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" PREFACE

F i

The pressing need to survey and manage the earths resources and environment, to better understand remotely

sensible

 

ptechnological development,	 pmanagement systems are all elements

i of afuture E rth Resources System. 	 eThe Spa	 Shuttle brings at new capability to Earth Resources Survey including

direct observation by experienced earth scientists, quick reaction capability, spaceborne facilities for experiments- E

tion and sensor evaluation, and more effective means for launching and servicing long mission life space systems.

I+ The Space Shuttle is, however, only one element in a complex system of data gathering, translation,, distribution

and utilization functions. 	 Mule the Shuttle most decidedly has a role in the total Earth Resources Program, the

central question is the form of the future Earth Resources system itself.	 It is only by analyzing this form and

r

accounting for all elements of the system that the proper role of the Shuttle in it can be made visible.

+ This study, entitled TERSSE, Total Earth Resources System for the Shuttle Era, was established to investigate the

form of this future Earth Resources System. 	 Most of the constituent system elements of the future. ER system and

the key issues which concern the future ER program are both complex and interrelated in nature. 	 The purpose of l

B

this study has been to investigate these items in the context of the total system utilizing a rigorous, comprehensive,

systems oriented methodology.

4

The results of this study are reported in eight separate volumes plus an Executive Summary; their titles are:

Volume 1	 Earth Resources Program Scope and Information Needs

Volume 2	 An Assessment of the Current State-of-the-Art

Volume 3	 Mission and System Requirements for the Total Earth Resources System

Volume 4	 The Role of the Shuttle in the Earth Resources Program

Volume 5	 Detailed System Requirements: Two Case Studies -

Volume 6	 An Early Shuttle Pallet Concept for the Earth Resources Program

^}; Volume 7	 User Models: A System Assessment
i

Volume S	 User's Mission and System Requirement Data

Executive Summary.
.r
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*	 SECTION 1

INTRODUCTION AND SUMMARY

In its study to define the Total Earth Resources System for the Shuttle Era (TERSSE), the General Electric study

team identified thirty major resource management missions which can reasonably be expected to be performed by

the TERSSE in the 1980's. Each of thew thirty missions'was detailed to a level to permit establishment of total
system performance requirements and to determine the nature of the Shuttle's role in the future program. 	 i

One of the major conclusions reached early in the study was that the Earth Resources Program must position itself

in the near future to solve the very difficult problems associated with bringing to operational use those missions

identified as cost/beneficial and technically feasible. A part of this process is the development of an understanding
of the form and function of a system designed to perform an operational mission. With this in mind, two of the thirty
TERSSE missions were selected for more detailed study. In question were the detailed resource manager (user)

functions, their current methods of performing their function, the information flows and information requirements

embodied in their function and the characteristics of the observation system which would, in the future, assist in the
management of the resource involved.

The two resource management missions selected for study were (1) World Crop Survey and (2) Land Resources

Management. These two missions were found to represent opposite ends of the TERSSE spectrum in several regards
as is illustrated in Figure 1-1. The World Crop Survey Missiou is fundamentally a polar satellite job, while the a
more fragmented Land Resource Management tasks are best suited to Shuttle sortie flights and aircraft augmented

'	 by the contextual overview of the polar spacecraft. The World Crop Survey mission is primarily involved with ag-
gregating a large number of information segments (i.e., field contents) Into a few global answers or outputs distri-
buted via a very few users. The Land Resources Management mission, on the other hand, has value primarily in Its	 ?
devotion to identification, classification, and location of many single cells of homogeneous use or interest and

4
A

GLOBAL CROP SURVEY	 LAND USE	 -	 ;I
3

SINGLE MISSION	 MULTIPLICITY OF MISSIONS
SINGLE PRODUCT— CROP REPORT	 MISSION	 MULTIPLICITY OF PRODUCTS
CONTINUOUS/FREQUENT UPDATE	 No	 AD HOC PROJECTS/MANY ONE-TIME	 t

.STANDARD FORMAT	 CHARACTERISTICS	 MULTIPLICITY OF FORMATS 	 s-I
SINGLE(FEW)RESPONSIBLE	 NUMEROUS RESPONSIBLE 	 j
ORGANIZATIONS	 ORGANIZATIONS.?

DEFINITION. OF SINGLE—PURPOSE	 DEFINITION OF TOTAL OPTIMIZED
.OPTIMIZED SYSTEM TO DO ONE	 SYSTEM	 SYSTEM NOT POSSIBLE/DESIRABLE
JOB IS POSSIBLE.	 .IMPLICATIONS	 EMPHASIZE AD HOC. USES OF

TERSSE FOR IDENTIFIED PROJECTS.

POLAR SPACECRAFT	 TERSSE	 .REPRESENTATIVE
SYSTEM	 SOLUTIONS -	 SORTIE. MISSION

DIFFERENT MISSIONS REQUIRE DIFFERENT SOLUTIONS	 - -	 -=

°	 Figure 1-1. The Two Cases
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preserving the essential granularity of such information. It serves a multiplicity of resource managers who operate

over widely-varying geographical extents and w!4'i widely-varying objectives, thus requiring widely-varying product

formats and contents.

As a consequence of this polarity, the two case studies reported herein provide more than just a detailed examination

of the nature of two, primary TERSSE missions. They also jointly serve as a strong reinforcement to our conclusions

that different missions require different systems and that each mission must be analyzed in its entirety early in the

development process to permit proper system development decisions.

1.1 WORLD CROP SURVEY

World Crop Survey is a single mission resulting in a single type of output product consisting of crop statistics and

forecasts. Though this output may appear in a multitude of formats from several possible sources, there is, basically,

a single informational output. Furthermore, this information is more or less continuously sought, and as such must

be frequently updated. The temporal relationship between crop planting, growing, and harvesting seasons on a global

basis, is such that there are observations to be made somewhere all of the time.

The format by which formal crop information is distributed to the user communiO) has been standardized to great

detail by the USDA. The agencies generating and disseminating these products have clearly established responsibility

to do so. Th6re is little reason or motivation within the user community to either alter the known and standard output

products they use or the source from where they are obtained. The available products satisfy the users in their fre-

quency of issuance, their format, and in the nature of their informational content. What is desired, particularly for

foreign crop data, is an improvement in the accuracy of the crop data reported and in the timeliness with which it is

made available.

With respect to the accuracy of the data, it was determined that although this is adequate on a national basis for U.S.

data, significant errors are encountered in estimates for any given region for individual crops or individual states.

7

By end large, national estimates for U.S. crops are accurate, to better than 95%. With regard to foreign crop data,

F	 it was determined that both the accuracy and timeliness are inadequate. Whereas errors in foreign crop data,

particularly production forecasts, currently run 15% to 20% on the average, it is desired to reduce this average

error to 5%, approximately that achieved within the U.S. With respect to timeliness, it is highly desirable for U.S.

agricultural interests if the availability of foreign crop data could be approximately six months earlier, with a

monthly update cycle.

These improvements in data quality could be incorporated, into the current output products with no apparent change

to the users, with the exception of the fact that the value of the information placed in their hands would be greatly

enhanced.

To obtain this information improvement remotely-sensed data from polar satellites, together with data from satellite-

integrated automatic data collection platforms, will provide the necessary data on the number of acres cultivated and

harvested by crop type. (Eventually such systems will also provide parametric measurements of crop yield.) These

data fed to the appropriate agencies of the U.S. Department of Agriculture, combined with their conventional informa-

tion sources, mail surveys, foreign agricultural attache reports, meteorological data obtained from NOAA satellite
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systems, and in-situ measurements and observations will permit the generation of all required output products. The

final production estimates will be disseminated exactly as today. It is also envisioned that some processed data

could be delivered directly to the private sector or to research activities within the academic community for a

parallel but independent analysis and interpretation.

a

To accomplish these objectives, many observation system improvements to the current ERTS capability will have to

be implemented, as listed in Figure 1-2. The most important of these is the observation repeat cycle. In order to

assure monthly update of information with a 90% probability, new observations must occur every fourteen to sixteen

days, leading to an orbital repeat cycle of seven days to

account for the phenologicai determinants of the informa- 	 WORLD CROP SURV EY
tion required as well as the probability that the desired 	 0 TWICE -MONTHLY OBSERVATIONS OESIREABLE IN HIGH PERCENTAGE
targets will be cloud -covered. For improved discrimina- 	 OF DATA SAMPLES

tion of spectral signatures and the reduction of training
• SEVEN-DAY REHEAT CYCLE, 420 KM SWATH REQUIRED FOR ADEQUATE

site processing costs, observations must be made in	 CLOUD-COVER AVOIDANCE

additional spectral channels and corrections for atmos-

pheric effects on the spectral content of upwelling radia- * 80 M RESOLUTION ADEQUATE FOR DEMONSTRATION; 30 - 35 MSERVES MUCH LARGE,. PERCENTAGE OF FIELD SIZES

tion must be made.

With regard to spatial resolution, actual field size distri- @ DATA PROCESSING TIME LAG SHOULD BE FEW DAYS

butions throughout the world have not been adequately 	 Figure 1-2. ERS Requirements for World
determined. However consideration of FAO published	 Crop Survey

l data on the size distribution of farm holdings around the world, and an analysis of Skylab S-190B data suggest that

fields as small as 20 acres need to be recognized. Thus, while the current 80-meter IFOV on ERTS is adequate for

system demonstration, an improvement of spatial resolution to the order of 30 -40 meter IFOV` may be required to

operationally accomplish the crop survey mission to the desired accuracy..

The principal improvement necessary in the ground data processing segment of the system relates to increasing its

productivity and throughput efficiency. A timeliness of 48-hours from overflight to acreage estimate will be neces-

sary if the data gathered in two "look s-" per update cycle is to be used at least 90% of the time, Involved in these

developments would be such improvements as all-digital, short lag-time preprocessing, new extractive processing

algorithms, development of new user models, and the development of oblique data processing techniques.

1.2 LAND RESOURCES MANAGEMENT

Land resources management is not really a single mission (nor even a few missions). It is rather a complex inte-

grlttion of a multiplicity of missions, wDerein informational requirements, and hence output products, depend on the

specific management decision to be made, the use being considered for the land, and the spatial entity within which

the decision is to be made, as shown in Figure 1-3. A vast number of agencies and organizations are involved in
land management planning and decisions with requirements for great numbers of different output products of differ -

ent informational content and format. In that many of these problems or decisions are one-time or very infrequently

made, the conclusion is drawn that they are best addressed on an ' ad-hoc' basis. It would follow then that a single

tI	
^

1-3

00
i

r _i

3

i



00	 G.p
ETC 9S

SITE SUITABILITY
yvp9^^^

1<

FENVIRONMENTAL IMPACT 7	 F	 I
CpG 9^, O,yDEVELOPMENT PHASING

LAND ALLOCATION p'T^

LEGAL COMPLIANCE iii

-I J. J	 U'	 0:Z
P
W

Q
U

a	 z	 n	 O
K	 2	 F	 F

_:J)
0

W N.	 f	
U	 W	 ETC

W
E
02

O	 M

?	 0	 W
M o Q	 ¢

P

O QP
^. y

PROBLEM A

X: LAND USE
	 f

DIMENSION

y
S

I'

L

4

t^

P

Z LAND MANAGEMENT DECISIONS

C
Figure 1-3. Land Resources Management Space

optimized system solution is not feasible. Rather, each operational problem should be addressed in an individual

way, with possibly small groups of related problems (for example, the same decision in several different cities)

being treated in parallel.

Although the multiplicity of land resource management problems result in there being a multiplicity of information

requirements, certain generalizations can be made concerning the remote sensing platforms and sensors to be used.
k	 i

t
Auite different from the crop survey mission considered, all of the land missions have relatively long periods of

k
time between required data updates. Annual data updates would be extraordinary to this user community; they cur-

'	 rently work with updates every ten years, and even that is not always feasible.

Major output products for all these types of missions are maps and map overlays. This is the data presentation 	 i

medium with which the majority of users are accustomed to working. However, most users, as well, will require

a fully digital data base in which all the basic information from which their charts and overlays are prepared is

included in even finer detail. The availability of a digital data base will permit simple compilation, rapid access-

ibility, and flexible updating of a 'vast array of statistical data that are required by both land use planners and land

t	 resource managers.

By virtue of the detail customarily included in their data bases, land resource management agencies will continue to

Kl.	 require that any remotely sensed data be of very high resolution, say IFOV's of one to twenty meters. In many cases,,

however, it is important to note that remotely sensed data are only an ancillary input to ground-based data.

The foregoing set of general requirements, summarized in Figure 1-4, lead to the conclusion that the ad-hoc land

resources missions are best served by the Shuttle Sortie and high-altitude aircraft carrying both film cameras and

multispectral scanners, with a contextual overview being provided by polar satellites.

During the course of this study, the operational problems of several different land resources management missions

were studied. Two, the Delaware Valley Regional Planning Commission (DVRPC) and the Bureau of Census/USGS

Census Cities Program, will be reviewed here as illustrations.
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	J'	 In the case of the DVRPC problem of annual updates to 	 LAND USE

their computer data base, Shuttle flights of opportunity

and aircraft would provide a major improvement to the 	 • MAPS/ OVERLAYS A MAJOR OUTPUT PRODUCT
commission ' s data via a combination of scanner imagery	 • DIGITAL DATA BASES APPEARING / BEING USED
at 20-meter and 1-meter resolution respectively, as well 	 • UPDATE CYCLES: 1 YEAR - 10 YEARS
as film imagery at a scale of 1:5000. The scanner data

• RESOLUTIONS HIGHIMAP SCALES LARGE/AREAS SMALL
would be converted to bulk media, preprocessed for 	 AND FRAGMENTED
frame-to-frame and geometric corrections. The ex- 

•REMOTE SENSING ONLY ANCILLARY INPUT IN MANY CASES
tractive processing of the scanner and film data would

involve both man/machine interactive training as well 	 Figure 1-4. ERS Requirements for Land

as normal photointerpretive techniques. These output 	 Resources Management

data could be directly used, with appropriate gridding and coordinate transformation processes, to prepare and update

the DVRPC computer data base for its nine county areas of southeastern Pennsylvania and southern New Jersey.

Land use maps, at a scale of 1:62 ,500, as well as a variety of statistical tabulations in the full detail available in the

computer, are currently issued for the use of the state and county planning commissions. In support of these planning

activities, the DVRPC also publishes a series of 29 environmental overlays, drawn at a scale of 1 : 125,000 that would

be prepared both from data derived from the remotely sensed observations as well as from conventional sources

which would provide socioeconomic, physiographic and environmental data.

	

##	 The final products of the DVRPC are regional planning programs. By charter, they must regularly submit such re-

	

l»,,¢	ports as Comprehensive Regional Plans, Transportation Puns, or Open Space Plans. In this format, scales of the

order of 1:125 ,000 are used for presentation of the land resource information.

+	
.!

t

The second illustration involves a national, rather than regional, problem: the U.S. Census. Both film and scanner

data were determined to be of use in providing the basic data required for the mission. The principal purpose of this

activity is to provide the Census Bureau with the basic map' and chart material required to properly plan the imple-
mentation of the 1980 Census. Multi-band film cameras with aground resolution of 5 to 8 meters, a resolution suffici-

ent to discern but not necessarily recognize streets and structures, combined with a multi -spectral scanner with an

IFOV of 25 meters 2 and a spectral sensitivity sufficient to provide 2 8 gray levels in each spectral band sensed, would

be capable of providing the required input data. It has been determined that measur. .nents would be necessary in

four visible bands, two near -infrared bands, and one band in the thermal IR region. Through appropriate prepro-

cessing and extractive processing techniques, along with conventional photointerpretation techniques, output products

a
in the form of thematic maps would be derived.

A second principal output would be field enumerable imagery, photo -mapped to a scale of 1:24,000, that could be used

in the field by the Bureau of Census field personnel. In preparation for the actual Census enumeration, a field plan

must be developed to assure that the appropriate samples are taken in the desired geographical locations. For this

planning phase, computer-compatible data with the multi spectral scanner data and thematic maps at 1:24,000 with

land use categorized down to Level 3 of the .Anderson Land Use Classification Scheme (Appendix q) will be combined
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to produce computer compatible digital themos (tapes) that will be aggregated and overlaid with user-supplied

i, boundaries and classification schemes. From these planning charts, the field enumerators can be given theirr
specific assignments for census day and appropriate ground census activity strategies can be set.
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SECTION 2

WORLD CROP SURVEY MISSION STUDY

2. 1 INTRODUCTION

2. 1. 1 STUDY RATIONALE

Crop statistics are utilized for a wide range of purposes by a number of resource managers and users. Users in the

private sector such as farmers, processors, and handlers, continually rely upon them in making production and

marketing decisions. Within the public sector, crop statistics are employed by administrators, legislators, and

others concerned with the formulation and implementation of agricultural policies and programs. In addition, data

on crops are widely utilized in the areas of economic analysis and agricultural research.

Two of the most important types of crop statistics to a wide range of users are acreage and yield. Acreage measure-

ments pertain to the amount of land occupied by a particular crop. Yield measurements pertain to the amount of

output per unit of area — such as the bushels of corn produced per acre. Yield is a variable throughout the growing

season, however, in that crops — like any other plants —are susceptible to a variety of stress factors that affect

their productivity. Together, acreage and yield statistics are used to generate estimates and forecasts of produc-

tion, these estimates being tempered by observations of acreage actually harvested.

At present, a number of organizations in the U. S. and throughout the world are engaged in the collection, process-

ing, and dissemination of data on acreage, yield, and in crop production forecasting. In the U. S. , these functions

are primarily carried out by the Statistical Reporting Service (SRS) and the Foreign Agricultural Service (FAS), both

of which are agencies of the U. S. Department of Agriculture.

Published statistical data for the United States is generally quite good. Current SRS procedures produce national

crop production data usually accurate to better than 5% (estimated production compared to post-facto determination).

There may be some variability from area to area or crop to crop, but by and large, this level of accuracy is
a

attained. The accuracy with which production for crops of all major commodities can be made for the U.S. is also
a

approaching the 5% level. Figure 2-1 shows how the SRS capability in this regard has been improving in the last few

decades. Actually, for the U. S. , several crop production forecasts are made during the growth cycle of a given

crop. An initial production forecast is made based on planting intentions and probable yield. Subsequently, as
_	 ^	 k

actual acreages and crop yield estimates are derived, more accurate production forecasts can be made, culminating

in a final production estimate at the conclusion of the harvest that is usually quite accurate. Figure 2-2 shows a

plot of the average production estimate error for winter wheat for the years 1957-1972. This curve is typical of the

results achieved for all major crops within the U. S.

With respect to crop statistics for the rest of the world, the quality of data varies widely. Among the advanced

y agricultural nations, the detail and quality of data can approximate that of U. S. data. In the lesser &weloped

countries, however, agricultural data tends tobe spotty and inaccurate, if not totally unavailable.

With respect to total world crop production forecasts, it is found that in general, the forecasts are more variaiuie

and less accurate. Tables 2-1 and 2-2 show some samples of FAS forecasts for wheat and corn production in the
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Table 2-1. FAS Crop Production Forecasts for Wheat

Production (X1000 metric tons)

1972 1971 1970 1969

USSR
March Forecast 62,300 75,000 80,000 65,200
September Forecast 62,300 70,000 72,400
Final Estimate 85,800 81,900 80 , 000 62,300

Argentina
March Forecast 8,250 5 , 200 4,215 6,800
September Forecast 6,500
Final Estimate 7,050 5 , 440 4 , 250 7,020

Brazil
March Forecast 700 2 , 000 1,686 1,100
September Forecast 2,000
Final Estimate 680 2 , 030 1 , 734 1,146

*Not available at this time this year largely as a result of country being in Southern Hemisphere and
growing season being different from 'season in Northern Hemisphere.

Table 2-2. FAS Crop Production Forecasts for Corn

¢	 Production (X1000 metric tons)

1972	 1971	 1970	 1969

USSR

June Forecast	 8,100	 3.100	 7,500
December Forecast 	 9,500	 9,500	 10,900
Final Estimate	 9 , 800	 7,100	 13 , 500	 14,161

Argentina

June Forecast	 9,800	 5 , 800	 9,900
December Forecast
Final Estimate	 9,200	 5,860	 9 , 930	 9,360

Brazil
June Forecast	 14,300	 14 , 500	 14,000
December Forecast
Final Estimate	 14 , 300	 12,900	 13 , 500	 14,100

*Not available at this time this year largely as a result of country being in Southern Hemisphere and
growing season being different from season in Northern Hemisphere.

USSR, Argentina, and Brazil. Errors as large as 66% and 30 % for the Brazilian and Russian wheat crops _ in 1972,

or 49% for the Russian corn crop in 1970 are seen. In general, it is believed that curves much like are shown in

Figure 2-2 are valid for world crop production; the initial estimates (nine months prior to harvest) falling between

15 and 20% error. The key problem in world crop forecasts is that data collection is so difficult that very few
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additional pre-harvest estimates are available to U. S. agricultural interests. 	 So that until post facto production

estimates become available, usually six months too late for any benefit, only the initial crop forecasts can be used.

Thus, in practice, U. S. interests are dealing with undesirably inaccurate data.

The particular TERSSE mission of interest here is to carry out routine global crop surveys from which global sta-

tistics on acreage, yield, and production, at least as accurate as achieved now within the U. S. , can be developed.

Although accomplishment of this mission would provide data of great value to all nations, attention in this study was

t	
restricted to U.S. users only.

i	 a f .A

i +	 Within the framework of the total TERSSE study, the system performance required to meet the needs of a wide array

of resource management missions is being defined (refer to TERSSE report Volume 3). 	 The purpose of this task is

to refine the definition of the system performance requirements for this particular mission. 	 By focusing the analy-

sis on a representative set of key users and crops, it was possible to develop an in-depth characterization of the

demands this mission would place on the TERSSE.

An iterative procedure was used to select the users and crops to be analyzed in the study. 	 The selection of users

proceeded by first establishing a scheme for the categorization of users. 	 The categories were as follows:
i

1.	 Federal agencies
j

r	 2.	 State agencies	 i
i

3.	 Local agencies

4.	 Intergovernmental agencies 	 I. U.

j	 {	 5.	 Academic organizations

6.	 Agribusinesses

The classification scheme was utilized as a guide for generating an initial user list. 	 To qualifyg	 g	 ^	 q	 Y for inclusion in the

final set, a user had to be believed to have a major and ongoing need for global crop data. 	 The objective was to

!	 identify those users that were "system drivers.
I	 i

Once the users and their information requirements had been identified, it was then necessary to determine which
a

specific crops would be surveyed in this study. 	 As with the selection of users, the selection of crops was carried

out by means of a screening process which took into account their importance to the U. S. and the world export

market.

i	 2.1.2 WORKFLOW

The study work flow utilized for this task is schematically shown in Figure 2-3.

r

I	
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1. U.S. acreage;

2. U.S. production;

3. world acreage;

4. world production;

5. farm value of U. S. production;

6. volume of U. S. exports;

7. total volume of world trade.

The inclusion here of U.S. related data in the criteria reflects the study concentration on principally U.S. users.
On the basis of these rankings, a candidate list of crops was established. A crop was included on this initial list

only if its ranking indicated clear importance in regard to several of the criteria. This candidate list was comprised

of the following crops: wheat, barley, corn, millets, sorghum, oats, rye, rice, soybeans, cotton, sugar cane,

sugar beet, flax, and potatoes.

SELECTION OF CROPS TO BE CONSIDERED:
RANKED ACCORDING TO SEVERAL CRITERIA:

U.S. ACREAGE U.S. PRODUCTION WORLD ACREAGE WORLD PRODUCTION
CORN CORN WHEAT POTATOES
ALL HAY WHEAT RICE WHEAT
WHEAT SUGAR CANE MILLET/SORGHUM RICE
SOYBEANS SUGAR BEETS CORN CORN
SORGHUM SOYBEANS BARLEY BARLEY

r

2.2 SELECTION OF CROPS AND CROP DATA USERS

2.2.1 CROP SELECTION

The entire crop selection procedure is shown schematically in Figure 2-4. As the initial step toward identifying a

list of crops that should be considered for this study, crops were ranked in terms of seven criteria:

f

• A
J

,r

:
a
a

a

,I

I

E
U,S. FARM VALUE	 U.S. EXPORT	 TOTAL WORLD TRADE

CORN	 BARLEY	 WHEAT
SOYBEANS	 CORN	 CORN
HAY	 MILLETS/SORGHUM	 SUGAR
WHEAT	 OATS	 RICE	 s
TOBACCO	 POTATOES	 BARLEY

REASONABLE LIST	 SELECTED

WHEAT	 SOYBEANS	 WHEAT
BARLEY	 COTTON	 SOME	 BARLEY
CORN	 SUGAR CANE	 SUCCESS	 CORN
MILLET	 SUGAR BEETS	 WITH 	 SORGHUM
SORGHUM FLAX	 OATS
OATS	 POTATOES	 ERTS1?	 RICE
RYE	 SOYBEANS	 1
RICE	 COTTON

Figure 2-4. A Schematic Representation of the Task 3A Crop Selection Procedure 	 j
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As a final screening process, this candidate list was then evaluated in terms of results thus far obtained from ERTS.

This was intended to give full assurance to one of the basic assumptions of this study, namely, that the missions

being considered must have a high probability of being able to be accomplished operationally in the Shuttle Era. The

application of this screening criterion resulted in the final selection of wheat 	 barley, corn	 sorghum, oats	 ricePP	 g	 ^	 Y.	 ►	 g	 .	 ►	 ^ #
j
I soybeans, and cotton as the crops to be included in this study.

2.2.2 USER IDENTIFICATION

In identifying the community of potential users of TERSSE world crop survey data, the study team, as directed, has

considered only U. S. users.	 Initially, the user community was divided into five groups of user types: federal,
t'

state, local, academic, and private.	 Comprehensive lists of users were then developed for each of these groups,
xp as shown in Table 2 -3.	 However, because of the practical constraints of time and effort, only a representative

sample of these users could be investigated in depth. 	 In prioritizing the contact of the study team with these user

organizations, full consideration was given to the probable impact of these organizations on the TERSSE from the

points of view of being providers of information to the agricultural community as well as users of crop data.

Table 2-3.	 Potential U. S. Users of World Crop Survey Data
a

Federal:	 sic	 Private Sector:
j

1.	 Statistics, Reporting Service (USDA)	 1.	 Departments of Agriculture	 1.	 Family farms
k' 2.	 Agricultural Stabilization & Conservation	 2.	 Resource development/planning agencies 	 2.	 Corporate farms

i Service (USDA) 3.	 Departments of employment/human 	 3.	 Commodity storage firms (e, g. ,
. 3.	 Economic Research Service ( UST}A)	 resources	 elevators and warehouses)

4.	 Foreign Agricultural Service (USDA)	 4.	 Banks/savings & loan institutions

S.	 Soil Conservation Service ( USDA)	 Local:	 5..	 Farm credit organizations

6.	 Animal & Plant Health Inspection	 6.	 Farm lobby groups (e, g. ,1.	 County agricultural extension offices
f	 )

Service (USDA)	 National Farm Bureaus)
water/irrigation districts2.7.	 Extension Service (USDA)	 7.	 Marketing associations (e. g. Sunkist)

3.	 City and county planning departments8.	 Agricultural Marketing Service (USDA)	 8.	 Cooperatives
fi (sometimes metropolitan, e.g. DURPC) a

I	 + 9.	 Commodity Exchange Authority ( USDA)	 9.	 Food processes4.	 Soil conservation districts
10.	 Commodity Credit Corp. (USDA)	 10.	 Wholesalers and retailers of fresh and
11.	 Export Marketing Service (USDA)	 processed commodities

Academic:
97

12.	 Federal Crop Insurance Corp. (USDA)	 11.	 Brokers
1.	 Universities (especiallystate land-grant)

13,	 Bureau of Reclamation (USDI)	 12.	 Commodity exchanges
..	 Research organizations 13.	 Transport companies (mainly rail14.	 Geological Survey (USDI)y and truck)

15.	 Bureau of Indian Affairs (USDI)
14.	 Producers & distributors of farm

16.	 Bureau of Sport Fisheries & Wildlife ( USDI)	 machinery
I 17.	 Corps of Engineers (DOD)	 15.	 Producers & distributors of agricultural

1 8.	 Dept. of Housing and Urban Development chemicals (e. g. , pesticides, fertilizers,
soil amendments)

j 19.	 Economic Development Administration (DOC) 16.	 Producers & distributors of seed and
t 20.	 Dept, of State	 nursery stock1
j 21.	 Tennessee Valley Authority	 17.	 Insurance companies

I
jt 22.	 Various regional and river basin 	 18.	 Providers of harvesting services

commissions	 (e. g. , wheat harvesters)
19.	 Exporters /importers of raw and

processed commodlUea
20.	 The media (radio & TV: newspapers,

magazines)..}
{ 21.	 The consumer

i

f
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The representative federal users investigated, SRS, FAS, and ERS, along with the international organization FAO
Y

will be discussed in the following section on Major Sources of Crop Information, while other federal users of world

crop data along with users selected from the state, local, academic, and private sector groups will be discussed in

the subsequent section on "Crop Data Users".

w'	 1	 2.3 MAJOR SOURCES OF CROP INFORMATION

2. 3. 1 INTRODUCTION

Two of the indicated federal users, the SRS and the FAS, as well as the UN's FAO are major collectors of crop data, 	 r`
.i

t'	 and as such would be users of basic world crop survey data from the TERSSE. The remaining selected federal user,

h	 {	 the ERS, is primarily a compiler of data collected by these as well as other data gathering agencies. Each orgaaiza-

"">^

	

	 tion publishes and distributes agricultural documents which collectively represent the major sources of crop infor-

mation available today to U. S. agricultural interests. A comprehensive list of releases and documents published by

the federal organizations listed above and by others within the USDA have been compiled by M. W. Johnson of the

Publications Division of the USDA and is issued as List No. 11, July 1971.

k

	

	 The SRS is the main U. S. agency responsible for the gathering and dissemination of U. S. agricultural data, while

the FAS is the major U. S. agency associated with gathering and dissemination of foreign agricultural data. The

FAO, a United Nations organization, also collects, compiles, and distributes global crop data worldwide. The ERS	 a

¢	 uses information collected by these organizations to prepare numerous types of economics-oriented agricultural
i

	

	 information and statistics. A more detailed discussion of the activities and outputs of the SRS, FAS, FAO, and ERS

is presented below.
_	 s

c	 2.3.2 STATISTICAL REPORTING SERVICE

tThe Statistical Reporting Service SRS is the principal U. S. data gathering agency within the U. S. Department of^.	 P	 g	 (SRS)	 P	 P	 g	 g g y	 P
a'

	

	 Agriculture; therefore, it is a very important potential user of TERSSE agricultural data output. The basic mission

of SRS is to provide coordinated leadership for the statistical reporting research and service programs of USDA and

to provide a channel for the orderly flow of statistical intelligence pertaining to the Nation's agricultural economy.

SRS performs functions in the areas of crop and livestock estimates, coordination and improvement of USDA sta-

tistical programs requirements, and survey of market potentials for agricultural products. The data collected and

analyzed is used by an almost endless number of federal, state, and local agencies, academic institutions, and

private organizations. SRS-generated statistics are used to facilitate the myriad man.gement decisions required to

enable U. S. agriculture to achieve the success it has, wherein 5% of our population living on farms supplies the rest

of the domestic population and permits the export of more than one-seventh of U. S. farm output. An extensive listing
j

	

	 and discussion of users of reports issued by SRS appears in Agriculture - Environmental and Consumer Protection

Appropriations for 1973, one of a series of documents presented at hearings before a subcommittee of the Committee

on Appropriations, House of Representatives, 92 Congress, 2nd Session. This discussion, which summarizes

rather well the interests of the users of SRS publications, appears as Appendix -A to this TERSSE report.

SRS is composed of four divisions, the Crop Reporting Board, and forty-four state statistical field offices. The

Agricultural Estimates Division has the responsibility for defining data inputs and outputs, prescribing the statistical

m	 s-,
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techniques and methodologies to be used in SRS surveys, and serving as the principal contact point with data users.

The Survey and Data Division is responsible for the design and initial clearance of forms, formulation of data col-

lection instructions, conduct of training schools, data processing, and publication of reports. The Standards and

Research Division performs methodological research, conducts consumer preference surveys, and obtains approval

from the Office of Management and Budget for USDA survey plans and questionnaires. The Washington Data

Processing Center basically functions as a computer service center for USDA activities in the Washington, D. C.

area.

The Crop Reporting Board has the responsibility of reviewing and adopting the agricultural estimates which are

published in official USDA crop and livestock reports on specific dates. Unlike the four divisions discussed above,

the Board is not a fixed element of SRS, but is convened periodically. Permanent members of the Board are the
Deputy Administrator of SRS, who serves as board chairman, the Director of the Agricultural Estimates Division

who is the Vice Chairman, and the Chief, Data Services Branch, Survey and Data Division, who serves as Secretary.

The Board members are designated by the chairman for each report from commodity specialists of the Agricultural

Estimates Division, and statisticians from other SRS divisions and from state statistical offices. State representa-

tion on the Board changes for each report, both to provide representation of all portions of the country and to assure

that statisticians with firsthand knowledge of.the important producing areas contribute to the final determina%ion of

the forecasts and estimates.

The SRS also has forty-four state statistical offices which serve the fifty states. The six New England states are

handled from one office in Boston. Maryland and Delaware are handled from one office in College Park, Maryland.

Elsewhere, there is an office in each state. These offices report directly to the Office of the Administrator of SRS

and are responsible for collecting and processing data for transmittal to the Survey and Data Division in Washington,

publishing statistical information relevant to their states, and maintaining contact with the states' agricultural com-
munity.

a
The SRS Crop Statistics Program encompasses all major crops including field crops, field and vegetable seeds,

fruits, nuts, fresh market and commercial processing vegetables, flowers and foliage plants, and naval stores.

The consumption of fertilizer is also covered in the program. Of most interest to this study task are the SRS activ-

ities relating to the preparation and publication of crop estimates, forecasts, and related data for the eight crops

previously selected for investigation.

Estimates and forecasts by the SRS are based largely on the use of probability and non-probability enumerations.

Ancillary data is obtained from sources such as the Census of Agriculture, acreage reports from the Agricultural

Stabilization and Conservation Service, and a variety of privately prepared reports.

The non-probability survey method is the only type used for yield estimation for certain crops. Crop reporters,

who maintain a relationship over the years with USDA, report the agricultural situation and outlook in their com-

munity in relation to previous years. In addition, surveys are conducted using lists of farmers as the sample popu-

lation. Examples of some of the forms used for these surveys during different times of the year are shown in

Appendix B. This material is included to illustrate the nature of the basic crop information compiled; by SRS. Also,

^i

	 surveys are conducted by giving postcards to mailmen for distribution to "representative" people on the mail routes.

2-9
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Regression techniques are employed using census data to remove the known persistent bias from non -probability

survey estimates. Although no comprehensive studies of the validity of the non-probability survey method have been

performed, they are generally considered to be more accurate than probability surveys for acreage estimation of

sevBral minor crops for which the sampling error associated with a probability survey is very high.

	

r	 Increasingly, SRS is relying upon a probability sampling method for the estimation of crop acreage and for the 	 3

estimation of yield for a small number of major crops. In the probability sampling method, a stratified area 	 r
-^-

sampling plan is employed. Area frames are constructed using photo mosaics at the scale of 1" _ l mile. Each

	

tF	 area frame is divided into strata according to intensity of agriculture. This permits the use of lighter sampling in
r

the less cultivated and heavier in the more intensely cultivated areas as is shown in Figure 2-5. Each stratum is

	

'	 is then divided further, the smallest level of division being the sampling unit. Sizes of the sampling units vary

from about one mile square for intensely cultivated land to ten miles square or more for less cultivated land.

Sampling unit data is collected by enumerators supplied with 1:7500 scale air photo and county road maps. These

enumerators interview all farmers within the unit and plot their findings on the air photo map. The data obtained

from each sample unit is "expanded" to the stral;um level and used to ultimately produce forecasts and estimates for

the entire area frame. The expansion factor used for a particular sample: unit is the inverse of the probability of
3

selection of that sample unit within the stratum in which it appears.

Sampling errors are the inaccuracies that occur because only part of the total population is surveyed. Non-sampling

rF	errors are the inaccuracies that occur because of imperfections in survey methods. For instance, in estimating
k_	

wheat acreage planted, USDA cannot afford to survey all wheat farmers, so a representative sample is selected.	 ( #

{	 STRATUM

C

	

fw	 STRATUM
D

STRATUM
B

STRATUM

STRATUM	
D

A -INTENSELY CULTIVATED (90- 100%)
A	

X RIVER
B CULTIVATED (30.90%)

C - SPARSELY CULTIVATED (5 - 30%)

D- UNCULTIVATED (0.5%)

STRATUM	
YLAKE

B

Figure 2-5. Area Stratification by Intensity of Agriculture 	 #^ ,
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f Because that sample can not perfectly mirror the population of all wheat farmers, sampling errors are introduced.

Additional imperfections (nonsampling errors) can occur as a result of errors in crop identification or crop acreage

estimates within each sample. These could be introduced by inaccurate reporting on the part of the farmers or the

enumerators. The sampling and nonsampling errors must be combined to produce an estimate of total error. ?'he

functional sources of sampling and nonsampling errors of probability surveys can be summarized as follows:

The sampling errors are principally:

• Sample size

• Percentage of total area sampled

• Overall sampling design, including stratification effectiveness

• Geographic size of a sampling unit;

Whereas the nonsampling errors are principally:

• Errurs made by the ground enumerators

• inaccuracy of farmers responses

• Imperfections of the measurement procedures set up by USDA

Kelly  presents a fairly thorough discussion of sampling and agricultural statistics problems as well as a discussion

of various national programs of agricultural statistics.

I..	 The estimates and forecasts are first developed at the forty-four SRS field offices located throughout the U. S. At

the field office level, sample data is edited, analyzed, and expanded into state averages or totals called "indications.

Subsequently, the state-level data is transmitted to the SRS Crop Reporting Board &;r review.. Once all the data has

been reviewed, the Crop Reporting Board then establishes official estimates and forecasts for the entire nation and

the states.

The first survey of the season estimates intentions to plant. This is a nonprobability survey, computed in March.

The first acreage survey for,most crops is the June enumerative survey, a probability survey. All later probability

surveys employ subsamples of the June survey sample. Some nonprobability acreage sampling is also done in June.`.	
y

Acreage estimates are updated periodically throughout the growing season.

The first yield forecast for most crops is computed in August. The objective yield probability survey is conducted

for a limited number of crop types. Nonprobability yield surveys are conducted for the many other crop types.

These foreasted yields are updated periodically through the growing season. In Noveraber and December, pest
,t

harvest surveys are conducted to estimate, as closely as possible, actual production. A schematic representation

of the entire SRS crop forecasting procedure is shown in Figure 2-6.

1Kelly, Bruce W. , "Sampling & Statistical Problems, "in Committee on Remote Sensing for Agricultural Purposes,
National Research Council, Remote Sensing with Fuecial Reference to Agriculture and Forestry (Washington, D. C.
National Academy of Sciences, 1970), ?p. 324-353.
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{ PRODUCTION • NONJROSABILITY YIELD SURVEY FOR OTHER CROPS
{{ SURVEYS

ra.

POST HARVEST PRODUCTION ESTIMATESr
Pg BABILITY B NONPROBMILITYI

° Figure 2-6.	 Statistical Reporting Service Crop Forecasting Procedure

`	 # It should be noted that the time when a specific type of crop data is collected is also dependent upon the crop

f	 ' involved, that is, the month when the planting intention, acreage enumeration, production forecast, and final pro-
duction estimate is made is determined by the crop calendar (growing season) of the crop. 	 For example, a Marchl4,
1974 release by the Crop Reporting Board of SRS contains planting acreage intentions for most of the crops that will

t
be harvested in 1974, including corn, sorghum soybeans, tobacco, cotton, and spring wheat; whereas, the acreages
of winter wheat seeded in the fall of 1 73 for harvest in 1 74 was contained in a December 21, 1973 release. )
As alluded to above, the Crop Reporting Board of SRS prepares periodic "releases" of crop and livestock production
and related reports..	 The law which requires the Department of Agriculture to issue monthly crop reports states
that a report is to be printed and distributed before the 12th of each month. 	 It is to contain statements on the con-

l

dition of crops by states for the U. S. and must contain such explanations and comparisons as may be useful. The

j types of information published by the Crop Reporting Board and their 1974 release dates are shown in Table 2-4.

Reports are released in Washington, D. C. on the dates shown, with local segments of many of them being issued on

the same day at the SRS field offices.

The impact of the crop data released by the Crop Reporting Board upon agri-business and indeed the entire U. S.

economy is enormous; therefore, a strict information preparation and release procedure has been adopted. 	 In the
case of crops defined by law as "speculative," presently including corn, wheat, oats, cotton, and soybeans, a
"lockup" procedure is strictly followed.	 It is felt that since these commodities are traded in the commodity futures

market, anyone having access in advance to official production forecasts would have clear advantages.

Reports of survey data on the speculative commodities from the major producing states go through the mails in
distinctive envelopes and receive special handling. 	 When they arrive in Washington, they are placed in a special

steel box that is secured with two separate locks, 	 The key to one lock is retained in the Office of the Secretary, and

the other is in the custody of the Chairman of the Crop Reporting Board.
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<I	 Table 2-4. 1974 Calendar of Crop, Livestock, and Price Re portsl

i Crop Values .......................
.	 ......... • ........	 .....	 Every Friday.e

Field and Seed Crops

Field Crops- Annual. Summary 1973. , . 	 10

	

i	 Potatoes and Sweetpotatoes - Annual
Summary 1973	 23Seed Crops ... 	 16	 18	 I	 I 20 116	 2, 5,	 0, 22

	

1	 Annual Summary 1973 ............ 	 30

	

15, 22	 «
Small Grains—Annual Summary In

Crop Production	 ....	 I	 30	 t'Popcorn, Acreage
Popcorn, Production and Value 	 .....	 16	 1 12
Grans Stocks .........	 24	 24	 124	 24y , x	 Hop Stocks	 19	 17i	 {	 Wval Stores ....................... 	 21	 20	 20	 19	 21	 20	 1 19	 20 23	 21 20	 20Annual Summary 1973 .	 ....	 16	 1
Posinut Stocks and Processing 	 25	 25	 25	 25	 24	 25 125	 26 26	 25 25	 23Report

 •	
19PotatoOtato Stt ocks .................. 	 9 -	 8	 8	 30 	 -Rice Stocks	 24	 24	 i	 26	 24	 30

Soybean Stocks ..	 20

	t	 Fruits and Nuts	 1
t

	

ti	 Apples - by Varieties	 '	 14	 .
Fruits, Citrus • Annual Summary

1973-1974 . 
^	

..	
....	 1

	

(	 Noncit►us F;uits,Nuts Annual
Summary ..................... . .	 14	 i	 11Cranberries - Indicated Production
13&00 P

.M3 .....	 ........	 ,	 20Charles ...........................• .....	 21
'Vegetables

Onion Stocks ..........	 18
Vegetables . Fresh Market 	 8	 8	 8	 a	 7 ( 8 Y8 	 9	 8	 8
Vegetables: Processing - • 	 29	 27	 9	 8 10	 15	 19cucumbers for Pickles, Stocks•

	. ...	 -	 1	 15Celery Report (Fla Calif., Ohio N Y.,
and Mich.) ........................	 4	 I	 5	 5	 4	 6	 4	 I. 5	 5	 4	 4	 5	 5Tomatoes, Released at Orlando
Fla. .	 ..	 ..	 .....	 Each Tuesday during planting and harvest seasons ( sually Sept. May)	 t

Vegetable Seed Stocks ............... 	 I	 16

	

(	 Dairy Products
Milk Production .................... 	 30	 11	 11	 11	 9	 11	 112'	 13	 12	 11	 11	 11
Milk Cow Numbers ..................	 11

	

i	 Milk -c Production Disposition and. In-
c ome 1972-1973, by States 	 .....	 )	 22

Eroduction of Manufactured Dairy
rj Products. 1973	 ...	 I	 20

Dairy Products: 	 .............. 30	 28	 129	
I 30 131 I	 F, 30 ( 30	 130	 31	 129	 131	 t

American Cheese Production .Released

	

yt	 at Madison, Wis . ................. • 	 Every Wednesday
Creamery Butter Production -Released 	 -	 -	 -at Madison. Wis. 	 Every Tuesday

	

l-{	
livestock and Products	 -	 1

{	 al	 Cattle .	 .........	 ........	 -1	 26

	

'	 Sheep. and Goats, Jan. 1, 1974 ......... 	 28Meat Animals - Disposition and

	

st	 Income	 ..	 12S	 !Livestock Slaughter and Meat Produc-	 -

	

`	 tion ...............:	 29	 27	 28	 29	 30	 28	 30	 29	 27	 30	 27	 30	y	 Annual Summary 1973.......	 ...	 29Cattle and Calves on Feed. 	 18	 13	 13	 18	 14	 13	 18	 14	 13	 18	 13	 13`	 All States, Annual Summary	 18t	 Hogs and Pigs .......... 	 22	 21	 20	 23`

	

	 Sheep and Lambs on Feed 	 16	 14	 14Wool and Mohair Production and

	

}!I	 Value 1973	 , .....	 12Lamb Crop and Wool Production

	

$si	 1974
Special whet Pasture in Crop	 rProduction	 10

25Honey	 15
Mink..:: ..........................	 10

10	 •	 '
,

c	 'E 2-13

1

Exports
 16

(Released 3:00 p.m. unless noted.) 	 Jan.	 Feb.	 Mar.	 Apr.	 May	 June	 ; July	 Aug.	 Sept.	 Oct.	 Nov.	 Dec.
Crop Production ....................	 9	 8	 B	 10	 8	 10	 11	 12	 11	 30	 6	 10Annual Summary 1973 	 .........	 16Prospective Plantings, 1974	 ...	 .	 ...	 22.	 14Winter Wheat 1975 .	 i	 23
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Table 2-4. 1974 Calendar of Crop, Livestock, and Price Reports l (Continued)

1
 '3

P	 se
States • ,Ioncerned ... • • • • • • • • • • . • • • • 	 Every Thursday 	 S

Broiler Hatchery Report - Released at
Richmond, Va . .....................	 Every Wednesday

Other Reports	 1

Agricultural Prices .............. ...	 31 1 28	 129 I 30 131	 I 28	 131	 130 I 30	 131 I 29	 (31.Agricultural Prices, Annual Summary 	 d1973.	 JunePrices Received by Farmers for Manufac-	 -

d

(Released 3:00 P.M. unless noted.) 	 I Jan. I Feb.	 Mar.	 Apr.	 May	 June	 July	 Aug.	 Sepf.	 Oct.	 MZ-7 Dec,
Poultry and Eggs

Chickens, Eggs and Commercial Broilers:
Disposition and Income .............	 3

Commercial Broilers, 22 States 1973 .... 	 6Egg Products	 ......................	 9	 6	 6	 3.30	 29	 2424	 23	 20	 16	 13	 12Eggs, Chickens and Turkeys ...........	 is	 20	 19	 16	 17	 18	 18	 16	 18	 18	 19	 isLayers, and Egg Production 1972
6 1973	 ......	 20

Poultry - Slaughter and Processing ......	 4	 1	 7	 4	 2	 3	 3	 1	 3	 3	 l	 SChicken Inventory.. ,	 . , , .. , , ,	 16Hatchery Production 	 ......	 19Turkeys - Production and Income	 ......	 7Turkey Breeder Hens, Dec. 1, 1973,
Turkey Raised	 Intention	 1974	 ...	 9

Turkey Breeder Hens 1975 Inten.
ttons	 .......	 ..	 ...	 18

Turkey 'Utchery Re art - relea	 d in
Turkeys Raised 1974	 . -	 ..	 23

turfing Grade Milk in Minnesota and
Wisconsin ..	 31Cold Storage ...	

..	
• :	

, ::	
17	 19	 18	 19	 17	 18	 19	 19	 18	 17	 1•	 1!Regional. 2973	 ..........	 22.Warehouse -Capacity _:...............	 1Commercial Fertilizers .....:.....4......	 29	 28	 29	 30	 31	 28	 31	 30	 30	 30	 29	 31Commercial Fertilizers, year ended

June 30.1973 .	 .....	 7	 7Commercial Fertilizers, year ended
Flowers and Foliage Plants, 1973 ....... 	 27

June 30, 1974 ...............	 1
Farm Labor .......................	 14	 8	 11	 12	 a	 10	 12	 9	 10	 1	 1.1	 4	 10Farm Numbers and Land in Farms ...... 	 4	 i	 20Mushrooms .. 	 21

lActual titles are given unless several reports with different titles but sirailar
content are released during the month or year, in which case reports are
grouped under one heading.

2Report of July 11 is a midyear supplement.
1

Early in the morning on crop report day, the Chairman of the Crop Reporting Board and a representative of the

Secretary, under armed guard, open the box, remove the reports, and take them to the board rooms.

While crop reports are being prepared, the board rooms are locked and placed under uniformed guard. Guards also 4

patrol the area outside the lockup quarters. The window blinds are closed and sealed, and all telephones are dis-

connected. Food is sent in to the employees. There is no communication out of the area until the Board emerges

to release its report to the waiting news media.

The Secretary or his representative usually enters the lockup quarters about 15 minutes before 3 p.m. The Board

members explain the forecasts and the logic ,behind them. The Secretary then signs the report, and it is issued

promptly at 3 p. m.

Release of somewhat less influential statistics is preceded by a "small area lockup" lasting from 12 ;30 to 3:00 p.m.

Other Crop Reporting Board releases are simply made available at 3:00 p. m. on the designated day.

The information collected by SRS on crops in general is published in reports entitled Crop Production. A brief'

description of the contents of the various issues and the release dates of Crop Production reports published during

1974 are presented in Appendix C. Relevant pages from a typical Crop Production report issued May 8, 1974 are

A
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also included in Appendix C. As may be seen, in addition to a discussion of various aspects of the 174 winter wheat

	

`	 crop and a listing of acreage, yield, and production statistics for 1 72- 1 74, the report presents and discusses orange,

grapefruit, peach, potato, and almond production forecasts. A detailed breakdown is also given of the final 1973

	

k	
and 1972 production estimates of various unprocessed Colton and tobacco products. As indicated earlier, the same

level of information on all crops does not appear in every report due to differences in planting calendars.

r'	 (	 In January of each year an annual summary of acreage, yield, and production estimates is published. This report

presents values of production for the previous decade as well as acreage and yield information for the previous

three years. Some 'examples of the format with which the data are presented are also included in Appendix C. 	 1

A description and the release dates of the SRS reports on specific crops is presented in Appendix D. The format of
i

one of these reports, Grain Stocks, is also illustrated in this Appendix. 	 c

.--•~° `s"

	

	In addition to these crop-related issuances, the Weekly Weather & Crop Bulletin is published as a joint effort between

the SRS and the National Oceanic and Atmospheric Administration (NOAA). It summarizes weather and its effects

on crops for the previous week. Condensed state summaries give both weather and farm progress for 43 states and

the New England area. The information routinely published in this document is shown in Table 2-5.

The SRS also publishes a periodical, Agricultural Situation, issued eleven times a year. This document presents

articles on current trends in agriculture and the latest in research. Regular features include a tabular summary of

key agricultural statistics and review and outlook of current production, supply, and price trends.

s	 Table 2-5. Items Published Regularly in Weekly Weather and Crop Bulletin

Weather Summaries:
Weather of the Week .	 .	 .	 . .	 .	 .	 .	 .	 Each issue
Weather,	 Monthly Summaries	 .	 ..	 .	 . ..	 First issuo ofeach month
Weather, Seasonal Summaries	 .	 .	 . Second iswlc of Mar., Juno, Sept., cand Dec.
Precipitation, 3-month Summaries-	 • Second issue of Jan..,	 Feb.,	 Apt.,	 flay,	 July, Aug., Oct.,	 and Nov.

Agricultural Summaries:

k'
	 g small	 Grains.

	
. 	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 .	 .Each. frrue
.Corn.	 .	 .	 .	 .	 . April to December

Soybeans	 .	 .	 . .	 .	 .	 .	 .	 .	 .	 . ,April	 to.DecomL•er
Cotton.	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . April to January
other Crops	 .	 .	 .	 .	 .	 .	 .	 . .Each issue
Pastures and Livestock	 .	 .	 .. .	 .	 .	 .	 .	 .	 .	 .	 .	 ... .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . Each	 issue

Condensed Telegraphic Summaries .•
	

•	 .	 .	 . .	 .	 .	 .	 .	 .	 .	 .Each issue
Water Supply Forecasts for Western States 	 .	 . .	 ..	 .	 .	 .	 .	 .	 ..January	 to April.
.Floods.	 .	 .	 .	 .	 ..	 . .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 Whenever	 they occur
World Weather and Agriculture	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .As appropriate

Charts:
Weekly;
Total Precipitation .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .Each	 issue

- Departure of Average Temperature from Normal ("). .	 .	 .	 ...	 .	 ...	 Each	 issue	 -
Depth of	 $now oil Ground,	 Inches-.	 .	 .	 .	 ..	 ..	 ..	 . ..	 DCCembel• to March
Total Growing Degree Days	 .	 .	 .	 .	 .

.
..	 .	 .	 April	 to November

Crops Moisture	 Index	 .	 .	 .	 ..	 .	 .	 ...	 .	 .	 .	 . .	 .	 '.	 ,_	 .	 ....	 .	 . .	 ..	 .	Apr il 	 to November.;Monthly:	 `
Temperature Departure from 30-Year Mean . .	 .	 .	 • First issue or foIlowing month
Total Precipitation,	 Inches	 .	 .	 .	 . .	 .	 .	 .	 .	 . First issue of following month

-	 Percentage of Normal Precipitation. 	 .	 .	 .	 . ..	 . .	 .	 .	 .	 .	 .	 .	 .	 . First issue of following month
% - Weather	 Highlights.	 .'.:	 .	 .	 ...	 .	 .	 ,.	 ..	 .	 .	 .	 ... .	 .. .	 First issur after 20th of following month

Bimonthly: 	 .. (rt
Average Monthly Weather Outlook. . First issue after 1st and 15th of each month

Seasonal:
'	 - Temperature Departure from 30-.Year Mean CF). 	 .	 . .	 .	 .	 Second issue of Mar., June.,	 Sept.,. and :)cc. 4

Total Precipitation, Inches .	 . Second	 issue of Mar.,	 June, Sept., and Dec.
-

:. Percentage of Normal Precipitation. ior•Season . 	 . .	 .	 .	 Eerond	 iisuc of tear.,. June,	 Sept..,	 and Dec:.
Percentage of Normal Precipitation tur Previous 3 months

.	 .	 .	 .	 .	 .	 .	 secund	 issue of Jan.,	 Feb.., .Apr.. clay,	 July,	 Aug.,	 Oct.,.. and Nov. 8
Tabulations;	 -

Temperature and Precipitation Data for Week . 	 ..	 . .	 .	 .	 .	 .	 .	 .	 .	 ..	 .	 .	 .	 ..	 .	 .	 .	 .Each -issue
Temperature and Precipitation Data for Month	 •	 .	 . .	 .	 .	 .	 .	 .	 .	 .	 .	 .First issue of fol.luwinu month

- Heating Degree Days, for Month	 ..	 .	 .	 .	 ......	 .	 .-.	 . .-.	 .	 .	 ...	 .	 .	 .	 .First	 issue of YoLlowing month -
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'	 2.3.3 FOREIGN AGRICULTURE SERVICE

2.3.3.1 Introduction

The Foreign Agriculture Service (FAS) is a part of USDA, and functions as a service and promotion agency for the

U. S. Agricultural export sector.

FAS presently constitutes the most important domestic source of information on global crop conditions. In pursuing

its basic mission of expanding foreign markets for U. S. farm commodities, FAS performs work in three broad

areas: (1) the increase of the volume of U. S. agricultural exports to dollar markets; (2) the operation of a global

agricultural intelligence system; and (3) the provision to the American consumer of information on foreign farm

products.

To encourage increased American agricultural exports, the FAS works principally in two ways. First, FAS works

in various ways to persuade foreign governments to lower trade barriers which have been imposed against American

farm products; and second, FAS attempts to develop foreign markets by cooperating with major U. S. trade and

commodity organizations in promotional projects abroad.

The second major area of work of the FAS involves the operation of a global agricultural intelligence system which

provides data on the production, trade, and consumption of more than 200 farm commodities. In addition, the sys-

tem also provides information on weather,, political and economic conditions, and other factors having a bearing

upon agriculture.

The FAS represents the main source of information available to the American consumer on foreign agricultural

commodities. As such, the FAS provides information pertaining to the quantity, quality, and availability of foreign

farm products. The information primarily deals with products which are not grown domestically,, such as coffee,

cocoa, tea, bananas, spices, and vegetable fibers. Information is also provided for some products which are grown

domestically, such as sugar, but for which overseas sources represent a major segment of the supply required for

domestic consumption.

9

E'
x '

e
i

1

2.3.3.2 FAS Global Agricultural Intelligence System

The core of the FAS intelligence system is comprised of agricultural attaches. As of 1970, attaches were stationed

at 60 posts around the world, covering more than 100 countries. Some of the attaches cover only the countries 	 s

in which they are stationed. Others are responsible for covering a region. The attaches visit all countries, with

the exception of mainland China and some of the countries in the .Soviet block. In situations where direct contact is

i	
not possible, as with mainland China, information is obtained from indirect sources.

f	 The attache is responsible for preparing field reports pertaining to agricultural conditions in his territory. Such
f

(	 reports contain a variety of information. In addition to providing facts about production, trade, and consumption,

f	 they also deal with such things as weather and political and economic conditions. The worldwide reporting activities

f
of the agricultural attaches are based upon a master schedule which is developed in Washington. Central coordina-

tion is necessary in order thatall information pertaining to a given commodity can be collected, assembled, and

sent to Washington at fixed dates. Receipt of information on fixed dates makes it possible to carry out full,

2-1G
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-I.	 worldwide analysis at one time. The frequency of report submittal varies according to commodity. Preparation

procedures and format which apply to attache field reports are outlined in detail in the FAS "Redbook.

Although the schedule of required reports constitutes the heart of the intelligence effort, the attache also collects

foreign publications dealing with various aspects of agriculture in the territory which he covers.

Each year more than 5, 000 reports and 2, 500 foreign publications are forwarded by attaches to the FAS head-

quarters in Washington. The majority of these reports deal with such items as changes in .anticipated production

levels, weather damage, pest infestation, new tariff decisions, and major changes in agricultural policy.

The majority of reports are sent to Washington by means of fast mail; however, in situations where information is

urgently needed, use is made of cable facilities.

In gathering the data for a report, attaches follow no set pattern. To a great extent, the pattern of acquisition is

dependent upon the availability of reliable data. In countries with well-developed agricultural statistical sources,

much of the required data can be obtained from government sources. On the other hand, in countries with primitive

statistical services, Information may be spotty, nonexistent, or subject to scrutiny. Cross-checking of data under

such circumstances is often impossible.

3

'a

j

Upon receipt in Washington, the field reports are processed immediately and relayed to the appropriate individuals

or commodity or trade divisions. At this point, the data in the field.reports are analyzed, and summaries are

published, or otherwise distributed to users in the U.S. who have an interest in foreign trade.

A diagram of the flow of information through the FAS is detailed in Figure 2-7.

2. 3.3.3 Data Summaries and Publications of the FAS 	 t

The data collected by the attaches are analyzed and summarized and may be published individually, as parts of
regional or worldwide digests, or as parts of a weekly magazine. The major beneficiaries of this information are

producers, traders, and processors; however, banks, brokers, farm and trade organizations, universities, and the

media are also important users of FAS publications. Some of the major publications of FAS includes Foreign

Agriculture magazine, World Agricultural Production and Trade Statistical Report, Foreign Agriculture Circulars,

and a variety of special reports.

Foreign Agriculture magazine reports weekly on foreign agricultural conditions and developments of consequence to

U. S. producers, processors, distributors and users of farm products. Principal emphasis is on current and

background information useful to export marketing, including programs to expand U. S. agricultural exports.

1
2-17

Depending on the commodity for which information is required, the aitache will interview businessmen, importers,

exporters, processing organizations, and other sources. However, even when information is reasonably complete,

it is still necessary for the attache to observe physically the crop or livestock condition in the field, factory, or

I	 processing plant. Crops are rarely concentrated in one area; hence, the attache must visit a large number of
scattered fields in order to develop a basis upon which to forecast and estimate production levels. In many

instances, the task is complicated by factors such as language barriers, poor roads, inadequate communications

facilities and lack of historical data

f
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Figure 2-7. Information Flow in the Foreign Agricultural Service

'

	

	 Current news items and statistics on various commodities are included in the magazine section entitled '.'Crops

and Market Shorts.

World Agricultural Production and Trade Statistical Report is published monthly, and provides statistical sum-

I	 maries on the production and trade of the principal commodities which move in world trade. The specific com-

modity summaries are released, according to a pre-published schedule. The schedule for January-June 1974
i	

((	 5

	

Vey  f	 entitled Ralease Date of 1974 World Agricultural and Trade Statistical Report is included.. as Appendix E. Text and 	 .°

	

b !	 table summarizing 1973 world wheat production from the January 1974 issue of World Agricultural Production and

Trade Statistical Report is included as Appendix F to provide a sample of the publication's tabular presentation of 	 9

statistical data.

The FAS issues a number of Foreign Agriculture Circulars at irregular intervals during the year on various com-

modities and export services for the food and agricultural trade. The circulars provide data on world trade pro-

duction, stocks, and consumption of various commodities for specific time frames. A list of available circulars

and a sample of the tabular presentation of data extracted from Foreign Agriculture Circular FG 15-73, December

14, 1973 are included as Appendix G.

Special reports on foreign agriculture, particularly relating to agricultural commodity and trade policy developments

are also published by the FAS. These reports appear in two different series— FAS-M and FAR. The FAS- M,series

consists of reports on recent developments; the FAR series consists of more comprehensive reports covering situa-

tions in greater depth. A list of these reports currently available is included as Appendix H.
I
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i t_ #	 2.3.4 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS

2.3.4.1 Introduction

The mission of the Food and Agriculture Organization of the United Nations (FAO) is to raise the levels of nutrition

for all people, to improve the production and distribution of food and other agricultural products globally, and in

general to better the conditions of rural populations throughout the world. In achieving their goals, the FAO carries

out a program of collecting, assembling, assessing and disseminating world agricultural crop data. Sources,

publications and questionnaires of the FAO include: Early Warning System for Food Shortages, World Census of

Agriculture, FAO Production Yearbook, a variety of questionnaires, and others. Discussions of a few of these FAO

information sources are included below.

r' -1 	 4.2 Early Warning System for Food Shortages

The Early Warning System for Food Shortages (EWS) was established in May 1968 so that the FAO and World Food

Programme (the food aid operational arm of the UN and FAO) could attempt to foresee incidents of major food

shortages such as those due to local crop failure. The EWS was designed to assist the FAO and WFP in local

planning and in the assessment of emergency food aid requirements.

The EWS has established a regular reporting system in about 70 developing countries with the objective of providing

advance warning of food scarcities resulting from adverse crop conditions. Under the system, FAO and WFP field

officers compile standard Food Situation Reports each month.
'f

t

i
j

	

I The standard Food Situation Report (FSR) is divided into two parts. Part A includes the field officers' report on 	 j

crop and weather conditions, classifying these in four categories: above average, average, below average, and

partial failure. Part B contains the Shortage Report, which, when necessary, includes condifentiai information on

certain sensitive items. The reporting officers are also instructed that if an abnormal shortage is threatening,

supplementary information should also be provided. Such supplementary information usually takes the form of

press clippings or a letter giving additional data and even. the personal judgment of the reporting officer.

Based on the receipt and analysis of the Food Situation Report, supplemented by available and reliable information

from other sources, monthly summaries of food crop conditions are prepared. These are circulated to officers in

FAO and WFP, to interested governments and organizations; which operate food aid programs, and to some develop-

ing countries at their own request. In each monthly summary, those countries from which there is an early warning
i

of poor harvests, or in which uncertain crop conditions are reported, and those countries in which food shortages
j

	

already exist, are identified. The monthly summaries also include information concerning the crop situation and	 iu

weather conditions, mostly in qualitative terms of the participating countries. An example of the fror_t page and a i

page from the text of the monthly report dated 20 February 1974 are shown as Appendix I.

2.3.4.3 World Census of Agriculture

The FAO has endeavored to conduct a World Census of Agriculture once each decade. The objectives of the FOA-

sponsored census have been:

1. To provide an overall view of the structure of agriculture for each country by supplying an agricultural
inventory, measures of social and economic characteristics of holdings, and means for Interrelating the
characteristics of holdings and holders.

2-1s
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2. To provide a reliable current agricultural statistical base by providing benchmarks and sampling frames 	 )
for current surveys, and by making available to all nations data with which current national agricultural
statistics may be compared.

3. To provide a nucleus of personnel trained and experienced in collecting, compiling, anel analyzing data for
agricultural holdings and for agriculture.

To conduct such a census the participating countries sponsor the collection of quantitative information on agricultural

structure within each country during a single agricultural year. The coverage of the country may be achieved either

by complete enumeration or by sampling. In either case, enumeration may be done by interview, mail collection of

census data, or by objective procedures, such as measurement of areas, counting of livestock or combinations of

these methods. Ideally, the census is to cover all agricultural holdings in a country, whatever their size and

wherever they are located. Practical considerations, however, prove to limit these ideal conditions.

The scope of the census includes the following areas:

1. The number of agricultural holdings and their principal characteristics, such as size, form of tenure,
utilization of the land by broad classes, and type of holding (whether producing mainly for home consump-
tion or for sale, etc. );

2. The area under crops and the volume of production of the principal crops;

d	
3. The number of livestock and the volume of production of some livestock products;

4. The number and characteristics of persons employed in agriculture, the extent to which the work on
holdings is carried on by the households or by hired agricultural workers;

5. The number and some characteristics of the farm population;

6. The number of agricultural machines owned, the use of agricultural machinery under different arrange-
ments and availability of transport facilities;

7. Irrigation and drainage;

S. The use of fertilizers and soil dressings;

9. Wood and fishery products obtained from agricultural holdings;

10. The extent to which agriculture Is associated with other industries.

The tabulation of census results is dependent on the speed and accuracy of the information returned by the partici-

pating countries. Coverage in the publication of the FAO World Census of Agriculture is limited with respect to its

explanations, analysis, and completeness of data by the availability of published census materials from the various

countries,

2.3.4.4 Production Yearbook

The FAO Production Yearbook contains annual data of many aspects of food and agriculture including population,

index numbers of agriculture and food production, food supplies, prices, -freight rates, and wages. Information

found in the Yearbook is obtained primarily from replies to FAO Annual Questionnaire for the Production Yearbook

and consultation with participating countries. As initiated in the 1966 edition of the Yearbook, the time reference
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policy, with a few exceptions, is based on the calendar year period. That. is to say, the data for any particular crop

refers to the calendar year in which the entire harvest or bulk thereof took place.

I

i
.J

Livestock statistics are given for calendar years unless otherwise specified. For prices, the time reference for

each annual average is indicated under the calendar year in which the beginning month of the season falls. In the

case of wholesale, export and import prices, annual averages have-been calculated on the calendar year rather than
the split year basis. Annual producer prices are compiled on a split year basis, following, in most cases, national

statistical practices.

Figures for crop areas generally refer to harvested areas except for certain crops in certain countries where the 	 f `
only data available is for sown areas. Data on grapes, abaca, agaves and other hard fibers generally refer to 	 c

planted areas. All yields for individual countries are computed from detailed production and area data. Continental,

regional, and world totals are computed from the individual country yields. The continental regional and world

totals are shown for land use and population data, for crops, for major species of livestock, for meat, wool,

cocoons, fertilizers, and tractors. Due to sparce data from some countries, the FAO indicated that certain totals
and geographical coverage may not be complete.

2. 3. 4.5 Questionnaires and Other FAO P ublications

Questionnaires distributed to participating countries provide the basis for statistical information which is published

or, in other ways, distributed by the FAO. A variety of these questionnaires are briefly presented below. The FAO
Annual Trade Questionnaire EC-2 is the basic information source used in compiling the FAO Trade Yearbook. This	 j
questionnaire, example presented in Appendix J, provides information on national external trade and external trade

i
of overseas territories on an annual basis.

Much o'( the data collected for publication in the State of Food and Agriculture and other statistical publications of
the FAO are gathered by means of the Special Questionnaire on Agricultural Production Statistics for the Calculation

of Index Numbers of Agricultural Production. The mission of this questionnaire is tog	 q	 provide a means of placing
the index number calculations of the FAO on a more up-to-date basis. A copy of this questionnaire is also shown in

Appendix J. Special study groups of the FAO conduct statistical data collection by means of questionnaires such as

FAO Questionnaire on Area Production, and Utilization of Rice included in Appendix J, and the FAO Questionnaire
on Area, Production and Utilization of Cereals (excluding rice). A listing of additional FAO publications along with
those mentioned is available in the Bibliographic Catalogue of FAO Publications.

The aforementioned FAO questionnaires have been included in Appendix J to this report to serve as the simplest

form in which to note the type and comprehensiveness of world agricultural data that are routinely available to any

organization or individual that desires it. Of course, the information called for in the forms may or may not be
provided by the nations queries. It is very much ui the realm of this study to note that many nations do not respond
fully to the questionnaires; several nations cannot in that they do not have the manpower, the facilities, or the

mechanism whereby such information could be gathered. Thus, a very pertinent question remains as to the final

accuracy and adequacy of the data published. Its scope and quantity leave no doubt.

e
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Re port Jan. Feb.	 I Mar. Ap r. MAY I	
June	 i	 July	 i Aug. Sept. Oct. Nov. DeC.

cotton Sltuatian	 .... (12) 21 (3) 11 (23) 1 (22)30 (1) 11
Dairy Situation	 ...... i	 (6) 14 (3) 131 (2) 11 I (4) 12 (6) 14
Fall k. Ohs Srtua.

I	

lflora...	 , ....... (31)	 a (119 I.	 (21)i	 1 i (26) 4 (15) 25
Feld S+tuatiun {7) 15 (16) 24 !	 (24) 6 (14) 22.
Frylt Situation.... (20) 26 I	 (25) 1	 3 (291 9 (5) 13'Sit...LWestoek G Meat -

I

tion .............. (21) t	 1 (30) 6
I	

(3) 12 t(14)22 (9) 16 (20) 29
Poultry 3 Egg Sltua• ILion .	

•.
I	 (22) ^	 5 (23) 1;(20) 28 l I 20) 30 (21) 2

Rice Situation	 ... (22) -1 f	 1301 a
Tobacco Situation	

*
I	 (25)25 (24)24 (13) 23 913123

Vegetable Situation (1) 11 (22)30 (24) I	 1 (23) 1
Wheat Situation ...... (30)	 7

1
(20) 29 (31). a (12) 20

Wool Situation	 ...... (24) 3 (17) 30
Agricultural Finance ) j

Outlook	 ..... I	 (7) 15 i - (18)26
Agricultural Outlook ^. P

Digest t	 .......... (28) j	 5 (27)	 7 (26) 3 (26) 6(24) 2(26)	 5(26).) S (26) 4 (25) 3 (29) 6 (26) 5
Demand 6 Price situa•

1tion ......... .	 .. (15) 26 (10) 20 .	
I

(271
I	

5 (11)19
Fertihfar Situation	 .. (16)•25! 116) 241
Farm cost situa-
tion.	

•
....... i..	 (26)	 16

Farm Income Situa-
tion. 22 ^. - 30

Farm Real Estate
Market Develop.
me his . i (26)24 I i

Marketing 6 Transpor•
tatlon Situation..	 ) ^(19) 27 (`13) 21 i I (9) 19 (13) 21 -

National Food SttL.:
Ilan ............ (14)25 . I	 (1) 16 ( , (Z3) !	 3 (6) 16

world Agricultural
Situation...

• •• ,
(30) 10 (25) 4

Supply-Demand 
Estimates , 	........ 17,.23, 25	 15 213 1

9 12, 25 '	 13 12 11, 25 11 11.24

2.3.5 ECONOMIC TaSEARCH SERVICE

2.3.5.1 Introduction

The mission of the Economic Research Service (ERS) of the USDA is to analyze factors affecting farm production and
1 their relationship to the environment, prices and income, and the outlook for various commodities. In carrying out

this mission, ERS conducts studies pertaining to production efficiency, marketing costs and potentials, rural develop-
1,i

	

	 ment and natural resources, agricultural trade and production, and government policies. Included among its publi-

cations are: (1) periodic economic reports; (2) annual summaries; (3) periodicals; and (4) nonperiodic reports.

2.3.5.2 Periodic Economic Reports
J_	

c

Periodic reports that analyze the economic situation of U. S. agriculture include Situation Reports, Supply-Demand

Estimates Reports, Farm Finance R.:ports, Farm Costs, Return & Efficiency Reports, Foreign Agricultural Trade

Reports, and Rural Population Reports.

Situation reports, issued 1 to 6 times a year for each of twelve farm commodity groups, summarize: the current

situation for each commodity and present the economic outlook for agriculture. They keep up with the current sup-
plies, prices, and outlook and review developments in farm income, farm costs, farm finance, farm real estate, y,

fertilizers, food marketing, and retailing. Brief descriptions of the various Situation Reports published are given

in Appendix K. The release dates for the ERS Situation Reports are shown in Table 2-6. Of particular interest are

Table 2-6. 1974 Calendar of Situation Reports
t

Sum mat NS will be rela y sod to the press by the ERS Informatiee'Miulsion, USDA, on the date shown
In parentheses, The comoleted report will be released to the Public on tha following data. 	 ,l

1Press summary released on date in parentheses only when new analyses are carried.
2Additional unscheduled reports may be issued as conditions warrant.

I
2-22

,

J



P

the Commodity Situation Reports. For example, a March 1 74 Rice Situation Report contains both a text and tabular
l	 summary, a discussion of the 1 73- 1 74 situation, an evaluation of the outlook for 1 74- 1 75, a look at the world rice

situation, and numerous tables which present statistics regarding both U. S. and world acreage, production, price,

and export information. The situation for the 1973/74 section of the March 1 74 issue, is provided as an example in

Appendix L.

Typical of the other situation reports are the Agricultural Outlook Digest, a sample of which is shown as Appendix

M, and the Fertilizer Situation Report, published annually, looks at the estimated fertilizer production capacity and

the potential fertilizer dzsnand of the coming year and analyzes U. S. fertilizer use of the past year. The report

reviews foreign trade in fertilizer, economic aspects of this trado, and historical economic and fertilizer use
	

f j

statistics. Spe,,ial reports about production, consumption and distribution of fertilizer are prepared for each issue.

Supply- Demand Estimates Reports update USDA forecasts of the supply-demand balance for major farm commodities. 	 C

The assessments are made by an inter-agency board of USDA experts and released in tabular form, with a brief

commentary, after 3 p.m. on the day following the issuance of major crop production, grain stocks, or planting

intentions reports by the SRS (seebottom line of Table 2-6). They present statistics by crop, covering the balance
of supply (production, stocks, imports) and demand (domestic use, exports, carry-over) for the current marketing

season. Rough indications of the supply-demand balance for one season ahead may also be included. Foreign

agricultural trade reports include a monthly statistical review of our foreign agricultural trade and a semi-annual
review of world monetary conditions in relation to agricultural trade. The monthly statistical and analytical review, 	 R

Foreign Agricultural Trade of the United States, emphasizes the current status and outlook for U. S. agricultural

trade, inciuding exports under specified government-financed programs, commercial exports, price developments,

and quantity index for selected commodity groups. A world trade section shows farm commodity trade and the U. S.

share.

Two annual supplements are published, one by calendar year and the other by fiscal year. They present detailed
tables of the quantity and value of annual exports and imports of principal products for two years in both commodity-

}	 by-country and country-by-commodity	 Commodity totals for exports and imports are given for two years,

'	 and quantity Indices of annual exports G	 .orts for several years are shown for historical series or principal

commodities and commodity groups. Country totals for all agricultural and non-agricultural commodities and

i trans-shipments through Canada, the Netherlands, and Belgium are also included. Both publications include data

for commodity groupings, trade blocs, and regional areas.

4	 The remaining periodic ERS economic reports previously listed are of less immediate interest from the viewpoint

of crop production or acreage statistics.

	

'	 2. 3.5.3 Annual Summariesj5

	

(	 The ERS publishes two principal annual summaries: Agricultural Statistics is a comprehensive statistical report
lei containing both current and historical agricultural data. It is revised annually. In concert, the Handbook of
V

Agricultural Charts, which provides 186 charts with accompanying data that cover key factors in the economic

situation and outlook for agriculture, is also published and revised annually.
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2.3.5.4 Periodicals
k

The ERS has three principal periodicals: Farm Index, Agricultural Economics Research, and Agricultural Finance

and Income Review.

Farm Index features monthly, in non-technical language, results of ERS's research program. Articles are grouped

into five sections: farms, rural, marketing, foreign, and consumer. Regular features include a digest of the

agricultural outlook, a table with the latest figures for 45 leading indicators of economic developments in agricul-

ture, marketing, and the general economy.

Agricultural Economics Research is a quarterly containing technical articles on methods, results, and findings of 	 f

research in agricultural economics. It includes interim reports on work in progress, articles on research methods 	 `.

or techniques, and articles on new areas of research. Each issue also carries book reviews. 	 t
.y	

Agricultural Finance and Income Review annually reviews developments and research findings in agricultural finance

and income. Articles report on issues related to farm and rural credit, financial management, insurance, income,

	

rj	 agribusiness and financial institutions, rural government, taxation, and rural development. Reviews of pertinent

	

}	 books are again included.

	

j	 2.3.5.5 Non-Periodic Reports

	

n	 The USDA publishes many non-periodic reports of agriculture economics and statistics. These include research

reports and statistical supplements, technical, statistical, and marketing bulletins, speeches, and agricultural
4

handbooks. Comprehensive publication lists of new non-periodic reports are routinely published by the ERS.
^	 a

Typical of the type of non-periodic reports that are of interest to the list of users being considered in this study is

Foreign Agriculture Economic Report No. 85: Forecasting Wheat Production in Turkey. In summary, this study

developed a method of providing preharvest forecasts of Turkish wheat production. The basic approach was

development of a mathematical relationship between weather conditions during different parts of the growing season

and wheat yields. Other relationships were developed to explain variations in area planted and in total production.

These relationships gave a reliable set of forecasts, for 1969-71; however, statistical tests on the relationships

indicated that, normally, errors larger than those obtained would be expected. The study indicated that the most

important variables affecting production in any one year were, in addition to area planted, January, February, and

	

4	 May weather conditions and the level of fertilizer application.

rf
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2. 4 DISCUSSION OF CROP DATA USERS
1=

2. 4. 1 INTRODUCTION

In addition to the four crop information source organizations discussed above, nun. Brous potential users of crop data

were contacted during the course of the study. Included were Federal Agencies, the FAO, state government

agencies, academic users, county agents and private sector users. A brief discussion of the interest of these

^; r

	

	 potential users in world crop data and a discussion of the degree to which they are being satisfied by presently

available data follows.

2. 4. 2 OTHER FEDERAL GOVERNMENT USERS

As was indicated in the earlier discussion on the USDA Statistical Reporting Service, Section 2. 3. 2, there are many

r,_

	

	 agencies of the Federal Government that need and utilize crop data. These agencies range across all of the

Executive Departments, from State to the Treasury. These applications of crop data are outlined in Appendix A. In

this study, we concentrated on the Department of Agriculture.

Since the U. S. crop statistics appear to be both reasonably accurate and timely, the major potential benefit of a World

Crop Survey system to U. S. users would accrue from the provision of foreign crop statistics. An Agricultural

Marketing Service (AMS) representative expressed the view that the volume, quality, and timeliness of FAS foreign

crop information was inadequate for AMS purposes. This is especially true for countries such as the Soviet Union

t	 and the Peoples Republic of China, in which statistical information is spotty, or subject to scrutiny. Poor data also

x-,	 exists in many underdeveloped countries where crop statistical information networks are primative or non-existent.

IIn 1973, the Agricultural Stabilization and Conservation. Service was principally concerned with compliance with
xassigned acreage allotments. For this purpose they contracted out aerial survey missions in which photos were 	 a

made at scales of 111 :660 1 and 1":1000 1 . At that time, they sampled only 25%0 of the ownership units for each crop;
the selection of the units to be surveyed being obtained by drawing lots.	 ?,

A potential ASCS use of world crop data could be in the organization and operation of a purposeful food stabilization

program now being seriously considered in the wake of the 1974 World Food Conference. Such a program would

involve the stockpiling of grains or other stores and offering them to countries throughout the world where shortages

occur. In many of the underdeveloped countries where crop information is poor or lacking there is little warning of

imminent food shortages. A satellite-based crop survey, yield, and production monitoring system could potentially

'	 serve as an effective early warning system against such occurrences. In addition, maintenance of practical yet
s

adequate stockpile quantities would involve day-to-day decisions and make more accurate and timely data than is

presently available, a critical requirement. FAO and numerous organizations concerned with feeding starving

people in countries throughout the world strongly endorse such a purposeful stabilization program.

In Muscle Shoals, Alabama, the TVA operates the National Fertilizer Development Center. This is the leading
S

experimental center in the U. S. for the development of more effective and lower cost fertilizers. They are also

heavily involved in assisting food-deficient nations to build a more viable and productive agriculture, To this end,

they have need for crop acreage and yield data by country so that projections of worldwide requirements for
a

2-25

—	 t



y

I

fertilizer can be made. It was determined that the TVA presently uses the global crop data published by the FAG.

but they would find more timely and comprehensive world crop data to be most useful.

2. 4.3 STATE AND ACADEMIC USERS 	 i

In general, State Government and University users of crop data are almost solely interested in detailed information

from within their State, for use by local agribusiness concerns and for the distribution of educational information.
State agricultural agencies often perform data collection and information dissemination through personnel based

locally throughout their State. Though some of the collected information is published for local distribution much of i
the data is forwarded to larger agricultural information agencies such as the SRS. Similar procedures are also

carried out by the operational arm of land grant colleges and universities in the form of county extension offices. 	
.

The data published or otherwise distributed on the local level are primarily concerned with serving the unique needs 	 C

of the specific crop producing areas within the state. Contact with several county agents in Pennsylvan,a and

Maryland indicated that little or no detailed data from within counties is available frum the SRS. They simply use

the State level SRS data.

On the National level, the SRS claims an error of only 3-4% in their crop statistics of U. S. acreage planted and

production. Local estimates (county level) are not nearly as good, with error rates ranging as high as 20%. These

local accuracies could be improved by increasing the size and/or number of sampling units, both of which might be

directly available from a global crop survey system.

The county agents also have a major interest in local weather conditions and how they may effect planting and

spraying schedules as well as overall yield within the county.

For the most part, the State Universities and their extension services are very strictly State oriented. One main

exception is the Departments of Agricultural Economics. They are vitally involved in developing guidance in the

marketing or exporting of state produced commodities. As such, they are users of U. S. and World crop data.

In most cases, the present data from within the U. S. is adequate; but again, timely information on the acreages,

production, and yields of countries who are receiving the state exports or competing with the state on the world

market would be of use.

In discussions with the Agricultural Economics Department at the Pennsylvania State University, it was learned

that, principally, data was desired on the major U. S. crop exports, such as wheat, rice, cotton, corn, soybeans,

and tobacco. However, the greatest benefit would be accrued from timely and accurate data on rice and wheat,

because many of the countries that import these specific grains' are the underdeveloped countries and as such

have very poor crop information systems, if they have any at all.

On the other hand, corn and soybeans, for example, go mainly to Europe and Japan where good crop data

collections systems exist, and hence our knowledge of those crops is better.

On a slightly different slant, U. S. cotton exports go to industrialized countries, but most of the competition to U. S.
firms comes from either less developed countries, such as Mexico, or from countries from which data is less

accessible, such as China. Thus, better knowledge of export potential here would be of great value.
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2. 4. 4 PRIVATE SECTOR

Potential users of U. S. and world crop data in the private sector can be found in a wide variety of agriculture-

related industries and services. Included among these are wholesalers, retailers, banks, brokers, credit organ-

izations, storage operators, food and a lber processors, equipment suppliers, the news media, producers, distributors,

and transporters. The timeliness and accuracy of the crop data can have an effect on the economic structure which

sustains this private sector of agriculture.

The media (wire services, radio, T. V., newspapers, and magazines) are often the most efficient means of

distributing important acreage, production, yield, and economic impact information of agricultural products.

Though, at present, most of the media only report data collected or compiled by other agencies such as SRS, the

potential exists for directly reporting U. S. or world crop data obtained from a system such as TERSSE. Reuters
News Service, for example, operates a worldwide commodity news wire that would obviously be enhanced by

improved world crop data. At the moment, their commodity reports are based on Government data tempered by

private' informed" sources. However, in discussions with the Study team, it was pointed out that it was difficult to

imagine having the source of this data be anyone but the Federal Government because of the difficulties inherent in

any one sector of the agricultural economy gaining early access to such information.

In discussions with a large Agribusiness concern primarily involved in the production of cotton, it was learned that

they are generally content with the statistics received from the USDA. For the larger concerns this is usually

supplemented by information provided by their own agents, which would always be an integral part of their own data

collection effort no matter what sort of system provided the U. S. data.

1
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However, data on foreign cotton production (e. g. , USSR, Mexico, and China) would be of extreme value to this

agribusiness concern. Yet, as was pointed out in the discussions with Reuters, it was not clear that this level of

interest would survive for a moment if such information were not available to a business on an exclusive basis. It

is probable that some larger individual private sector users would be interested in receiving raw data for their own

manipulation and interpretation rather than solely depending on the Federal Government's interpretation of it.

2.5 OBSERVATION SYSTEM REQUIREMENTS

Previous sections of the report have described the heed for improvements in world crop forecasting, defined the

users of such data and the formats, update cycles, and dissemination procedures for it. We now turn to a discussion

of aspects of the implementation of the observation system necessary to achieve the desired improvement.

The discussion will first address the subject of crop calendars to analyze the annual dynamics of the phenomena to

be observed'. It will then turn to the question of satellite coverage cycles as affected by the rhythms of crops and

bureaucracy. Sensor requirements will then be discussed, followed by a recommended set of system development `i
improvements and their implementation on future polar spacecraft.

2. 5. 1 CROP CALENDARS AND COVERAGE AREAS

A crop calendar contains data on the life cycle of crops and may be represented by parameters such as planting and
1

harvesting dates. With respect to a satellite system the calendar is a vital input tothe required frequency of

coverage - and hence the type of orbit desired - as well as to the delineation of ground system schedules, data
1

{	
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C rop Planting Harvesting

Spring Wheat Feb 1 - June 1 July 25 - Sept 30

IWinter Wheat Aug 15 - Feb 15 May 10 - Sept 20

Barley ( Fall sown Aug 15 - Apr 15 May 20 - Sept 30

Barley ( Spring sown) Jan 30 - May 25 Aug 5 - Sept 20

Corn Mar 1 - June 2 Aug 1 - Jan `1

Sorghum Mar 1 . - July  25 July l - Dec 15

Oats Feb 25 - June 10 July 1 - Oct 15

Rice Mar 20 - June 5 July 30 - Nov 30

Soybeans May 1 - July 15 Sept 15 - Dec 20

Cotton Mar 5 - June 20 Aug 1 - Jan 15

a~49
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processing, and information dissemination. On the global scale it is apparent that at any point in time several of thn,
crops considered somewhere in the world are in some growth or harvesting phase that needs to be monitored There

is something to be monitored, somewhere, all of the time.

This discussion will view the scale of a global crop calendar by concentrating on the selected crops and on

representative geographical areas, such as the United States, Latin America, and. Mainland China. A global rice

harvest calendar is also included to provide an example of total compilation.

2. 5. 1. 1 U. S. Planting and Harvesting Dates

The crop calendar data presented for the United States for wheat, barley, corn, sorghum, oats, rice, soybeans, and

cotton was taken from the USDA-SRS Agricultural Handbook No, 283, Usual Planting and Harvesting Dates. The
approximate range of planting and harvesting dates of the selected crops are outlined in Table 2-7.

Table 2-7 gives the extreme data ranges. Detailed information on the usual planting and harvesting dates for these

crops and a more detailed breakdown on planting and harvesting dates for each state are included in Appendix N.

_Appendix N also illustrates the principal areas where each crop is grown so that the required coverage patterns can

be planned. These dates are pretty well available for most crops on a global basis.

1 ^^

C

y

Table 2-7. Approximate Range of U. S. Planting and Harvesting Dates for Selected Crops

2. 5. 1. 2 Latin American Planting and Harvesting Dates

To contrast Southern Hemisphere crop schedules with those shown for the United States, the crop calendars for the

two Latin American countries, Brazil and Argentina, are shown in Tables 2-8 and 2-9, respectively.

r	 The planting and harvesting dates of the wide variety of crops grown in Argentina span every month of the year.

kFurthermore, due to the relative phasing of the Northern and Southern Hemisphere seasons, most of the selected

crop planting and harvesting dates for Argentina are approximately six months out of phase with those in the U. S. as

seen in Table 2-8. These planting and harvesting dates have been extracted from Coynerl.

1Coyner, Mary S. , Planting and Harvesting Seasons in Latin America, USDA Publication FAS-M-37.
s
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Table 2-8.	 Planting and Harvesting Seasons in Latin America
(By Mary S. Coyner)

,`	 1
ARGENTINA

Commodity Planting season Harvesting season

Beverages: :.
Yerba mate (plants).. May-August	 .................. March-September.

' Cereals and grains:
Barley	 ................. June-August .........	 .. November -January. «-

{,"; Birdseed .. .......... September-December .	 ..	 .... December -January.
Corr.	 ..	 ...	 .... . do..	 ....	 ....	 ...	 .. ` March-June. ? `
Millet ..	 ..	 .. October-December ............ Do.
Oats	 ..	 ....	 .. June -August	 ...... November-January.

• Rice........ . ... ....... September-December..	 ..... March-June.
Ry e 	.	 .....	 ....	 ... June-August	 . ..........	 .... November -January.
Wheat	 ............... April-August	 ..	 .	 ......	 . Do. 1

Feedstuffs:
Alfalfa	 ................. March-April ................... January-April (seed).

r	 " Broomcorn	 ............. October= December 	 ... March -June (seed).
4 Sue i ngrass.	 ......... .... do .	 ...	 ..	 .....	 ........ Do.

Oth er sorghums .... .. do..............	 ....... March-June.

Fibers:
Cotton. September-November	 ....... February-July.
Hemp	 .. September-October	 ..... February - March.

u Jute ..	 .... September - November .......... April - June.

3b^ Fruits:
Apples	 ........ --- December-May.
Apricots November -January.
Cherries -- Do.

"r Grapes	 ... . ............ --- January-&lay..
Lemons	 ... --- All year; A p ril-Oc-

tober, Main crop. #=
+%,landarins	 .... --- April-October. a
Oranges	 ......... . ...... --- Do.

€ Peaches	 ...... --- - February.December F brua
Pears -- December- April. 

x Plums . -- December-February.
Qu nces	 .. . ............. --- Dv.
Raspberries	 .. --- January-March.
Stra.oberrics	 . . ........ --- September-December,

0-lseeds:
:;asio_ *beans	 ............ September - October ..	 ...	 .	 . February-&-lay.
Cc tto:.. eed .............. September -November .......... February-June.

^h

rs
-

L
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Table 2-8.	 Planting and Harvesting Seasons in Latin America (Continued)
(By Mary S. Coyner)

+ Commodity	 - Planting •season Harvesting season

Oilseeds- -Continued
` Flaxseed......

Peanuts
May-September ........

	
.	 ..

October- December
November-January.
March=May.

Ramie seed September -October	 .. December-April.
# Rape	 ................ May-August	 ............. November-January. E

Sunflower	 .............. October-January ...... March-June.
Tung nuts	 .............. --- March-May.

<.- Misce-llaneous crops. . ; r^^..
Hops September -November'.. 

..•	 y .•
March - April.	 ..

Sugarcane	 ................... June-October ....	 ... -- July -September."

Tobacco:
_,	 •	 ;.

Seedbeds	 ..	 ..	 ..... August-September................ ---
Transplanting 	 ...... October-November .............. February-May.

t Vegetables
Asparagus	 .....	 , . August-October	 ............. November-January.
Beans ,,	 dry	 ....... 'September - January.. .	 ..	 .. April-May. 1
Beans, string	 ... .September - December .....	 : ' December - May.
Beets	 ...	 .	 ............ All year ...	 .. . .......... All year. a

Cabbages....do............	 .	 ............ Do.r Cantaloups Augus t-October 	 ...	 . '
^ £	 ^ Cucumbers	

. •
Cucumb Jul-January	 ....	 ... . Decemer -ADecember-April.pril.
ggp..	

...
September -January April.January -

• Garbanzos	 ... August-September December-January.
:,Garlic	 ... February - May ...	 ... December - May, li
Lettuce	 .. All year ..	 ...,	 ..	 ...	 .	 . All year. 1'

t a Mandioca	 ...	 • . August-October 	 ................. March - August.
Onions	 :.	 ..	 ...... September -November ............ December-March:

i Peas	 .................... June -September ................. November-January.
.Peppers	 ....... ... do.	 ...:..... 	 ......... December - May.
Potatoesr

Early	 ................. June -August ........... October -November.
Semiearly	 .... July-September ......... 	 : , November-February.
S'emilate .	 ....	 . September - February ......... March - April. i
Late	 .............. January -February.	 .... May-August.

Radishes	 ............	 ..
Squash

All year	 ._.....................
September - December

Ail year.
December-April,...	 .............

$weetpotatoes	 .......
.•.

September -November ..... April -June.
F Tomatoes	 .....	 .. July-February	 ..... November-July.'

Turnips	 ..	 .... All year .	 ......	 .. All year.
Watermelons	 ........... August -October	 ..	 ..	 ... January -March.

k
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Table 2-9.	 Planting and Harvesting Seasons in Latin America
.	 ( (By Mary S. Coyner)

j
I

BRAZIL
Planting season _Harvesting season

w:	
1 Beverages..

Cacao:
Bahia:

lain crop .......... - September-January.
intermediate crop. ... -- Apr •1-August.

t:
'

Para:
Small crop - - December-March. #

F, Large crop	 ...... --- April-September. c
C Cofer:

Sao Paulo, Parana.. October	 ........	 ..	 .. May-September.

hliras Gerais. Rio de .... do ......................... a4pril-August. ',.
Janeiro.	 .. _

Esp riva Santo ... do	 .............. -March-August.
Tea;

a SSo Paulo:
Seed	 ....	 .....	 .. June-July	 .........	 ..	 .... ---
'Transplanting	 .......

b	 as Gerais
......	 .. June-August.

owed	 ....	 ...	 ... May. ---
- ransplanting	 .... November-December ........... All year.

k

r

2
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Table 2-9. Planting and Harvesting Seasons in Latin America (Continued)

(By Mary S. Coyner)

BRAZIL--Continued

Cornmodity	 Planting season	 Harvesting season

Cereals and grains:
$arizy:	 .

.Rio de Janeiro, Minas	 March-May ................... June-September.
Gerais, and Sao Paulo.	 F

Parana, Santa Catarina, May-July ........, 	 ......	 November-December. 	a
is Rio Grande do Sul.

•Gorr&:
Amazonas. Para, ,,Acre, November-December ..... 	 . May=June.;	 r

k Maranhao.
Piaui, Ceara, Rio G.	 February-March	 . `June -July:

do Norte, Paraiba,
Pernambuco,	

n

Alag9as, Sergipe,.
it Bahia,'

Minas Gerais	 ... October-November .........	 March -June.
Espirito Santo, Rio de	 September-December .:......... _March-April.

Jan eiro, Goiaz, &

Mato Grosso.
Sre Paulo	 ........... October . _	 ..	 April-June.
ParanS • &Santa Catari'	 September-December ..... 	 March-July.

Rio Grande do Sul ..... 	 .... do............	 April=May.
Oats:

Wnas Gerais ......... March-May .................... June-September.
SS'o Paulo ...	 ...	 .... do ........................	 November-January.

' Parana', Santa Catarina:
Forage ....	 ......	 May-July ..................... November-January._ 	 l
Grains ............. March-May ... .....	 _ ... September-October.

Rio Grande do Sul:
Forage ....	 March-July .	 .............	 July-December.
Grain ........ .... June-July.	 .............. November-December.

Rice
Para, Acre, Maranhao, November-December .. 	 .... April-May-

Amazonas. Piaui,
Ceara, Rio Grande
do Norte, & Paraiba.

Pernambuco, Alaibas,	 March-May	 ...	 August-October.
Sergipe, & Bahia. 0	 .

Espirito Santo,' Rio de	 September-December .......... February-May.
Janeiro, NliTias
Gerais.

Coils & Mato Grosso .	 .... do..	 ...	 ...	 Do.
Sao Paulo ..... • ... • . • September-November ...•...... March-May.
Parans, Santa Catarina. August-November .............. January-May.

E	 Rio Grande do Sul ..:... October-November 	 March-May.!	 Rye:
Rio de Janeiro, S.	 March-May ................... .august-October.

Paulo.
{	 .?..rang" .............. 	 June-July	 ..................	 November-December.

Sant-a Gataris:a, Rio	 May-June	 .... , .... • . •	 November-December.
Grande do Sul.

W h ,.t ..........	 ',;?arch-July	 • •	 November-January.

f
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Table 2-9. Planting and Harvesting Seasons in Latin America (Continued)
(By Mary S. Coyner)

VU AZU.:.--t.on[muea

Planting season Harvesting season

Fe_.,. 'ciEs:
,C. peas and soybeans:

C •rn ral states	 ..... October -November	 ....... March-April.
Soutaarn states ........ August-January' 	 ...	 ....,. December -April.

F;be-=:
Cotton:

f Para .....	 ....; ... January-April (annual) .... 
• ^

August-October.
i P:Iaranhao . 

•
January-August (annraland June -January..

I tree types).
Piaus	 ................ November-April (annual and June-December.

tree types).
Ceara	 ........ January, February, May, June August-December.

annual and tree types).
Rio Grande do Norte	 :. December-May (tree type).:.... _ July -November.
Para iba ..	 .. December -June (annual and tree July-January.[ types).
Alag •aas	 ..... January -September (annual and September-April.

Pernambuco ..........
tree types).

February -May (annual and tree August -January.
types.

Sergipe	 .............. March-May (annual and tree October-December.
type$).

Bahia	 ..' ............... April -June and October- November-December,
December (annual and tree March-May.

^I
types).

f Aniizonas	 . _ ..• ......... May, October -December November, June-
(annual). August.

=as Gerais	 ......... September-December (annual April-September-
and tree types).

So Paulo and Parana .. 	 ` September -November (annual.). March.-June_
Caias and Mato Grosso. September - December (annual April-August-

and tree types).
Rio de Janeiro ........ r October-December (annual). April, June•, July.

Fru ts;
Apples ( Rio Grande do --- December-March.

S

.	 B	 craw . (harvested all --- Starts in September. .
year). Heaviest months:

January-February.
,Grapes ( Rio Grande do -- January- N-larch.

Su'_).
Ora:_ge ,

Szv Paulo	 ---	 April-September.
F o da Janeiro ...... ....	 May-December.

Peac'hc5s ( Rio Grande do	 ---	 December-April.
^t.	 Sc;).

?c	 =t 5.

f
y	 ??._ <. ab^:co	 September-January.

a	 ---	 August - December.
._ .,moo	 September -Januaary..

. , .. , .......... _	 ---	 _Novezr =jer-February.

	

s	 ---	 Junuar;: - Decer. ber..

I1
I	

^

x

i
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Table 2-9. Planting and Harvesting Seasons in Latin America (Continued)
(By Mary S. Coyner)

z
Commodity Planting season Harvesting season

' Fruits - - Continued
Pineap ples - -Continued

Pa r4 . --- July -October.
Maranhao	 ....	 .. -- August-October..
Cear4.. 	.. --- September - December.
Rio de Janeiro ........

ti
--- October-January. 4Sao Paulo . . ........... --- December -April.

F Parana	 ............... --- December -March.

Oilseeds: r{ Castor - beans: _
Ceaia .......... 	 .. --- July-September. -
Slo Paulo	 ............ --- February-June. _.

f N.	 Bahia	 ............. --- July -September.

•

S.	 Bahia..	 ...... --- March-May.	

,
-•µ .	 .: •	 . •	 .	 • . • •Flaxseed	 ..' • • • . ... . . •	 .	 •	 . . ...June -July	 .. November-December.

• Peanuts (Sao Paulo):

`
Firstcrop	 ............
Second crop	 ....

October -November	 ..... . ......
February - March......	 ....

January -February.
May-June.

# Miscellaneous crops
Py rethrum	 .....	 ...... September ................	 .. November-February.

I 4	 } Sugarcane:
It X-Or th ea s t:

August:December_4 Lowlands ..............
>.	 Uplands	 .. •	 .

July, November-January..
yMa -June	 ...	 ..

October
Do.
Do.• Southern	 ...	 .• September - .............^

=510 Paulo	 .............. January -March ..,.:........... June.-October.

Tobacco:

Seeding	 : + • • • .. • . • • March-May	
.. . •Transplanting April-July ....... ..	 .... August-January. 1

1Minas Gerais:
Seeding	 ............... January, -March	 .	 ... ---

.Transptanting	 .. _February -May .	 .	 ....	 ..•. June -October.
Saso Paulo:

Seeding	 ......... August - November ..	 ..... .-_
Transplanting ......... September -January ............ January-June.

Sisnta Catarina: 9

Seeding	 ...	 , ..	 ... July-September ................ ---
Transplanting ......... August- No•ember	 ............. December -April.

Rio Grande do Sul:
Seeding	 ...	 ....	 ... August-September .. 	 ...	 ..
T ransplanting .......... September-November .... _ ...... January-April.

t _3rans (first crop):
Amazonas, Para, Acre, November - December ... ;..... ^[ay-June.

t

j
and Maranhao.
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Table 2-9. Planting and Harvesting Seasons in Latin America (Continued)
(By Mary S. Coyner)

BRAZIL' --Continued

Carnmod ; ty	 Planting season	 Harvesting season

Vegetables--Continued
. Beans(first crop)--Continued	

.............. June-July.Piaui, Ckgard, Rio	 February-March
Grande do Norte.
Paraiba, Pernambuco.
AIag0^a3_Si!rgipe, and
Bahia.

Espirito Santo, Rio de	 October-December •............ . March-July.
Janeiro, Minas
Gerais, Mato Grosso. ..... do............ 1 ..........
Goiis, andS.ToPaulo.'

Parand. Santa Catarina. September-December ........... March -July.
Rio Grande do Sul	 .... do ........................ April-May.,

Mandioca:1
I Nor tth Brazil (normally) January-May....... 	 .	 July-November.
South Brazil (normally). October-December.. 	 March-Octdber..

Potatoes:
Cear;(, , Paraiba, Ala=	 February-March ............... June-July.

g6as and Sergipe.
Bahia .................	 March.,. ........................	 July.
Esni'rito Santo, Rio de	 February-March ..............	 Do.

janeiro.
Minas Gerais. Goids,

and Mato Grosso:
Dry season crop..... February-May ................. May-August.

IV eL season crop ..... October-December ............. January-April.
sic;'Paulo:

Dzy season crop ..... February-March .............. May-July.
Wet season crop. .... August-September ............. November-January.
AUaSarocabana zone • . April-May ................... July-September.
Err-gated crop.	 .. April-Juni .................... September .October.

Pp rand, Santa Catarina, August-October, January-	 Novernbe r -January,
and Rio Grande do Sul.	 February.	 Mav-June.on;	

2 ............. ....	 April-June .......	 ... Se tember -February.
F41 -8 months after
planting).

Ca--:! ;-Ilower 2 ............	 February-June	 .............. June-December.
'CabbAge2 ................ 	 March-July ...................	 Do.

2 .......... March-August ....... * ........ June-November.
Pe:!s . .................. 	 April-August ................. . October-November-
T omatoes 2 ..............	 June-October ....... ......... 	 November-IN-larch.
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Brazil, being wholly within the tropics and sub-tropics, shows a crop calendar more related to climatic zones than

to seasons. Planting and harvesting such crops as corn and cotton, as stb-wn in Table 2-9, are mostly a function of

the elevation and precipitation distribution. Nonetheless, the resulting impact on observation requirements is that

monitoring of the crops in question must be carried out'essentially throughout the year.

2. 5. 1 . 3 Peoples Republic of China Planting and Harvesting Dates

I

figure depicts the periods of the year in which rice is being harvested in many areas of the world. From the chart

it is obvious that rice harvest is occurring somewhere in the world throughout the entire year. To fully summarize the

observational timing requirements for the global crop survey mission, a similar depiction for planting and

harvesting of all the selected crops will have to be developed. 	 I }

GLOBAL RICE HARVEST PERIODS	 i

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR

a	 i

EUROPE

Y
s"	 NORTH &

CENTRAL
AMERICA

SOUTH
AMERICA

ASIA*

AFRICA

OCEANIA C

Mainland China encompasses a very large area covering numerous climatic and agricultural zones. Again, it

becomes apparent that during any particular time of the year some crop is being either planted or harvested. A

crop calendar of Mainland China, based on a publication by the Chinese Academy of Agricultural Sciences published

in Peking in 1960, is shown in Appendix O. The calendar was prepared by the Foreign Agriculture Service as

AGR-92, dated March 15, 1967. For each of the agricultural regions identified in the map, the succeeding pages

describe the activities as a function of time of year. The tabulation proceeds from February to February in blocks

of time related to climate or agricultural events.

2. 5. 1. 4 Global Rice Harvesting Periods

A convenient format for summarizing global crop calendar data for specified crops is shown in Figure 2-8. This

JUL)

NO DATA FOR MAINLAND CHINA	 {
'

Figure 2-8. Global Rice Harvest Periods
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2. 5. 1. 5 Area Coverage Requirements

A good first approximation to the areal coverage requirements for a world crop survey is a delineation by crop of

the countries accounting for a major fraction of the world production of that crop. Such data was made available

to the study team by the Reports and Statistics Division of the Foreign Agricultural Service.

In the first cut analysis shown in Figures 2-9 through 2-16, coverage maps were simply drawn for the major

producing countries for each crop. Actually, from the point of view of determining the potential coverage from

geostationary satellites or the number of orbit revolutions during which a low-altitude satellite would have to make

observations, the level of detail shown in these maps is sufficient, considering that the total coverage requirement

would be an integration of the specific areas for all crops.

2. 5.2 COVERAGE CYCLE

As was noted in Section 2. 3, agricultural statistical products, depending on the specific commodity Involved are

generally developed and issued on a monthly basis, supplemented by seasonal and annual summary reports. New

information is not necessarily available on all crops for all countries every month. However, what Information is

available, based on the phase and period of the crop cycles as well as the efficiency of the data collection process,

for such factors as planting intentions, acreage planted, production outlooks, crop yields, progress of the harvest,

and final production estimates, is issued monthly. This long established practice Is therefore defined to be the

update cycle requirement for world crop progress and production information.

r ewn i
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Figure 2-9. Major Wheat Producing Countries
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Figure 2-10. Major Barley Producing Countries
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Figure 2-11. Major Corn Producing Countries
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Figure 2-12. Major Sorghum Producing Countries
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•	 Figure 2-13. Major Oats Producing Countries
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Figure 2-14. Major Rice Producing Countries
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Figure 2-15. Major Soybean Producing Countries;
Includes 99% of Total World Production
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Figure 2-16. Major Cotton Producing Countries;
Includes 75% of Total World Production

The update cycle represents the outside limit on the coverage cycle; that is, the frequency with which data must be

obtained in order to produce the required monthly reports. If all the desired information could be assuredly obtained

in a single observation, then the coverage cycle would also be once per month. However, there are several factors

that influence the coverage cycle, as shown schematically in Figure 2-17. The term 'Bureaucratic rhythms' refers

to the required monthly reporting frequency or update cycle, as well as the seasonal and annual summaries also

produced.

The 'phenological rhythms" (temporal cycle of resource to be measured) refer to the growth and development

characteristics of plants as a function of time that are useful in the identification of individual crops, their vigor

and the nature of various stresses to which they may be subjected. It is through the observation of the rate and

nature of these biological changes that it appears to be possible to provide useful crop surveys through remote

sensing techniques. The use of temporal data generally provides a significant increase in the ability to accurately

classify crops. Similar phenomena would also permit the recognition of the onset and progress of crop harvests.

The specific phenological factors that are observed for the determination of agricultural information do in many

cases depend on the manner in which the observations are being made. Consider the differences in observations

made by a man standing in a field visually noting for example, plant characteristics or insect damage, or by a

satellite-borne sensor attempting to determine the same information by measurement of changing spectral character-

istics. In either case, some set oi measurements on the time rate of change of the characteristics of the plants and

fields is a vital determinant of the various types of crop information needed. For example, Figure 2-18 shows how

C
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COVERAGE CYCLE — RHYTHM METHOD

S— •	 CLOUDS

PHENOMENOLOGICAL	 BUREAUCRATIC	 KEPLERIAN
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'	 2

111_

JUGGLING- ACT REQUIRED
1

`	 Figure 2-17.. Schematic Representation of the Factors Affecting the Coverage Cycle for 	 l iri	 Global Crop Data
HYPOTHETICAL TRENDS OF GREEN LEAF AREA INDEX FOR WHEAT

ti	 a	 CROPS WITH HIGH AND LOW YIELDS. LEAF AREA INDEX MAY BE
DETERMINED FROM SPECTRAL RADIANCE MEASUREMENTS THROUGH
THE USE OF ANALYTICAL MODELS OR FIELD CALIBRATION DATA
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Figure 2-18. Hypothetical Trends of Green Leaf Area Index for Wheat Crops with High and
Low Yields:
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theoretically the green leaf area index for wheat might vary as a function of the productivity of two different wheat

fields. Measurement of the slopes of these curves through a series of measurements a week apart could be used

to estimate the expected yield of these fields. It is clear that in order to "catch" this phenological rhythm by

temporal measurements a mi aimum of two observations will have to be made during each update cycle. For certain
crops or crop stress factors more frequent observations could be necessary.

It can be seen from the crop calendars shown in Section 2.5. 1 and the monthly update cycle requirement that

coverage is required of all of ;he earth's agricultural regions, then the most logical observational platforms are

satellites. In this case, two ether factors influence the observational coverage cycle: the motion of a satellite in

its orbit, the Keplerian rhythms, and the earth's cloud cover.

The orbital period of a satellite is related to its mean distance from the center of the earth. Furthermore, the

width of the ground swath beneath the satellite that can be viewed with minimum degradation in resolution due to the

curvature of the earth increases with increased altitude, although larger and larger optics are required Nvith

increasing altitude to maintain the desired resolution. Thus, there is a series of trade-offs that must be made
between the width of the coverage swath used, spacecraft orbital altitude, size of the optics required for the sensors,

the resulting size and weight of the sensors, and the frequency with which the same ground areas can be viewed from

any given spacecraft. Figure 2-19 illustrates one of many trade off curves needed, showing the relationship between



swath width and coverage repetition period for satellites at 550 km or 1000 km. The point to be made here is that

for specific values of coverage repetition frequency, there are very definite orbital mechanics constraints that must
^_ {	 be met and in turn related to the size and weight of the instrumentation that can be accommodated by any given orbit

" !t	 s
delivery system.

f 1

i

Superimposed over all the other constraints for obtaining the desired coverage frequency is the problem of the

earth's cloud cover. From the point of view of quoting the probability of seeing some point on the earth's surface

during any season of the year, conventional cloud cover climatological data that have been collected for decades are

somewhat misleading. First of all, as satellite imagery has shown, the earth's cloud cover is usually quite dis-

continuous; samples of sky cover as seen by an observer on the ground cannot be readily interpolated to areas between

ground observation points. Furthermore, reports of certain fractions of the sky covered by clouds, usually quoted
in octas, tell nothing of the spatial distribution of the clouds. For example, a sky cover of 3 octas could mean a few

clouds are scattered over the entire field of view of the observer, or a solid bank of clouds is covering one "corner"

of the sky.

Recently, development of a global cloud cover atlas l has been initiated jointly by NOAA and the USAF Air Weather

Service based on four years of weather satellite data. Full global data on average monthly, seasonal, semi-annual

and annual cloud cover have been compiled for each approximately 40 x 40 Km segment of the earth's surface. The

major shortcomings of these initial compilations is the relatively short period of time so far compiled and the fact

that the data are all for a local sun time of 1400-1600 hours. In areas of important diurnal cloud cover phenomena,

e. g. , equatorial Brazil or Southern California, this could place a noticeable bias in the data. Figures 2-20 through
2-22 show monthly mean cloud cover values for various geographical areas as abstracted from the referenced

satellite cloud atlas. On several of the graphs, the ERTS-1 cloud cover "experience" is indicated. The values

indicated for ERTS-1 represent the mean cloud cover encountered during that spacecraft's first 20 passes over the

indicated geographical area. This is equivalent to its first year of operation. In comparing the ERTS value with the

curves, it must be kept in mind that the ERTS data represents a very small sample during only one year and a single

(morning) local sun time.

t

t

a

It follows from examination of the cloud cover data, that if semi-monthly data is required for all major agricultural

regions of the world throughout the year, then full global observation coverage on a weekly basis is essential and

semiweekly coverage would be desirable. Short of this, there is a good probability in some areas of the world,

e. g. , central Florida (Figure 2-22) or western Brazil (Figure 2-21) that the necessary number of observations will

not be obtained

2.5.3 RESOLUTION

Two primary relationships are required to determine the system resolution required for the world crop survey

mission:'

1. The distribution of field sizes over the globe, and 	 a

2. The maximum acceptable value of IFOV size as a function of field size.

lGlobal Atlas of Relative Cloud Cover, 1967-70. NOAA Dept. of Commerce and USAF Air Weather Service,
tS7e eh:r. rd-^n - it n	 12--+ 1UO1
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Figure 2-20. Mean Monthly Cloud Cover in Octas for Selected Geographical Areas
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Figure 2-21. Mean Monthly Cloud Cover in octas for Selected Geographical Areas
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Figure 2-22. Mean Monthly Cloud Cover in Octas for Selected Geographical Areas 	
^f

With regard to the field size question, the study team encountered substantial difficulty in producing a definitive
k

'	 answer. Other treatments of the world crop survey mission have considered sizes of holdings, not fields; while

holdings data is much more readily available and thus easier to evaluate, holdings size distributions do not address

the proper system question and can lead to improper conclusions.

In addressing the field size question, the TERSSE team first made an extensive literature search at the National

Agricultural Library in Beltsville, Maryland. Documents produced by the UN Food and Agriculture Organization 	 +
were also consulted. 1, 2

Since such data was felt to be critical to the question of sensor resolution, a more basic approach was then adopted -

that of image analysis. ERTS-1 imagery was first examined because of the availability of coverage of most of the

^^	 f	 globe. Visual inspection of ERTS frames from the major crop growing regions of the world resulted in the con -

clusion that, with some exceptims in the western U. S. , field boundaries were too indistinct in the imagery to permit

accurate mensuration for field size distribution. S190A imagery was also visually inspected with much of the same

result.

lUnited Nations, Food and Agricultural Organization, Report on the 1960 World Census of Agriculture, Volume 5,
1	 Rome, 1971
I

2United Nations, Food and Agricultural Organization, Program for the 1970 World Census of Agriculture, Rome,
1965.
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IImagery from the Earth Terrain Camera, S190B, was then viewed and found to be of sufficient resolution to permit

the photointerpretative evaluation sought - that of clearly discerning individual fields and measuring their sizes. A

sampling of the imagery was made, subject to the constraints of available coverage (Table 2-10), which covered

areas producing one or more of the eight crops selected for the study. In each S190B frame analyzed, one or two

segments of intensive agriculture land approximately 13 km (7 nm) by 24 km (13 nm) were selected. For each

segment the fields contained in it were measured under 8x magnification, tabulated, and plotted as Figures 2-23

and 2-24. The smallest field measurable from the imagery was estimated to be 6. 8 hectares (17 acres); thus the
data are plotted as cumulative percentage of total field area contained in fields of size greater than 6. 8 hectares and

larger numbers. Table 2-11 shows the S190B coverage and frame locations used.

Field size and IFOV are related in two ways:

1. The IFOV size affects field area measurement accuracy; and

2. The IFOV size affects crop classification or identification accuracy.

A brief discussion of these two factors follows wherein it will be shown, for the mission under consideration, that the

primary concern is classification accuracy, and that field area measurement is of only secondary concern where

IFOV size is involved.

Table 2-10. Availability of S190B Imagery of Important Crop Areas Outside of the U.S.

Country S190B Imagery

U.S.S.R. None
CHINA None
CANADA Extreme South only - 4 Passes
ENGLAND None
FRANCE 3 Passes
NIGERIA Solar Intercep" Pass only - not calibrated
POLAND None
INDIA None
PAKISTAN None
JAPAN 7 Frames from 1 Pass - all 50% to 100%

Cloud Cover
INDONESIA 1 Pass over Borneo - 80% + Cloud Cover

No Fields Visible
BRAZIL Several Passes - 1 Useable
MEXICO Several Passes - 1 Useable

r	 ...i

'as

s
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Figure 2-23. Field Size Distributions as Measured on Sample Areas in S190B Imagery for
Selected Areas of the World
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Table 2-11. Location of "Field Size" Images

Place
Location*

Longitude Latitude

Brazil 23:31. 7S 52:43.2W
Mexico 20:44. 3N 100:2. 9W
France 43:34N 2:47. 5E
Canada - S. Manitoba 49:12. 2N 99:13. 6W
Canada - Ontario 44.2N 77. 7W approximate
Nebraska - Kansas 40:4. IN 101:30.6W
Montana 47:41. 3N 104:8. 1W
Argentina 32:31.95 62:40. 8W

*Coordinates of image center

Consider first the measurement of crop area. The error associated with measuring individual fields is shown in

Figure 2-25 with a diagram and the appropriate equations. The measurement error is seen to be proportional to the

square root of the area. This can be conceptually visualized by realizing that the error is introduced only by the

treatment of the border pixel and that the number of border pixels is directly related to the perimeter of the field

(perimeter equals 4 %/A for square fields).

When individual fields are aggregated to form a total area measurement over a larger area (e. g. counties, states,
countries) the total measurement error is as developed in Figure 2-26. The total acreage error is seen to be a

function of the total acreage measured (and only indirectly a function of field size). When the measurement error

of an individual field is independent from that of other fields then the combined error is formed as the squareroot

of the sum of the squares of the individual errors (the variances add). There is no greater expected aggregate error

in measuring, say, four 10 hectare fields than in a single 40 hectare field! This conclusion is extremely important
for the mission in question, as the total crop area of even the smaller major producer countries is sufficient to

cause aggregated errors to become small, even if individual field errors are quite large.

Figure 2-27 illustrates the area error for the three earlier equations as a function of pixels/area. (Note that area 	 )

may be either a single field or a total of many fields). It may be seen that, although the error for an 8 hectare field 	 k
-1

t	 with an IFOV of 80m is quite high, the area measurement for a small county made up of such fields would be less

P	 than 17o, given that the fields were identified in the first place.

Which factor brings us to the second type of relationship between field size and IFOV: the ability to classify or

identify the field as containing a given crop. Work done to date indicates that consensus on the number of pixels 	 a

required to accurately classify a field is not yet possible. ' And the final answer will be technique and crop dependent.

However, inferences can be made from ERTS-1 results that 30-50 pixels per field form a lower limit and that upwards

of 100 are desirable.

The ultimate limitation to world crop survey posed by resolution is thus not one of area error but of a stratification

from the sample of fields smaller than the lower limit of classification. Such a stratification ma be able to be

coped with in several ways (e. g. , by adjusting the final data for small field factors using regression techniques)

but it is clear that, all other things being equal, accurate classification to the vicinity of 8 hectares is desirable.

i
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Figure 2-27. Area Measurement Error

The study team has thus concluded that a 30-40m IFOV will ultimately be required for world crop surveys but that the

current 80m IFOV is definitely useful to the extent that its stratification of smaller fields from the sample can be 	 3
i

corrected by other means.

2. 5. 4 SPECTRAL COVERAGE AND RADIOMETRY

A substantial sensor requirements study was conducted by ERIM, in parallel with the work reported herein, under

contract NAS 9-13386, Change Order 3. The ERIM study treated agriculture mission sensor requirements in

significant depth; two of th,, findings of that effort will be reported here in the context of overall observation system

requirements:

a) The spectral bands needed for world crop survey;

b) The signal-to-noise performance needed.

'	 Figures 2-28 and 2-29 illustrate the spectral coverage and radiometric performance requirements for an advanced
technology sensor optimized for agriculture. These values were selected following a review of previous theoretical

and empirical results and were also influenced by specific classification experiments run by ERIM using multi.-band

aircraft scanner data and various classification algorithms.- Specific data regarding these recommendations are

contained in the Final. Report (to be published) for Contract NAS 9-13386, Change 3.

An additional factor in radiometry which will be of prime importance in the world crop survey mission is that of

radiometric correction. Both correction for atmospheric effects and for relative irradiance will be necessary to

j

r,
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Figure 2-28. Spectral Coverage Requirements
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BAND (pin) T1/p1 T2/p2 NEAT/NEAP MEASURED PARAMETER

0.55-0.60 0.05 0 . 20 0.005 Chlorophyll transmittance, absorption by other pigments
0.63-0 . 69 -0.02 0.15 0.005 Chylorophyll -A absorbance
0.69-0 . 75 0.08 0.45 0.005 Slope between chlorophyll-A abs. and cell structure
0.75-0 . 95 0.15 0.60 0.005 NIR high reflectance (leaf cell structure)
1.55-1 . 75 0.20 0.45 0 . 005 Leaf moisture

2.05-2.35 0.15 0.30 0 .005 Leaf moisture
10.4-12 . 5 2700K 3130K 1'K Temperature



achieve a low-cost system. Cost enters the picture because of the global and temporal nature of the problem: the

processing of the data involves training for classification. Training is a time-consuming, and hence expensive,

segment of extractive processing. Indeed, with the special purpose bulk classifiers which are now state of the art,

training has become the major obstacle to rapid extractive processing if it must be performed often.

Signature extension, or the ability to extend the use of a given training set over either a wide geographic or temporal

range, is the answer to the training bottleneck. Signature extension for a period of one year has been shown to be

possible (for western U. S. cotton, using ERTS CCT data and the GE Image 100), but only under nearly identical

atmospheric conditions. Likewise, signature extension over a several hundred mile geographic extent has been

carried out several times by ERTS investigators, but only when scene radiance was either relatively constant or was

corrected.

In aworld crop survey mission, signature extension over many hundreds of miles, for different lighting conditions,

and for different atmospheric conditions will, we feel, be a mandatory system capability. To achieve such

performance, atmospheric and radiometric corrections will need to be applied to the data. To obtain the correction
factors, external data must be introduced. For purposes of atmospheric correction, the water vapor content

of the atmosphere is the single largest factor. Not only does water, in the form of haze, reduce overall scene

contrast, the radiance effects as a function of spectral interval can be obtained from some knowledge of the water

content of the intervening atmosphere. It is therefore recommended that sensing in the 6.3 µm band be incorporated

into the world crop survey system (either as an .integral part of the basic sensor or as an ancillary device). For

purposes of radiometric intensity correction, an accurate measurement of scene radiance by spectral interval is

required. Such an instrument now exists in the 5191 filter wheel spectrometer; this instrument could be r codified

to produce spectral measurements every, say, 10 km along the spacecraft track which would be used to generate

radiometric correction functions for signature extension.

2. 5. 5 ANCILLARY DATA

In considering the probable remote sensing technology to be available to the TERSSE, the conclusion has to be

drawn that certain data germane to the problem of crop yield and production estimation, will have to be obtained

from ancillary sources. Information such as:

Use of fertilizers and other agrichemicals

•! Weather and climate factors
f	 '

• Some aspects of plant disease and insect stress,

• Storage of crops

are basic to the answers ultimately desired from a world crop survey system. Certain of these data are obtained

e

t 

i

y

(

a

I

from existing sources, such as NWS, NOAA, FAO, and FAS. Others may never be reliably available on a world-wide

basis because of unsophisticated and/or uncooperative nations.

.r;

Il	
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2. 5. 5. 1 Fertilizer and Agrichemicals

The productivity of several of the major grain crops, such as corn and rice, is critically dependent of the type

and quantity of fertilizer used. It has been widely speculated that the potential world production of grains is 1974

will be seriously hampered by the shortage of nitrogen fertilizer that has occurred this year.

The available supply of fertilizer very directly and immediately impacts planned crop acreage. In the early Spring,

Reuters News Agency reported that India was looking for a large grain crop this year; but, they were short 1, 000, 000

tons of fertilizer. Major cutbacks in planned crop acreages were therefore being considered.

The use of other soil conditioning chemicals, such as lime, can also be an important factor in estimating the

potential productivity of field crops. The data needed, then, for -crop yield forecasting would be the quantity and

type of fertilizer and soil treatment chemicals used during the cultivation and planting periods for each crop.

d

1

r

i	 -
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2. 5, 5.2 Weather and Climate

Different field crops are affected in different ways by various weather and climate parameters during various phases

of their growth cycle. For example, corn and wheat are differently affected by the rainfall amounts during their

growth period. Of course, neither will grow without water. However, wheat can use just so much rainfall; after

that point is reached, more rain will cause it to grow no more or better. In fact, a lack of rainfall is desirable

during the ripening phase of wheat for proper maturing of the grain. Corn, on the other hand, will only grow more

with more rainfall short of flooding. Temperatures also affect corn differently from wheat. A prolonged heat

spell (>90° F) can be disastrous to wheat after it has gone to head Corn is much more tolerant of temperature

extremes.

In order to ac ,aunt for longer term "climatic" type factors that affect crops, such as average temperatures, average

rainfall, crop moisture indices, etc. , as well as short term weather effects such as hail, frost, flooding, etc. , it

would be desirable for the TERSSE to have global weather data available on a routine basis.

2. 5. 5. 3 Plant Disease and Insect Stress
t

Although it maybe possible with remote sensing to detect the fact that a certain field crop is under some sort of 	
!	

a
stress due to insects or plant disease, it may not be possible in the near future to reliably deduce the specific 	 I

stress agent. To properly and fully assess the impact on crop yield and production, it is essential that the specific
i

problem be identified so that some estimation can be made of the likely rate and extent of crop damage and of the

likelihood that farmers could possibly implement some control measures such that the ultimate impact on production,

would be minimal.

i	 2. 5, 5.4 Storage of Crops
i

In estimating final world crop production figures, a currently used piece of information that will likely continue to

be needed is the quantity of crops in storage. This can be a very sizable fraction of the output of a given crop. It

has been estimatedl that by the end of the 1974 wheat harvest in the United States, 90% of the wheat produced will be

in storage. To fully estimate the final production figures for the major crops of each country, estimates will have

to be found for the quantities of those crops that are placed in storage.

1U. S. News & World Report, June 17, 1974, p. 66.
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2. 6 WORLD CROP SURVEY INFORMATION FLOW

The flow of information to produce world crop survey output products as seen for the TERSSE is schematically

illustrated in Figure 2-30. The activity indicated in this figure occurring within the U. S. Department of Agriculture

is exactly as occurs today. This is consistent with the conclusion reached in this study that the world crop survey

output products need not change in their outward appearance. It is accuracy and timeliness of the information they

contain that must change. To the users, the outward appearance of the publications and statistical summaries they
receive from USDA would not be different; however, their utility should be greatly enh&aced.

f
Remotely sensed radiometric and imagery data from TERSSE aircraft and satellites, as well as in-situ measure-

.ments collected by satellites from automatic data collection platforms will be fed into a central processor wherein

appropriate geometric and radiometric corrections will be made. Currently available algorithms will produce
tabulations of acres cultivated and harvested as a function of crop type, as well as various parameters, such as

plant vigor and biomass, relevant to crop yield. The acreage data, in the form of thematic maps and computer

compatible products, and the crop yield data in the form of computer compatible products will be fed to those

agencies of the USDA currently responsible for producing the user products. It is within the USDA that these new

input data sources will be combined with all currently available conventional information sources and ancillary data

to produce the standard informational products available to the agricultural community..

DATA FLOW 4	 ,
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;(( Figure 2-30.	 Information Flow-World Crop Survey
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SECTION 3

LAND RESOURCE MANAGEMENT CASE STUDY

3.1 INTRODUCTION AND PROBLEM DEFINITION

3.1.1 INTRODUCTION

The objective of this portion of Task 3A is to derive a definition of the TERSSE performance requirements relevant 	 f
to the management of land resources. BeR;` ,re these requirements can be defined and discussed, however, it is neces-
sary to have a clear understanding of the problems of land-use management and the types of information which are

likely to be required by them.

The disappearance of the American frontier has at long last been followed by the disappearance of the American

"frontier mentality." The realization has come that land cannot just be sold, bought, exploited, and discarded; it is

not a limitless resource. There is no longer anywhere to move on. Our land, like all our other natural resources,

must now be carefully conserved.

In the last several decades, motivated by tax and revenue inequities, urban areas rapidly spread beyond their existing

boundaries into prime agricultural lands and rather carelessly, onto flood plain areas. Urbanization took place in

areas that were geophysically unsuitable, such as those susceptible to geological instabilities, with inadequate water

supplies, or with pollution-prone air sheds. Rapidly growing, urban areas represented an economic attraction to the

rural population, which resulted. in further abandonment of extensive areas of farmlands and extensive areas pre-

viously strip mined. In time, these areas were severely damaged by uncontrolled erosion.

Until recently, the only tool that has been available for the control of land use has been the zoning ordinance. The

enactment of zoning ordinances has almost solely been the responsibility of local governments, such as counties,

cities, townships, or boroughs. History has shown that these regulations have by and large, been used either to pro-

tect private investments, or for political or economic expediency rather than for the implementation of an urban

growth plan or the achievement of some set of community goals. Adding to this situation has been the confusion

arising out of the extraordinary fragmentation of this zoning responsibility. In the United States, there are over

600,000 entities with influence overland use decisions.

One fact stands clear today. Our population is increasing, and the need for land continues to rise. Comprehensive

la,s& use planning, considering both natural and human factors, has now become essential. Land is obviously needed

for subdivisions, houses, industries, roads, highways, airports, shopping centers, and so forth. However, it is the

reckless conversion of land to these uses in deference to the retention of land for open space, recreation, agriculture,

timber, minerals, wildlife, wetlands, and pure esthetics that must be managed,_ For the most part, these conversions

of land use are irreversible processes. When wet lands are drained, or valleys flooded, or farmlands subdivided and

paved, it is unlikely they will ever be , restored. Yet, there can be no question that the expanding population demands

the creation of new facilities. In land use management, emphasis must be placed on the control of reckless or ill-
a

considered conversions of land use.

3-1
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Another very important land use problem is that of secondary developments surrounding major projects such as

4	 ;	 airports, highways, etc. When the decision has been made to build a new airport, it does not necessarily follow that
t

a wide area surrounding the airport site must be developed. Major highways, which are an economic necessity

'	 between major urban centers, have in the past become corridors of uncontrolled and frequently detrimental develop-

I

	

	 ment. All such development is not necessarily bad; however, similarly, all such development need not proceed with-

out question.

There are other special problems and considerations looming large in future land use management. Just as states

and localities must protect areas of critical environmental value and the areas surrounding public facilities against

Y careless development, so must certain necessary regional developments not be excluded by local governments. For

example, low and moderate income housing or such facilities as water and sewage treatment plants are agreed upon

necessities for which locally acceptable locations are frequently difficult to find.

The location of strip mining sites will become increasingly more important with time, particularly if more and more

coal and oil-bearing shale must be mined to meet the nation's energy requirements. Even today, half of all coal and

almost all non-fuel mining is accomplished with surface mining techniques. So far, 600,000 hectares (1.5 million

acres) of land have been affected by the strip mining of coal and as many as 1.8 million hectares (4.5 million acres)

of similar coal deposits still exist. Strip mining activities will become more closely regulated with great emphasis

placed on reclamation of the land being guaranteed upon completion of the mining operation before any permission

or lease is granted in the first place.

Very careful land use planning must include consideration of geological hazards. In determining the suitability of a

designated site for a specified application, the location and potential movement along fault lines, potential volcanic

activity, suseeptability to land slides or land slumping will be given new consideration. Great improvements are

being made even today in the knowledge of the existence and location of these earth hazards. These geological data

must be more fully available to the land use manager than ever before.

On a National scale, in addition to the obvious need for continuing preservation of National Parks, National Monu-

ments, National Recreation Areas, National Seashores, and Historic Sites, a very unique problem will be the neces-

sary improvement in accessibility to parks and public recreation areas. In the last ten years, about 400,000 hectares

(1,000,000 acres) of land each year have been at least in part, placed into recreational use. Yet, in the United States

today, 70% of the people live in urban areas on 1.5% of the land, but only 1/4 of the nation's recreation facilities and

only 3% of public recreation land are reasonably accessible to urban dwellers. This is completely inconsistent with

the purposes for preserving these land resources.s

Current legislation pending before the Congress sets the tone for the organizational concepts and levels of respon-

sibility for management of land resources in the latter 1 70's and early 1 80 1 s. For this study, it must be assumed

that by the Shuttle Era, every State will have established a Land Use Planning .Agency. These State agencies will

have the primary authority and responsibility for development and administration of State land use programs and

for coordination of single purpose planning for material and human resources. However, again the assumption is

that consistent with current thinking, basic zoning decisions will still reside with local governments except for the

management of special areas within the State which are of more than local concern. Each State will provide and
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,.	 continuiously update overall State Land Use Plans as guidance or framework within which local governments will
work. A systematic planning process will be operative, that involves all the sub-State units in the planning, coordina-
tion, and development of land use plans; the States, however, will retain ultimate control over the use of their land

resources. Land use decisions will have to be brought to the point where they are based on fully adequate informa-

tion and an understanding of the impacts of these decisions on the physical, social, and economic environments of

the people involved.

One example of the interaction between the States and their internal local governments might be in the management
of urban growth. Urbanization has been absorbing land in the U.S. at the rate of 292,000 hectares (730,000 acres)

	 1

per year during the 1960's. This would have several objectives. It would prevent the spread of suburbia into areas

where the required development of supporting facilities would threaten or damage the environment. It would also	 C

	 M
simply prevent unnecessary loss of open land. Most importantly, the containment of urban growth would serve to

retain a strong tax base within the urban areas so that the necessary funds would be available on a local basis to
preserve and conserve our cities. Within the State-set boundaries or urban growth guidelines, it will be the respon-

sibility of the local governments to plan and implement_ specific local development programs.

The States might retain the responsibility for selecting site locations for all major airports, highways, parks, etc.

and will at least set the guidelines if not retain the total authority, for the development of lands around those facilities.

The management of secondary developments surrounding large public facilities will be a major problem in land re-
	 w'

source management, because of the potentially high economic value of such development.

r; It can also be assumed that the role of the Federal Government in land resource management in the late 1 70's and

early 1 80's will mainly be that of a catalyst, causing the planning and management function to happen without being

directly involved. The Federal Government will provide the incentives to the States the best incentive being the

necessary funds. Of course, the Federal Government will also have the prime responsibility for the management of

Federal lands, although it will be absolutely essential for the States to be involved in the coordination and planning

for the management of those lands within their borders. 	 j
t

3.1.2 PROBLEM DEFINITION

The task of problem definition is a difficult one where the subject of resources management is involved. To begin

with, the boundaries of the problem are nebulous. Because of the numerous physical, economic, social, and in-

stitutional interrelationships which are involved in all cases, it is extremely difficult to delineate the boundaries 	 47

between land resources management and other types of resource management, such as water, agriculture, forestry,
etc. Yet, at least for the purposes of this study, some arbitrary if not defineable boundaries must be drawn.

F
Related to the boundary question is the practical matter of determining which user organizations need to be included

in the analysis of this problem. Some organizations such as urban and regional planning agencies are clearly involved

with the management of land resources; however, there are many other types of organizations whose primary re-

sponsibilities lie in other resource management areas, but which are also vitally concerned with land resources and

their management. Clearly, for reasons of practicality, not all of these other organizations can be included within

the framework of the problem; some selection criterion must be imposed, or very quickly it is found that all the r

->,	 other major resource management problems have been involved.
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On another level, the definition of this problem involves the delineation of the fundamental concept and nature of land

s
	 resources and the meaning of land use. It was felt by the study team that this was a useful effort in that much of the

i	 confusion encountered on the subject of land resources management during the course of this study seemed to stem

from an inadequate understanding of these concepts . The study team also focused attention upon the process of land

tutilization - in particular: (1) how the utilization of land is determined; and (2) how different uses of land can give

rise to problems of an environmental nature. As will be seen later on, these problems are part of the basic rationale

for the management of land use.
i

3.1.3 BASIC CONCEPTS OF LAND AS A RESOURCE

j:

a	 ^,

Throughout this entire discussion, the word "resource" will be utilized repeatedly; hence, it would be worthwhile to

consider its exact meaning. One useful definition has been given by Zimmerman l . He indicates that the word "re-

source" does not refer to a thing or a substance, per se. Rather, it refers to a cone t about the function which a

thing or a substance performs, or to an operation in which a thing or a substance may take part. The function or

operation is namely that of attaining a given objective such as satisfying a want. Thus, the term "land resources",
actually refers to an abstract notion about the use of land rather than the physical "being' of the land, per se.

In addition to the fundamental concept of land as a resource, there are also several lower-order concepts which

reflect different ways in which land can be visualized. Depending on the context, land may be thought of as: (1) a

physical setting; (2) space; (3) a factor of production; (4) a consumption good; (5) a provider of location and access-

ibility; and (6) property. Each of these different perspectives is touched upon below.

As a physical setting, land is thought of in terms of the physical properties which it possesses which condition or

limit man's use of it for various purposes. Of concern here are such properties as topography and drainage, soil

quality, geological structure, vegetative cover, water availability, ground water distribution and so forth. This con-

cept of land pertains most directly to the considerations of the intrinsic physical suitability of the land for different

types of human activities.

C

n

i
3

Land may be thought of as defining a space within which various types of activities and processes occur, and within

which natural and man-made phenomena are distributed. This is the concept of land most commonly considered in

land use surveys, resulting in such analyses as the acreages consumed by particular forms of agriculture, the

amount of land available for urban expansion, the areal extent of a mineral deposit, and so forth.

j

	

	 From an economic standpoint, land may be considered as a factor of production. In this sense, land is viewed in

terms of the contribution it makes to the production of goods and services. The most obvious example of this is in

the area of agriculture where the natural qualities of the land contribute directly to crop productivity. land, how-

ever, may also contribute to the production process in a less direct fashion such as through the use of its mineral
r

{
content in various industrial processes.

Land may even be regarded as a type of consumption good which gives rise to satisfaction in its own right. Land is

visualized in this fashion, for example, }were the possession of a particular parcel of land, in itself, yields a certain

level of happiness or satisfaction.
{
r	 1Erich W. Zimmerman, Introduction to World Resources, ed. by Henry L. Hunker (New York, Evanston, and

London: ` Harper and Row, Publishers, 1964), p. S.
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Land is of course immobile and as such must be thought of in terms of its location and the accessibility which its

location provides to other points or areas. Together, location and accessibility constitute a major determinant of
the use and market value of a given parcel of land.

'	 Finally, land may also be regarded as a form ofrop perty. When conceptualized in this manner, land takes on aspects

i	 which involve the definition of areas over which individuals exercise the rights and responsibilities of ownership and

use. The property concept is extremely important since it plays a significant role in the shaping of attitudes and

actions pertaining to the use of land and in the implementation of land use plans developed by state and regional 	 f

agencies. Cognizant agencies can write such plans, but there is not a direct means at present to compel proper ty

owners to comply with them. Land as property is certainly one of the most important concepts of land for the
c

resource management problem.

Having touched upon the basic concepts of land as a resource, it is now appropriate to consider the subject of land

use.

3.1.4 LAND USE

"Land Use" is a general term encompassing many different concepts of the utilization of land resources. Among

these, the central concept is that of activity. According to this concept, the use of land can be characterized in terms

of the human activities which are being carried out above, on, and below the surface of the land, such as manufacturing,

commerce, agriculture, mining, forestry, etc.

Sometimes man's activities are so closely tied to the natural environment that they become embodied in the physical
3	 characteristics of the land. This is frequently the case in agriculture, where in any given area there is a very close

relationship between farming practices and the crops which are being cultivated. It therefore becomes possible to

characterize the utilization of the land in terms of different types of crops. It is important to recognize, however,

that the correspondence between man's activities and the physical properties of the land is not always so neat. For

example, consider the practice of forestry. Obviously, not all tree-covered land is involved in the forestry industry

while on the other hand, not all forestry activities are carried out on tree-covered land in other words, a one-to-

one relationship between the activity and the nature of the land is not found.

In a parallel fashion, activities may also be embodied in man-made improvements to the land. The relationship is

usually so close that activities are frequently identified on the basis of the characteristics of improvements. For

instance, it is usually, if not always, the case that different types ofresidential activities are identified largely

through a process of association with dwelling types. This sort of relationship oftentimes leads to a characteriza-

tion of land use which is based upon a combination of the concepts of activity and man-made improvements. The use

category of "single-family detached housing" is an example of this. Of course, it is important to also recognize that

different activities are possible with the same types of improvements; and, conversely, that identical activities may

be carried out within areas of different improvements.

In certain situations, the concept of intent may also be employed to characterize the utilization of the land. The

term "intensity" refers to the degree of utilization, and can be measured in two ways: (1) in terms of the inputs of

y	 labor, capital, and managerial effort per unit of area; or (2) in terms of the utilization or output of goods or services
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per unit of areal . Which of these measurements is utilized depends upon the particular type of activity which

happens to be involved. The application of this concept is illustrated by the differentiation of manufacturing activity

along the lines of "light", f 'medium", and "heavy" uses.

In cases where there is no activity or the intensity of activity is extremely low, it is sometimes useful to employ the

concept of idleness. A desert, for instance, might be considered as an idle use. The same thing could apply to un-

used land located at the periphery of a city.

Lastly, the fact that land is also property makes it possible to visualize the use of land resources in terms of owner-

ship categories such as Federal lands, state lands, municipal lands, private lands, etc. This concept is somewhat

different from the others in that activity is not involved. Characterization of land resources along ownership lines

is useful where interest is centered upon the pattern of control.

The concepts discussed above are reflected in the many land-use classification schemes that have been developed.

The form which a particular scheme exhibits depends upon which of these concepts happens to be involved, and the

emphasis which is placed upon each. In turn, the relative importance placed upon each of the concepts depends upon

the particular nature of the management problem and the objectives which are being pursued.

Classification schemes serve a valuable function by facilitating the systematic handling of land-use data. When

developed with the proper amount of judgment, they can be employed in a variety of ways which facilitate more

effective utilization of land resources. Some of these include:

1. Supplying the basic information needed for the formulation of land-use plans and programs

2. Providing direction to public and private activities involving the acquisition, development, or settlement
of land.

3. Facilitating the improvement of land appraisals, tax assessments, and real estate credit policies.

4. Guiding the allocation of public investment funds.

5. Helping individuals to manage their own properties more effectively.

The most important point to keep in mind about classification schemes is that they are a management tool for analy-

sis of land use but are not a substitute for effective management. Classification has no value in and of itself its

value derives wholly from its ability to facilitate the attainment of management objectives. Thus, the formulation of

classification schemes should always be predicated, upon the question of what purpose is to be served. This point may

appear to be too obvious to mention; however, in practice, there is oftentimes a tendency to place more emphasis on

the means than on the objectives which are being sought. Where this occurs, a classification scheme may have little

or no practical value.

The most commonly used land classification scheme is the HUD-BPR or minor variations of it, which is shown in

Appendix P. For purposes of comparison, an abstraction of the USGS "Circular 671" scheme, the State of Delaware
a	

Land Classification scheme, and an adaptation of the HUD-BPR scheme used by the Delaware Valley Regional Plan-

ning Commission (DVRPC) are also shown as Appendices O, R, and S, respectively.

1Marion Clawson with Charles L. Stewart, Land Use Information (Baltimore: The John Hopkins Press, 1965),
pp . 20-21. '	 1
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!°^ y Land-use categories in the HUD -BPR scheme are identified by numerical codes. The codes range from one to four

digits, with the detail of classification increasing with the number of digits involved. Particular emphasis is placed

upon the differentiation of industrial and commercial land uses.

The DVRPC scheme is based upon the HUD-BPR system, but has fewer categories and places a greater amount of

emphasis on the description of residential uses. A similar emphasis is found in the Delaware scheme which, like

the HUD-BPR scheme, is also based on a four-digit code.

In contrast to the abovementioned schemes, the USGS scheme is designed specifically for use with remote sensing.

The scheme consists of four levels of land-use categorization, each of which corresponds to a different requirement

for sensors, platforms, and ancillary information, as follows:

Classification
Level
	

Source of Information

I	 Satellite imagery, with very little supplemental information

II	 High-altitude and satellite imagery combined with topographic maps

III	 Medium-altitude remote sensing (1:20,000) combined with detailed topographic maps
and substantial amounts of supplemental information

IV	 Low-altitude imagery with most of the information derived from supplemental sources

3.1.5 THE ALLOCATION OF LAND RESOURCES

Land resource management or the planning of land use is basically an economic problem of resource allocation. 'It

pertains to the question of how a finite supply of land resources shall be allocated among various competing needs.

How the allocation is carried out depends upon the nature of the economic system which happens to be involved. In

a pure capitalistic system, the allocational problem would be resolved solely through the operation of the market

mechanism. At the other extreme, in a centrally-planned economy the allocation would be determined wholly on the

basis of administrative decisions. In the U.S., the allocation of land resources has largely been determined through

the operation of market forces with local zoning ordinances being one of the few constraints. As a result, the man-

agement of land resources in this country is generally no more than a screening device in which various proposed

uses of land are approved or disapproved. There is no specific utilization dictated to aland owner; however,

attempts are made to induce or influence the preferred patterns of land utilization.

At any given point in time, the amount of land which is available for different uses depends upon the interaction of

several factors; e.g., the physical characteristics of the land, and the economic, institutional, and technological con-

texts within which the utilization of land takes place.

The broad dimensions of the allocational problem are determined by the physical characteristics of the land. Along

with the factors of location and accessibility, these characteristics determine the intrinsic suitability of land for

different uses. This has been discussed extensively byMcHargl. Some of the more important of these characteristics

include topography and drainage, climate, availability of water, soil conditions, geological conditions, availability of

minerals, etc. In the case of agricultural uses, for example, considerations such as topography, soils, and climate

1Ian McHarg, Design with Nature (Garden City, New York: Doubleday/Natural History Press, 1969).
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are extremely important. Location and accessibility become more important where commercial agriculture is

involved, but they are definitiely less important than are the natural attributes of the land. Almost the direct oppo-

site is true of urban uses, where location and accessibility are of paramount importance, while climate and soils are

generally of only secondary importance, in that so many of the problems they pose can be overcome by technology.

Within the broad dimensions established by these physical characteristics of the land, the actual utilization of land

resources is determined on the basis of economic, institutional, and technological considerations.

3
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With respect to the economic considerations, the concepts of demand, price, cost, and competition are important to

bear in mind. In utilizing land resources, man has a natural inclination to first make use of those areas which

possess the highest intrinsic suitability for the particular use which he has in mind. Throu;h time, however, the

need for additional land makes it necessary to resort to areas with lower and lower intrinsic suitability. Now, as

intrinsic suitability declines, development costs rise. For instance, when the demand for additional agricultural

land is strong, it sometimes becomes necessary to "create" new agriculatural land through means such as irrigation,

drainage, terracing, leaching, etc.

Increasing demand also gives rise to a situation where competition between uses becomes more and more intense.

This, in turn, bids up the price of land and also leads to more intensive utilization of the land which is already

developed. In the competitive process, available land resources are normally allocated to those uses which are

capable of paying the highest prices and which are likely to reap the greatest financial returns.

No serious supply problem will develop as long as each type of use can expand without infringing on areas used for

other purposes. Difficulties arise, however, when conflicting uses begin to compete for the same areas. In this

situation, the more highly valued and productive uses predominate, and the lower-priority uses are forced to settle

for lower-quality areas.

Moreover, once all land in a given region has been brought into use, further expansion of urban uses, cropland, and

other high-priority uses can only be attained by infringement upon "residual" areas devoted to lower-priority uses

I	 such as forestry, grazing, wildlife habitat, recreation, etc. Over the long run, therefore, the amount of land avail-
t

able for "lesser" uses will gradually diminish unless the operation of the market mechanism is interfered with.

f	
In a theoretical` context, one can fully address the allocation process in terms of economic factors, alone. Within the

context of the real world, however, institutional factors also play a major role in the allocation of land resources.

t	 Among these factors, the most important include law, government, public opinion, and the concept of property rights.
i
[	 Laws may either limit or expand the opportunities which individuals have to control and exploit land resources. For

C	 example, zoning ordinances and building codes directly control the pattern of land utilization by delineating permissible

i land-using activities, use intensities, and types of man-made improvements to the land. In a less direct fashion, laws

for the protection of the environment may also exert a major influence on the use of land resources. This has not been

a major factor, but now may begin to become of major importance.
t

Governments influence the use of land in a variety of ways. Where public lands are involved, governments assume

direct responsibility for the management of the land resources. In situations where privately-owned' lands are in-

volved, however, the role of governments is largely one of attempting to influence the actions of private decision-makers
i
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in such a way that a desirable pattern of land utilization is achieved. Along these lines, some of the measures

emplgyed by governments include various types of land-use controls (such as zoning), urban renewal programs,

tax cot cessions and other types of subsidies, land reclamation programs, etc. The Coastal Zone Management Act

of 1972 is an example of how through financial incentives, the Federal Government is attempting to motivate the

coastal states to develop, amongst other management plans, comprehensive Land Use Plans for their coastal zones.

Quite often, public opinion has a major bearing on the use of land resources. A typical example of this is where

pressure on the part of the public induces a government to take measures to protect a fragile environment, such as

a wilderness area, from being encroached upon by commercial or other types of development. Public pressure has

also been notable in the preservation of many wetlands areas.
t

In large measure, the incentive to develop, maintain, and improve land resources is spawned by the concept of

property rights. This concept forms the basis of the rules and procedures through which property is owned, leased,

mortgaged, and legally transferred. As such, it underlies the existence and operation of the economic system(1).

Technological factors enter the picture since they affect man's ability to make use of land resources. In an economic

sense, they may increase the supply of land resources by facilitating more effective utilization. This would be the

case, for example, where improved agricultural techniques make it possible to convert a wasteland into a productive

farming area. Available building techniques permit development in areas where the soil and rock structure might

not normally be acceptable. Developments such as porous paving materials will permit other developments in

aquifer recharge areas previously excluded from use.

At the same time that they affect the supply of land, technological factors may also give rise to new demands for

land resources through their effects upon the tastes and preferences of consumers for goods and services. This is

explained by the fact that the demand for land is largely a "derived" type of demand — in other words, land is

generally not desired for its own.. sake, but rather as an input to the production of various types of goods and services.

By altering the pattern of demand for these goods and services, these factors in turn influence the demand for land

resources.

3.1. 6 THE NEED FOR LAND RESOURCES MANAGEMENT

In the absence of any controls, the market mechanism will allocate available land resources to different uses on the

basis of whoever is able and willing to pay the highest price. One can criticize this process on philosophical grounds;

however, this issue will not be dealt with here. Rather, this discussion will focus upon the major types of problems

to which the market determination of land use can give rise, and the reasons why the solution of these problems

requires some form of externally-imposed management.
f
`	 One possible outcome of the allocation process is that a given piece of land may not be used for a purpose which is

compatible with the uses on surrounding pieces of land. An example of this would be the development of an industrial

plant in the middle of a residential area. The inhabitants of this area would more than likely react to the plant in a

Raleigh Barlowe, Land Resource Economics (Englewood Cliffs, N. J. Prentice-Hall, Inc., 1958), p. 29.
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negative fashion, citing a number of reasons for its undesirability. Some of the reasons cited might include noise,

air pollution, adverse effe-,.'t. on property values, increases in traffic hazards, etc. All of these problems fall

'a
under the category of spillover effects (or "externalities").

t	 Spillover effects — if negative — can be considered as "costs" which are generated by the industrial activity, but

a
which are passed on to the inhabitants of the surrounding area. In other words, the inhabitants are, in effect, being

put in a situation where they must involuntarily bear part of the costs associated with the industrial activity. Of

course, barring outside interference, the owner of the plant would have little or no incentive to compensate the

inhabitants for these costs since this would adversely affect the profitability of his operation. Furthermore,

according to the concept of property rights which prevails in this country, the owner of a piece of land is by and

large free to use the land in whatever manner he sees fit. This situation has led some economists to argue for the
development of "amenity rights" to protect individuals from negative spillover effects. It is important to recognize,

however, that spillover effects may also be positive—as for example, where complementary land uses are involved.

..Y

	 If properly employed, land resource management can be a powerful tool for minimizing the amount of negative

spillovers involved in the utilization of land. This, in fact, is one of the avowed purposes of land-use planning.

But, in practice, land-use planning is largely ineffective since it lacks the "teeth" to implement its proposals.

Thus, in effect, it is not too much of an exaggeration to claim the land-use planning does not exist in the U. S. today

and that the utilization of land resources is largely determined solely on the basis of economic motivations and

property rights. As will be indicated in later sections, this conclusion was strongly confirmed by several land use

planning agencies contacted.

As pointed out earlier, increasing demand for land resources leads to the necessity of having to resort to the use

of areas with lower and lower intrinsic suitabilities. In addition to involving higher development costs, the use of

such land resources can also involve great potential hazard for human life and property. The best example of this

is urban and industrial development on flood plains. Again, the economic pressures for such development is usually

so strong that environmental hazards are largely, if not totally, disregarded. In fact, what is encountered is

government-sponsored insurance against these very hazards which only serves to encourage this undesirable

development. Of course, the straightforward solution to this problem is the outright prohibition of uses which

are susceptible to flood damage. But, this would only be possible given the existence of an effective mechanism

for land resources management.

Related to the preceding problem is the situation where land-use competition leads to the gradual disappearance of

land resources which can be employed by "lower" uses. Although lower-order uses such as open spaces are sociall

quite valuable, this value is essentially non-pecuniary in nature; hence, in the competition for land resources,

these uses are dominated by others which possess greater economic value. As a result, areas valuable for the

satisfaction of human amenities have tended to be squandered.

It is difficult to imagine an alternative to the intervention of public policy as the means by which land resources can

be preserved for such lower-order uses. Such policy can take the form of direct control such as the prohibition of

transition to higher-order uses such as the designation of "wilderness areas" and "scenic and wild rivers" areas,

3-10
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or Indirect means such as tax concessions which make the "freezing" of land resources in Lowe.-order uses profit-

able for the property owner.

3.2 STUDY APPROACH

3.2.1 INFORMATION REQUIREMENTS VERSUS 'LAND RESOURCE MANAGEMENT PROBLEMS

In order to derive the specific information requirements related to individual land resource management problems,

and in turn, to relate those problems to the specific agencies and user organizations that would be involved, it was

felt that some way had to be found to logically structure the total land resource management problem. Only in this

way, considering the breadth and nebulosity of the problem, could there be some hope for arriving at consistent 	
c

answers to similar or related questions of land use management. One useful way developed by the study team to

visualize the land resource management problem is to define it in terms of three key aspects or dimensions so that

any individual problem could be represented by a single point in a so-called "Land Resource Management" Space.

This is schematically illustrated in Figure 3-1.

One dimension of a land management problem is the geographical or spatial identity of the land involved. This is

shown as the "y" axis in Figure 3-1. Here the location of a parcel of land is identified in terms of political or

jurisdictional entities such as a municipality, state, county, national park, wilderness area, or as being within some

physiographic unit such as a flood plain, river basin, coastal zone, or urban area. There is no scale or value
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Figure 3-1. Land Resources Management Space

The point "A" represents the problem of the land allocation of commercial

1	
development on a flood plain.
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implied here or along any of the "axes" shown in Figure 3-1. Each geographical designation is simply represented
	 r

as a position along this dimension. It is important to note here that obviously these spatial identifications of land

3

	

	 areas are not mutually exclusive. As is shown in Figure 3-2, an individual site may be simultaneously within sev-

eral spatial designations, which only says that there are many ways to geographically describe a given parcel of

land. The important point is that the various spatial land entities as noted here, have different land management

problems associated with them— and ultimately may therefore have different informational requirements. To define

any land management problem, some spatial delimitation must be given.

r

7

i

A second dimension of a land management problem relates to the intended utilization of the land. This is shown as

the x-axis in Figure 3-1. Of course, as was explained in detail in Section 3.1.4, the number and definition of these
points depends on the manner and detail with which it is chosen to categorize land use. Such broad categories as

residential, commercial, industrial, transportation, agriculture, forestry, mining, recreation and open space are

typical land use designations. This depicts the fact that the use that is desired to be made of a given parcel of land

has associated with it a definite set of land management problems.

The third dimension of the land management problem relates to the specific types of management decisions to be

made. These are shown along the z-axis in Figure 3-1. Although the list of possible management decisions is

quite long, some of the more commonly discussed decisions are such things as site suitability, economic impact,

land allocation, and so forth. This dimension of the problem implies that for any given land use in some spatial

location, there are a large array of different management decisions each having an associated required information

set.
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SITE SUITABILITY

ENVIRONMENTAL IMPACT

A specific class of land resource management problems may now be thought of in this 'land management space" as
involving a certain management decision concerning some chosen utilization of a parcel of land with a given spatial

designation. Such a problem class could then be represented as a point (x, y, z), and would have associated with it

a definite required set of information. For example, the point A in Figure 3-1 represents the problem of determin-

ing the land allocation of utilizing a tract of land on a flood plain for commercial development. This problem has

associated with it a definite set of information requirements, involving natural and physiographic data, economic

data, population statistics, historical data, etc. And in a similar manner, each point in this "space" will have an

associate information set. In that each of the problems is unique, despite the fact that within any of the "dimen-

sions" of the problem the categories are not mutually exclusive, it is unlikely that the information sets will be

identical. Of course, many information requirements will occur within many problems, so that some "standard"

subsets of requirements could probably be identified. However, the total set of land resource management informa-
tion requirements would have to be derived by integration over all of the land resource management "space".

In this study, derivation of this total information need was beyond consideration. However, it was felt that by cre-

ating a sample of the information sets for appropriate "planes", good insight could be gained into the TERSSE sys-

tem performance requirements for the Land Resource Manat.:ment case.

3.2.2 RATIONALE FOR SELECTION OF STUDY AREAS

By investigating the State land management problem in some detail, it was felt that some insight could be gained to

the type of problems and associated information that would have to be addressed in response to Federal Land Use

legislation, when and if it is passed. Essentially what is done here, referring to Figure 3-3, is to examine the

Z LAND MANAGEMENT DECISIONS
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problems on the x:z plane through the point "State" on the y-axis. For convenience of location and because they

have completed an extensive and detailed State land use survey, the study team chose to examine the State of

Delaware for this exercise. Although as is suggested here by the analysis above, it should be possible to describe

the State of Delaware's information requirements relative to each type of land management decision for each pro-

posed land use, the time and resource constraints of this study precluded carrying the analysis to that depth of

detail at this time. It has been possible to summarize the predominant information requirements for land resource

management within a State to the point where it is <elt that a reasonable estimate could be made of the system per-

formance that would be required of the TERSSE.

To compare the relationship between the sampled information requirements on different x:z planes, it was decided
that the x:z plane through the point "river basin" would be investigated as well. In this case, the two agencies most

deeply involved in the problems of Land use management in the Delaware Valley were used as the principal sources

of information, i.e., the Delaware Valley Regional Planning Commission (DVRPC) and the Delaware River Basin

Commission (DRBC). Although their jurisdictional boundaries are not identical, there is sufficient overlap to treat

the regional planning activities of these agencies collectively.	 r

Probably the best available analogy to eventual Federal land use legislation is the existing "Coastal Zone Manage-

ment Act of 1972". Essentially it motivates the coastal states to do what Federal land use laws would prevail upon

all the States to do; "... through development and implementation of management programs, to achieve wise use of

the land and water resources of the coastal zone giving full consideration to ecological, cultural, historic and

esthetic values, as well as to the needs for economic development". To be sure, State plans for management of the

coastal zone encompass a wider scope than simply land resource management—but not all that much more. Thus

it was felt that by considering the demands of the Coastal Zone Act and the response of the States to it, again good

insight could be gained into the demand that might be placed on the TERSSE when Federal land management legisla-

tion is passed in the future.

c	
3

And, finally, it was decided that the analysis of a federal-level problem, that of urban area census planning, would.

be used to illustrate a nationwide mission related to land resources management.. This planning involves the rapid
E	 study of the.demography and physiography of urban areas on a comprehensive scale throughout the nation for the

purposes of carrying out a statutorily-based (United States Constitution) task: the U. S. Census. TERSSE support of

this planning is characteristic of many of the ad hoc missions that remote sensing can be expected to carry out in
the late 1970's and beyond; thus the urban census planning mission has also been used to structure quantitative sys-

tem requirements which are representative of the land resources management area.

3.3 REGIONAL AND URBAN LAND USE MANAGEMENT

3.3.1 INTRODUCTION

The purpose of this section is to develop a basis for the identification of information requirements associated with

urban and regional planning. Although these types of planning activities are treated together in this tdiscussion, it

is important to recognize how their approaches differ. Both are basically concerned with the problem of how to

organize the use of space; however, while regional planning focuses upon supra-urban space (i. e. , areas larger than
t	 _
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La single city), urban planning concentrates primarily on intra-urban space.. l The two approaches also differ in

that regional planning tends to emphasize the economic problem of resource allocation, while urban planning places

more emphasis on problems related to community development and the quality of urban life. Regional planning may

encompass a river basin and as such would be carried out by organizations such as the Delaware River Basin Com-

mission or the Tennessee Valley Authority. Other regional agencies may have their area of concern defined on the
basis of an economic or development problem such as the Appalachian Regional Commission. Urban planning activ-

ities are mainly performed by municipal and county planning agencies.

In recent years, there has been a trend towards the integration of urban and regional planning at the level of the 	 i

metropolitan area. Typically, planning at this level is carried out by especially created organizations whose re-

sponsibilities encompass several counties; and, in some cases, even transcend state boundaries. 	 C
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Because of its dualistic nature, metropolitan planning provides a particularly convenient basis upon which to gener-

alize about the information requirements associated with urban planning and the various aspects of regional planning

which pertain to problems of urban development. On the basis of this consideration (and the convenience afforded

by proximity) the Delaware Valley Regional Planning Commission (DVRPC) was chosen as one subject for this case

study..

The analysis of the DVRPC was based upor. a combin g ton of interviews with agency personnel and documented

sources of information. Throughout the course of the study, emphasis was placed upon gaining a detailed under-

standing of DVRPC's resource management mission. As a result, all of the agency's information requirements

were considered, regardless of their relationship to remote sensing or the earth sciences. It was felt by the study

team that such a comprehensive approach would provide a more accurate assessment of the extent to which TERSSE

could be expected to impact this resource management area.

Similarly, the Delaware River Basin Commission (DRBC) whose concern is with a river servicing 10% of the popu-

lation of the U. S. was used as a case example. Again, the information presented here is based on interviews with

many members of the DRBC staff and documentation they supplied to the study team.

3.3.2 DELAWARE VALLEY REGIONAL PLANNING COMMISSION

3.3.2.1 Organization 2

4

The DVRPC conducts planning activities within a 9,927 km2 (3,833 square miles) metropolitan area known as the

Delaware Valley Region, shown in Figure 3-4. The area is situated in the geographical center of the eastern mega-

lopolis and currently has a population of slightly over five million.

An intergovernmental agency, the DVRPC was created in 1965 through an agreement between the states of Penn

sylvaaia and New Jersey. Authority within the Commission Is vested in a Board and Executive Committee. The

former is responsible for establishing the agency's work program and determining its policy orientation, while the

lJohn Friedmann, "Regional Planning as a Field of Study, " in Regional Development and Planning, ed. by John
Friedmann and William Alphonse (Cambridge, Mass.: The M. 1. T. Press, 1964), p. 63.

2Delaware Valley Regional Planning Commission, Overall Program Design: 1974-1976 (Philadelphia:
r	 November 1973).
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Figure 3-4. The Delaware Valley Region

latter has the function of exercising administrative and fiscal control over the operations of the agency. Member-

ship of the two bodies is shown in Table 3-1.

The DVRPC is strictly an advisory body, and operates through cooperation and consensus among its member govern-

ments. It is through its member governments that the DVRPC influences the actual management of resources.

Funds for the operation of the agency consist of contributions from the member governments and planning grants

from the Federal Government.

3, 3.2. 2 Agency Role

c^ As stated in its compact, the basic mission of the DVRPC is to organize and conduct a continuing, comprehensive,

and coordinated area.wide planning program for the Delaware Valley Region. Despite the fact that it lacks govern-

mental authority, the Commission performs several functions which have an important bearing on the areas future

pattern of development (resource management). One of these is to ensure that the various state and local agencies

	

z	 ,

	

}	 within the Delaware Valley Region comply with federal areawide planning requirements. Such compliance is neces-

sary in order to qualify for federal monies; and to facilitate this end, DVRPC encourages and promotes cooperation
among all levels of government in the area. As part of this effort, the Commission conducts surveys and studies

and prepares plans for the physical development of the Delaware Valley Region.

I
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State of Pennsylvania State of New Jersey

* Governor ? s.Appointee * Governor's Appointee

Dept. of Transportation * Dept. of Transportation

Office of State Planning and Development * Dept. of Community Affairs

City of Chester * City of Camden

City of Philadelphia City of Trenton

Bucks County * Burlington Countyl

Delaware County Gloucester County

* Montgomery County, Mercer County

Non-Voting Members

* U. S. Dept. of Housing and Urban Development, Regions II and III

* U. S. Dept. of Transportation, Regions 11 and III

a

i

a^
3

a

r	 t
s.

c

i

4

Table 3-1. DVRPC Board and Executive Committee.(*) Membership

.t:

i.

1 Chosen by four New Jersey counties to represent them on Executive Committee during
FY 1973-1974.

2 Chosen by four Pennsylvania counties to represent them on Executive Committee during
FY 1973-1974.

Another major function of DVRPC involves acting as a sounding board for regional problems and the solutions
proposed for them. In particular, the Commission provides a regular forum where officials from local and state

governments meet for the purposes of resolving conflicts and developing consensus on policies. At present, these

forums are held once a month and involve the participation of more than 400 public officials and citizen leaders.

Within this overall structure, coordination of the activities of the member governments is achieved through the

medium of Technical Advisory Committees (TAC's). There is currently a separate TAC for each of the following

areas:	 -

i

1. Highway plans

2. Transit plans
i

3. Open space	
a

4. Housing

5. Water supply and waste disposal

6. Data and mapping

Each committee is comprised of representatives from each of the member governments. Present plans call for

the establishment of an additional TAC to coordinate areawide activities in the realm of solid waste planning.

A third major function of DVRPC is to act as a Metropolitan Clearinghouse under the Project Notification and

Review System of the Federal Office of Management and Budget. In this role, the Commission carries out official

reviews of applications by agencies and governments within the region for funds provided by some 105 different

3-17
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federal programs. The clearinghouse process serves a dual purpose: (1) member governments and agencies are

kept apprised of one anther's proposed actions on a regular basis, so that conflicts between projects can be mini-

mized; and (2) the Commission is given the opportunity to evaluate the extent to which project applications conform
a^	

to existing areawide plans.

l	 3. 3.2. 3 Program Areas

The o erations of the DVRPC are currently divided into eleven P ro ram areas which are listed in Table 3-2P 	 g	 .

Table-3-3 summarizes proposed work in each of these areas for the period 1974-1976. Each of these areas was

assessed by the study team in order to determine its relationship to the TERSSE land-use management mission.
Of the eleven, the six shown with an asterisk (*) in Table 3-2 were found to be potential beneficiaries of the TERSSE

system output.

Each of the DVRPC Program Areas is further broken down into work elements which involve specific activities.

Tables 3-3 to 3-8 summarize these work elements for the six Program Areas believed to be the most relevant to

TERSSE.

Table 3-2. Designated Program Areas of the Delaware Valley Regional
Planning Commission for 1974-76

Policy and Program Development

Intergovernmental Coordination and Management

*Basic Data and Mapping

Economics

*Land Use

*Open Space

*Housing

*Transportation

*Environment

Public Information

Program Administration

3. 3.2.4 Information Requirements

Information requirements for the DVRPC were generated from a review of program areas and personal t,ontacts

I

with agency officials. Among the various information requirements which were identified, the single most impor-

tant is the measurement of change in the pattern of land use. Agency officials indicated that it would be highly

desirable to inventory land utilization one or two times per year, but that this was currently impossible because of

the high cost of conducting a survey and severe limitations on funding for this purpose. At present, the desired

update cycle for land-use maps is about once every five years, but in practice ends up being more like once a 	 -
decade.

Fundamental to the task of land-use inventory is the question of what type of land-use classification scheme ought

to be utilized. Recently DVRPC has been engaged in a project to modify the 88-category HUD/BPR land-use 	
r
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Table 3-3. Basic Data and Mapping

SOURCE: DVRPC, Overall Program Design: 1974-1976

Work Element Objective Output Products Comments

1970 census data for transportation Production of printouts of 1970 Printouts of 1970 Census by traffic Output to be used for analysis of
planning Census data to meet requirements of zone, district, municipality and -=. lrl.. population and housing.

DVRPC Transportation Planning county.
Program.

Data Publications Production of documents containing 1. Reports containing statistical Data presented for all municipalities
data, statistics, and summary Infor- summaries on population, land In region.
mation for use of DVRPC planning use, employment, and housing.
staff, constituent governmental 2. Same data as above, but on com-
agencles,and public. puter tape and printout reports.

Current Population Estimates Production of current population 1. Reports presenting estimates.
estimates for small areas 2. Data files containing basic data
(municipallties) used in preparation of estimates.

Geographic Base File Maintain Geographic Base File for Up-to-date Geographic Base File.
region as a tool to organize data into
the Regional Planning Information.
System, and to increase the capa-
bility for using the Geographic Base
File to Lring information to bear on
specific planning problems.

Regional Buse Alap Developmcntof map and photo pro- 1. Regional Base Alap series Typical scales used are 1"-1 mile
ducts based on DVRPC Regional Base _. Regional facilities inventory and 1"-2 miles
Map Series. maps

3. Census. maps.
4. Air photo enlargements
5. Special purpose maps
6. Overlays

Natural. Feature Alaps Development of maps of selected 1"-1 mile maps of following features; 1. Data base compiled from EBTS
natural features for Delaware Valley Ecologic-subsurface structure imagery, U-2 color 1111, and
Region as input to Open Space Plan and depth to bedrock secondary resources.
and land Use Plan processes. Physlographlc - primary and 2. Update performed as necessary..

secondary landform classification
Pedologleal - soil class
Hydrological - surface and
ground water areas
Climatological - major micro-
climes 	 -
Vegetative - major' vegetative
association.

Aerial Photography Obtain photo coverage of region in a Photos for use in analysis of land- 1. Plans call for regular 5-year
form compatible with DVRPC-s use change. recursive pho:o coverage of the
Regional Base Map series and region, including, both high and
Central Business District maps. low altitude photos.

2. Photo atlas sheets to be produced
- at scales of . 1"= 400' and

1" = 8001.
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Work Element Objective Output Products Comments

Land Use Data Cempletu, document and periodi- 1. Computer tapes and cards K 1. Modified HUD/BPR land-use
cally update the comprehensive 1970 printouts containing land-use classification scheme used.
land use data file of the nine-county data. 2. Limited in-site check carried
region for use in the DVRPC planning 2. Annotated aerial photographs out to supplement photo-inter-
program. showing land use by census preted data.

block. 3. Data tabulated by census block.

Land Use Maps Produce maps showing land use In Overlays depicting 1970 land use. 1. Compilation scale 1"-1 mile.
1970. 2. Data from 1"-1 mile overlays

transformed to series of sepa-
rations at scale of 111-2miles
or 1"-4 miles.

Land Use Allocation Model Select and implement land use model Projected areas for each land use Models such as PLUM & EMPIRIC
to project land use allocations for class. to be evaluated.

land-use plans for the year 2000..

Maintain Land Use Plan Update 1985 Regional Land Use Updated Regional Land Use Plan Part of work Includes:

Plan. showing revised or amended land 1. identification of potential areas
uses for 1985. for future intensive development.

2. identification of areas requiring
varying levels of protection or
development control

3. Investigation of applicability of

ERTS imagery to identify areas
suitable for development as well
as requiring varying d:. 3rees of
protection from development.

4. Preparation of environmental
assessments of land-use plan
amendments.

5. Publication of 1985 Regional Land

Use Plan map at 1"-4 mi scale.

6. Coordinate with Pa. office of State
Planning Develop.. in preparation
of Statewide land-use plan.

Utilities Land Use Study Address land-use problems asso- Maps of existing and proposed Part of work involves:
ciated with utility placements and utility facilities. 1. Updating existing maps of electric
alignments so as to minimize or power facilities, and preparation
substantially reduce conflicts with of similar maps for pipeline,
other uses. telephone, and other utilities.

2. Review of land-use impact of
existing facilities, power lines,
gas, oil, telephone, and other
cable utilities.

Airport Land- Use Study Conduct land-use study in support 1. Maps depicting land use (includ-

of airport system plan for Delaware ing Incompatible use) around
Valley Region. airports.

2. Maps showing airports in relation
_ to density of population.

Resource Constraints on Develop ,uldellnes for land use 1. Principles, standards, and techni-

Development based on natural resource char- ques for establishing the "holding

acteristics. capacity" of land areas of major
significance-based on studies of
natural features, rural areas, and
environmental concerns.

2. Identified types of restrictions or
controls which should be applied
to keep development In line with
the wise use of the region's

resources..

k

t

D

Table 3-4. Land Use

SOURCE: DVRPC, Overall Program Design: 1974-1976
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Table 3-5. Open Space and Recreation

SOURCE: DVRPC, Overall Program Design: 1974-1976

Work Elements Objective Output Products Comments

Maintain Upen Space Plan Maintain DVRPC's Open Space Up-to-date Open Space Plan and	 - Part of work includes:
Plan and Program In current Capital Plan, including local open 1. Updating open space inventory.
and up-to-date condition. space. 2. Amending the Regional Park and

r Open Space Plan and preparing
environmental assessments for
all plan amendments.

Prepare Trails Plan Study available trails resources of Maps and technical reports. Part of the work includes:
the region and develop a plan to 1. Definition and location of existing
serve this recreation need. pr ;nosed, and potential trails

sy- tems for the region.
2. 's. zveying trolls standards and

- criteria for use:

Rural Areas Rudy Study problems and potentials of the 1. Map of primary active production Part of Work includes:
regions rural areas and activities, areas by type. 1.. Identification and mapping
including agriculture and forestry; 2. Analysis of rural economic via- of the : ,cglons primary ^gricultum
and develop recommendations that bility-and problems. and forest area;.
would help those functions to 3. Policy of agricultural land 2. Evaluatlo:: cf iho region's igri-
achieve region4economic and open preservation. culture economy ono development
space objectives. of recommendations to3iclp pre-

serve its viability.
3. Identification and measurement of

Income and racial characteristics.
- 4. Development of policies for rural

land usn, including environmental
assessment of policies. recom-
mended.

Leisure Space and Facility Needs Determine nature and extent of Maps and reports.. Work. Includes:
needs for leisure facilities in the 1. Identification of types of facilities
region. and space reruired for leisure

activities.
2. Classification of types of space

by priority of need and potentials
' for joint development.

Open Space Project Review .Review applications for acquisition Reports on applications. Part of work includes assessment
and development of parts and other of site suitability.
open space facilities submitted to
DVRPC. under the provisions of
OMB Circular A-95 Revised. (•)
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Work Elements Objective Output Products Comments

Route intersection File Provide DVRPC with an updated Route 1. Computer tape conta ining highway Part of work involves monitoring
and Intersection Inventory which link characteristjcs for the of change in highway network.
contains descriptive data on the facilities included in the Route
highway network in the region. and Intersection File update.

2. Computer printout listing
route and intersection char-

acteristics of facilities.

Study of Pert Facilities Formulate recommendations for Maps and reports. Part of work involves:
development of a port plan as part 1. inventory and mapping of port
of a :comprehensive. transportation -	 facilities.
and land-use plan. 2. Development of recommendations

concerning ground transportation
interface with port facilities, water-
front, and adjacent land use.

Technical Review and Comment: Review applications for highway and Reports on highway and transit Part of work involves site suitabflitg
Highway and Transit transit facilities submitted to DVRPC project applications. assessment.

under the provisions of OMB

Circular A-95 Revised.

j
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Table 3-6. Housing

SOURCE: DVRPC, Overall Program Design: 1974-1976
f

Work Element Objective Output Products Comments

Current Housing Estimates Develop current housing estimates 1. Yearly estimates of housing
for small areas (municipalities). availability.

2. Data files containing basic data
used in preparation of estimates.

Maintain Housing Plan Maintain Regional Housing Allocation No specific output product. Part of work Involves monitoring
Plan in a current and up-to-date housing development in the region.
condition.

Housing Project Review Review applications for housing Reports on housing applications. Part of work involves site suitability
projects submitted to DVRPC analysis.
under provisions on OMB Circular

.2 A-95 Revised.

C

f

G

t _	 f^^	 1
T	 Table 3-7. Transportation

j!	 1	 SOURCE: DVRPC, Overall Program Design: 1974-1976
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Table 3-8. Environment

SOURCE: DVRPC, Overall Program Design: 1974-1976

Work. Element Objective Output Products Commute

6visaemedal Coocersa Development of an Environin..t.l A G:I.ware Valley Eo ...... ntal Part of the work Involves: 	 I
Ovurvluw 5talemeal at the regional Overview Report fur use I. detailed 1. Identification of areas In W Data-
(macro) level for the Del...ru environmental Impact statements. ware Valley Region that a s, a.-
VWiey Region that can W used in vlronmentally sensitive or polluted.
detailed umiroamunted impact 2. Prediction of unvi reamented Impact

r statements fur proposed tr s- and Identification of eovironmsetal
porlution projects. 'fiat spots" caused by Implements-

lion of the Regional Transportation
Plan.

Airport Nola, Study provide le—tor) of aircraft noise 1. inventory of aircraft noise as it
- data In support at Wr„ralt system Impacts region.

plan for Do aware Valley Rlegion. 2, Map of aircraft noise contours.

Maintain Water Pollution Control hlainluln DVRPC's llulur Pollution Up-to-datu Water Pollution Control Part of work Includes preparation of
pan Control Plan. and Program In a Plan and Capitol Program. environmental assessments for all

current up-to-date Condition, In amendments to Regional Water PoI-
order to provldo . sound basis for lutlon Control Plan.
water pollution control coordination
and project rev iew, and for the
dutcrminution of	 emexisting or	 erg-
Ing problems and solutions
thereto.

Water 0juahty, hisnug.ment Improve tlo quality and ufficluncy Ropeits containing statistics. Purl of work Invulvest
Planning of the planning. to be undertaken under 1. Preparation. of employment, land

the provisions of Section 601 of the use, economic, &empoyment
Environmental Protection Act. projections by 5-year Increments

to the year 2020.
2. Provision of assl.tancc to Pa.

Dept. of Environmental Resources
In duvoloping water use profiles,
quantifying urbeNration.((act. on
water quality, projecting sewage

t , quantltlos and quality, Inventorying
_ C wastewater system., developing

alternative systems in each wstar.
,lad, dr developing final water
quality regent. plan.

3. Assist Now Jersey Dept. of En-
• vironmental Protection I. f.ahinn

similar to above.

Mtlntaln Water tastily 	 - hluintain Water Wality, Management Updated plan. Part of work Involves:
Management plan Plan in a current and up-to-date 1, Amending Regional Water Poi-

condition, in order to provide a lutlon Control Plan to conform
yuund. basis for water quality co- with the Water fyuality Mgmt.
ordination and project review. Plan, Including environmental

asacaamente for all plan .mand-
meets

2. Evaluating Impact of (Velar Quality
higmt. Plan. an other adopted
Plana.

Drainage and Flood Control Coordinate storm drainage plan- Maps and reports. Part of work Involvesi
Planning ning within the. region and with 1. Definition of major and mlaor

other functional element. and watersheds and detarmination
stimulate and support planning for of the area of each.
Rood central at the local and sub- 2. Preparation of map at 1'-I mile
regional level. showing 1973 1, 1985 land uses,

and estimation 
a'
	 m	 runpontlal	 of[

for 10,. 50, and 100 year storm
frequency for each dratnaga baaln
reflecting land use change..

3. kl.ntifle.U.. of areas of major
flooding.

L Preparation of I'l l mile rep
ahowing major dralnage'i sys,
including existing and Proposed
open ditch drainage canals,
cbunncl Improvement., flood
retention basins, ary l flood re-
larding structures.

Solid West. bIanagement Manning Coordinate solid : 	 stc planning Plan retorts. Part of work Involves
within thin region and with other 1. Pmparatlon of 1"-1 mile maps of
functional elements and stimulate existing county and local solid waste
and support planning for solid plans. In the raglan..
waste: management at the local - 2. Preparation of a Regions: 5nlld
and subrcglonal lecl. West. hisnag—tit Plan, Including

tin environmental assmartui t of the
Plan.

Water Supply Project Re,iuw Review: applications for water supply. Reports on water supply, project Part of work [.Volvo, site suitability
facilities submitted to LA HPC undo, applications. ae.es.menta.
preisions of OAR Circular A-95

Water Pollution Control. Project leviaw applications for water pat- Reports on water pollution central -Part of work Involves site suitabWty,
Revew - lutian control facilities a.b dtmd project application., a....smeate. -.

DVRPC under provislnns of MIR
Circular A-95 Rm,I.cd.
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classification scheme (see Appendixes P and S) in such a way that it better suits the needs of the agency. The basic

k	 drawbacks of the scheme are that it contains many more categories of land use than are actually required for the
x

majority of planning activities, and that it places insufficient emphasis on the description of residential uses. Pre-

1	
sent plans call for the compression of the scheme down to twelve to fifteen categories. The detail of information

1	 required for most purposes corresponds to at least level Mof the classification scheme proposed in USGS Circular 671.

,^	 J
The activities of the DVRPC also require a consideraMe amount of physiographic and environmental information.

Along these lines, the Commission has developed an Environmental Overlay Series of twenty-nine maps for use as

an analytical tool in the areas of environmental, transportation, and comprehensive planning. Each of the maps in

t	 f f t	 t	 Th t	 f th	 1	 listed in Table 3-9Lhe series depicts a particular ype o ea ure m parame er. 	 a opics o ese over ays are

The maps are produced at a scale of 1:12,500, and can be obtained as either clear m ylar sheets or positive prints.

By utilizing the clear sheets in composite, a user may visually assess the intrinsic physical suitability of a par -

ticular site for a given use.

Requirements for updating the data on the features and parameters covered by the series vary widely. For example,
a one-time inventory of a geological features would be adequate, whereas measurements for many of the environ-

mental parameters would ideally be taken on a daily or more frequent basis.

Table 3-9. DVRPC Environmental Overlay Series

15. Meterological and Air Quality Monitoring Stations

16. Prevailing Winds

17. Precipitation

18. Temperature

19. Evapotranspiration

20. Mean Annual, Maximum 24 Hr. Particulate
Matter and Sulfur Dioxide concentrations as
Selected Sites

21. Carbon Monoxide Emissions by Traffic District
22. Noise Sensitive Areas

23. Population Density (1970)

24. Population Density (1985)

25. New Development (Residential)

26.; Industrial-Commercial. Areas

27. Open Space Inventory

28. Regional Plan for Parks and Recreation areas

14. Forested Areas	 29. historic Sites

SOURCE: Delaware Valley Regional Planning, Commission

1. Topography

2. Slope
3. Pre-quarternary Geology

4. Quarternary Geology

5. Prime Agriculture Soils

6. Surface Waters

7. Watershed Boundaries

8. Floodplains

9. Runoff

10. Wetlands

11. Water Quality Monitoring Stations

12. Mean Annual Water Quality Monitoring
at Selected Sites

Dissolved Oxygen Concentrations

Coliform Bacteria Levels (MPN)

13. Surface Water Quality Classification
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3.3.3 THE DELAWARE RIVER BASIN COMMISSION

3. 3. 3. 1 Organization

The Delaware River Basin covers 34, 000 K 2 (13, 000 mi. 2m	 ) area of New York State, Eastern Pennsylvania,

Western New Jersey, and Delaware, - an area in which 7,000,000 people live. 	 In that water is also supplied to the

New York City metropolitan area via conduits, the Delaware actually serves 22, 000, 000 people - 10% of the U. S.

1 population.	 The area included in the Delaware River Basin is shown in Figure 3-5.

The	 River Basin Commission is 	 by	 Act	 CongressDelaware	 an independent organization created	 an	 of	 and concur-

rent legislation by the States of New York, New Jersey, Pennsylvania and Delaware. 	 The original Compact became

effective on October 27, 1961. 	 The Commissioners are the Governors of the respective States and the U.S. Secre-

tary of the Interior.	 The organization of the DRBC is shown in Figure 3-6.

u
N

3.3. 3.2 Role of the DRBC

As defined by the "Compact" the charter of the DAaware River Basin Commission, is that of Water Resources

a Management; including water supply, water quality, power generation, fish and wildlife, recreation, flood control,

navigation, and watershed management. 	 It is the concern of the Commission to evaluate what impact any proposed

action or development in the Basin would have on each of these areas of concern and to rule on the acceptability

and consequences of the proposition.	 This, on the surface, seems to say that the DRBC is to do land use manage-

ment solely from the point of view of water resources, without considering socioeconomic or other natural and

physical factors. 	 But in practice, this is not so - for in fact, there are many water management practices that

can, for example, be implemented to alter the water supply and water quality conditions - if a given propo salp	 P	 Pp Y	 q	 Y	 g^	 P	 Posal or

,l
development is worth it. 	 Thus, all factors are considered. 	 It is simply that in the case of the DRBC, land use

management decisions are derived via water resources management practices rather than some other, perhaps

equally suitable approach to land use management.

The DRBC is a regulating agency; it can allow or disallow a given development for a reason such as its possible

impact on the availability of quality of the water supply. 	 For example, the DRBC has so far denied certain power

plant construction applications in the Schuylkill Valley because of the unsure availability of an adequate water supply
i

to meet their needs.	 As it turns out, a project has been approved by the DRBC to transfer water from the main

stem of the Delaware to the Perkiomen Creek, a tributory of the Schuylkill River. 	 When this additional water sup-

ply is available in the Schuylkill Valley, approval of the power plant application will be possible. 	 A case of Kater

management, or a land use decision? Of course, it's both; it simply says that land use management in a river

basin requires the entire array of water resources information as part of its data base.
t,

' 3. 3. 3.3 Information Requirements

Watery Supply

In the area of water supply, the knowledge of the surface water distribution in the Delaware River Basin is pretty

good.	 The biggest need is for information on ground water; e. g.
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• Is it in pools ?

• Can it be mined ?

• Where are the recharge or discharge sites ?
r

Although some ground water flow measurements and water table level measurements are being made now via a

few test wells, the general state of knowledge of ground water - even in this fairly populous region - is very poor.

There are certain classes of information on surface water that are inadequately monitored today; one is the flow in

intermittent streams. This is a factor that impacts local ecology heavily in that wastes that are discharged into

intermittent streams when they are flowing, continue to be discharged into dry stream beds when they are not

flowing. Another water supply parameter that should be better monitored is the sedimentation load being carried

in the streams.

Another needed class of information is related to the enforcement function; i.e. , the problem of stream encroach-

ment. This relates to cases where someone has "encroached" upon the normal flow or course of a stream, e.g.

by diverting water into a Dond or by damminP a stream. Even thouah a stream courses through one's private

t	 `.

a

	

	 property, this is illegal and very difficult to police.

Water Quality

In the area of water quality, the Commission's information requirements have been fairly well spelled out. In the

Delaware Estuary, which extends from the mouth of the river to about Trenton, New Jersey, the primary source of
P	 water pollution are point sources whereas above the estuary, the w,?.sh off from urban areas, roads, farms, etc. - 	 I	 r	 a^w

so called "non-point sources" dominate the water quality problem. Water quality requirements have been spelled

out in great detail in a series of Basin Regulations on Water Quality and amendments to those regulations. In fact,
1	 a	 for each of the parameters listed below, quality standards have been set and defined not only as a function of loca-

tion within the Basin, but for the use for which the water is intended as well. These standards are described in the
f

DRBC, Administrative Manual, Part III, "Basin Regulations Water Quality", November 24, 1970, and subsequent

f
proposed amendments, dated 15 February 1974. The water quality parameters are:

c
1. Dissolved Oxygen

2. Water Temperature

3. pH

4. Phenols

5. Threshold Odor Number

6. Synthetic detergents (M. B. A. S. )

7. Flourides

8. Alkalinity
a

t

9. Radioactivity	
^L
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10. Turbidity

(Y,.	 11. Fecal Coliform

12. Total Dissolved Solids

13. Chlorides

14. Hardness

15. Toxic Substances

a. arsenic

b. barium

c. cadmium

d. chromium (hexavalent)

t

e.	 dead

s f.	 mercury

g.	 selenium
_

h.	 silver
Q-'

i.	 zinc

Spanning the concerns of water supply and water quality is the problem of industrial impact on ground water. Along

- the New Jersey boundary of the Delaware estuary, much industrial waste is injected into the ground water by the

deposition of wastes in pools and lagoons from where it is leached into the ground water supply. 	 Elsewhere in the

Basin, acid, iron, and manganese get into both the surface and ground water from anthracite mines.

x: Fisheries
t

As indicated earlier, the DRBC it: charged with the conservation of fish and wildlife in the Basin. 	 One concern in

the maintenance of healthy fisheries is the concentration of certain toxic pollutants through the food chain, resulting

in undesirable levels in species finally consumed by man. 	 Also in relation to fisheries conservation, there are	 u
additional water quality parameters that must be monitored, e. g.	 water temperature, dissolved oxygen, salinity,

_ and water turbidity. 	 The problem of the American Shad, the principal anadiomous fish of the Delaware, provides

an excellent example of the fisheries problem. 	 The Shad appear to move up-river to spawn in the spring when the

water temperature reaches 50'F at the top of the Delaware estuary at Trenton. 	 Through the early summer, as the

- water temperature warms, the dissolved oxygen content of the water in the estuary continues to fall, until by mid-

summer, a 10-mile oxygen block is created, i.e., a 10 mile section of the river wbare the dissolved oxygen is

essentially zero.	 This conceivable blocks the return of the shad to the Atlantic Ocean in that they cannot survive

passage through this section of the river. 	 It is suspected that there maybe passages through the 'block" in that

repeat spawners have been identified by tagging techniques. 	 Actually, the DRBC would ideally like to directly

R
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monitor the movement of these anadromous fish. Certainly, it is of critical importance to map the 3-dimensional
distribution of dissolved oxygen throughout the Delawares main stem. Over the last several years, implementa-

tion of the Basin water quality regulations has successfully moved the occurrence of the oxygen block later and

later into the summer. Whereas ten years ago, it was forming in late May or early June, its formation now takes

until late July or early August. Successful adherence to the water quality objectives as, illustrated in Figure 3-7,

b	 set for 1977 will probably preclude its formation at all.

., f

	

	 The salinity of the lower Delaware estuary also impacts an important fisheries problem. A destructive parasite

that affects the lower estuarial oyster beds is the oyster drill. However, the drill will not propagate where the

t	 al' 't	 1 ^ th	 15	 Th s b	 ai t	 suff'	 t o	 4-ht	 th	 t b d	 bwa er s _mi y is 	 an ppm.	 u , y m n amt.5 	tcien ow m e mains em, a oys er e s can e

kept free of this parasite. A capability of routinely monitoring the salinity distribution on the Delaware is the key 	 c

to properly managing the release of fresh water upstream.

Lastly, the direct monitoring of water temperature itself is basic to fisheries management. In this regard, a very

important problem will, continue to be hot water discharges into the river from power plants. So, throughout the

Basin, but particularly in the vicinity of power plant sites, most water temperature patterns must be monitored.

9
t

User Models

- The DRBC is carrying out much work on the development of user information models. 	 A basic model of the salinity
E	 _.

and dissolved oxygen in the estuary is available in experimental form. 	 However, for lack of supportive data, many
r'

s-^

1 simplifyingassum assumptions are built-in; e.	 it is assumed that throughout the estuary the water is full 	 mixed p	 ^	 g • ^	 g	 Y	 Y

vertically.	 This is not likely to be the actual case and in the example of the dissolved oxygen problem it appears I	
,s

i	
y

to be a very significant difference.

A model is being developed to deal with the dissipation of any water property between a pipe and the stream. 	 There

{ will be generally a mixing zone of about 500 feet over which the given property will be fully diffused. 	 Depending on
many river parameters., e. g. , thermal. stratification, flow rate and pattern, water turbulence, bottom morphology

and nature, salinity, etc., the dissipation distance required can vary considerably. 	 Such a model would be of

i

invaluable assistance in the site selection process.

Another type of model being studied is a model that relates human activities to physical parameters of water use

and quality.	 For each type of activity, for example, what would be the water lost per person and, therefore, not

K'
returned to the river for reuse ? However, this type of modeling work is in its very early stages.

3. 3.4 SUMMARY OF INFORMATION REQUIREMENTS

In Table 3-10,-the information requirements, parameters and output products for urban and regional planning have

ti been summarized.	 As was explained in the beginning of this section, a specialized case of regional planning is s

represented by River Basin management.	 Thus, for illustrative purposes, the information requirements for this

r specific case are shown in Table 3-11.	 The specific requirements will undoubtedly have variations for different s
::: river basins.	 However, it is felt that Table 3-11 is representative of these data needs. 1

s
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Information
Requirement Parameters Output Products

Land ownership Boundaries and areas for: • Ownership maps at 1" - 1 mile (larger
• Federal land, by agency scales used for detailed planning)
• State land • Statistical summaries of acreages in
• County and municipal land each ownership class
• Private land

Soil properties Depth, texture, structure, • Soils maps at 1" - 2 miles or larger
presence of aggregate, wetness, • Statistical summaries of acreages in
reaction, slope, permeability, each capability class.
erosion hazard, water-holding • Reports containing soil interpretations.
capacity, inherent fertility.

Land use and Boundaries and areas for • Land-use/cover maps at 1" - 1 mile
cover land-use and cover categories. for general area-wide planning and

1" - 200' for detailed planning.
Note: Many different types of • Statistical summaries showing
classification schemes are acreages in each use/cover category.
currently in use, with the most
common being the HUD/BPR
or variations of it.

Mineral Type, location, areal extent, • Minerals maps at 1 11 - 2 miles.
deposits capacity. • Statistical summaries of mineral

production and reserves.

Topography/ Surface geometry Topographic/landform maps at 1" - 2
landforms miles (or larger where more detail is

required).

Geological Surface geometry, attitude, Geological maps at 1" - 2 miles.
structure orientation, deformation,

weathering, maturity,
strata, movement.

Stratigraphy Orientation of beds, thickness • Stratigraphic maps at 1 1 ' - 2 miles.
of beds, cycle of beds, attitude, • Stratigraphic columns.
consolidation, deformation,
erosional features, fossilization
and organic debris, depositional
features, etc.

Lithology Location and extent of different Lithologic maps at 1" - 2 miles.
rock types.

i,
f
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Table 3-10. Summary of Information Requirements for Urban and Regional Planning (Continued)

Information
Requirement Parameters Output Products

Major Type, location, extent. • Maps at 1" - 2 miles showing associations.
vegetative • Statistical summaries of association
associations acreages.

Soil erosion Type, location, extent, Maps at 1" - 2 miles (or larger depending
rate of spread. on the specific application)

Ecological Time rate of change of plant Maps at 1" - 2 m'_ec:.
succession species, their area, and

distribution.

Air quality • Total content in a column, Statistical summaries.
vertical distribution,
concentration in the
atmospheric boundary
layer, sources, and sinks
for:

- Carbon dioxide
- Carbon monoxide
- Nitrogen compounds
- Ozone
- Fluorocarbons
- Other hydrocarbons

(<HC>)
• For aerosols:

- Spatial distribution
- Particle size spectrum
- Optical properties as

a function of a
(reflectivity, absorp-
tivity, angular
scattering function).

Despoiled land: • Area/extent, and location. Maps at 1" - 2 miles (or larger where
e.g., from strip • Characterization of detailed information is needed).
mining, poor primary causal factor.
cultivation
practices,
deposition of
solid wastes,
fire, flood
erosion, over-
irrigation, etc.

Urban blight Location and extent of Maps at 1" - 1 mile.
and decay blighted and decayed areas..

Housing Quality, structural type, • Maps at 1" - 2001.
density, lot size, stock. •-:.statistical summaries.



Information
Requirement Parameters Output Products

Surface water • Areas of rivers, streams'. • Hydrologic and flood plain maps at
inventory lakes, ponds, and reservoirs. 111 - 2 miles.

• Lake, pond, and reservoir • Statistical summaries.
levels.

• River and stream flow.
• Snow cover and depth.
• Ice cover and thickness.
• Water equivalency of snow

pack.
• Snow melt runoff.
• Wetland zone.
• Salt water line of rivers.
• Area of flood plains.

Water quality Dissolved oxygen, water Statistical summaries.
temperature, pH, phenols, thres-
hold odor number, synthetic
detergents (M. B. A. S. ), flourides,
alkalinity, radioactivity, turbidity,
fecal caliform, total dissolved
solids, chlorides, hardness, toxic
substances (arsenic, barium,
cadmium, chromium (hegavalent),
lead, mercury, silenium, silver,
zinc).

Physiography of Boundaries, drainage patterns, Maps at 1 11 - 2 miles.
watersheds erosion pattern and rates, sur-

face vegetation, topography.

Evaporation  rate Water temperature, soil Statistical summaries.
from water temperature, air temperature,
surfaces and insolation, surface albedo,
bare soil radiation balance.

Evapotranspiration Water mass loss rate, insola- Statistical summaries.
rate of vegetation tion, plant albedo, boundary

layer winds and humidity,
plant geometry, standing
biomass.

Precipitation Form, distribution, rate, Statistical summaries.
and surface amount.
water runoff

Aquifers Location, depth, size. Maps at 1 11 - 2 miles showing location
and extent of different types of aquifers.

Wetlands Areal extent, water quality, • Thematic maps at I" - 2 miles.
ecological succession stage, • Statistical summaries.
plant communities, mean
period of innundation,
zonation.

if
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Table 3-10. Summary of Information Requirements for Urban and Regional Planning (Continued)
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Information
Requirement Parameters Output Products

Climate Annual mean temperature, • Climatological maps at various scales.
seasonal mean temperature, 9 Statistical summaries,
annual precipitation,
seasonal precipitation,
prevailing winds.

Noise pollution Location and extent of Maps at 1" - 2 miles.
sensitive areas.

Population/ Growth and distribution of • Maps at I" - 1 mile (or larger where
economic population, urbanization, detailed information is needed).
characteristics employment, personal • Statistical summaries.

income, education, etc.
t
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Table 3-11. Summary of Info. Requirements For River Basin Management

Info Requirement Parameters Output Products

Land Ownership Boundaries and areas for: • Ownership maps at 1" - 1 mile (larger
• Federal land, by agency scales used for detailed planning)
• State land • Statistical summaries of acreages in each
• County & municipal land ownership class
• Private land

Soil Properties Depth, texture, structure, • Soils maps at 1" -2mi. or larger.
presence of aggregate, wetness , • Statistical summaries of acreages in each
reaction, slope, permeability, capability class
erosion hazard, water-holding • Reports containing soil interpretations.
capacity, inherent fertility.

Land use and cover Boundaries and areas for land- • Land-use/cover maps at 1"-1 mile
use and cover categories. • Statistical summaries showing acreages

in each use/cover category.
Note: Many different types of
classification schemes are
currently utilized.

Mineral deposits Type, location, areal extent, • Minerals maps at 1" - 2 miles.
capacity. • Statistical summaries of mineral produc-

tion and reserves.

Topography/land Surface geometry Topographic/land form maps at 1"-2 miles
forms (or larger where more detail is required)

Geological structure Surface geometry, attitude, Geological maps at 1" - 2 miles.
orientation, deformation,
weathering, maturity, strata,
movement.

Stratigraphy Orientation of beds, thickness • Stratigraphic maps at 1"-2 miles.
of beds, cycle of beds, attitude , • Stratigraphic columns.

-consolidation, deformation,
erosional, features, fossilation
and organic debris, depositional
features, color.

Lithology Location and extent of different Lithologic maps at 1" - 2 miles.
rock types.

Surface water • Areas of rivers, streams, • Hydrologic and flood plain maps at 1" -
inventory lakes, ponds, and reservoirs. 2 miles.

• Lake, pond, and reservoir • Statistical summaries.
levels.

• River and stream flow.
• Snow cover and depth.
• Ice cover and thickness.

• Water equivalency of snow
pack.

• Snow melt runoff.
• Wetland zone.
• Salt water line of rivers.
• Area of flood plains.
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Table 3-11. Summary of Info. Requirements For River Basin Management (Continued)
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Info Requirement Parameters Output Products

Water quality Dissolved oxygen, water temp- Statistical summaries.
erature, pH, phenols,
threshold odor number, synthe-
tic detergents (M. B. A. S.),
flourides, alkalinity, radio-
activity, turbidity, fecal
coliform, total dissolved solids,
chlorides, hardness, toxic
substances (arsenic, barium,
cadmium, chromium (hexava-
lent), lead, mercury, selenium,
silver, zinc).

Physiography of Boundaries, drainage patterns, Maps at 1"-2 miles
watersheds erosion pattern and rates,

surface vegetation, topography.

Evaporation rate Water temperature, soil temp- Statistical summaries.
from water surfaces erature, air temperature,
and bare soil insolation, surface albedo,

radiation balance.

Evapotranspiration Water mass loss rate, in- Statistical summaries.
rate of vegetation solation, plant albedo,

boundary layer winds and
humidity, plat geometry,
standing biomass.

Precipitation and Form, distribution, rate, Statistical summaries.
surface water runoff amount.

Aquifers Location, depth, size. Maps at 1 11-2 miles showing location and
extent of different types of aquifers.

Wetlands Areal extent, water quality, • Thematic maps at 1" - 2 miles
ecological succession stage, • Statistical summaries
plant communities, mean
period of inundation,
zonation

Vadose water Depth of unsaturated soil, Statistical summaries
percent saturation, flow rate,
chemical nature of water (e. g. ,
dissolved solids, pH, algae
content, bacterial content):

Ground water below Flow rate, direction of flow,.
' Statistical summaries.

water table depth of water table, water
temperature, chemical nature
of water (e. g. , dissolved
solids, pH, algae content,
bacterial content).

I



Info Requirement Parameters Output Products

Farming practices Tillage method, use of agri- • Thematic maps at 1" - 2 miles
cultural chemicals, intensity depicting different parameters.
of cultivation, extent of • Statistical summaries.
cultivation, irrigation,
drainage, crop rotation, time
of planting, time of harvest.

Soil erosion Type, location, extent, rate Maps at	 2 miles (or larger depending
of speed on the specific application).

Grazing land Acreage of individual forage • Maps -rt 1"-2 miles.
supportive capacity species, plant density, • Statistical summaries.

plant vigor, plant maturity,
plant phenology.

Crop production Estimates of output by crop Statistical summaries:

Ecological succession Time rate of change of plant Maps at 1" - 2 miles.
species, their area,
and distribution

Despoiled land: e.g. , Area/extent, and location; Maps at l" -2 miles (or larger where
from strip mining, characterization of primary detailed information is needed).
poor cultivation causal factor.
practices, deposition
of solid wastes, fire,
flood erosion, over-
irrigation, etc.

Timber production Estimates of output by tree • Thematic maps at 1 11- 2 miles (or
species. larger where detailed information

is needed).
• Statistical summaries.

Forest understory Species, distribution, plant 9 Thematic maps at 1 11 - 2 miles (or
density, plant vigor larger where detailed information

is needed).
Statistical summaries.

Climate Annual mean temp., seasonal • Climatological maps at various scales.
mean temp. , annual precip. , • Statistical summaries.
seasonal precipitation, pre-
vailing winds.

Major vegetative Type, location, extent. Maps at 1" - 2 miles.
associations

Population/economic Growth and distribution of popu- o Maps at 1" - 1 mile (or larger where de-
characteristics lation, urbanization, employ- tailed information is needed).

ment, personal income, • Statistical summaries.
education,, etc.
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3.3.5 REGIONAL PLANNING INFORMATION FLOW

As an example of the application of TERSSE to a specific operational land use management problem on a regional

scale, the basic mission of the Delaware Valley Regional Planning Commission was considered. The Commission

desires to annually update their basic computer data base on land use in the Delaware Va l ley, update those

individual charts in their Environmental Overlay Series that so require, and to appropriately adjust their standing

Regional Plans.

As Is shown schematically in Figure 3-8, very high resolution scanner and imagery data will be obtained from

Shuttle flights of opportunity and from TERSSE aircraft. Working charts on a scale of 1:5000 are required by the

DVRPC. It Is expected that extractive processing procedures implemented for the Shuttle data will be oriented

toward automatic change detection to identify those areas of the Valley where land use change had occurred. In

turn, the 1 meter aircraft imagery could be used in tandem with field surveyors to identify current land use to the

detail and precision that is the current practice of the DVRPC. Ground surveys will continue to be needed at any

rate to provide the socio-economic and environmental data not expected to be obtainable from remote sensing.

The rather long interval between required observations - a year - for this application make it particularly appealing

as a Shuttle sortie mission. Any available flight of opportunity that will enable imagery to be obtained over the

relatively restricted area of interest can be so utilized, with several attempts likely possible in a year's time to

assure that cloud-free observations are possible. In view of the fact that their data base is properly updated on the

order of every ten years now, annual updates would be very valuable to the Commission.

It should also be noted that development of computer techniques for land use change analysis based more on spectral

analytical comparisons, could well relieve the necessity for Shuttle data to be of a resolution as high as 20 meters.

If the areas of land use change could more simply be identified, then only those areas would have to be surveyed with

aircraft, reducing greatly the cost of the observational data and the cost for introducing changes into the standing

geographic computer data base.

.	 i
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Land use charts would continue to be produced at a scale of 1:62,500 for use by State and County planning agencies,

This scale map is sufficient for them, recognizing that they can interrogate the full data base receiving any statis-

tical tabulations on analysis of the data they desire.

Regional planning programs currently depend heavily on having available on a common base map of scale 1:125, 000

both the land use data and individual or sets of environmental charts. It is this combination of data products that is
the basic input for their standing Regional Plans.

In noting earlier the nature of the Environmental Overlay Series, (see Table 3-5) it should be noted that inputs for

these charts are very much the object of other TERSSE observational missions; so that, one of the "other sources"

noted for this information in Figure 3-8 is TERSSE itself. The DVRPC has already positively identified an additional

20 titles desired for this overlay series. In addition, consultants to the DVRPC have identified a total of 120 	 c

't
	 possible subjects for this series. The importance of the TERSSE data processing system as a potential source of

	 1
r

information for these charts must not be overlooked.

R.4 STATE LAND RESOURCE MANAGEMENT

3.4.1 INTRODUCTION

t

P _

t

Although relatively few states have so far enacted meaningful land use legislation, an increasing number of states

are initiating debate on those issues.	 The biggest hurdle that has been encountered in all these debates is the

question of the level of government at which responsibility for various land management decisions should be retained, 4

For example, the states could retain the responsibility for the land use decisions based upon joint planning with city,
i	 county or metropolitan area governments. 	 Alternatively, the state could simply insist on formal planning procedures

3

{	 but allow the zoning decisions to remain with the local governments.
aa

The motivation for state land use planning is two-fold. 	 In the first place, many of the states are certain that federal

land use legislation will be enacted, and wish_ to present an early posture of compliance so that early receipt of

federal monies to assist in the implementation of their plans will be possible.	 Other states have simply come to

realize the basic necessity of defining the complex relationships within their state between man's activities and the a

manner in which the land is used to accommodate these activities.
9

State land use planning can be used as a tool to investigate, analyze, and address problems related to land-use 	w

conflicts.	 For example, the approach is utilized to determine where intensified use of the land in any specific way

would result in basic health or economic problems to specific individuals or to the general public.

It is only through land use analysis, correlated with ancillary information, such as demographic, employment,

income, and other available resource prognoses, that the states can hope to predict with any accuracy ; the probable

location and extent of future development, and the resulting requirements for the location and capacity of expended

public facilities. 	 The states must know where addit onal transportation capacity, sewerage treatment plants,

water treatment plants, recreational facilities, schools, hospitals, and so forth, will be needed.,

In the following sections, the land use planning activities of the State of Delaware are discussed in some detail.

Also the Land Oriented Information System (LOIS) being developed by the State of New Jersey is discussed. 	 As was

mentioned earlier, the State of Delaware was used by the study team because of its accessibility and because of the

extentof the land use planning work that has been accomplished.
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In retrospect, this selection may not have been the best because of Delaware 's size. Consisting of only three

counties and having an area only half as large as that encompassed by the Delaware Valley Regional Planning

Commission (DVRPC), it is not clear that Delaware's activities are representative of the problems faced by most

of the states,

+' 1

t	 y_.

^U

3.4.2 STATE OF DELAWARE LAND USE PLANNING

The b4aware State Planning Office is in the process of preparing a comprehensive state-wide land use plan. The

office has taken on this task in anticipation of the passage (in the near future) of national land use legislation which

gill require that each state prepare such a plan. Although it is expected that the national legislation will allow the

states five years for plan preparation and passage, the volume of information required to prepare an adequate plan

which will be both workable and long -lived is immense. Thus, by starting the preparation now, Delaware officials

hope to be able to do a sufficiently thorough job that their resulting land use plan will provide for ordered develop-

ment of the state's land resources over a period of many years and will not require frequent, drastic revisions

and modifications.

The first step in the preparation of the plan is the performance of a complete and detailed inventory of present land

uses throughout the state. To this end, the Planning Office has developed a modified grid system, dividing the

state into manageable segments, with the point of origin being the southwest corner of the state. Within the

urbanized areas, tax maps are used to identify each separately owned parcel of land; while in the rural areas,

recognizable physical boundaries such as roads, railroad tracks, and streams are utilized to delineate land

segments.

Within the grid system, each parcel was inspected so that the actual usage of the parcel could be established. The

results of these field inspections are then displayed on large-scale, color-coded maps. Maps were prepared at

scales of 1:10, 000 and 1:24, 000.

1

_

9

a

N.. A segment of the data grid coordinate system is shown in Figure 3-9., Every town, as is the case for Seaford

(092-094) in this figure is kept as one modified grid to facilitate separating data from incorporated and unincorporated

areas. An additional capability of this system is that information can be printed directly on maps by computers.

In this case, the printed data would appear in the grid areas shown in Figure 3-9.

7:Ying the land use classification scheme reproduced as Appendix R, the computer data base was developed in the

format shown in Figures 3-10 through 3-12 inclusive.

Given the completion of the inventory and the creation of a computerized data base, many valuable and accurate

planning compilations can be prepared. Subsequently, by comparison with previous inventories, the desired change

_analyses can be produced.
r	 zE

As is shown in Tables 3-12 and 3-13, the entire state has been broken down by country into urban and non-urban

land. The composition of the urban land, which is of prime concern to the DSPO, is further characterized as to

whether it is incorporated or unincorporated, as shown in Table 3 -14 and as to land use within counties in Table 3-15.	 <

Detailed county breakdowns such as shown in Tables 3 -16 and 3-17 for Sussex County have been produced for all

three counties. The end products are, by county, land use maps as is again shown for Sussex County in Figure 3-13.
_X
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Table 3-12. Distribution of Urban and Non-Urban Land Between Delaware's Three Counties, 1964

Type of Use	 Delaware New Castle Co. Kent Co. Sussex Co.

Acres	 Percent Acres	 Percent Acres	 Percent Acres	 Percent

Urban	 103.639 100.0 52,299	 50.5	 20,463 19.7	 30,877 29.8

Nonurban	 1,154,983 100.0 226,036	 19.4	 358,717 31.1	 570,230 49.3 f

TOTAL LAND	 1,258,622 100.0 278,335	 22.1	 379,160 30.1	 601,107 47.8
C

SOURCE:	 1984 field survey

h

Table 3-13.	 County Urban and Non-Urban Land Use Distribution, in Delaware, 1964

a

Sussex Co.

r

Type of Use Delaware New Castle Co. Kent Co.

Percent of Total Land
Urban 8.2 18.8 5.4 5.1

N6wurban 91.6 01.2 94.6 94.9
,

Total 100.0 100.0 100.0 100.0

Total Land Acreage 1,258,.622 278,335 379,180 601,107

SOURCE: 1964 field survey
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Table 3-14. Urban Land Use Composition in Delaware, 1964 F

k k Total	 Total Other
Land Use	 Statewide Unincorporated	 Incorporated	 Wilmington Incorporated

3

Percent of Total Urban Land Area

Residential	 49.3 39.9	 41.9	 26.4 46.4 f
Commercial	 3.0 2.5	 5.1	 5.4 5.1'

Wholesale, storage
andcontracting	 1.2 0.8	 2.7	 4.4 2.2

Manufacturing	 4.6 3.8	 3.0	 7.0 8.3

Community Services	 6.4 5.9	 8.4	 5.6 9.2 ;	 mto

i. Transportation	 37..1 39.9	 25.5	 34.5 22.7

Utilities	 0.9 0.7	 1,8	 4.2 1.0 t

Recreation and
Open Uses_	 6.5 6.5	 6.6	 12.5 5.1

TOTAL	 100.0
_

100.0	 100.0	 100.0 100.0 f

Urban Acreage	 103,639 83,654	 10,9€5	 4,720 15,265

SOURCE: '1964 field survey

r̀ Table 3-15. County Urban Land Use Composition in Delaware, 1964
+1

F

Land Use	 Delaware New Castle Co. 	 Kent Co. Sussex Co. 

---PercentPercent of Total Urban Land Area p
rr

Residential	 40.3 43.0	 38.1 37..3

Commercial 	 3.0 3.0	 3.3' 2.8 1

Wholesale, Storage
f!, Contracting	 1.2 1.1	 1.2 1.4

Manufacturing	 4.6 7.3	 2.5 1,4

Community Services 	 6.4 8.1	 3.5 5.3

± Transportation	 37,1 29.6	 46.4 43.7

< Utilities	 0.9 1.4	 0.5 0.3

Recreation & Open
Uses	 6.5 6.5	 4.5 7.8

^l: TOTAL	 100.0 100.0	 100.0 10010

Urban Acreage	 103,639 52,299	 20,463 30,877

SOURCE:	 1984 field survey 4

J

.
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Table 3-16. Distribution of Urban Land Uses in Sussex County, 1964

Land Use	 County	 Unincorporated	 Incorporated

Acres	 Percent	 Acres	 Percent	 Acres	 Percent

Residential	 11,521	 100.0	 8,546	 75.0	 2,975	 25.8

Commercial	 856 100,0 528 62.0 328 38.4,
f

Wholesale, Storage i
8 Contracting	 421 100.0 252 60.0 170 40.3

Manufacturing	 451 100.0 242 54.0 209 46.4

ì
Y^g

Community Services	 1,636 100.0 1,460' 89.3 176 10.7	 r

Transportation	 13,490 100.0 12,228 90.7 1,261 9.3

` Utilities	 81 100.0 43 54.0 38 48.8

Recreation and
Open Uses	 2,420 1C0.0 1,991 _	 82.3 429 17.7

a	 ^^ TOTALS	 30,876 100.0 25,290 81.0 5,586 16.1

F

s

Table 3-17.	 Urban Land Use Composition in ,Sussex County, 1964

l
r

e
Land Use County

_
Unincorporated Incorporated

-- Percent of Total Area

Residential 37.3 33.8 53.3

Commercial 2.8 2.1 ; 5.9

Wholesale, Storage & Contracting 1.4 0.9 3.0

Manufacturing 1.5 0.9 3.7

Community Service 5.3 5.8	 - 3.1

Transportation 43.7 48.4 22.6

r Utilities 0.2 0.2 0.7

Recreation and Open Uses 7.8 7.9 7.7 .r

TOTAL. 100.0 10010 100.0

Urban Land Acreage 30,876 2.5,290 5.586

SOURCE:	 1964 field survey

-
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Another important class of data required in the preparation of the land use plan is a detailed knowledge of the soil
i

	

	 types, topography, and characteristics of the land area. Much of this information has been obtained from surveys
performed by the Department of Agriculture's Soil Conservation Service and by the U.S. Geological Survey.

However, the detail o: these data is not sufficient for the state-wide land use plan and conceivably will have to be

supplemented by additional surveys by the Planning Office.

Once the various sets of data described above have been collected and analyzed, the next task is to establish in detail 	 f
the state-wide goal for land usage - how much should be preserved for agriculture, what directions should urban

development take, what are the requirements for transportation, for recreation, for historic preservation? The

answers to these questions will constitute the basis for the comprehensive plan. But the answers are influenced
	 c

by major political and economic considerations as well as by those of environmental quality and resource preserva-

tion. Consequently, structuring the answers is probably the most difficult of the planning tasks.

Once the goals have been established, the plan will be drawn up and presented to the state legislature. Their

responsibility is to not only pass legislation implementing the plan but also to establish controls and procedures for
enforcement of the requirements of the plan. Present expectations are that this final step will be accomplished
in less than five years. a

a 3.4.3 STATE OF NEW JERSEY LAND-ORIENTED INFORMATION SYSTEM

r'	 )	 3.4.3.1 Introduction

The extent to which land-use management activities are successful is largely dependent upon the ability to make
3j	 decisions which are timely as well as sound. In turn, such an ability is primarily contingent upon the availability

s	 ij	 of accurate, meaningful, and up-to-date information about the different aspects of land utilization within an area

of interest. Recognizing this fact, several states have begun to take steps towards the development and implementa-
tion of automated land-use information systems. These systems are of particular interest since in many respects

their structures are quite similar to the land data processing activities envisioned for the TERSSE system. In the

following discussion, attention will focus upon a system which is currently being developed by the Division of State
and Regional Planning of the State of New Jersey.

3.4. 3. 2 System Description
f !

	

	 The State of New Jerseys Land Oriented Information System (LOIS) 1 is a framework consisting of data, software,

and EDP hardware whose purpose is to provide data on the physiographic characteristics of a particular area or

the activities which take place upon it. LOIS is designed to serve primarily the data needs of the planning function;

and, although the system was initially intended to serve planning at the state level, it is anticipated that this system

will serve the needs of the planning organizations at the regional, county, and municipal levels as well.

E

1 Division of State and Regional Planning, State of New Jersey, Land Oriented Information System: A Data
Res, urce for Planning (Trenton, N. J. n, d. ).
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In general terms, LOIS will be capable of:

1. Merging data from different sources for the purposes of inventory, analysis, and modeling;

2. Displaying data in both tabular and graphic formats;

3. Aggregating data to conform to any geographical area defined by the user;

4. Responding rapidly to specified data requests; and

5. Accommodating and reflecting changes in the planning function a_nd the demand for information

LOIS will be capable of meeting many basic information demands of local and state planners. The information

incorporated into the system will include current land use (e.g., *residential, commercial), physical features

(e. g. , geology, soil type, topography), socioeconomic characteristics (e. g. , population, income), and public

facilities and services (e.g. , airports, highways, water and sewer service areas).

3.4.3.3 Data Sources

The approach being followed in the creation of the LOIS is based upon two assumptions. The first is that it costs

less in terms of time, manpower, and funds to make greater use of existing data than to collect new data. The

second is that the utility of data collected from various sources and integrated within the framework of a single

information system is greater than that of any one or group of files alone.

Thus far, several sources of inputs to the system have been identified. These consist of socio-economic and

demographic data generated by the U. S. Census Bureau, and files maintained by state agencies such as the

Departments of Environmental Protection, Community Affairs, Transportation, Labor and Industry, and the

Treasury. It is anticipated that other files will be established and integrated within the LOIS framework as new
	 y

regulatory functions are undertaken.

3.4. 3.4 Data Integration

Figure 3-14 illustrates the process through which LOIS integrates data and generates output products, and in a

large sense represents the TERSSE land data processing problem. All of the data which are integrated by the

system are land-oriented and can be assigned to a definable geographic area. The system is capable of defining

any type of spatial unit desired, and its associated data as a point, line, or an area on the surface of the earth.

Integration of files is achieved by defining each spatial unit in terms of a standard geographic identifier. The

identifier used in this case is the State Plane Coordina+n, System. In addition to providing a unique pair of coordinates

for any point in New Jersey, the coordinate system also indicates the spatial relationship between points throughout

the entire state. This makes it possible to generate data in graphic, as well as tabular formats.

To date, work on LOIS has focused upon the generation of specifications for the system design and on the testing

of individual system elements on a pilot basis. Passaic Township (Morris County) is being utilized as the test site.

In the Passaic test, each lot in the township was assigned a centroid for which a State Plane Coordinate could be

generated. In addition, coordinates were also generated for boundaries of utility and railroad rights-of-way, the
i

	

	 township boundary, and 3.5-acre grid cells corresponding to the data coding system utilized by the State Bureau

of Geology.
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Figure 3-14. A Schematic Representation of the New Jersey Land Oriented Information
System (LOIS)

Given the objective of developing a flexible system which is capable of attaining the greatest use of existing data

sources, considerable effort is being made to retain the integrity of each element in the data base. For example, if

the data describes land at the level of the census tract, the ability to display the data at this level should not be lost

It f	 t' t o	 lar er s atial unite	 as a resu o aggrega ion o s me g p
4

By virtue of the fact that data in the LOIS framework are keyed to the State Plane Coordinate System, users need

only perform two steps in order to tap into the data base. They need only specify the data to be displayed and the

type of format (tabular or graphic) desired; and define the geographic area of interest in terms of the State Plane

Coordinate system or of any spatial unit (e. g. , municipality, tract, block) to which State Plane Coordinates are

assigned.

3. 4. 3. 5 System Applications

Results thus far obtained from the Passaic test indicate that the system is already capable of partially satisfying

the demand for data pertaining to the pattern of current land, use. These results, however, fail to indicate the

full potential of the system since they were based only upon ore township assessment file and a set of tax maps.

The range of planning problems which the system could address will be expanded significantly with inputs of data 	 ^+

on population, physiographic characteristics, employment, assessed values, availability of public services, etc.
Some examples of various potential applications that are conceived are worth noting and nicely illustrate the type p

of applications envisioned for this type of land data processing system.
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Example 1: Existing land use inventory

The Demand: Display in tabular and graphic form the present distribution of land among specified land use
categories within Area X.

Procedure:	 1. Define Area X as for example

(a) That area bounded by the following State Plane Coordinate pairs
OR

(b) That area composed of the following units (tracts, blocks, municipalities) which
can be defined by the State Plane System.

(o)	 (b1
4

2 3

2.	 Instruct the computer to aggregate the acreage of land in each use category to a specified
level and display the results. a

Listin
i

Land Use Residential Industrial Commercial
s'a

Block I 50 20 0
a

Block 11 10 40 20
Block III 55 5 10 1,

Map
y

Predominant
Land Use

7
7

X.
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Example 2: Site selection and analysis	 l 1

Demand:	 Identify all areas in the state (county, locality) which satisfy the faiiowing criteria:

— vacant land of greater than 2 hectares (5 acres) in area
— assessed value of no more than $10, 000/hectare (4, 000/acre)
— soil type class I (suitable for development)
— slope of less than 5 per cent

t

...-.....	 .

1

r

Procedure:	 1. Instruct the computer to search the data base for occurrences where all of the above char-
acteristics are present.

2. Display the results as specified by the user.

Example 3: Highway route selection

Demand:	 Given three alternative highway routes, which will cost less in terms of:

— Number of people displaced
— Value of property taken
— Amount of developed land involved?

Procedure:	 1. Instruct the computer to search the data base pertaining to each route as defined by the
user.

2. Aggregate totals of each category for each route.

3. Rank routes and display as specified by the user.

Thus, the LOIS when fully implemented will provide a fundamental and flexible data base to support sound land

use decisions and the formulation of an enlightened and useful land use policy. This motivation and the approach

py

^-	 k{	 being followed in the State. of New Jersey may well be directly applicable to the TERSSE.	 .	
s

3. 4. 4 SUMMARY OF INFORMATION REQUIREMENTS
I

As was indicated in Section 3. 2. 1, the information required for land use management very closely depends on the

specific land management c-.c.ion to be made. At this point in time, the basic decision concerning the level of
e

responsibility for land management that will be retained at the state government level has not really been firmly

made in any state. As a consequence, it is real',y not possible to specifically list land information requirements for

	

	 s
Irr statesn per se.t	 '	 ;.	 a

If the decision is made to allow land use or zoning decisions to remain with local governments then their requirements

would be as shown and discussed in Section 3.3. 3 (preceeding). It is expected that in this case, the state would have

,`

	

	 a broader, less detailed need for land, use information. If the decision were made that land use decisions were to

occur within a state governmental agency, then the state information requirements would become those now
indicated as needed for urban and regional land use planning. Actually then, as is implied in Figure 3-1, land

information requirements are not relatea to the level of government at which land management decisions are being

i made. The identify of the manager is of little consequence. Land information requirements are related only to the

area for which the decision is being made, the type of land use involved, and the specific management decision to be

made,

III	
...,... 

111	 ..	 ..r

F	
3-54

V



3.5 COASTAL ZONE MANAGEMENT

3. 5. 1 ANALOGY WITH FEDERAL LAND USE LEGISLATION

Current interest in the environment and ecological sciences at a time when greater and greater demand is being

placed on the mineral, food, and recreational resources of the coastal zone, has underscored an awareness among

the joastal states that their we'Llands and coastal regions are among the more fragile (and vital) of our natural

resources. As states begin to recognize their need for logical land utilization, wetlands, long regarded as

relatively non-productive, are now receiving high level planning priority, in recognition of their vital role in

maintaining a natural ecological balance.

Coastal zone management can be generally defined as the rational prioritization of coastal land usage, in order to

(1) serve the widest segment of society as effectively as possible; and (2) minimize the impact to the enviroinmient.

The problem of coastal zone management is both unique and complex, in that the coastal states must accept the

responsibility of providing vital services, such as port facilities, off-shore oil and gas production, maintenance of

natural biological cycles to all the states while bearing the majority of the cost and detrimental impact. During the

recent energy crisis, oil producing states bordering the Gulf of Mexico expressed displeasure at the reluctance of

Atlantic coastal states to develon their off-shore petroleum reserves, or serve as sites for refineries or bulk

C

transfer facilities. In time, economic necessity may override aesthetic considerations.

In order to utilize these unique regions of the coastal states in an optimum manner, and to the benefit of the nation
j

as a whole, a need for coastal zone management has been recognized. This recognition has come from both the 	 _,4

Federal Government and, in some cases, from the states themselves. The coastal management aspect of state-

federal cooperation is but a small segment of a comprehensive program of land use planning envisioned at all levels

of state and local government.

To this end, the Federal Government under the auspices of the Coastal Zone Management Act of 1972, has established

the Office of Coastal Enviromnent (OCE) within the National . Oceanic and Atmospheric Administration (NOAA) of the

Department of Commerce. The office will serve to coordinate coastal zone management on a state level, through

the implementation of federal guidelines and financial sup.port. Under this Act, the Federal Government is

authorized to make annual grants to any coastal state "for the purpose of assisting in the development of a manage-

ment program for the land and water resources of its coastal zone. 11 In this way coastal states will receive the 	
J

financial support they need while retaining.the responsibility to manage their valuable coastal assets.

The Federal Coastal Zone Management Act of 1972 delineates specific management programs for which grants are

available. These include:

1. An identification of the boundaries of the coastal zone subject to the management program.

2. A definition of what shall constitute permissible land and water uses within the coastal zone which have a
direct and significant impact'on the coastal waters.

3. An inventory and designation of areas of particular concern within the coastal zone.

4. An identification of the means by which the state proposes to exert control over the land and water uses
referred to in paragraph (2), including a listing of relevant constitutional provisions, legislative enactments,
regulations, and judicial decisions,
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5. Broad guidelines on priority of uses in particular areas, including specifically those uses of lowest priority.

6. A description of the organizational structure proposed to implement the management program, including
the responsibilities and interrelationships of local, areawide, state, regional, and interstate agencies in
the management process.

I
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In a very similar way, the pending Federal Land Planning bill also encourages states to develop land management

plans. The principal point of contention over this legislation has been at what level of government should land use

controls reside over which type of developments and land areas. In no case would it be the Federal Government;

the debate is between state versus local control.

For the purposes of this study, it was felt that a detailed consideration of the information requirements emerging

from the need for the coastal states to develop management plans would give good insight into the nature of the

information requirements that would be generated by federal land use legislation, and in turn to the probable impact

of that land use legislation on TERSSE.

Coastal zone planning on the state level has been to a large measure a reaction to federal legislation, i. e. , a

willingness to meet requirements of the Coastal Zone Management Act in order to qualify for federal funds. The

response expected to the pending Federal Land Planning bill by the states will be similar. State programs are

presently in various stages of completion, and vary in comprehensiveness and sophistication.

P

ir	 r

In general, several problems exist at the state and local level which are common to all coastal states, and in fact,

provided some of the initial impetus for the federal legislation, Perhaps the most important of these is the under-

standable tendency on the part of local governments to place local economic and aesthetic interests above larger	 !1

scale (and perhaps more nebulous) national interests. An economically depressed area may welcome development
of the local coastal region for the tax and employment benefits it includes. A local government may decline to host

an oil refinery or bulk transfer facility, even though convinced that an acute need for one exists, simply to avoid the
a

negative spillover effects. The average citizen, faced with economic realities or a love of natural beauty, may be

disinclined to cooperate with laws set down by those less affected.

Herein then lies the philosophy behind coastal zone management (and indeed, land use planning in general). National
i

needs must be met, and natural resources must be preserved.. Priorities must be assigned with foresight and with
's

responsibility to those affected. While, in some cases, local interests must be subjugated for the benefit of societyr

as a whole,, legislation must be enacted which will spread both benefits and negative impacts as equitably as possible.

Individual states have attacked these t, -)mmon problems and those unique to their case in differentways, under the

is	 general guidance of the Federal Coastal Zone Management Act of 1972. A summary of selected existing significant
s	 state programs for the coastal zone is given in Table 3-18.

3. 5. 2 COASTAL ZONE MANAGEMENT IN DELAWARE

3. 5. 2. 1 Definition of the Problem

The study team felt it would be useful and instructive to examine a single state's approach to the coastal manage-

ment problem in order to understand the complexities involved in coordinating legislation at the federal, state and

local levels, and in order to derive a good first cut at a cross section of typical information reauirements for this
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Table 3-18. Current State Programs in the Coastal 'Zone

State Legislation/Organization Purpose/Comments

Alabama Alabama Development Office Comprehensive coastal zone plan
in preparation.

Alaska Dept. of Natural Resources In process of defining environ-
Division of Marine & Coastal Zone mental base levels.
Management

Alaska Land Act, 1959 Land use classification.
Sea Grant Program

California Coastal Zone Conservation Commission State-wide

San Francisco Bay Conservation Preserving the S. F. Bay region.
and Development Commission

Coastal Conservation Act, 1972 Control of development.

Connecticut Dept. of Environmental Protection Wetlands management.

Wetlands Protection Act, 1969 Control development, inventory
wetlands.

Delaware Comprehensive state-wide program to
be discussed in detail in the following
section of this report.

Florida Coastal Coordinating Council Coastal zone research and
planning.

Setback Lines Act, 1971 Beach preservation.

Land Conservation Act, 1972 To conserve recreational and
endangered lands,

Environmental Land and Water Land development regulations
Management Act, 1972 Coastal Zone Management

Atlas in preparation.

Georgia Coastal Marshland Protection Act, 1970 To preserve Marshlands.
Comprehensive Coastal Zone Plan in
progress

Louisiana Advisory Commission on Coastal and To develop a Coastal Zone
Marine Resources Mgmt. Plan.

Superport Act, 1972 Created a deep draft harbor and
terminal authority.

Louisiana State University (center for Completed a study called
Wetlands Resources) "Proposed Multiuse Manage-

ment Plan for the Louisiana
Coastal Zone" to contribute to
state-wide coastal management.

f
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State Legislation/Organization Purpose/Comments

Maine Wetlands Preservation Act 1967 Control wetlands destruction
various other acts re: site selection, and development, limit
zoning, land use State Planning Office industrial development.

Coastal Zoning.

Maryland Maryland Dept. of Natural Resources Coordinate Natural Resources

Wetlands Act, 1970 Planning.

Power Plant Siting Act, 1971

Shore Erosion Control Act, 1970

Massachusetts Department of Natural Resources Hatch- Comprehensive law protecting
Jones Act, 1965 the environment, including

fisheries, wetlands, channel
dredging, pollution control.

Coastal Wetlands Protection Act, 1965

Commission on Ocean Management Includes coastal zone manage-
ment.

Office of Environmental Affairs State-wide planning

North Carolina Dept. of Natural and Economic Res. Coastal Planning and Manage-
Council on Marine Sciences ment.

Estuarine Study Act, 1969 Coastal Zone, Estuary usage.

Wetlands Protection Act, 1971
Legislation is pending for a State-
wide coastal zone management program.

Oregon Oregon Coastal Conservation and State-wide coordination:
Development Commission

Beach Access Act, 1967

Power Plant Siting, 1969

Coastal Zone Management Plan, 1971 Develop & implement natural

Coastal Construction Moratorium, 1971 resources planning.

.f
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land management problem. The State of Delaware was selected both for convenience and because it has addressed

the problem in an aggressive and comprehensive manner. Delaware was also felt to be a good choice for study for

several other reasons: (1) Delaware has recently been involved in a deep water port and refinery siting study -

consequently, much of the required wetlands inventory/coastal zone usage analysis has already been done by the

Environmental Protection Agency, the State Planning Office and the College of Marine Studies of the University

of Delaware; (2) Delaware's coastline is varied in physical character and serves a variety of uses - this provides a

comprehensive coastal model analogous to many coastal types found in other states; (3) Delaware is a small state in

land area and population, permitting an uncomplicated governmental organization along with well defined channels of

responsibility - this mattes it an easy task to track down information and contact those government officials

directly associated with a researcher's area of interest; and (4) the University of Delaware's College of Marine

Studies has been given "Sea Grant" status by the Federal Government, making federal funds available for extensive

research in coastal zone management related sciences.

With the advantages cited above and a progressive legislature, Delaware has enacted several laws intended to
preserve its present natural resources and provide for logical development in the future. It is significant to note

that Delaware enacted some of its legislation primarily in recognition of its land management problems, and not

just as a response to the Federal Coastal Zone Management Act of 1972.

The Delaware coast has two principal sections. The coast along the Delaware Bay includes the Port of Wilmington

and the fringes of Philadelphia's industrial complex. Major shipping lines and waste disposal from this heavily

I urbanized region contribute to poor water quality and its subsequent adverse effects on the upper Delaware coast.

The southern portion of the bay impinges on the Delaware coast as an extensive marsh complex, a vital link in the

natural ecosystem. The saline/fresh water interface and a major canal connecting the Delaware and Chesapeake

Bays makes this portion of Delaware's coastline an extremely complex and varied system.

Delaware's Atlantic Ocean coastline, from Cape Henlopen and to the south, constitutes a barrier beach - a tidal

lagoon coast penetrated by the Indian River inlet near the southern extremity of the state. Without the industrial
d

t expansion pressure evident north of the canal, land usage along the Atlantic coast has been primarily recreational.

t
Long shore currents along the coast and a slowly submerging coastline are modifying the southern portion of

Delaware to a significant degree - a major factor to consider in the light of future coastal use plans:

Delaware's coastal planning is under the direction of the State Planning Office, with inputs from the State Depart-

ment of Natural Resources, State Highway Commission and the College of Marine Studies. Recent legislation has

been in the form of three acts and a preliminary coastal zone plan generated under one of the acts. This coastal

zone plan is a response to federal legislation, and conforms to established federal guidelines in an effort to

qualify for financial support. The relevant legislation includes;

1. The State Wetlands Act of 1973

2. The Beach Preservation Act of 1973

3. The Coastal Zone Act of 1971.

F I L {^
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The State Wetlands Act of 1973 was enacted to insure proper utilization and management of Delaware's wetlands.

t' The Department of Natural Resources and Environmental Control is designated as the implementing agency, led by a
a	 ^, secretary who reports directly to the State Legislature. 	 Local level administration consists of a Wetlands Appeals

r Board chaired by direct appointment from the Governor, and staffed by members to include farmers, land
,ry

developers and conservationists. 	 The Wetlands Appeals Board has the following responsibilities:

1.	 To monitor the destruction of Delaware's wetlands.
i

2.	 To determine the environmental impact of all types of development on land erosion, scenic beauty, nat ral fecosystems, tidal cycles, water resources (ground and surface), socio-economic factors (tax and job
benefits vs. destruction of wetlands) and the "spill over" effect on lands adjacent to the proposed

{	 t	 `' development.

3.	 To police wetlands usage, and insure that local legislation is enforced.

- The Beach Preservation Act of 1972 was enacted to transfer beach erosion control responsibility from the Depart-

`' ment of Highways and Transportation to the Department of Natural Resources and Environmental Control.	 This was

{ an early step in coordinating land use (particularly coastal zone) planning in the state, by centralizing responsibility
.,xs into agencies directly involved in natural resources preservation. 	 The primary purpose of the Act is to protect

Delaware's beaches from commercial encroachment, erosion and destruction by:

j 1.	 Defining, in specific terms, the beach zone.
3

2.	 Preventing and repairing erosion damage - construction of necessary jetties, dikes and seawalls. j

3.	 Maintaining the present character of existing beaches.

The Coastal Zone Act of 1971, earliest of Delaware's efforts to manage state natural resources, was enacted to

control the location and extent of industrial development in Delaware's coastal areas. The prime purpose of the law
3
j

a^ is to protect the natural beauty, environment and recreational potential of the Delaware Coast. 	 Implementing the

f ^^ Act is the Delaware State Planning Office through the State Coastal Zone Industrial. Control. Board. 	 The members of

j the Board include: 3

j 1.	 Secretary of Natural Resources and Environmental Control

2.	 Secretary of Community Affairs and Economic Development
r

( 3.	 Chairmen, County Planning Commissions

t Their responsibilities:

State planner and State Coastal Zone Industrial Control Board will consider requests for building permits in the
Coastal Zone on the basis of:

Environmental impact - pollution, destruction of flora and fauna, drainage, land erosion, water resources.

Economic effects - jobs, taxes, "spillover" land use.

4
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The combination of these State legislative efforts, and the enactment of the Federal Coastal Zone Management Act

of 1972 have influenced Delaware to develop a Coastal Zone Plan, now in preliminary form, which will eventually

form part of a comprehensive land use management plan for the entire state. 	 The purpose of the plan is to manage

i.4

	

efficiently Delaware's coastal zone in accordance with federal legislation. 	 The implementing agency for the Coastal

Zone Plan will be the State Planning Office, with inputs from the Governor's Task Force on Marine and Coastal

Affairs, and the Governor's Wetlands Action Committee. 	 The preliminary plan aims at determining the manner in

lwhich Delaware's coastal zone is to be developed in terms of industry, recreation, and natural preserves. 	 Under

the federal legislation, Delaware will now receive financial support to assist in the preparation of a federally

approved comprehensive Coastal Zone Management Plan by the end of Fiscal Year 1977.	 These activities of the 	 I

State of Delaware in coastal zone management are summarized schematically in Figure 3-15.

I'	 3.5.2.2 Data Requirements

In attempting to manage the environment and natural resources, a federal or state generated management program

can operate efficiently only if decision makers receive timely and accurate data inputs. 	 Recent developments in	 =`
computer and remote sensing techniques have enabled data to be gathered, processed and distributed in a timely and

cost effective manner.

STATE WSTLANDS ACT	 BEACH PRESERVATION 	 COASTAL ZONE	
t	

_-
OF 1973	 ACT OF 1972	 ACT OF 1971	

i

• WETLANDS	 • DEFINE BEACH ZONE	 • DEFINE COASTAL
UTILIZATION AND	 ZONEI	 -	 MANAGEMENT 	 • PREVENT AND REPAIR

EROSION DAMAGE	 •. CONTROL INDUSTRIAL
DEVELOPMENT	 -

r
9

—	 WETLANDS FLORA	 — EROSION.	 - SALINITY
— AREA 	 — TIDES	 - WATER TEMP
—	 FLOODPLAINS	 — ESTUARINE	 — STREAM FLOW

1.;2500 .	CIRCULATION.	 — NUTRIENT LOAD
DEPARTMENT OF	 — COASTAL CURRENTS 	 — AIR .& WATER POLLUTION

NATURAL RESOURCES	 1:5000	 AREA— AGRICULTURE

— SURFACE WATER 
— GROUNDWATER

.	 — SOILS
— TOPOGRAPHY
1:62,500-

!.	 NATIONAL COASTAL
ZONE MGT. ACT

OF 1972
a

NOAA	 91
OFFICE OF COASTAL	 DELAWARE STATE

ENVIRONMENT	 PLANNING OFFICE

.	 -	 COASTAL MAP	 COMPREHENSIVE	 DELAWARE
i

-	 SERIES	 COASTAL ATLAS 
-	 (1;.50,000)	 :(1;1,000,000)	 COASTAL :ZONE .	 s

DETAILED OVERLAYS	 . INDUSTRY	 MANAGEMENT
OF LOCAL INTEREST 	 • .MINING	 PLAN.
- • PHYSIOGRAPHY	 • PHYSIOGRAPHY	

h. VEGETATION	 • FISHERIES	 -.9
r INDUSTRY	 • WETLANDS	 ;1	 `

ETC.	 ETC.

Figure 3-15.	 State of Delaware Coastal Zone Management
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.y	 Two sources of information on data required by coastal zone management programs were tapped during this study.

i Interviews were conducted with representatives from the NOAA, Office of Coastal Zone Management, and with the

Delaware State Planning Office.

Office of Coastal Environment (NOAA)

The primary purpose of this agency is to supervise the letting of grants to states for the purpose of logically

^3

993
t

developing their coastal zone/wetlands regions in accordance with guidelines set down by the Federal Coastal Zone

Management Act of 1972. 	 The immediate needs of the coastal states include the following: i

1.	 The strict definition of the seaward and landward coastal boundaries - defining a state's "territorial sea."

2.	 Accurately delineating the areal distribution of wetlands, tidal ranges, ephemeral (temporary) features t
such as ponds, streams, sand bars, beaches, etc.

!	 ' One of the desired outputs of the Coastal Zone Management Office will be a set of maps,, the scale (yet to be finally

decided) to be between 1:24, 000 and 1:50, 000.	 These maps will be useful to all states and interested agencies, and

will include a series of overlays with items of local interest. 	 Types of information sought to construct the maps

and overlays will include:

1.	 Elevations, contours, physical features

4 2.	 Bathymetry (hydrographic contours), ocean bottom types

r 3.	 Accurate location of towns and cities

(

I

4.	 Navigation channels, lights, obstructions

E 5.	 Local political boundaries
r

is
6.	 Defense installations

7.	 Inventory of "made" lands (i. e. , artificially constructed islands, fills, barriers)y:

8.	 Inventory of 'omitted" lands - those missed by human error in previous census

9.	 Vegetation, soil types, geology, tide lines
ss

x	 )

10.	 Transportation and communication, links-roads, railroads, pipelines

11.	 National parks, landmarks.

Inputs to the maps will be, in part, orthophotographic, and compatible with data collected by remote sensors. 	 Addi-

tional data of local interest will be supplied by the states themselves, in overlay format. 	 Other agencies expected

f to contribute to the effort include the Departments of the Interior, Agriculture, and NOAA's National Ocean Survey.

r e
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Auother study which is planned by the Coastal Zone Management Office as a followup to the initial mapping effort

	

L ,:	 (just described) involves the compilation of a comprehensive coastal atlas. Desired scale for this effort will be on
i	 the order of 1:500, 000 to 1:1, 000, 000, with the following objectives:

1. Develop oil and gas reserves.

2. Select sites for waste disposal (including radioactive material, sewage sludge, and chemical waste).

3. Select off-shore sites for floating uclearg	 power plants, airports and bulk transfer facilities.

4. Determine the present distribution of off- shore-oil and gas wells, "Texas Towers" and stationary ships	 4
(e. g. , radar picket, light ships and experimental). 	 J

5. Determine physical ocean characteristics such as water temperature, salinity, ocean current distribution,

	

`	 climatological zones, and horizontal and vertical advection features.
^.	 c

6. Determine primary productivity and the distribution of commercial shell and fin fishes.

7. Analyze bottom sediment characteristics, perform bathymetry of shipping lanes, and observe sediment
transport.

8. Monitor the effects of coastal industry and pollution.

'

	

	 9. Determine extent of wetlands and potential regions for recreational usage.

Delaware State Planning Office

	

,	 a

A major and immediate need is for a continuous monitoring system to measure the extent of land use change such

information as urban development, coastal erosion and the loss of agricultural and wetlands. An important con-

sideration is the "types" of land use included in the broad categories. It would appear that the land use categoriza-

tions discussed in the earlier section on River Basin planning would be most appropriate for this application. The
r

Delaware State Planning Office (DSPO) utilizes the same land use classification system shown in Appendix R for all
r	 ^,

	

:	 its work.
9

The DSPO has expressed their priority data needs for development of a'coastal zone management plan as follows:

1. Priority (1): To determine on a continuing basis where urban development is taking place. This would
enable the DSPO to pinpoint encroachment on irreplaceable natural resources such as the wetlands.

2. Priority (2): To subdivide types of urban development into logical categories, e.g. , residential, com -

mercial, public utilities, transportation. This is presently being accomplished with reasonable success.
In terms of monitoring actual changes in land usage, the DSPO indicated that coverage on an annual basis
would be sufficient.

As is described in detail in Section 3.4.2, the State of Delaware has constructed a State Land Use map. This same

map has served as a basis for their preliminary Coastal Zone Plan. The 1972 Existing Land Use map and the

Coastal Zone Land Use Plan — both preliminary in nature-prepared by the Delaware State Planning Office, are

shown in Figure 3-16 and Figure 3-17. On both maps, the legislated boundary of the Delaware Coastal Zone is

shown. These maps are shown here simply to indicate the type of products that are desired as an essential result
C'-

of a state's coastal zone planning effort.
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There are many other charts that of necessity must be developed in the process of producing a coastal zone plan,

e. g. , charts of industrial ownership, soil charts, ground slope charts, conservation plans, and so forth. Of par-

ticular importance in the coastal zone planning process; however, has been wetland mapping.

The primary need in the area of wetlands mapping involves the establishment of a wetlands baseline — i.e. , a set of

standard parameters against which to measure change. The Delaware State Planning Office has established certain

basic data from which a baseline description of their wetlands area can be derived. Based on work done by

Dr. V. Klemas of the University of Delaware, using data from the ERTS aircraft underflights, they have deter-

mined that vegetation types and their distribution can be mapped and serve as a valuable and reliable indicator of

soil types and of the condition and extent of the wetlands areas. These maps are presented at a scale of 1:2400.

The physical characteristics of the wetlands must also be known - such factors as topography (accurate to a 1.7

meter (5 foot) interval), stream distribution, drainage, soil permeability, and texture.

Describing the wetlands by these biological and physical parameters would provide both the mechanism to monitor

wetlands changes, and an input to the development of public policy. Wetlands and agricultural lands in Delaware

are being lost through real estate and industrial development. The direction and magnitude of this encroachment

must be considered in light of socioeconomic considerations — how many acres of natural coast can be sacrificed

for the jobs and tax revenue to be generated by the proposed development. The desire of the DSPO is to formulate

a plan of logical development which would boost the local economy while minimizing the negative impact on the

environment. Annual land use change analysis would enable state officials to monitor development, establish

optimum zoning, and issue permits for such things as building construction, road placement and irrigation water

usage.

Another major problem in the development of Delaware l s Coastal Zone Plan is the lack of an established baseline

for the Delaware Bay itself. To this end, the DSPO is interested in the following types of data:

1. Incremental damage to bulkheads, jetties, groins and other erosion preventative measures.

2. Changes in water properties such as temperature, salinity, turbidity, current patterus,autrient load and
stream discharge.

a

3. The uncertain impact of development on the coastal ecosystem. This is closely related to characteristics
of individual industries —energy and water usage, pollutant discharge, solid waste disposal and distribut- 	 c
tion of discharge points.

4. Erosion and tidal characteristics of the bay-coast interface. This is particularly important for road
placement and recreational land usage. For example, major highway construction in the Cape Healopen
area is now in danger of being destroyed by sea encroachment. The rate of coastal erosion was little
understood when the roads were constructed several years ago.

1	 '.
^. Closely related to the above is the problem of sediment transport and the rate of sediment infilling of

navigation channels.

6. The distribution of sediment types and shoals in the bay, closely related to commercial oyster beds. and
the location of fishing grounds.
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Other data desired by the DSPO which is applicable to the state in general include:

1.	 The degree of eutrophication of ponds, lakes and other water impoundments.
1

2.	 Location and accessibility of ground water reserves; rates of recharge, etc. (desired by the Department
^y of Natural Resources).

3.	 An inventory of the water impoundments, extent of irrigation and volume of water flow.
e

4.	 A method to insure that approved industry and commercial developments conform to contractural env.ron-
mental restrictions. t

The desired frequency of collection of coastal zone planning data is annually for the land use and character change

analyses, and periodic bursts of data, perhaps seasonally, to establish the level and trend of water quality. C

3.5.3 SUMMARY OF INFORMATION REQUIREMENTS

The information requirements for coastal zone management are summarized in Table 3-19. 	 Whereas the require-

ments as derived from the Delaware State Planning Office are incorporated here, Table 3-19 includes a broader

summary of the informational needs based on a report written by the Pacific Northwest River Basins Commission)

and information provided by the NOAA Office of Coastal Management.

3.6 URBAN LAND USE/1980 CENSUS

This section describes the background, objectives, and requirements for an Urban Land Use/1980 Census Mission

which has as its goal, the provision of field enumeration census planning imagery and land use maps for the 1980
I, census and the mid-decade census of population and housing being considered for 1985. 	 This particular mission

was also the subject of a Concept definition study effort for an early Space Shuttle sortie flight; refer to TERSSE
3	 r' Final Report, Volume 6 (An Early Shuttle Palet Concept for the Earth Resources Program). 	 Because of this

additional effort, this section is able to focus on a more specific remote sensing mission than was possible for the

other land resource management cases.

3.6.1 MISSION OVERVIEW

The land use case studies discussed so far are characteristically multi-focal in terms of diverse user community

requirements and organization; when considered collectively, they necessitate a rather complex multiple missions

program.	 A specific Space Shuttle mission to acquire and process multi-sensor data taken over the nation's urban

areas will be discussed in response to the operational needs and plans of the Bureau of the Census within the

Department of Commerce.

' The requirements of on-going and proposed operational programs of many federal, state and local government

agencies as well as private sector organizations pertaining to the high density urban corridors in the U. S. will also

be met substantially in such a mission. 	 In particular, the urban regional effort envisioned in the Land Use Data

Analysis Program of the U. S. Geological Survey within the Department of the Interior would be significantly con-

tributed to by this mission.
9

I.Columbia-North Pacific Region, Comprehensive Framework.	 Study of Water and Related Langs, Pacific North-
1 west River Basins Commission.	 Sept. 1972.
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Table 3-19. Summary of Information Requirements for Coastal Zone Management

9

M

^	 7

i

^y

9

i

F

Information Requirement Parameters Output Products

Land ownership Boundaries and areas for: • Ownership maps at 1"-1 mile
• Federal land, by agency (larger scales used for detailed
• State land planning)
• County and municipal land • Statistical summaries of acreages
• Private land in each ownership class

Soil properties Depth, texture, structure, presence of • Soils maps at 1"-2 miles or larger
aggregate, wetness, reaction, slope, • Statistical summaries of acreages
permeability, erosion hazard water- in each capability class
holding capacity, inherent fertility. • Reports containing soil interpreta-

tions

Land use and cover Boundaries and areas for land use and • Land-use/cover maps at 1"-1 mile
cover c ''e:ories • Statistical summaries showing

acreages in each use/cover
Note: Many different types of classifi- category
cation schemes are cysrrently utilized.

Mineral deposits Type, location, areal extent, capacity • Minerals maps at 1"-2 miles
• Statistical summaries of mineral

production and reserves

Topography/landforms Surface geometry Topographic/landform maps at 1"-2
miles (or larger where more detail is
required)

Geological structure Surface geometry, attitude, orientation, Geological maps at 1"-2 miles
deformation, weathering, maturity,
strate, movement

Evapotranspiration rate Water mass loss rate, insolation, plant Statistical summaries
of vegetation albedo, boundary layer winds and

humidity, plant geometry, standing
biomass

Precipitation and surface Form, distribution, rate, amount Statistical summaries
water runoff

Aquifers Location, depth, size Maps at 1"-2 miles showing location
and extent of different types of aquifers

Wetlands Areal extent, water quality, ecological • Thematic maps at 111-2001
succession stage, plant communities, • Statistical summaries
mean period of inundation, zonation

Vadose water Depth of unsaturated soil, per cent Statistical summaries
saturation, flow rate, chemical nature
of water (e. g. , dissolved solids, pH,
algae content, bacterial content)
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Table 3-t'0, Summary of Information Requirements for Coastal Zone Management (Continued)

Information Reauirement Parameters Output Products
{

Ground water below water Flow rate, direction of flow, depth of Statistical summaries
table water table, water temperature,

chemical nature of water (e. g. , dis-
solved solids, pH, algae content,
bacterial content)

Farming practices Tillage method, use of agricultural * Thematic maps at 1"-2 miles
chemicals, intensity of cultivation, depicting different parameters
extent of cultivation, irrigation, drain- • Statistical summaries
age, crop rotation, time of planting,
time of harvest

Soil erosion Type, location, extent, rate of speed Maps at 1"-2 miles (or larger depend-
ing on the specific application)

Crop production Estimates of output by crop Statistical summaries

Ecological succession Time rate of change of plant species, Maps at 1"-2 miles
their area and distribution

Despoiled land: e.g., a Area/extent and location Maps at 1"-2 miles (or larger where
from strip mining, poor • Characterization of primary causal detailed information is needed)
cultiv,:fton practices, factor
deposition of solid
wastes, fire, flood ero-
sion,over-irrigation,
etc.

Air quality •	 Total content in a column, vertical Statistical summaries
distribution, concentration in the
atmospheric boundary layer, sources,
and sinks for:
- carbon dioxide
-carbon monoxide
- sulphur compounds
- nitrogen compounds
- ozone
- fluorocarbons
- other hydrocarbons

(< HC >)
e For aerosol

- spatial distribution
- particle size spectrum
- optical properties as a function of

(reflectivity, absorptivity, angular
scattering function)

Benthic vegetation Species, distribution and area, biomass, Maps at 1"-800 feet
vigor

Continental shelves and Bottom topography, sediment movement, • Maps at 1 11-2 miles
slopes	 _ sediment thickness * -Statistical summaries



t	 Table 3-19. Summary of Information Requirements for Coastal Zone Management (Continued)
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Information Requirement Parameters Output Products

Stratigraphy Orientation of beds, thickness of beds, • Stratigraphic maps at 1"-2 miles
cycle of beds, attitudes, consolidation, • Stratigraphic columns
deformation, erosional features,
fossilization and organic debris, depo-
sitional features, color

Lithology Location and extent of different rock Lithologic maps at 1"-2 miles
types

Surface water inventory • 'Areas of rivers, streams, lakes, • Hydrologic and flood plain maps at
ponds, and reservoirs 1"-2 miles

• Lake, pond, and reservoir levels • Statistical summaries
• River and stream flow
• Snow cover and depth
• Ice cover and thickness
• Water equivalency of snow pack
• Snow melt runoff
• Wetland zone
•	 Salt water line of rivers
• Area of flood plains

Water quality Dissolved oxygen, water temperature, Statistical summaries
pH, phenols, threshold odor number,
synthetic detergents (M. B. A. S. ),
flourides, alkalinity, radioactivity,
turbidity, fecal coliform, total dissolved
solids, chlorides, hardness, toxic sub-
stances (arsenic, barium, cadmium,
chromium thexavalent), lead, mercury,
zelenium, silver, zinc)

Evaporation rate from Water temperature, soil temperature, Statistical summaries
water surfaces and air temperature, insolation, surface
bare soil albedo, radiation balance

Dredging and marine Turbidity patterns, shallow water color Maps at 1"-800 feet
construction activities changes, bottom topography

Beach morphology Size and shape of beach area; intertidal Maps at I T '-800 feet
zone width

Near-shore bottom Bottom contours, sand deposits and • Maps at 1"-800 feet
topography and movements, shoals, coral reefs, a Statistical summaries
composition artificial reefs, man-made objects,

bottom composition-

Estuarine and nearshore Surface temperature patterns, coastal • Maps at 1"-800 feet
circulation patterns current,. characteristic roughness pat- • Statistical summaries

terns, effluent patterns, surface
salinity patterns

Coastal upwelling Surface temperatures, surface salinity, • Maps at 1"-800 feet
chlorophyll concentration, nutrients • Statistical summaries

i

Y	 7

f	 j
6	

'^
,a

a
i

a



$i

r

l	 Table 3-19. Summary of Information Requirements for Coastal Zone Management (Continued)

I

Information Requirement Parameters Output Products

Surf Surf zone width, wavelength and ampli- Statistical summaries
tude of swell, wave velocity

Storm surges Slope of water surface, velocity of Statistical summaries
surge, maximum inland excursion of
water

Outfalls and river Flow rate, water temperature, dis- • Thematic maps at 1 11-800 feet
discharges solved gases, pH, alkali , ity, pesticides, • Statistical summaries

heavy metals, suspended particles,
salinity, coliform bacteria, radio-
activity, nutrients, sediment deposition
patterns and settling rate

Climate Annual mean temperature, seasonal • Climatological maps at various
mean temperature, annual precipitation, scales
seasonal precipitation, prevailing winds * Statistical summaries

Population/economic Growth and distribution of population, • Maps at 1"-1 mile (or larger where
characteristics urbanization, employment, personal detailed information is needed)

income, education, etc. • Statistical summaries

Statutory Requirements for Census Bureau Operations

The statutory requirements for the work being done at the Bureau of the Census stem from (1) the historic consti- 	 'i

tutional directive to carry out the decennial national census for continual reapportionment of the House of Repre-

sentatives based on population distribution; (2) The current Federal Revenue Sharing Act and other legislation,

again requiring demographic data for the various administrative units of cities, counties and states; and (3) The

(still) pending National Land Use Planning Assistance bills, * with the need for the above administrative units for
	 a

correlative and application data.

Current Census Procedures and Potential Impact of a Shuttle Census Mission

Since its formation as a permanent organization early in the 20th centruy, the Bureau of Census' methodology for

planning and conducting the census has been based on conventional topographic procedures and field techniques for 	
a

data acquisition. Data processing has been modernized through the use of digital computers in an integral fashion 	 v

since the 1950 Census. The geographic data base digitization activities initiated for the 1970 Census and since

enlarged have expanded the scope of automated geoprocessing application to the Census Bureau operations.
i
j	 The organizational structure of the Bureau of the Census has developed in response to the procedures and practices

currently in use to implement their functions. In carrying out the 1970 Decennial Census, the functional flow of data



(GEOGRAPHY
DIVISION.

'USGS Try PO DIVISION
INTERFACE,
7 112 QUADS,
1:2.,000

"LOCAL & STATE
AGENCIES
INPUTS.
1:9,600 FIELD MAPS

(GEOGRAPHY BRANCH, (DEMOGRAPHIC	 (FIELD DIVISION) (COMPUTER (DATA USERS
DATA PROCESSING CENSUS SERVICES SERVICE UlVI_,WN
DIVISION) DIVISION, FIELD DIVISION, SUBJECT MATTI n

DIVISION, DATA PROCESSING DIVISION)
GEOGRAPHY DIVISION, DIVISION
POPULATION DIVISION,
HOUSING DIVISION)

7_1

BASE MAPS

°a0
GEOGRAPHIC	 CONTROLLED,CCNTRCL;'	 —	 FIELD MAPS
PLANNING	 PRODUCTION

MAPS tF',r;",ATE

of8 ^HY NIL
F F

ENTM ERA-
I^..m

CENSUS O D
CENSU SIC:

TAKING
_ PLANNING PROCESSING

tnn W	

Im.	

_ )
1

FJ
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Figure 3-18. Current Functional Plow

The computerized geographic reference and demographic data processing system has expedited the post-enumera-

tion processing. However, the Bureau will be required to release a greater amount of data than ever before in

the 1980 Census Report on an even shorter time schedule than achieved in 1970.

To achieve this goal the Census Bureau has determined that a major technological advance will be necessary in the
planning phase of its operation that will expedite the entire procedure. In addressing this problem, the Geography 	 I_ }

Division of the Bureau of Census has been evaluating the potential use of aircraft data on an operational basis for 	 a

1981. A major factor in this consideration is the methodology and the costs for converting acquired data into the
a

data base format for the Bureau's use. The development of "ancillary technology" for data conversion is thus as

important an item as the acquisition of reference data itself.

Table 3-20 lists the key events and their timing which will be necessary to carry out this mission.

In terms of preparedness of the Census Bureau to embark on such a project, a nominal amount of aerial imagery

was acquired for the 1960 and 1970 Census. Independent of the 1970 census the USGS - Geography Applications

Program's (GAP) Census Cities Project was the principal experimental effort towards a methodology development

for the Bureau's assessment. NASA acquired the coverage over some 24 cities in support of the USGS Project.
s	 Photointerpretation of imagery over a number of major urban areas was carried out to arrive at delimitation of
I

the urban area boundaries and intensive urban land use classification to levels below level 2 defined in USGS Cir-

cular 671. The orthophoto maps and theme overlays formed a base data for broad-application studies during the
E
4	 19701s; the specific needs of the Census Bureau only being a partial consideration.

ERTS and Skylab data analyses by the USGS- GAP and Bureau of the Census - Geography Division have been under-

way to develop the necessary techniques for assessing and possibly implementing the 1980 program using

I.^	 n

{	
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multispectral analysis end photointerpretation of

I,

	

	 imagery. These studies are just beginning and are

continuing in cooperation with NASA and industry.

Future Preparations

From discussions with researchers at each of these

agencies, both human photointerpretation and machine

analyses methods are beginning to be investigated

using ERTS and EREP imagery and MSS scanner data.

The experimental investigation and evaluation of

electronic analyses techniques undertaken at the
USGS with ERTS computer - compatible tapes and

d	 1' ht	 1d

Table 3-20. Urban Areas Land Use/
Census Planning Mission

Mid 1975 - Planning/Evaluation Phase
Late 1978

1 Apr 1979 Earliest Flight No. 1
Date

1 Oct 1979 Latest Flight No. 1 Date

31 Dec 1979 Latest fill-in flight date

1 Oct 1979 - Enumeration planning phase
1 Apr 1980

1 Apr 1980 Census Day

1 Sep 1980 Preliminary Census
data release (estimated)

1 Oct 1980 Latest Flight No. 2 Date

F

1

i
t

;,	 I

Skylab scanner data, including un elf ig s, wou 	 a

provide the thrust for the necessary technology transfer to the Bureau of the Census - Geography Division for

operational application to the 1980 Census Planning. Digitization of (he reference, data, namely Census Block

and Track geometry, for interactive use with ERTS computer compatible tape and analyses is an integral func-

tion in this technology assessment.
,

9

While beginning efforts are underway, it is clear that a major effort is required to develop multispectral analysis

techniques and procedures which are specifically keyed to Census Bureau requirements and which make the best

use both photointerpretation and machine analysis.

Thus, by 1979, the Census Bureau should be in a position to process both imagery as well as scanner data in

transparency and in computer compatible tape formats. Having established the feasibility of use in these data 	 3

formats, both film and scanner sensor configurations can be considered as candidates. The utility of film and tape 	 '

formats is focussed primarily on the census planning and analysis functions respectively. The film format will 	 i
R

	

	 also be useful in the field operations activity if the resolution is adequate. Both data formats are also of consider

able usefulness to the U S. G. S. in their Land Use Data Analysis program as well as to a large number of other

federal, state and local governments and private users. 	 i

3.6.2 SPECIFIC MISSION REQUIREMENTS

Discussions with researchers from the Geography Division, Bureau of Census and Geography Applications Program

i%
	 U. S. G. S. led to a formulation of the observation, coverage and output products formats described below. The

sensor configuration and processing system formulation outlined here in this report meet these requirements.

This data will permit the following: (1) 1980 Census urbanized area (UA) delineation (provided a block system has

been established for the entire area of the potential UA's and preliminary steps have been completed making

"t r $	
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it possible to integrate the UA classification into the overall census system within the time limitations imposed by

the other census operations and the final legally established reporting date for census results), (2) post 1980

census analysis, and (3) map revision for the mid-decade censuses of population and housing being proposed for

1985.

Observation and Coverage Requirements

Determining the coverage requirements for the observation system can begin by using one of the nationally-oriented

products of the Decennial Census, Figure 3-19 showing the 1970 Census Urban and Rural Population. The Urban-

ized Area Concept is used to delineate these urban population concentrations. Daylight coverage of the major U. S.

cities. listed on Table 3-21. in a single sortie flight is reauired (cloud cover conditions oermittinel a fill-in flight

i
E

ffi ' is also possible as was indicated in Table 3-20. c

Orbit selection for this mission presented a different problem from that normally associated with remote sensing.

Instead of full-coverage in a given amount of time, what is desired in this instance is an orbit that passes through

,. a finite set of ground locations a maximum number of times (and at least once for each) during the flight. 	 The first

E' computer program used (courtesy of MSFC) identified a family of orbits that satisfied the set of constraints which

follow:
t

1.	 At least one overflight of each target city during a six-day flight.
^ A

2.	 A maximum cross-track (roll) angle of :15°, to minimize the geometric distortion of the images produced a
but to allow for some latitude in ground trace/target centerline offset. !

i
3.	 A minimum solar elevation angle of 30° to provide adequate lighting for the imaging.

4.	 An orbit injection date and time of June 18, 1979, 0930 GMT (It should be noted that orbit injection time
is different from launch time because of the deployment of the LDEF and transfer orbit maneuvers re-
quired before commencing the Census portion of the flight)

The parameters of the selected orbit are 433. 1 km (239.5. nm) altitude and 48. 1 degrees inclination.	 Ground traces

for this orbit were then produced as shown in Figure 3-20. 	 Table 3-32 presents an observation history of the 56

largest (over 250, 000 population) U. S. cities. 	 U. S. coverage is obtained each day during three ascending and

three descending passes during daylight.	 In general, the cities at the northern latitudes are overflown a larger

number of time than those in the southern U. S. because of the 4.8.1. degree inclination. 	 With regard to cloud

cover, the cities which receive only one overflight are: Tucson, Arizona; Miami, Florida; Honolulu, Hawaii; New

Orelcans, Louisiana; and El Paso, Texas.

i'	 y Fortunately these cities fall substantially below the national average for summer cloud probability. 	 On the other

extreme, the relatively cloudy city of Seattle, Washington receive nine over flights and Minneapolis - St. Paul
osix.	 While there exists a finite probability (approximately 60-80 %) that the mission could be fulfilled in a single

flight because of the relatively good correlation between number of overflights and cloud cover probability, mission
E

`
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Table 3-21. Urban Incorporated Areas in the U.S., Population >100,000

h

STATE POPULATION LAT. LONG.

PLACE N W

ALABAMA
BIRMINGHAM 301,000 330 30.7' 86° 48.4'

HUNTSVILLE 138,000
MOBILE 190,000
MONTGOMERY 133,000

ARIZONA
PHOENIX 582,000 330 27' 112° 04'
TUCSON 263,000 32°!13' 110°58'

ARKANSAS
LITTLE ROCK 132,000

CALIFORNIA
ANAHEIM 166,000
BERKELEY 117,000
EAST LOS ANGELES 105,000
FRE11ONT 101,000
FRESNO 166,000
GARDEN GROVE 121,000
GLENDALE 133,000
HUNTINGTON BEACH 116,000
LONG BEACH 359,000 330 46' 1180 11'
LOS ANGELES 2,810,000 340 03' 1180 15'
OAKLAND 362,000 37° 48 1 __ 1220 16'

PASADENA 113,000
RIVERSIDE 140,000
SACRAMENTOAM 257,000 38° 35' 121° 29'
SAN DIEGO 697,000 320 43' 1170 09'
SAN BERNANDINE 105,000
SAN FRANCISCO 716,000	 - 370 46' 1220 25'
SAN JOSE 446,000 370 20' 121° 53'
SANTA ANA 157,000
STOCKTON 104,000
TORRANCE 135,000

COLORADO
COLORADO SPRINGS 135,000
DENVER 515,000 390 44' 1050

_CONNECTICUT
BRIDGEPORT 157,000
HARTFORD 158,000
NEW ItAVFi4 134,000
SIAMFOKD 109,000
WATERBURY 108,000

c
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STATE POPULATION LAT. LANG.
PLACE N w

DISTRICT OF COLUMBIA
757,000 380 53' 77° 02'WASHINGTON

NORTHEAST 184,000
NORTHWEST 347,000
SOUTHEAST 194,000

FLORIDA
FORT L.AODERDALE 140,000
HIALEAH 102,000
HOLLYWOOD 107,000
JACKSONVILLE 529,000 30° 20' 810 39'
MIAMI 335,000 250 46' 800 11'
ST. PETERSBURG 216,000
TAMPA 278,000 27° 57' 82° 27''

GEORGIA
ATLANTA 497,000 330 45' 840 23'
COLUMBUS 155,000
MACON 122,000
SAVANNAH 118,000

HAWAII
HONOLULU 325,000 210 19' 157° 52'

ILLINOIS
CHICAGO 3,369,000 410 53' 870 37'
PEORIA 127,000
ROCKFORD 147,000

INDIANA
EVANSVILLE 139,000
FORT WAYNE 178,000
GARY 175,000 -
lWfMOND 108,000
INDIANAPOLIS 745,000 390 46' 86° 09'
SOUTH BEND 126,000

IOWA
CEDAR RAPIDS 111,000
DES MOINES 201,000

KANSAS
KANSAS CITY 163,000
7OPt KA 125,000
WICHITA 277,001) 370 41' 97° 20'

KENTUCKY
LC\I NGTON 108,000
LOUISVILLE 362,000 38° 15' 85° 46'

v
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Table 3-21. Urban Incorporated Areas in the U. S. , Population >100, 000 (Continued)
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Table 3-21. Urban Incorporated Areas in the U. S. , Population >100, 000 (Continued)

^.	 1

i

f

i

i

{

I

i
t 'a

a

STATE POPULATION LAT. LONG.
PLACE N W

LOU I SIANA
BA1ON ROUGE: 166,000

METAIRE 136,000
NEW ORLEANS 593,000 29° 58' 900 04'
SHREVEPORT 182,000

MA RY LA;.?)
BAI.TIEtORE 906,000 390	 17' 760 37'

MASSAC HUSETTS
BOSTON 641,000 420 22' 71° 03'
CAMBRIDGE 100,000
SPRINGFIELD 164,000
WORCESTER 177,000

MICHIGAN
DE"IRUIT 1,514,000 420 20' 830 03'
DE:ARBORN 104,000

FLINT 193,000
GRAND RAPIDS 198,000
LANSING 132,000
LIVONIA 110,000
WARREN 179,000

M I NNE' SOTA
DULUTH 101,000
MINNEAPOLIS 434,000 44° 59' 93° 16'
ST. PAUL 310,000 440 57' 930 06'

MISSISSIPPI
JACKSON 154,000

MISSOURI
INDEPENDENCE 112,000
KANSAS CITY 507,000 39° 06' 94°'35'
ST. LOUIS 622,000 380 37' 90° 12'

SPRINGFIELD 120,000

NEBRASKA
LINCOLN 150,000
C4AIEA 347,000 410 17' 960 00'

NEVADA_

'	 LAS VICAS 126,000

NH4 JERSEY
CAMDEN 103,000
ELI%ABE111 k'3,000
JERSEY CITY 2,:'1'000 40° 41' 74° 04'
NEiWARK 382,000 400 44' 740 10'
PATE:RSON 145,000

TRE.N1'ON 105,000



STATF MPLq-ATION LAT. LONG.

NEW MEXICO
ALBURQUERQUE 244,000

NEW YORK
ALBANY 116,000
BUFFALO 463,000

0
42	 53' 078	 52'

NEW YORK 7,896,000 400 42' 740 00'
BRONX 1,472,000
BROOKLYN 2,602,000
MANHATTAN 1,539,000
QUEEtis 1,987,000

ROCIiESTER 296,000 430 09' 77	 36'
SYRACUSE 197,000
YONKERS 204,000

NORTH CAROLINA
CITARLOTrE 241,000
GREENSBORO 144,000
RAYLEIGH 124,000
WINSTON-SALEM 135,000

AKRON 275,000 41' 05' 810 31'
CANTON 110,000
CINCINNATI 453,000 390 06' 840 31'
CLEVELAND 751,600 410 30' 810 42'
COLMIBUS 540,000 390 58' 830 00'
DAYTON 244,000

TOLEDO 384,000 41	 39' 830 25'
YOUNGSTOWN 141,000

OKLAHOMA
OKIAITOMA CITY 389,000

0
35	 30' 97	 30'

TULSA 330,000 0
36	 09 , 950 54'

OREGON

PENNSYLVANIA
ALLENTOWN 110,000
ERIE 129,000
PHILADEL1111A L,950,000 39 0 

57' 750	 10'
PITISBURGH 52G,000 40 0 26' 80 0 00,
SCRANTON 104,000

RHODE ISLAND

SOUTH CAROLINA
COLUMBIA 1L4,000

u^^)u
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Table u-oz, Urban Incorporated Areas muthe U.S., Population >100, 000 (Continued)
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STATE POPULATION TAT. LONG.

PLACE N W

TENNES SEF
CHATTANOOGA 119,000
KNOXVILLE 175,000
MEMPHIS 624,000 350 07' 900 03'

NASHVILLE-DAVIDSON 448,000 360 10' 860 47'

TPXAS
AMARILLO 127,000
AUSTIN 252,000 300 17'	 4 970 45'
BEAMIONT 118,000
CORPUS CHRISTI 205,000
DALLAS 8+'4,000 32° 47' 96° 49'
EL PASO 322,000 310 45' 1060 29'

FORT WORTH 393,000 320 45' 970 18'
HOUSTON 1,233,000 290 46' 95° 22'
LUBBOCK 149,000
SAN ANTONIO 654,000 29° 25' 98°-30'

UTAH
SALT LAKE CITY 176,000

VIRGINIA
ALEXANDRIA 111,000
ARLINGTON 174,000
IWIPTON 121,000
NEWPORT NEWS 138,000
NORFOLK 308,000 360 51' 760 17'
PORTSMOUTH 111,000
RICIIMOND 249,000
VIRGINIA BEACH 172,000

WASHI NGTON
SEA1'1LE 531,000 470 36' 1220 20'
SPOVANE 171,000
TACOMA 155,000

WIS CONSIN
MADISON 172,000
MILWAUKEE 717,000 43° 02' 87° 55'

NONE:
ALAS 1::1
DELAWARE
TUAHO

ILA INF

MONTANA

NEW 11A*IFSHIRE

NORTH DAKOTA

SOUTH nAKOIA
VEnIONT
WEST VIRGINIA
WYOMING

Table 3-21. Urban Incorporated Areas in the U. S. , Population >100, 000 (Continued)
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1. D. No. City OBSERVATIONS
Ascending DescerWiiig Total Additicoat

(Sun An&Le<300)

I BIRMINGHAM 2 1 3 2
2 PHOENIX 1 2 3 1

3 TUCSON 0 1 1 1

4 LONG BEACH 1 1 2 1

5 LOS ANGELES 1 1 2 1
6 OAKLAND 1 2 3
7 SACRAMENTO 2 1 3
8 SAN DIEGO 1 1 2 2

9 SAN FRANCISCO 1 2 3
10 SAN JOSE 1 2 3
11 DENVER 1 1 2
12 WASHINGTON, D.C. 2 2 4 1
13 JACKSONVILLE 1 1 2 3
14 MIAMI 1 0 1 5
15 TAMPA 1 1 2 5
16 ATLANTA 1 1 2 2
17 HONOLULU 0 1 1 7
18 CHICAGO 1 1 2
19 INDIANAPOLIS 2 1 3
20 WICHITA 1 1 2
21 LOUISVILLE 2 2 4 1
22 NEW ORLEANS 0 1 1 3
23 BALTIMORE 2 1 3
24 BOSTON 1 2 3
25 DETROIT 2 2 4
26 MINNEAPOLIS 3 3 6
27 ST. PAUL 3 3 6
28 KANSAS CITY 1 2 3
29 ST. LOUIS 1 2 3 1
30 OMAHA 2 2 4
31 JERSEY CITY 2 2 4
32 NEWARK 2 2 4
33 BUFFALO 2 2 4
34 NEW YORK 2 2 4
35 ROCHESTER 2 2 4
36 AKRON 1 2 3
37 CINCINNATI 2 1 3
38 CLEVELAND 2 1 3
39 COLUMBUS 2 1 3
40 TOLEDO 3 2 5
41 OKLAHOMA CITY 1 1 2 2
42 TULSA	 ' 1 2- 3
43 PORTLAND 2 2 4
44 PHILADELPHIA 2 1 3
45 PITTSBURGH 1 2 3 2
46 MEMPHIS 1 1 2 2
47 NASHVILLE 2 1 3 2
48 AUSTIN, TEXAS 1 1 2 3
49 DALLAS 1 1 2 3
so EL PASO 0 1 1 2
51 FORT WORTH 1 1 2 3
52 HOUSTON 1 1 2 3
53 SAN ANTONIO 1 1 2 3
54 NORFOLK, VA. 1 1 2 1
55 SEATTLE 5 4 9
56 MILWAUKEE 2 2 4

4
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planning alternatives for cloud-covered cities include either extending the first flight in duration or scheduling the

mission for a fill-in flight (e.g. , Shuttle Flight No. 6) within 90 days.

The question of how complete is the access of such an orbit to the total U. S. land mass was also addressed;

ancillary mission use of the sensors in non-urbanized areas (or urban areas of less than 250,000 population) is the

motivation for the question. Figure 3-20 illustrates that, at the southernmost latitudes. The maximum off track

distance is approximately 148 km (80nm). This figure translates to less than 20° degrees of nadir angle (15° roll

+5° half FOV), a feasible value both from the point of view of hardware complexity and data processing. The

mission thus may be considered to have full access to all points on the continental U. S. , subject to mission schedul-

ing and cloud cover constraints.

Sensor Configuration Requirements

The spatial and spectral resolution requirements of the data needs of the Census Bureau for planning, field use

and post-census use cover a broad range. The data format as well as analysis methods vary for each of these

functional uses. The data needs of the U. S. G. S. and the other users are commensurate with the Census Bureau

requirements in the urban areas. These considerations can be translated into generic sensor type and character-

istics and then matched against the availability, suitability and packageability to arrive at the sensor configuration

for this mission

1. Regional Contextual Overview. This can be accomplished with a panoramic camera, using black and
white, true color or color infrared film giving ground resolution of 10 meters or better. Quick look,
first - cut urban area delineation and outlying area analysis are the primary uses. A candidate sensor
is the S163 camera.

2. Geographic Control Data Update. Here a cartographically-useful film output is desired for planning and
field use. Resolution sufficient to delineate streets is necessary. A candidate sensor is the S190B
camera flown on Skylab. Films used should produce a resolution of 5 to 10 meters.

3. Urban Land Use Classification. For fulfilling (or approaching the fulfillment) this functional requirement
the spectral characteristics of the data and machine processing are more critical than spatial resolution
and are in contrast with the previous two categories of data requirements. Ground resolution between
15m to 20m effective field of view, with spectral gray levels of between 64 to 128 levels over the spectral
range are required. Five or six bands covering the spectral range of 0.42 to 1.1 µ m plus 2.0 to 2.6 k m
and 10.4 to 12.5 k m are the required spectral ranges for a scanner for machine-based urban land use
classification.

Both a_multi-band camera and a multispectral scanner are desired sensor types for this use. In the
former category, the S190A camera used on Skylab is a candidate. Selection of a suitable multispectral
scanner as well as any design modifications to the camera types mentioned above is discussed in more
detail in TERSSE Final Report, Volume 6.

As mentioned earlier, the Geography Division of the Census Bureau and the Geography Applications Pro-
gram at USGS have ongoing efforts to evaluate utility of the S190A and S190B as well as the ERTS MSS

1	
for their operational use.
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Data Processing Requirements

1

7
The degree to which any Earth Observations Mission can meet the operational needs of an on-going, mandatory 	 j
program of a governmental agency, is determined not only by the availability of raw or base observational data but

also by how far the data has been processed to be user-ready.: 	 For the Census Urbanized Areas Land Use Analysis

Mission, this question of data processing to user-readiness is especially important in view of the over-riding re-

quirement of a short turn-around for use of the data in developing selected 1980 Census Reports. 	 Hence, even
though the Census Bureau is preparing technologically to adopt whatever innovative procedures are necessary to

enable them to meet their goal of an expenditious Census Report, a very careful consideration of the data processing

flow depicted in Figure 3-21 will be required to provide the overall mission utility to the primary user. 	 Therefore,	 V

t the following discussion of data processing has been prepared to accompany the initial outline of the ground data
processing associated with the mission.j
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Figure 3-21.	 Acquisition, Processing and Distribution Flow for Bureau of Census Usage
i

The interaction with the user throughout the data processing flow is a feature of this mission that impacts signifi-
cantly on its success.	 Figure 3-21 illustrates the flow of data through the ground processing system. 	 Radiometric
and geometric corrections are applied to. both film and tape data. 	 Both film and tape products are used jointly to
construct thematic maps to which administrative and demographic data is added. 	 These products then enter the -
enumeration planning flow and, as well, become a final output of the project. 	 Enumeration planning involves the 	 sa

1
superposition of cultural data on the thermatic maps and photographs, from which the census tract scenarios and
enumeration plans are derived.	 The completion of the flow includes the actual census fieldwork and the issuance
of standard- census data products.	 Ground control data would be supplied jointly by the USGS Topographic Division
and the Census Bureau's Geographic Division. 	 The geometric corrections applied to each of the acquired data
products must meet the final data use criteria, both for field enumeration as well as the national geographic data

1 base of the Census Information System. The radiometric corrections, made in parallel, must account for the
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diurnal ground illumination conditions to yield the user-supplied classification accuracies regionally and nationally.

.-y The ability to routinely accomplish these corrections represent a significant technological problem which must be

addressed.

The transformation of the data from the "Acquisitor's Frame of Reference" to the "User's Frames of Reference"
is a very crucial one from the potential user's viewpoint. It involve. the conversion of the remote sensor field of

view to the ground reference frame. While there are necessarily a multiplicity of user reference frames, a Nion-

sensus is emerging on the part of users in the use of the Universal Transverse Mercator Grid for geographic infor-

mation systems.

I

	 The flow shown in Figure 3-21 was based on the requirements of the Bureau of Census, coordinated with those of
y ^;
	 the U. S. Geological Survey; processing downstream from this point becomes more specifically user oriented, and

the data produced, can serve a multitude of users outside the Census Bureau.

output Products Requirements

The mission outputs needed by the various users were generically shown in Figure 3-21. The raw or base data will

be used primarily by the USGS while the Bureau of Census requires further processed outputs.

The film data must be available in the shortest time for quick-loot: and planning use as well as for field use with

further processing. Both the film transparencies and the computer-compatible tapes are required in parallel for

machine processing for land use classification to correlate with census planning as well as post-census analysis.

Current data use procedures, especially for the field enumeration purposes, require products such as maps at
c	 1:24, 000 scale and larger. Shuttle derived data can be processed to yield map overlays at 1:24, 000 scale but

procedures for the ultimate field extraction of desired information must yet be determined. Development of

G
techniques to field-extract and record the reference data must be identified and addressed based on combining

available output formats for non-image data and the new technology involved in the Shuttle mission products.

The in-house development of a computerized geographic data base system at the Bureau of Census make the

translation of data from this mission to compatible digital formats a desired goal. The post-census (second)

flight change-detection and trend evaluation in particular would require machine-processibility of the outputs from

the initial (precensus) flight in this mission.

a
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USERS OF REPORTS ISSUED BY THE $TATISTICAL REPORTING SERVICE

Facts on agriculture are vital to all facets of agribusiness. An indication

of the volume of service is given by the following tabulation:

P .Y.	 F.Y.
1970	 1971

.	 f
Number of official reports issued, all field offices 10,169: 10,240

Copies of reports distributed .. . ......................... 15,843,000 ; 15,303,000
Special requests for information answered by field.

offices ............................................: 	 83,343:	 78,402	 t
TV, radio, and personal appearances by field office

personnel ...	 ...............	 1,486	 1,626

Newspapers, magazines, and radio and television stations are the major dis -

seminators of SRS data. When the Crop Reporting Ec.ard in Washington, D. C. releases

the monthly crop production and price reports and the major livestock reports they

	

are covered on the spot by leading newspapers and wire services. ,These reports and 	 g

others also get wide press coverage when issued at State level by the 44 SRS field

offices which serve the 50 States'. Trade publications are particularly heavy users

of SRS reports. The Department frequently issues material based on SRS reports

	

tailored specifically for use on radio and television. A set of slides and script 	

I	

}

6tmmarizing the general crop report or other significant SRS release is sent to 60

TV stations each month. Similar material is video taped for use by 3 other TV out -
:

lets. In all, SRS prepared 24 TV features last year. The Department has three

weekly radio services utilizing SRS reports. One feature is carried by some 425

stations, another goes to 240 stations. The third is a spot news service in which

stations phone USDA for a short taped report. This service receives an average of

70 calls daily. In 1971, SRS contributed 67 features for radio.

	

Farmers and ranchers are most prominent among those who need accurate data to 	 l

develop plans and to determine the best alternatives for their crop or livestock.

operations.

Other users include:

Congressional Members who determine agricultural legislation and also legisla-

tion affecting thegeneral economy of the Nation.

The President and :he Council of Economic Advisers who recotmnend policy and

legislation affecting the national economy, including agriculture.

TLe various fatmur organizations who advise their membens on the course of

action reflecting policy as determined by the current situation. 	 a
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Department of Health, Educatign, and Welfare in programing agricultural voca-

tional education, in social security and other programs affecting the agricultural

population, and in administration of pure food laws

Department of Commerce in carrying out advisory services and in executing and

I. —^	 plattning_programs that pertain to businesses dependent upon fats products or sales

to farm buyers, and for computing business indicatoro_such as the GNP.

Interstate Commerce Commission in establishing or changing rates affecting P,..

transportation of agricultural products.

Department of Interior for determining programs in reclamation, land management, t

and conservation programs.

Department of the Treasury to plan and carry out agricultural tax programs,

and to sell U.S. savings bonds in agricultural areas, 	 -^

Tariff Commission for consideration in establishing appropriate import duties.

Civil Defense agencies for assessing food availability.
t ,n

State governments to.determine regulatory, marketing, and other programs

affecting agriculture or related industries,

y
State; agricultural colleges and extension services to advise farmers about

agricultural operations in	 enera%	 to provide the basis for research analyses and

educational programs, and to measure the effectiveness of activities in the area

of crop and livestock work.

S

c

j

s
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C. E. 2-9693	 III.. Inwa

rAh l—IrR "MA I; A!"r-TrIn -t F.11TUPY R
REFORT FOR THE FARM YOU ARE OPERA71I:G

Acres
harvest.

FALL AND WINTE	 DCROPSII SEUECROPS

h.
eil last
3car
11 962

1. Winter wheat f.r grain
	

-	 - - -	 - -	 -	 - ----------- ----------

Z Winter tic for min - - - - - - - - - ----------- -•.--.__--

3. var Ers i n	 -	 - - -	 - -	 - -- ....
'tX_CQ5Ifthc Acres

',jilted phritod
SMING PLANTED CHOPS

I
this I:%,(

spr y l^ spring
18(;: i . viln

4. Corn fort!! 1 ,urpost­t, (eicept sweet corn) ---------

6. spring Wheat	 - - - - - - - - - - - ­ ----­ -- ----------

6, Oats fox all purp,.4c,_

7. Sprint: ,after

a. Flax

Q. Sorc:hums for fill purpose	 - -	 -	 -	 -	 -	 - ----------- -------- - -

10. Irish potatoes	 -	 -	 - -	 - - -	 -	 -	 -	 - ----------- ---

It. -,oybcans fur all purposcs ... .....

17. 11t k_­ _w	 r L" $^ Y^311_1_fcicro ps_.  —,,,
..	 . ....

ArremAcres

IIIAT CCOPS
to be cut
for 1'.

cat fur
bayA),

In 3063 In	 I' (1 tj

APPEKIDIXES

APPENDIX A. EXHILITS

EW6,if I
	

Exhibit 2

C.r.2- 739 JUNE 1963 ACREAGE SURVEY	 Iflinol%E

REPORT FOR THE IAlOt YOU AM' 4IPI".ILATI',G

Acres ^or 
AcreaCROP	 ".n. ,a

1.Com for all purposes (except sweet corn) - -------- — -

2. Wheat for grain - - - - - - - - - - ------

9. Oats for grain

* Barley for grain

* aye for grain

E. ropeom

T. Sortbums for &U purposes

8. Irish p0tAt0e4

Y. Urootneorn

10.Soybeans for beaw-

It. Soybeans for bay and other purposes

12. Alfalfa and alfalfa mixtures for bay- - - - -----------

13.Clover, firuothy, and mixtures of'cloverand
grasses for bay

14.Leapeclera for hay

16. All other ha

13. All hay WJ'_Ifa and
01Y all,! I, im ur, s If 0 v.r und	 m!n
ba). : 0'- N2!)-. ­ Wd %,r;	 vvtad-	 16, Vegetable crops for processing and fresh
oms;	 uild and	 MaIrket
war, nny;	 ---------

Acres	 Acsea
OR(7IIAI:D$. PASTUIU-',S, ETC.	 [is	 In	

17. Land In fruit orchards and Vineyards_ - -----------

IL Other crops (not Hated above)

11. Laud In fruit orchards and vineyards -	 -	 - ----------- ---------- cr"WA1963 Acres to
 1 UA.2

15. Acres !a Conieriation tle,ene (So;l Bank) -	 - ----------- ----------
If. Lend used for pasture only -	 - - -	 - - - ----------- ----------

Ia. All niher land, 'i-t5tur,, ldl, •, I'votl (train diver-

W. Acres In Conservation Reserve (Soil Drink, )	

-

-----------
17, ACRE: OF ALL LAND 1.% TIIIS FAIM.

land L-3 I 21. AN other land not reported ubove (Tneud a
(Include	 re	 led fray othris)

Wbefit. and Feed Gru)a dhetbion) 	 - -	 - - ----------- --- — -----

22. ACRUS OF ALL LAND IN THIS PAU31
lleportvd b y ----------- -------------------------------------------------- (Include Land rented from otners) -	 -	 -	 -	 - ------ --- — --- -------

County-- - -- ---------- - --- ------------	 State --- - - --- -------------- Name ........................................ ..........................

JOVERI 16-31013 -17 Post office ..................................	 R------- 	--------

County ----------- _ ........................	 State	 ...........

JOVERI
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and
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Field

irrig-
ated
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no
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be
pi ctnt ed

GC i23

UP	 r
aba'n^-
dored

Kantei	 For
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be

n i -a,-, t,! d
?,,r all
parpolm

,'(LiM)

......

Planted	 For 	 a
or all	 Ccimbinlry.,

purposes	 or
Threzhing

Acres	 Buthels

Cat:,.

For

or
Zhreea-

%111

A IN U
:!a.-.
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I Acres	 A'! rt .

Planted
ror all
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184	 STATISTICAL IMPORTING SERVICE

EXec"Pt renal the Questionnaire Used for the J111le Ellulneratil•e &,11-•ey

(Oklahotr.3, Terms, Yew Mexico)

AU: i I C3111^:

h

3 -	 *(Oklaho-m, Tems, raw Merl-.-o))

CROPS 1,N SEG IMNE- 14T	 n 
a 

3.

To--- for r7-:7 acre	 Col. (11
r Pa-.	 Other Gros

'ia,e 0.?Iant el	 For	 Peanuts Alfalfa	 2--op	 Utilization	
Othe'.. Uses
(Farmit.,adf.or all Gra,:Ln	 Alone	 &-I:!	 Wild Hany Gran Hay	 Peanut	 (saybe^'--13' 	 (Crain,	 Planted Past=re• ur;-03es	 A Li I 'a	 a ml	 flaxseed,	 w cds I

sole	
'Wme-7s' Lon	Xlxtjlrez	 0.rCr Fly	 17,1 9 	 paz;turc, itsfir•/e ,

at-:.	 etc.
'ate.

A	 Acrop	 V.Acr	 'Acri.-	 ' -^res	 I	 ,ires	 Acrv; A,Vca
Lai

Afn.̂-^0113—

j?J1.nted ?W-Jej

-7—

k
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June: ^•k J. 1951. N.Ln't-,4*

Field n:- Crcp to
Wo. I: , or Cr:;)

I A L ar d r, r in
Use

Use	 k

C 0.k Specify Acres

?) -'1 3)

Azrc; AzreS	 Crc=s Ep---.,es.ed or to be

p 	

'~:arve3ted
196 -1	 :11 'antc-, Ab an. -	 by Utili7ation
Crr	 to	 do,%Ld

I
	 or 	 Cron	 0*•	 Primary Utilization

Land	 cr i n 	 ?"I	 Arres	 Produe'.ion
Use	 Land	 cc! un	 Har,-	 Un- tle3ted

Use	 Grain,	 or to be Quantity (Eyamples:
Beans,	 Harvested	 Bushel,

	Snecif..• Acres Lint. See t Acres	 Tort)
(5)	 (6)	 (5)	 (9)	 (10)	 (11)

C

	

r	 ^	

y

185

Excerpt From the Questionnaire Used for flict Dc-cembc• Enumerative Survey

St:CTI0 .-J 1. FIELDS AND CROPT IN TFZACT

Jw.^- Data	 December 1 Data

--I	 -	 *1	 1	 1	 MI 	I	 I	
I

Were arri of these fie	
T.-j-

Ids irileated durj.r,, 19517

	

If Ym	 cr_n Ecr6S i:: Cc-!

If W.

SECT_ 11. FAM, SM-11 &VvI—I GWallf rN
T j,RACT FOR F-'F.'%—r3T OR USE IN 19V2.

Has there bLen (or will there bo) an;
2 	

v.heat, rye or others-,tall grain so-.rn
this fall 

in 
ary 

of 
these fields?

if
L- f	 1) -,.i Scct 4 on i"Ja

I	 r a i a
: acres in Colt nius	 9 4- 13 + In must	 ^,cres sown or to be sovai	 field
ba eqpai to or lra-vr than	 4—	 L•	 includ-.,s

•	 CE,- : :Z ^UT, -I T17-7 E —C-r5	 .1	 ii	 more than

V tilia :.on	 ;.Cl 	 Rye	 Other Sxall	 one 1961-, t
 . -ea* 	 Grains	 field

	

zilal-v,	 or to be It:anri-.,,- 	 (sec. 1,
316 el,	 Off	 Col.

hay) 50 111), SFIO)	
Acres	

(3)	 describe
	Acru3	 Ac

( 2
)rcs	 below.

`iri 	Acres(12) 	 4	 W1
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)AtlUARY 1 GZ1.!!! STOCKS REPORT 	 Y p l {
U. S. D07ortrrin1of A9:tcuitur•

se1Ndt.-o1 Pr. ortinp S9ty1e•

0. C.

=rT:r
ry it

 !.tu>t eels of Mills, Elevators,
%a'rchout-es, and Other Storages:

Please fill out and return this report as EARLI'p'
IM 11:l:U1."Y as possible. If your firm opo rel es plantst
to mom then ooe $ ate, c,: ra:ate repots should be pre-
pared for each Sate. YOU R INDIVIDUAL REPORT lS
W ILL VE KEPT CON.FiDIN i IAL.

Toe enc!osc!d envelope rugvlror. 11.0star ^.

Resn: ctfully,

t

C1lcirmcn, Crop Reporting Board

c

COM.14ENTS:

al,

12	
Budget Butte, No. 4,'-R014.9.
Approval •.oL-.. Oct. 34 1963

C.E. 2-9374	 January 1, 1963
SPECIAL 114STRUCTIONS

If you operate r:or- than cne mill, elevator, or warehouse, in
P. State, report lbc data for individual plants on the reverse
side.

Ii nti stocks are on hand, please enter "None" and rerun
report.

Government (CCC) owned groin stored at this plant mould
be included as wall as all other grain stored here.

Answer
1	 STORAGE CAPACITY 	 }aro

t'r

Hated BULK s t orage capacity	 CUSHELS
{ins there been any change in

k-ulk storage capacity since

January 1, 1662	 Yes []	 Ro M
If yes:

► low mn ef. ha y been added	 BUSHE LS
flow murt1 has been
discoutio:re d 	BUSHELS

Bored SACK E D	 cnracity
(0Lhcr t1:	 !^ L t i:	 C  pacitj-
reported eb ,_1	 DUSHFI-S

STOCKS .T THIS PLANT JANUARY 1, 1963
(Report to-fit biuvks including grain yob own and €rein

'	 stored for fe me S, millers, processors, and the Govern••
meat-Commodity Credit Corporation)

WHEAT (including durum)	 BUSHELS

RYE	 GUS4ELS

SOYBEANS	 RUSNELS

FLAXSEED	 CUSHcI.:!

CORM, shellcu nuo. on er.	 DUS! •ILLS

OATS	 6USri[ LS

Ln
EY(crainc• n	 m!y,exclu3ealt)	 DUSXELS I
  --
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GENERAL CROP PRODUCTION REPORTS
(Released at 3:00 P. M.)

i}
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f

y

Crop Production by States, 1974 (unless indicated otherwise):

Stocks of hay on farms as of January 1; indicated production of 1973-74 crop citrus
fruits; acreage, yield per acre and production of cotton and potatoes (Winter); and
prospective plantings of. potatoes (Spring). Revisions for 1973 crop potatoes (Spring).

Annual summary of acreage, y ield per acre and production for 1973 including revised
data for 1972. Note: State estimates for fruit and nuts included in Noncitrus Fruit
and Nut Annual Summary.

Prospective plantings for corn, spring wheat, oats, barley, all sorghums, soybeans,
cotton and flaxseed (35 States).

Indicated production of 1973-74 crop citrus fruits; yield per acre as of February 1
and production of potatoes (Winter).

Indicated production of 1973-74 crop citrus fruits; acreege of potatoes (Spring);
and yield per acre as of March 1 and production of potatoes (Winter).

Prospective plantings for corn, durum wheat, other spring wheat, oats, barley,
flaxseed, cotton, rice, all sorghums, potatoes, sweet potatoes, dry edible beans,
dry edible peas, soybeans, peanuts, and sugarbeets; acreage for harvest of hay
and tobacco. Revised acreage for 1973 crop potatoes (Summer).

Condition of pastures and ranges; indicated production of 1973-74 crop citrus fruits;
yield per acre as of April 1, and production of potatoes (Spring). Revisions for 1973
crop acreage, yield per acre, and production of peanuts. Also revised yield and
production for 1973 crop potatoes (Summer).

Acreage remaining for harvest as of May 1, yield per acre and indicated production
of winter wheat, percentage of winter wheat seedings-harvested for grain for
United States; condition of pastures and ranges; stocks of hay on farms; yield per
acre and indicated production of potatoes (Spring); indicated production of 1973-74
crop citrus fruits, peaches in 9 early Southern States and almonds; preliminary
production of maple sirup (1974 crop). Also revisions for 1973 cotton acreage,
yield per acre, production of lint and seed; value of lint, disposition and value of
cottonseed, monthly marketings of lint by farmers and 1973 tobacco acreage, yield
per acre, production, price and value of production (by types and classes) and
final revisions for 1972 tobacco; revision of production for almonds, bananas,
papayas and taro 1973 crop; and final revision of production for 1972-73 crop citrus fruits.

Acres for harvest for winter wheat, indicated yield per acre as of June 1 for winter
wheat; indicated production of winter wheat, peaches, Barlett pears (Pacific coast
States), cherries (;iestern States), apricots, nectarines, California plums, California
prunes, almonds, and 1973-74 crop citrus fruits; yield per acre and production of
potatoes (Spring); condition of pastures and ranges. Planted and harvested acres
for mint oil. Also revisions for acreage, yield per acre, production, price and value
of production of mint for oil, sugarbeets and sugarcane for 1973 (sugarbeet price and
value for the United States or.iv), production of beet and cane su :ar, suparbeet pulp,

Jan. 9

Jan. 16

e
Jan. 22

C

Feb. 8

Mar,

Mar. 14

Apr. 10

l I^	 I

May 8

k

June 10	 1

i	 and products of cone harvested for sugar.

ft	

f
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I

t
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Crop Production, continued

Planted acreage for cotton; planted acreage and acreage for harvest of all corn, white 	 July 11
corn, winter wheat, durum wheat, other spring wheat, oats, barley, rye, flaxseed, rice
sweetpotatoes, dry edible beans, dry edible peas, soybeans, peanuts, sorghum, popcorn,
and sugarbeets; harvested acreage for hay, tobacco,potatoes (Summer), and sugarcane
for sugar and seed. Indicated yield per acre and production as of July 1 are forecast
for winter wheat, durum and other spring wheat, oats, barley, rye, and flue-cured tobacco;
also potatoes (Summer). Production, based on average yield adjusted for trend, will be
p ,ojected for the U. S. for corn for grain, flaxseed, rice, sugar crops, dry edible beans,
dry edible peas, hay, tobacco (except flue-cured), soybeans for beans, sorghum grain
and peanuts for nuts. Indicated production of wheat by classes (U. S.), apples (Com-
mercial), apricots, peaches, pears, cherries (Western States), California grapes,
nectarines, California plums, California prunes, almonds, walnuts and 1973-74 crop
citrus fruits; condition of pastures and ranges. Revised estimates (1973 crop) of
acreage for harvest, yield per acre and production of sweetpotatoes and popcorn, and
planted acreage for popcorn.

Planted acreage for corn, soybeans, sorghum, durum wheat, other spring wheat and 	 Aug. 12
eotte	 Acreage for harvest, indicated yield per acre and indicated production as of
August 1 of corn for grain, winter wheat, durum and other spring wheat, oats, barley,
rye, flaxseed, cotton, rice, hay, sorghum grain, dry edible beans, dry edible peas,
soybeans for beans, peanuts harvested for nuts, potatoes (Summer), sweetpotatoes,
tobacco, sugarbeets, sugarcane for sugar and seed, broomcorn, mint for oil, and hops;
acreage for harvest for potatoes (Fall); indicated production of wheat by classes
(U. S.), apples (Commercial), peaches, tears, grapes, plums and prunes (Michigan,
Idaho, Washington, Oregon), walnuts-, condition of pastures and ranges; and index
of production by groups of cro p s for United States. Revised estimates for 1973
crop of harvested acreage, yield per harvested acre and production of broomcorn,
and potatoes (Fall).

Acreage for harvest, indicated yield per acre and indicated production as of September 1	 Sept. !1
of corn for grain, winter wheat, durum and other spring wheat, oats, barley, flaxseed,
cotton, rice, sorghums for grain, dry edible beans, dry edible peas, soybeans for beans,
peanuts harvested for nuts, potatoes (Sun:^ter), sweetpotatoes, tobacco, sugarbeets,
sugarcane for sugar and seed, broomcorn,, mint for oil, and hops; indicated production
of wheat by classes (U. S.), pears, graces, plums and prunes (Michigan. Idaho, Washington,
Oregon), California prunes, walnuts, filberts, pecans, coffee revised 1973 crop; condition
of pastures and ranges. Index of production by groups of crops for United States is also
shown.

Acreage for harvest, indicated yield per acre and indicated production of corn for grain,	 Oct. 10
all wheat, durum and other spring wheat, flaxseed, cotton, rice, sorghums for grain, hay,
dry edible beans, soybeans for beans, peanuts harvested for nuts, potatoes (Fall),
sweetpotatoes, tobacco, sugarbeets, sugarcane for sugar and seed, and hops; indicated
production of wheat by classes (U. S.), apples (Commercial), grapes, plums and prunes
(Michigan, Idaho, Washington, Oregon), cranberries, fiiberts, pecans and 1974-75 crop
citrus fruits: condition of pastures and ranges; and index of production by groups of
crops for United States. Seeded winter wheat forage supplies. Intentions to plant 1975
crop potatoes (Winter). Revised acreage, yield, and production for 1974 crop potatoes
(Winter).

Acreage for harvest, indicated yield per acre and indicated production as of November 1,	 Nov. 8
of corn for grain, cotton, rice, sorenurns for grain, dry edible beans, soybeans for beans,
peanuts harvested for nut;, potatoes kFall), tobacco, sugarbeets, and sugarcane for
sugar and seed. Production of California prunes, cranberries, filberts, and 1974-75 crop
cirtus fruits; condition of pastures and ranges; and index of production : groups of
crops for United States. Seeded wir.ter wheat forage supplies. Cropping practice data
for selected States -- Corn plant population, corn and soybean :ow—width and regular
varieties.
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Crop Production, continued

Acreage, indicated yield per acre and indicated production of burley tobacco, cotton, 	 Dec. 10

!'	 and pecans. Indicated production of 1974-75 crop citrus fruits. Acreage, yield per

acre, and production for wheat, oats, barley, rye, dry edible beans, rice, and potatoes

(Fall) including revised data for preceding year except for potatoes (Fall). Also price

and value for wheat, oats, barley, and rye. Production of rice by length of grain classes

and dry edible beans by commercial classes. Seeded winter wheat forage supplies-,

condition of pastures and ranges.

Seeded acreage and indicated production of winter wheat, 1975 crop.	 Dec. 23

r
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Release:
May 8, 1974
3:00 P. M. ET

CROP REPORT HIGHLIGHTS AS OF MAY 1, 1974

hi-ter wheat production is forecast at a record 1,612 million bushels, 27
percent (342 million bushels) above last year's large crop.

Ci-rus production is virtually unchanged from April 1 but 5 percent less than
last season. Production prospects remained unchanged from April 1 for
oranges, lemons, tangelos, and tangerines, but declined slightly for grape-

1	 fruit and increased for temples.

t)r;n€e production is forecast at 215 million boxes unchanged from April 1 but
4 percent (9.3 million boxes) below last season's record. Harvest was
approximately 68 percent complete by May 1 compared with about 62 percent

at the same time last year.

Grapefruit production is expected to total 63.7 million boxes, 1 percent below
last month (0.4 million boxes) and 3 percent (1.9 million boxes) below
last season's revised estimates. Harvest was 82 percent complete by the
first of May.; Last year at the same time harvest was 80 percent complete.

Peach production in the 9 southern States is forecast at 361.1 million pounds,
21 percent less than last year and the smallest crop since 1964.

;Jmond prospects in California point to a record crop of 170,000 tons, 27
percent (36,000 tons) above last year.

f^j ing potato production of 23.0 million cwt. is estimated 2 percent above the
April 1 forecast of 22.7 million cwt. and 9 percent more than 1973.

1 • a stocks on farms May 1 are estimated at 25.4 million tons, 5 percent above
j	 the same date a year ago.

i.: c:,. ton 1973 production totaled 13.0 million bales (12,879,900 bales of
C. 1 1and and 78,100 bales of American-Pima), 5 percent above 1972.

tobicco 1973 production totaled 1,738 million pounds, less than 1 percent
smaller than the 1972 crop.

s(A -TIJTICAL RE. PC) R I ING SF_RVICE	 Ck0P Rtc.PORTING E3OARU

CrPr 2-2 (5-74)	
WASHINGTON, D.C. 20250
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UNITED STATES CROP SUFIMARY AS OF MAY 1, 1974

:Acreage (in thousands): Yield per acre :Production in thousands 1

	

Crop	 For	 IndicatedIndi- :

	

and	 Harvested : 

	

unit	 1973
harvest	 1973	 Gated	 1973 :April 1,	 Flay 1,
1974

	

1974	 1974	 1974

Winter wheat	 Bu.	 38,407	 45,813	 33.1	 35.2	 1,269,653	 1,612,106
Minter wheat	 Pct. 21:	 89.0
Potatoes, Spring	 Cwt.	 98.9	 99,9	 214	 231	 21,213	 22,670	 23,048
Maple sirup	 Gal.	 857	 1,076
Peaches 3/	 Lb.	 458.7	 361.1
All hay stocks on farms	 Ton	 24,322	 25,436
Pa,rure and Range Cond. 4/ 	 Pct.	 87	 81

Ii Peaches in million pounds.
2/ Harvested acres as percent of seeded acres.
V 9 Southern States.
4/ Pasture and Range condition as of first of month. The 1963-72 average is 80 percent.

Fe	 .

CITRUS FRUITS, PRODUCTION 1/

Indicated 1973-74

	

Crop	 1972-73	
April 1	 May 1

1,000 boxes

Oranges	 224,260	 215,000	 215,000
Grapefruit	 65,640	 64,100	 63,700
Lemons	 22,200	 17,400	 17,400

1/ Season begins with the bloom of the first year shown and ends with the completion of harvest the
following year.

U. S. FINY 1 SU:-51ARY IN METRIC UNITS 1/ FOR SELECTED CROPS

Area	 Yield per hectare	 Production

	

Crop	 'larvested'	
For	 Indicated

1973	
harvest	 1973	 1974	 1973	 April 1	 May 1
1974	 1974	 1974

1,000 hectares	 Quintals	 1,000 metric tons

Winter Wheat	 15,543	 18,540	 22.2	 23.7	 34,554	 43,874

Potatoes, Spring	 40.0	 40.4	 241	 259	 962	 1,028	 1,045

Peact es	 208.1	 163.8

All r..y s f:ocks on farms	 22,065	 23,075

1/ I h ctare = 2.471 acres.
1 c -intal = 220.46 pounds; 3.67 bushels of wheat; 2.2046 cwt.of potatoes
r trio ton - 2,204.62 pounds; 1.1023 short (2,000 lb.) tons.

C° -P 1-.tv JCfTO'i, May 1974	 3	 Crop Reporting Board, SRS, USDA
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STATE

ALA
A R I Z
ARK
CALIF
COLO
DEL
FLA
GA
IDAHO
ILL
IND
IOW A

KANS
KY
LA
M0
MICH
MINK
MISS

MO
M0VT
NEBR

N-V
N J
N MEX
N Y
N C
N DA K

OHIO
OKLA
OREG
PA
5 C
S DAK
TENN
TEXAS

MINTER ;4HEAT

ACREAGE YIELD PER ACRE PRODUCTION
HARVESTED FOR INDI- INDI-

HARVEST CATED CATED
1972 1973 1974 1972 1973 1974 1972 1973 1974

1.000 ACRES BUSHELS 19700 BUSHELS

110 88 135 20.0 23.0 24.0 2.200 2.024 3.240
17 0 216 243 67.0 70.0 70.0 119390 159120 17.010
296 217 400 37.0 28.0 33.0 109952 6.076 13+200
483 570 764 4890 54.0 52.0 239184 309780 399728

29150 29400 2+360 24.0 24.5 27.0 519600 589800 63020
25 26 32 33.0 35.0 39.0 825 910 19248
42 30 37 15.0 22.0 20.0 630 660 740

140 120 150 20.0 27.0 25.0 2+800 39240 3.750
772 780 970 45.0 42.0 49.0 349740 32060 47+530

1+200 1.260 1.700 4590 30.0 40.0 549000 379800 689000
826 703 1+400 48.0 35.0 45.0 399648 249605 639000
33 27 29 37.5 31.0 38.0 19238 837 19102

99400 10,400 119300 33.5 37.0 36.0 3149900 3949800 4069800
216 164 370 32.5 33.0 34.0 79020 59412 129530
3 0 18 32 23.0 22.0 25.0 690 396 600

110 116 139 35.0 34.0 38.0 39850 3+944 59282
535 568 900 40.0 35.0 40.0 219400 199880 369000
26 32 40 30.0 37.0 30.0 780 19184 19200

160 100 162 31.0 27.0 30.0 49960 29700 49860
925 850 19200 39.0 30.0 37.0 36.075 259500 449400

1,790 29080 29470 27.0 26.5 29.0 489330 559120 719630
29509 29680 29850 3790 35.0 40.0 921,833 939,800 114.000

7 8 10 75.0 70.0 70.0 525 560 700
35 38 47 38.0 36.0 39.0 19330 19368 19833

170 289 211 2595 29.5 25.0 49335 89526 59275
140 140 205 37.0 36.0 39.0 59180 59040 79995
200 160 210 3.190 35.0 40.0 69200 59600 89400
66 73 116 33.0 32.0 31.0 2#178 29336 39596

19029 720 19540 45.0 32.0 45.0 469305 239040 699300
3,900 59260 69200 23.0 30.0 28.0 899700 1579800 1739600

828 940 1+060 42.5 35.0 44.0 359190 329900 479520
269 264 340 32.0 28.0 35.0 89608 79392 119900
136 101 162 20.0 25.0 27.0 29720 29525 49374
705 666 921 36.0 32.0 34.0 259380 219312 31.314
240 144 305 32.0 3190 35.0 79680 49464 109675

29000 39400 39300 2290 29 9 0 21.0 449000 989600 699300

i
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COTTON: ACREAGE AM) PRODUCTION, 1973 CROP 1.'ITH CUMPA.'11SONS

J A

STATE	 PLANTED ACRES HA• - ACRES YIELD PER PLANTED ACRE

1971	 1972 1973	 1971 1972	 • 1973 1971 1972 1973_
1,000 ACRES POUSDS

lti LA_!'J
AI AIL':4A	 579	 601 525	 558 580 510 531 453 410
A IZONA	 242	 273 276	 241

07	 1 140
271
4 0

276 924
450

1,059
469

1,063

.4

A:KA,.SALS 1,180 1,470 1-,	 0 , 1,	 1 1,000 467
C,LIFORNIA 760 868 950 741 863 942 705 976 884
FLORIDA 11.5 12.5 12.6 9.3 11,3 11.5 486 517 477
GIORGIA 426 461 386 385 430 375 421 368 484
I1LIbOTS 1,7 2.0 .0 .8 1.1 .0 114 141 0
IL:TL'CKY 5.3 5.8 .9 4.3 5.0 .3 465 343 162
11UISIA.4A 510 690 530 500 665 520 564 490 472
M SSISSIPPI 1,355 1,664 1,370 1,325 1,606 1,340 600 579 631
H SSOURI 343 435 241 313 405 173 561 484 359
N VADA 2.3 2.2 1.9 2.3 2.1 1.9 319 579 477

N	 }tiCICo 135 141 131 130 131 127 474 540 499

N CAMLINA 194 210 182 175 170 173 335 273 433
O 3.Y0%1-q 445 553 547 396 510 526 191 288 375
S MOLINA 381 400 330 320 340 294 346 370 421
T.2:NMSE.E 447 540 460 425 485 440 567 487 451
T.XAS `,,230 5,570 5,400 4,700 5,000 5,200 237 366 415
VIRCINIA 4.8 4.8 2.7 4.2 2.5 2.4 216 138 391

U. S. UPUIND 12,252.6 13,903.3 12,416.1 11,369.9 12,688.0 11,912.1 407 470 498

^^._ PT_^A .
Ak1ZONA 44.5 41.3 34.0 44.4 39.9 34,0 455 567 597

N. MLNICU 21.5 21.4 18.7 20.6 21.1 17.7 453 344 251
TEAS 35.7 35.0 31.7 35.4 34.5 31.2 474 431 391

CALiF. .6 .3 .2 .6 .3 .2 325 385 480

U. S. AMER. -PIMA 102.3 98.0 84.6 101.0 95.8 83.1 460 469 443

L'. 5.	 ALL 121t354.9 14,001.3 12,500.7 11,470.9 12,983.8 11,995.2 407 470 498

I

C1^:' };[Ii:U^'fIOa, N,y 197 4 	LSL -	 Civp Reporting I^^Yrc!, SRS, 1:S :A
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?COTE: Changes in the issuance dates for noncitrus fruit

and nut statistics were announced by the U. S. Department

of Agriculture in October 1973. Data on production and

value for noncitrus fruits and nuts for the United States

are contained in this report. Similar data by States

were published in a new report entitled Noncitrus Fruits

nd guts, Annual Summa_„y, released January 14, 1974.

Cr r 2 •1(74)	 January 16, 1974	 CPO? REPORTI"1G 80ARD

Si JISHCAL PE?07TI.1G SIRVICE • U.S. DEPARTMENT OF AG4ICULTU2E - WASWNGTON, D C.



INDEX NUMBERS OF CROP PRODUCTION
UNITED STATES, 1964-73 (1967=100) l/

PRODUCTION
YEAR

ALL ;	 FEED
HAY
AN

;	 FOOD SUGAR
COTTON
COTTON

T03ACC0
2/ GRAINS

FORAGE
GRAINS CROPS CROPS

1964 93 76 93 84 113 206 113 75
1965 98 89 97 87 100 202 94 90
1966 95 89 96 87 100 129 95 96
1967 100 100 100 100 100 100 100 100

1965 103 95 100 105 116 148 87 112
1969 104 99 100 97 120 135 91 115
1970 100 90 99 91 119 137 97 117
1971 112	 117	 105	 106	 121 142	 86 121
1972 113	 114	 105	 101	 137 182	 89 129

1973 119	 117	 109	 111	 120 173	 90 156

1/ THE 1971 MD 1972 INDEXES REFLECT CENSUS REVISIONS. YEARS PRIOR TO 1971 ARE-
SUBJECT TO CH VNGE AFTER REVISED DATA HAVE BEEN INCORPORATED. 2/ INCLUDES VEGETABLES,
FRUITS, NUTS AND SOME OTHER CROPS NOT IN SEPARATE GROUPS SHOWN, A.tiD FARM GARDENS.

The CROP PROi-UCTION report contains State and National estimates
with related information on selected agricultural commodities. These
data were prepared and adopted by the Crop Reporting Board which con-
sists of commodity statisticians from the Statistical Reporting
SeTvice's field offices and ltashington headquarters.

CROP REPORTING BOARD:
B. M. Graham, Chairman,

A P P R O V E D: 	 M. L. Koehn, Secretary,
J. W. Kirkbride, R. P. Small,
J. D. Herman,	 R. M. Pallesen,
J. L. Aschwege,	 D. M. Bay,
IV. H. Briscoe,	 N. C. Cross,
W. G. Hamlin,	 G. D. !!asenmyer,
R. H. Hettinger, R. B. Karnes,

-''^^^"'^• F. E. Hokara,	 C. E. Lund,
D. C. Ledford,	 A. J. Torvi,
A. M. Scott,	 C. N. Ullor..

ACTING SECRETARY OF AGRICULTURE

C"Wl' 1 ;^0!)LIC i - ION, JANUARY 111 7 3	 A-S	 CROP RE1'3RI'I\C ra. 1Vl t ► , SRS, US:.%
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OATS: Production of oats is estimated at 664 million bushels, 4 percent less than the 692 million
bushels produced last year and 25 percent be'-,v the 1971 production of 881 million

bushels. Acreage of oats harvested for grain totaled 14,110,000 acres, 4 percent more than the
13,525,000 harvested last year but 11 percent below acreage harvested in 1971. Acreage abandoned
or used for purposes other than grain accounted for 26.5 percent of planted acreage. compared with
33.0 percent in 1972 when rains interfered with harvest and 28.2 percent in 1971.

Yield of oats per harvested acre is estimated at 47,0 bushels, compared with 51.2 bushels
last wea r and the record of 55.9 bushels in 1971.

Wet weather slowed fall oat seeding in the South. Sprin o seeding moved at a slow pace
except in the Northern Plains where plant l proeressed sosewhat faster than normal. In many
north:rn States, dry weather limited straw growth nrd filling of heads. Substantial acreages
interled for grain in the Dakotas were not combined. Oats were harvested ahead of usual in the
Nortl ern Plains but in several other areas rains interrupted combining and contributed to yield
10SSe3.

BA.ZL'Y_: Production of barley in 1973 totaled 424 million bushels, about the same as the 1972
crop of 423 million but 8 percent less than the 1971 production of 464 million bushels.

Acreage harvested for grain is estimated at 10.5 million acres, 8 percent more than the 9.7
million acres harvested in 1972. Yield per acre averaged 40.3 bushels, down 3.3 bushels from
the Meld of 43.6 bushels last year.

In the North Central region a 7-percent increase in acreage nore than offset lower yields,
res0 ting in a 2 -percent increase in production. Spring seeding of barley started about a week
ahead of normal with most of the crop seeded by the end of May. In Minnesota harvest got under-
way in late July and was completed by the latter part of August. In Korth Dakota, the leading
barley State, harvest began early and progressed rapidly in the southern areas but the windup
war. delaved by t:eavy rains over the Labor Day weekend.

In the Western region reduced yields more than offset a 13-percent increase in acreage
harvested for Frain and production was down about 1 percent fron a year earlier. Hot, dry summer
weather resulted in lover yields in many areas, especiall y in the Northwest. In California early
plantinp,s were good due to rainfall early in the planting season. Dryland areas produced well
in the southern part of the State but dry weather in the northern Sacramento Valley resulted in
reduced yields and greater than normal ahandenneut. Lack of rainfall in late spring also linited
the fill of heads in final stages of maturity.

AIL ^71FAT: Production of all wheat In 1973 totaled a record high 1,711 million bushels, 11 per-
cent above the 1972 output and 6 percent above the previous high of 1,618 million

bushels in 1971. Yield per acre, at 31.6 bushels, was exceeded only by the 1972 and 1971 averages
of 32.7 and 33.9 bushels. respectively. Harvested acreage, at 53.9 million, was the largest since
1968 and 14 percent above the 1972 acreage.

WI :^.'!'R W11F.AT: The 1973 winter wh eat crop of 1,270 million bushels was record large, 7 percent
above 1972 and 11 percent above 1971. The increased production was harvested from

38.4 million acres, 10 percent more than in 1972 and the largest acreage since 1968. Yield per
acre of 33.1 bushels was 0.9 bushel below the 1972 yield and 2.3 bushels below the 1971 record
hIZJ .

The crop entered the 1972-73 winter in generally good to excellent condition. Seeding in
the Great Plains proceeded ahead of schedule except in southwest Oklahoma and in Texas where soil
r..oi tune short::ias delayed propres3 and then wet fields further slowed completion. Cool November
we--her in tha Plains delaysd growth but the crop was in rnc,! cr,Si ► +un on Decemhrr 1. Soil
mo: tur .^ vas in shnrt supply in Morr. nni nr.d t ine o.,clfic Northw est at seeding tine. November rains

he' e- d reli :ve short moisture conditions in Washington. Seeding in Missouri and most States
ea	 of the Mi:sis .Alppi Rivi-r was handicappe :I by a wet fall. Late harvest of corn and sovbeans

pr ented seeding aoste of the intended acreage of wheat and contributed to the delay in seeding

of ther field..

r

i
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0
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HARVESTED ACREAGE OF CROPS, UNITED STATES,	 1964-73

CORN : SORGHUM :
FEED

W111 A
YEAR FOR FOR OATS	 BARLEY	

GRAINS 1/; WINTER DURUM
LING

GRAIN GRALN SPRING

1,000 ACRES

_

1964 55.369 11,742 19,759	 10,277 97,147 38,075 %467 9,220
1965 55,392 13,029 18,522	 9,166 96,109 37,586 'L, 296 9,678

' 1966 57,002 12,813 17,877	 10,750 97,942 38,616 2,423 8,574
%9`7 60,694 14,988 16,110	 9,230 101,022 45,039 2,754 10,560

( i9c8 55,980 13,890 17,70,3	 9,732 97,310 41,929 3,621 9,215+

190 54,574 13,437 17,971	 9,557 95,539 36,303 3,420 7,423
1S"0 57,358 13,568 18,638	 9,725 99,289 32,702 2,105 8,757
IS%1 64,047 16,301 15,772	 10,151 106,271 32,359 2,864 12,451
1972 57,421 13,368 13,525	 9,707 94,021 34,840 2,550 9,894

( t
R

19'3 61,760 15,940 14,110	 10,527 102,337 3R,407 2,974 12,4c4

FOOD	 'SOYBEANS CORN 502G IT71

,

YEAR RICE RYE	 GRAINS 2/;FOR BEANS: FLAXSEED	 SILAGE	 FORAGE SILAGE FORAGE

- 1,000 ACRES
1d14 1.785.6 1,696 53,244	 30,793	 2,825 8,620 1,399 1,200 2.809
1)'S 1.792.7 1,473 52,826	 34,449	 2,775 8,054 1,170 1,195 2,376
IIt6 1,967.2 1,276 52,856	 36,546	 2,576 7,934 931 1,089 2.064
1.)t7 1,970.1 1.063 61,386	 39,805	 1,975 8,363 977 1,036 2,327
1 'I t 8 2,353.4 996 58,114	 41,391	 2,092 7,879 746 908 2,504
1)+9 2,128.4 1,291 50,565	 41,337	 2,605 7,892 S97 798 2,600
I 1 :0 1,814.7 1,427 46,806	 42.249	 2,848 8,065 654 741 2,167
1');1 1,817.9 1,754 51,246	 42,701	 1,545 8,770 706 1,008 2,717
1972 1,817.9 1.084 50,186	 45,698	 1,151 8,279 537 850 2,510
1973 2,170.2 1,038 57,083	 56,416	 1,725 8,764 569 842 2,137

7 IrEaNurs	 .
YEAR FOR POPCORN	 COTTON ALL DRY DRY

NUTS HAY BEANS PEAS

1,000 ACRES
1964 1,397.2 ' 165.3 14,054.6 67,375 1,388 265
1965 1,438.3 205.3 13,612.7 67,496 1,484 174
1966 1,420.7 207.1 9,552.6 64,356 1,486 175
1967 1,403.5 161.9 7,997.3 63,303 1,205 176
1963 1,438.4 185.3 10,159.3 60,922 1,424 181
1969 1,455.7 182.6 11,051.1 59,716 1,469 232
1970 1,467.0 136.5 11,155.0 (1,492 1,409 256.9
1971 1,454.5 173.7 11,470.9 61,405 1,316 202.7
1972 1,486.4 157.0 12,983.8 59,821 1,402 135.1
1913 1,499.7 1146.3 11,989.0 62,190 1,390 136.4

'EAR PEPPERJMINT SPFARMINT

1,000 ALRL-S -- ------ -
d 45.8 9.5
9' 43.7 10.4
91 58.3 16.6
9, 64.8 21.1
91	 : 74.6 24.3
f,1 t 80.4 33.3
9* 78.4 32.6
.9	 : 64.7 30.9

57.1 24.6

57.9 24.1
F'i F^XW-U .S Al. TABLE.

CROP SL')-MRY, J1.\11ARY 1974 B-i CROP REPORTING EOAkD, SRS. USDA
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YEAR	 FLAXSEED

1,000
BUSHELS

COTTON

	

LINT 3/	 SEED

	

1,000	 1,000

	

BALES	 TONS

ALL	 CORN	 SORGHUM
Wky	SILAGE	 SILAGE

1,000 TONS

iA

r

C.

n
rz

CROP PRODUCTION, U-41TED STATES 1964-73

'	 CORN FOQ 'SORGLMI FOR . FEED
YEAR GRAIN GRAIN OATS BARLEY GRAINS 1/ RYE

1,000 BUSHELS s ±,000 TONS 1,000 BUSHELS

:364 3,484,253 489,796 852,7S7 386,059 134,174 32,476

ID65 4,102,867 672,698 929,554 393,055 158,322 33,307

7965 4,167,608 714,992 803,324 392,108 158,977 27,791

1967 4,860,372 755,344 793,800 373,745 178,911 23,949

19(8 4,449,542 731,277 950,689 426,151 170,502 22,971

19;9 4,687,057 729,919 965,863 427,OSS 177,379 30,204

19'0 4,151,938 683,571 917,159 416,139 160,056 36,840

1;	 1 5,641,112 875,752 881,277 463,601 207,698 49,288

5,573,320 809,264 691,973 423,461 199,947 79,183

5,643,256 936,587 663,860 424,483 205,045 26,:?8

KHEAT

YEAR	
WINTER	 DURUM	

Oi1E	
ALL	

kICE	
GRAINS

	

2/ 	
SOYBEANS

SPRING

	

1,000 BUSHELS	 1,000 Cirl. 1,000 TONS	 1,000 BUSHELS

11:•4 1,020,987 68,146 194,238 1,283,371 73,166 43,068 700,921

W-5 1,017,075 69,856 228,662 1,315,603 76,281 44,215 845,608

15+.6 1,057,371 62,638 184,880 1,304,889 85,020 44,176 928,481

V-07 1,194,119 66,443 247,036 1,507,598 89,379 SO,368 976,439

1968 1,217,555 99,644 239,436 1,556,635 104,142 52,549 1,106,958

1969 1,131,439 108,403 202,837 1,442,679 91,904 48,721 1,133,120

1970 .	 1,091,744 52,771 207,043 1,3S1,558 83,605 45,769 1,127,100

1971 .	 1,144,164 91,805 381,820 1,617,789 85,768 S4,202 1,175,989

1972 1,185,225 72,912 286,799 1,544,936 85,439 51,437 1,270,630

197 7, 1,269,653 84,860 356,887 1,711,400 92,821 56,722 1,566,518

t

1964 24,401 15,144.9 6,237 118,778 83,551 11,249

1965 35,402 14,937.9 6,087 125,61G 84,447 12,324

1966 23,390 9,556.8 3,960 120,930 89,683 11,851

1567 20,036 7,443.4 3,210 125,134 94,783 10,236

1:'58 26,983 10,925.7 4,640 124,244 93,652 9,749

1` 1 69 34,929 9,990.2 4,068 126,026 99,161 9,360

11'70 29,548 10,192.1 4,068 126,971 93,777 7,206

1'71 18,198 10,477.0 4,240 129,119 109,667 10,908

1' , 72 13,909 13,7C2.1 5,440 128,614 108,520 10,055

).173 16,437 12,961.2 5,216 134,608 109,848 9,557

EE fWr4OTF.S AT END OF TABLE.

,'.'a:ilAL CROP S1i'•1MARY, JANUARY 1974	 B-4	 CROP REPORTING BO.LRD, SRS, USDA

C-13



STATE 1971

IIAFVLSTED ACREAGE OF PRINCIPAL CROPS	 1

1972	 : 1973

,000 ACRES

i
NkIKE 447 430 423
N.	 H. 112 111 108
VT, i 584 574 566
KASS. 152 146 151
R.	 I. 18 18 17
CO.". 149 142 146
11.	 Y. 3,866 3,730 3,872
1..	 J. 380 360 390
IA. 4,394 4,247 4,330

0 *0 9,548 9,262 9,744
I:0). 11,110 10,697 11,640
ILL. 20,461 19,946 22,221
MICH. 5,757 5,533 5,815
WIS. 8,972 8,526 8,843

MINN. 18,580 17,090 19,746
1(YWA 21,820 20,916 23.5A3

12,085 11,486 12,309
1;.	 DAK. 19,025 17,286 19,286
S. DAK. 15,110 13,755 14,918
NeS tt. 16,271 ISP415 17,452
1J4j;S. 19,686 18,809 20,731

.)EL. 461 444 465

.W. 1,355 1,332 1,407
VA. ^ 2,724 2,661 2,699
W.VA. 751 735 765
N.	 C. 4,371 4,116 4,556
S.	 C. 2,561 2,438 2,600
CA. i 4,283 4,073 4,544
FLA. 1,140 1,186 1,247

s
KY. t 4,076 4,047 4,262
TE1^v. 4,081 3,991 4,221
AL-AL. 2,920 2,914 3,054
y ISE. 5,246 5,194 5,223
ATLK. 7,253 7,193 7,541
LA. 3,660 3,716 3,741
O`I-- 9,111 7,979 9,510
LF.X 17,623 17,671 21,946

1

I

1

a
r

r

G
r

j

v	
RARVESTED ACREAGE OF PRINCIPAL CROPS BY STATES 1973 WITH COMPARISON

:to':.. 8,739 8,333 3,935
IDA:w 3,890 3,865 4,079
WYO. 1,761 1,740 1,755
-q, -

5,583 5,418 5,765
N.	 :.	 X 1,063 1,024 1,193
LRI 1,052 1,043 1,097
.CA1 1,061 1,070 1,114
: :.V. 505 471 497
tASL. 4,212 4,189 4,423
l.REG 2,407 2,393 2,J45

CALI:. 5,781 5,628 5,912
HAWA .I 122 115 116

U.	 S. 295,319 203,458 311,503

1/ CROP ACREAGES INCLUD"D ARC CORN, SORGHUM, OATS .,11ARLEY,	 1..11EAT, RICE, RYE, SOYKtANS, FLkXSLED, 	 ^I

l --%NCT5, POPCORN, COTTON, ALL IIAY, DRY BrANS, DRY PLAS, POTATOES, SI ETPOTATOF.S, TMA000, SUGA:CANF.,

AND SMAKCCF:TS.

ANNWAL CROP SUMAELY, JANUARY 1974 H-7 - CROP REPnRTI'IC BOARD. SRS, USDA
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CORN FOR -,AA IN

ACREAGE HARVESTED YIELD PER ACRE PRODUCTION

^r
SPATE

1971 1	 1972 1 1973 1971 T 1972 1973 1971 ]972 1973

19000 ACRES BUSHELS 19000 BUSHELS

N Y 349 270 360 87.0 70.0 77.0 309363 189900 279720
N J 83 52 75 65.0 7490 7990 59395 39848 59925
PA 19036 900 19040 .75.0 7290 78.0 779700 649800 819120

OHIO 3,545 39090 39040 91.0 92 9 0 79.0 3429595 2849280 2409160
1ND 59509 4.884 59240 101.0 104 9 0 102.0 5569409 5079936 5349480
ILL 109070 99225 99670 105.0 110 9 0 10390 190679420 190149750 996#010
MICH 19730 19722 19690 6990 83.0 79.0 1199370 142#926 133#510
WISC 29304 29143 29090 98.0 9500 83.0 2259792 2039585 1739470
MINN 59725 49899 59520 8390 9390 93.0 4759175 4559607 5139360
IOWA 119550 109600 11+150 102.0 116 9 0 108.0 191789100 192299600 192049200
MO 39092 2.500 29600 68.0 9190 88.0 2729096 2279500 2289800
N OAK 172 159 180 58.0 67.0 56.0 99776 109653 109080
S DAK 29626 29414 29630 46.0 64.0 54.0 1209796 154.496 1429020
NE9R 59300 59135 59850 85.0 104 9 0 93.0 4509500 5349040 5449050
KANS 19311 1925 0 19540 95.0 104 9 0 100.0 1249545 1309000 154.000

DEL 204 179 186 54.0 78.0 85.0 119016 139962 159810
MD 516 443 500 72.0 80.0 85.0 37.152 35.440 429500
VA 480 502 550 68.0 83.0 84.0 329640 419666 469200
W VA 59 53 63 69.0 7590 83.0 4.071 39975 59229
N C 19565 19280 19400 57.0 80.0 82.0 899205 1029400 1149800
S C 507 3-75 430 54.0 6390 55.0 279378 239625 239550
GA 1,672 1.490 19670 54.0 52.0 48.0 909288 779480 809160
FLA 314 307 340 49.0 46.0 43.0 159386 199122 149620

KY 1'x183 969 19010 77.0 66.0 85.0 910091 83#248 850850

TENN 675 480 508 57.0 70.0 6690 389475 339600 339528
ALA 626 545 610 45.0 48 9 0 46.0 289170 26.160 28.060
MISS 220 163 148 39.Q 45.0 39.0 69580 79335 59772
ARK 40 28 21 -39.0 40.0 35.0 19560 19120 735
LA IOd 86 65 45.0 56 9 0 42.0 49860 40816 29730
OKLA 62 71 87 77.0 89.0 90.0 4,774 69319 79830
TEXAS 552 460 640 80.0 86.0 95.0 44 ,160 399560 609900

MONT 7 6 11 76.0 78.0 73.0 532 468 803
IDAHO 29 25 28 83.0 8790 89.0 29407 29175 29492
WYO 27 25 25 78.0 85.0 89.0 2.106 29125 20225
CCLO 430 374 438 88.0 108.0 102.0 37#840 409392 449676
N MEX 17 21 21 55.0 75.0 70 9 0 935 10575 19470
ARIZ 16 15 9 32.0 35.0 32.0 512 525 288
UTAH 15 8 13 78.0 92 9 0 110.0 19170 736 19430
WASH 61 48 68 102.0 108.0 106.0 6#Z22 5#184 7.208
DREG 10 11 9 85.0 810 90.0 850 891 810
CALIF 250 215 235 94.0 10090 105.0 239500 219500 249675

U.S. 1	 64 9 047 57.42 1 619760 88 .1 9 7.1 91.4 59641.112 59 5739320 596 4 39256

ANNEAL CROP SUMMARY 	 JANUARY 1974 B-15 CROP REPORTING BOARD ► SRS9 USDA
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OTHER REPORTS CONCERNING CP,OPS
(Released of 3:00 P. M., except cronoerries -- Aug. 20 -- 1:00 P. M.)

Crop Values:
Season average prices and value of production of principal crops for 1973 including
tevised data for 1972. Note: State estimates for fruit and nuts included in Noncitrus
Fruit and Nut Annual Summary.

Field Crops:

Production, disposition, value, 1972-73 crops, (except cotton, tobacco, sugar, potatoes
and sweetpotatoes).

Groin Stocks:

Wheat (all and durum), rye, corn, oats, barley, sorghum grain, soybeans and flaxseed
stocks on `arm, off-farm, and in all positions, first of month, by States: Jan. 2;,
Apr. 24, July 24, and Oct. 24 (Soybeans exclu^ed in October).

^0 1'bean Stocks:
Soybean stocks on-farm., off-farm, and in all positions on September 1, by States.

Pe:: rut Stocks and Processing:
Stocks end of previous month; rnillings; production and disappearance of milled
products pre-vious month, United States: Jan. 25, Feb. 25, ',lar. 25, Apr. 25,
May 24, June 25, July 25, Aug. 26, Sept. 26, Oct. 25, Nov. 25, Dec. 23 and
seasonal report, Sept. 19.

Rice Stocks:

Roltgh and milled rice stocks by position, first of month, by States and stocks by
length of grain classes (Southern Area and California): Jan. 24, Apr. 24, Aug. 26,
Oct. 24 (California only, in October).

Hop S-ock!:
Grower, dealer and brewer stocks, p13r. 1 and Se p t. 1, United States.

ropct
A. teage planted and for harvest. (Also included in July Crop Production Report.)

Foram stocks:
Groner and local dealer storage stocks in fall crop producing areas, firs' o r month,
by :-tales: Jan. 9, Feb. 8, Mar. 8, April 10, Dec. 10.

Po-arot- Ord S-eetpotitows:
1•'rc .uction, farm d ; spositior., and value by States; and utilization of Irish Potatoes,
1% ., 1973.

:s. -Fresh Mcrket:
1,, ua • terly prospective acreage for harvest and intentions to p lant for selected crops:
s.in.or quarter, Jan. 8; spring gwi;ter, April 8; sunmer quarter, Ju!g 8; fall quarter,
Or, tr br.r E. Quarterly acrea ge har vested and production: winter qurter, aav 3; springc.
quur ^r, August 8; summer quarter, I'lov. 8; tall quarter. Jan. S. 19-5. Acreage for
krIrvr	 est and production of s'ected commercial crops: March 8, June 7, and Sept. 9.

D-2 J All
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Other Reports Concerning Crops, continued

Vegetables--Processing:
Intentions to plant, Mar. 29; planted acres, June 27; production forecasts, July 9,
Aug. 8, Sept. 10, and annual summary, Dec. 19.

Cucumbers for Pickles Stocks and revisions; production forecast for spinach.

'.^	 cr;ery:
Monthly plantings and acreage remaining for harvest (Florida, California, Ohio,
New York, and Michigan). Jan. 4, Feb. 5, Mar. 5, Apr. 4, May 6, June 4, July 5,
Aug. 5, Sept. 4, Oct. 4, Nov. 5, Dec. 5.

Onion Stocks in Storage:
Total stocks in common and cold storage, as of January 1.

Frui -s•
Noncitrus Fruit and Nut Annual Summary: Production, use, price i nd value, 1973 crop
with comparisions.

Noncitrus Fruit and Nut Mid-Year Supplement: Production, utilization, price, and value,
1973 crop with comparisions.

Citrus: Production, use and value, 1973-74 crop with comparisions.

Cherry Production: Mid-June production forecast of 1974 crop and utilization previous
crop (New York, Ohio, Pennsylvania, Michigan, and Wisconsin).

Cranberries: Indicated production, by States, 1974; RELEASED 1:00 P. M.

Apples: By varieties. Final 1973 crop and forecast 1974 crop.

Cherry Utilization: Revised production and utilization of 1974 crop.

Seed Crops:

Forecast Reports -- Indicated acreage for harvest, yield per acre and production,
by States, 1974.

Crimson Clover (Southern States)
Tall Fescue (Southern States)
Crimson Clover (Oregon)
Tall Fescue (Oregon)
Timothy
Red Clover

tIt 	 Stied _rops:

Alfalfa

Annual Summary: revised acreage, yield, production, price and value; disposition,
supply and disappearance of field seeds. (Includes Crimson Clover, Tall Fescue,
Timothy, Red Clover, Alfalfa, Lespedeza, Orchardgrass, Bentgrass, Red and
1- hewings Fescue, Hairy Vetch, Ladino Clover, Ryegrass, Merion Kentucky Blue-
grass and Kentucky Bluegrass other than Merion.)

Nov. 15

Monthly

Jon. 18

Jan. 14

July 11

Oct. 1

June 21

Aug. 20

Aug. 14

Oct. 7

June 20
July 16

Aug. 5
Aug. 15
Aug. 22
Oct. 10
Oct. 22

May 30

Jan. 16

Mar. 18
Aug. 2
Aug. 16

Other Seed Reports:
Seed Crops--Preliminary Estimates: acreage, yield, production, price and value
supply and disappearance of field seeds.
Acreage and Production of Vegetable Seeds, 194 prospective and 1973 final.

Stocks of Field Seeds field by Dealers on June 30.

Stocks of Vegetable Seeds Held by Dealers on June 30.
Retail Seed Prices—Relased 3:00 P. M. April 30 September 30

Flowers and Foliage Plants 23 States:
Carnations, chrvsanthemums. gladioli, roses and foliage plants. Production	 March 27

and sales, 1973 and intentions for 1974.

Mushrooms, U. S. Totals and Selected States:
Area in production, production, and value, July 7, 11173 — June 30, 1974 and 	 Aug. 21
intentions for coming year.

D-3
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Other Reports Concerning Crops, continued

Export Sales:
Export Sales for U. S. wheat (by classes), wheat products, corn, barley, rye, oats,
grain sorghum, rice, flaxseed, cotton (by staple length), cottonseed and soybean,

f	 orlcake and meal, linseed, cottonseed, soybeans, and the oil from the preceeding
two crops, by country of destination. Released at 3:00 P. M. (Eastern time) on
Friday of each week.

s s s

Weekly
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Release:

January 24, 1974
3:00 P.M. ET

SOYBEAN STOCKS UP---MOST GRAIN STOCKS DO{W FROM A YEAR EARLIER

January 1 stocks of all grains except sorghum and soybeans were below a year

earl '_er according to the Crop Reporting Board. Stocks of the four feed grains
(corn., oats, barley and sorghum) totaled 161.1 million tons, 7 percent less-than
ho:dirg-i on January 1, 1973.

^,tccks of all wheat were down one-third from a year earlier while Durum
suppi_es were down 27 percent. Soybean stocks were up sharply with 35 percent
iarpv. holdings than a year ago.

(ARV in all storage positions on January 1, 1974 totaled 4,465 million bushels,
au^ii S 1) ,rcent from the 4,831 million bushels a year earlier and S percent less than
Ja.nU.3ry 1, 1972. Farm holdings, at 3,353 million bushels, were down 9 percent from
11-tst year while off-fain stocks at 1,112 million bushels were 3 percent below

nuary 1, 1973.

Indicated disappearance during.October-December totaled 1,887 million bushels,
cox.p:red with 1,869 million used in the same quarter a year earlier.

50RG1'it1:-: GRAIN in storage January 1, 1974 totaled 648 million bushels, 4 per-
cent above a year earlier but 9 percent below the same date in 1972. Farm stocks
accounted for 221 million bushels, an increase of 1 percent from last year while
off-farm stocks at 427 million bushels were up 6 percent.

January 1 stocks indicate October-December disappearance of 361 million bushels,
9 percent above the same period in 1972 and 40 percent above the comparable 1971
period.

OAT stocks on January 1, 1974 totaled 634 million bushels, 18 percent less than

la	 and 33 percent below January 1, 1972. Farm holdings of 473 million
eu Ji;:: .ere down 15 p-ercent from a year ago while off-farm stocks were down 27

Indicated disappearance from October through December 1973 was 171 million
I. t...:: 	 12 percent larger than during the comparable period in 1972.

R-EY stored in all positions on January 1 totaled 323 million bushels, 11
•... n' less than. a year earlier. Off-farm stocks of 114 million bushels were 1

i • _ru ! n: L:luw a year ago and farm stocks, at 209 million bushels, were 15 percent
s21:^ 1 1 r. hisappearan;:e during October-December was 101 million bushels, up 10
- rr un _ f1'0::1 the sac:<^ quarter in 1972 

UNITED STAT=S IDS?.A.RT.,A': MT	 0" AG.11=UL TU2E

•

STATiSTICAL REPCRTING SERVICE	 CROP R E- PORTING BOARD

Gri. ,, 11-1 (1-74)	 WASHINGTON. D. C. 202 50
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A1.1_ hIWAT in storage on January 1, 1974 totaled 934 nillion bushels, 33 percent below a year
t` earlier and 40 percent less than 2 years ago. This is the fewest January 1 all wheat stocks since

1953. On-farn stocks totaled 36" nillion bushels, 2E percent less than a year ago while off - Farr.,

stocks at 566 million bushels were 36 percent below the comparable quarter a year earlier. Disap-
Pen ance Cron all storage positions from October through December 1973 is indicated at 515 million
butoels, eoTipared with 472 pillion a year earlier.

DL'^1R9 WHEAT stocks in all positions on January 1, 1974 totaled 72.0 million bushels, 27 per-

t
cent less than a year earlier and 40 percent below 2 years ago. Current stocks are the lowest for
January 1 since 1961'. Farn holdings at 53.4 million bushels were 26 percent below last year and

^, 1	 oft-farrl storks were down 29 percent. Disappearance during the October-Decenber quarter is indicat-
e': at 2:,.3 p illion bushels, cori.pared with 14;.1 nillion for the sane quarter a year earlier.

R17 stocks in all storage positions on January 1, 1974 totaled 21.2 Pillion bushels, down
sharply f ron the January 1, 1973 level of 54 million bushels, and the lowest January 1 stock
since 111 65. Off-farn stocks at 13.3 million bushels were only about one-third of the year earlier

	

°	 hcl_in;::. The 7.9 Pillion bushels held on-farm is slightly less than half of the 1973 level. In-
--''!	 dicated disappearance during October-December 1973 at 15.7 Pillion bushels was nearly double the R

million t.rshels in the comparable quarter a year earlier.

	

I	 SOYBIANS in all storage positions on January 1, 1974 totaled a record high 1,169 million
bushels, 35 percent more than a year earlier. Farn stocks at nearly 617 million bushels, were up
44 percent. Off-farr. stocks at 552 nillion bushels were 26 percent above a year earlier.

Stocks on Januar y 1, 1974 indicated a September-Decenber disappearance of 457 nillion bushels
fro- ,, a total supply of 1,626 million bushels (carryover of about 60 Pillion bushels plus 1973
production of nearly 1,567 million bushels). This compares with a disappearance of 476 million
bushels for the sane period a year earlier. During the past 4 months, 249 million bushels were
crushed and about 183 million bushels were exported.

FLMSFED stot-ks on January 1, 1974 totaled 10.4 million bushels, 25 percent below 'a year
earlier and '0 percent below stocks at the beginning of 1972. Flaxseed stored off-fa rnns accounted
for 6.4 Pillion bushels, 35 percent below a year earlier. On-farn stora.-e of flaxseed accounted
for 4.0 rtillion bushels, 3 percent above January 1, 1973.

Indicated disappearance during October-Decenber 1973 was 3.6 rtillion bushels, off sharply
irtri the same period a year earlier. Disappearance during the 6-month period July-Decenber 1973
vas 9.5 rtillion bushels compared with 20.2 million bushels a year earlier. Reported flaxseed
crushing durJni; July-December 1973 totaled 9.7 Pillion bushels while exports totaled 0.3 million
bushels.

A '' P R O V E D:	 CROP REPORTING BOARD,
Z. 11. Grahan, Chairman,
H. L Koehn, Secretary,

J. I1. Kirkbride,	 R. P. Small,
C. A. Hines,J. L Aschwe;e,
Id. 11. Briscoe,
	

N. C. Cross
`1. A. Evans,	 W. C. Hamlin,
G. D. Ilasenrtyer,	 J. C. Accall,
C. J. Meier, Jr.,	 T. C. Sallee.

AZTING $^.CPLTARY OF AGhICULTUIRE

GP.Ai :1 S;*)%:KS, January 1974	 2	 Crop Reportittfi Board, SRS, USDA
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Shelled and Gar Corn - Stocks by positions. by States, January 1, 1972-74

Total all Oil (if f Total	 -,`.1	 . On Off To--ta-1 -aTf-
State positions farns farms I/ positi;,ns farms tarns 1/:	 positions

1972 1973 21 1974
1.0'.0	 us. e s

Ala:a 16,071 13,603 1,851 15,454 IZ,909 2,682 15,590
A' . ixl ' a ! 263 19 282 144 759 903
A- i an:;: + 1,137 784 362 1,146 397 162 559
Ci.I11rornia 15,746 3,440 6,628 10,068 4,195 7,622 11,817
Ca,o:sdo 29,432 22,216 6,975 29,191 21,444 11,443 32,817
C	 ...	 :re 10,510 4,049 4,540 8,589 5,534 6,353 11,807

F1%	 '.► 9,889 4,237 493 4,730 4,971 57n 5,541
65,437 38,740 7,692 46,432 44,390 5,912 50,602

1:.':... 1,607 1,044 19S 1,239 1,321 2115 1,606
Ill ► r.ni 860,855 547,965 252,373 800,338 547,806 240,063 787,86,
Inc;	 :tz 393,631 284,443 66,956 351,400 293,964 76,767 370,731

[ow :1,048,294 946,792 232,731 1,229,523 794,772 213,C95 1,000,667

k ►ns^s 101,745 58,500 68,283 126,783 64,68C 66,714 133,394•

AentA- k; 70,009 54,944 7,747 62,691 54,944 10,269 65,213

Lout?iar- 2,071 10,147 12,218 1,201 17,126 18,427

" ar)i-:. 23,200 12,758 11,696 24,454 17,000 14,650 31,650

!lie	 Xi 100,964 100,048 17,221 117,269 80,106 20,687 100,793

!:inncsol 4-8,353 428,271 79,373 507,644 349,n95 86,230 435,315

*irssi^s	 i 6,869 5,575 453 6,028 3,694 379 4,073

ria ouri 174,198 122,850 41,609 164,459 1/,9,720 37,206 185,926

^:--r , ana 794 328 116 444 4C2 90 572
1.•1 • asL. 468,948 395,190 142,043 537,233 342,752 122,311 465,n63

.da . . w •

Jers.1 • 3,956 2,039 290 2,329 2,)63 204 3,167

'N : Mexico 646 977 42 1,019 735 * "

New Yor4 ' 11,718 • • 18,577.

North Carolina 60,910 40,960 15,515 56,475 4s,92n 15,596 61,516

North Dakota 7,319 7,990 1,067 9,057 6,653 802 7,455

01140 237,704 167,725 48,996 216,721 127.265 66,704 193,989

0-1:;^^? 2,158 1,390 1,107 ' 2,497 1,331 1,158 2,489

Orc,,on 631 428 220 648 365 244 609

P'Zsylvar.ia 64,063 49,248 3,377 52,625 57,595 5,149 62,744

Sauth Carolina 17,477 10,651 3,516 14,147 11,116 4,307 15,423

South Dakota 101,190 122,052 11,778 133,830 92,313• 11,127 103,440

Tennessee 25,776 20,496 2,625 23,121 20,707 3,293 24,080

Texas 28,859 5,538 20,258 25,796 6,6;,8 31,075 37,763

Uta. 153 324 187 511 501 224 725

Virginia 22,759 25,000 4,998 29,998 25,41n 5,441 30,351

Washington 3,221 3,110 947 4,057' 2,881 2,531 5,414

I;es'. Vivinia ' 2,981 3,294

liis:onRi: 193,809 166,940 12,918 179,358 131,937 11,754 143.591

Hoc inb 2,080 1,466 93 1,559 1,802 IOB 1,910

Ncw '_n&: nd 1,025 587 587 747 747

un:.:&O IL.	 ed 48,981 3,431 18,130 7,47: 30,079

rk	 t	 :ice's :4,700,205 3,689,125 1,141,455 4,630,580 3.353,060 1.112,217 4,465,277

•	 I,	 IuJud in unallocated to avoid disclosing individual operations.

I	 lu.!.•ri stocks at mills, elevators, 1arehouses, tercinals, processors an3 CCC-oxnL•d grain at
Wit	 rt,	 .

.!/	 R.	 11ed.

0JII`: S?(Li :, Ja uinry 1974 4 Crop Reporting Board, SRS, USDA
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Off-Farm Grain Storage Capacity

Caracity of off-farm conunercial grain storage in. the Nation totaled 5,884 million
bushels rn January 1, 	 1974,	 1 percent greater than a year earlier. Expansion of

.., capacity occurred during the year in 31 States while 11 States recorded declines.

Xarrsas and Texas continued to rank 1 and 2 respectively in storage capacity and
cer"Ined to account for about one-fourth of the Nation's capacity.

Illinois, Iowa, and Missouri had the largest increases during the year with 29,
16.	 ai a	 16 million bushel increases respectively. The largest decline, 22 million
bus : -el-9,	 occurred in Texas.

a•	 ^
Capacity data, by States, include all elevators, warehouses, terminals, merchant

mills:	 -'.her storages and oilseed crushers which store grain, soybeans or flaxseed.
data exclude CCC bins, warehouses used to store only rice or peanuts, oil-"

t}. scvd c--ushei:; processing only cottonseed or peanuts, tobacco warehouses, seed ware-
hou%c:r,	 and storages that handle only dry beans or peas.

'^ w^ • Capacity of Off-Farm Grain Storage Facilities, by States,

i

January 1,	 1974

Rated Off-farm Rated Off-Farm
Storage Capacity Storage Capacity

a State Revised January State Revised January
January 1, 1, .. January 1, 1,

_ 1973 1974 1973 1974
1,000 bushels 1,000 bushels

A',abawa 18,020 18,420 ::Nevada 300 300
Arizona 25,920 31,870 ::New Jersey 2,790 2,370
Ar,.ansas 151,860 156,080 ::New Mexico 17,190 17,720
California 129,050 120,290 ::New York 66,920 67,250
C^lu:ad^ 80,000 78,500 ::North Carolina 48,210 51,270
Delaware 14,430 16,270 ::North Dakota 144,630 147,600
Florida 4,290 4,300 ::Ohio 174,000 183,000
Geo r ­ ia 35,000 36,400 ::Oklahoma 187,640 188,160

e	 Idaho 49,950 51,470 ::Oregon 58,640 57,600
Illinois 572,670 601,370 ::Pennsylvania 27,970 27,200
Indiana 170,460 179,700 ::South Carolina 28,100 26,870

} Iowa 486,000 502,000 ::South Dakota 83,960 85,770
Kansas 780,000 782,000 ::Tennessee 41,680 42,190
Kentucky 3b,690 38,370 ::Texas 773,570 7S1,7S0
Louisiana 74,760 77,920 ::Utah 16,910 17,030
Maryl.:-nd 33,400 33,870 ::Virginia 22,000 22,500
Michi.-an 5.),770 61,970 ::Washington 169,410 168,190
Minne.ota 351,940 352,740 ::West Virginia 290 300
Miss!^sippi 56,080 58,580 ::Wisconsin 117,250 118,100
1,1	 :.r	 ri 183,290 199,500 ::Wyoming 4,470 4,370
Mr..:t;:.	 a 49,860 48,450 ..

t..)ra	 ka 456,060 450,350 ::New England 4,330 4,450

::United States 5,809,760 5,884,410
ti

GIL.iX SOCKS, January 197 .1 28	 Crop Reporting Board, SRS, USDA
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UNITED STATES DEPARTMENT OF AGRICULTURE
FOREIGN AGRICULTURAL SERVICE
Washington, D. C.	 20250

January 2, 1974

RELEASE DATE OF 1974
WORLD AGRICULTURAL PRODUCTION AND TRADE STATISTICAL REPORT

(Crop and livestock statistics)

The Foreign Agricultural Service has scheduled the following world summaries

to be released during the year 1974. These reports have been scheduled to

be released on the dates specified below in the Monthly Statistical Report,

or Comu'odity Circular.

(JANUARY -JUNE)

Release date

and commodity
Contents

J•-nuary 31

B,:ans,	 dry edible Estimated production,	 1973-74

Beans,	 dry edible International Trade	 1972

Fats and Oils Review of 1973 production

Peas,	 dry edible Estimated production,	 1973-74

Peas,	 dry edible International Trade	 1972

WY2at and Rye Estimated production,	 1973-74

February 28

Apples and Pears Estimated 1973-74 production

Apricots,	 Cherries, Estimate, 1973-74 production, No.	 Hemisphere

Peaches and Plums

Cacao Beans Estimate, 1973-74 production

Estimate, 1973-74 acreage and production,	 2nd

ri;s,	 dried Estimate, 1973-74 production, current stocks

and trade

Flaxseed Estimate, 1973-74 acreage and production

Raisins and Currants Estimate, 1973-74 production

World Crops Summary of 1973-74 World Crop Production

E-2
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Release date and commodity 	 Contents

March 30

Almonds	 Estimate, 1973 production, current stocks and trade

Earley and Oats	 Estimate, 1973-74 acreage and production

Coffee	 Estimate, 1973 -74 total and exportable production

Corn	 Production in Northern Hemisphere, 1973-74

preliminary, So. Hemisphere

Filberts Estimate, 1973-74 production

.C-ain Estimated stocks on Jan.	 1,	 1973 in major producing

countries

rctatoes Estimate, 1973-74 acreage and production in major

producing countries

Prunes Estimate, 1973-74 production

Soybeans Estimate, 1973-74 production

Sugar Estimated, 1973-74	 stocks

Walnuts Estimate, 1973 production,	 current stocks and	 trade

Wheat and Rye Estimate, 1973-74 acreage and production

April 30

attle,	 Hogs and Sheep Estimated number on farms,	 1974

:otton Estimated, 1973 consumption

Ii-rd	 fibers Estimate, 1973 production;	 abaca,	 sisal and henequen

O:ive Oil Estimate, 1973-74 production

Clives,	 table Estimate, 1973-74 production; 	 exporting countries

r av ?1
- y-
Butter and Cheese Estimated 1973 production,	 selected countries

Cotton Estimate, 1973-74 acreage and production,

3rd estimate

i
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Release date and commodit

Cottonseed

hops

1 ilk

.eanuts

une 29

offee

;o r n

4ides and Skins

Lard, Tallow and Greases

Meat

Molasses

Palm Oils and Kernels

Rice

Sugar

Tobacco

-3-

Contents

Estimate, 1973-74 production

Estimated, 1973-74 production

Estimated cows milked, milk production and'

utilization, principal countries, 1973

Estimate, 1973 acreage and production

Forecast of 1974-75 production, 1st estimate

Estimate, 1973-74 acreage and production

Production for 1972-73

Production and International Trade, 1973

Estimated, 1973 production, by kinds

Production, 1973-74, 2nd estimate

Export- from producing countries, 1973

Estimate, 1973-74 acreage and production

Estimate, 1973-74 production

International Trade, 1973

3

Interim forecasts and preliminary estimates for individual countries %.fill be
Frepared as inforr.^ation becomes available and will be released in the current

Meekly issues of Foreign Agriculture Magazine.

J
David L. Hume, Administrator

Foreign Agriculture Service



A P P E N D I X F

Rv.Smm F (lA rA q QTATTQTT( ' A7 nATA

i

1

\I

I

i I

^.w



NVORLD WfMAT PRODUCTION
A RECOM, IN 1973

,l I

^ 1

World wheat production in 1973 is estimated at
.i63 million metric tons, 10 percent higher than in
1972 and 7 percent over the previous 1971 record.

World wheat area was up 5 percent at 217 million
hectares.

Canada produced 17.1 million tons of wheat in
1973, up 18 percent mainly due to increased area.
The United States harvested a record 46.6 million-
ton wheat crop, 11 percent larger than iri 1972. The
U.S. area rose 14 percent to 21.8 million hectares.
The Mexican crop was 18 percent higher at 2 mil-
lion tons.

The South American wheat harvest is estimated
at 9 mitc:on tons, 2 percent over 1972. The Argentine
crop is estimated at 5.8 million tons, 15 percent be-
low the previous year as area was reduced by a wet
planting season and an unfavorable price situation.
Brazilian wheat production is estim . ted at a more
normal 1 .9 million tons, after the disastrous harvest
of a year earlier.

The West European 1973 wheat crop, at 50.2 mil-
lion tons, was within 2 percent of its 1972 high. The
EC harvest at 41 . 1 million tons was barely below
the second level of 1972. France and Italy had small
declines and West Germany and the United kingdom
small gains. The Spanish crop was off 14 percent
at 3.9 million tons.

Eastern Europe produced 31.2 million tons of
wheat in 1973, up 2 percent. The Bulgarian harvest
gained 16 percent and the Hungarian 10 percent,
while the Polish outturn was moderately lower.

The Soviet Union had a record wheat crop esti.
mated at 110 million tons, 28 percent over 1972 and
10 percent over the previous high in 1966. Soviet

area was 9 percent higher at 63.1 million hectares.

The African wheat harvest is estimated at P.5 mil-
lion tons, down 8 percent principally because of de-
clines from the good yield in North African coun.
tries in 1972.

Asia's 1973 wheat harvest is estimated 4 percent
lower for the year at 77.5 million tons. The Indian
outturn of 24.9 million tons was down 6 percent.
Production was moderately higher in the People's
Republic of China and in Pakistan.

The Australian wheat crop is estimated at 10.9
million tons well above the 6 . 5 million - ton harvest
of a year earlier. Wet weather and disease shorly
before harvest took the edge o:` high yields and left
substantial yuant`ties of weather-damaged and light-
weight wheat.
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FAS , FOREIGN AGRICULTURE CIRCULARS



i

UNM STATES DEPAiPiMEW OF AGRICU! IE

FOREIGN AGRICAPjUl SERVICE
r,&w.. evow. o. C. 40114

F0,110,E]GA AHRINITUME CIRCULARS

The Foreign Agricultural Service issues a number of Foreign Agriculture
Circulars at irregular intervals during the year on various commodities
and export services for the food and agricultural :.rade, as well as
specialized publications pertaining to individual commodities. These
circulars are distributed without cost and are available to residents

of the UNIT ED STATES.

Each circular has its own mailing list of recipients and if you wish to
receive any of them, please check those in which you are interested, return
this checklist., and we will send you copies of our releases as they are
issued.

L

.L^

C

10003,
10004,
10005,
10006,
10007,
10008,
10009,
10010,
10011,
10012,
10013,
10014,

Fats and Oils
Grains (other than rice
Livestock and Meat
Cotton
Coffee
Dried Pulses
Canned Deciduous Fruits
Cit-us Fruits
Cocoa
Dairy
Deciduous Fruits
Dried Fruits

10015, Hops
10016, Nuts
10017, Poult ry and Eggs
10018, Rice
10019, Secds, Field and Vegetable
10020, Sugar
10021, Tea and Spices
10022, Tobacco
10023, Vegetable Fibers
10024, Wool

10025, Honey

n

10002, World Agricultural Production and Trade Statistical Report
Issued the last day of each calendar month; summarizes statistics
on production and trade on the principal commodities that move in
world trade.

To: Foreign Agricultural Service
Foreign Market Information Division
Information Services Branch, Room 5918 So.
U.S. Department of Agriculture

Washington, D. C. 20250

Please add the following name to the above checked circulars:

(Name)

(Organization or Firm)

(Street address or P.O. Box Number
i

(city) (;state)	 G_2	
(ZIP CODE)



RICE:	 World trade, production and stocks for 1971-72,
1972-73, and projected levels for 1973 -74 1/

Aft
(In million metric tons)

Country or Region 19'71 -72	
1972-73

(preliminary)
Projected for 1973-74
as of December 10

Production:I
bat:gladesh 15.7	 15.4 18.2

^,	 1 Burma 8.2	 7.4 8.6

India 64.0	 58.0 65.5
Indonesia 19.6	 19.0 20.3

Japan 13.6	 14.9 15.2'

Pakistan 3.3	 3.5 2.9
PRC 100.0	 98.0 103.0

South Korea 5. 6 	 5.8 6.1
• Thailand 1̂e.	 11.8 13.5

Sub-total

^
2427	 2 3 Z__ L	 i

EC-9 1.0	 b 1.1

Australia .2	 .3 .4
Argentina •3	 .3 .3
Brazil 5.4	 6.2 6.2-
All Others 46.3	 40.2 41.5_

Total non-U.S. 295.5	 281.6 302.8
USA •3.9	 3.9 4.3

World Total 29°•	 235.5 37.1

1 972	 1973 1974
Exports:
Bursa .5	 .1 .6
Pakistan .2	 .8 .4

' Japan .2	 .5 .4
PRC .8	 1.1 1.3
Thailand 2.1	 .9 1.4

Sub-total 3.8	 3. 4 4 .1

AU Others 1.6	 1.3 1,'
Total non-U.S. 5T+ --	 4.7_ 5.5

USA 2.0	 1. 1.9

World '_ -,;al

_	 _

7.4	 .5 "l

Imports:

EC-9 .5	 .6 .6
Hong Kong .4	 .4 .4
Bangladesh .7	 .4 .5
Cambodia -	 .1 .3
Indonesia .7	 1.4 1.2
South Korea .5	 .4 .3
Philippines .6	 .3 .4
South Vietnam .1 .3
All Others 3.9	 213 4

World Total 7,4	 .5 7

Stocks:
Thailand (ending Dec. 31)	 .6	 .1 .5
USA (ending July 31) .4	 .2 .2

Production is on a rough basis; trade and stocks are listed as milled.
The world rice harvest stretches over 6-8 months. Thus 1973-74 produc-
tion, for example, re presents the 1973 harvest in the Northern Hemisphere
plus preliminar1 data for the Southern Hemisphare where harvest began
lnte in 1973 and will end early in 1974.
Trade data are on a calendar year basis.
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UNITED STATES DEPARTMENT OF AGRICULTURE
Washington, D.C. 20250

FOREIGN AGRICULTURAL SERVICE

SPECIAL RFPORTS

^. 1

a_,	 I

W a

c!

The Foreign Agricultural Services publishes special
reports on foreign agriculture, particularly relating
to agricultural commodity and trade policy developments.

Those reports appear in two different numbered series --
FAS-M (N1 iscellaneous) and FAR (Foreign Agriculture
Report). The FAS-M series consists of reports on
recent developments; the F A R series consists of more
comprehensive reports,^ctivering situations in greater
depth.

Libraries and instructors may obtain as many as one
ea c h of 100 free publicat i ons. The Department is unable
to supply them in quantity for individual textbook use.
Not more than one copy each of 10 publications is
allowed on other requests.

Copies of these FAS publications may he obtained by
writing; to the Information Services Staff, FAS,
Room S918, U.S. Department of Agriculture,
Washington, D.C. 20250.
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Tobacco in Australia March 1972 ...................... 00...... FAS-M-242

^ja; I

Italy's	 Chsnging Tobacco	 Industry	 March	 1972	 ................. FAS-4-243

U.S.	 Mint	 Oil	 in	 the European !larket	 July	 1972	 .......,.^...^, FAS-M-244

The :.alnut	 Industries of the !lediterranean	 Basin
April	 1972	 ................... ............................... FAS-M-245

P.,,viev of world Rice 'larkets and Major Suppliers

August	 1972	 ................................................. FAS-N-246

The Netherlands	 Poultry Meat	 ndust.ry	 August	 1972	 ............ FAS-M-247

West African Production ani Export	 Prospects for Oil	 and
Palm Kernel	 Oil	 to	 1980	 September	 1972	 ..................... FAS-M-248

Trends	 in world Grain Production 1960-1972--Area,
Production,	 Yield	 February	 1973	 ........................... FAS-M-24S

The World's Cotton:	 A Summary of Cotton Fiber and
Processing	 Test	 R-suits	 'larch	 1973	 ......................... FAS-M-250

Implications of Furor-an Community Enlargement 	 for U.S.
Tobacco	 Exports	 February	 1973	 .............................. FAS-M-251

Knits	 in h*extern Furope--Their Impact on Cotten	 July 1973	 .... FAS-M-252

Production and Trade Prospects for Argentine Oilseeds and
Their	 Products	 August	 1973	 ................................ FAS-M-253

Cotton	 in	 the	 Soviet	 Union	 October	 1973	 ...................... FAS-M-2S4

The Co-tmon Agricultural	 Policy of the European
Community	 November	 1973	 .................................... FAS-M-25S

Food and Agricultural	 Exhibits of the World

Novenber	 1973	 ................ .................. 0............ FAS-M-2S6

H-3



41 w

1	 `

AM

A P P E N D I X I

EXAMPLE OF FOOD SITUATION REPORT

I-1



m

rp

t

s
ESC FWSi 1974/9
20 ]!ebruary 1%74

PE!JRICTED — NOT FOR PUBLICATION
OIS rRIBUTION RESTREINTE — NE PAS PUBLIER
DISTRIBUCION LIMITADA — NO DEBE PUBLICARSE

►.^1' U'1 'Ti ^ IMS S'I"TEN FER FEED SHERU12
SYSTEME UALERTE RAPIDE EN CAS DE PENURIES AH"AENTAIRES
SIST EMA DE ALERTA DE LA FAO EN CASOS DE ESCASEZ DE ALIMEMS

UO:111,LY SUMMARY OF FOOD SITUATION REPORTS

Ram , 	 vsvel des w oofts de 13 s tcal.on zpncele

RviJIF! — ISA! se. l e q $!: 1J3 ' ,V 111meMN113

S-EhIOUS FOOD SHOM.AGZ3 ez:et in:

C 9A D•	 kA UR I TA_'II A
FTHIOPI: • 	NIGER-
MALI*

•	 ft.erPenry nid requested or international appeal issued

SiJiMIAL•
UPPiT VOLTA*

FOOD 5BCRTAGE: i ex:et in:

B01 *VIA*	 PAKISTAN • 	EGn" ARAB REP.-	 DAWAIET
ChILE• 	JORDAN * 	NIGERIA

STRIAH ARAB REP.*
TEYE.?1 ARAB REP.

•	 PAO/W?P etiergency eid in operation or requested

DANlvii OF FOJ^ SHORTd G>:S reported int

I NT.I A	 SUDAN
T-Kml P.D.F.

+	 Purthe.t FAO1.LY P cuieryency a il requested

,W1%INr 1V MI ., dAiii::a% or unc-utain prop ounditione are reported for the following countries:

iil r i.Atf1	 1!:A)Ne:61A	 IitA :1	 ALCvRIA
SO dAl -I 101. REP.	 fltlI NE:A
Y-YEN ATfAB NEP.	 KF:ti!A

TAN7ANIA	 i
--	 Z► IRe.	 --- JI
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COYw 11r ^ Sp YI(.	 ^	
•	 •	 •	 •

trey indea	 tend fien.	 Plewrines	 It.r..sr	 Rerwfell

F c,s Sowce	 Dor•	 RE(o14 	 Erar	 I	 P,cp.6.	 Ce.w.w.nrs/0 ►ser.ehens
or7ue11e	 des	 Flonrar'ons	 d• 1.	 PIVVio
Indite	 cuhur.s	 rliai^.	 tlrl

U-ur:a-	 (FAO)	 30/1	 ...	 A- - tt'	 D	 C	 5	 Heavy January rains favoured pasta:
and food crops altnough outbreak. o
fungus diseaee expected due to hag
idity.

Vsnet:.cla	 (FAO)	 412	 ...	 B	 A	 B	 Orain and bean shortages at the re
level caused by smaller crop due t
drought in 1973 and low producer p
Domestic supplies supplemented by
imports to meet domestic aemand fo
food and feedgrains.

NoRT". Air-PICA

Gr•nadR	 X1140	 30/1	 118	 ...	 ...	 ...	 ...	 1973 wheat crop 17. 1 	million tons,
over previous year. Reasonably goo
conditions for spring wheat piano
reported.	 Export estimate for 117
(July-June) reduced from 14.3 mill
tons to 13.0 million tons due to r
strike.

l.`.	 (TAO)	 19/2	 ...	 B	 ...	 3	 Continued larger export demand and
supplies caused furtner rise in pr
particularly of wheat. 	 Import quc
wheat and milled wheat products ec
up to 306/1974 to allow imports c
Canadian wheat if required. 	 For 1
crop e, U.S. farmers intend plantir
more wheat, 5% more coarse gra:ne
in 1973 (10	 more maize but	 lees 1
and oats).	 Some decline in area t
rice and soybeans foreseen. Condit
winter wnent satisfactory but yiel
pacts for all croon could oe affec
fertilizer shortages.

F AR EAST

bangiadesh	 (FAO) 3112	 136	 A	 B	 B	 3	 Cyclonic storm hit southern areas
1973	 December causing cer:siderable dam

lose of approximately 250 000 ton
hardy.	 Current overall crop pros
however, rama:ne favourable and p
output	 expected to be 12 .75 milli
compared to 1 .44 million tons lee
Oovrrnmert'e foodrrain prucur-tmen
rsmme proceeding aeatisfaotortly.

I' Chi?..	 (MC)	 26/12	 104	 ...	 ...	 ...	 ...	 1973 grain productlnn higher than

I	

1973	 million tons, the previous record
1971/72.	 Derplte tbis,	 grain imp

during 10 -7 3/74 esti mated at about

es

hum-

all

both

1 h,^
! so:l
Igo
^/74
Lon
ti 1

short

ices

tax on
epenned
f
q74
g 1q%
than
arley
nder
ion of
d pros--
ted by

on 10	 If
age and
a of
pect,
addy
on tons
t vear.
t proR-

250
In

cite
0 mill-

..,. rE 9 -P .w 73	I• '	 73	 74 .. %.t ,r..I.Y. ,..r.

n 
Q 	 ; 	 than t4 the

'-4
7?:73

—4
	level.

.•.y / q E.. L c... ,,.w (.,..... 	 r	 .an	 ..
. ;. 4. r.—A. vd..e.wl..

•	 A	 AM.• •wnp ye.l,	 -	 AV•{•nus E• le Iw.,.ww.,,{(.^e 	 e•a.^. hil / ► IY.^u l (	 1	 V.ry aryi •rIs s.c
e C A.. .,. .. +.I - M.,.ww./n.nw•I.	 i = D.,ibee

C	 a•^•_ •..npi/sle,.1	 -	 AY de. u.• 1• I. ^•,.ww•/r. s^.• 	 1	 M.w•.1 /Ken. e••
D = v..nN ;.u.a hb., ,. {.ri•w	 E,^•e rv. yl/h... •.Iiwru.n	 I n	 ((.. ,n„► ,d.

a 9J/ Yastureel	 Crops.	 s = r.ry ..(/ t.^. nY...
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FCOR ANC AGRICULTURE CRGANIZATICH CF THE UNITEC HATICNS

QUESTIONNAIRE =C-2 - TRA^^ :ti AG .CU! TU''L PRC^L'CTS A`:C REQUISITES

Pose 2	 AN`U4L :XPCRTS A`IC I:AYC:c7S

S.I.T.C.
Correspcnd,np

BTN (:CmMCDITY
FAO

Unit

for
Exports Imports

cuontities Value Quantities ValueRevised Heod,nq
No' Quantities

(DIVISION Ca.	 CEPE . a: AND CEREAL • fiF?ARATICNS ...........

{`

CC	 CCC	 1	 ^

`

fff

Cd	 I 10.01 wheat (mcludmq $ Pe- . crd rrfeslrn, unr..,i ie2 ..... ........ ..... ... ....... ^1

Rice

Cdi MO 1	 I

Rice ii t},e hu.-r pat:r)._.__..»_..........»._.......^.........»...._....
O4< iV

—
--

042 1 10. C6A
Rice, husked but n.t'v*er prepared ......... 	 ,. 042'l t:'

042.2 IC.C69
R,ce, ylasec or pe' s',e:, out nct otherw,se worked

(,nclud,np broken r:ce..._....»....». Cd2.20

043 10 - C3 Barlty, una,L'eQ._._ . ............_.

Ide,:e (corn), wtn,lie:..

041.000

_ --044 l0.OS 04 COS

Cd5 Cereals, unn,llad, osier than wheat, nce, L.rley and na,ue

045.1 1C 02 R ye, unfli ll ad 045 MC —,-

045.2 IOCd Cats, unn,l{ed._......_._,.-.._..	 ._.^.»--_._.	 _ 045.200

045.9 10.07 Cereals,	 unmilled,	 e.e.s .	 ....... . ...... ............._.	 ........... Q:5 900

Cab Mec' one flour ofwr.e:' : 	 o: mrs	 r.

616 O(1) 11.01A
Flour of wheat of 01 0109118

046 010 _ 1

006.0(21 11.02A Meal ere !to }: of ms s :^.! or of yes 1.
046 C20

017 Nba and it" of Caroms. except Meal and floe of wheat co

of rrsim

0470(l)_ 11.018 Cereal flows, • xGe7t (lour of wheat or of Mealm ..^._........_ Cal CIC	 —

047 11.029-_ Cereal Meoi and y oafs (tateot of wneot or of Mesiinl......_... U 7.020	 — -- - ---
I	 Us C	 Lelr+1l 7evorC91MS enc or^-••}rn•,w-. rt • +(w • w••! e1M11 ^•
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CROPS
Unit of

measurement
Production data for

the year 1972 or 191273 Data sp-eificationl/

Wheat.... ..... ........ ......... »	 .._	 _.—..........._.- ---- -------------- ...
Rye ..	 .........»...»...»....»...»..».... ............. 	 »»».»»»»..._
Wei .	 ................ 	 _.. ..... ........
Ricq po4dy	 ................. ...............-..................».....»..__......

Mc'se ... » .............................. ....._._ ..... ............... ...........

Wifet . . ._ ................. ... ...... ... ....... ........... .................. __ 	 ....

Pctctoes ...................................................................... 	 »......
Sw,et p ••a►eesend yams ............ ..... ....................._..........

Cossave ..................................................................................
Cclfae	 .	 1....... ...................._	 ..	 ................. »»..._..._......

p:::co 1-oves r.for rn scles	 .+eight)	 ....... __..................
;.r	 ............... ............. 	 ..._..^..	 ............

N<n•eer-rife ^e1 .............. .. ....... ...... .....................
Co. Ica :lint) ..	 ......	 ......................... ............. ...... .......... »....

Ca!t:ltaed	 ...... ........................................_........__........
Grourd -,rts	 (in s!toll) ....................... _..^_............._.........
a ti	 s

—

er	 ....... ..............................................................................

LIVESTOCK PRODtiCTS
Unit of

measurement
Production dcto for

the year1972 or 1972/73
Coverage of

the data 2/
Percentage e! data

reported to total,

Dowr..,.ls .......... ............................»...._._.......».........
Me-r	 ^'aase s-e foenote 41)

- Bet;	 oral	 veal	 .....»..» ....................................................

cnd lom%

r

.	 .......................... »...........................
-	 Gae	 and kid ..........................................................»...

Perk.	 ................................................................ _ ... ....
Ile, eggs .....	 ....... ........... ......... ...... ....... _ .................... ..........

erea"Y .	 ...... ............................ .. ....... ... -........................
G:L1rS'	 pt-

t
_

—

k _.

w

I

r

Food and Agriculture Orgonisatido of the United Nations
A

U-
MSPECiAL QUESTIONNAIRE ON AGRICULTURAL PRODUCTION STATISTICS

FOR THE CALCULATICN OF INDEX NUMBERS OF AGRICULTURAL FRODUCTION

:e return two copies by AIRMAIL
it to Tench Rome by 12 May 1973

Country
Address: FAO, $to • islies Division

Via Belle Terre di Corocollo	 NUTE: II the final production data are not yet available,
01W - ROME, Italy	 please report the Ictest estimate

?ie^:e ,rJ,cvi whether da • c re;onedore "revised", "fina!", "3rd, 2nd, lst estin:etes", "ore:im;nory", "forecast" etc. --& Please
V ..uta .rt6er 11•: data repo rted rrftr to ta^a! praducGan or to a por:ien of production: e.g. ccm,ercial or inspect -d, soles, deliveries to

W mur $ehng I ad;, ea. -	 i(the Sato reported do not cover t} a tota^rodutticn, plea, give on estimated percentage of thodota reported
Nto I L • l ,)te! ;.r,luct . on. -A Meat product i on in dressed ccrccss weight parr inf	 12user.i—Is nniy, inclddtng, where ooplicoble, the-ite

^'• • ,•ji.nleat of e<uorted lire eni-s!s.
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i00D AND AGRICULTURE ORGANIZATION Of THE UNITED NA TIONS	
Co"I.y

O ANNUAL QUESTIONNAIRE ON AREA, PRODUCTION,
AND UTILIZATION OF RICE — 1972	

Dote of complar,on of quest,onno,to

.'lease return in duplicate, by AIRMAIL, in time to reach Rome by I February 1973

	

to' FAO, Statistics Division, Via dell• Torn io d, Co,ocal la, 00100, ROME, Italy 	 Unit of ore@ .............««,«« , «« «^«
U nit of quantity ....................._......._ »....

A. CURRENT SEASON'S PRODUCTION L'

Preliminary estimates for 1972 or 1972/73 	 Area	 Production

fo+ rice (paddy)

B SUPPLY AND UTILIZATION - 1970 AND T9711
Rice Rice 6,d,2/

1970 or

1970,1
1971	 or

Iii 1971,72
1970 or

F— 1970'71
Cj	 1971 0,

1	 1971/72
1.	 Area	 harvested,	 total	 / ........... ..
2.	 Production (total in terms of ooddy) I/ »«».	 .......«.....
2 .1	 Productionmorket^ ............................................

_

3,	 Production (total in terms of milled rice) 1/ 	

­4.	 Imports I7	 ............ .. ..... »... .............................. ..... .......... »..-

5.	 Stocks at the beginning of period A/	 .......................»..

6.	 Gross	 total	 supply	 (31-4}3)	 .................... .....t....................

7.	 Esgotts-1/. ................ «..........................................................
8.	 Total	 domestic	 utilisation	 .....................«.....»...............
6 .1	 Feed,	 total	 ..... ......	 ..........»..............................................
8 .11	 Direct	 ............. .» .... .......... _ ............................ ................

6 .12	 Processed	 ..............................»........................................
8 .2	 Seed	 .....................................................................................
8.3	 Processing (not for food or feed), total ....................
6 .31	 For	 beverages,	 total	 .................. ................-..........»....

o)	 Beer	 ...... »»......_......» ........................_...._.._«........
b)	 Alcohol and distilled spirits 	 ......... ................

c)	 Other	 beverages	 ................................................
8 .32	 For	 other	 industrial	 uses	 .......................»..................
8 .4	 Waste	 and	 Iossill	 ..........................................»»..........
8.5	 Food,	 total	 ......................................................................

8.51	 As	 rice 8/
8 .52	 As	 rice	 products	 ............................................................
9.	 Stocks at the end of periodA/ ..............

10.	 Other byproducts available from domestic

process ng	 (in terms of product weight)	 ..... ..............

a)	 Husks	 .......................... « ................. . ................... ...

r

—_
6)	 billing	 Offal&	 .....................................».........

....4	

.........

c)	 ................................................................................. - — ----^

it

i

I

M

r^

1
9
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.J.' REFERENCE PERIOD CF DATA A otindord re lerancer,od will have to be adopted for all the various items of Ilia qua s^ 	 7h^s shaulf
C.I^naor year wherever poss^le, but eauntnes may adopt another 12• iinth period suitable in the Iglo of their crop saasa^. statistical repo••

I—illns and the availability of snt-sires, particularly an s t ocks. Stock data toporred in the quostionn-re will then .efer .o -. 6eq^rn^ng anc ,
of the reference penad adapted and the data an the difl—tit flows (trade, lead, proussinq) will rater  to this period • Production cnd seed should
those falling within the period adopted, and the area should 6athot from which the ,spoiled production is harvested.
Please, give below the reference period adepred 6f other than calendar year):

Countries may wish to ind-co'e the types of utilisitt— statistics (including vada) for which mformotion a .—Joble alsu on calendar year It

2

	

	 P roduction lotc, for nc. Iran should ncluda all bron obtained Isom the'ndling of paddy (domestic and —,parted) during the reference ptr,od. All
for bron should be Sven .n rare° of b,on.

3r Please give (with&, details on o,ea and p•oo..cnon in table C.

.!' P leas. reoort all data rofnnng to :rams 3 • 9.spreued m farmso opl6-11.4 rice aurve le nt, If this is not possible, pl.osa iodic era wherhn d ra are

terms o1 paddy ar II- 1— al- 1— al(brown) ,co.r 	 P!easa give in table F opprrrate a^ atoms for converting on* kind of rice into ilia other.

t̂ / Please give huthe, d0ods an trade in 'able D.

• P lease give further d.teils an s • ,cks .n table E.	
J -4	 I

Z' Eecludin-1 harvast lasses 6m, including starage and Ircnspwt losses of both tics ant derived products,
- .. .	 ^t .. s c _--	 n1 lt—L.d rice es such, please ,Aic n t . its opp--Iste prep-t— to taint human co-,,mptren of

n

C

u
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e . C. AREA At4D PRODUCTION Of RICE

IY

_ 1971) er	 ^ 1970 r71 Lj 1971 or	 L;	 1971 /72—

AREA	 ^ PRODUCTION AREA PRODUCTION

Sown Horvested Sown Harvested
---

1,
1.1

Torol (all 	 rice	 crops) ._	 .............».«
of which:	 Main	 cro p ..............................

.1 L 2^ L ^ t

I

1.2
1 .3

Secondary	 crop._ ..................•

Thad crc

I.e U	 land	 rice	 .....» .......................................

l.b Double cropping (two or more crops

( ri	 in	 the	 ome Ian

I

i,c Irrigotion (with artiliciel
means) ........................._....... ....._..............

i

I .J
T.e

Methods of planting:
Tronsplonted............-........__........_.........
Broadcast

--

-- -

-
^

.

-^	 ^ -
1.1

_
O!her methods _.»._........_._........__-..... t — I

•..r<^._^.l
^tif-s

^1
1' Please iodIcote {n rh1t column with lever N or G weenier ryorred oreo ligwes re1are ro Ner or Gross areo. 	 (Net a a meons areo ac tuolly

eecup^ed by rice plentsl. (Groan areo means torol rodostrol Brea under nce including field rrrigatlon bonds, etc, within helds)^

^'^ PHOae indreeb In !his column with lerrer P, N or M v.h erher reported production figwee mare to Poddy, Nusked (Brown) or Milled rice (including
Brokens)•

D TRADE BY KINDS

Please 9' ^e below rlre trode apeci(ied by kinds. Where dote diFler from those provided by the customs outhoritie>, pleose show also the
latter.

Padd Husked Milled Brokens Rice bran

`, 1 C70 or
I—' 1970/71

^ 1971 or
n 1971:72

^ 19i G er ^_ 1971 m
^ 1979 71 ^'« 1971 i72

^ 1970 or
I	 1970/71

^ 1971 or
^ 1911 r72

^ 1970 or
^ 1970 X 71

C 1971 or

^

1971 r72
C 1970 or

,1970/71
` 1971 er
r--, 1971 72

1	 stom	 dNa

E iparts
, S r	 ..	 l.,e I

__
,

.- CTn ^Kt RY KINDS LND HOLDER
Pa dd Husked Milled Brokens	 Rice bran

1970 0.

1970	 71

^ 197i or

1971 72

_ 1971; e.	 1971	 or

107^	 7tl	 197'	 77

I_ 1970 or

^ 1970'71

1971	 or

^ 1971.72

L^1910 or

^ 1470.71

1971 ar	 L 1970 or	 1971 e•
r 1971 .72 ^ 1970^71I r 1971 7:

Stocks ar the beginrtnq
of peri ad ^
c•	 Governmenr•ownad ...

I b.	 With mils ondr.,erchonts __
1

__.
^c.	 On	 {arms	 ................

Stocks or the endol the
p^r,od I1
a.	 Government•ownad ... -_ .	 _ _.____-_.

--b.	 With mills and merchan tL_ _	 _
<^On runs

F,	 CO`1VERSION FACTORS
(Ov t-tu rn ;n	 prrcrnto^esi

h s_ked T	 nrllsd_
19y0 n.	 197071 ^	 1971 or 1 ^ 1971 '72,1 1970 eri-	19:0 )1 • 1971 ar r 19.'1

p rom paddy
To r cl	 processing	 .....»..........

Cammercial	 pros sssmq ....................
I	 Non•comm w rcrcl	 rocessin	 .........

-_._ _—

Fram husked
T otal	 processing ...... r ........................

Commercial	 processing ....................
Non..-ommrrriol 	 rnustin	 ...........

-
E ----

— w.	 I
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)4GRICl)LTURAL ECONOMICS

t

SITUATION REPORTS
Situation Reports summarize the current situation

end pre9ent economic outlook for agriculture.
Cotton Situation, Dairy Situation, Fats and Oily

Sl:uetion, Feed Situation, Fruit Situation, Livestock
anti Meet Situation, Poultry end Egg Situation, Rice
Situation, Tobacco Situation, Vegatoole Situation,
Wheat Situation, 1J^'ool Situation. Thee commodity
reports analyze supply and demand, price, and
outlook for major farm commodities. The}• incluc:e
cables and charts presenting current data on
pr^^duction, market movement, stocks, consumption,
paces, and foreign trade. Relevant special studies are
frequently included. See calendar on page 8 for
publication dates.

Agricultural Finance Outlook, semiannual.
Provides situation and outlook for the financial
condition of farmers, farm income, farm real estate,
farm debts and assets, and a projected balance sheet
of the farming sector. Situation and outlook are
discussed for each farm production region.

Agricultural Outlook Digest, monthly. A neµ sletcer
that briefs the outlook and changes in commodity
situations and farm trade.

Demand and Price Situation, quarterly. Reviews
factors acfecting the domestic and foreign demand
for farm products. It also briefly reviews the rzeneral

onomy, farm income, and general trends in
remand, supply, and prices of major farm products
and the principal farm inputs.

Farm Cost 5^tuation, annual. This report gives the
outlook for farm costs and analyzes the effects of
Changing technology on farm costs. Discusses farm
labor, farm power and machinery, feed, livestock,
seeds, fertilizer, petroleum, pesticides, land values
and rentals, interest, taxes and insurance, and costs
on different types of en Arses. Charts show
Changes in prices paid, quantities used, and total
exp. nditures of selected inputs.

Farm Income Situation, semiannual. Esrimates
cash receipts from farm marketi:t^s b>• commodity
groups seed Guvernrnent payments, index numbers of
cash receipts and of phy;,ical volums of farm
marks!ings,andSt^teestimatesofcash receipts from
sales of crone, and livestock. Each issue gives
quarterly estimates of gmss and net farm income,
seasonally adjusted at annual races. T!:e rt'DOt' also
compares fain and nonfarm incames..^ ►n annual
eupplrment, Fnrm lneomP, Slate Isstirnetes. show;
diesel Government payments to farmers, value of
hoots consumption, gross net fare incor:•te. farm
production erpe^.se de:ails by accounts, and cash
receipts from farm marketings by States, by major
indi^irlanl cn-nmu ^itics

ra:m ?sal E^ta;a i`^larket Devslopnents, annual in
^	 semmer, with or.e supplement i;t mid µinterand

a second, as needed, in mid spring. Summetizeg
trends in farmland values,volumeofsales,financinK
of farm purchases, and factors affectinK the land
market. Each issue includes index numbers of
estimated average value per acre by State. For farm
real estate values over a period of years, see
Agricultural' Statrstics, referred to on rage 10.

Fertilizer Situation, puhlished at the end of each
year. Looks at estimated capacity to produce basic
fertilizer materials in the coming year. Also looks at
potential fertilizer demand in the year ahead, and
analyzes U.S. fertilizer use in the year just
concluding. Foreign trade in fertilizer and basic
fertilizer materials is reviewed, economic aspects of
foreign trade are analyzed, and historical economic
and fertilizer use statistics areshown. Special reports
about production. consumption, and distribution ^f
fertilizer ar^ prepared far ear_h issue.

Marketing and Transportation Sit^^ation, quarterly.
Contains analysis and statistics or+ the retail cost of
market has;:et of farm foods, returns received by
farmers for these products, and the spread hetween
these returns and the retail cost. 1'he marketing bill
for farm food products and related statistics and data
on costs of goods and services used by marketing
firms are also published once a year. Each issue
includes special articles on marketing and
transportation.

Price Spreads for Farm Foods is a monthly release
of the retail cost of a market basket of farm foods,
returns received by fanners for these products, and
the spread hetK• een these returns and the retail cost
for the preceding month. These statistics are also
summarized quarterl; in the Mark2tinR and
Transportai:on Sittta!ion (see above).

National Food Situation, quarterly. Details per
cap!ta consumption of major foods, nutrients
available for civilian consumption, indexes of the
annual supply and use of farm food commodities,
retail food price indexes, the Consumer Price Index,
total food expenditures. and the percentage of income
spent for food. It includes the outlook for food
expenditures, retail prices, and consumption,andtae
situation and outlook forsu^arand tropical products.
Some issues carry special antrlyses on various
aspects of food consumption and prices.

V'lorld Agricultural Situation, formerly ir. theFAER
beRe3, puhlished annually through 19.3; .ill appear
at approximately 4-month intervals b?^innin^
Septei:sbrr 1914. Appraises world agriculture for the
current calendar year. Rekional situation reports and
data looks err issued in April for these recrions:
1ti'estertt Hemisphere•, 1^'estcrn Furore, the
Comm:tnis::1-^a.i. Far East and C)ceania, Africl and
1`^est Asi:t. Each rernrt f,7vev date 5y country on
^)tricaltur:rl	 output,	 use, trade, trends. ar.d

ttignrficant pali •̂ y developments, with special topics
n y frnrmJ>riat^.

See above table for the 1974 cnle^ndnr of supply
demand rstimate:t reports rnlease datci.
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SITUl1TIC?I`J FOR 1973/74

e- y

Toto' 'itl }plies Up Slightly

eui ^ s Long Gra+^

Tl a 19;3 rice crop totaled 92.8 million cwt. Qm

e oo • c 1972. Iinitially a much larE;er output was
c •:p^ ' ^^El,asallcisnentswereraisedhviceandplantlzd
r.rf : e increased around 20'?^0. But adverse weather,
parr • .flatly in tht Southern States, plagued the crop
fror •tart to finish. Seeding in the South was much
13te than usual because of wet conditions. At
lt:,r^ , st, tropical storm Delia reduced output in Texas
rind ! ouisiana. Consequently, yields-fell 9'3'o to 4,277
pours is per acre, the least since 1969. Texas was

asp<rc.atly hard hit with ^zelds averaging 3,740
^oua 1s, the smallest in 11 years.

Ab-iut 47So of the 1973 crop was long grain, 433'0
rEteclium, and 10;o short. Aiedium grain accounted for
3 hiKller }lortion of the 1973 crop than in recent years,
rE;fle^:tint' the reduced crop in Texas, the major long
grain producer.

Ber;inning stocl^s of long grain rice totaled only
around 2 million cwt. and vvzth only a marginally
larf;e: 19'J3 crop, 1913/74 supplies of long grain at

45.9 million c11't. were 4Q'o below the preceding; year.
Medium grain stocks also fell sharply, but the larger	 i

crop resulted in total supplies climbing 6"o to 40.9
million cwt. The lar};er short grain harvest resultedtn
a ?g'o increase in short grain supplies to 11 .2 million
cwt.

Imports, mainly broken rice destined for brewers,
are expected to be dolvn somewhat from the half
million cwt. of last season. In total, the 1973/74 rice
supply is up slightly from last ^^ear's 97.3 million ctivt.

Continued Strong Demand Another
• Small Carryover

Rice usage for 1973/74 will probably total a record
93.1 million cwt., with increases in both domestic use
and exports. Stocks next August 1 could dip to 5
million ctvt., a minimum pipeline level. Domestic use
may rises °lu with all catagories increasing. Estimated
food use at 26 million cwt. 1vi11 be the lamest since
1968/69. It no^v appears that per capita consumption
may be picking up as high prices of other foods
stimulate the demand for rice.

i

^ ^`
.	 a

^, I

..

MII.	 CWt.	 production ^^ Domestic use
r;. •.

Carryover ^t;?4r^.J
Exports

•,^,
••^

;^ 11)^.^	 ^^ ^.	 35.8 ^. ;^

--
^;	 •^ •• r'	 ^- 111•p

^95•9^t
E•.•<
ssa	 ` E92L^'' •IEi	

ff

	 ^
EE

•:

^•	 1 55 9 'a.^o ^••	 55 C
:^	 ^

;•^	 61.2
r.

I ^^	 1
^•	 :^

t..;, :; ^	 .

1971 1972 1973 1974	 1975
Y>:AR 3EGI^1NING ;AUGUST

rJl20r?ftl:llPl.1RY. rJ7J•/4PR0J£CrfO • ^•'I rER^.^jOF RI)UGH

u5 hF7Ar1 t!' f Mr Or AGRICUI TUBE NEC ER597JJ 7^t 111 	 fCOOO^I IC RESEARCF^Sf RV1;F

^ n, 2 i, r'I1i1C11 t9IR

^I

L-2



Farm Prices and Loan Rates
R CWT. - ^-
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Brewer use continues to expand and this yeas s
projected 8.5 million cwt. would be the largest on
record. Seed use, dependent on 1J74 plantings, is
projected at 3.2 million cwt.

Strong world import demands accompained by
relatively tight export supplies in Asia have led to a
seller's market. U.S. exports for 1973/74 are
estimated at around 55 million cwt., up 3'7o from last
season. Last summer, USDA announced that PL-480
shipments for the 1973/74 crop year would be'303'0
below last season and half the 1971/7`1 total. With
rice supplies in other exporting countries tight,
commercial demand for U.S. rice has been unusually
strong. In addition, some former PL^480 recepients
have shifted to commerical purchases. U.S. rice
exports for the August-January period totaled 24.4
million cwt. compared tviih 28.7 million a yearearlier.
The delayed 1973 harvest and a month's lag in new
crop rice availability slowed the export pace durinK
Aueu^t-October. However, exports have since accelerated.

As of March 10, around 11.5 millir,n cwt. (rough) of
rice sales were reported still to be shipped. Around
26':c+ was milled long grain, 4895 other milled rice, 24cio

long grain brews rice, and 2^io other brown rice. If
these sales, aloFlg with PIr480 shipments, are
consummated, only about 5 million ctivt. of additional
export sales would be necessary to reach the 55.4
million cwt. estimated for the year.

S Pf
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ha;:xd Nigh Farm Price

U.S. rice pticeshaverisen dramaticallyin response
to a combination of tight world supplies and strong
import demand for rice, wheal, and other grains.
Farm prices shot up from $9 per cwt. at harvest last
August to over X17 in November. Prospects for a
record world crop and an improvement in export
availability in Southeast Asia resulted in some
weakness in DecemberandJanuary. But in February
prices again approached season highs, as
international rice prices held strong and other grain
prices boomed. This strength is expected to connr,ue,
althou£h some weakening i3 Lkely if the world food
grain prospects appear favorable and the U.S. rice
crop develops satisfactorily.

Rouyh rice: Monthly prices received by farmers, 1973/74

Monti Arkansas
----^
LOUisiat^a Texas U.S. aver.

Dollars pr • cwL

August	 ..... - ]0.50 11.00 9.00
September.... 13.70 12.00 ]3.70 13.20
October ...... 15.30 12.90 14.90 14.70
November ... 16.00 17.40 36.60 17.10
December	 .. , 16.00 16.00 15.60 16.10
January , ..... 16.00 15.50 15.80 15.80
Febni^ry , , , . , 18.00 16.40 16.70 37.00

1966/67	 1969;69	 1970%71	 1972/73	 1974/75
7F 13 ^FGIMMING AV .USi (:^ONi HIY /\tCF'.I

r o.	 ., .

AS-23, n.tAkc ► F t9i+4 5
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loan Activity Down But
Still Substantial 	 '

Even «^ith record market prices this year, many
E;m^+er3 nre using the price support program in their
nl<lrk •tint; st-ategies. Through February, 19.1
mitli^ tc^^•t.hadbeenputunderloancomparedto22.7
:ailli: 1 :I • ear earlier, nPt under loan va s 9.`J t^^llioll
this y •ar compared to 10 . 5 million a year ago.

ReWi' Prices Up Sharply	 '

Ret tilricepticesrosesharalyduringthelasthalfof
1973, follotvin3 the advance in farm prices and the
lntroructiun of Yhase IV of the Eronomic and

Stabilization Program which allowed cost pass-
throughson adollarfordollarbasis. Duringcalendar
year 1973, retail prices of rice at leading cities almost
doubled (table 15). Hoaveve:•, as illustrated by table 11,
retail prices ofother foods have also gone upsllarpty.
Consequently, rice consumption is expected to hold
its own.

Over half of the incre. . se in rice prices to the consumer
last year can be tied back to higher farm prices. Since
mid-1972 the farmer's share of file retail price of lone;
grain rice has increased from a third to justoverhaif.
Both the net farm value and the farm-retail spread
registered at least a 50°^o increase over the July-
September to October-December period.

i

i:ire, long grain: Prices, value and farmer's share of retail pri g , Dy quarters, 1967-73

.a

-^.

Retail price Net Farm value r Farrn^etall SpreaE Farmer's share
Ve3r

Jan.- Apr.- July• O p t.- Jan.- Apr.- July- Oct.• Jan.• Apr.- July- Oct.• Jan.- A p r.• July- Oct.-
Mar. June Sept. Dec. Mar. June Sept. Oec. M11ar. June Sept. Dec. Mar. June Sept. Dec.

Crnta yvr Ib. Cents Der Ib. Cents Der Itr. Prrcrnt

19F 7	 ........... 21.8 21 .9 21.9 22.0 7.5 7.5 7.0 7.4 14.3 14.4 14.9 14.6 34 34 32 34
1^)n9........... 22.0 ??.1 22.1 22.1 7.7 7.8 7.4 7.3 14.3 14.3 14.7 14.8 35 35 33 33
1969........... 22.3 ?2.4 22.5 22.6 6.9 7.0 6.7 7.2 15.4 15.4 15.8 15.4 31 31 30 32
1970........... 22.9 23.2 23.1 23.3 7.2 7.3 7.2 7.4 15.7 15.9 15.9 15.9 3l 31 31 32
1971	 ........... 23.6 23.8 24.J 24.0 7.8 7.7 7.7 7.7 15.8 16.1. 16.3 ]6.3 33 32 3? 32
197^ ........... 24.] 23.0 23.9 24.0 8.1 8.0 8.2 10.6 16.0 16.0 15.7 13.4 34 33 34 44
197 3	 ........... 25.2 ?6.7 28.2 42.9 11.5 11.9 14.7 22.7 1 3.7 14.8 ] 3.5 20.2 ^G 45 52 53

r Payment to farmers for equivalent quantities of rough rice (gross farm value) minus inputed value of Dy protl ucts obtained in
pro- 3sSi^),

Source: National Economic Analysis Oivislon, ERS.
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THE FARMER AND THE POCKETBOOK

-a

Fresh from making S26 billion in
1973, by far the highest realized net
farm income in histoq • , American
farmers are planning to increase crop
output sharply again in 1974. It they
do, and if demand for farm products
remains strong through most of the
year, as seems likely, their earnings
may well approach those of last year
and hold sharply above the prior high
of $20 billion of 1972.

Their cash receipts are likely to rise
by S9 billion, but that will be largely
canceled out by a similar boost in
production expenses. A1eanwhile,
government payments to farmers will
be onl}^ a fraction of 1973's 52.6 bil-
lion. Overall, a S1 or $2 billion decline
in realized net farm income is likely.

Through the first half of 1974,
both livestock and crop prices will
probably stay high because of con-
timed strong domestic and foreign
demand and tight supplies. In the
second half, however, 1974's larger
intended crop acreage will be har•
vested and there are prospects for
increases in red meat and poultry pro•
duction. These developments point to
an easing in farm prices late in 1974.

However, the uncertainties can not
be overlooked. To achieve the record
output, the farmer must hate fuel, fee-
tilirer, good weather, and they must
expect good dem;cnd. If widespread
shortages of inputs develop, weather is
not favorable or demand appears too
uncertain, output would be curtailed
and in the face of strong demand, net
farm income could reach 530 billion.

On the other hand, if the energy crisis
were to generate a concerted slow-
down in major foreign markets and the
U.S. economy were to weaken sharply
under high inllatica and increasing
unemployment, demand would be sub-
stantially weaker. With this weaker
demand, a record farm output could
result in farm income of S20 billion.

Nevertheless, farm prices for 1974
will average well ooee last year. And
last year, you will recall, was a
whopper. Although marketings of
farm products slipped a little from
1972's level, farm prices were up 37
percent.

Feed grain prices are nearly double
those of a year earlier and will stay
strong over the next few months
because of tight supplies and strong
demand. Pries this summer will hinge
primazily ^., 1974 crops and foreign
demand and production prospects.

January plans by farmers included
planting of 78,8 million acres to corn,
10 percent above 1973. If the pro-
jected yield of 97 bushels is aclricved,
that acreage would produce a crop of
6.7 billion bushels, 18 percent above
1972.

This crop increase, however, will be
partly negated by a smaller carryover.
Carryover on October 1 will dmp to

Realized net income per farm last
year averaged $9,193, up from $6,856.
The total 1973 personal income of
farm people reached 54] billion, up $7
billion. Income from farm sources rose
$5.4 billion while .ncome from eon-
farm sources increased $1.6 billion.
llisposable personal income per capita
of farm residents from all sources was
a record $3,913, up $7$1. For non•
farm people, it w• as $4,208, up $316.
Thus, the ratio of the income of farm
people to nonfarm people increased to
93 percent in 1973, continuing to nar-
row the gap.

about 600 nulliun bushels, about 15
percent less than a year earlier and the
lowest since 1952.

Domestic feeding of protein feed is
estimated at 20 million tons, 8 percent
above 197273 but still only near the
high marks set during 1969 . 71. Pnces
this season are lower and much more
stable than last year. The large U.S.
supply of soybeans is stabilizing the
market as meal prices (Decatur) in
recent weeks have ranged Ix'twe'en
$150 and $175 per ton. Baring new
developments in export demand, meal
prices likely will continue• near current
levels until the soylx •an crop outlook
txcomes clearer this summer.

FEED SUPPLIES. PRICES
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BOOMING FARMLAND DEMAND

PERCENTAGE INCREASE IN AVERAGE VALUE
OF FARM REAL ESTATE PER ACRE
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TM index of farm nsl estate value?

?hot up 21 pergnt in the guar ended

November 1, 1973. This nth« wcund

highest 12 -month increase ewr

recorded—trailing only the 22 -percent

upswing recorded un March 1, 1920. It

also shows a substantial upturn from the

13 percent • c^ortod for the year ended

Marth ', 1973.

Co'orado led all States with a 33 per•

mnt increase, followed by Pennsylvanu

with :il parent, and South Carolina,

Alahami• , and Iowa each with 30 per•

Dent. Louisiana reported the lowest raU

of inueast:—a wbstantial 10 percent.

Interestingly, this "'lowest" rate of

increase for any State iLll surpassed the

3-percent average annual compound rate

of uterease fur the United States ever the

past decade.

Nr.tionwrde, farmland values have

increased 70 percent since March 1,

1967. Over this 6 1/2 year period, how

ever, increases by State varied from 186

percent in Nevada to 27 percent in Cah-

lornia.

WHEAT

FROM LITTLE TO PLENTY

A record export pace and prospects
for extremely small wheat stocks this
spring dominate the 1973/74 wheat
outlook.

Exports are currently estimated at
a record 1.2 billion bushels, up slightly
from a year ego and a record for the
second consecutive year. Exports
during July•Uccember totaled a
record•shallering 737 million bushels.
The pace is expected to ease notice-
ably in January-June. Uomestic use
has not been quite as strong as last sea-
sun. Wheat feeding has fallen o[f,
reflecting the increased cost of wheal
relative to other grains. However, food
usage is expected to be up for the year
as price comparisons appear to be
influencing consumers W switch to
wheat products. Growers will likely
usr around 20 percent more seed
wheat.

Tote: disappearance fur the year
will exceed the 1973 crop, causing
old-crop stocks on July 1 W plummet
to around 180 million bushels, small•
esl in 27 years. Supplies of 1974-crop
wheat harvested in June may help easy
the prestiures. In addition, some

exports have been deferred and quotas
on U.S. imports of wheat have been
temporarily lifted.

Mid-month farm prices of wheat
averaged $2.47 in July 1973, and have
since risen to over $5.00 per bushel.
For the season, farm prices are likely
to average around 53.90 per bushel, up
[rom $1.76 in 1972173.

U.S. wheat growers are riding
another record crop. Based on a 19--
percent increase in planted acreage,
the 1974 wheat crop could total
around 2.1 billion bushels, if world
crops return to more normal levels,
demand for U.S. wheat could weaken
significantly in 1974/75. U.S. expvrts
are projected to drop around a sixth to
1 billion bushels while domestic use is
expected tv be abvul the same as in
1973/74. Witlr demand projected to
turn down and a record crop in pros-
pect, carryover by the summer of
1975 could more than double to
arr,nnd 4Rtl rnillirm hu^.helti

MORE COTTON ACREAGE
Strong denwnd and attractive prices

arc spurring greater cotton planting
intent^uns this year. Farmers say they
will plant about 14 112 million acres

of upland cotton in 1974, based on
January 1 intentions. This would be
slightly over 2 million acres above
both 1973 plantings and the 1968.72
average. Much of the planned in•
creased is in the Delta, which was hard
hit by flooding a year age.

With nearly a fifth more acreage
planned for the 1974 upland cotton
crop, production will likely rebound
sharply from 1973's 12.9 million
bales. Thus, output will more than
likely be adequate to satisfy prosper•
five domestic and export demand for
U.S. cotton during 1974J75. Mill con-
sumption may Increase modestly to
about 7 314 million bales, primarily
reflecting moderating compelilion
from manmade fibers because of
energy•related cutbacks in production.
At the same time, U.S. exports are
expected lu total around 5 1/2 million
bales, near levels of the past 2 seasons.

Uncertainties arc also part of this
outlook picture. There is generally
inadcyuale subsoil moisture on the
Texas High Plains. Spul shortages of
fuel and fertilizer have been reported.
Indications of increasing eonwmer
resistance to higher prices could point
to a slowdown in textile purchases in
1974.
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Winter wheat is widely grown throughout the United States, with the
heaviest concentration in the central and sout}Iern parts of the Great P)a^rs.
Five Great Plains States--K^rlsas, Gklahoma, Nebraska, Texas, and Colorac'o--
harvested 59 percent of t}^e winter wheat acreage in 1969. kmong the States,
K^srlsas led in wheat acreage, with 9.8 million acres harvested, 27 percent of
the U. S. total. Oklahoma, with 4.2 million acres harvested, and Texas,
With 2.9 million acres, were the second and third ranking winter wheat States.

Winter wheat is planted in the fall of the year. When weather con-
ditions are favorable for early fall growth, much of the winter wheat in
t?"ie Great Plains area is grazed in the fall prior to going into dormancy
and again in the late winter and early spring when I^ew growth starts. Winter
wheat harvest begins in the southernmost producing areas in the bite spring
and quickly spreads northward. Combining usually extends well into t?^e
surm^er months in the northern tier of States.

r.r ..O M. ^^►
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Table 15. Winter wheat:	 Usual plaAting and harvesting dates, by State and principal producing arms

tr

v
`	 ^,	 r

'	 ',

is ^

l^

.^. ^..

1969
^

State
:Harvested: Usual Usual harvesting dates

Principal produc•SnR

:	 acreage : Planting
dates Begfn

^
^ .ns[ active End

areas and co ' n.tics
(000)

dew York I62 Scpt. S-Oct. ) 0 July 15 July 25-Auq. 10 Aug. 15 4,	 S
::ew Jersey 34 Sept. ?0-:^ov. 1 July 5 July 15-July 25 Auq. l.0 Statewide

Pennsylvania 327 Sept. ] -Oct. 15 July ] July 15-July 25 Auk. 10 4,	 S,	 h ,	 8,	 9

Ohio 1,Ob7 rcpt. 15-`:ov. 5 July 1 July 10-.luly 25 Aug. 5 Statewide
Indiana B10 Sep[. ]0-Uct. 30 June 25 .tune 30-July 20 July 25 Statewide

lllinois 1,273 Sept. 15-^ov. 5 June 25 July 1-July 15 Julv ?0 4,	 4A,	 5,	 6,	 hA,	 7,	 o

Michigan 628 Sep[. l5-Oct. 15 July 10 July 20-AuP,. 1 AuR,. 10 5,	 6,	 7,	 8,	 9
Wisconsin 31 Sept. 10-Oct. 10 July 20 July 25-Aug. 5 Aug. 10 Racine,	 Kenos`ra,

Washington

Niuneso[a 18 Sept. 1-Sept. 3J July 'S Aug. 1-Aug. 10 AuR. 15 1.	 2,	 4,	 5,	 8,	 9
Iowa 40 Sept. 10-Oct. S July 10 July 15-July 25 Aug. 1 Statewide

`iissouri 1.035 Sep[. 20-\o v. 1 June 10 June 15-July 1 July 15 Statewide

Korth Dakota 96 Sept. S-0ct. S Aup,. 1 Aug. 10-Aug. 15 Aug. 20 1,	 4.	 7
South Dakota 622 Sept. 1-Oet, 1 July 10 July 15-Aup,. 1 Aug. 10 4,	 S,	 7,	 8

Kebraska 2,780 Airy. 25-Oct. 5 July 1 July 5-July 15 .7uly 30 1,	 S,	 6,	 7,	 8,	 9

l:ansas 9,859 Sept. 10-Oct. 25 June 15 June 20-July S July 15 Statewide

llelaware 20 Oct. 5-Nov.	 l5 June 20 June 25-July 15 July 25 6tatewide

?:aryland 117 Sept. 25-Kov. 15 June 15 June 20-July 15 Aug. 7 Statewide
Virginia i5? Sept. 20-Dec. 1 June 10 June 20-July 10 .luly 15 2,	 5,	 6,	 8,	 9
West Virginia 14 Sept. 10-\ov. 1 July 10 July 15-Aug. 5 .4ug. 10 2, hason

Korth 'azolina 198 Sept. 15-Kov. 5 June 5 June 15-July 1 July 13 2,	 3,	 5,	 6,	 8,	 9

South Carolina 82 Oet. 10-Dec. 20 June 1 June ]0-July 1 July 10 Statewide
Georgia 86 Sept. 70-Uec. 1 )day 20 June 5-June 20 June 25 Statewide
Flozida 43 Oct. 15-Dec. 15 Nay 10 ifay 15-May 25 June 10 1

Kentucky 1°3 Sept. 25-:^ov. 15 June 15 June 20-July 5 July IS 1,	 2,	 3.	 S
Tennes^^ee 224 Sept. 10-\ov. 30 June 10 Junc 15-July 5 July 15 Statewide

Alabana 85 Sept. 20-Dec. 1 Nay 15 June 1-Jute 20 July 1 Stateside

':iss'_ssippi 125 Oct. 1-Kuv.	 20 ?ray 20 June 5-June 15 June TS 1,	 2,	 4.	 6

Arkansas i	 301 Sept. ]6-Nov. 25 June 1 June 1^-Jane 25 July 5 Statewide

Louisiana_ t	 38 Sept. _ 15-_:c+v ,_ 15_KaY _2^_ June 1-June 15 -- -.Tune 20 3, _S	 _
OkTahoatra t	 4.150 Sept. S-0ct. 23' June S .lone 10-June 2S JUnP 30 2.	 7.	 5,	 1 ,	 4
Texas i	 2.869 Sept. 1-0c t.. 30 May 20 June S-June 20 July S 1N,	 IS,	 2N,	 2S,	 3,	 4,	 7

t

"Sontana 2,311 Aug. 25-Oct. 15 July 25 Aug. 1-AuR. 15 Sept. 5 Statewide

Idaho 822 Sept. ]-Oct. 15 July 15 July ?5-Aug. 30 Sept. 15 Statewide
Wyoming 220 Aug. 20-Sept. 25 July 20 Aug. S-Aug, 20 Aug. 25 2,	 5
Colorado 2,133 Aug. 20-Oct. 10 June 25 July 10-July 10 Sept. 5 2,	 6,	 9
tiew Mexico 159 wept. 1-Oct. 20 June S June 15-July 15 July 20 Statewide

Arizona 73 Oct. 15-Feb, 15 :;ay 20 May 25-June 10 July 15 5,	 7,	 Cocirise

L'tah 197 Aug. 25-Oct. 20 July S .luly 15-Aug. 5 Aug. 2J IIox Elder, Cache,	 halt
Lal:e,	 Ptah,	 J^^ah,

. Hillard,	 San Juan

Kevada 5 Sept. 5-Oct. 20 July 15 AuP. 1-Aug. 25 Sept. 5 Humboldt, Pez^hlnR
Washington 2,177 Aug. 15-\ov. 20 July 5 July 20-Auq. 15 Sept. 20 2,	 3,	 S,	 9
Oregon 732 Aug. 15-Feb. 1 July 1 July ] 0-Aug. 15 Sept. 15 Statewide except	 coast
California 350 Oc[. 15-Feb. 15 .June 15 July 15-Asg. 15 Auq. 30 S

Nov. 1-Feb.	 15 May 15 June 15-July 15 Aug. 8 5A, 8
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All epring cheat ecreerye harvested in 1y69 e.^nourTted to 10.9 aillion
acz^ s and acco^lntPd for 23 percent of the total U.S. whe at ccrea^e . &orth
Da'rota, the leadin; spring wheat State, hcd over orp -half o: the sprlrk,
wheat harp-estr^d in 1869. South Dai:ota was the second leac;ing Stag
in sprinC wheat ecreage, with 1.3 aillion acres harvested; 23ontana ties
third, With only clightl;; less aczee^. Dunua wttest, used in mel:irg
macaroni end spasi>~tti, w^:.s harvested from 3.3 nillicn ecre s, re pit: s^ntirg
nearly one-third of the totci epring wheat acrease. Of the total durun
acxt:ab'*e harvested, Forth Dakota had 8^ percent.

Sprin3 T^^lieat is planted in tY^ letP eprinb end harvested late an tY.e
suucB:r. In the ,rest forth Central and North^restern States, vhez^ Espring
wheat is pria^rily groK^, a high Proportion of t.k^ total reinfell occ^re
during the su.-^r Taonths. i^ fevorable seasonal dictribution and g^s.',rr
effectivrr^es of tip px^cipitstion nsye it possibL to produce spring
w^teat with a mlatively small total r nnual Precipitation.
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Ucu.^.1 F^L^C nr:d 1,a rvest ina dates, by Statee and principal yroduci:^, QTE3f

47r.Eat t^^C
1^^9	

=	 Usual:r^rvect^d:	 plpr^tin3
Usual turvesting dates 	

- :Prlrcipal Fro:uci:
arai:areas	 co.::.t.esanri 9tnte ncrraGe dates Benin N:ost ective t5c^d

`DOJO) --	 --

DVii1:1

Irinncsota 80 Apr. 15 -1•Sey 30 July 25 Aug.	 1-AtaQ. 20 Sept. 10 1, 4

I:orth Dal"^ifl
i
i 2,761 Apr. 15 - June 1 Aug. 10 Aug. 15-Se;.t. 5 Sept. 15 1 , 2 ,	 3,	 5,	 6,	 9

South Lc:iuota 234 Apr.	 1-ray $ July 20 July 25-Aug. 15 Aug.	 20 1, 2, 3,	 5

r:ont"̂ „ ^ 23o Ap-. to->•^y 25 nuG .	 5 Au,?. to-Aw;. 25 :^ept. 20 2, 3

Califo^^iia $ 1•xr. 15-t::y 10 Aug. 25 Sept. 1-Sept. 20 Sept. 30 SiEkiyr^u, t•:odoc

OrfY..E^ EFK1r;G

{:iscorsin 13 Apr. 20 -1•ay 5 Auc•	 1 Aug. 10-Aug. 20 Aug.	 25 9

1^.iru^eFOta 730 Apr. 15-= 3̂Y 30 JAY 25 Aug.	 1-Aug. 20 Sept. 10 1, k,	 5, 7, 8,	 9

I:orth Dakota 3,^5 Apr. 15 -ray 25 Ate • S Aug• 15-^P't • 5 Sept• 10 StatexiCe

South Dakota 1,107 AFr.	 1-Dhy 5 July 20 Ju1,y 25-Aug. 15 Aug.	 20 1, 2,	 3,	 5

A:ontr^" :1,10•+ Apr. 10-IEy 25 Aug.	 5 Aug. 10-Aug. 25 Sept. 15 2, 3, 9

Idaho 229 Alsr. 20-lay 25 July 15 Aug. 10-Sept. 5 Sept. 30 State^i.de

{,1y^;,s,3 22 Apr.	 5 -!•ay 20 AuE.	 1 Aug. 10-Aug. 25 Sept.	 5 1, 2,	 3,	 5

Co]Aredo 35 b:ar. 10 -Apr. 3L July . 5 July 15-A^.^. 10 Aug.	 30 Stetcr.•Sde

^^^ Utz 32 t^^r. 20-t•fe;/ 1 ~ug. , 1 Aug.	 5 -Aug. 25 Scpt.	 1 1,	 5

I+evrda 6 Apr.	 1-I^y 10 Ju1,jr 25 Aug. 10-Sept. 5 Sept. 15 I^boldt, Ferc^rrs,
klirelsa, Irrder

1Yr_shin„̂ton 285 l^r. 10-Apr. 10 July 15 Ju]y 25-Aux. 20 Sept. 30 2, 3, 5, 9

Oregon 56 Feb.	 1-Apr. 15 Aug.	 1 Aug. 15-Sept. 10 Sept. 15 State^-11e
except coact

i
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13early 10 million acres of bEl.rley were harvested in 1969. While year-to-

y>'Eir fluctuations have occurred, acreage is still about the ElaTlp as in the late

ti.^nties. Yields, hol+ever, have been steadily increasing.

'I1ze major barley-producing State is North Dakota, where almost one-fourth

of the U.S. acx^age is sown. This State, ^7ith California and 2^'ontana--the

second and third ranking producing States--accounts for about 50 percent of the

1^+;tion's Euinual acreage :4^d production. Only minor acteE^s Eire grrn7n in Easters

and Southern States. Most barley ie fed to livestock, elthrnxgh over one-fourth

of the crop is used for halting.

BARLEY Fi:.RVcS7Et7, 19b4
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Table 1. klarley:	 Usual planting and harvesting dates, by State and principal producing areas ^^

State and

.	 1969
:harvasted: Usual ___Usual harvesting dates

Principal
producing areas

sowing season acrea,,e	 :
(000)

planting dates
Begin	 ^ Most active ^ End and counties

dew fork
Fail sown 2'	 13 Sept. 1 - Sept. 15 July 15 July 25-Aug. 5 Aug. 10 4,	 5
Spring sown Apr. 20 - June 10 Aug. 5 Aug. 10-Aug. 20 Aug. 25 Statewide

\ev Jersey '

Fall sown 20 Sept. 10- Oct. 20 June 10 June 20-July 10 July 20 5,	 8
Spring sown Ptar. 20- Apr. 20 June 10 June 20-July 10 July 20 S,	 8

Pennsylvania
Fall sown 191 Sep[. 10- Oct. 1 June 20 June 25-July 5 July 10 4,	 S,	 6,	 7,	 B,	 9
Spring sown Apr. 25 - Flay 25 July 25 Aug. 1 -Aug. 15 Aug. 20 1,	 2,	 3

Ohio 20 Sept. S - Oct. 15 June 20 July 1 -July 15 July 25 Statewide

Indiana ..	 10 Sept. .5	 - Sept. 25 June l0 Jur.e 15-Ju,.e 25 July 1 4,	 5.	 6,	 7,	 8,	 92

Illinois
Fall sown 15 A„g. 20 - Sept. 20 June 20 June 25-July 15 July 15 4.4,	 SA,	 7,	 9
Spring sown Apr. 5 - May 1 July 15 July 20-Aug. 1 Aug. 5 1,	 3,	 4

Michigan
Fall sown 23 Sept. 5 - Sept. 15 July 1 July S-July 20 July 30 8,	 9

Spring sown Apr. IS - May 30 July 15 July 15-Aug. 5 Aug. 10 6,	 7

I:isconsin 35 Apr, 20 - P;ay 1 July 20 July 25- Aug. S Aug. 10 8,	 9

Minnesota 685 Apr. 15 - `lay 30 July 25 Aug. 1 - Aug.20 Sept.10 1,	 4

I^
Iowa 4 Apr. 1 - Apr. 20 July 10 July 15-/uly 25 Aug. 1 Statewide

Missouri 22 Sept. 10- Oct. 1 June 1 June S -June 15 June 20 4,	 5,	 6,	 7,	 9

Sorth Dakota 2.20G Apr. 20 - June 1 ^ +̂.ug. 1 Au3. 10-Aug. 25 Sept. 5 Statewide

South Dakota 344 Apr. 5 -Tay 10 July 15 July 25-Aug. 10 Aug. 15 Statewide

\ebraska
Fall sown 45 Sept. 1 - Oct. 5 July 1 July S -July 20 July 30 1

Spring sown Mar. 25 - Afay 1 July 1 July 5 -July 20 July 30 1

Kansas
Fall sown 165 Sept. 10 - Oct. 25 June 10 Ju:±e 15- July 1 July S Statewide
Spring sown Mar. S - Apr. 30 June 20 June 25- July 1 July 10 Statewide

Delavace 20 Sept. 20 -	 ::ov. 10 June 10 June 20- July S July 10 Statewide

"a ryland 99 Sept. 15 - Gov. 10 June 10 June 20- July 10 July 15 S[aEewlde

^irginta 117 Sept. 5 -	 ::o v. 1 June 1 June 20 -July 1 July 15 2,	 4,	 5,	 6

Hest Virginia 9 Sept. 10- Oct. 15 Juna 25 July 5 - July 20 Aug. 1 6

::orth Carolina 55 Sept. 15 -	 J:o^. 10 May 20 Junz S- June 25 July 10 5,	 8,	 9

South Carolina 19 Oct. 1 - Dec. 1 :.ay 15 `:ap 20 - .June 10 June 15 Statewide

GCOrgta 5 Sept. 10 - Oac. 1 May 15 June 1 - June 15 Jur.c 25 3,	 5,	 6,	 7

Kentucky 4I Aug. 20 - O:[. 1 Ju,+e 1 June l0-.lone 25 July S 2.	 3

I'enni• ssee 17 Sept. 1 - :;ov. 1 June 1 June 10-.June 25 July 10 3,	 4,	 5

Coneim.,ed

5
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Table 1. Barley:	 Usual planting and harvesting dates, by Slate and principal producing areas—(qn,

t	 1969
Usual harvesting dates

Principal
State anJ :harvested: Usual DroducinR scans

^owing season strange planting dates
Begin ^ Most active

,
End end counties

(000)

s

Arkansan 2 Sept. 10-Nov. 1 June 1 June 10-June 25 July 5 Statevide

Oklahoma
Fall sown 422 Sept. 10-Oct.	 30 June 5 June 10-June 20 June 30 Statewide
Spring sown Jan. 30- Mar. 15 June 5 June 10-June 20 June 30 Statewide

Texas 94 Sept. 20-Oct.	 30 May 25 June 5-June LS June 20 1N,	 2N,	 2S,	 3,	 4,
6,	 7

}lontan^ 1,617 Apr. 10-May 30 Aug. 5 Aug. 10-AuR. 25 Sept.	 15 Statewide

Idaho ^
Fall sown 584 Sept. 1-Oct.	 15 July 15 July 25-Aug. 20 Sept.	 1 1-9
Spring sown Mar. 25-May 25 July 25 AuR. 5-Sept.	 15 Sept.	 30 Statewide

1

G'yoming S	 116 Apr. 5-Play	 20 Aug. 1 Aug. 5-Aug.	 20 Sept. 1 1.	 2,	 3,	 5
_ _

Colorado
Fall srwn 289 Sept. 1-0c[. 15 June 20 July 1-July 20 Aug. 5 2,	 6,	 9

Sprint so•,.m Mar. 15-Apr.	 30 June 30 July 5-Sept. 10 Sept.	 20 1,	 2,	 7,	 8

New Mexico
Fall sown 14 Sept. 15-Nov. 1 June 10 June 15-July 17 July 2O Statewide

Spring sown Feb. 15-Apr. 1 June 15 June 20-July 15 Aug.	 1 9
s

Arizona 144 Oct. 1-Feb. 15 May 20 Play 25-June 30 July 10 5,	 7,	 9

Utah

^I^^
128 Mar. 20 -Apr.	 25 Aug. 1 Aug. 20-Sept. 1 Sept.	 10 1,	 5

Naveda
.

Fell sown 19 Sept. 5-Oct. 20 July 10 July 15-Aug.	 25 Sept.	 5 1
Spring sown Apr. 5-P1ay 10 July 20 July 25-Sept.	 1 Sept.	 15 1

l:ashington
Fall sown 37Q Sept. 1-Nov. 10 July 1 July 15-Aug. 10 Aut,.	 20 2,	 3,	 S,	 9

Spring sown Mar. 10-Apr.	 l July 5 July 20-AuR.	 15 Sept.	 1 2,	 3.	 5.	 9

Ore3on
Fall sowr. 399 Aug. 15-Feb.	 1 July 5 July 15-Aug. 10 AuK.	 20 1.	 2,	 3,	 8

3p ring sown FeD. 15-Play 15 July 25 Aug. 5-Aug.	 25 Sept.	 15 Statewide.
except Coast

California
Fall sown 1,153 Oct. 1-Apr.	 15 Map 15 June 1-July 15 Aug.	 15 4,	 S,	 SA,	 A

Spring sown Mar. 1-:lay	 1 Aug. 15 Sept. 1-Sept.	 20 Sept.	 3O Modoc,Siskiyou

Alaska 1.8 May 1 -July 1 Aug. 15 Sept. 10-Sept.	 25 Oct.	 5 Tanana b Mntan^aka
Valleys

^^
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Corn
i

I

i

Corn is the leading crop in Aiaerican agriculture both in terms of value of
pr;^duction and of acreage groan. In 1969, nearly 55 million acres of corn were
harvested for grain, producing x;,583 million bushels. The acreage for grain
conpri^^ed 86 percent of the corn grown for all purposes. More than four-fifths
oP the corn-for-grain acreage lies in the Corn Belt, with Illinois the leading
State, and IoHa second. Corn-for-grain estimates began in 1919. The largest
acreage of record, 97 million, was harvested in 1932. Acreage grrduaLly de-
clired, except for larger Z3rtime p]^ntings, and was dotim to 72 million acres
by 1950. The^do •̂ atrend continued with about 63 million acres harvested in 1957
r~:.1 19;8, as allotments were in force in cora:nercial counties for producers
desirin„ price support. With the discontirn:ance of allotments in 1959, acreage
returned to the 1950 level of 72 mi Lion; but declined with the start of the
Feed Grain Prograia in 1961. Iluring 1902-69, acreage ranged from 61 million in

• 1967 to 55 million in 1969. The averaEe yield per acre has trended upt.^^-rd
since 19t^0, ^.dth more rapid increases since the mid-19j0's, resulting in a nev
reco_^ci bei^^ established nearly each year in 19j6-69. The 1969 yield bras 83.9
bushel:; per acre.

CORN HARVESTED FCR Atl P^RPOSzS, 19b4
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:	 2,503 Ayr. 20-June 1 Sept. 15

123 Flay 15-June 20 Oct.	 S

:	 :,437 May S-June 5 Oct. 1

4,620 Apr. 25-June 5 Sept. 25

;	 1,236 Aar. 15-June 10 Sept, 15

,	 170 May 1-June 15 Sent. S

479 May 1-June	 15 Sept. 1

432 Apr. 15-June ^, 5 Sept 1

.	 d9 Flay 1-June 5 Sept. 10

:	 1,81 Apr. 1-June 10 Aug. 25

402 F!ar. 20-^!ay ZO Sept. 1
:	 1,426 Mar. 20 ^!ay 15 Se}. • . 1

355 Mar. 1-P.pr .	 30 Au,. 'S

998 Asir. 20-June ]S Sept. '0

605 4pr. 15-,tune	 15 Sept. 30

619 F13:, 20-June S Aug. 20

318 Apr. 1-May 31 Sen'.. 1
47 Apr. 10-Flay 30 Scat. 10.

134 Mar. 1-May 1S A^.g. 1
.	 53 Apr. 5-May 25 Sept. 1

571 ^	 F'ar. 1-?fay 30	 July 20

6 May 10-June 30 Sept. 15

23 May 1 `4ay 25 Oct. 10

18 May 10-June 15 Oct. 15

302 A?r. 2S-June 1 Cct, 1

17 Arc. 15-June 8 Sapt. 10

16 ^pT. 15-J^ne 1 Aug. 15

33 F!,y 1-June 5 Oct. 15

.	 10 Nay 5-June 10 Sept. 15

193	 Apr. 15-July 1	 Sept. 15

Table 2. Corn for Gra1n: Usual planting and harvesting dates, by State and principal producing areas

--

6tate

1969

: harvested:
rorrago	 ;

(000

Usual

planting

dates

Usual harvesting dates

gogin	 :+ost rctiwe

-

End

.
Principal producing
areas and counties

New Tork 247 Flay 10-June 15 Oct. 10 D-ct. 20-Nov. 15 Dec. 1 4,	 S

New Jersey 61 Fiay 10-June 20 Uct. 5 Oct. 20-Nov 10 Nov. 25 Statewide

Pennsylvania 907 May 1-June 20 Sept, 20 Oct. 1-Oct. 20 Nov. 10 5,	 B,	 9

Chio 2,740 May 1-June 15 Sept, 25 Oct. 10-Nov. S Nov. 25 Stateride

1nJiana 4,742 May 1-June 10 Sept. 30 Oct. 10-Nov. 30 Dec. 10 Statewide

Illinois 9,698 Nay 1-June 15 Oct. 1 Oct. 15-Nov, 15 Dec. S Statewide

NichiLan 1,266 May 1-June 15 Oct. 1 Oct. 15-Nov. 15 Dec. 1 S,	 6,	 7,	 S,	 9

MiSCa.^.sin 1,664 Fiay S-June 30 Oct. 10 Oct. 20-Nov. 10 Nov. 25 4,7,8,Dane,Rock,Granc

Minnesota 4,139 May 1-June 15 vet. ^ Oct. 20-l:ov. 15 Nov. 30 4,	 5,	 6,	 7,	 8,	 9

lova 9,514 May 1-June 1 Oct. 5 Oct. 25-Nov. 25 Dec. 5 Statewide

i

a

ki:.stniri
lbrth Dakota
So^^th DawUta
NeSraska
Xansas
D^larare
Maryland
Yir;;inia
Mast YirEinia
North Carolina

South Carolina
Geor^it
Florida
X=ncucky
'1ar.nessee
AlaD^aa
Mississippi
Arkansas
Louisiana
Oklahwa

Tczas

Montana
Idaho
M;•o,d ng
Colo: ado
Nee Mexico
ATiZOna
fiashineton

Orc=oa

California

Oct. 10-Nov, 1S	 Dcc. 20
Oct, 10-Get. 25	 Nov. S

Oct. 20-Nov. S	 Nov. 20
Oct. 15-Nov. 10	 Dec. S

Oct. 10-Nov. 15 Dec. S
Sept. 15-Oct. 20 Nov. 1S
Sept. 15-Oct. 25 Nov. 20
Oct. 'I_,yp^r, 10	 Dec. 1
wept. IS-Oct., 15 Nov. 1

Oct. 1-Nov. 10	 .Jan. 1

Oct. 1-Nov. 10	 Dec. 1

Oct. 1-Nov. 1	 Dec, 1
Sept. 1-Sept. 30 Nov. 15
Cct. S-Nov. S	 Nov. 25

Ott. 15-`tov, S	 Dec. 5
Sept. 15-Nov 15 Dec. 5
Oct, 1S-Nov. 15	 Dec. 30
Oct. 1-Nov, 10	 Dec. 1
Sept. 1-Oct, 1	 Oct. 15
Sept, 10-Oct. 15 Nov. l0

Sept. 2S-Oct. )C Nov. 1

Sept, 20-Oct. 5	 Oct. 15
Oct, 25-!7ov. 15	 Dec. 10

Nov. 1-Nov. 15	 Dec. 1
Oct. 10-Nov. ^0	 Dec. 1

Oct. 10-Nov. 1	 Dec. 1
Oct. 1-Oct. 2^	 Ncr. 10

Oct. 25-tiov, 20	 Dtc. 1S

Sept. 25-Oct. 10 Oct. 20

Oct. 1-Nov, 10	 Nov. 30

Statewide
6, 9

2, 3, 5, 6, 9
3, S, 6, 6, 9
Statewide
Statewide
Statewide
Stateride
Stnteride
SL3LGridO

Stateride,
Statewide
1, 3, S
Seat-ride
Stateride
Stateride
Stateride

Statewide
Statewide
1. 3, 5, 6, 8, 9

1N,1S,4,SN,5S,7,6N,9,

lON,lOS

Statewide
;^ ^

1, S
2, 5, 7, 9
Statewide
2 Ccchisa
2, 5,
1 except coast, l;,atilla,

M^1*eui, Douglas, tlaker
dA, Sacruento, Yolo

9	
a'
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$Or^'hum

Sorghum is well adapted to heat and tolerates limited moisture con- 	 ^

diti.ons. For this reason, most grain sorghums are grown in the Southern

Plains States.. Of the 13.5 million acres harvested for grain in 1969, 82

percent taas in Texas, Kansas, and Nebraska. Acreage fluctuated considerably

from year to year but trended upward to nearly 27 million acres planted in

1957. The Feed Grain Program, started in 1961, sharply reduced the acreage.

With the introduction of hybrid seed in 195G, sorghuv yields surged upward

and by 1 y69 had tripled the prehybrid yield level, Sorghuri grain is used

primarily as a livestock feed.
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Oats

Oats, the second najor sma?.1 grain produced in the United Sates is

an important feed for livestock. In 1909, almost 18 million acres were

'	 Yarvested, producing near'_y 1 billion bushels of grain. 2dinnesota and

N. lk^.kota are the leading producing Mates; but the crop is also gro^,^

extensively througrout the Corn Belt, Great IBY,es States, and the P7orthern

Plains. Acreabe has sho;,•n only a slight variation in recent years, t,•ith

about 20 million acres harvested in 196, a.ad nearly 1£3 million in 1909.

Relatively few oats are produced in the southern and h^stern Farts of the

United States.

.,. «o ^......
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iTeLle 1.	 Oats:

i

yap.
i	 ^ttd

` ^	 rowing
season

Usual plan [Sng and harvesting datev,

1 %9	 Usual	 Usual
: harvested,	

planting
acreage	

dates	 Hegin
(000)

by State anA principal producing areas 	 Con.

harvesting dates
Principal aroducina

Most active	 End	
areas and co •lnties

Maine 34 May 10-June 10 Aug. 20 Sept. 5-0ct. 1 Oct. 15 Aroostook, Penobscot

Verflont 6 Apr.25 -June	 5 Aug. 1 Aug.	 10-Aug.25 Sept. 5 Statewide

j	 ;ie.+ York 365 Apr.20-"ray 	 30 Aug. 1 AuR.	 10-Aug.25 Sept . 10 Statewide

(	 ^e^ Jersey
Fall sosm 10 Sept . 20-0ct . 20 July 15 July 20-Aug.10 Aug. 20 5,	 8

Spring soom Mar. 15-Apr.25 July 15 July 20-Aug.iU Aug. 20 2

Pennsylvania
Fall so•.+n /3.4 Sept.l-Sept.20 July 10 July 20-A^g. 1 Aug. 10 9

^	 Spring so.m Apr.	 10-Play 25 July 20 Aug. 1-Aug. 20 Sept. 1 Statewide

-	 ^	 Ohio 560 Apr. 1-May	 10 July 15 July 20-Aug. 5 AuA. 15 1,	 2,	 4

Indiana 320 Apr. 1-Apr. 30 July 5 July 10-July 30 Auo. 5 Statewide

Illinois 703 2'.ar.	 2S-Flay	 1 July 10 July 15-Aug. 1 Aug. 15 1,3,4,5,6

Michigan 458 Apr. 15-May 30 July ^^ July 25-Aug.20 Aug. 30 Statewide

Uisconsin 1,687 Apr. 15-May	 5 July 25 Aug.	 5-Aug. 15 Aug. 25 4., 	6, 8, Marathon

Minnesota 3,38& Apr. 10-May 25 July 25 Aug. 1-Aug. 20 Sept.10 Statewide

Io::a 1,840 Apr.	 5 - M,yy 1 July 15 July 20-Aug. 1 Aug. 15 Statewide
S

Missouri 170 Maz. 1-Apr. 25 June 15 June25^July 10 July 20 Statewide

North Dakota 2,511 Apr. 15-Jtme L Aug. 5 Aug.	 15-Sept . l Sept. 5 Statewide

South llakota 2,357 Apr. 5 -May 15 July 15 July 20-Aug.10 Aug. 15 2,	 3,	 S,	 6,	 9

Nebra_cica
1

561 Mar. 20 -May	 1 July 1 July 5-July 1S July 25 1,	 3, 6

Kansas 160 Feb. 25-May	 1 June 25 June 30-.July 10 July 20 Statewide

Delaware 3 Sept . 20-Nw .10 June 15 Jt.ne25 -July 10 July 20 Statewide

Maryland
Fall so •.m 28 Sept . 15•-Ncv . 10 June 15 June 25-July 10 July 25 Statewide
Spring sown Maz. 20^May	 1 June 25 July 5-July 25 Aug. 5 Statewide

Virginia
Fall so•.m 49 Sept. S-0ct.25 June 1 June 10-July 1 July 10 5,	 6,	 8,	 9

Spring sown Feb. 1 -Apr. 15 Ju:^e 15 July 1-July 15 July 20 2,	 4,	 7,	 B

t"^est Virginia 12 Apr. 10-May 10 July 15 J^^ly 15-Aug. 10 Aug. 20 Statewide

North Carolina 120 Sept . 15-Nov. 1 May 25 .June 10 -June 25 July 5 2,	 5,	 8,	 9

South Carolina
Fall so •.m 83 Oct. 1 -Dec. 10 May 20 Ptay 20-June 10 J^.uie 20 State•.+ide
Spring scam Jan. LO-Msr. 1 June 1 June 10-June 20 July 1 Statewide

t

Georgic 94 Sept . 10-Dec.	 1 May 10 Jun g 1-June 10 June 25 Statewide

r

20
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Table 7.	 Oats: Usual planting and tiarve y ting dates, by State and principal producing areas -- Con.

State acid	 :h-
1969
vested:

Usual Usual harvesting dates '
: Principal producing

^owina season	 : a.:reage
plaiting

dates Beg1n Most active End
^ areas and counties

(000)

Florida 11 Oct.	 1:low.	 30 Apr. 15 May 1-Hay 15 ^7 3^ 1,	 3,	 5

Kentucky

Fall sown 19 Aug.	 25-0ct. 1 Juce 15 June 20-luly S July	 15 1,	 2,	 3

Spring sown Mar.	 1 -Apr. 15 June 25 June 1-July ^5 July 25 7.	 S,	 6

Tennessee
S'
=

Fe11 so•.m 43 Sept.l-Nov.	 1 June 1 June 15-July S July 10 Statevld^

9pring . scnm ^ Mar.15 -Apr.	 15 Hostly for hay 4,	 5,	 6

Alabama 29 Sepc. 20-Dec. 1 May 15 Jun• 1-June 20 July	 1 Statwldr

Hicslssippi
Fall sown Oct. 1-Nov. 15 May 25 June 5-June 15 June 25 1,	 4,	 5

Spring sown ^ Feb. 15-Mar. ?5 J wee 1 June 10-June 20 June 30 Statewidei -
Atkansas

Fall sown
69

Sept. 15-`^ov. 15 June 1 June S-June 15 June 25 Statewide
Spring so.m Feb. 20-Mar. 20 June 10 June 15-July	 1 !uly	 5 Statewide

Louisiana 28 Sept. 15-Nav, 15 rtay 10 Ptay 20 dune 10 June 15 1,	 3,	 5,	 6,	 7

Okldhocs
Fall so •.m

158
Sept. 15-0ct. 30 June 1 June 10-June 20 June 30 Statewide

Spring so •,+n Jan. 30-Mar. 25 June 1 June 10-June 20 June 30 Statewide

,Texas 670 Sept. 5 :1ov. 20 May 15 June 1-June 15 June 20 2n,	 2s,	 3,	 4,	 7,	 Sn

Montana 291 Apr. 10-Ju.-te 5 Aug. 5 Aug. 10-Sept.	 1 Sept. 15 Statewide

Idaho 100 Mar. 25-May 25 Aug. 1 Auk. 10-Sept.20 Oct. 10 Statewide

!	 M ominY	 8 94 A r.P 5-Ma Y 20 Au g• .o 5 Au 8• 10-Au	 258• Se t.	 1P 1	 2,	 5r

Colorado 93 ^	 Mar. 20-"ay 5 July 15 July 25-Auk. 30 Sept.20 Statewide

Utah 22 Mar. 20-"lay 15 Aug. 1 Aug. 10-Aug. 30 Sept.20 Statewide

Nev;ula	 ^ 3 Apr. 1-"'.ay 25 July 25 Aug. 5-Sept.	 1 Sept.10 Statewide

Yeshington 90 Har. 10-Apr. 10 July 15 AuB. 1-Aug.	 25 Sept.10 Statewide

Oregon
Fall sown

113
Oct. 1-Feb. 15 July 10 July 25-Aug.	 15 Sept.	 1 Statewide )except

Spring sown ; Feb. 15-Apr. 15 Aua. 10 Aug. 20-Sept.10 Sept.20 Statewide ) coast

Celiiornia

Fall	 so^-+n Nov, 1-Mar. 1 July 1 July 15-July 30 Aug.	 15 Sonoma, Butte,

95
Sutter, Solano,
Sacramento

Spring soon Mar. 1-May 10 Aua. 25 Sept. 1-Sept.20 Sept.3^ ^!odoc^ Siskiyou

Alaska 1.5 May 1-July 1 Auk. 20 Sept.10-Sept.30 Oct.	 15 Tanana h Matanuska
Valleys

I
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Rice

Successful rice culture depends upon high temperatures during the
gro:aing season, a dependable fresh water supply for the irrigation period,
soils trat are comparatively level and underlaid with impervious subsoil,
and good drainage. Areas which meet these requirements are the Coastal
Prairie region of . southwestern Lo^lisiana and southeastern Texas, eastern
Arkansas and northwest Mississipai, and the central valleys of California
(particularly the Sacramento Valley). Production in the United States is
confined mainly to these three regions.

The acreage of rice harvested in 1969 totaled 2.1 million acres, the
largest of record. The peak year came in 1954, when 2.6 million acres were
harvested. Record high yields per acre were set in each year from 1962
through 1967 when the U. S. yield averaged 4,537 pounds. Unfavorable con-
ditions in the next 2 years interrupted this trend, resulting in a 1569
yield of 4,268 pounds per acre.
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Table 9. Rica: Usual planting and h.:zve"sting dates, by Stata and principal p:o^cing areas

. 1969
Sha_-wasted:

Usual Usual harvesting dates
_:

'
Principal produciru3

State
' ecrez°' pl3atir.g

dates Begin MASL active F7:d ^ ar?as and co^.:ntics

(C00)

Missouri 5.4 clay 1-Nay 20 Oct. 1 Oct.	 5-Oct.	 25 how. 1 8,	 9

v, ssissiopi 60 ?.pr.15"ay 31 Sept. 15 Oct. 1-Oct. 1S ?:ov. 15 1,	 4	 -

Aa:araas S15 Apr.10-u^y 25 Sapt. 10 Sept.^5-oct.20 i;ov. S 3,	 6.	 9

Louisiana 611 Apr. 1= ay 1S Aug. 1 Aug.15-Sept.IS Oct. 1 3. 5, 7, 8

Texas S48 Mar. 20-June 5 Jaly 30 Aug.	 20-Sep*_. 1 ?:ov. 10 >1, 9

C:liForn'.: 399 Apr. 1-Jute 1 Sept.	 15 O,.t.10-Oct.	 30 ;:ov. 30 5, Fresno

c
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Soybeans

U.S. soybean production has been increasing at a phenomenal rate,

more than doubling during the past decade. Soybeans are grown primarily

for beans, which are processed for oil and meal. The main soybean-producing

area is in the IQorth Central States, although the South Central and South

Atlantic States are becoming increasingly important producers. Illinois

is the leading State, followed by Iowa. These t^ao States accounted for

over one-third of the total U.S. production in 1969. Other top-ranking

States include Indiana, Arkansas, Missouri, Dlinnesota, and Ohio.

SGYBfA'VS HARVESTED FOR ALL PURPOSES, 1954
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Cotton

Cotton is Brown in southern areas of the United States, mostly south of
the 36th parallel. Cotton belongs to the mallow family and requires a lcrg,
frost-free season. Under tropical conditions, plants continue to grow each
yc^ and develop into trees. In the United States, cotton is grown as an
ann:Eal from.seed planted after soils become sufficiently w-um. Planting gets
underway in the Lower Valley of Texas the latter part of February and moves
north across the Cotton Belt as the season advances. The bulk of the U. S.
crop is p1^Ented durirg April, but.in some late years planting is not completed
until around mid-June, esorcially in the Plains areas of Texas. Although the
first bale is ginned in June Zrom the early-planted cotton in t2Ee Lower
Valley of Texas, the bulk of the U.S. crop is harvested in October and November,
except in the Plains areas of Texas. In that area, strippers are used to
harvest the crop after the first freeze, with peak ginning dµring December
in r.^ost years. A!ost cotton grow, i.n the United States is upland cotton with
a staple length of 1 inch or longer. Some extra-long-staple cotton
( =^•.erican-Pima), which has a staple of 1^ inches or longer, is grown in
Texas, New Alexico, Ar1ZVE^a, and California.
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U p)p ^- Cotton: Usual elanting and harvesting dates, by State and prin^tpal proaucing arras
i

Uswl	 Usual h •.rvestinA dates
State	 :harvested:	 Principal producing

: acreage	 elanting	 areas and counties
(000)	 dates	 Begin	 Host active	 End

Illinois	 a Apr. 20-t•fay 15	 Sept. 15	 Sept. 30-Oct. 2S	 Nov. 5	 Alexander, F'^^laski

itizsouri	 292	 Apr. 20-June 1	 Sept. 15	 uct . '1-27ov. 1	 Dec. 15 9

Virgfnta	 S.0 Apr. 15^May 25	 Sept. 15	 Sept. 25-Nov. 1	 Dee. 1	 9

I	 N. Carolina:	 166	 Apr. 10-!lay 20	 Sept. IS	 Oct. 1-Nov. 15	 Dec. 10 2, 3, S, G, d, 9

5. Carolina:	 287	 Apr. 1-Ma}^ 20	 Sept. 1	 Sept. 20-tiov.l	 Dec. I	 Statewide

G^ortia	 385	 Apr. 5-`fay 20	 Sept. 1	 Sept. 15-Cct. 15	 Nov. 15 Statewide

Florida	 12.5 Apr. 1-May 15	 Aug. 15	 Sep*.. 15-Oct. 15	 Oct. 30 1, 3

lGentueky	 ^	 5.4 Apr. 20-May 20	 Sept. 15	 Oct. 1-Oct. 25	 DCC. l	 Fulton, Hickman	 ^

Tennessee	 400	 Apr. 20-June 5	 Sept. 15	 Sept. 25-Nov. 15	 Dec. S	 1, 2, 3, a, 5

Alabama	 545	 Apr. 1-May 25	 Sept. 5	 Sept. 20-Dec. 1	 Dec. 20 Stateride

Mississippi. ],185	 Apr. 5-Nay 25	 Sept. 20	 Oct. 5-Nov. S	 Gec. 10 1, 2, d, S

Arkansas	 1,055	 Aar. 25-May 25	 Sept. IS	 Oct. I-Nov. 10	 Dec. IS Stateride

Louisiana	 420	 Apr. 10-May 15	 Aug. 25	 Sept. 15-Nov. 15	 Dec. 1	 I, 2, 3, S

01.lahvPa	 465	 May 1-June 15	 Oct. 15	 Nov. 10-Dec. S	 Dec. IS 7, 4, 5, A, 6

Texas	 4,675	 F1ar. S-June 20	 Aug;. 1	 Nov. •I-Dec. 1	 [^^c. 20 Stateride

N ^r Ffexico	 Idb	 Apr. I-May 15	 Sept. 10	 Oct. 15-Nov. 15	 Dec. 15 3, 7, 9

Ari=one	 310	 Mar. 1-May 1	 Sept. 1	 Oct. 15-Dec. 10	 .tan 15	 S, 7, 9

Nevada	 2.3• A, r. 15-May 5 	 Oct. 15	 Oct. 25-Dec. 15	 Jan. 1	 N}e

Colifornia :	 701	 Apr. I-May 15	 Oct. 1	 Oct. 25-Dec. 1	 Jan. 15 Fresno, Kern, Kings,
Tulare, ]nperial

—_ _--	 --	 r

7ahle A. Flaxseed: Usual nlantinR and ha n esting dates, by Starr and principal producing areas

1969
'harvested: Usual Usual harvestinc dates

^ Principal	 producingStag•

•	 a(000)c pldates4 ^	 1'egin Most active End areas and counties

Minnesota 33g Apr., 25-June IS Aug, 15 Aug.	 25-Sept.	 ' n 1:ov. 10 1,	 4,	 7

Z

Iowa 1 Apr.	 1Q-!!]..y Aug. 1 Auo.	 S-.1::g.	 ;^ A^.,g. 10 1,

!7,	 plkota 1,455 A!ay S-June 20 Auo. 20 Sept	 1-Sept 25 Oct. 15 Stateride

S.	 Dskota 652 Apr.	 20-,1^me S Aug. 5 Aug.	 15-Se^2.	 1 Sept. 5 2,	 3,	 6

Texas 100 Nov.	 5-Dec.	 5 May 1 May 15-May 25 Jun r_ S AN,	 RS,	 9,	 IOV,	 105

Montana 17 May 5-June 10 Au,. 20 Sept.	 5-Sept,	 20 Oct. 5 2,	 3

Cnlifo:nin t Nrw.l-J1^	 15 F!::v 15 Junc	 IS-tvl^•	^ .1'1Y 29 Iw^ial
---

11
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•R.^ a p {s O :I FA R,^ wo RAC S CH RULE	 ^	 ^•	 • .

Y(Sur. ^arized by S . C. r eng FeLruary 17,	 1967)	 .^	 ',
•.	 ^

1.	 T`:e schedule covers only the irsportant crops of the six areas and	 `
"the major operations that .are necessary ir1 • producing theca.----	 ,'

''
^	 :

2.^	 Crops not included are those which account for a relatively small
•proportion of the total sown acreago of the region. 	 To this

'	 ^ category belong tobacco, sugarcane, sugar beet,	 the hard fi^ers,

+	 etc.	 i	 •.

.^ ^	 ^	 ^	 ^

3.	 Th.e work schedule does not r:er.tion in full the many disease and
insect control operations recoxnended in tre original aL-lanac,
for we do not believe that such recor.L;.endations are closely
followed by the farrers.' 	 -

•_

4.	 In this abridged schedule, the terr..s, nanuring, 	 irrigation,
wateririg, honing, cultivation, etc. are used • in a loose sense o^

s,^^	 eacr. word.	 The term,	 "top dressing",	 is used instead of ma:^urins
w;zere it is believed that the additional application of zartil+zer
is chemical fertilizer applied to a growing crop.	 ^	 .

S. .Since the publication.o= the original alranac in 1959, some
changes are believed to have taken place in the notation system
.of crops in Areas III, IV, V, and VI. The increased double
cropping practiced in these areas should bri.zg about some mangos
in the work schedule. The increase in acreage ir. green manure

'	 cro;.s in the south in th= past few years is one exa;nple.

6. T`:e schedule does not include the Yunnan-Xweichow plateau and
Sinkiang, because, as tre original aL^ar.ac ex plains, there a=a
not adequate data for the two areas to com?ile a full schedsle_

J __
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.	 -	 &millet;	 summer	 .

^^_.__ , ...^_—.______, _.^_.__.._ __ . ._ _ _ ._ . _	 Transplanting: corn-----
•	 s	 r,	 sw©ot potato;:.	 .

•	 ^	 - ^	 ^	 ' '	 Harvosting	 :•^•

r^3poseed	 t'.

0

0
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s

•	 g	 n r ng,	 g,	 u	 ^	 ^
,^,:	 tion of	 :	 irrigation s wheat	 ^	 irriga-	 ^ double-	 ^	 lato rico:

cotton,	 : of spring	 ^ harvest-	 ^ tion;	 s crop	 ^ tondinq
:	 corn,	 : wheat;	 ^	 ing;	 ^	 single-	 ^ late ricer s 	seed bod
kaoliang,	 : manuring,	 ^	 irriga-	 s crop late	 ^ tending

:	 millot,	 :	 cultivat-	 ^	 tion	 s rico:	 s seed bed 1 	:
: soybean	 ing,	 : ana/or	 tx^ns-	 = single-
s & manuring : watering	 s manuring,	 ^ planting;	 s crop lot©	 _
of lattor :	 cotL•on;	 = weeding	 : doublo-	 ^ rice;	 s

four	 s	 thic^ning	 ^	 of ' cotton, ^	 crop late	 = trans-	 s	 ,.^
:	 crops;	 :	 millet;	 ^	 early	 :	 rico:	 s	 planting,	 :	 '^
mounting	 : cultivat-	 ^ corn,	 s tending	 s irriga-

0

soil	 :	 ing Zrish	 ^	 kaoliang,	 : seed bed;	 : tion,	 •
.	 around	 : potato;	 ^ sweet	 s sowing of	 ^ & mar.urings

:	 Zrish	 s honing,	 ^	 potato,	 summar	 : ._
potato	 manuring.	 ^ peanut,	 corn;	 _
plants'	 again	 ^	 soybean,	 cultivaL--	 :	 :

_..___-' _- -	 -____.__	 hoeing ......_._ ..sesame; .._.. t.. ing	 &	 t	 • .	 _
•	 : of millot s planting•	 manuring	 ,

;,	 : , ..	 r,	 s' of lata	 early	 s ^	 :.	 .t	 .
:	 .. ' `.	 t	 s soybean	 r^tillet	 s ^ .	 ',	 :	 •^

.. • a	 & summon

^, .,• •, :.	 s	 planted

.	 ..	 ^	 ^,

. t •	• ^•	 .t	 , . ,	 s potato	 i	 ....	 i;•

IV	 s	 V	 VI-

w ^_H ,.
Ns
sn .:
f•.

u;^

i !•	 i

:	 Rica : Weeclin,	 ^ Rico	 = Int^:r- :	 Inter-	 = Znter-

trans- of direct	 ^ irrigations mediat© =mediate	 ^ mediato rich:	 ;
planting; seeded	 ^: seeding,	 ^ rice: s	 rico;	 ^ t^ocin7 &

._..	 coi^l-inuod rico;	 t & manuring : weeding, ^ manuring	 = weeding;	 _._
cultiva- manurin	 ^&' winter ma u i : & weedin	 ^ do ble-^ro^

---

^^^_. __	 ^ .
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^', Summer	 ^ R1CQ	 ^ Rice ^ Rico	 ^ Inter-	 ^ Early ^	 Early ric ©:

Solstico	 = weeding	 = manuring, ^ weeding	 ^ meciiata rico =	 slightly

. w s d d 6/22-7/Ei 	^ & manur^r. = cultivat- .^ &	 ^	 ^ rice:	 ^ harvest- ^	 irrigated;

aa J = ^ ing;	 = ing; ^ manur-ing;	 ^ irriga-	 ^ ing; =	 intcr-

u "'	 ^	 ^	 ^ cultivat"- = tending	 ^ ^ plowing	 ^ tion &	 ^ manuring : ^ mediata

W _	 ^ ing	 ^ spring ^ undar	 ^ manuring;	 ^ double- =	 rico:

•	 ^	 ^ ^^nd/ox 	 = wheat; '^ wheat	 ^ Sumnicr-	 ^ crop rico ^ continucri,^.
irrigat-	 ^ cultivat- ^ stubble;	 ^ planlod	 ^ seed bed; = :aa►Ceding &
itlg &	 ^ ing & ^ i:opping,	 ^ corn: irrigating manuring

manuring ^ pruning of i hoeing,	 ^ Thinning	 ^ single- '
A
4l ^ corn,	 = cotton; _ &	 ^ &manuring° crop lot©

k^° ^ kaoliang,^ honing ^ irYigation' Planting	 ^ rico;

►-^ 5 -	 ^ millet,	 = and/or ^ of cottony lato	 =manuring
N
•^

v ,̂ ^ = ^ soyboan^ manuring manuring soyboan^	 ^ summon- °
:,,
u^

^ = of Irish of early ^ sown corn, • ^
• potato, ^ corn; ^ cultivat-

• ^ oats, _thinning,	 ^ s ing

• & corn = irriga- i

• ^ cultivat- _ _
. ing of -

• = sununcr-
.. --- - -^--- --	 '-- ; -.___^-----. ^^--._•.---- s planted - -	 •- -.^.^._^-, --- - - _	 __ . _ _. _ _ _--___._

•	 ^^ '.	 .	 , ^	 '. : corn; tenth -	 •	 .
• ^	 _ ^ ing other ^	 ^ _

'.	 ^ ^	 ^ mi^c.grain:i _

'	 _ ^ sweet

• ^ .. potato,

^	 _ = peanut,	 soy .. :
--•

•

.	 y

•

•.

J'

..=

boffin, & t

^ .	 ^	 •	 ..	 ., •.
s e s amo -._ ___ ^—^

^ '
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N •Slight	 ^ Rico	 ^ Top ^ Irrigat- ^ Rice;	 _• Rico;	 ^ Rice:

^' Hoat	 ^ weeding & ^ dressing ^ ing, = e:,rly rice trans•-	 ^ t^arve:;ting

W • 7/7-22 ^ •	 ^^ irriga-	 = rico,	 ^ = manuring ^ rc:^cly for	 = planting	 = ^:arly rico;
^ O O

^^ ^ zz ^ i:ion;	 ^ cotton, ^ and/or = harvost-	 = doublQ-	 ^.immediatoly

..^	 ” ^	 - spring	 = Irish ^ = cultivat- = ing;	 ^ crop late	 ^ plowing

W : wheat	 ^ potato, = ing rico, = inter-	 ^ rice;	 ^ paddy field

. ^^	 ^ harvesting; &corn; •^ cotton, ^ mediate	 = manuring	 ^ for late

= manuring	 ^ irrigat- ^ early & = rico &	 ^ singlo-	 = rice;	 Corn:

.	 ^ and/or	 ^ ing oats = summer- z Bingo-cro^,^ crop late = harvesting.

irrigating &millet; s sown corn,' l^^to rice	 ^ rice;	 ^ early corn;

^^ ^	 = cotton &	 ^ insect F ^ lcaoliang, ^ irrigated; = irrigating t planting

wo soybean;	 ^ diseaso • millot,^ ^ ^transplant^ inter- lato corn
N^ ^ insoct &	 = control ^ peanut, = ing	 = modiate

^ ^ ^ discascr	 ^ for all r summer- ^ double-croli rice;	 ^ 1^

us = control	 ^ crops ^ sown ^ lato rice; Corn:	 _ ^•
r^'. ^ for all	 _ ^ soybean, = Sunrmor—	 r harvesting

.crops	 = ^ & sesamo; • = aoa^n corn; = spring-
. ^ further ^ cultiva-	 ^ sown crop;r

plow=ng ^ tion,	 ^ manuring
: of cahaat manuring,	 = summer-	 •

land ^ & irriga-	 _ g own	 =' _
• ^•	 ^ i t = tiorl crop

0
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• °^ GreaL-	 : Summer Rico Ricu Continued	 s Inter- Ttan^plank-ingc
il3at	 : plo:^ing : irriga-	 : ; irri-	 : l^arvesL• ing pf:: mediate ^ = lato rico

^ ^ 7/23—e/7 of spring Lion; : gation; early rico; rico:
i ^ ^ wheat = harve3ting • ; top	 : immediat-o	 : irriga-
z	 ^ land; spring dressing; manuring,	 : tion &

^ w ^	 -	 - ^ further : wheat &	 . : cotton; honing, & thc,t
_

•
i irriga- inunodiato manuring moderate drainago; :
W

tion of = plowing & •; cultivat;- irrigation of; double-
'' • cotton & harro^•^ing ing,	 & intcrplaiitad = D rop tat© t ^

: topping; ; of wheat irrigat-; late,	 rice;	 : rico .
•	 ^	 ^ irriga- land; ing heavy irri- . manurir.d; _

^^ tiori of = continued = suuunor- : g.ntion for	 : singlo-

ĉ•, 3 corn; cultiva- so^•^r► into=rmediatA s crop lato j
= disoaso ; Lion & corn; rice; drain : rica j

S
c^. & insect :

•
topping & watering; ing singlo- irrigation•

;^^^ : co ► rL-rol pru,iing early crop late _
►^'^ ^	 : or of cotton] millet; = rice,; manuring; ^	 •

°kaoliang, : cultivat- ; . manuring; &cultivating; ^:
. soybean,. ing corn; : & irri- = double-crop	 = ';

& Irish co^itrol of gating	 = late ric©;	 i ,_
= potato = diseases = sweot harvest-:.. ,

& insect potato earl-y corn	 _. t _	 .
•	 _ = pe3l-s of ';• ^ &kaoliang=	 _ _

. ---- j

.•

_.^ Irish	 --}---_ ----_--• manuring	 -• -. —	 =--.— : -. ------ -	 -

• ^ s Potato, _. = and/or	 = .	 ' _

•	 •'^•'_ •	 ,	 ' •;•'	 ^'	 '	 . ^.^ ^	 •	 . f	^	 ' Data &	 •• ^_• ^^.'•	 _ c ►^ltivating ' _ .	 '	 ;' _ ^	 : ^

.. ,	 ' • ^' _ , millot	 •' , _ _ ^ sununor-sown	 ^ ^ •

•..	 ...•.^.,.. ^ .;.	 ..• ^t r • ^ • z corn,	 soy- `•,
•

.-
.....•	 ..	 '	 •	 s• •	 ^ • z. ^ ;	 • :^	 = bean,	 and	 ^ : •' s	 ^ •

.... ".• - •s
•	 s ^	 • s :.•	 s s4rect potatot; • ^ `

^.. ..	 :..	 ...`«	 r= ••f•."	 ! ^ i Y ,	 ^	 •'	 ^ ^ s' ^	 ^	 •= watering	 s.' .•	 •^ :. .	 •	 ^	 ^	 _
^	 •	 .. .••,	 • `	 •_^... .. y	 ^ ^^.	 ;••^•	 , . millot	 .^ ^	 ..	 ^. '	 '

,. .

F
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°	 '' a Autumn Continued; I.7eoding &: Cont.tnuod ; Continued :	 t•Ianuring,	 : Dr,^ining
^ II^gins	 : ^^runing irrigat- : irrigation : tonding of : weeding & : 1nt.rr nlCdlat©

• 8/8-22 of ing rice; : of rice; top :	 intarrr^ediate irrigation:^ rico fields;
cotton; topping dressing, & late crops ; of singlo-: honing &

' ^ a z z irriga- co'^ton; pruning, & s	 of-	 rico; c crop lato manuring
sL	 ^._	 •;	 _•_, ___::___•: tion of ..t manuring irrigating = I^arvesting :	 rice ^ lot© i ico;

z soyboan;	 s ^ co;:ton; : spring-sown c	 : cultivaticn
`^ ''; wending watori ►ig irrigation kaoliang & of lot©

c of Irish	 : corn c► t summer- inunediato ,	 '	 ; corn
. potato sown coat & cultivation

_ r = spr.ing-sown for ro- :	 ,

A _ : sweet poL-ato;: generated :	 :

H : harvesting cxoh; r	 c

M^ ^ j Irish potato cultivation =	 : ;'
N^^ of soyboan ^

^u^ Limit	 s Draining Draining Preparing, Draining :	 Harvesting; harves ting

of rice	 : rice :^ manuring, & s	 intc:rrnediate :	 inter-	 : inter-
Hcat fields; fiolcls; irrigating rico iiolds; mediate medi.ato
f3/23-9/7 wcecling &: irriga- wheat land; irrigation :	 rice; rico;	 '

: roguing tion of continued and/oz :	 irrigation: repeated

of corn,	 i corn; s pruning & ; manuring of :^ &weeding cultivating
-	 -	 ; . kaoliang; : partial irrigation later	 rico; : of late of late

_-^^-; weeding	 ; defolia-_ . : , oL-	 cotton;_____ , : . lsarve:rung ,,_. ;	 rice:;	 _	 s rico;	 final.__y _._____---
;. of rnillot; tion of r harvesting early corn; harvesting: thinning of •
&soy- cottoq^ early corn, continued : summer- lato	 corn	 ^.,

,'• = bc^n;	 :„
,.

kaoliang, : cultivating eown corn &manuring
.	 .• = harvest- s .	 •	 ' millet,	 & of

...	 .. = ing Irish: , sesamo t rcgeneratod :
^, pota^o	 = t kaoliang	 •'^•
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^ t4hito	 ^	 Rice liar-	 ^ Iiarvesting^ llrai,iing	 : Ilarvesting^ Irrigation - Ilar.v.::;ting

^ Do:•^	 ^	 vesting;	 •: of rico, paddy	 = i,iter-	 ^ of lato ^ inter-

'^ ^ ^ g/t3-22	 =	 cotton	 ^ Irish	 ^ fields;	 = mecliato	 i rico ^ r^iecl.iate

•	 ^^ickir•g pol-ato,	 & dAfolia- rice;	 ^ ^ rico]
^ ^° < °x =	 starts;	 : corn;	 ^ ation &	 : continued = ^ irrigating

• °	 `` ^	 - -••^• -•	 • •	 harvesting: further sleep culti^ irrigation= late rice;
•	 W ^	 of corn,	 ^ tending	 ^ : •vation of	 ^ of lat©	 _ •cultivating

:	 kaoliang,	 = of cotton cotton;	 ^ rice ^ late corn

,^ = millet,	 & i to improve : harvesting= harvesting : _
i• •,

- soybean	 : aeration &^ of summer- : spring-	 _
•	 starts; haston sown corn; : so:an _

Q =	 Irish	 ^- ripening	 ^ wheat	 : millet; _
iris ^	 potato	 t ^ sowing	 = top dress-^

H ^ harvesting ^atarts	 = ing summer : :

can ` ^	 completed i : planted	 = _
^•^^ _ i SWCCt _

U : por.,i:o 1

^ Autumnal	 ^	 iticc liar-	 : Rice liar-	 : harvesting: Irrigation : Draining : Control of
irquinox	 vesting vesting rice;	 : of lato	 , lato rice : diseases &

9/23-1G,'; :	 to loo to be	 : continued rico &	 : fi©lda insects of
•	 :	 completed;: conpleted; : sowing of roguing;	 : : later rice;

continued plowing	 :wheat; : irrigating: - irrigating
= picking spring picking	 t soybean; : &	 -

^^__,,^^__	 ^.._:. of cotton;.: wheat & of cotton; : top dress-- _ ______	 ____:, cultivating
• . ^	 har^•esting: corn land; : harvesting: ing sweet . = laru corn

:•:•	 •. ^	 corn, .	 : continued	 : peanuts & : potato;	 : ^ :
• :.kaoliang, picking of : ^oyboan harvesting : :

millet	 & : cotton; • ^	 -: ^ummcr-
•	 ^ ^ ^'•'•	 soybean	 s harvesting:

•
planted s

:•
•

._.
s millet corn; ^ _,

•	 .•	 .. ^	 ,	 ^:	 ^-.	 -	 : & oats culturing.	 _ .
•^•	 ';: ^	 ^ rape

= 5cedlin^ s.

^-	 _

° •'a
^!

•o
..

0
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III	 :	 IV	 :	 V	 V 1

o. Cold	 :	 Flawing :	 Continued Continued Draining Harvesting Prnp^ring

`' Dew	 •of• all :	 plowing of : cowing of	 : lzte rico _ ^lato rice; :	 lend	 £or

^ ^ ^^ 10/t3-23:	 crop land :	 crop land; wheat;	 : . fialds;	 ^ : whe<-^t : •winter

'^ ^ except : cotton picking wheat sowing: sowing sowing

w ^ ^	 cotton s= picking cotton; starts; :
^ ^ z° Z :	 land; continuos	 i harvesting sowing of •:	 • •:

..a	 v. ^,u -.-- --_•..- ..• :	 cotton :	 : of swe pt rapeseed; : i	 -

• W ^	 s . picking ^	 : potato & harvesting -	 s :	 ,

c

:^

:

.

continuos

:

peanuts kaoliang,	 :

:	 soyhcan,	 &

sweat potato:
:

w --

^^	 - -.Hoar Plowing :	 Plowing of : 2•ianuring :	 harvesting : Harvesting = Narvesting

N;j frost	 : of cotton rice,	 corn,;. winter :	 late rico; : lata rico	 late rico
^^'''.•t i ^; Descends land oats, & wheat; wheat sowing: :	 k
vl^ 10/24- :	 millet land: final continued : ^^

11/7 :	 plowing, picking harvesting a :
: :	 harrowincJ, of cotton :	 of sw,3et -
_ :	 & manuring ; potato :
. - of Irish :
. :	 potato land: : : :

• cotton	 : -	 - : : :

: :	 picking	 : t	 -	 ^ s
• - _continues	 • -- - -

,t

. -	 ^-^, ^	 ..,,:.:,.r
^..

^	 ^^^^•^

— -	 ^	 -

•	 ^

Q
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Winter : Slack i Lev©ling Plo^^,ing Continued her - : Continued : 411^eat	 so:^ing;
Begins season & cotton vesting of so^,iny of harvesting

11/8-22; begins ixrig^t- land lai:Q rice; wheat late-corn

^^	 : ing plowing paddy t .

. ; cotton s L-iolds where : .

. - land : harvc^ting is ^^ -	 -^

s completed;

_ : manuring wheat: s

-. : : ^ transplanting .
s ripe,manuring,: .

. &watering

Little Slack . Slack =	 Irrigating, = Continued , Cultivating; P7eoding

Snow season = season = n►anuring, . = plowing of who at = wheat fi©ld
11/23- continua : begins = hoeing paddy fiolds =

• 12/6 = = wl^cat; _

t = = plowing & ^ _ 1^	 0D

. irrigating _ _ r	 o

. cotton land = _

IIeavy Slack Slac)c slack Cultivating = tanuring & = Manuring,
Snow season :canon 3cason &^+inuring irrigating" irrigating,
12/7-21 : continues : continuos. begins of wheat wheat & honing

... . __ _	 _. ..	 _.. _ & rape	 _ wheat
^_^

Winter Slack ^ Slack Slack Slack ; Tending To,idinq

Sol- season r^ season :	 season season hinter = winter

st?co continuos: continues: : _• crops crops	 •

12/22 s ^ s i

Littlo	 s ^.	 t ..

Cold	 i,^'
t,.

^ ^^ t

^evcro ^ _ ^ .: •s	 ^ :
Cold =•. .	 _ .	 _ _

1/20 ?/^ -
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.4 Slnndnrd ^ttrtl^rn for Id^nlittJlnp and 1•odln{t

Lund I'Nn Acll^•lllt^w

Flr^f Fdlelon
Jpnuary 1965

U^bun Renewal Adminlctratlon
•^	 Noutiny and Homa Finoncs Agenty

and

Nurenu or Public Ronde
Dr pnitment of Commerce

Wnc^ington, O.C.
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A. A STA{`!;1^,CD	 SYST[;A	 FOR IDEP1TIr'1'ING AND CODING LAr1D USC

l.CTIVI'ilc""5—^^NC- AND	 Tl'VO- DIGI'i	 LEVEIS

Calr	 Catc^nr^ Code Cntegory

1	 Residential. 11 Household unit.
12 Groupp quarters.
13 Residential hntcla.
14 hlohilc home parks or rourte.
15 Transient 1od^inps.
19 Other residential,	 NEt . `

2	 AlunuGlcturing. 21 Food	 and	 kindred	 products—manu-
faetllrlllt!.

22 Tcxtilu mill productA — mnnufacturinq.
23 Apt+arrl and other	 fini hcd	 products

Inndc	 from	 fahric^,	 Icnthcr,	 and
Fimilar uultcrials—mannfachuin{;.

2M1 Lumher and ,cuod products	 (except
turnilurc) —mnnufacturinF.

2; f' ' uruiturc	 muf	 fixtures•-manufactur-

r
",'
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302 LAND USE INFON111ATION

{	 Code	 Category Code Category

2	 Pfanufucturing. 26 Paper and allied products--manu(nc-

27
turing.

Printing,	 publishing,	 and	 allied	 in•
dustrics.

28 Chemicals and allied products—man•
ufacturing.I

29 Petroleum refining and related Indus•
tries.

^,	 r

3	 1\lanu (acturing ( contunled). 31 Rubber	 and	 rniscellaneoua	 plastic
products—manufacturing.

32 Stone,	 clay,	 and	 glass	 products-
• manufacturing.

33 Primary metal indu^trica.
34 Fablicat^d metal products — manufac•

35
turing.

I'rofcssional,	 scientific,	 end	 control-
ling instruments; photographic and
optical goods; watches and clocks—
manufacturing.

39 111isccllancous manufacturing, NEC.

4	 Tran^portetion,	 communication,	 and 41 Railroad, rapid rail transit, and street
utilities. railway	 transportation.

42 Motor vehicle trnnsportation.

43 Aircrn(t transportation.

44 Itlerinc craft transportation.
45 Highway and street right•o6way.
46 Automobile parking.
47 Commwlication.
48 [ltilities.
49 Other transportation, 	 communication,

and utilities, NEC.

5	 Tradt. 51 Wholesale trade.
52 Retail trade—building Materials, hard-

ware, and farm equipment.
53 Retail trade—general merchandise.

• 5} Retail trade—food.
55 lfetail trade—automotive, marine croft,

aircrnit, and accessories.
56 I(ctnil trade—app a rel end ncccssorics.
57 Retail uadc—fnlniture, home furnish•

inF^, and cquipnlcnt.
58 lietnil trade—soling and drinking.
59 Other retail trade, NEC.

6	 Services. 61 Finance,	 insurance,	 and	 Ical	 estntc

^erviccs.
62 Prnonal services.
63 1f a91tteyF BCIYICCl.
64 Repair services.
65 Professional services.
66 Contract construction services.

67 Governmental Ferviccs.
68 Educational scrvice^.
69 Miscellaneous services.

7	 Caltur +. l,	 entrrtainmcnt,	 anal	 recrea • 71 Cultural activitica and	 nature cxhibi-
tional. }ions.

72 }'ublic as>cmhly.
73 Amusements.
7} liccrratiunul activetics.
75 Rc^olts and Froup camps.
7v }'arks.

1	 ,
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Code Cat%gory Code Category
7 Culh+ral, entertainment,	 and	 rrcren• 79 Other	 culhlrnl,	 entertainment,	 and

tionah—Continued. recreational, NF:C.

8 Resource production	 and	 extraction. Al Agriculture.
82 Agricultural related activities.

A3 Forestry activities end related service+.
A3 Fishing activities and related 6e[Vlf ea.
&5 ^llJllllg BCIIP1Ucs and related 6erV lfea.
89 Other rc^ource producti+^n and extrac•

lion, NF:C.

9 Undeveloped	 land	 e^ld	 water	 arena • 91 Urldcvcloped	 and	 unused	 land	 area
(excluding	 ^oncommcrcinl	 toast
devclopnlet+t).

92 Noncommercial (oust development.
93 Water areas.
91 ^'aeant floor area._
9:i Under conanlction.
99 Other	 undeveloped	 land	 and	 water

nrcas, NEC.

^;
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LEVELS

SIC
Cone Catc^^ry Code Caterorr• Code Categon' Reference t

1 I Huutc!:^id unas. 110 Ilo:achold units. 1100 Iiousehold units. = —
r

12 Group gt:artera. 121 Rooming and boarding hous:;e. 1210 Rooming and boarding houses.' 7021

122 'Membership lodgings. 12.^.1 Fratcrnit^ end sororitc housex. ' Iocl. 7051
1229 Other membership lodging;, \EG' Incl. 7041

', 123 Residence balls or dormitories. 1231 lurses' homes. —
1232 Collce;e dormitories. —
1239 Other residence balls or dormitories, —

i\ EC.

124 Retirement Games and orphtn- 1241 Retiremcrt homes. —
agea. 1242 Orphanages. —

125 Rcligioue quarto:s. 1251 Contents. —
1252 A4onasteriea. —
1253 Rcetorics. — ;^
129 Other religious quarters, NEC. —

Z
129 Other group quarters. NEC. 1290 Other group quarters, \ C. — O

13 Residential hotels. 130 Re3idcntial bole's. 1300 Residential hotels.' Incl. 7011 C
to
^rl

14 Dlobile	 home	 parks	 or 140 Mobile home parka or courts. 1400 ;lobi:e home parks or courts. 7031 ,_„
courts. Z

^	 15 Transient lodgings. 151 IIotels,	 tourist	 courts,	 and 1510 Aotels, tourist courts, and motels. 7011 'Q̂
motels. ^

^ 159 Other transient lodgings, NEC. 1590 Other transient lodgiags. I^EC.' — ,,y,,,

19 Other :ry+: dcn:ia!, :SEC. 190 Other residentia l. NEC. 1900 Other residential. NEC. — ^
O

RESIDEn^'T1AL—I z
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lE`3 ELS—Cc-'inued

iIC I

Code	 Category	 Code Cutegor^• Code Category Reference'

21	 Food	 and	 L- iad:cd	 prod-	 211 \lest products—manufacturin:. 2111 1leat packing—manufacturine• 2011 I
ucte—maasfactuting. 2112 Sausages and otltcr prepared meat 2013

products—ma n u fac tunng.
2113 Poultn- and small game dreseiag and 2015

packing.

212 Dairy- prodacte—manufactt:rin,. 2121 Crcamcry butter—manufacturing. 2021
2122 Checsc, natural and processed. 2022
2123 Con<lenscd ansl e^ • apora:td milk— 2023

manufactulin^.
2124 Ice	 cream	 and	 fr^zcn	 desserts— 2024

• manufacturing.
2125 Fluid milk proceasin^. 2626

213 Canning and prescr^in, of fruits, 2i31 Carnin, and curio¢ seafoode. 2031
^-eFetables, and seafoods. 2132 Canning specialty foods. 2032

2133 Canning fruiu, ceectables, pre=en ee, 2033 C"
)IIme, and )ellles. •^

2131 Dr}'ing and dcbcdrating fruits and 2034 Z
ve^etablee.	 ^ v

2135 Pickling fruits and ce^etablea; ^• c_e- 2035 L..
taLlc sauces and acaeoninge: salad U
drawings—manufacturing. Ct'7

2136 Fresb or frozen packaged fish and 203( «„y
sea foodK. Z

2137 Frozen fruits, fruit juices, vegetables, 203 ^ "7
and specialties. ^

214 Grain mill products—manufectur • 2141 Flour and other a sin mill products. 2041 .^i
inc. 2142 Preparing feeds for animals and fowls. 20:2 .^

2143 Cereal preparations. 2033 ^
O

. 2141 Rice milling. 20-:3 z

P-8
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LEVELS—C^nt^ct:^d

SIC
Cnd^	 Ca(^gnry	 Code Category Cod.' Cate^ory Rrference '

3^	 Stor.c, cla,, cr.^1 r;s^s pr^Kl- 	 316 Concrete,	 gypsum,	 end	 plceter 3261 Concrete brick and brook—menu- 31.1
acts — maa::facturin^— products—manufacturing. tacturio^.
Continued 3262' Concrete products (excluding bric{c 3272

and block) —manufacturing.
3.^,63 Corcrcte (ready mixed)—manu(ac- 32 i3

turinF.
3261 Lime products—manufacturing. 32 i4
3363 Gypnum products—rranuiacturin^. 325

32" Cut atone and atone products— 3210 Cut Ftone and stone pr^c.'ucts—man- 318
manufacturing. ufacturin;.

323 Abrasiec, aebcatns, and miecclla- 3'180 Abraeive,	 aPbestn,,	 an y!	 miscclla- 32y
neous nonmetallic mineral proZ- rcous nonmetallic mineral prod-
ucts—n:anufac:urin^,. acts—manufacturing. r

33	 Priman- metal industries.	 33i Bias: furnaxa. sloe! w-er'^s, and 3311 Blasifucaaces (includirtgcokcovens). 3312
Zthe ro::ir._ and fiaicbiae of far- Stec! works, end the rolling of fer-
0rous meia:s. r^us aetels.

3312 Elec:rometallurgicall^roducte—man- 3313 C
ufacturin€. (/^

3313 Stcc: wire dra..in^ and steel q ails 33]5 C!'!
and spies—aarufacturina. ,..,

3313 Cold rolled sheet, ship, and barn— 33]6 Z
manufacturinh. ""

3315 Steel pipe and tubes—manufactur• 331 i ^
ing. r.

7.r
331 iron and creel foundries. 3320 Iroe and steel foundries. 332 a

333 Priman• s :.•c'.tin,; and refiIIL.b of 3331 Friaary	 smcltiae	 and ecfininc; of 3331 ^
no:.icrrot:a tac:ala. copi cr. Z

P- 9
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SIC
Code	 Category Code	 Cai Cory Code Catrron'	 Rrjerertoe t

41	 Railroad, rapid rail transit. 411	 Railroad transportation. 4111 Railroad	 right-of-way	 (ezcludinr	 —
and street railway traaa- switching and marshaling yards).
portstion. 4112 Railroad switching and marshaling 	 —

yards.
4113 Railroad tcrmina^ (nasscnger). 	 —
4114 R^i!read terminals (freight}.	 —

• 4115 Railroad terminal, (pa4seneer and	 —
freigLt).

4116 Rai!ro3d	 equipment	 and	 mainte-	 --

4119
nance.

Other railroad transportation. \EC. 	 —

412	 Rapid rail transit and street rail 4121 Rapid rail transit and street railway	 —
way transportation. ri„ht-of•way?

4122 Rapid rail transit and strctt railw•av	 —
paesenger terminals?

41-^3 Rapid rail tran s it and street railv:aT	 —
cquiprnent rn^intenance.

4129 Other rapid rail transit and street 	 —
railw-av transportation, \EC.

42	 Motor	 vehicle trsn a porta- 421	 Flue transportat : on. 3211 Bu+ passenger terminals (intcrcit7)! 	 —
t:on. 4212 Bw passenger terminal+ ( local}. •	—

4213 Bu + paesen^cr terminals	 (intercity	 —
and local).

4213 Bu+ ^^ra^me rnd equipment mainte-	 —

4219
r.^nce.

Oilier bt:s tr^n+portation- \EC.	 —

422	 tfotor freie!- t transportation. 4221 Motor freight terminal+.	 —
4222 :Motor frcieht hara ,̂ iae and equip•	 —

men. maintennatx.
422 Other motor freight traarpe::ation.	 -

- 1EC.

TRAISPORTATI01, CO.lilili\IC;1TIOtiar
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LEVELS--Cc :t;ntrc^

SIC
Cndc	 Ca!r^nry	 Cede Catirr rry Crxle Cate^nr.•	 Rrferencr t

.,,	 Ltili;:e..	 4f:1 Electne utdit^'. 4II11 Electric tratrsmisiun right-of-Mac.
^4II12 ' Electric generation plant.	 --

4813 Electricity re^nrtaiing substations.	 —
4II19 Uther electric utility, 1^E(:.	 —

489. Gaa utility. 4821 Gas piirclinc right-.^Gwac. t ^	 —
4f;_2 Gas prudurtiun nlant^. 	 —
4823 Natural or manufactured l;as storage 	 —

and distribution iwints.
4II_4 Gar pressttrc runtml stations. 	 --
48::9 Uthcr gas utilities, \EG.	 —

483 ^L atcr utiLtics and irri,:ation. 4831 R• atcr pipeline rightrrf-way,tt	 —
483.". ^. ater	 treatment	 plants	 (puriGca-	 —

tion).
4P.33 mater ntora;^. t '	 —

• 483'i irrigation distribttion channels. 	 — ^
4835 R^cter pressure rontrol stations. 	 — 2
4II39 Other water utilitie, and irrigation.	 — C

EC.
C

481 SeMa^e disposal. 4841 Sewage treatment plants. 	 — V'
^'4812 Sewage sludge dreing beds. 	 —

4E-13 Se«ape pressure control stations.	 — Z
48 .19 Other sewage disposal, :SEC.	 — ,T.

48.-̂ Solid waste disposal. 4851 Refuse incinc:ation.	 —
4852 Central ea:6=:e grinding stations.	 — 7
4E53 CAS:SYO^:::L,^, p:a^ts.	 —
4.",5. Ss titan land faL,.	 —
4&i5 P.efuse disposals.	 — C

y
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LEVELS—Cc.^.:;r,ued

SIG
r'nde	 Cate^,or^'	 Code	 Catceory Code Cate^^s^• R^1er^nce r

51	 whole?alc trade =— 	518	 Machinery,	 equipment,	 and 5I81 Commercial and induarial macl:in- 508?.
Continued	 supplies—M^holesalc. ert•,	 equipment,	 and	 supplies-

' w bolesalc.
5182 Farm mactirers- and equipment— 5033

.w'hOIC5a le.

5133 Pmfcssional	 equipment	 and	 sup- 5086
plies—w^holesaie.

5184 Equipment and sunplies far scrcicc 508:
e:,taLlisbments—w horesale.

5155 Transpo: :atiott cq;:ipmeni and su?- SO88
plies	 (except	 motor	 vehicles)-
w•holesalc.

5189 Other machinery, equipment. and
sui plies Mho:esale, \TrC.

5039

S19	 Other..holesale trade.liEC. 5191 Metals and minerals (except pettro- SfAI ~
leum products and scrap)=whole- ^
sale. Z

5192 Petroleum bulk stations and :ermi- 5092 Ci

5193 Scrap and Masts materials—.hole• 5093 ^
sa.c. Cr7

5194 Tobccco and	 tobacco products— 5093 ^„^
w^ho:esale. Z

51x5 Qecr, wine. and dcatilled alcoholic 5095 'r
' bccerages— w^L-oles^le. C

5196 Paper a-r: parer products—aholc- 5096
s:.la -'r

5191 Fura	 u:e	 and	 hoa:ef^.rrnishinse— 5097
Hw^L•o;dale. ,,,,
OL

.1•
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in3eprr.^tcat +•f utLrr funetiva^ (a¢.. cude i2, "I uLhe arse::plc" nr	 "Code w15—"'lfuntine and fi:hinr_ c1uhF" include ar^a3 oa NhieS

CA:

C1

cno'c i 1. "lfou^cho!d unit= ").	 Th-y ma}- be ind^^or ..r ouid+w: p+Nd:. art:fEc:alh" prcpa^atcd ^arac or fi; :arc rcic.:acd 4r. purnor.ca  of bts::i:
' J Code ::1—"^!a: i;ias" include n:anac terminal: and a scrs:cd

a: cc; • bat arc	 :il.• for rttrca:iuLal marine craft. 	 1'Lc sal: andprima
or	 • ::ia..	 Ii tl:rrr arc of:cr usr= made of t!:c properiy (c.g., a^ ienl-
te::al ux), ibcsc "other" uses	 tale	 identifying6hal:lt}	 p:ioritc m	 the

rrpai: o[ rccrcaticra! ma:ire cra!t is coded 5591, "'^larinc cir!t and acii^•ity of the parcel.
acees^orrs—retail" and cude 3:.3, "ship and boat building and rc-

t' (=mot= 
i.•,2G—'Croup o: c:_anizca cams" iachtdc Fct:cral camps [o.-

pai:ir.^ " ru^pectircly. e4^ic:.-at. as Nell as^I}or Scout aa •I Girl ^cota camps.

" ('^.rlc ; l? i —"Camping and picnicl:in¢ nrre^ ' am separatciy idcnti-
" ICade ifi10— ..r s—^cZ^ ,-a! rn•.-ca :ion" mss :acmdc, but arc not

^
fiid i. tire} arc nut a pa:: u, a la:;;cr rctivity (c. t;., a par.:) ^, c;l to, picnic arena, batuatq bcact :c, nlayfic!ds. L-i^irg trails,

}	 t: Code :.i11—' - Gcrera! reza:" b_vc roc:ms for 20 c: more persons
Cm::.^^.ca :a:::_	 de	 ::1 o:l:c: r-a ::nc:}:: rcc:caticr :aci:aic=.

r C:,iCe ^(:^J—'► -afw5-1eL; i:re sad etua .^ea:a1" are largely for scenic
and L•a^-c prorisior. fu: at leas: 2 typrs of rec :wtaaa! activities, czclud- x 1-i:;;r p:::-pa•:e<. 	They ma	 cor.:ain ::cache, eLldrcn 's pay fzcili-
in^ lawn games. rhilc.rcn'. p!aygronnd3, and s^,imnieg pooU., tiK.. -,:opt::rc::t:. or sta:uc+.
•F: F \ate: ^^e trz:. rR ^=-•=" for furUier dixcaic:: of trrac rroc, s

-	 S^L
C^^:,^	 Catr,^rt-	 C+,de	 Catcrnry Code	 Cnte^or^•	 R^/.•n^nr^ t

i:i	 .^^-r,c;atum."'	 8i[	 Farms	 (prcaomit:ent eroi^,	 8111	 Farms (predominant erol., cuaor.).
fibers)! 8119	 Farrvs (otl^,cr tcpc	 lrcr crops).

812	 Farms (pred0.'atLlat crop, eas y	8120	 Farms	 (predominant	 crop,	 easy 	-
grams ! grains).

^	 813	 Farms (field crops other tbaa	 8130	 Farms (fieltt. crops other tuna F.ber	 —
LLer o: cash grain crops). t or ca;h grain crops).

j	 814	 Farms	 (ptedominant crnp,	 81.11	 Farma (prcdomiaar.: crop, fruits).	 —
[ruits, tree	 nun, or veocta-	 8142	 Farms (prcdeminara crop, tree nuts). 	 —
61cn)! 8143	 Farms	 (predominant	 crop,	 vcg,:-	 —

tahles).

815	 Farms	 (predominantly dairy-	 8150	 Farma (r:c •!o-.irsa:ly dairy- prod-	 —
piodUMs) = I:C29).

P-13
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review	 and	 testing	 in	 the	 form	 of	 a	 U.S.
Geological Survey circular.

Land-Use Classification System for Use
W;th RemotF^ Sensor Data

Level !	 /,suet ll

O1.	 Urban and Built-up Land.
O1. Residential.
02. Commercial	 and	 ser-

vices.
03. Industrial.
04. Extractive.
05. Transportation, Com•

munications,	 and
Utilities.

O6. Institutional.
07. Strip	 and	 Clustered

Settlement.
O8. Alixed.

09. Open and Other.
02.	 Agricultural Land.

O1. Cropland and Pasture.
02. Orchards,	 Groves,

Bush	 Fruits,
Vineyard s,	 and
Horticultural
Areas.

03. Feeding	 Operations.
04. Other.

03.	 Rangeland.
O1. Grass.
02. Savannas	 (Palmetto

Prairies).
03. Chaparral.

•	 04. Desert Shrub.
Oa. Forest Land.

O1. Deciduous.
02. Evergreen (Coniferous

and Other).
03. Mixed.

05.	 W:ricr.

t

O6. Nunforested 1Vetland.

U7. Barren Land

U1. Streams	 and	 \Valet
ways.

02. Lakes.
03. Reservoirs.
04. Bays and Estuaries.
05. Other.

O1. Vegetated.
02. Bare.

01. Salt Flats.
_	 02. Beaches.

03. Sand	 Olhcr	 Than
Beaches.

04. Bare	 Exposed	 hock.
05. Olhcr.

U8. Tundra.
O1. Tundra.

09. 1'ermanoul Snow and lccfields.
O1. Permanent Snow and

Icef fields.

G
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complete or nearly complete reliance is placed
on remote sensing as an inventory technique, it
is not possible to obtain complete computability
with the categorization of land use employed,
with enumeration and observation techniques.
Considerable care should be exercised in
comparing land-use classifications based on data
obtained by remote sensing and the definitions
proposed in t:*^^ mport with classifications based
on data obtained by enumeration and
observation and category definitions written for
use with those techniques. The definitions given
in the concluding section of this report must be
studied carefully before analyzing land-use
information that has been classified in accord
with the proposed classification system.

As further advances in technology arc' made,
it may be necessary to modify the classification
system for arse with automatic data analysis. The
EK1'S-A and Skylab missions and the
high-altitude aircraft prok'ram of the National
Aeronautics and Space Administration offer an
excellent opportunity for nationwide tcAsting of
Lhe feasibility of using this classification system
to obt^lin land-use inform::tion on a uniform
basis.

1 n su nl Inary, the land•use classification
system being presented in this report includes
only the more • gener.► lized fast and scc• ond levc'Is
of classification. 'Che definitional structure' is a
first ;;pprozimation, capalilc of further
refincrncnt on the basis of mom e^tcnded and
varied use. ^Yc believe, however, that it. meets
the prncipal innnediate objcc• tive of providing a
land-u::e elassific• ation system for use' with major
research activities irl the testing of
reroute-sensing tec• hniquc^s, and that it will Ise
possible to use this proposed system with
large-scale ima{;ery as well as with other methods
of collecting land-use data such as direct
enumeration and observation. Attainment of the
more fundamental and long-ruige objective of
providing a stand;trdized s^• stem of )and-use
classification for national and regional studies
will depend on the effective' rrvisio ►; and
improvement that should result front ^ti•idcsptcacl
review and use' of the system. Rcc•ause it is
impractirtl to circulate unpublish^^cl manuscripts

widely, this m:uttJSCript is being sulnnittcd for

^._..
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DEFINITIONS

In the definitions presented here, an attempt
has been made to include sufficient detail to
provide a general understanding of what is
included in each category at Levels I and II.
Many of the uses described in detail will not be
visible on spacecraft and high-altitude imagery.
However, the detail will aid in the interpretation
process, and the additional information will be
useful to those who have large-scale aerial
photographs and other supplemental
information available.

O1. Urban and Built•Up land

Urban and Built-up Land comprises areas of
intensive use with much of the land covered by
structures. Included in this category are cities,
towns, villages, atrip developments along
highways, transportation, p p wer, and
communications facilities, and such isolated
units as mills, mines, and quarries, shopping
centers, and institutions.

As development progresses, small block y of
land of less intensive or nonconforming use may
be isolated in the midst of built-up areas and will
generally be included in the O1-category.
Agricultural, forest, or water areas on the fringe
of Urban and Built-up areas will not be included
except where they are part of lowdensity urban
development. The Urban and Built-up Land
category takes precedence over others when the
criteria for more than one category are met.
Thus, residential areas that have suffic • icnt tree
cover to meet Forest Land criteria will be placed
in the Residential category.

The Level II categories of Urban and
Built-up Land are: Residential; Commercial and
Services; Industrial; Extractive; Tr.u^sportation,
Communications, and Utilities; Institutions;
Strip and Clustrrcd Settlements; Alixed; and
Open and Other.

01 -01. RE SIDENiIAI

Residential land ►ISCS range from hibh
density, represented by the multiple-unit

structures of urban cores, to low density, where
houses aze on lots o[ more than art acre, on the
periphery of unbar. expansion. Linear residenti. ►1
developments along transportation routes
extending outward from urban areas should be
included as residential appendages to urban
centers, but caze must be taken to distillgui^h
them from commercial strips in the same
locality. The residential strips generally have a
uniform size and spacing of structures, linear
driveways, and lawn areas; the commercial strips
aze more likely to have buildings of differelit
sizes and spacing, :arge driveways, ar^d parking
areas. Residential development along shorelines
is also linear grid sometimes extends back on15•
one residential parcel from the shoreline to the
first road.

Areas of sparse residential land use will be
included under another category. In some
places, the bounc:ary will be clear where new
housing developments abut against intensively
used agricultural areas, but the boundary mad • be
vague and difficult to discen^ when residential
development is sporadic, or occurs in small
isolated units over an extended period of time in
azeas of mixed or less intensive uses. A careful
evaluation of density and the overall relation of
the azea to the total urban complex must be
made.

Residential sections may also be included in
other use categories where they are integral parts
of the other use. Housing on military bases, at
colleges and universities, living quarters for
laborers near a work base, or lodging for
employees of agricultural field operations or
resorts are often difficult to identify and mad • be
placed within the institutional, industrial,
agricultural, or commercial categories.

01-02. COMMERCIAL AND SERVICES

Commercial areas are those used
predominantly for the sale of products and
services. They are often abutted by rc•sidcntial,
agricultural, or other contrasting uses ^^ • hich help
define them. The principal components of the
Commercial-use category are urban central
business districts; shopping centers, usually in

Q-3
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subtuban and outlying areas; commercial strip
developments along major hifihways and access
routes to cities; and resorts. The main buildings,
secondary structures, and areas supporting the
basic use are all included-office buildings,
warehouses, drivc • w;cys, sheds, parking lots,
landscaped ;)yeas, and waste-disposal areas.

Commercial areas may include some
noncommercial uses too small to be selruatcd
out. Central business districts often include
some institutions, such as churches and schools,
and commercial strip developments may include
some tesidcntial units. Thysy are not separated
out unless they exceed one-third the total
commercial area. Recreational areas are not
sel,^rer;atcd as such at Level II but may cause
some problems in identification. Recreational
facilities that form an integral part of an
institution should be included in the
lnstitutiunal cat yl;ory. A sy lf•contained sports
area, on the other hand, such as a stadium for
professional events, is Commercial. There is
usually a major visibly difference ul the form of
parking facilities, arrangements for traffic flow,
and the general association of buildings :old
facilities. 1\'ear a resort, the intynsivrly
developed recreational areas ^^^ould be included
in the C;ununercial cote goy)', but extensive golf
courses and ridint; areas ^sould be included u^
another category, the Upcn and Other, if in an
urban setting;. Puhlic^ and private golf courses, ski
and tol^or;y:ut are ::^, and other recreational
facilities, arc ;aso c1:,ss^ •d as Oprn land.

01^ 03. INDUSTkIAI

lndu,irial are:ls include a v: ide array of uses
from light manufacturing; and industrial parks to
heavy manufacturing; plants. Identification of
light industries--those focused on design,
assembly, finishing, and packaging; of
products-ran often br based on the type of
building, parking;, and shipping arran^yments.
Light industrial :u^yas may by , but are not
neccss:trily, dircc•tly in c•unL:lc •t wrth Urban arras;
m;uTy are now found at airports or in relatively
open country. Heavy industries use raw
material: such as ir^ln ore, lumber, or coal.
Included are steel mills, pulg> or lumlx^r mills,
electric power generating stations, oil refineries

and tank farms, chemical plants and
brick-making plants. Slock piles of raw
materials, large power sources, and waste
product disposal areas are usually visible, along
with transportation facilities capable of handling
heavy materials.

01-01. EXTRACTIVE

Extractive Land encompasses both surface
and subsurface mining operations, such as sand
and firavel pits, stone quarries, oil and gas wells,
and met;illic and nonmetallic mines. In size,
these activities range from the unmistakable
giant strip or pit mines covering vast areas to the
unidentifiable gas wells less than a foot square.
Surface structures and equipment may range
from a minimum of a loading device ar^d trucks
to extended areas with access roads, processing
facilities, stockpiles, equipment sheds, and
numerous vehicles. Spoil material and slag heaps
are usuall}• found within a short trucking
distance of the major mine areas and may be the
key indicator of undergrowTd mining operations.
Uniform identification of all these diverse
extractive uses is extremely difficult from
remote sensor data alone.

Industrial complexes where the extracted
material is refined, packaged, or further

processed are included in the LTdustrial category
even if the pl;utt is adjacent to the mine. Areas
of future reserves are included in the appropriate
present-use category, Agricultural or Forest
Land, regardless of the expected future use.
Unused pits or quarries that have been flooded
am placed in the ^ti'atcr category if the water
body is larger than 40 acres. Areas of tailings,
abandoned pits and quarries, and strip-mined
arras may remain barren for decades unless sups
are taken to hasten the establishment of
cegetalion. Until vegetative cover is established,
such parcels remain in the Extractive cats gory.

O1-OS TRANSPORTATION, COMMUNICATIONS, AND UTILITIES

Major transportation routes and arras 6n^ratly
influence other land uses, and many land-use
boundaries are outlined by them. The types ;uTd
extent of transportation facilities in a locality
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determine the degree of access and affect both
the present and potential use of the area.

Highways and railways are characterized by
areas of activity connected in linear patterns.
The highways include areas used for
interchanges, limited access right-of-way, atTd
service and terminal facilities. Rail facilities
include stations, parking lots, roundhouses,
repair and switching yards, and related areas, but
overland track is not included unless six or more
tracks aze joined to give sufficient width for
delineation at a scale of 1:250,000. Spur
connections from an active line are included in
the appropriate Industrial or Extractive
category .

Airports, seaports, and major lakeports are
isolated areas of high utilization, usually with no
well defined uTtervenuig connections, although
some water ports are connected by canals.
Airport facilities include the runways,
intervening land, terminals, service buildings,
navigation aids, fuel storage, parking lots, and a
limited buffer zone. The perimeter fence around
airports usually makes a very sharp boundary
that is visible on high-altitude imagers• . Small
airports, such as those on rotatable fiu•m land,
heliports, and land associated with seaplane
bases are not included. Port ^u•eas include the
docks, shiNyards, dr}• docks, lucks, and
watercourse-control structures.

Communications and utilities <<r^•;a involved
in transport of water, gas, oil, electricity, and
areas used for airwave communications are also
included in this category. Pumping stations,
electric substations, and areas used for radio,
radar, or television antennas arc the major types.
Small facilities, or those associated with an
industrial, commercial, or extractive land use,
are included within the larger category with
which they are associated. Long-dist.u^ce gas, oil,
electric, telephat^e, water, or other U•anstnission
facilities rarely constitute the dominant use of
land over which they pass. If these uses are
dominant and meet the minimum width criteria,
they may-bc identified as transportation uses.

Ol -06. INSIITUTIONAI

Education, religious, health, correctional,
and military facilities are the nrrin components

of this subcategory..A11 buildings, grounds, and
pazking lots that compose the facility arc
included within the institutional unit, but areas
not specifically related to the purpose of the
institution should be placed in the appropriate
category. Auxiliary land uses, particularly
residential, commercial and services, and other
supporting land uses on a military base would be
included in the Institutional subcategory, but
agricultural areas not specifically associated with
correctional, educational, or religious
institutions are placed in the appropriate
agricultural category. Small institutional units,
as, for example, many churches atTd some
secondary and elementary schools, will not meet
the minimum area requirements and will be
included within another category, usually
Residential or Commercial. Historic forts rnuy
be confused with correctional institutions
because of the similarity of buildings, but the
historical sites have larger parking areas and
often smaller landscaped or grass areas.

01-07. STRIP AND CLUSTERED SETTLEMENT

The Strip and Clustered Settlement category
includes developments along transportation
routes and the smaller cities, towns, and built-up
areas whom separate land uses may not be
distinguishable. Residential, commercial,
industrial, institutional, and occasionally other
land uses may be included. Farmsteads
intermixed ^^• ith strip or cluster settlements will
be included within the built-up land, but other
agricultural land uses should be excluded.

or-oe. MIxED

This category is used for a miYt^sre of
second-level urban uses in larger ciucs (more
than 50,000 inhabitants) where no one use
predominates. In any category, as much as
one-third interu^ixhtre of another use is allowed
without changing the basic classification, but
where the intermixture is greater, where• several
uses, though each is less than one-third, arc
included, ur where individual second-level units
may lx too small to be separated although the
aggreg.rte of such uses may be large, the Alixrd
category is used.

^&l
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OI-09. OPEN AND OTHER (URBAN)

Upen land consists of golf courses, some
parks, ski arnas, cemeteries, and undeveloped
land within an urban setting. Open land may be
in very intensive use but a use that does not
require structures. Other land includes the small
blocla of Icss intensive or nonconforming uses
that become isolated.

Q2. Agricultural land

A^Ticultural Land may be broadly defined as
land used primarily for production of farm
commodities. Un high-attitude imager} • , the
chief indications of agricultural activity will be
symmetrical patterns made on the landscape by
use of mechanized equipment. Ilowcver, pasture
and other lands whern such equipment is used
infrequently may not show as well-defined
shapes as other areas. 	 •

Symmetrical patterns arc also c•haractcristic
of Urban and Built-up Lands because of street
layout and development b}• blocks.
llistingui^hing bc• twcen agricultural and Urban
and 13uilt.•up Lands should c,rdinarily bc• possible
on the basis of urban acti^^it y indicators and the
assoe•iattd concentration of population. 'The•
number of building cumptexts is smaller and the
density of the road and hinhway nrtn• ork is
mucl ► lott• r • r in .'1l;ricultur::' I,;:nds than in t'rban
and Built-up Land. Some urban land uses, such
as parks and large ctnu^tcries, however, may be
mistoke.^n for Agricultural l.ancl, especially tshcn
they uccc.tr un the periphery of the urban arras.

The interface of Agricultural L:uul with
other categories of land use ma} • sometimes be a
transition zone in t^• hic• h there is an intermixture
of land uses at first and second levels of
catet;orir:ction. 11'herc farming activities are
limited by wetness, the e.• act boundary may
also he difficult to locate, and .lgricultut•al Land
may grade into swamp Forest Land,
Nonforestrd 11'elland, or 11•ater.

The Level 11 categories of Agricultural Land
are: Cropland and Pasture; Orchards, Groves,
Vinty:trds, Bush I^ roils, and I lorticultural Arras;
Feeding Operations; and Uther.

02-Oi. CROPlANO AND PASTURE

The several components of Cropland altd
Posture now used for agriculhtral statistics
include: Cropland harvested; cultivated summer
fallow and idle cropland; land on which crop
failure occurs; cropland in soil improvement
grasses and legumes, cropland used only for
pasture or pasture in rotation «• ith crops;
pasture on land more or less permanently used
for that purpose. From imagery atone, it is
generally not possible to make a distinction
between Cropland and Pasture with a high
degree of accuracy and uniformity, let atone a
distinction among the various components of
Cropland. Alorcover, some of the categories
listed represent the condition of the land at the
end of the grcwing season, and will not apply
exactly to imagery taken at other ti ►nc• s of tiTe
ye-^r. The}• wilt, however, he a g,^ide to
identification of Cropland atTd Pasture.

Certain factors vary throughout the United
States and this variability must also be
recognized; field size depends on topol,7aph}•,
soil types, sizes of farms, kinds of crops and
pastures, capital investment, labor availability
and other conditions. Irrigated land in the
11'esttrn States is easily rec• ugnized in contrast to
Rangeland, but in the )3astern States, irril;ation
by use of overhead sprinklers cannot al^^ • ays be
detected from imagery unless distinctive circular
patterns are created. Drainage or water control
on land used for cropland and pasture may also
create a recognizable pattern that may aid in
identification of the land use. In areas of
quick-growing crops a field may appear to be in
nonagricultural use unless the temporary nature
of the inactivity is recognized.

02- 02. ORCHARDS, GROVES, VINEYARDS, BUSH fRUli AND
•	 HORTICUITURAI AREp,S

Orchards, grouts, vineyards, and bush•fruit
areas product the various fruit, nut, ar.d berry
crops. Ilorticultural areas include nurseries,
floricultural arras, and sred•and-sod arras used
perennially for that purpose. ^1an}• of these
areas ma} be included in another category,
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generally Cropland and Posture, when
identification is made by use of satellite or
high-altitude imagery alone. Identification may
be aided by recognition of the combinatic,n of
soil qualities and climatological factors needed
for these operations: water bodies in close
proximity to moderate the effects of short
duration temperature fluctuations; site selection
for air drainage on sloping land; deep,
well-drained soils on slopes moderate enough to
permit use of machinery. Isolated orchards of a
few acres du not constitute commercial orchards
large enough to identify on high-altitude
imagery, and remnants of the few acres of fruit
trees on the family farm are usually not
recognizable and are therefore not included.

02-03. FEEDING OPERATIONS

Feeding Operations are large, specialized,
livestock-l^rocluction enterprises, chiefly beef
cattle feedlots and large poultry farms, but also
including large hog and fur-bearing animal farms.
'These operations have large animal populations
restricted to relati+• ely ^^nall areas. The result is a
concentration of waste material that is an
environmental concern. The waste-disposal
problems justify a separate subcategory for these
relatively small areas. Feeding Operations have a
built-up appearance, chiefly composed of
buildings, much fencing, access paths, and
waste-disposal azeas. Some are located near :ut
urban area to take adv:untage of transportation
facilities and proximity to processing plants.

Feeding operations in conjunction ++•ith
another farm enterprise are not included. ^11so
excluded are shipping corrals and other
temporary holdntg facilities. Game farms and
zoos do not meet the annual•population
dc^nsitics to be placed in this subcategory.

04 -Od. OTHER AGRICUITURAI LAND

lnaciive agricultural land is an import;u^t
component of this suhcalcl;ory. Such land has
no physical indirttion of present agricultural use
and no natural cover, such as brush, ++•hick
would curtail its mady use fur al,^riculturr.
Farmsteads, including; holding areas for

livestock, farm lanes and roads, ditches and
canals, small farm ponds, and similar uses are
generally quite small and often unrecognizable
from high-altitude imagery so that these uses
will generally be included with adjacent
agricultural uses.

03. Rangeland

Rangeland may be defined as land ++• here the
potential natural vegetation is predominantll•
grasses, grasslike plants, forbs, or shrubs, ++•here
natural herbivory was an important influence in
its precivilization state, and that is more suitable
for management by ecological rather than
agronomic principles. Some rangelands have
been or may be seeded to introduced or
domesticated plant species. Most of the
rangelands in the United States are in the
\Vastern Range, the area to the west of an
irregular north-south line that cuts through the
Dakotas, Nebraska, Kansas, Oklahoma, a^Td
Texas. Rangelands aze also found in the
Southeastern States and Alaska.

The Level II categories of Rangeland are:
Grass, Savannas (Palmetto Prairies), Chaparral,
quid Desert Shrub.

03-01. GRASS

This subcategory encompasses the tall grass
(or true prairie), short grass, bunch grass or
Palouse grass, and desert grass regions. These
grass regions generally represent a sequence of
declining amounts of available moisture. Atost of
the tall grass region has been plo++•ed for
agriculture. The bulk of the remaining tall grass
range is now in North llakota, lebraska,
southern Kansas and Oklahoma, and the Texas
Coastal Plain. Short l,*rass range I:tnd occurs in a
strip about 300 miles wide from the Texas
Panhandle northward to the Dakotas where it
widens to cover the western half of the Dakotas,
the ^astc>rn three-fourths Of Alontat,a, and the
eastern third of 1C^•oming.

03-02. SAVANNAS (PALMETTO PRAIRIESI

The Palmetto Prairies in south-cenua)
l^l^^rida, north, west, and southwest of Lake
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Okeechobee consist mainly of dense medium tall
grasses with scattered palms and shrubs. Many
areas are new in improved pasture.

03-03. CHAPARRAL

This category includes California chaparral,
the scrub oak or shinnery, and the rnuuntain
brush types.

03-04. DESERT SHRUB

Vegetation in this zone includes the creosote
bush, sagebrush, greasewood, and other desert
shrubs. Bottom lands and moister flats are often
characterized by dense stands of mesquite, and
where alkali is high, desert saltbrush dominates
wide areas.

04. Forest fond

Forest lands are lands that ore at least 10
percent stocked by trees capable of producing
timber or other wood products that exert an
influence on the climate ur water regime. Forest
land can generally be identified rather easily
from high-altitude imagery, although ;. •e
boundary bct^^ ^>en it and other classes of ^u^rd

may be difficult. t^^ delineate precisely.
Lands from w:^ich trees have been removed

to less than 10 pct, ^•nt ^tuckin^; but which 1•ave
not b_ren dcvclolx ^ ,,r oticer us^^ ::r^ • also
included. For example, lands on which there is
forest rotation, invulvint; clear cutting and block
planting, are part of 1 •'orest Land. On such lands,
when trees mach m:u• ketable size, which for
pulpwood in the Soutl^castern Uuilcd 5uctes
may occur in l^^ • o to three decades, there • ^^^ill be
large areas that have little or no visible forest
growth. The pattern can sometinu •s bc^ identified
by the prc•sc•nce of cutting operations in the•
midst of a largo expanse cif fur•cst. Unless there is
evidence of other use, such arc >as c>f little ur no
forest growth should be inc • ludcd in the Forest
Land category. Land. that meet the
nquiremcnts fur 1' crest Land and also for a
higher use category should br plac •ed in the

Mixed. To differentiate the three, sequential
imagery, or at least imagery during the • pt•riud
when deciduous trees are bare, will be necessary.

04-01. DECIDUOUS FOREST IAND

Deciduous Forest Land includes all forested
areas in which the trees azc> predominantly those
from which the leaves fall at the end of the
growing period. In most parts of the United
States, these would be the hardwoods, such as
oak, maple, beech, ash, hickory, and aspen, and
the "soft hardwoods" such as sweet gum,
tupelo, cottonwood, and yellow poplar. Tropical
hardwoods such as mahogany and ebony are not
included as they are broad-laved evergreens :uTd
hence are included in the Evergreen Forest Land
category.

01-OZ. EVERGREEN fOREST IAND

Evergreen Forest Land includes all forested
areas in which the trees arc predominantly those
which remain green throughout the year. Both
coniferous and tropical bro ^•1-leaved evergreens
are included in this category. In most areas, the
cuni[c>rous everg*rc>ens predominate, but the
mangrove swamps of Florida and some of the
forests of Hawaii are notable exceptions. The
coniferous evergreens :ue commonly referred to
or classified as soft^^•oods. They include such
e:^^tc•rn species as the longleaf, Slash, shortlraf,
loblolly, and other southern yellow pines; spruce
and balsam fir; white arTd red pines; jack pine;
hemlock; :u^d cypress; and such ^^• estern species
as Dougl:u-fir, ponderosa pine, redwood, Sitka
spruce, Engelmann spruce, ludgepole pine, red
cedar, larch, hemlock, and white pine.

01 -03. MIXED FOREST LAND

1^lixed Forest Land includes all forests>d
az• •as where both rvc>r6^recn and deciduous trc>es
are growing and neither predominates.

O5. Woter

all areas within
States that arc
water coven>d,

r

hit,he>r catrgur} • .	 The «'ater category includes
At Lcvcl II, Forest L:utd will br divided into lh^^ L•rnd mass of the hnited

three categories: llecictuuus, Evergreen, :uul predominantly or persistently
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provided that, if lineaz, they are at Fast 1/8 mile
(6fi0 feet or 200 meters) wide and if extended
cover at least 1/8 square mile or 40 acres. 1Vater
bodies smaller than these minimums aze
included within the land^use unit in which they
are located. Sewage-treatment or water•supply
facilities are a basic part of the urban pattern
and should be included in the O1-Urban category
even where the unit is large enough to be
sepazately identified. Water bodies that aze
vegetated are placed in the 06-Wetland category,
or in Forest Land if swamp forests exist.

There aze five bevel 11 categories: Streams
and Waterways, Lakes, Reservoirs, Bays and
Estuaries, and Other.

OS-01. STREAMS AND WATERWAYS

This subcategory includes rivers, creeks,
canals, and other linear bodies that meet the
m ire im um width requirement of 1 /8 mile.
Occasional constrictions of streams t.o less than
1 JS mile may he included to preserve continuity.
Streams flowing through deltas will be classified
as water as long as width minimums are met, but
where there are many distributazies and
individual streams aze lass than 1 /8 mile wide,

j they will be• included in the appropriate land
use. Where the water course is interrupted by a
control structure, the impounded area, if it
exceeds 40 acros, will be placed in the Reservoirs
subcategory.

The bound^u•y bclween streams and lakes,
reservoirs, or the ocean is the straight line across
the mouth of the stream unless tlTe mouth is
more than 1 mile wide. In that case the rule
given under 05-04 for bays and estuaries is
followed.

OS-OZ TAKES

Lakes are bodies of water more than 40
acres in aze.rl extent, but excludin6 reservoirs.
Islands within lakes ,that am too small to
delineate will be included in the water area. The
delineation of a lake will be based on the areal
extent of water at the time the imagery is tiilken.

OS-01. RESERVOIRS

Reservoirs aze aztiGcial impoundments of
water greater than 40 acres in areal extent,
whether for irrigation, flood control, municipal
water supplies, or hydroelectric power
generation. Dams, levees, other water-control
structures, or the excavation itself will usually
be evident to aid in the identification.

OS-01. SAYS AND ESTUARIES

Bays and estuaries are inlets or arms of the
sea that extend into the land and as such are

properly classified in this system only when they
aze included within the land mass of the Cnited
States. In order that this land mass area be
commensurate with the area of the United
States used in compiling census statistics, the
convention used by the Burnau of the Census in
setting the outer limits of the United States will
be followed. 1^'here bays and estuaries aze
between 1 and 10 nautical miles in width, the
outer limit of the United States will be the
straight line connecting the headlands except
where the indentation of the emba^• ment is so
shallow that the water area would be less than
the area of a semicircle drawn with this straight
line as the diameter. In that event the coastline
itself would form the outer limit of the C;nited
States. Embayments less than one nautical mile
in width are classed as 05--01 Streams and
Waterways. Emba3• ments or portions of
embayments more than 10 nautical miles wide
aze not considered as included within the land
mass.

OS-OS. OTHER

Other water areas include large farm ponds
that may not be identifiable as resen•oirs, other
water features not mentioned in the preceding
categories, or combinations of water features
that cannot be clearly defined.

O6. NonForested Wetland

Nonforested lCetlands consist of s^asorr,'.I^•
flooded basins :u^d fiats, meadows, maz^hes, :uid
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bogs. ^t'etlands toe usually relatively level areas.
Uniform identification is difficult because the
wetland areas change as the result of such
factors as longterm drought, high rainfall,
seasonal fluctuations in precipitation, and
diurnal tidE• s. The obsErvatiorts must be
correlated with tide and weather information to
obtain consistent results.

Open saline- and fresh-water areas, sounds,
and bays are included under 05-tt'ater. 1Vetland
areas with a 10 percent forest crown cover, or
where recent clear cutting has occurred, are
placed in 04-Forest Land.

Nonforested ^t'etla ► Id may be either
Vegetated or Bare.

00-01. VEGETATED NONFORESTED wETIAND

dumps, and exhausted sources of material
supply are often evident.

Level lI categories of Barren Land are: S:IIt
Flats, Beaches, Sand O!'ter Than Beaches, Bare
Exposed Rock, and Other.

07-01. SHIT FIATS

Salt flats are the flat-floored bottoms of
interior desert basins. For a short time after a
cloudburst, they may be covered by a sheet of
water, or playa lake. On vertical air photographs
they appear as white scars in the desert because
the soil, flatness, and color cause a diffused
reflectancy much higher than the albedo of
other desert features.

Vegetated honforesled tt'etland includes
areas where the forest cro++'n co^ •Er is less than
10 percent or the vegetation is nonwoody.
Cattails, toles, and grasses such as Indian rice
grass and saw fTass occur in fresh-++• ater marshes,
and salt.-tolerant grasses such as Spartina occur
in the salt marshi•s.

06-02 BARE NONFORESTED wETIANn

Tidal flats arE the maut romp^ncnt.

07-02. lEACHES

Beaches are the smooth slopiltg
accumulations of sand and gravel along
shorelines. The surface is stable inland, but the
shure+^•.ud part is suhject to Erosion by ++ • ind artd
water, artd material is deposited in protected
areas. The Beach category is not used if there is
vegetative covEr or another land use.

07-OJ. SAND AND OTHER THAN BEACHES
07. Barren land

Barren land is larTd of limited alFilitl • to
support life and littlE or no vegetation. In
general, it appears to be an area of oily soil,
sand, and rocks. VE1;Etation, if present, is more
widely spaced and snubby than that in the
Desert Shrub subcategory of Ran6Eland except
when unusual conditions, such as a heavy
rainfall, occasionally result in gru+^ •th of a
short-Irvcd more inrpr^.-ssive plant E•u+•cr.

Land may be temporarily barren owing; to
man's activities, but such land is usually
included in another land•use category.
Agricultural land may be temporarily ++^ithuut
vegetation because of tillage practices. S IteS for
urban dcvclopmr • nt may be strip{x•d of cover
before construction h^ • t;ins. Areas of extrarti+•e
and induslri:d land have waste and tailings

Sand Other Than Bcachcs is composed
primarily of dunes, accumulations of sand of
aeolian origin. Dunes are most commonly found
in deserts although they also occur un shore and
strand lines, coastal plains, river flood plains,
deltas, vtd in periglacial environments. They ate
of various shapes, the crescentic being the most
elementary, altd range in size from diameters of
a few to several thousand meters and in height
from one to several hundred metErs. Isolated
cresE°ent-shaped dunes migrate freely, but
longitudinal dunes tend to remain nearly fixed
in position.

07-0^. lARE Ex?OSED ROCK

The Bam Exposed Rock category includes
areas of bcdrork exposure, desErt pavEmEnt,
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scarps, talus, slides, volcanic material, and other
accumulations of rock without vegetative cover.

07-OS. OTHER

This subcate6ury is used for a mixture of
Barren Land features or when a Barren Land
subcategory cannot he positively identified.

O8. Tundra

Tundras are cold treeless lands, primarily in
Alaska, with a vegetative cover of moss at^d
lichen, amasses, and shrubs. The tundra zone con
be divided into three srtbzones on the basis of
vegetative cover: an arctic subzone characterized
by an interrupted cover of sparse moss and
lichen sedges: a typical tundra subzone
characterized by various types of moss and
lichen sedges and rare. shrubs in river valleys; and
a shrub tundra subzone, characterized by birch
and willow shrubs together with mosses, sedges,
and grasses. 111ountav^ tundra, along the
mountain tops, extends well to the south and is
enriched by alpine flora.

'The interfaces of Tundra to Permanent
Snow and Icefields and to 11'ater .u •e fairly easily
determined if the imagery is taken in late
summer. Bet^vecn Forest Land with a light
crown cover and Tundra, the boundary tends to
be transitional over a wide area and is also
uneven, as changes in growing conditions bring
about protuberances of brushland into Tundra
areas. Distuiglrishing between Tundra and
Nonforested 1Vetland is difficult where there is a
hummocky landscape with inten^ening areas of
standing water. Flooded portions may vary in
size o^^• ing to seasonal changes in depth of frost,
amount of precipitation, and evapotranspiration
potential. The ratio of flooded land to
vegetation is the basis fur decision. The Barren
Land-Tundra interface occurs where one or
more of the ve^;ctative gro^^ • ing factors are
deficient. The boundary will be difficult to
establish.

09. Permanent Snow and Icefields

Permanent Snow and Iccfic^lds are those that
sun'ive summer ablation. Snow, fire, iccpac•ks,

icecaps, and glaciers are inclltded and the
underlying mass may be either land or water. An
average frontal position over a lx rind of a few
years would be the most desirable border, but an
expedient delineation can be made throut;li
observations at the time of maximum retreat,
probably during August in the northern
hemisphere. The abutting land would most
(probably be classed as Water, Barren Land,
Tundra, or Nonforested R'etland.
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GFL•^V^ARE STATE PLANNING OFFICE FOUR-71G1T LAND USE INVENTORY CODE A;
ADAPT LD FRO".S THE DEL AV;AFiE INTEF2-AGENCY PLANNING COM!J1ITTEE STANDARD CODE

^...^

AGRICULTURAL AND EXTRAC TIYi^ USES

AGRICULTURAL LSES

OIOIi UNDIFi"ER EN TIATED AGRICULTURE
01'J	 N. A.
0120	 PASTVHE
0170 CHO p L AND
010 ORCNARDS, NURSERIES
OI •-0 OUILDtNG GROUP
OIeO	 INDOOR Cl/L TIVATION
0170 POULTRY
0110	 LIVESTOCK
O1V0	 AG RICUL7URAL VIES N, E. C.

EXTRACTIVE USES

0200 VNDIF FF FCN TIATED EXTRACTIVE USES
0210 MLT AL MINING
0220 COAL MINING
0270 SAND AND GRAVEL
020 STONC
02!10	 C11f MIC AL AND FCRTILI2CR MIN I:RAl3
0200	 PETROL EI^'.I, NATURAL GAS
0270	 CLAY, CEF: AMIC. REFRACTORY MNER ALS
02^^	 N, A.
0200	 EXTRACTIVE USES N • E. C. ,

RE SIUEN TIAL USES

10•• UNDIFFERCNTIATED RC71D[NCE
I1 ••	SIN4LE iA//1LV NESIOCNCCS
12 ••	TWO FAMILY HESIUENCES
'?— MULTIPLE FAT./ILY RESIDCNCES
10- •	GROUP OU tHIEHS

• IfJCLU DCS ROOMING HOU SCS, UO AR DING	 VSES, ETC.
1^-•	 1RAILER PARKS
le--	 N, A,
17••	 N, A.
1!-•	 N, A,
tp^ 	/J f.SIDENTIAL USES N. C. C.

BUILDING TYPE	 •

••0• NOT REPORTCD
^1• UET ACNC_U STRUC TURCS `^
r7•	 SC AII•DC7AC/1Cq.
«^• ROW TAT TAC NE G I ST RUC TURCS '^
«^. GAHDCN AV ARTMENTS
«S• pT11ER Vf ALK VP A^AHTMEN TS
••e• ELCVATOF AP AR TM LN T!
^ T•	 TRAILERS
^ e• MISCELL AN F.OUS ROOMING AND AP AH TMENT Mi.J SES
^3• MAK ESNIFT OR N, E. C.

OCCUPANCY / TENURE I AOPLlC3 ONLY TO HCSIDENTIAL ^ COMME qC IAL CODESI

--- 0
..• t
• ^ 2 OCC UPICD UNDER CONS TNV CTION
... t
... ^
•••S SEASON ILLY OCCUPIED INON • L/IGHANT LABOA)
•••e OCCUPIED, TENURE VNUI ^'F ER LNTIATEO
».7
... e
•••0 MIGRANT LABOR OCCUPI[O

NOTC: NVMBL'H OF UWEL LINE: UNITS ARE NOT At CORDED AS ♦ LAND VSE.

IIU SINESS USES

TH AN lICNT LOUGIN43

21Ge	 UN1.1 E'Fl11l NTIATI:V L['GG I N G3
21 If,	 IIn 11 L!
112[	 M[.1I L^
71lt	 1c1U HIST IIOMI S
Zlte - JIY!	 N• A,
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f1[TAIL fALEf [%CCPT AUTOM071V[
72Jt UNDIFFERENTIATED RETAIL SALE!

^ 2210 FOOD ANO DRUGf. E%C CPT fUP ER MARKET]	 INCLUDES FE RTILIIER SAL(f
2210 SVPERMARK [Tf

aaa 223e APPAREI	 A t+D f.CCCff91E1[i^^
22aE FURIJITU RE ANO NOME FU RNISNIN GS,`
229E GENERAL MERCHANDISE, E%CEPT UEP AR TMENT STORE!

'- - INC LU DEf HARDWARE. APPLIANG Ef• AN TIQVEl, FL ORIS/, ETC.
2 2E6 UEP ARTMENT fTOREf

^ 2270 EATING OR DRINKING
22eE PROFESSION AL AND BUSINESS fUPPL1Ef\	

^ 220E RETAIL (ALES N, E. C. • MAY INCLUDE GRAVESTONE • CASKET !ALES

CONfVMER KRWCE UfES
^ ••I •

•	

2SG0 UNDIFF EREN TIATED CONSVMER SER VIC E3 	
^

1

'
e, CONSUMER SERVICE U3E5

^'^

25Ge UN DIFFERENTIATED CONSUMER SERVICES
IS 1E DARBEH SHOPS

I
^,:

277E
2556

BEAUTT DARLORS
UN OE:RT AK ERS

' 4 2laE APPAREL REPAIR AND MAINTENANCE 	 INCLUDES LAUN OHOM ATS, CTC.
2]Ee HEALTH CLU PS

^•^ 2]EE CONSUMER GOODS REPAIR SHOPS
yam+ 

•
I]7E N • A.

r 23eE N, A.
j 23D6 CONSUMER SER VICE:I. N, E. C.

r
COMMERCIAL INDOOR RCCREA TION

'^ 210E UN DIFFEREN TIAT E p COMMERCIAL INDOOR RECREATION
late MOTION PICTVRE THE ATEHS
2a26 LEGITIMATE. THE ATEHS
2aJe NIGHT CLUBS AND DANCE HALLS
2aat BOWLING ALLEYS
1a66 POOL HALLS	 ^
7aCE AMVSEMENT ARCADES
2470 ICE SKATING OR ROLLER 51N K5
2+e6 SPORTS ARENA	 ,
2a 46 COMMERCIAL INDOOR NEG RE ATION N, E. C.

AUTOMOTIVE SALES AND SERVICES

Q
2606 UNDIFFERENTIATED AUTOMOTIVE SALE9 ANO SER VIC CS
2516 AV TOMOTIVE AND TIiUCK SAL E3, NOW • INCI VDES TRAILE	 S
2E26 AV TOMO TI'rE ^^+0 TRUCK SALES, VSEO	 IN:LUOES TRAILERS

r) 2e36 FARM EQUIPMENT 6ALE5
_ 29a6 TRAILER SALES

299e GASOLINE STATIONS
2E66 REPAIR GARAGES
267E BO DV AND PAINT SHOPS
2eee CAR W AS's
2ED6 OTHER N, E. C.	 INCLUDES AUTO PARTS f SUPPLY STORES

COMMERCIAL ANO PROFESSION AL SERVICE!

2eCt UN OIi FE RENTIA TEU COMMERCIAL AND PROFESSIONAL SE WVIC E!
20 t6 REAL Ef7ATE OFFICES
2E26	 e^ANKS AND OTHER FINANCIAL INSTITUTIONS
2ele PROil:SSION AL OFFICES OTHER THAN MEDICAL

• INCLUDES LAWYERS, PHOTOGRAPHERS • ETC.
2ea6 MEDICAL OFFICES INCLUDES DENTISTS
2G 9E INSV RANCE OFFICES
26E0 SEHWCE3 TO BV SIN ESS ANO PROFESSIONS, INCLUDING RlP AIR
1e 7E GENERAL OFFiC ES
26 ee	 VETERiN ARIANf
2e DE COMMERCIAL AND PROFESSION AL SERVICES N, E. C. MAV INCLUDE IN Ew SP APER OFfICES1

WITHOUT ON • SITE PHINTIN G, ETC.

170E ADMINISTRATION AND MAN AGEMENT
• INCLUDES OFFICE UVIL UINGS OF SCP ARATELV INDUSTRIAL FIPMS LOCATED IN C. B. O.

COMMERCIAL OU TUDOR RECREATION

2SOe UN OIFFERENTIATLD CUMMCRCIAL OUTDOOR HECRI A t ION
2S IE MINIATU/tE GOLF
2S to URI VING MANGE
2S]e OU IE^OOR INC AT ER
711E	 fPONTSFICLD

W
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70 DO fA1RGROUN US
1E00	 wMUSF^•ENTS
7370	 RACING	 ,
7^0!	 N. A.
1-02Y	 OTH[R H, E. C.

7006	 bU SINE33 USE{ N. E. C. • INC LUDE7 WHOLESALE SALES !!^.TROUT 370CK STORAGE

WHOLESALE, STORAGE DISTRIBUTING ANO CON TA AC 7ING USES

T....+'

T	 11..
57«
J S••
34«
S S-.

..	 S 7 -•
'	 33..

30••

WHOLESALING WITH STOCK INCLUDES OISTRIBU TORS
BUILDING TRADC3 AND CONSTRUCTION CONTRACTORS • EXCLUDE! LUMBER YARDf
INDOOR STO HALE, E%C EPT SCRAP • INC LUOES OIL TANK 3, ETC.
OUTDOOR STOH AGE, EXCEPT SCRAP
COM BiNEO INDOOR ANC)OUTDOOR STORAGE, CXC EPT SCRAP LUMBER YARDS, ETC,
SCRAP, WASTE; JUNK, SALVAGE, ► TOR AGE OR lALE7
N. A,
N, A.
OTHER N. E. C.

[!^
T
n

w - ,^. •^M

f

.y

1

MANUF AC TV RING USES

41+ PRIMARY PROCESSING
42-• FA tlRIC ATION AND ASSEM BLv
43 » RESEARCH, TESTING
4 4 •• N.	 A.
43^ N.	 A.
h0 •• N, A,
47- • N. A-
43 • • N.	 A,
43 — FUNCTION N. E. C.

ST ANDARO IN DUl TRIAL IM ANV iAC TURIN G) CODE: IFOR U9E WITH STORA VE ANO MANU PACTV RING
L ANO USF. COOEI

«10 ORDINANCE AND ACC FSSORIES
«70 fOOCI ♦ NO KIN UREO PRODUCTS
«21 TOOACCO MANU iAC TURFS
••22	 TEXTILE MILL PRODUCTS
••25	 APP ARF_L AND OTHER FII:ISHEO PRODUCTS MADC FNOM FA tlHICf AND SIMILAR MATERIALS
«24 LUMtlER AND WOOD PROOUC TS, E%C EPT FU RNITU HE
»20 FURNITV RE ANU FI XTU HES
..20 PAPER AND ALLIED PHODUC TS
••27	 PRINTING, PUI^LISH IN G, AND ALLIED IN OUST RICS
—23 CN F. MIC ALS AND ALLIED VRODUC TS
«29 PETROLEVM RL FINING AND HEL ATED INDUSTRIES
«SO qU tlBCR AND MISC ELL AN EOVS PLASTIC S PRODUCTS
w31 LEATHER AND LEATHER PFOUV CTS
«37 STONE, CL AV ANO GLASS PHOOUC TS
..l3 pRIM ARY METAL INDUSTRIES
•.34 FAO RIC ATED METAL p ROOUC TS, EXG EPT ORDINANCE, MACHIN ERV, AHD

TRANSVOHT ATION L"OVIPMENT
•-SO MACHINERY, EXCEPT ELECTRICAL

CL EC TRIC AL A/AC HINFRV, EOUIPM EN T. AND SUPPLIES
••^S TRANSPORTATION EOUIPMCNT
••!0	 PROFESSIONAL, SCIENTIFIC, ANO CONTROLLING INSTRUMENTS: p NO TO GR APMIC

AND OPTICAL GOODS: WATCHES AND CLOCKS
.-lY MISCELLANEOUS MANUFACTURING INDUSTRIES

COMMUNITY SERVICE VSES

GOVERNMENT

6100 UNDIFFERENTIATED GOVERNMENTAL USE
0110	 POSTAL
0120 GENERAL GOVERNMENT
51?0	 POLICE
9140	 FIRE
5100 DE TENSE
0100 VENAL AND CORRCC TION AL
01 TO	 JVDI CI AL
0100	 NE ST HUOMS, PAVIL ION, PU BL IC BATHS, ETC.
0100	 GOVERNMENTAL VSE N. E, C. INSPECTION LANE

E UUC ATION

0700 VNUIFFf.RCN TI ATED EDUCATION AL ES7 ABL13rMENT
9110	 COLL EGFS OR UNIV LH SITIES
0270 JUNION COLLI GC!
S7l^ HIGH SCHOOLS
0 210	 JlIN l0 /: NIGH SCHOOL.3
0760 {.L 1_MI MANY fC HOOLS
5200 PRE SCHOOL, NU RSI.RY SCHOOLS
5770 VOC ATI pN AL, TECHNICAL 5CHOOL3
5700 PHOI'1 }SION AL• OV StNLSS, ANV NURSING SCHOOL!
0 :00	 EOVCAtION AL USES N. E. C.
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/ wALlclous ufEs

J 3lJO UNDIIFER EN TIATED RELIGION!
6]10 PI ACE OF WORSHIP
3320 PARIlH HOUSE,	 SUN OAY fCMOOL, ETC,
6370 RELIGIOUS COMPLEX
3310 tl 390	 N, A.

NE AL TN [/T A(L13HMEN Tf (EXCEPT PRACTITIONERS OFFIG ElI

6100 UNUIFI EREN TIATED HEALTH EfT A31LIfH MENT3
1 3110 GENERAL MEDICAL HOSPITALS

3120 CLINICS
6130 CONVALESCENT HOMES
Sa1p HOMES FOR AGED	 INCIUDEt NURSING HOME!
0150 MENTAL HO SPIT ALf OR INSTITUTIONS
3100 SPECIAL NO3PITAL!
3170 N, A.
6130 N, A,
3190 HEALTH EfT ABLIfNM EN TS N, E. C.

eeoo POLITICAL. LATiBO R, BU SINE lS ASlOCIATIONS, AND FRATERNAL ORDER!
^ Se GO CULTURAL USE'3 1 LIBR ARIES, MUSCUMS)

'' 3700 NpN•COMMERCI AL INDOOR SOCIAL ANO RE CRE ATION AI UfE3
6f 00 CHARITABLE AND WELFARE OR4 AN 12ATIONi
Sf OJ OTHER COMMUNITY SERVICE] N. E. C.

TN ANSV ORTATION Uf ES

RI GeI Tf OF WAY

• 3100 VNDIFi ER EN TIATED R14N TS OF WAY
6110 STREETS AND N14H WAYS EXCE?T IIMITEO ACCES!
0120 LIMI TEO ACCESS NIGH WAYS
0130 RAIL RIGM T! OF WAV
0110 AVIATION RIGHT! OF WAY
0160 MARINE RIGHTS OF WAY

- 0160 PEDESTRIAN RIGHTS OF WAY
3170 VTIL TTY EAf EME11 Tf
0100 N, A.

' 0190 RIGHTS OF WAV N. E. C.

MOTOR VEHICLE FACILITIES EXCEPT RIGHTS OF rAv
!	 ^ I

. 0200 VNDIF FE REN TIATED MOTOR VEHICLE FACILITIES
.^/ 0210 OPCN AVTOMO BILE PARKING

•+i• 0220 PARKING GARAGES
6210 TAXI STANDS
0210 TRUCK LO AUIN4 AND PARKING AREAS
e230 TRUCKING TERMINAL
e200 N, A,
6270 N, A.
e2eo N,	 ♦,

r 0230 MOTOR VEHICLE FACIl171E3 N, 6. G.
v	 ^

MASS TRANSIT iACILI TI ES

0100 UNOI FF L'REN TI ATED MAS3 TRANSIT iACIL171E5
3)10 BUS TERMINAL
3320 OUS MAIN TCN ANCE AND REPAIR
6310 OUS STORAGE AND PARKING
67x0 TRAIN TLRMIN AL
6350 'TRAIN MAIN TCN ANCE ANO REPAIR
0]00 TRAIN STORAGE AREA
6x70 N• Ar
0)00 N. A•
0)90 MASS TRAN nIT F^GILITI E3 N. E. L

AVIATION FACILI TIl1

0100 UN OIF FE RF_NTIAIEU AVIATION FACT II TIES
1 /110 AIR TFRMIN AL

6x70 NANO ANS ANO lTOR AGE
61)0 REPAIR AND MAINTEN ANCE1
eaa0 N,	 A,
ea•0 N.	 A.
E of 0 H,	 A,
ha70 N, A.
e160 N,	 A,
Oa90 AVI ATIUN iAGILITI ES, N. E. C•

M ANINE FACILI Tt Ef
eeoo UN DIF FCRFNTIATEU MA HINL FACILITIES
G?IU MARIN (" TEMMIN AL
06(0 DOCK! ON WHANif IWET fTOR A4[1
3670 URY lTOHA4[
SS10 INUOOH MAINTENANCE AND RCP AIR
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Oeeu	 ^I14 DOOR MAIN TEN ANC[ AND REPAIR
{eeo	 OAfOLINE ANO OTHER OIRVICE
0010	 NAVIGATION AIDi•
DOOO	 BOAT RAMP{
ODOJ	 MARINE TACILITIE {, N, i. C.
0000	 NCT ASSIGNEp
Ol qu	 NOT ASSIGN ED
9000	 NOT ASSIGNED
0000	 TNANOPORTATION IACILI TIE{, N, i. C.

2;

'^^
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UTiLITT UOEO

wATiR lUPPLY /ACILITIEf

7100 UNDIFFERENTIATED WATER tUPP LT FACILITIES
7110 {TOR AGE
7i20 TREATMENT'	
7110 OI{TRIbU TION EXCEVT VUMPINO
7140 PUMPING
7160 N, A.

a.	 ^	 7100 N, A,
7170 N, A,

160 N. A.
7190 WATER OUPPLV FACILIT IE{, N, E. C.

OL WER AGE IACILI TIES

7200 UN OIFFEREN TIAT ED SE wERAGE FACT LJ TIE!
7710

+'^	

7220
COLLECTION SYSTEM
TqE A7M ENT

• 7230 PUMP UNG
7240 STORAGE
7260 N. A,

f 7260 N, A,
7270 N, A,

'.	 7200 N. A.
7200 SEWERAGE FACILITIES, N. E. C.

•
I

ELECTRICAL FACILITI E3

7300

^

UN OIF FERENTIATED ELECTRICAL FACILI TIE{
7310 GENERATION
7320 TRANSMISSION
1330 SUBSTATION
7310 N, A,

i	 7360 N. A.
^	 7360 N. A.

7370 N. A,
7J00 N. A.
7190 GAO IACILI TIES, N, E. C.

WATTS ANO REFVSE IE XC EP7 SEWAGE 1

'l SOO UN OIF FER EN ATIA TED WASTE ANO REFUTE FACILITIES
7610 fTORAOE
7620 DISPOSAL
7630 TREATMENT OR PROCE!{INC
7640 N, A.
7060 N, A.
7600 N, A,
7670 N, A.
7610 N,	 A.
7{00 WASTE ANO REFUSE FACILITIES, N. E_ C.

COMMUNICATION U{E{

7000 UN OIFFER£NTIATED COMMUNICATION FACIL ITIE{
70 f0	 TEL EPNONE FACILITIES
7020	 TCL CGR APN FACILITI CS
703p	 RADIO eRO ADC AS TING
7040	 RADIO TRANSMISSION	 '
7000	 TCLLVISION bRO ADC AS TING
7eeo	 TELEV1510N TRANSMISSION
7070	 N, A,
7610	 N, A.
70 D0	 COMMUNIC ATION3 FACIL ITIE3, N, E. C.
7700-7900	 N, A,

OPEN LAND USEf

L AN O. B ASED RECREATION

0100 UN DIi FEN EN T1 AT lD LAND • NASCO RECREATION
0110	 NIGH UCN SITU RECNEATION INCLUUCS ATNLE TIC FIELDS, TOTLOT3, PL AYFIEL D{, SMALL MUNICIPAL PARKS, ETC.
0120	 GCN ER AL NEC RIiAT10N INC LV UES LARGE. MUNICIPLC AND COUN7V PARKS, GOLF tOV RSCS, ETC,
•130 NATVNAL CN VIRON MINT ANC AS INCLUDES LARGE !TATS OR NATIONAL DANK OR FOREST AREAS RCMOTE fROM

POPULATION CI NT CNl.
0140	 OIIfST ANDING NATU/1 AL ARC AS INCLU UES SIGNI TIC ANT NATURAL FF ATU RE I, PNLNOMEN A,ANJ ARC A! OF SvLC1AL

6F.AVTT.
0160	 /•RIMI TIVC ARf A! • INC LU DLS EXTCHSf VE NATURAL UNDEVELOP E.D AR[AS AVAILABLE ► OR PU OL IC GbSERVATIO N , LTC.
0100	 GOLI COUNT C.f
O t70	 N, A.
0100	 N. A.
0100	 N, C, C.
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MAT[R OAf[D R[CREAfIONI
f700

.
VNDIFFEREN TI AT[D	 ^

f210 /WIM CLU bf
f770 MARIh ^!	 •
f 710 DATNING BE ACNEf
f7^0 fIfM ING PIERS
f160• e7D0 N, •.

ff00 CO NDIN EO LANO • HATER DATED RE CRC ATION'
1400 CiM ET ARIES

I♦ feoc-eeoo N, A,

OWN ER SNIP

---0 OMNE RSHIP NOT REPORTED
--1 PRIVATELY OWNED
--7 pU Afl • PU BLIC
+f MUNI CtP AI
—^ COUNTY
—6 STATE
•--! FEDERAL
••-7 N,	 A,
—f N, A,

^ I -.-t N.	 E. C.

•
1 UNUf CU SPICE

f100 WATER AREA
• INCLUDES SWAMP, MARSH	 '

f 100 NAR OIH AL LAND IPOTEN TIALLY USA BLEI
• INCLV OES WOOD! ^NNU MEADOWLANDS

AffOU pER EIICT LAND
• IN CIU DEf ABANDONED E7cC AVATION S, ETC.

ftGO UNOCC VPIED BUT U^ABIE OPEN LANGt
f_ DI>00 UNVSEO LAND WITH VACANT BUILDING UNpFFEREI^TIATEO

•610 WITH UNUSED RESIDENCE
DE70 WI in !JNVSED COMMERCIAL FACILITY

'f• e410 WITH UNUSED STORAGE FACTU T ♦I
•"^G WITH UhUS[D INDUSTRIAL FACILITY

^ f60p wITN UN USE[	 COMMUNITY SERVICE FACI:.ITV
oFec fYITH UNU+E4 TfiANSPO RT ATION FACILITY
DFlO WITH UNU SEO UTILITY FACIA TV

I DFeO H, A.
1 D6D0 IYITN VACANT BUILDING N, E. C.

DODO N, A,
1
1

f700 N, A,

Df 00 FI.	 A,

I DD00 UNUSED f)VT USABLE, N. E. C.

-^ /



er------- -- -
I

i
•11

r

- .	
. 1 --

^	 ,

APPENDIX TAELE I
^_	 .

LAND USE COMPOSITION OF I'vCORPORATED PLACES
..^

NEw CASTLE COUNTY, DELAWARE, 1954

'

7

Lar.d Use Eelleronte	 Delaware Cif Elsmere Middletown Newark

---------------------Fercent of Urban 'anc'---------------_____

Residential 73.1	 21.4 57.5 52.0 31.0

^	 Ca^are rc i a l 4.4	 .8 2.6 10.1 2.9

Wholesale, Storage b Contracting	 -	 .1 5.2 2.3 .1

^	 Manufacturing -	 58.5 .6 .9 13.0

I	 Corsnunity Services 1.1	 2.0 3.9 11.7 28.3

w
"'	 ^	 Transportation 21.4	 16.7 ??.5 21.8 18.3

Utilities -	 .1 1.4 .5 .4

Recreation b Open Uses'	 -	 .3 1.4 .6 6.0

Urban Land* 'Ou.C%	 100.0 IOC.O^ iOC.O^' 100.0Y

------------------•-------ACr's---------------------------------

Urban Land .;,:.	 509 454 263 2,529

t^onurban Land 1	 453 160 131 1,237

Total	 Land Area 104	 962 614 394 3,766

*Columns may not total	 to 100.0	 due to rounding.
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1110 DETACHED SINGLE FAMILY IINITS

DESCRIPTION:	 Single residential buildings. Included are vacant and seasonal

dwellings and farm homes

PHOTO IN1'EKNkF.TATIUIS:	 Single dwellings on separate land parcels.

^' i	C11AItACTEkISTI(:S:	 Individual walkways or driveways and usually a single chimney.

1120 SEMI-DETACHEU UNITS - SINGLE FAMILY

•	 DESCRIPTION:	 Duplexes or twin homes, structures designed for 2 family

occupancies.

PHOTO INTERPRETATIONS: 	 2 family residential buildings.

(:IIARACTERISTICS:	 Twin homes side by side with individual front doors and

pathways and/or driveways: Duplexes, 2 story homes. Shadow

is indication for height of building.

1130 ATTACHED UNITS (ROM'HOMF.S) - SINGLE FAMILY

_1ESCitIPT10N:	 Residential buildings attached in a continuous stretch. Each

unit. houses a single family and has a direct access from the

outside.

PHOTO INTERPRETATIONS:	 A string of 3 or more attached homes.

CHAKACTERISTICS:	 Individual pathway and a vi.tiible line of attachment protruding

on the roof, where backyards exist divisions are also visible.

1140 APAkT t1ENTS - MULTI-FAMILY

DESCRIPTION:	 Large building; with multi^^le separate living units no[ owner

occupied or medium sized buildings (Carden Apartments) in a

layout.	 ^

PHOTO INTERPRETATIONS:

CH AFL^CTERISTICS:	 Adjacont auto parking for large buildin b walkway directly in

front of living unit in the Carden Apartment type.

1200 GROUP QUARTERS

DESCRIPTION:	 Group quarters anclude rooming and boarding houses membership

\	 lodgings, residence halls and dormitories retirement homes and

or-'^anages, and religous quarters.

PIIOTO INTERPkE:TATIONS: 	 These buildings are • usually distin,,uishable from ap,,rtmE•nts by
the landscape, architecture • , and the related t,uildinys near-by.

r^^a n n.rTFR T CT1CS:	
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(	 1400 MOBILE HOMES

)ESCRIPTION:	 Mobile homes in trailer parks or courts (excluding lots devoted
co sales only)

P1IU'f0 INTE:RPRE:TATIONS: 	 Mobile homes are distinguishable from sales and rentals by the
spaci	 for direct access and the parked cars in front of the
mobile homes. Also there is the absence of a small building
(office) which is on a sales lot.

CHAkAC'fERISTS:
	

Spacing of mobile homes, parked cars and absence of dealer office. 	 '

1500 TRANSIENT LODGING

D1:SCRIPTION:	 Hotels and Motels occupied by permanent guests. It also
includes such establishments as the YMCA, YWCA and YMItA.

l'i10'l'0 INTERPRETATIONS:	 Building or buildings with numerous lodgings.

CfIARACTERISTS:	 Large swimming pool, parking lot and e'irect access to a major
thoroughfare are ^^:dicatic^ns of transient lodgings. Also the
shape of the buildings i^ a factor. Motels usually have a
small office builditg at the entrance.

2100 FOOD AND KINDERED PRODUCTS - MANUFACTURING

a

llF.SCNit'TION: Plants where products are made (as opposed to storage sale and
distributing activities)	 included	 in these categories are:

Meat Products - Manufacturing 	 (Packing)
Dairy Products - Manufacturing
Canneries

• Crain hiill Products - Manufacturing
Bakery Products - Manufacturing
Sugar - Manufacturing
Confectionery Andrelated Products - Manufacturing
Beverai;e - Manufacturing
Other food preparations and kindred products

1'IlOTO INTERPRETATIONS: Almost all of these categories present a problem. 	 Howevur^
some can be identified by certain characteristics.

CHARACTERISTICS: Canneries are usually located near bodies of water and conveyor
belts that lead into the cannery are good indications. 	 Also in
the grain mill products	 the	 identification piece could be	 the	 t:.11

'	 round building (Silo) or grain elevators.

2200 TEXTILE MILL PRODUCTS - MANUFACTURING

UES(:RIPTION: The manufacturing of cloti^ end cloth products. 	 also includes
fire cord fabric, artificial bather, and dyeing and finishing
of	 textiles.

CiiAl(ACTERISTICS:	 M.,nufacture usually has a few buildings which are round in shay.

and smokestacks. Also water basins or storage.

23011 .'."f'A?tEL PRODUCTS

DI:SCRIE''CION: 	 The manufacturing of clothing. Included are handbags, luggal;e^

'	 and footwear ( except rubber).	 S-3
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2400 LUMB:•:R AND WOOD PRODUCTS

FSCRINTION: The production and processing of lumber end wood materials
including loosing camps,	 saw mills and planing mills, wooden
containers,	 and lumber yards.

1'ir0'1'0	 1N7't:ki'ItF.1'AT10N5: Lumber stacked up in open storage or under long rectangular
overhead roof for wc^ath pr protection.

^ 2500 FURNITURE. AND FIXTURES

^►,•	 I	 !)ESCkII''fION: Manufacturing of household, office and public bulilJing acrd
related furnicur^ and such fixtures as shelvings and partitions.

2600 PAPER AND ALLIED PkODUCTS

D1:SCRIf'TI()N: Manufacturing of pulp and paper anti cardboards, 	 bags, boxes and
_. envelopes, and sanitary paper products.

P1IOT0 1N'i'ERPRETATIONS: Disch;,rge of	 light colored	 industrial waste,	 a settling basin and
high su^okestacks and usually located near water bodies.

2700 PRINTINGi PUGLIS,iING, AND AI.I.IED PRODUCTS

DESCRIPTION: Newspaper, periodicals,. books and business forms manufacturing;,
and printing.

2800 CHEMICALS AA'D AI.iIL•'D PRODIICPS

•IiSC^tiPTION: ]ndustrial chemicals,	 plastics,	 paint,	 soap and detergents,
cosmetics,	 argicultural chemicals,	 printing ink,	 and other
related chemical manufacturing.

Pli(Ji'O INTERF1tETATiOI:S: Chemical plants contain storage	 tanks,	 power plant,	 and proce::s-
ing and fabrication buildings

CHAi:6CTERISTICS: Ch^•mical	 plants usually have a settling basin,	 and storage
tanks which are conical or round in shape.

2900 PETROL::UM Ri:FINING ANU RF,I.ATED INDUSTRIES

DESCRIPTION:

	

	 Petroleum refininb, and paving and roofing material production
(excluding tank fauns for the sole purpose of storage ar,d not
connected to a refinery).

PIIOTO INTERPRETATIONS:	 These industries are typified by many closed or tall tanks,
gas holders, pipelines, and much large, outdoor processing equip:acri

CHAkACTERISTICS:

	

	 Large round tanks near a number of srr•all buildings, smokestacks
and furnace buildings.

3100 RUB:IER AND P:.ASTIC PRODUCTS

UI:SCkI['fION:

	

	 Manufacturing; of tires, innertubes, rubber footwear, reclaiming;
rubber and plastic products.

PIi01'U INTERPRI•TA'I'iONS:

	

	 Again this type af-ai3nufHCturine is typified by many closed ar
tall tanks, gasholders, pipeline, and much large, outdoor proees>.-
ing; equipment, also air vents on roofs, and proximity to railro:rd:c.	 ^
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` 31UU RUBBER AND PLASTIC PRQDIiCTS (Continued)

^
,IIARA::TERISTICS: Storage tanks, processing building, power plant and coal piles,

^ settling basin and multi-fabrication buildings, 	 and air vents
on the roofs arc indications of rubber and plastic products.

3200 STOI`!F., CLAY AND CLASS PRODUCTS

U[?St.1:1P'fIOY: Manufacturing of glass, convent, brick, porcelain, pottery and
vitrr_ous pcoducts, concrete, gypsum, 	 cut stone,	 and asbestos.

I'Il0'f4	 IN"t'1 •.RYRh'TA'f1.ONS: This type of manufacturing is composed of large chimneys or mati^
stacks,	 large quanities of	 fuel,	 and the presence of kilns. 	 Al:

' conveyor (Blower) belts are included.

CIIAItACTERIS'fICS: Railroad tracks for delivery of raw materials are usually vi:;ibl
along with waste materials site and the presence of kilns and

j smokestacks, conveyor belts and finished product may also be
• visible.

3300 PRIt•tARY META1. INDUSTRIES

[)L• SCRIL'TION: '[n^_ manufacturing facilities engaged in the production of 	 iron
and steel and non-ferrous metals including activities such a^
blast furnaces,	 iron and steel foundries,	 steel pipe and tube;
primary smeltinb and refining of non-ferrous metals (copper, 	 lead
& zinc), secondary smeltinb and refining of non-ferrous metals

^ . and alloys and rolling,	 drawing and extruding of non-ferrous ^^^^L'..

P^IU"fU INTERPRETATIONS: Steel plants are typified by heavy steel - frame, one story buildit:
storage yards with heavy lifting equipment, and rail lines
entering buildings.

CHAkACfERIS'CICS: Lots of smokestacks,	 long and large one-story buildings and
frequently the raw material or the finished product can be seen
in open storage.	 Also a large number of railroad Cracks
leading to and fro the plants are an indication alon i; with the•
other factors.

3400 FABRICATcD METAL PRODUCTS

UESCRII'C10N:	 Fabrication products are the result or output of proc.:s^.in^,
plants assembled products. These range from machinery (Iudur.t-
rial and office), household appliances, transportation equlla^.uGt
and parts to metal cans, cutlery, bolts, nuts, screws, rivets,
metal stamping, and other fabricated metal products.

r
P1i0T'0 INTERPRC.TATIUNS:	 These plants are most difficult to identify because most of tht•s^^

activities are hiddan from view. There is however sonic outdoor
equipment in evidence.

CIIAIiACTERIS'fICS:	 Sometimes cranes, bulk materials and again railroads le^din;; co
the plant are visible.

3500 PROFF.SSIOA'AL. SCIENTIFIC AMI1 CO!^TkOL INSTRI>F1F.KTS

UF.SCRL[' 'I'ION:	 The production and assembly of instruments and equip:n.nt for :•u^ir
purposes as engineerinb, mechanical measuring, optical and
surEical equipment, photographic and time pic.es.

S-5	 ^
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3500 t'kOFESSIOKAi, S!'IE:f1TIFIC A\D COt7TR0I. IN5TRUMENTS (Continued)

1 Nll^iTO INTF.kPkdTATIONS:	 These plants are not identifiable by P.I. because most of the^c:
activities are hidden from view.

^	 3700 MISCF.LI_ANI:OUS MANUFACTURING

UPSt.ltll'C10N:

	

	 1'hc manufacturing of such hems as jewelry,musical instruments,
toys, office and artist materials, tobacco production, motion

Jpictuze production and other miscellaneous manufacturing.

• 1'HO't'0 INTEkPRE't'ATIUtJS: Abain these manufacturing plants ere difficult to identify
because of hidden clues. However, such plants as tobacco
production and motion picture production have some visible
identification factors.

CHAk.ACTERISTICS:	 Tobacco production can be identified by a main plant snd severs;
•	 small warehouses where tobacco is left to dry. The motion

picture productions have sets which would give the clue for
their identification.

4101 PASSF.NCER RAII. TKANSPORI'ATION

D^iSCRIPTION:	 Railroad and mass transit terminals including p=.ssenger stations.

PIiO't'0 INTERL'RETATIU`JS: 	 2 sets of railroads with stations along the lines.

CIIAI?ACTERISTICS:	 6Jire supports along the electrified lines also the level gradini;
and the smooth curves of the beds, and station platforms.

4102 FREIGIIT RAIL TRANSFOR'fATfON

Ui:SCItIP'l'lUN:	 Railroad termin.^is for freight, railroad equipment and
maintenance including rapid rail transit and street railway
equipment maintenance.

P^;O'I'0 IN'f1:Rl'kETATIONS:	 A mechanical pT ^^nt with several sets of rails which spur from :,
jingle or double set of tracks.

:.IiAIcACTEKiSTICS: 	 Usually there is a railroad wrntable and locotives on the
tracks end a building for repairs and maintenance or for freight:
(absence of turntable).

4103 RAiT. AND R0.PID TRANSIT kT.GHT-OF-WAY

DESCRIPTION:	 Along with the right-of-way of rapid rail transit, street
railway, and railroad is included the railroad switching and
marshaling yards.

P110'1'0 IN'I'F.RPkE:TATIONS: 	 Level grading and smooth curves of th<c beds and several railroac;::
close together.

('.IIARACTf3 kTSTICS:	 Rails are most of the time noticable on the rii;ht-of-way
and rail yards are a cluster of tails side b)• side.

S-6
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^^ 4201 BUS TRANSPOkTATlON
Y

UE5Ck1P'fION: In this category there arc bus terminals (intercity and local)
• bus garaging and equipment maintenance, and taxecab garages.

PI10'l'0 INTEkPRF;'fATION: These terminals are usually Located near rail transit and railroad
terminals.

CtiARA('TF.kIS'PICS: Presence of lots of buses lined up at a depot is a good 	 indication.

4202 MOTOR VEHICLE k'REIGHT TRANSPORTATION

DESCRIPTION: Motor freight terminals and motor freight garaging and
^^ equipnent maintenance.

^^- PI101'0	 IN'1'EItPRETAI'I01`l: Pre^encc of a large building surrounded by trucks.

CHAkAC;TEit1S1'ICS: Most of the time there are trailers for the motor trucks
for an indication.

.a
4301 AIk PASSENGER Tf:R^tlivALS

UESCItIPTION: Airports and flying fields and terminals 	 including heliports.

PHO"fU IN1'ERPRE'fA'l'ION: Landing scrips and runways are the main sites of airports

i
and flying fields.

;:	
l CIiAh.4{;TERISTICS: Passenger terminal buildings are serviced by conveniently

accessible roadways.	 Along with this there are several low„^
structures and airtowers.

44 MAkINE TERMINALS

DES%k1PTI0N: Tliis inclines both passenger and fright and it also includes
con^nercial fishing and ferry terminals.

Pri0'f0 INTERP[tETATION: Marine terminals are Lsually located on larger bodies of water
or lakes of a good size.

CHARACTERISTICS: Pier along the coastline and sights of vessels or boat on the
water is an indication.

45 HIGHWAY AND STkEET LAN L'

DESCRIPTION:	 Freeways and expressways (Divided highways) classified to right-
of-way width. For all other streets and roads classification
limited to travel surface (cartway).

PHOTO IN'i'IikP1tF.TA'f10N: Wide extended strip of improved laud (black or white on photo)
used for movement of vehicles.

CHAEtACTERIS7'ICS:	 k'ar fceeways and expressway l;,nes are• noticeable and possible
presence of vehicles. Also interch„nges ark a clear indication.

S-7

	

	 All other roads arc idcnti.ficd by their corridor sh;,pe and at
Limos curves or road bends also indicate their identification.
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46 AUTOMOBILE PARKING

DESCkII'TION:	 Automobile parking includes non-residential off-street
parking that is 5,000 square feet or greater (or approximately
17 parking spaces). This code includes parking on open lots,
parking within parking structures, and the parking area at
shopping centers. Parking areas of less than 5,000 square feet
are not identified as a separate activity.

I't10T0 1NTERPRETATIONS:Areas with cars (more than 17 cars) excluding off-street areas,
vacant lots are also included if cars are parked on it.

CHARACTERISTICS:	 l',ars parked in a parking pattern side by side. Some have pair.[ed
parking spaces. A small building with lots of cars on the lot
indicates a used car lot.

47 COMMUNICATIONS

DESCRIPTION:	 Telegraph, Radio and Television stations, and relay towers
.f

PIi0T0 INTERPRETATIONS:Relays and transmission facilities are readily identified by
the towers.

CHARACTERISTICS:	 Very tall Cowers which have a large base and extend upward to
form an apex.

481 ELECTRIC UTILITIES

,-^-	 DESCRIPTION:	 Electric generating giants and substations.

PHOTO INTERPRETATIONS:Electric plants and substations usually surrounded by wire
fence and transformers are readily seen.

«.-

CHAhACTERISTICS:	 Round spiral cylinders and a small structure indicate chat it
is an electric plant or substation.

4s2 GAS UTILITIES

DESCRIPTION:	 Gas production plants and natural or manufactured gas storage
and distribution points.

PHOTO INTERPkETATIONS:Compressed gas cylinders are usually stacked up around the station.
Also proximity to water.

CHARACTERISTICS:	 Cas storage can be detected by the depressier. at the top of the
tanks and by long cylindrical tanks.

S-8
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483 WaTEk SUPPLY

a

UL•'SCRlt'TION:	 Water s'oragc•, water treatment plants (Filtration plants)
and water pressure control stations. Also irrigation distri-
bution channels are included in this code.

PI ► OTU IN'l'ERl'liE'1'ATIONS: tJater Cank and towers indicate water supply and treatment
plants are usually located near bodies of water (E. G. River). 	 ,

+' '	 c:liAkACTL••It1STICS:	 Round tanks on top of towers or cylindrical tanks on the ground.
Also ditches with water running over an extended area and usually
on agricultural land (Furrows) are irrigation distribution	 ^
channels.	 t

^ r -^
	

484 SEWAGE DISPOSAL
	

f

DISCRIPTIUN:

	

	 Sewage treatment plants, sewage sludge drying beds and pressure
control stations.

1'Ii0'f0 INTEkPRE't'ATIONS: Usually located at a good distance fron residential sectors
and evidence of discharge of effluent into a stream or
river.

CIIAkAC'CERIS'fICS:

	

	 Sludge digesters (round shape), drying beds and a trickling
filter tank. Also presence of sedimentation tanks and chloriur^
contact. tank with baffles.

^,

fJ'^	 485 SOLID WASTE DISPOSAL

^^,,!! DESCRIPTION: Refuse incinirators and disposals, central garbage grinding
stations, coe.positing plants a^.d sanitary land fill are all
included under this code.

PNO'CO 1NTERPRE'I'P.TIONS: Refuse incinirators have a tall smoke stack standing next
to a small building and l^;nd fills have mounds of earth.

CilAkAl.TEk1STICS; Land texture surrounding incinirators is usually scoured also
the presence of a dumptruck assess rarnp which is higher than
the surroundinb terrain. Land fills have undisturbed mounds
of earth present.

49 OTHER Ti:ANSPORTATION, COD^tUNICATION AND UTILITY

DESCRIPTION:	 Freight forwarding services, transportation ticket offices
(only when they are a separate and distinct activity not
located within one of the transportation terminals), packing
and crating services, and travel arranging services.

YIIU'PO IN'CEkPRETnTIONS: There is little or no outdoor equipment in evidence to identify
these activities.

— —
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51 k4lOLESALE TRADE	 ^_

UF:SCRIPTION:	 Automotive equipment, drugs, chemicals and allied products, 	 ,{,	 (,l!
dry goods and apparel, groceries and related products, farm
products, electrical goods, hardware, plumbing and treating
equipment and supplies, machine equipment and supplies,
petroleum bulk stations lumber a:^d construction materials
are all under this code.

FIfOTO INT[•:kPRF,TATIONS: Some wholesale trade can be identified by their structures or
by open storage.

CHARACTF.kISTICS:	 Petroleum tanks arc large and round and at times the oil company',
name is printed on top of them. Also proximity to railroad.
Also stock piles of lumber and construction materials in open
storage. Also junk yards. Other wholesale trade is difficult Cu
detect because they are hidden from view by well-constructed
buildings.

52 RETAIL TRAUE - BUILDING MATERIALS, t{AkDWARE, FARM EQUIPMENT

UESCRIk'TION:	 These materials and equipments include heating and plumbinb,
paint, glass and wallpaper - retail, electrical supplies-
retail, and lwnber yards.

l'Ii0T0 INTERPkETATIONS: Lumber yards and farm equipment may be identified by open
storage and the rest are hard to identify because they are
hidden from view.

c:kiAR.AC1'F.RISTICS:	 Piles of lumber stacked up or farm machinery and equipment
in an enclosure. Also, easy access to a major road.

53 RETAIL TRADE - CENERAI, MERCHANDISE

llI^:SCKIPI'ION:	 Department and variety stores.

PIi0T0 IN'PEkPRETATIONS: Difficult to identify because activity is well hidden from
view by the structures.

54 RETAIL TR A DE - FOOD

DESCRIPTION:	 Groceries, meats, candy, dairy products, and bakeries are
• in this category.

PHOTO INTERPRETATIONS: Classification is difficult because it is h i dden from view.

55 kE'CA11 'fH.AJ)E - AUTOMOTIVE, AIRCFAFI , AND MAh1NE (RAFT

DESCRlI'T10ti:	 Retail trade of motor vehicles and accessories, gasoline
service stations, marine Craft and accessories, aircraft and
accessories, and mobile homes.

S-10
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,^	 55 kETAIt. TR.4DF. - At1T0MOTIVF, AIRCRAFT, AND .NANINE CRAFT (Continued)

^Y	 PHOTO INTEkPKETA'I'fONS: Lots filled with motor vehicles, marine craft, aircraft

and mobile homes and gasoline stations which are almost alway

aL a street corner.

(:iIARACTERISTICS:	 Lots filled with motor vehicles, marinecraft, aircraft and
'	 mobile homes usually have a small low building (showroom)

on the lot. Also [he spacing is unlike that of a parking lot
t	 or trailer park. Gasoline pumps are usually noticable for

gasoline stations.

1

56 RETAIL TRADE - APPAREL AND ACCESSORIES

DESCRIPTION:	 Clothing stores, shoes, custom tailoring, furriers and fur 	 c
apparel are in this category.

Pi10T0 INTERPRETATIONS; Difficult to identify because trade or materials are hidden
from view.

57 RETAIL TRADE - F'^RNITGRF., HOME FURNISHINGS

DESCRIPTION:	 Items in this category are: Furniture, household appliances,
home furnishings, radios, televisions and music supplies.

PH01'0 INTERPRETATIONS: Items of this retail trade are difficult to identify because
they arc hidden from view.

1^^^
58 EATING ADD DRII:KING

UESCRIPTION:	 Places of drinking and eating including restraurants, diners
bars, taverns and clubs.

I'110'PO INTERPRETATIONS: Usually located on the town strip or near recreational activiti^^^.

CHARACTERISTICS:	 Drive-in restraurants and diners are usually located at street
corners with a good size parking lot in front or beside it.
Sometimes shape and size of building its an indication.

59 OTHER RETAlI. TRADE

DESCRIPTIUN:	 Tiiis includes such trades as drug and proprietary, florists,
liquor, antiques, books an. stationery, sporting goods and
bicycles, farm and garden ^.upplies, jewelry, fuel, fuel oil
and ice and bottled gas.

PHOTO INTERPRETATIONS: Alc;oat all these trades are di::icult to detect bc^ause they
are hidden from view.

^l	 5-11
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61 F'INAN(:E, INSURANCE, RF.nI. ESTATE SERVICES

UESCRIP'^ION:	 Banking services, security and cortmodity brokerages, insurance 	 ^^
brokerages, and real estate and related services.

PHUTO INTF.RPRETATiONS: Services are difficult to identify because they are hidden
from view by well enclosed structures.

i

6201 PERSONAL SERVICES (EXCEPT CEMETERIES)

DESCRTITION:	 Beauty and barber services,laundry and dry cleaning services,
photographic services, apparel repairs, and funeral homes.

6242 CEMF.'fERIES

UESCRII'TION:	 Includes memorial grounds, grave yards, and crematorial:,.

PIi0T0 INTERPRETATIONS: Open lot with gravestones, or circular or grid shaped con-
figuration of walkways are an indication.

6301 BUSINESS SERVICES

UE:SCRIf'TION:	 Advertising, consumer and collect on services, duplicating,
mailing and steno services, dwelling and other building services,
news syndicate services and employment services are amoung this
category.

637 WAREHOUSING AND STORAGE

DESCRIPTION:	 Yncludes open storage, stockyards, and foodlockers.

PHOTO INTERPRETATIONS: Long rectangular buildings usually low (one storey) and
sometimes aluminum covered.

a

641 AUTOh10BILE REPAIR AND SERVICES

DESCRIPTION:	 Automobile repair and wash services (not including gasoline
service stations)

P110T0 INTERPRETATIONS: Presence of junked cars at rear and repaired cars neatly
parked.

649 OTIIER REPAIR SERVICES

DESCRIPTION:	 Electrical, raido and T.V., W;+tch, Jewelry, l)pholster}' and
furniture, any armature reginding services.
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65] 3 HF.A1 TH SERVICES

DESCRIP'ION:	 Hospitals and health centers, and it also includes old age
homFS, convalescent homes, medical and dental 13Doratories.

I'Il0'f0 1NTLItI^kl:1'ATIONS: Ilospltals arc usually cross shaped buildings and have an
easy access to the main road. Convalescent or old aKe
homes usually have an impressive or sophisticated landscape

feature.

CIIARAI'ERISTICS:	 Mo:,t hospitals have a half circle road in front of the main

door. They are mostly cross shaped or H shaped buildings.

6501 PROFESSIONAL SERVICES

Ui;SCRIPTION:	 Engineering and architectural services, legal services,
medical services, accounting services and urban planning
services.

66 CONTKA^.T CONSTRUCTION

DESCRIPTIOI;:	 Building construction, general contra:tor services, plumbing,
painting, masonry, carpentry, roofing, concrete services,
and water well drilling services.

YtiO'f0 I1JT1•:RYRETATIONS: Some have an indication b} the raw materials and equipment in
open storage.

67 GOVERNMENTAL SERVICES

llF.SCRII'TiON: 	 Court houses, police and fire stations, military installations,
postal services, prisons, and othez correctional institutions.

I'110'f0 INTI •:RPRETAI'IONS: Court houses usually have pillars or have a distinct shape and
correctional institutes have look out towers, and military
installations have a barracks area. A firing area and probably
a landing strip and docks for naval base.

CIiA[tA'fF.RISTICS:	 Court houses arc usually round or square in shape and correctional
institutions are wheel shaped without the rim and have round
and high look-out tower or more, and military installations
usually have administration building, anuno stora^,e area
(storage cells covered with earth), tanks, control tower, and n
runway as indications to identify.

6811 PRIMARY, NURSERY EDUCATION

UESCRIPTION:	 Cranunar schools and nursery schools including kinderFarden school:

I'tl^'f0 LN'C[:RPRETAI'IONS: These schools usually have a distinct shape and play area.

CIIAkACTEk1STICS:	 Unique architecture .,nd there is usually a baseball diauwnd.

5-13

^^

m



..,^^	 .,

.	 ^{

6813 SECONDARY EDUCATION

DESCRIPTION:	 Grades 7 through 12 popularly known as Junior and senior
high school.

F'FFO'PU INTERPRETATIONS: Usually larger than elementary schools, also the play area
is larger

CIIAkACTGRISTICS:	 Football field or a track field.

`'	 6&2 UNIVERSITY, COLLEGE EDUCATION

UESCRIPI'ION:	 Universities and colleges also included are junior colleges,
professional schools.

PIi0T0 INTERPRETATIONS: Usually made up of a number of buildings with a track field
and or baseball diamond.

CHARACTERISTICS:	 A campus area, architecture of buildings and walkways leadin3
to buildings and parking area.

683 VOCATIO`AL, SPECIAL, O'PHER EDUCATION

DESCRIPTION	 Vocational or trade schools, business and stenographic schools
barber and beauty schools, art and music schools, dancing
schools, and correspondence schools all fit in t^is classification.

Pli0T0 11:TERPRE'PATIONS: ^ Religious centers can be identified by the shape of the buildir.6.

CIIAI:ACTEkISTICS: Cross-shaped building most of the time and sometimes long
rectangular building. Also a steeple or spiral, or a bell
tower. Some modern buildings are round in shape.

71 CULTURAL ACTIVITIES AND NATURE EXIBITIONS

DESCRIPTIONS:	 Libraries, museu^r^s, art galleries, planetcria, aquariums,
botanical gardens,and arboretums, zoos, and historic ronuments
and sites are in this classification.

k'ii0T0 INTERF'RGTA'iIONS: Some of these are identifiable by their out in view parts.

CHARACTERISTICS:	 Botanical gardens and arboretums by the presence of trees
rind plants laid out in an orderly pattern, and greenhouses.
Historic monuments are usually visible on a right-of-way.
Library usually has hallway shape with a large zectangular or
square Shape on the roof end a parking lot. Museums have an
outstanding entranceway.

72 PUBLIC ASSEMBLY

DESCRIPTION:
	 Ampl^itt^eatlires, motion picture theatres, drive•'n movies,

titadiwns (individual sports), arenas and field hoaxes, race
tracks, auditoriums acid exhibition halls.
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72 PUBLIC ASSEMBLY (Continued)

1'I1UT0 INTERPRETATIONS: Most are pretty obvious by their shape and the extensive
external parking facilities. Exhibition halls are similar
to warehouses except that they are a single building and
located near a recreational area near school and have easy
access to arterials.

CHARACTERISTICS:	 Round or oval shapes with grandstands and an open space
inside and a toteboard. Theatres have an arcade in front.

73 AMUSEMENTS

DESCRIPTION:	 Fairgrounds and amusement parks, penny arcades, miniature
golf, golf, driving ranges, and go-kart tracks are all
amusement classifications.

PIi01'0 INTERPRETATIONS: Ferris wheels or roller coaster tracks identify amusement
parks, miniature golf areas are narrow and long (rectangular
shape) and usually along a major roadway. Driving ranges
can be identified by an overhead roof board and a loner open

field. Co-kart tracks are small in size and may appear odd
in shape.

74 RECREATIONAL ACTIVITIES

^^ ^ i

r-

:.

t

DESCRIPTION:	 Sports Activities Included:
Colf Courses (with or without country club)
Tennis courts
Skating and roller zinks
Riding Stahles
Bowling Alleys
Skiing and Tobogganing slopes or trails

Playgrounds and Athletic areas include:
Tot lots and playgrounds
Playfields or Athletic fields

General recreation centers include:
(These are not limited to a gym)

Gymnasiums and athletic clubs
swimming areas
Marinas - Patching clubs - Boat rentals and Boat access sites.
Camping and picnicing areas (not part of a larger activity)

Pti0T0 INTERPRETATIONS: Most of these sites ere easily identified by certain character-
istics of the play area.

CtIA1ACTERISTICS:	 Colf courses are identified by the greens, sandtraps and the
club house. Usually contains one or ;core lakes. Tennis courts
are identified by the 4 square configLZation on the ground.
Skating and roller rinks a most of the time indoor and the T
or I shaped building is an indication. Playgrounds are
distinguished by their size and athletic fields on them.
Marinas are identified by small piers and a Patch Club, also
small boats are an indication. Camping and picnicinh arras
are• usually in 3mogg a forest area. Also tables, benches,
tents can be detected.
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' 75 RESORTS AND GROUP CAMPS

DESCRIPTION: General resorts (rooms for 20 or more persons and have pro-
visions	 for at	 least	 2	 types of	 recreational	 activities
excluding lawn games, children's playgrounds and swimming
pools) Dude Ranches,	 Ski	 Resorts,	 Hunting and	 Fishing Clubs,
and group or organi2ed camps (Girl	 Scout and boy Scout)

76 PARKS

DESCRIPTION: Parks - General Recreation,	 Individual recreation activities
ocurring within a park are not separately coded.

Leisure and Ornamental	 - Largely for scenic or leisure purposes.
They may contain beaches, children's
play facilities,	 and monuments or
statues.

E'tI0T0 INTERPRETATIONS: Large parks with recreational	 activities,	 and	 state parks.

CtiAEtACTERISTICS: Visible park activities by	 layout,	 baseball	 diamonds,	 football
fields,	 picnic	 areas,	 swimming areas	 and hiking trails.

81 AGRICULTURE

DESCRIPTION:	 Farmland in ^urrent use including,orchards, dairy fauns,
ranches, pasture land, nurseries, apiaries, poultry farms,
and horse raising farms.

PNCrtO INTERPRETATIONS: Tilled land, and products of farm lands.

CHARACTERISTICS:	 Furrows and land texture are proofs of current use of farmland.
Also corrals, and chicken coops are an indication of the type
of farms.

82 AGRICULTURAL RELATED ACTIVITIES

DESCRIPTION:	 Preliminary agricultural processing and animal husbandry
services- Vet Services, Animal Hospital, Poultry Hatcheries.

PHOTO INTERPRETATIONS: Usually hard to detect because activities are mostly hidden from
view.

83 FORESTRY ACTIVITIES

DESCRIPTION	 Commercial Forestry Production-Forested areas not on farms,
ranches, or parks set aside for industrial wood (pulp and
paper, veneer, gum extraction, and bark) Forest Nurseries.

E'HOTO INTERPRETATIONS: Forest areas aside from parks, fauns, ranches and undeveloped
areas.
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84 FISHING ACTIVITIES

DESCRIPTION: Finish and shellfish hatcheries, other fisheries and marine
products.

1

PHOTO INTERPRETATIONS: Marine Tern^inals.

CaARACTERISTICS: Fi;•hing vessels and possibility of canneries near-by.

r

8_ MININC: ACTIVITIES

DESCRIPTION: dining meta]	 ores,	 coal,	 crude	 petzoleu.:.,	 nate:rsl	 ^^^,	 end
mining and ^^uarrying of non-metallic minerals. 	 Also mining
services.

PHOTO INTERPRETATIONS: Presence of scarred land and mining equipment.

CIIAkACTEkISTICS; Open pit mining and strip mining have power shovels, 	 dredges,
and drilling rigs.

91 UNUSED, UNDEVELOPED LAND

UESCkIPTION: This	 identifies those parcels of	 land	 that appear to be
undeveloped or if previously developed are presently vacant
or not	 in use.	 Vacant buildings	 arc not	 included.

^, PHOTO INTERPRETATIONS: Empty	 lc+nd area.

^.'`
•^+ 92 FOREST AREAS

s DESCRIPTION: Forest (non-commercial) reserve. 	 That	 is forested areas having
a tree crown density of 10 per cent or more.	 Areas of lower

^. :ree stocking,	 including windbreaks and timbered strips 	 less
^ that	 100 feet wide may be classified as 	 idle or unused	 land.
f

PHOTO INTERPRETATIONS: Forested	 land - Wilderness area

931 RIVERS, STREAMS AND CREEKS

DESCRIPTION: All running water bodies

PHOTO INTERPRETATIONS: Bodies of water running in a channel	 in a meandering form.
4

•	 CHAkACTERISTICS: Light-toned or dark-toned areas which are usually narrow and
meanderinb in form.

932 OTHER WATER BOIL?ES

DESCk1PTI0N: Lakes,	 bays and	 lagoons,	 oceans and	 seas are all	 part of this
code.

i PHOTO	 INT[":kl'kh•TA"CIUNS: Bodies of	 standiltg_weter except	 impounding basins.
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95 UNDER CONSTRUCTION

DESCRIPTION:	 Residential - If construction has not reached the point where
all exterior windows and doors are ::.stalled and
the usable floors are in place.

Non-Residential - Only if there is no means of identifying the
activity or activities Chat wil: occupy the
structure when it is completed.

Non-Structural - Highways, Bridges, and other N.E.C.

Pti0T0 INTERPRETATIONS: Foundations and half way up erections.

CHARACTERISTICS:	 Concrete foundations in structures and unsurfaeed highway 	 ^
(bridges and overpasses usually completed prior to road
surfacing). For bridges or overpasses support foundations
(usually T shaped) are visible.

96 WETLANDS

DESCRIPTION:	 Swamps and marshes are under this code.

PI10T0 INTERPRETATIONS: Any land area with visible signs of water or wet appearance.

A^,v	 y l^ AC^n,^^n;^n (?^^GS.
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'	 Wl?RLD CROP SURVEY

Agricu]ture - Environmental and Consumer Protection

i
appropriations for 1973, Subcommittee Hearings of

,^,^	 the Canunittee on Appropriations, House of Representatives

92 Congress, 2nd Session.

Weekly Weather and Crop Bulletin, NOAA and SRS,

Vol. 60. No. 10, March 5, 1973, Washington, D. C.

Grain Stocks, USDA - SRS Crop Reporting Board

GrLg 11-1 (4 - 74), Washington, D. C.

Periodical1 EkS - SRS; USDA; February 1974,

'	 Washington, D. C.

^^^	 Crop Production, USDA - SRS Crop Reporting Board

'	 CYPr 2-1 (74) January 16, 1974, Washington, D.C.

I

^	 CroF^ Production, USDA - SRS Crop Reporting Board

CrPr 2-2 (5-74), May 8, 1974, Washington, D. C.

Crop Reporting Board Reports, USDA - SRS crop

Reporting ^ioard, 1974 Issuance Dates and Contents,

Dec. 1973, Washington, D. C.

An Analysis of the 3enefi*_s and Costs of An Improved

Crop Acreage Forecastinp^ System Utilization Earth

Resources Satellite or Aircraft Information, USGS

contract No. 14-08-001-13519; Earth Satellite

Corporation Nov. 16, 1973, Wa^}iington, D. C.
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Crop and Livestock Estimates, USDA - SRS, May 1967.

Major Statistical Series of the USDA, Vol. 8.

Crop and Livestock Estimates. Agricultural

Handbook No. 365, May 1971, Washington, D. C.

Statistical Reporting Service of the U.S.D.A.,

USDA - SRS, Misc. Pub. No. 967, December 1964,

Washington, D. C.

j,That is the Foreign Agriculture Service? USDA - FAS

July 1970. Washington, D. C

i

"Agricu ltural Intelligence", in the 1962 Yearbook of

Agriculture. USDA-GPO, 1962, Washington, D.C.

I^^	 "Our Agricultural Attaches", in the 1964 Yearbook of

Agriculture. USDA-GPO, 1964, Washington, D. C.

Foreign Agriculture, USDA - FAS, Vol. XII, No. 8,

February 25, 1974, Washington, D. C.

Foreign Agricultural Service Spacial Reports,

U.S.D.A., Washington, D.C.

Re lease Date of 1974 World Agricultural I'ruduct ion

and "trade Statistical Report, USDA - FAS, Jan. -, 1974

Washington, D.C.

Foreign Agriculture Circular, IJSDA - FAS. FG. 15-73

December 14, 1973, 4ashington, D.C.
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', Producti.on Yearbook 1971, Food and Agriculture
^^

^.' Organization of the U.N., Rome, 	 Vo1.25,	 1971.

1

,^ Report on the 1960 World Census of Agricu]ture,

Vol. 2, "Analysis and International Comparison of

'';	 ^;	 ^ Census Results"; FAO, Rom^> 1971.

Report c+t^ the	 1960 World Census of Agriculture,

_^^ Vol.	 2, "Program, Concepts,	 and Scope"; FAO, Rome 1969.

` Pro^^ram for the 1970 T^3orld Census of Agriculture,

FAO, Rome	 1965.

The State of Food and Agriculture 1972, FAO Rome 1972,

'^	 ,

:eriodicals, USDA-SRS-ERS ,	Feb,	 1974, Washington, D.	 C.

;^	 :;^.} Agricultural Outlook Digest, USDA-ERS, AOD-196

February 27,	 1974.

i
Rice Situation, USDA-ERS, March 1974, Washington, D.	 C^
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