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FOREWORD

Efficient management of the Large Area Crop Inventory
Experiment (LACIE) dictates that effective controls of o
project activities be established. To provide a basis for
effective control, documentation will be prepared, baselines
will be established, and the changes to the baseline will be
subsequently controlled by the proper management levels.

The specific control documents which will be used are
defined in the LACIE Project Plan, LACIE~C00605. All ele-
ments of the LACIE Project must adhere to test baselined con-
trol documents, and, where it is considered that the require-
ments should be changed, the proper change request, accom-
panied by a full justification, must be submitted to the
proper management level in accordance with established pro-
cedures. These documents will be maintained current by
change notices and revisions, as required. Each change not-
ice and/or revision will reference the applicable Change
Control Board Directive (CCBD) which approved the change.

This document, LACIE-C00200, Volume IB, Revision A, de-
fines the LACIE Data Acquisition, Preprocessing, and Trans-
mission Subsystem (DAPTS) Field Data Requirements, and has
been prepared in accordance with the "Instructions for Prep-
aration of LACIE Requirements Documents,” LACIE-00100, Revis-
ion C, dated November 20, 1974, "Full-Up System", as used
in this document, is defined as the system required to accom-
plish LACIE Phase II. 1In general, the approach used in each
section is to first specify the requirements of the Full-Up
System and then to specify the requirements of any interim
systems by reference to specific paragraphs in the Full-Up
System requirements sections of the document. The LACIE
Project Phases are defined in the LACIE Project Plan, LACIE-
C00605.

The organization responsible for the implementation of
each requirement definition in this document is specified on
an individual requirement basis. Where the implementation
responsibility applies to the complete section, the implemen-
tation responsibility is specified after the section title.

A "section" for the purposes of designating implementation
responsibility is defined as being any numbered paragraph and
all subparagraphs. Where different implementation responsi-
bilities apply to different portions of a section, the emple-
mentation responsibility is specified on an individual para-
graph or sentence basis, as applicable. All implementing

iv
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organizations designated shall accomplish their implementa-
tion activities in accordance with the requirements specified
herein.

(b &

R. B. MacDonald
Manager, Large Area Crop Inventory Experiment

prars s
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1.2

SECTION 1.0
EUNCTIONAL RESPONSIBILITIES

GEWERAL

The Data Acquisition, Preprocessing, and
Transaission Subsystea (DAPTS) is responsible
for the acquisition, standard preprocessing,
and transmission of all historical, field, and
real-time meteorological data required for tne
LACIE, This document covers the requiremsents
for field data, including aircratt data.

SPECIPIC

The specific responsibilities of DAPTS for
field data, including aircraft data, include
assimilating requirements for the data,
acquiring the data, preprocessing the data, and
transmitting the data to the Information
Storage, Retrieval, and Retormatting Subsyst.on
(TSRRS).



SECTION 2.0
APRLICABLE DOCUHENTS

The following docusents nre applicable to the
extent herein specified-

A,

B.

C.

LACIE - 00100, Instru~tions for Preparation
of LACIE Subsystem Requirements Documents,
Revision C, dated Noveamber 20, 1974.

LACIE Project Plan, LACIE-C00605, dated
Noveaber 18, 1974.

USDA/NASA-JSC Interface Control Document,
dated Noveabher 1975,

A Pield measurement Project for Remote
Sensing of Wheat, dated TBD.

FIEGEDINNG .PAGE BLANA MOT Pusw.



SECTION 3.0
EUSCTIONAL FLOW_DIAGRANS

3.1 DAPTS PIELD DATA SUBSYSTEM DEVELOPMENT

3.1 Full-Up Systes .
The fuactional flow diagram for the develofpment

of the portion of DAPTS related to field data
is presented in figure 3-1.

3.1.2 Interinm sSysiems

Not applicable.
1.2 DAPTS PIELD DATA SUBSYSTEM OPERATION
3.2.1 Eull-Up Systea

The functicnal flow diagram for the operation
of the portion ot DAPTS related to field data
is presented in figyure 3-2., Functional
subsyst«m interfaces and relationships arc
depicted in figure 3-3.

3.2.2 iInterins _sSystems
Not applicable.

PREGEIMNG . pAGE Besmdk -ant . pom.



DEFINE SUBSYSTEM DATA
REQUIREMENTS

l

IDENTIFY DATA SOURCES

I

ESTABLISH INTERFACES
WITH IMPLEMENTING
ORGANIZATIONS

l

NEGOTIATE DATA
REQUIREMENTS WITH
IMPLEMENTING
ORGANIZATIONS

l

ESTABLISH DATA FORMATS

l

ESTABLISH INTERFACE
WITH ISRRS TO ACCEPT
DAPTS PRODUCTS

¥ y

VERIFY DAPTS OPERATING

PROCEDURES DEVELOPED BY DEVELOP DAPTS OPERATING

E PROCEDURES FOR ASVB
OTHER JSC IMPLEMENTING FROCEDURES
ORGANIZATIONS

¥

PERFORM DAPTS SUBSYSTEM
TESTING VERIFICATION

l

OPERATIONAL READINESS

Figure 3-1,- Flow diagram of simplified DAPTS
subsystem development.
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RECEIVE DATA REQUEST

:

ANALYZE DATA REQUEST FOR
COMPLIANCE WITH REQUIRE-
MENTS DOCUMENT

NO REJECT

COMPLIANCE STATUS REQUESTOR

ATTEMPT ACQUISITION g

DATA
AVAILABLE

COMMIT DATA TO SYSTEM
UPDATE ACQUISITION

STATUS

PERFORM "STANDARD"
PREPROCESSING AS
REQUIRED

!

DELIVER DATA TO ISRRS
FUKk STORAGE AND
RETRIEVAL

Figuz2 3-2,- Simplified DAPTS operations flow diagram,
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4.1

4. 1.1

4,1.2.1.1

4.1.2.1.2

SECTION 4,0
REQUIREABNTS (CONSOLIRATED)Y

FOLL-UP SYSTEN

Inptroduction
The LACIB Intensive Study Area Task Force has

identified specific test sites within the U.S.
and Canada from which field data will be
required to support the LACIE Project. A
comaon data base has been established for these
sites and the data received will be stored in
the LACIE Information Storage, Ketrieval, and
Reformatting Subsystes (ISRRS) for retrieval
and use by other subsystems in support of LACIE
applications, research, and test and
evaluation.

Pagticipating Organizations

NASA-Johnsop_Space Centep, Science and Appli-
cations Digectorate (SEAD). Earth Observation
Divigion

Applications System Verification Branch.- In
the Applications System Verification Branch
(TP4), the Data Acquisition, Preprocessing, and
Transaission Subsystem (DAPTS) has overall
responsibility for collection of field data
supporting LACIE. This includes requirements
definition, operations, planning, procedures
preparation, personnel training, data
gathering, review, preprocessing, and
transmittal to the ISRRS.

Pacilities Support Office.- The Pacilities
Support Office (TF12) has responsibility for
performing the following tasks in support of
DAPTS.

A. Design, fabrication, testing, and
calibration of specialized field
measureaents equipment used in support of
various research data requiremeants

B. Providing cartographic support for
preparation of ground truth maps of each
Intensive Test Site g i A

woule

RS, U
Sk “);'.’ 3

Y "673;"
5 A
B
4-1
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4.1.2.3

4.1.3.1

u.1.3.2

C. Acquiring maps and documentation; also,
cataloging and storing nonelectronic field
data used by other LACIE subsysteas

NASA-Johpson Space Center, Earth Resourcesg
Prograp _Qffice (ERPO) .- The Operations Planning
and Requirements Office of ERPO is respoansible
for arranging high altitude aerial photographic
coverage of the Intensive Test Sites in
response to an approved EOD flight regquest.

U.S. _Department of Agricyltugre (ULDA).- The

USDA is responsible, through the Agricultural

Stabilization and Conservation Service (ASCS)

in the United States and the Ministry of

Agricalture in Canada, for:

A. Preparation of data collection torms and
procedures used by ASCS personnel

B. Training of ASCS and Canadian personnel
perforaing the data collection task

C. Collection of field boundary, land use,
crop condition, and yield data froam all
LACIE Intensive Test Sites

D. Checking returned data for accuracy and
consistency

Test_Site Description

Table 4-1I presents information about the test
sites chosen for the 1974-75 and subsequent
crop years. Table 4-1I1 presents those test
sites in Canada used in the U.S./Canadian
Spring Wheat Project. Of those sites, eight
vwere chosen as ITS's for the 1975-76 crop year.

Location.- Thirty-nine test sites were chosen

from eleven states in the U.S. and four
provinces in Canada. The State, County, and
geographical coordinates of the center of each
test site are shown in table 4-I. The
locations of the eight ITS's added in the
provinces of Canada are shown in table 4-1IT.

1 by 5. 1t by 6, 3 by 3, 5 by 6, 2 by 6, and 2
by 10 statute miles as shown in tables 4-I and
4-IT, The Burke and Williams County sites in
North Dakota are 5- by 6-mile sites made ur by

4-2
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4.1.3.3

4.1.3.4

4.1.4.1

adding a 3« by 6-mile LACIE site used in an
earlier USDA project.

ORIGINAL PAGE I8
OF POBR QUALITE

Wheat _types.- The type of wheat growing in each
test site is shown in table 4-I. Specific

vheat varieties and other crops grown in each
test site will be identified during the land
use inventory.

Cropping_and_farsing _practices.- A report on
each Intensive Test Site is in preparation as a

guide to analysts studyiny each area. This
report will cover items of gyeneral interest
such as climatology, cropping practices, mean
crop calendars, soil types, etc. The report
vill be delivered to the ISRRS for tiling and
storage.

Data_Acguisition

The folloving types of data are to be collected
from the LACIE Intensive Test Sites:

A. Pield boundary locations

B. Pield identification

C. Test site aerial photography

D. Wheat yield

BE. Periodic crop condition surveys

P. Pield measurements prograa

Eield boundary locations.- (Bequired by CAHMS,
RTEE; Category 1; implementation
responsibility: DAPTS/USDA). DAPTS has been
requested to determine the boundaries of all
fields in all Intensive Test Sites. A field
boundary survey will be conducted twice yearly
for those test sites growing winter vheat. One
survey will be scheduled for the fall just
after planting and will identify fall-planted
field boundaries only. Another survey in the
spring, late enough for all spring crops to be
planted, but before wvinter wheat harvest will
identify boundaries of all fields. Por those
sites groving only spring wheat, one complete

-5



#.,1.4.2

sutvey vwill be conducted, after spring vheat
planting.

In the U.S. the survey of each test site to

-astablish boundaries wvill be accomplished by
- USDA 'sprvey teams., In Canada the survey will

be done by the Canadian Department of
Agriculture and reported to the USDA.

The approach used in the U.S. boundary survey
is to provide the local ASCS office in each
county containing an Intensive Test Site with
one copy of the most recent high altitude
aerial photography (1:24,000 scale), one copy
of the most recent 1:24,000 scale transparent
overlay shoving field boundaries and numbers
from the last survey, and 1:24,000 scale maps
made from the overlay. Nev field boundaries
are established by the ACS field survey teass.
The data acquired duriny the boundary survey
vill consist of one set of the paper map made
from the overlay (1:24,000 scale) marked with
current field boundaries (Required by DAPTS;
Category 1; implementation responsibility:
DAPTS/USDA) . This marked-up map will be
received by DAPTS. After review for
completeness and accuracy, the map will be
filed in DAPTS until curremt, semi-controlled
high altitude photos are received for
construction of overlays. When overlays are
complete, the marked-up maps will be delivered
to the nonelectronic ISRRS for storage.

Pield jdentification.- DAPTS has been requested
to identify the vegetation growing in all

fields in all Intensive Test Sites once jearly,
after spring crops have been planted. 1In
addition, a survey of those sites growing
vinter vheat was requested in the fall to
identify fall-planted crops (Required by CARNS,
RTEE; Category 1; implementation
responsibility: DAPTS/USDA). This survey vill
be performed concurrently with the field
boundary surveys of section 8.1.4.1., The data
acquired during the field identification survey
vill consist of the followving entries on the
"LACIE Ground Truth Inventory Pora" for each
field surveyed in each test site.
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A. Pield number (from field boundary photos)

B. Fleld acreage (measured)

C. Land use crop code (A three-digit code used
to identify the crop and variety in each
tield)

D. Whether or not the field is irrigated and
what type lirrigation is used

BE. Whether or not the field is fertilized and
with what (if known)

P. Planting date

(Required by DAPTS; Category 1; implementation

responsibility: DAPTS/USDA).

One set of completed inventory forams will be
received by DAPTS at the same time as the
marked-up aerial photos of section 4.1.4.1,
After a reviev for completeness and accuracy,
the foras vwill be matched against the aerial
photos and maps to spot check field nuabering
and acreage. oOne copy of the checked inventory
forms remains in DAPTS for future work. The
original forms are forwvarded to the
nonelectronic ISRRS for storage,

Test_sjite aerial photography.- High altitude
photographic missions will be scheduled once
yearly over all U.S. sites, late enough in the
crop season for all spring crops to be planted
but before vinter wvheat harvest. For the
southern test sites this is in the period of
nid-May to mid-Jane. PFor the northern sites,
mid-June to late July is the best data
acquisition time. Aerial photography of the
Canadian sites will be provided by the USDA
(Required by Research and DAPTS; Category 1;
inplementation responsibility:
DAPTS/ERPO/USDA) .

Aerial photography will be acquired over each

U.S. Intensive Test Site with the NASA-JSC WB-

57 or the Ames Reasearch Center U-2 aircraft.

Flight request inputs for these missions are as

follows:

A. Test site center point latitude and
longitude

B. Photo acquisition time windows for each
site

C. Altitude - 60 000 feet

4-7



4.1.4.4

D. Plight line direction - E-W

B. Cloud cover - less than 30 percent

P. Sun angle - greater than 20°

G. Snow cover - none

H. Pils - color IR

I. Sensor - RC8 or RC10 metric camera

J. Overlap - 60 percent forward

K. Three frases per site ainimum ~ one over
center point coordinates, one prior, and
one immediately after

After film processing and technical review by

Aircraft Operations, the following data

products from each Intensive Test Site will be

delivered to the DAPTS.

A. oOriginal or duplicate of original frames -
9-inch format

B. One copy positive transparencies, contact
scale

(Required by DAPTS; Category 1; implementation
responsibility: DAPTS/ERPO)

DAPTS will deliver original or duplicate
original frames to the FSO which will produce a
seai-controlled 1:24,000 mosaic of each
Intensive Test Site (Required by TEE; Category
1; implementation responsibility: DAPTS/NASA-
SEAD-PSO) . On completion of mosaic preparation
PSO will use the mosaics, the ASCS marked-up
field boundary photos of paragraph 4.1.4.1 and
the "LACIE Ground Truth Inventory Forms" of
paragraph 4.1.4.2 to produce 1:24,000 scale
transparent overlay for each Intensive Test
Site keyed to the current aerial photography
shoving field boundaries and identification
nuabers (Required by CAMS and TE&E; Category 1;
implementation responsibilities: DAPTS/NASA-
S&EAD-FSO) .

Mosaics and overlays will be delivered to ISRRS
as completed.

Bheat yield.- A yield determination will be
sade for selected fields in each Intensive Test
Site in the U.S., after vheat harvest. This
corresponds to mid-June to late August,
dependent on test site location and the type of
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vheat grovn., (Required by YES Research;
Category 2; iamplementation responsibility:
DAPTS/USDA).

The following prelarvest data vill be collected

and entered on the "Wheat Yield Determination”

form.

A. Pield number (from ASCS boundary photos) of
the TBD fields selected.

B. Stand quality evaluation

C. Comments on yield influencing factors

D. 35-am handheld photograph

The following post-harvest data are to be
collected and entered on the same fora.
A. Approximate harvest date

B. Wheat yield in bushels per acre

(Required by DAPTS; Category 1; implementation
responsibility: DAPTS/USDA).

one set of completed yield determination forms
will be received by DAPTS after wheat harvest
in each test site. After reviev these foras
will be delivered to the nonelectronic ISRRS
for storage.

crop_condjtion survey.- Crop condition data
vill be acquired at 18-day intervals,
synchronous vith Landsat passes over each test
site (Required by YES, TEE; Category 1;
implementation responsibility: DAPTS/USDA).

Winter vheat sites will begin monitoring
activity in April. Activity in areas growving
spring vheat will begin in May. All monitoring
vill be completed with harvest. Fields to be
monitored during the growing season will be
selected using land use inventory data for each
Intensive Test Site. Approximately 50 fields
per site will be selected.

In the U0.S., the crop condition survey will be
accomplished by USDA personnel. In Canada,
data will be collected by Canadian Department
of Agriculture personnel and forwvarded to USDA.



4.1.4.6

The following data are to be acquired fros the

selected fields in each test site: .

A, Growth stage - 11 stages are provided; froa
unplanted thiough harvested.

B. Ground cover (percent) - BEstimated, based
on a vertical viev of the field; five
stages, 0 to 100 percent.

C. Plant height - Average plant height in
inches for the field.

D. Surface moisture - Qualitative estimate,
based on four stages of moisture level; dry
to standing water.

E. #Weed growth - Estimated, based on foaur
stages of veed infestation; negligible to
heavy.

P. Pield operations - Covers basic conditions
for fields not containing growing crops; 14
operations covered.

G. Growth/yield detractants - 15 detractants
to grovth or final yield can be identified.

H. Stand gquality rating - Bstimated, based on
other fields in the site. Five stages,
poor to excellent,

I. Vertical color photograph with site and
field identification, photo location,
scale, and calibrated reflectance plate.
Acquired at 0.S. site only.

J. Rainfall in inches from netvork of rainfall
gages (1/sq. mile) spaced over the test
site and read after rainfall. Rainfall
date also reported; acquired at U.S. sites
only.

K. Atmospheric optical depth at the time of
Landsat-2 overpass is measured (veather
conditions peraitting) using equipment
provided by NASA-JSC/EOD. Acquired at U.S.
sites only.

One set of completed periodic survey foras will
be returned to DAPTS every 18 days from every
test site. After review, the foras vill be
forvarded to the nonelectronic ISRRS for
storage.

Field Heasurements Progras.- (Beguired by
Research; Category 2; Implementation

Responsibility: DAPTS/NASA - SEAD-PSO). The
Pield Measurements Progras coanducted by
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Research in support of LACIE utilizes Intensive
Test Sites in the U.S. as locations in which
ASCS collected crop information is supplemsented
by extensive spectral reflectance, radiance,
and other measurements using ground based and
airborne equipment. The intensive test sites
used in this progras are designated as
"Supersites" and consist of the folloving
locations:
A. 1973-74 crop year - Randall County, Texas
B. 1974-75 crop year - FPinney County, Kansas

Williams County,

North Dakota
C. 1975-76 crop year ~ Finney County, Kansas

Williams County,

North Dakota

Hand County #1,

South Dakota

The effect on the ASCS of raising an intensive

test site to supersite status is:

A, To increase the fregqueacy of periodic
observations of crop developaent from 18 to
9 days during that paist of the growing
season wvhen field measurement data are
acquired

B. To increase the number of fields
periodically observed froa 50 to a maximus
of 80.

The Field Neasurements Prograa is under the
technical direction of LARS vith participation
by BRIM, TAMU, and RTEEB. Program managea=ztnt
is provided by RTEEB. Detailed technical
objectives, a description of the data to be
acquired, and data processing informatior is
presented in "Pield Neasureaents Research for
Remote Sensing of Wheat", Project Plan, August
1, 1975.

Copies of all data acquired will be delivered
to ISRRS for storage and retrieval.

INTERIA SYSTENMS
Not applicable.

NASA-JSC
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5¢1.7

SECTION 5.0
INRUT_REQUIBEMENTS

Inputs required by DAPTS from the other LACIE
functional elements are defined in the
following subparagraphs.

FULL-UP SYSTENM

DAPTS

(Required by DAPTS; Category 1; implementation
responsibility: LACIE &T6EB). One copy of all
work statements, contracts, interim and final
reports, and any raw data submitted in sufpport
of research tasks pertormed or funded by the
LACTE RTEEB are required by DAPTS for
transmittal to ISRRS.

CANS
Not applicable.

XES
Not applicable.

CAS

Not applicable.

ISRRS
Not applicable.

SPE-EA

1E

Not applicable.
Pesearch FEEGEDING PAGE BLAWA -MOT FL&L:
Not applicable,

Test_gand _Evaluation
Not applicable,

INTERI™ SYSTENMS
Not applicable.



6.7.1.1

SECTION 6.0
OUTPUT_BEQUIREMENTS_

Outputs from DAPTS which will be provided to
the other LACIE functional elements are defined
in the following subparagygraphs.

POLL-DOP SYSTEN

DARTS

The following interim output product will be
generated by DAPTS for subsequent use in
performing DAPTS functions.

USDA/NASA-JSC_Interface _Control Document.-
(Required by DAPTS; Cateogory 1; implementaticn
responsibility: NASA-JSC/USDA). An Intertace
Control Document (ICD) will be negotiated
ketween U5DA and NASA-JSC prior to Phase II of
LACIE to specify the physical intertace for the
transmission of LACIE field data between 0SDA
and JSC. The ICD will specify the data
parametcrs, sampling freguency and transmission
format for all field data gathered by USDA.

CANS
Ground Truth-CAMS.- (Requircd by CANS; Catejory
1; implementation responsibility: DAPTS/SEAL-
FSO/USDA) .

DAPTS will provide the following data tor each

LACIE Intcnsive Test Site.

A. Cne copy of a 1:24,00) scale rectified Rewu
photo mosaic of each ITS. The photo-mosaic
is to be made from hijh altitude aerial
photography acgqguired once per y=ar, just
before wheat harvest.

B. £ne copy of a 1:24,00) scale transparent
overlay registered to the photo-mosaic ot
parayraph A arnd delineatiny the boundaries
of cach field in the test site, Each field
will be numbered and a talkular listing
provided containing the followiny data:

1. Field number

2. Field acreaye

3. Crop and variety beiny grown

4. Is tield irrigatei? It so, how?

6-1
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5. Is field fertilized? If so, how?
6. Planting date

These data are to be acyquired once per crop
year, after spring planting and before wheat
harvest. ’

C.

One copy of a 1:24,000 scale field boundary
map registered to the photo-mosaic of
paragraph A and delineating the boundaries
of only those fields containing fall-
planted crops in each Intensive Test Site
in Texas, Kansas, Indiana, and washington.
Each field will be numbered and a tabular
listing provided containing the information
of paragraph B. These data are to be
acquired once per crop year, atter fall
planting and before the beginning of
dormancy.

Cne copy of Periodic Observation Data
acquired at 18-day intervals fronm
approximately 50 fi=2lds in each Intensive
Test Site., Fields selected for
cbservations must contain both wheat and
cther crops grown in the area. Fields
selected must be 40 acres or larger in
siz>. Adjacent fields planted in the same
crop and divided by fences or farm roads
may be grouped to obtain a U0-acre or
larger area, if necessary. Data are
required trom the end of dormancy for fall
planted crops or sprinygy crop plantings
until harvest. Data are to be acquired
concurrent with Landsat-2 overpasses. The
following data are required in tabular
form:

1. Growth stage

2. Percent ground cover

3. Plant heiyht

4, Surface moisturo

S. Weed growth

6. Field operations

7. Growth/yield detractants

8. Stand quality rating

9. Vertical color photos
10. Observation date
11. Gen~ral comments on field and test

site conditions
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6'1.3‘1
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Field data_reguirements.- (kequired by YES;
Category 1; implementation responsibility:
DAPTS/USDA). To support the refinement of

crop calendars and testing ot yield prediction
methods, YES requires that certain crog
measurzuwents and observations be made at
reqular intervals during the growing seasoun.
These observations will begin just prior to the
end of the wvinter wh=at dormancy period and
will continue through winter and spring wheat
harvest.

DAPTS will provide the following data from each

LACIE Intensive Test Site (ITS).

A. Three copies of Periodic Observation Data
acquired at 18-day intervals, concurrent
with Landsat-2, from approximately 50
fields in each ITS. Fields selected for
observations must contain both wheat and
cther crops yrown in the area. Fields
selected must be 40 acres or larger in
size. Adjacent fields planted in the same
crop and divided by tences or farm roads
may ke grouped to cptain a UO0-acre or
larger area, if necessary.

The following data are required in tabular

form:

1. Frame numbers of vertical, hand-held
35-mm color photoyraphs. (U.S. sites
only)

2. Observation date

3. Growth stagoe (11 stages, preplanted to
harvest)

4, Percent ground cover (5 stages, 0 to
190 percent)

5. Plant beight (inches)

6. Surface moistur- (four qualitative
stages, dry to standing water)

7. Stand quality (rive stages, poor to
excellent)

8. Land use designation code

9. Weced infestatiou (five stages,
negligible to very heavy infestation)

10. Current field operations (14
categories)

6-3
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F’.1-3.2

11. Growth/yield detractants (12
categyories)

12. General comments on field and test site
conditions

13. Rainfall in inches from a network of
raintall gages (1 per sy. mi) spaced
over the test site and read after each
rainfall, acquired at U.S. sites only

B. Three copies of wheat yield data acquired

just prior to harvest from approximately 10

wheat fields in eacn U.S. Intensive Test

Site¢. The fields selected for yield

determination must be a subset of the 50

fields monitored during the crop year under

paragraph A and should represent both
average and extreme conditions of yield
witnin the site. The followiny data ar=
required in tabular torm tor each field
obs~rved.

1. Observation dat=

2. Harvest date

3. Field nunmber

4. Stand quality rating (tive cateyories,
poor to excellent)

5. ASCS observers yield estimate (bushel:s
p=C acre)

6. Farmers yield estimate (bushels per
acre)

7. Yield based on sample weight (bushels
per acrc)

8. Federal Crop Insurance Corporation
(FC1C) yield determination (rushels por
acr.)

9. Gen.ral comments (winter kill, stressed
vorsus unstressced)

Super_site_tield data.- (Required by YES;
Category 2; 1implementation responsibility:
DAPTS/USDA/RTERB) .

For th2 1974-75 and subsequent crop years,
additional field data are required by the YES.
These data i1nclude the daun Index, Lcaf Area
Index, and Plant dry weight. These data will
b~ 3cquired at 18-day intervals, synchronous
with Landsat-2 coverage over each ot the two
Super Intensive Test Sites (Finney County,
Ransas and williams County, North Dakota),
Details relative to the procedures and

' 6-U



URIGINAL PAGE I3
OF PODR QUALITY

techniques to be used in the development ct
these data products are TBD.

CAS

Groupd-Truth-CAS.- (Required by CAS; Category
1; implementation responsibility: DAPTS/SEAD-
FSO/USDA) .

DAPTS will provide the tollowing data for each
LACIE Intensive Test Site.

A.

One copy of a 1:24,000 scale rectified B&W
photo-mosaic of each ITS. The photo-Rosaic
is to be made from hiyh altitude aerial
photography acquired once per year, just
before wheat harvest.

One copy of a 1:24,000 scale transparent
overlay registered to the photo-mosaic of
paragraph A, and delineating the boundaries
of cach field in the test site. Each tield
will he numbered and a tatular listing
provided containing the follcwing data:

1. Field number

2. Field acreage

3. Crop and variety being grown

4. Is field irrigated? If so, how?

5. Is field fertilized? If so, how?

6. Planting date

These data are to be acquired once per crog
year, after spring planting and tefore wheat
harvest,

C.

One copy ot a 1:24,000 scale field koundary
map registered to the photo-mosaic of
paragraph A and delineating the bounilaries
of only those fields containing fall-
planted crops in each Intensive Test Site
in Texas, Kansas, Indiana, and Washingtormn.
Each fi~ld will be numpered and a tacular
listing provided containing the information
ot paragraph B. Thess data are to be
acquired once per crop year, atter fall
planting and before the beyinniny of
dormancy.

One copy of Periodic Observation Data
acquired at 18-day intervals from
approximately 50 fields in each Intensive
Test Site. Pields selected for
obs~rvations must contain both wheat and
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other crops grovwn in the area. Fields

selected must be 40 acres or larger in

size. Adjacent fields planted in the same

crop and divided by fences or farm roads

may be grouped to obtain a 40-acre or

larger area, if necessary. Lata are

required from the end of dormancy for fall

rlanted crops or spring crop plantings

until harvest. Data are to be acquired

concurrent with Landsat-2 overpasses. The

folloving data are required in tabular

foram:

1. Grovwth stage

2. Percent ground cover

3. Plant height

4. Surface moisture

5. Weed growth

6. Field operations

7. Growth/yield detractants

8. Stand quality rating

9, Vertical color photos

0. Observation date

1. General comments on field and test site
conditions

DAPTS_field_resource_gparampeters.- (Required buy

SPE-EA; Category 2; implementation
responsibility: ©DAPTS/USDA). Information on
resources expended in the collection,
processing, and delivery of field data to JSC
is required on an as-requested basis.

IE

Not applicable.

Besearch

These data requirements for Research in sugport
of LACIE have not been defined as of the
publication date of this document revision. It
should be noted that the expected number of
requirements will impact DAPTS.



6.1.9 Tess -Exaluation

The data requirements for test and evaluation
have not been established as of this date.
Again, as in the case of Research, these
additional requirements will impact DAPTS.
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SECTION 7.0
INTERRACE BEQUIREMENTS (DOCUMENTS)

Each isplementing organization shall comply
with the intertace requirements specified in
the USDA/NASA=JSC Interface Control Docunment,
dated Noveaber 1975.

PRECEDING PAGE BLANK ‘NOT 4 SR




SECTION 8.0

ATIONAL REQUIREMENTS AFFECTING DESIGN

THROUGHPUT REQUIREMENTS

That portion of DAPTS responsible for

transmission of field data must provide the

capability to handle the following.

A. Spring land use and fi=2ld boundary data
from all fi»lds in 29 Intensive Test Sites

B. Fall land use and fi=ld boundary data frca
selected fields ip those test sites growing
winter wheat

C. Aerial photography over all 29 Intensive
Test 5ites once per year

D. Crop condition observation data from
selected fields in each test site at 1u-day
intervals throughout the growing season

E. VYield data from selected wheat fields in
each 7U.S. LACIE ITS

FESPCNSE PEQUIREMENTS

The response requir=ments for the CADPTS are
defined by the reguired data products, output
formats, ind delivery schedules of the LACIE
subsyst~ms using DAPTS products., Need dates
for data products used in the operational area
of ecach LACIE suksystem are defined in the
Level IV DAPT5 working schedules.

RELIABILITY REQUIREMENTS
Not applicable.

SECURITY REQUIREMENTS

A LACIFE security plan shall be prepared by ~ach
organization designated w#ith 1mplementation
r~osponsibility. Th- plan for each implementinuy
organization shall detine tihe speclfic m2asures
that will b utiliz~d by that orjanizaticn to
comply with the LACIE socurity reyguirements.
The LACIE security requircems=nts shall he
drfined by th- USDA and will be forward-=d to
the implementing organizations upon receipt by
the LACIE Project Manager. tich implementing
organization shall submit a plan for approval
to the LACIE Level TII Change Board within 20
days after receipt of the USDA security
requirements,

8-1
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DELIVERY REQUIREMENTS
Not applicable.

QUALITY ASSURANCE REQUIREMENTS

A LACIE guality assurance plan is Fteing
prepared under the direction of the Quality
Assurance Manager. Concurrent with this
quality assurance plan, a quality assurance
procedures document is being prepared. The
procedures contained in the quality assurance
procedures document have been prepared by the
respective organizational eleaents and will te
inplementad by personnel within these
organizations,

OTHER OPERATIONAL REQUIREMENTS
Not applicable.



SECTION 9.0
JERIPICATIION BEQUIREAENIS

Each organization designated with
implesentation responsibility shall prepare a
LACIE Verification Plan, including a complete
definition of the verification functions
proposed for verification of the portion of
LACIE for vhich they are responsible. Fach
organization shal. submit a plan for approval
to the LACIE Level III Change Board within 90
days after the requirements documents are
baselined.



SECTION 10.0
BESEABCH_ BEQUIBERENTS

None,
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SECTION 11.0
TEST AND_EVALUATIQN BEQUIREMENIS

None.,
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