04 e 7

“Made avaliable ander KASA sponsorship
In the interest of earlv aad wige s EG.6-1010%9

Samination of Earth Resovices Su-vey 5 _R /6[
~1¥ 047

Program informat on »1d dus0ul handity
vior-any use made thereet ¥

DEVELOPMENT AND APPLICATION OF
OPERATIONAL TECHNIQUES FOR THE
INVENTORY AND MONITORING OF RESOURCES

m
SEHSRW - _ .
dpsey AND USES FOR THE TEXAS COASTAL ZONE
N g b
P gé Ron Jones The General Land Office
SO MO Peggy Harwood 1700 North Congress
nas2]  Pat Malin Austin, Texas 78701
’g Hab™ Koren Sherrill
e ey
A L :3 Jerry Wermund Bureau of Economic Geology
= Hms The University of Texas at Austin
SHEOHM Austin, Texas 78712
B omes
= © g 5"‘; ;’f; David Murphy Texas Water Development Board
TR n 3 Austin, Texas 78701
o o
ol o = Paul Shank Texas Parks & Wildiife Department
NE g Austin, Texas 78701
NS
8%
a9 o 2 l}.:; SEPTEMBER, 1975
B O ey i
St == TYPE II (QUARTERLY REPORT)
~N HO K
o E mZo JUNE 1975 THROUGH AUGUST 1975
[] [] o
S ey
I o
prepared for
GODDARD SPACE FLIGHT CENTER
= GREENBELT, MARYLAND 20771
T
A
: 23790

RECEIVED

OCT 09 1975
S15/902.6



TECHNICAL REFORT STANRDARD TITLE PAGE

1 Report No 2 Government Accession No

3 Recipient's Cotalog No

Title and Subtitle

DEVELOPMENT AND APPLICATION OF OPERATICNAL
TCCHNIQUES FOR THE INVENTORY AND MONITORING OF
RESOURCES AND USES FOR THE TEXAS COASTAL ZONE

5 Report Date
September, 1975

& Performing Orgonization Code

Goddard Space Flight Center
Mr TFred Gordon

Code 902

Greenbelt, Maryland 20771

7 Author(s) R Jones, P Harwood, P. Malin, K Sherrill, 8 Performing Organization Report No

J Wermund, D Murohy, P Shank
9 Performing Organtzation Name and Address 10 Weork Unit No

General Land Office Texas Parks & Wildlife Dgpt

1700 North Congress Texas Water Development BanrContract or Grant No

Austin, Texas 78701 Bureau of Economic Geology NAQE_O0QRG

Austin, Texas 78701 13 Type of Report and Period Covered

12 Sponsoring Agency Name and Address Quarterly Report

June 1975 Through
August 1975

14 Sponsoring Agency Code

15 Supplementary Notes

16 Abstract

tasks

The most significant information contained in thas report is
1) the determination that a cest-savings analysis i1s the cost-bherefat
approach most suitable for this investigation, and 2) the development
of the cost-accounting system that will be integrated with project

17 Kev Words Svggested by Author

18 Distributron Stotement

19 Security Classif (of this report) |20 Security Classif {of this page)

21 No of Poges (22 Price




TABLE OF CONTENTS

Page
1 0 INTRODUCTION
1 1 Scope and Purpose of Report 1
1 2 Summary of Work Performed 1
2 0 PROBLEUS 2
2 1 Staffing Changes 2
2 2 Technical Problems 5
3 0 ACCOMPLISHMENTS 5
3 1 Overall Program 5
311 Organization 5
3.1 2 Task Definition and Integration with
Cost Accounting 8
3 1 83 Program for Next Reporting Initerval 10
3 2 Preliminary Examination of Test Site 3 (San
Antonio Bay Area) 12
3 2 1 Criteria for Selecting LANDSAT Imagery iz
3 2.2 Examination of Automatic Data Processing
(ADP) Software 186
3 3 Recommendation for a Cost-Benefit Strategy to
Evaluate a LANDSAT-Based Inventory and Monitoring
System 27

3 3 1 Recle of Cost-Benefat in thas Investigation 27

3.3.2 The Evaluation Strategy 33

4 0 SIGNIFICANT RESULTS 36



Page

5.0 PUBLICATIONS 36
6 ¢ RECOMMENDATIONS 38
7 0 FUNDS EXPENDED 36
8 0 DATA USE AS OF AUGUST 31, 1975 39
9 0 AIRCRAFT DATA 39
REFERENCES
APPENDTICES

A Status Report of GLO/TPEWD Habitat Mapping

B Examples of Program Evaluaticn and Review Schedules

(PERS) Used to Define Project Tasks and Scheduling

e Cost Recording for the LANDSAT Project
D Program Changes and Additions for LARSYS
E Tables of Weather Data Available at the Texas

water Developheni Boasd for Test Site 3, San
Antonio Bay Area

F MERGE Program

G An Analysis of Cost-Benefit Approaches Suitable for LANDSAT
Investigation #23790

H Methodologies for Estamating Statistical Demand Functions

11



Table

1

LIST OF ILLUSTRATIONS

LANDSAT Organization Chart

Approxzimate location of small test sites
for LANDSAT Investigation #23790  Test Site
1 1s the entare coastal strip about 27 miles waide

USGS 7.5 minute topographic maps overlapping
test site 3, San Antonio Bay area.

A grayscale map of part of test site 3 generated
from Channel 4 by the LARSYS GRAYMAP processor

Page

11

18

Water bodies classified by DAM have been transferred

to the map

A water classification of the Austwell area using
the DAM package and generated at a scale of
1/24,000

An TSOCLS map of the Southwest corner of the
Austwell guadrangle All four channels were used

A classafication map of the same area shown in

Figure 3 usang the LARSYS CLASSIFY and DISPLAY
processors

LIST OF TABLES

LANDSAT Coverage at Texas Water Development Board

Scenes of Coastal Zone, 20% or Less Clouds

111

20

21

23

24

iy

i5



INTRODUCTION

1 1 Scope and Purpose of Report

This progress report covers activities during the fairst
4 months, Apral 25, through August 25, 1975 for LANDSAT
TInvestigation #23790. Thais investigation is funded for 19
months to develop techniques in Texas state agencies for using
LANDSAT data to inventory and monitor coastal resources and
uses The General Land Office (GLO) is the Texas agency
coordinating this investigation

1.2 Summary of Work Performed

During the first reporting period most of the accomplish-
ments were organizational The General lLand Office (GLO) has
been negotiating contracts waith State agencies and indavidual
consultants, and also has been defining and delegating areas
of responsibility according to each entity espertise
Texas natural resource agencies contracting with the GLO to
develop techn-gues Tor aging LANDSAT data are tre Tevas warter
Development Board (TWDB), the Bureau of Economic Geology (BEG),
and the Texas Parks and Vildlife Department (&PWD) TWDB staff
are responsible for ordering and indexing data and for processing
computer compatible tapes (CCT) of LANDSAT data  BEG staff will
perform the image interpretation and guide the computer classifai-
cation by TWDB data processing staff TPWD staff waill work closely
with BEG and TWDB staff to guide the bioclogical interpretations

and perform the field verification of imagery interpretation and

computer classificatiomn.
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Three specific accomplishments for this first quarter
have been (1)} to further define the tasks necessary to
accomplish the anticipated results in the contract with NASA
for the purpose of schedulaing the investigation and for the

— —_— I's hY - P gy
gaccountang of costs, (2) to perform
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computer software on test site 3 (San Antonio Bay area), and

(3) to determine that a cost-savings analysis 1s the cost-benefit

approach most suitable for this investigation

PROBLEMS

2 1 Staffing Changes

Bureau of Economic Geology (BEG). At the tame the contract

was signed (Apral 25, 1975) the BLG staff was fully committed to
other projects This staff problem resulted from the uncertain
start date ducing the long contract negotiations with HASA Dr
Hermund spent most of the fairsi quarter recrulting personnel
and 1nmatiating the inventory of available LANDSAT amagery
Because of their other commitments, BEG staff were not able to
attempt any interpretation of satellaite imagery It 1s expected
that BEG staff also will have a major role in guidang the
computer classafication work and in assisting the evaluation
of the computer classification schemes implemented at the
Texas Water Development Board (Section 3 2 2)

Dr Robert Finley will be the research scientist on the

contract beginning August 25, 1975. He has a Ph D. from the



University of South Carolina, where he specialized in coastal
geologic studies  Dr. Finley's dassertation is entitled

Morphologic Development and Hydrodynamic Processes at a Barrier

Island Inlet, North Inlet, South Carolina He will be assisted

in Thig 1INVesTigatlion par.-iliae oy i Sawuwel Shawnon, ho has
an ¥ S in geology from the University of Alabama Mr Shannon
worked several years with the Alabama Geological Survey and 1s,

therefore, well acquainted waith project work

Tezxas Parks & Wildlife Depariment (TPWD) Durang the

summer quarter, the TPWD staff assigred to this investigation were
Steve James, who is the Austin coordinator for the TPWD tasks,

and Ray Childress, a field biologist loceted at Seadrift, Texas,
on San Antonio Bay, who was responsible for the field effort

Paul Shank, a TPWD cartographer who is directing an update of
coastal habitats onto USGS 7 5 minute topographic maps for

the TPWD Commission with the guidance of Ray Childress, was
supporting two assistants on LANDSAT contract funds  Thais ex-
pense was Justified on the basis that Ray Childress would use some
of these coastal habaitat quads (at least one per test site) as a
base on which to annotate specific observations when field-
checking the interpretations from satellite data  These quads
also will be examined as a source of supportave data to aid

the computer classification A status report on this coastal

habatat updating project 1s included in Appendax A



Ray Childress resaigned from TPWD unerpectedly on
August 14, 1975, and Steve James has assumed the primary role
for designing and coordinating the field effort  Much of the
field work will actually be conducted by field brologists
stationed on the coast near the four smaller test sites  Un-
fortunately, the work Mr Childress conducted this summer to
familiarize himself with test sates 3 (San Antonio Bay) and 4

(Harbor Island), to gave a brief check to the Tezas Water

Development Board classification attempts, and to prepare pro-

cedures Tor field-checking were not documented before he left

Steve James will begin designing the field effort this September
Mr James has a M § from the University of Texas at

Austin where he speciralized im coastal biology  He worked

at the Unaivers:ity of Texas Marine Science Institute and parti-

cipated in the Unwiversity of Texas NSP-RANN project, "Establash-

ment of Operational Guidelines for Texas Coastal Zone Management,"

nefore going to work for the Tevas Parks £ Wildlaife Depariment

Texas Water Development Board (TWDB)  Machael Ellas, vho

was supervising the investigation at the TWDB, resigned in
August to become a praivate consultant Mr Ellis's supervisory
duties were veassigned to his superior T R Evans, at TWDB
The technical effort at TWDB for implementing and operataing the
classification algorithms, will continue to be directed by

Davad Murphy.
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2.2 Technical Problems

None of the problems encountered during the examination
of classification software by the Texas Water Development Board
impeded the investaigation seriocusly  These problems include the
followang (1) The LANDSAT scene availlable in the Texas Natural
Resources Information Systems (TNRIS) liabrary for the Austwell
site was found to be poor 1n gqualaty, partly because of numerous
bad data lines  Alihough probably sufficient, the poor quality
of the data tapes introduced an element of uncertainty into
the initial testaing of the classification algerithms  However,
good qualaty LANDSAT tapes of the area that were invenltoried by
the Bureau of Economic Geology are being ordered (2} Numer-
ous programming 'bugs” occurred, as was expected  They were
corrected during implementation of the classification schemes

discussed 1n Section 3 2 2

ACCOMPLISHMENTS

3.1 Overall Program

3 11 Organization

The functional organization for this investigation as
shown in Figure L along with general areas of responsibality
assigned to each agency and consultant  Texas natural resource
agencies contracting with the GLO to develop technigues for
using LANDSAT data are the Texas Water Development Board (TWDB),
the Bureau of Economic Geology (BEG), and the Texas Parks &
Wildiafe Department (TPWD) TWDB staff are responsible for

orderaing and indexing data, and for processing computer com-

~5-
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patible tapes (CCT) of LANDSAT data. BEG staff will perform
the image interpretation and guide the computer classification
by TWDB data processing staff. TPWD staff will work closely
with BEG and TWDB staff to guide the biological interpretation,
and perform the field veraification of imagery interpretation
and computer classification.

Duraing the first reporting pericd, interagency contracts
were negotiated between the General Land Office and the pranci-
pal particaipating agencies Texas Parks and VWildlife Department
(TPWD), Texas Water Development Board (TWDB), and the Bureau
of EBconomic Geology (BEG) Contracts or other arrangements
also are being negotiated with the technical consultants and
advisors, Dr Robert K Holz and the Texas AEM University
(TAMU) Remote Sensing Center (Dr John Schell, acting director)
and the Governor's office, Divasion of Planning Coordination
Because Texas operates on biennial appropraations, all but
one of thase arranpemerts involve two contvracis, one foe the
biepnium ending August 31, 1975 and one for the next biennium
The TAMU Remote Sensing Center will have one coniract effeciive
September 1, 1975

In the oraiginal proposal to NASA funds were budgeted for
the Governor's 0ffice of Information Services (0IS), whaich has
since been dasbanded by the Governor One of the tasks of OIS
1n the first work program was to assist in performing the cost-
benefit analysis on the monitoraing system developed during the

anvestigation. Because we no longer had the services of an



economist in either the GLO or the Governor's 0ffice, money
budgeted for OIS was used instead to plan the cost-benefit
approach and 1o develop the cost accounting procedures for
this 1nvestagation

Pat Malin and Koren Sherrill were economic consuliants
on the cost-benefit design this summer  Both are ain the
graduate school of Economics at the University of Texas at
Austin, and both are working on Ph 4 degrees Dy Edward
B Deakin ITT, an Assistant Professor of Accounting at the
University of Texas at Austin, prepared the accounting system

for this ainvestaigataion

3 1 2 Task Defination and Integration with Cost Accounting

Tasks in Pnase I of the work program have been Iurther
defined, or outlined, into the steps necessary to coiplete
each task  Some of the draft Program Evaluation Review
Schedules (PERS) for displaying and scheduling these tasks,
are shown an Appendix B All but one of the PERS included in
Appendix B are incomplete, that s, the steps outlined and
the persons designated (as having responsibility Tor performing
that step, as control to insure that the work i1s on schedule,
or as important for coordination) are still tentative The
PERS wi1ll be completed i1n the next reporting period by the

ainvestigation staff responsible for performing each task



Task definition and schedulang (PERS) 1s necessary for
two purposes {1) to assist coordination of investigation
activities in participating state agencies, and (2) to

to provide a way to account for experimental and training

csts, and to estaimate operational coats The PERS also re-

9]

flect the investigation strategy laid out in the work program
Two amportant results of thas investigation are anticipated
to be (1) a "gquasi-operational' monitoring system for coastal
resources using satellite and supportave data, and (2) a
documented cost-benefit analysis on the system  In order to
gather experience with a "quasi-operational! monitoring system
and also collect cost data on that system, a simplified systems
approach has been adopted an the definition of certain tasks
For erample, the PERS outlining the task, "Dxamining ADP Software
for test site 3," i1s broken down into data acquisition, infor-
mation extraction and information display components (Appendix B)
Development of tne various procedwes and tachnigaes reguired
to accomplish important steps in each component is part of the
design of the monitoring system  Likewise, accounting for
costs of performing rmportant steps will be the basis of the
cost-benefit analysis of the system
Appendax C 1s an outlane of the cost accounting system for

this investigation that has been integrated with the PERS concept



When reviewing the PERS for "Examining ADP Software"
and for "Building a Regional Base' (Appendix B), keep 1n
mind the following points

1l Ezamination of test sites will progress 1n sequence
from site 3 to 4, 5 and then 2 Test site 3 was chosen last
spring as the beginning site because several of the partici-
pating agencies had been collecting geologic, bioclog:ic,
hydrologic and meteorologic data in San Antonio Bay for the
previous 2 or 3 years The nert most famaliar site to the
participants was site 4, Harbor Island at Corpus Christi Bay
West Galveston Bay (site 2) was the least familaiar

2 EBach of the small test sites (Figure 2) was selecteu

for a dafferent climatic zone of the Texas coast for documenting
representative classes and developing change detection and

"signature extension' techniques

3 The system components for each test site are repetitive
Some stepa, such as those for ordering ard indexzing cdata,
may be completed simultaneously for different sites  However,

withan a task the steps are sequential.

83 1 3 Program for Next Reporting Interval

The following activities are planned for the next quarter
1) Complete part of the monitoring system design
dealing with perfecting data handling procedures, selecting
useful nformation product formats and implementing a aata

library and archives

ORIGINAY, PG 1
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2) Compleie the task definrtion and schedulang
process for the investigation

3) Complete the image interprelation and aulomalic
data processing (ADP) tasks for test sites 3, 4, 5, and 2
(Appendax B)

4) Present a report on this investigation to ine
Texas Natural Resources Information System Task Force tentatively

scheduled to meet November 1L, 1975

3 2 Preliminary Examination of Test Site 3 (San Antonio Bay Area)

3 2 1 Craiteria for Selecting LANDSAT Imagery

The availability of quality LANDSAT data for imagery
interpretation of coastal Texas was determined initially
by Dr Wermund from catalogs at the Texas Vater Development
Board in Austin Then, the browse file located at the Remole
Sensing Cenler of Teras A&M University (TAMU) was used to
complete the search for quality amagery  LANDSAT imagery
rated Gooq in all four panas was found to pe essentail tor
interpreting sufficirent information for coastal management
Rarely, Fair (quality) might be used@ Also, most of the data
required for this investigation should have less than 20% and
generally 0% cloud cover These conclusions were based on
examination of both microfilm ain the TAMU browse file and 1 250,000
single band, black-and-white imagery of part of Texas at the
Bureau of Economic Geclogy (BEG) Examination of a 1 250,000

color composite prant for which band 5 was rated Fair and there

-12-



wag 10% cloud cover also supported these preliminary data se-

lectaon criteria Tables 1 and 2 list LANDSAT coverage
already at the Texas Watex Development Board and the best
guality scenes available for the Tezas coast

Using data from only one satellaite, LANDSAT-1, at does not
appear that the Tekas coastal zone could be monitored on a seasonal
basis  After two years of collecting data each eaghieen days from
LANDSAT-1, 1magery of Good resolution and 0% cloud cover has been

collected only between December and May  For the primary test site

3, there have been only three Good quality images IT 1s quite
disappointing that no late summer-early fall imagery 1s available,
because this 1s the period for the optimal growth and greatest a-
real extent of submerged grassflats and wetland vegetation It
1s hoped that the more frequent imagery collection with two
satellites, LANDSAT-1 and LANDSAT-2, and that the shortening of
interval coverage to nine days, will increase the liakelihocd of
collecting Good cloud-free 1magery between June and November

& prelamingry 1 at the amagery 2t BEC 1indacartea that
certain unvegetated land-water boundaries can be defined fairly
easily 1n Band 7 With one date of imagery it was not immediately

possible to define those land-water boundaries located in haghly

vegetated areas

-13-



SITE 2

Digatal

Imagery

SITE 3

Digital

Imagery

ITmagery

TABLE 1

LANDSAT COVERAGE AT TEXAS WATER DEVELOPMENT BOGARD

JUNE 1975
Indes No Scene No Date

2 1037-182u44 8/29/72

9 1073-16244 10/4/72
23 1127-16260 31/27/72
57 1i80-18194 i/18/778

9 1073-16244 10/4/72
21 1126-16201 11/26/72
22 1127-16253 11/27/72
85 1289-16254 5/8/73
86 1289-16261 5/8/73
23 1127-16260 11/27/72
L5 1146-16314 12/16/72
45 1146-16314 12/16/72
86 12838-16261 5/8/73
b5 1146-16314 12/16/72
46 1146-16320 12/16/72
45 1146-16314 12/16/72
58 1182-16315 1/21/73
46 1146-16320 12/18/72
L7 1146-16323 12/16/72
58 11.82-16315 1/21/73
59 1182-16322 1/21/73
Other Imagery On Coast

20 1126-16195 11/26/72

-1l

Tape No Comment
EROL4L Top
EROOL Top
ERO25 All
ERCL3 nalf
ERCOL Top

Almost AlL
Top
Top
All
ER025 Part
ER0O28 All
ER0O28 ALl
Almost All
ERO28 Top
EROLS All
ERG28 Top
Bottom
ERO48 Top
ER029 All
Top
Bottom
SE



TABLE 2

SCENES OF CCASTAL ZONE, 20% OR LESS CLOUDS

Cloud Lat
OID Micro No Date Cover Long QUAL
Site 2 1703-16175 10026/1037 6/26/74 i0 28 5TN 95 50W GGPG
2034-16200 2-10002/0231 2/25/75 0 28 50N 97 30W GGGG
Site 3 161416761 3/24/74
2034-16200 2/25/75
1209-16261 6/ 8/73
1703-16175 6/26/74
1578-16264 2/21/74
1505-16230 2/10/73
2051-16140 3/14/75
Site 4 148636173 10018-0265 11/21/73 o 28 42N 924 22W -GGG
1504-16171 10018/0872 12/ 9/73 20 28 42N 94 25W GPGG
1522-16165 10019/0608 12/27/73 10 28 49N 94 21W -GGG
1703-16175 10026/1037 6/26/74 10 28 5TN 95 530W GGPG
1936-16034  1-10034/0216 2/14/15 20 28 56N 94 24W GGGG
205116140 2-10002/0442 3/14/75 0 28 53N 95 36W FGFF
Site 5 2070-16203  2-10003/0365 1f 2/75 20 26 04N 97 44W GFGG
2034-16205 2-10002/0233 2/25/75 0 25 58N 97 50W FFGG
Area North 1504-16165 10018/0871 12/ 9/73 10 30 08N 94 O0OW PGQGG
of 2 1576-16152 10002/1434 2f19/74 0 28 55N 94 16W GGGG
1882-16033 10033/0017 12/22/74 o] 30 16N 94 00W GFFG
1882-16060 10033/0018 12/22/74 10 28. 50N 94 24W GFFF
1936-16034 1-10034/0216 2/14/75 20 28 56N 94 24W GGCG
N 1/2 beiween 1703-16175 10026/1037 6/26/74 16 28 5TN 95 50W GGPG
2and 3 2051-16140 2-10002/0442 3/14/75 0 28 53N 95 36W FGFF
5 1/2 between 1505-16230 10018/0856 12/10/73 0] 28 45N 95 48BW PGPP
Zand 3 1901-16110 10033/0842 1/10/74 10 28 46N 95 51W P¥-TF
1703-16175 10026/1037 626174 10 28 5TN 95 S50W GGPG
Between 1614-16261 10022/1602 3/29/74 10 28 50N 97 13W GGGG
3 and 4 1452-16293 10016/0669 10/18/73 io 27 28N 97 21w GGPG
1974-16133 1-10036/0292 3/24/75 0 28 53N 97 20W FGGG
Between 1452.16293 10016/0669 10/18/75 10 27 28N 97 31W GGPG
4 ang 5 1758-1i6221 16028/0122 8/20/74 ic 27 24N 97 37TW  PGPG
1740-16225 16027/1116 8/ 2/74 20 27 22N 97 39W GGGG
2034-16202 2-10002/0232 2/25/75 0 27 24N 97 2TW FFGG
1974-16135 1-10036/0293 3/24/75 10 27 26N 97 44W FGFG
2070-16203  2-16003/0365 4/ 2/75 20 26 04N 97 44W GFGG

=15~



3.2.2 Examination of Automatic Data Processing (ADP)
Software

In order to accomplish the task "Preliminary examina-
tion of ADP software an test sate 3" (Appendax B) undertaken
by the Texas Waier Development Board (TWDB) in LANDSAT in-
to
several computer systems on the UNIVAC 1106 EXEC 8 configuration
in use at TWDB  Three such systems were used, each was
acquired by the TWDB from NASA/JSC during the last two
years for the Texas Natural Rescurces Information System
(TNRIS} The prancapal system employed was LARSYS-ISOCLS,
an amalgamation of LARSYS version 2 0 and of ISOCLS, an
iterataive clusteraing,procedure developed at NASA/JSC  LARSYS
was one of the earliest operational computer systems to

employ pattern recogniticn techniques in the analysis of

multispectral scanner data  This system was developed

gt Purdue University's Laboratory for Applications of Remocte
Sensang (LaR3) and was converted for UNIVAC by the Earwn
Observation Divisicn of NASA/JSC  The other two computer
systems used in the study were the Detection and Mapping (DAM)
package, designed by the Earth Observations Division of NASA/
JSC to detect and map surface water, and ASTEP, the Algorithm
Simulation Test and Evaluation Program developed by the Mission
Planning and Analysais Davision of NASA/JSC,

Implementation of the above systems at TWDB required

=16~



the addition of new subroutines and the modification of
others (Appendix D) A section was added to LARSYS-ISOCLS
to enable 1l to process LANDSAT bulk data tapes  Missang
subroutines (1 e., system subroutines at NASA/JSC but not
at TWDB) were added and other subroutines modified to
conform to operations at TWDB. FORTRAN problems involvaing
NTRAN I/0 handling of bulk data tapes were encountered and
corrected Due to the very large size of the systems (LARSYS-
ISOCLS conmtains over 125 separate subroutines), several
minor programming bugs have developed since the anitial
implementation pericd  Such occurrences were expected in
the implementation of the systems and are being corrected
as they are encountered

The inatial testing and evaluation of the various class-
1fication packages i1s being conducted in the Austwell
Quadrangle (USGS 7 5 minute topographic series) within test
site 3 (Figure 3} Both digatal tapes and imagery for the
Austwell Quad were avarlable in the TNRIS remote sensing
library for one LANDSAT scene, 1146-16314, dated 16 Decem-—
ber 1872 The TNRIS also maintains complete meteorological
data files for Texas These were examined to establash that
no unusual rainfall had occurred in the area withan 15 days
prior to the time of the LANDSAT overpass  The NOAA Weather
Station in the area 1s located at Vaictoria, approximately
25 males from the site, and scme weather data 1s also avail-

able from Port O'Connor, Point Comfort, Refugio, and Rockport
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(Appendiz E)

A gray scale map of ithe test site was generaled for
cach of the four channels using the LARSYS, DAM, and ASTLP
programs (Figure 4) These gray scale maps were then
compared with each olher and with the following supporiive
data (1) a USGS 7 5 minute topographic map (Austwell
Quad, dated 1952), (2) a land use map of the Pori Lavaca Area
available from the Bureau of Economic Geology (McGowen et al ,
an press), and (3) aerial pholography of the Austwell Area flown

by NASA for this investagation Due to the complexity of the

water features in test site 3 (bay, reservoirs, lakes, etc ),

1t was decirded to use the DAM package to classify water
in the area and to display the results at the scale of
1/24,000 (Fagure 5) Information from this map was then
overlaid on a laght table and transferred to one of the gray
scale Mmaps generated by LARSYS

At this time a certsin inconvenience was noted  The
Austwell test site was contained partizally on tape 3 of
the seene and partially on tape 4 To alleviate this situa-
tich, a program was wratten to merge sections across two
LANDSAT data tapes (Appendix F') Thug data for any site,
overlapping on two tapes and less than 810 pixels wide, could
be merged and then processed from a single tape

After notang the complexaty of the spectral respounse
in the study area and the irregularaty and variability

of 1ts features, it was deciaded to experament with classifying

-19-
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FPigure 5

4 water classifreation ¢of the Austwell area
using the DAM package and generated at a
scale of 1/84,000
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a small section from the lower left-hand corner of the
Austwell Quad (Fagure 3) LARSYS-ISOCLS was used as the
main programming toocl, with help from the other two systems
as appropriate Cluster maps of a small section (60 x 110
pizels) of the test site generated by ISOCLS are shown in
Figure 6 Maps produced by ISOCLS and ASTEP were found to
be gquite similar  For both systems, the map combining all
four chamnels seemed to produce the most detail and thus was
selected for use i1n the following analysis

Training fields and test fields were selected from the
cluster map generated by ISOCLS in order to produce a blind
classification of the avea (1.e , data 1s not correlated
wath ground truth until after classification) Statistacs
for the training fields were then generated with the LARSYS
STAT processor  In using the LARSYS SELECT processor to
choose the best.comblnatlon of channels for classifaication,
a programming pDug was encountered aue to a» eppo™ in tng map
overlay structure All four channels were used together
prior to correcting this problem  Using the LARSYS CLASSIFY
and DISPLAY processors, a classification map of the small
section was produced, and the performance of the training
and test fields were evaluated by the DISPLAY processor
(Figure 7)  Accuracy of both training and test field class-

ifacation has so far exceeded 90 percent
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A comparison of the blind classified seclion and ihe
oraginal ISOCLS map of the same avea showed them to be
nearly ideniical in the basic cluslers  Also, feeduing
the ISOCLS statistics darectly ainto the CLASSIFY and DISPLAY
processors without using training fields produced equally
high test field classification accuracy It should be noted,
however, that these hagh test field classification accuracies
were obtained without comparing the results with traditional
image interpretation and field verification  Thus, these
results may only indicate the internal consistency of the
various classificalion algorithms used (e g, clustering
va  maxamum liklihood classification training on clustered
fields) Comparaison of the classification results wath
traditional image interpretation and field verafication of
the classafacation has not yet been done because of staffing
changes in the Texas Parks and Wildl:ife Depactment (TPWD) and
Burean of Beconomie Geolagy (BEG)  Correlation waih umage
anterpretation and field checking is planned for September

Thus far the following results have been achieved (1)
three multispectral scanner classification packages have
been implemented on the TWDB computer facailities and each
has been modified, tested, and debugged, (2) several classifi-
cation schemes (LARSYS-ISOCLS, DAM, ASTEP) have been explored
in part of test site 3 based upon clustering and training
field techniques And, (3) good preliminary classification

results using these schemes have been achieved wath above 90

percent accuracy without correlation with ground truth
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3 3 Recommendation for a Cost-Benefil Sirategy to Evaluate
a LANDSAT-Based Inventory and Monitioring Sysiem

3 31 Role of Cosl-Benefil an this Invesligation

Thas LANDSAT investigation potentially is one step in
the development of an operational system for delivering LANDSAT-
deraived information producis on land and water feaiures to
decision-makers in the stiate governmeni, and eventually, to
the privale sector of Tezas  Two important cbjectives of
this investaigation are 1) to develop the capabilrity within
state governmeni to produce LANDSAT-derived products and
2) to evalvate a few of these information products used as tools
for solving manageirent problems  Because the scope of the
rnvestigation i1s limited to the coastal region the evaluation
of satellite data 1s resiraicted to those agency programs
with concerns in the coastal zone

One method of evaluating information products from
satellite data is the cost-benefit analysis  The purpose
of this section 1s to propose some design alternatives which
would ensure the appraisal of not only the technical feasi-
bilaty but also the costs and value of supplying such satellite
data to state agencies  Within the context of this LANDSAT
investigation, the evaluatipn of the costs of producing infor-
mation and alsc the value of satellite information te coastal
zone decision-makers 1n the state 1s the particular task of
cost-benefit  As cost- benefit analyses can be lengthy in-
vestigations of data specification and choice of analytical

methods, and as the project contract allocates no funds
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explicaity Tor performing such an analysis, 1t 1s imporftanil to
assess lhe possible depth of a cost-benefit in thas projecl
The following i1s a discussicn of ihe iypes of benefats which
could accrue lo various state agencres i1f satellaite data are
used and a notion of the time and costs that different kinds
of evaluation would entail

At the outset, it is important to emphasize that the
development costs of the project will nol be evaluated per
se as part of the costs (or benefits) of supplying satellite
data to the state  These costs are already sunk in the sense
that they are already committed to the project On the other
hand, 1t i1s possible that a similar project might need to be
undertaken for land and water features outside the coastal
area. and perhaps the development costs of the LANDSAT pro-
ject could be used to evaluate whether or not such an
investigation should be undertaken

In the following discussion, thougnh, it should become
obvious why system costs need to be documented This is a
crucial aspect of the design of the project

For purposes of discussion, the benefits of the LANDSAT
project can be broken i1nto two categories These can be
usefully dubbed the "cost-savings' benefits and the "new
information™ benefits  Notice that the benefits have to
do with the value of the information to decision-makers
Information on physical features has no meaning in a cost-

benefit analysis unless some use 1s made of 1t by decision-
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makers.

The first category of benefils assumes that ihe value of
information now used by agencies is worith at least the
costs they incur in collecting it  The important distinciion
2 *thig case 15 the sssuwptaion that the information obtained
from satellate daia is the same in gquality and quantity
as that currently obtained by conventional metheds  In thas
context, the only distinction betwesn informaticn products
generated from competing sources 18 the costs of production
The cost-benefit analysis then amounts to a comparison of
costs. The penefits or disbenefits of satellaite data over
conventional cellectiron methods are the cost-savings or
extra costs, respectively, of choosing to use satellite data

Benefits (or disbenefits) from the cost-saving method
of evaluation normally imply that there 1s a need for the
specific type of information required (e g , lypes of features,
accurdey of identificacson, freguercy of coverage, and
timeliness of processing the data), by potential users in
the state

It 1s possible, however, to evaluate the costs of
acquiring certain physical information without reference
to an zapplication  Investagation of the costs of alternatives,
such as aeraial photography or ground surveys, could be under-
taken  Such cost comparisons would simulate actual data needs
1n certain state agencies and could perhaps be used later on

to evaluate the cost-savings associated with different
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information "packages" lo various agencies At thias
point, 1t i1s amportant to emphasize thal a basic requirement
of this iype of analysis 1s ihe cosl of generating inflormalion
from satellite data  Methodologres for eslimaling the cosls
of generating information from satellile data are disensged
in Appendix G

"New anformation' benefits could arise from the fact that

satellite data will daffer in kind from present data The

synoptic character of the data or frequency of availabilaty
conld prove invaluable to a decision-maker  Thus, satellile
data may have the potential to alter the decision-making pro-
cess 1tself In thas case, the benefits would derive from the
fact that new demands for satellite data might spring up in
some quarters as new uses are perceived These new demands
for satellite data might exceed the demands for previous
information, and satellite data might replace those data
Finally, there 1s the possibilaty that satellite data will

ke sc inexpensive and/or revoiutionary 1in rts impact

that a1t will induce a decision-maker 1o use 1t 1n areas where

no information existed before. Ultimately, in this case, the

demand for nev kinds of information is a deraved demand, for
the value of information 1s only the benefit (oxr disbenefit)
as 1t contrabutes to better (worse) decisions which impact
on society or the state

"New Information' benefits are extremely difficult to
anticipate One can imagine havang traed, twenty-five years

ago, to anticipate the impact of the computer on society today
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For the above reasons, 1 e , 1) the difficulty of
anticipatang impacts of new information on the decision-
making process, 2) the impact on sociely of the changed
decision, and 3) the Timited funde of 1he TANDSAT, proiect.
1t 15 recommended that the cost-benefit evaluation concentrate
on a cost-savings evaluation of LANDSAT-derived informaticn

It 1s appropriate lo consider what a cost-savings
analysis would miss in the way of benefiis of using satellate
data In truth, most satellite data will probably be some-
what different in kind from that now collected in every
agency  Thus, benefits can be artifically divided into
four categeries 1) theose in which anformation supplied
by satellaite i1s the same, so that cost-savings are the
only benefit, 2) those in whach some cost-savings accrue

from the use of satellite data, but the agency also fore-
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sees new informatio
little or no cost-savings, but new or added information
benefits from satellite data are perceived and replacement
of current collection systems seems warranted, and 4) those
in which there are no cost-savings, and information from
satellites i1s used where no information source existed
before

A cost-savings evaluation of an operational LANDSAT
system will capture all of the benefits in (1), some of the

benefats 1n (2), and none of the benefits in (3) and (4).

~31-



A Tew points should be siressed A cost assessment
of the value of LANDSAT aimplies matching samalar kinds of infor-
mation products wilh those currently used by agencles  As
stated earlier, such products mighl perhaps be completely
simulated  Another approach might be to conduet a survey
of all data use in state agencaies thal deal with the
coastal zone to select the most widely useful satellite
information products to test in this investigation  However,
the approach chosen in this investigation was to select
information products curpently used and available in the
General Land Office (biologic assemblage informatlion on
USGS 7 5 minute quads., and land use maps at 1 125,000
published by the Bureau of Economic Geology) as the initial
products for testing. What the @bove discussion on choosaing
appropriaie products amplies i1s that current data use may be
diffacult and time-consuming to assess, and that "new
information' needs might be even more difficult and time-
consuming to survey

Even 1f new information needs could be zssessea, an
evaluation of the benefits of using satellite data staill
might not be a sample task

Assume that satellite-deraived information products along
the coast were used in the 01l and gas leasing process of the
Land Office  These products might have the effect of makang

leasing requirements more strenuous thus, ilnereasing businesses!
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uncertainty about whether or not 1o lease, which could
discourage leasing along the coasl A decline in leasing
maght mean a declinc in revenues to The state, but how much
would revenue have declined anyway il such information had
not been used by decision-makers® Again, suppose changes
in lhe leasing process affect ihe coastal environment
by increasing leasing in some areas and decreasing it
in others® Is the fishing industry, for example, worse
off or better off because of decreased or increased
disturbance of habaitat® Such a question might call for
a full scale evalustion of fash habatats in the stiate and
the natural and man-caused changes which have been occurring
in them

This example illustrates the dafficulty of antici-
patang the impact of the altered decision-making process
on soclety resulting from "new" information  Such an analysis
1s beyond the scope and purpose of this ainvestagation Therefore,
an analysis of new information benefits will not be undertaken

3.3 2 The Evaluation Strategy

The design strategy for evaluating the feasibalaty of
implementing an operational LANDSAT system will focus on a
cost-savangs evaluation of the' system  The opjective of this
type of approach i1s to determine whether, and to what extent
information obtained from an operational LANDSAT system is

cheaper to produce than comparable information produced from

non-satellile sources The assumpticn 1s made that salellites
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and their technology will be available to poteniial
users during the lifetime of a proposed operational
system, thus, no allowance i1s made in the evalual.on
for the possibilities that satellite data may cease to
e available because o
NASA or the U S8 Congress, the ultimate funding authority
for an operational LANDSAT sysiem  Availabalaty of satellaite
dala 1s an exogenously determined varisble withain the con-
text of this LANDSAT project, and as such, availabilaty of
data 1s not a subject for the evaluation

The cost-savings approach will document the difference
in costs between information products derived from saiellite
vs necn-satellate data as the benefii, in dollars saved,
to an agency or user  Since information products
deraved from satellite data wall usually be somewhat
different in kand from the data presently used, we propose to
evaluate information products deraved from satellite data
that the decision-maker finds just as usable as and roughly
"equivalent™ to the information that he presently uses
LANDSAT-deraived information products that are similar to
non-LANDSAT information products will be analyzed, rather than
totally new types of information products, parlly because
wnformation on the cost of producing existing products,
such as the Bureau of Economic Geology land use maps, should
be available

The cost~savaings evaluation will therefore focus on the

unit costs of producing informataon products that are deraived
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from technologically competing data sources  This approach
will entail a careful documenilation of the costs assocaated
with the experimental phase of ihe LANDSAT project, an

estimation of the cosls of producing satellite derived in-

of data on the costs of producing non-satellite derived 1in-
formation products, cost comparisons, estimales of demand
functions for information (Appendix H), and estaimates of
the present values of the annual streams of costs and benefats
that will be associrated vith the implementation of an operation-
al LANDSAT system

The methodologies and assumptions that are employed in
the evaluation, as well as estimation procedures, are discussed

in greater detail in Appendix @ The cost-savings evaluation
w1ll nol only show how much implementation of an operational

LANDSAT system will lower the unilt costs of generating an information
product, such as a land use map, puc will also provide an

estimate of benefits realized, given certain assumptions

about the demand for information  The conclusions emerging

from a cost-savings evaluation should indicate whether

there are pecuniary advantages to be gained by using LANDSAT

data to generate certain types of information products

Finally, because a cost-savings evaluation might
prove inapplicable to this projeci, and because additional
types of evaluations might prove useful, a section on the
cost-effectiveness approach to evaluating LANDSAT information

1s 1ncluded in Appendix G
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SIGNIFICANT RESULTS
None

PUBLICATIONS

None

None

FUNDS EXPENDED

GENERAL LAND OFFICE (GLO)

& Labor $8,084 00
¢  Overhead $ 454 93
& Travel $ 293 85
TOTAL EXPENDITURES FOR THE 15T QUARTER $ 8,832 78

BUREAU OF ECONOMIC GEOLOGY (BEG)

@ Labor $1,540 00
8 Material & Supplies $ 285 00
& Equipment $6,875 00
& Travel $ 0
TOTAL EXPENDITURES FOR TEHE 1ST QUARTER 8 8,300 00

Due to some accounting peculiarities resultang from
the appropriation biennium the Bureau of Economic Geology
transferred equipment funds into a local funds account, from
which they have arranged to purchase the following equipment
in September

Accessories for B & L Zoom Transfer Scope
(already belonging to the Bureau of Economic Geology)

1  #53-05-12 2% map lens $163 00
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2 #53-05-3L 0 75 ¥ map lens  $163 00

3 #53-05-72 positioning stage $150 00

A Pausch and Lomb scope wall also be selected an September

The Richards Corporation, Model MIM-231100 Light Table,
self-zupportling, Elevating with 11 x 40 anch 1lluminatled
surface, 28 to hb inch stage elevation, manual dual Film
reel brackets, and overhead carriage with coarse and fine
focus mechanisms to accomodate Bausch & Loomb's Zoom 95

Stereoscope System . 54,950 00

TEXAS PARKS & WILDLTFE DEPARTMENT (TPWD)

@ Laboxr $1,457 81
0 Materials & Supplles 5 62 79
8 Travel $  1ux 25

TOTAL EXPENDITURES FOR THE MONTH OF JUNE $ 1,661 85

{we have not been bzlled for the mowmths of July and August)

TEXAS WATER DEVELOPMENT BOARD (TWDB)

@ Labor $3,932 00
8 Computer Cost $ 750 00
TOTAL EXPENDITURES FOR THE 1ST QUARTER $ 4,682 00
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CONSULTING SERVICES

4]

2]

Office of Information Services {(0IS)

$3,250 was allocated in the proposal to the
Governor's Office of Information Services which has
since been disbanded by the Governocr One ox Lhe
tasks of OIS in farst work program was to assist in
performing the cost-benefit analysis on the monitoring
system developed during the investigation  Because
we no longer had the services of an economist in
exther the GLO or the Governor's Office, the decision
was made to use money budgeted for 0IS to plan our
cost-benefat approach and to develop cur cost account-

ing procedures
Pat Malin and Koren Sherrill viorked as ecomomic
consultants on the cost-benefit design this summer

Edward B Deakan IIT, the accounting consultant prepared

the Cost Accounting System

TOTAL EXPENDITURES FOR THE 15T QUARTER $2,843 20

Consulting Services Contract with Dr Robert K Holz

TOTAL EXPENDITURES FOR THE 15T QUARTER $2,000 00

TOTAL EXPENDITURES FOR THE 1ST QUARTER ON THE LANDSAT

INVESTIGATION . $28,319 83
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8 0 DATA USE AS

OF AUGUST 31, 1375

Value of Data
Allowed

Value Ordered

Value Received

BALANCE

1MAGERY
Accounl #623790

ccr
Account #G B3790

ATRCRAFT
Account #G6 3790

Amount Amount Amount
$900 00 $6,400 00 $9,216 00
$368 00 N/A N/A
$ 45 00 N/A H/A
$505 00 $6,400 00 $9,216 00

9 0 AIRCRATT DATA

None ordered during this reporting interval
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APPENDIX A

STATUS REPORT OF GLO/TP&WD HABITAT MAPPING
1 June 1975 to 31 August 1975

prepared by Paul Shank
Map Production

Prior to the contract period, conesiderable effort was evpended
in Zoom Transfer Scope familiarizallon, training, symbology design
and product format., During this phase the Austwell sheet was pro-
duced. There 18 a continuing effort to upgrade subjecl presentation,

Austwell sheet. Base map (vegetation znomalies not identified)
wag completed before the contract period., Published {phota copies
preparad),

Port 0'Connor sheet., Base map completed July 10. Publighed.

Pass Cavallo sheet, Base map completed July 28. Not published.

Port Aransas. In compilation, Aborted July 10,

Compilation Procedure - Base Map

Map base (geodetic) control is maintained by direct transfer of
selected photo imagery to USGS 7%' Quadrangle. Color imfrared praints,
furnished by the General Land Office, are mounted in the Bausch and
Lomb Zoom Transfer Scope and projected onto the USGS map at map scale,
Discounting the need for the higher powered map lenses of the ZTS to
facilitate identification and delfeation of complex areas, the 1X map
lens 1s relied upon to malntain spatial relationship. The 1X lense
offers a larger field of viev and expedites the compilation process.
NASA photography, f£ilm positives in color or color IR, generally of
small secale, are used as additional reference or as primary 8source
when additional coverage 18 necessary.

The photo imagery is analyzed and significant data selected teo
compile an wpdated manuscripi copy on the USGS Quadrangle.

A review 18 made of pertinent reference material for its appli-
cation to the manuscript. The review incliudes Bureau of Economic
Geology (biologic assemblage data)}, General Land Office (oll wells
and pipelines), Texas Parks and Wildlife (prime nurseries, biologilc
sampling stations, commercially important reefs, dredge altered areas,
public ramps, parks), Department of Intericr (Wildlife refuges), and
National Ocean Survey (channels and GINW markers).

A final compilation copy iz then prepared ianthe form of a mylar
tracing of the manuscript copy. Additional data such as land tracts
(traced from GLO/BLG mylar copies) are added at this point. Symbols
and text annotation are then applied to complete the compillation
copy. This copy, prepared in mylar format, is reproduced in either
photo mylar or blue line paper copy.
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Habltat Annotation Procedure

Vegetation anomalics are identifled on the photo Imagery and out-
lined on a mylar overlay registered to the photo image. The image is
ficld checked to determine domlnant plant speclies., Tollowing the £icld
check, the information completed on the mylar overlay is drafted and
identified on a photo mylar copy of the base map. As of this aate,the
following have been determined germane to the identification effort.
Amaryllis, Baccharis,Batis, Borrichia, Carex, Cymodocea, Distichlis,
grasses, Halodule, Halophila, Juncus, Monanthochle, Phragmitcs, Ruppila,
Sagitraria, Salicornia, salt ecedar, Scirpus, &partina, Suaeda, Thalaa-
Bia’ Typha.p

Problem Areag

location of our facllitfes in an srea of extreme humidity has had
two major affects on our cartographic effort,

1. Map positioning error. The USGS Quadrangle. in paper format,
was subjected to differential expansion...primarily east and
west, The enpansion ls as much as one quarter of an inch
{.6 cm). At secale, thia represents a ground position error
of 500' (150 m) when the photo mylar copy of land tracts,
prepared in Austin, is registered to the paper copy held at
Seadrift,

2. Zoom Transfer Scope, In early July, difficully was exper-
ienced in determining features and color of the photo image.
The gscope was inoperative as of July 10, The problem was
discussed with Mr. Rex ifcHarl of Bausch and Lomb.  Following
his instructions, the lenstes inside the control module were
examined, One lens was covered with what appeared to be a
fungus growth. The module was then delivered to Mr, Chaxd,
Bausch and Lomb rapresentalive at Auatin,
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APPENDIX B

EXAMPLES 0f PROGRAM EVALUATION AJD REVIEW SCHEDULES
(PERS) USED TO DEFINE PROJECT TASKS AND SCHEDULING
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LEGEND
{Task /Time Peraod  EVALUATION REVIEW SCHEDULE o
a /Responsabalaty FOR _DESIGHING APPROACH FOR DRAET 7/7(
b /Control COST-BENEFIT ANALYSIS
¢ /Coordination Date
Contrel Bxpected Date
Date Complete Completed

1 Review project objectives stated in the proposal 6/13/75 A /13' /7_\._-
and work statement and determine role of cost/bene-
2t an this anvestigation pi¥
a) Pat Malan
b) Peggy Harwood
¢) Wermund, Ellis, Koren Sherrall
?  Investagate "what NASA wants an a cost/benefit 6/27/75 | ¢ f2e frs
analysas" \
a) Pat lalan PR
b) Peggy Harwood
e) NASA contacts at Goddard & JSC, Koren

3  Document steps 1 and 2 7/11/75 ~
a) Pat halain ¥ ”/ 75
b) Pegey Harwood ;P-EQ"

4  Begin desxgn of spproach for cost/benefit 7/16/75 7'/‘?,/7{_
analysas
&) Pat llalan T’B—'
b) Peggy Harwood
¢} Koren Sherrill

5 Review desagn 7/18/75 )
a) FRon Jopes /18/75
b) Pegey Harwood 'PT}"
¢) Pat Malin, Koren Sherrall

& Coordinate @esign with techn.cal ronitor 7/25/75 7'/ e
a} Pegzy 28 /75

-
b} Koren Sherrzll e te(d

fYr»\-;_ fardin,

7 Design cost-accounting procedures and sheets 8/15/75 g _
a) Accountant / 1/75
b) Koren Sherrill pif

a) KXoren Sherraill
b) Peggy narwood

8 Complete design and document for quarterly report 8/28/15 ?/7_{( 7;&)
e) Pat Malan

Page of
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Phase 1 a

LEGEND
[Task [Time Period BEVALUATION REVIEW SCHEDULE
% JResponsibTiity  For_ BUILDING REGIONAL BASE
b /Tontrol FOR TEST SITE 3 SAN ANTOMNIO BAY

¢ /Coordination

Transfer to TWDB records of i1nvestigation account
numbers for oraering air craft and satellite

data from ERDS Data Center

a  Peggy Harwood

b Delores Seaton

¢ Mike Ells

Decide criteria for selecting wmagery {same date
as TWDB tapes? scale, bands, prints, coiors, PR?
and supporting aircraft data (test sites 3,4)

a YWermund {BEG)

b Peggy Harwood (GLO)

¢ Holz, Childress

Inventory sateliite 1magery available from EROS
at TAMU brovse fi1le

a  Wermund

b ke Ell1s

¢ Peggy, Roger

Order 1magery from EROS Data Center, Copy to GLO

a Roger (TUDB)

b ke El11s (TWDB)

¢ Vermund and Delores (copies of transactions,
records)

Indes mmagery and aircraft data (Mission 300)

a Roger
b ke Ellis
¢ BEG, DPC

VYermund, Goessiing, Rouse

Prepare "reports" documenting data selections
criteria snd data handling procedures

a Wermund, Ell1s

b Peggy Harwood

Deatt
-

Control

Date

9/7s

Date
bxpected Date
Complete Complated

10

Ident1fy features and imagery
a fobert Mnlav {BEG)
b  Peggy Harwood

"Ground Truth® i1nterpretation with aerial photo-
graphy, coastal atlas, TPWD maps, meteorological
and tide data

a Finlay

b Peggy Harwood

Review interpretation and select field stations
for field verification and change detection 1n
each important feature

a Childress

b Peggy Harwood

¢ Finlay, David Hurphy {TWDB), Holz

Prepare reports documenti.ng steps 7 through 8
including time/cost

a Finlay, Childress

b  Peggy Harwood

- B-%

-~
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Phase 1 a

5% -3

LEGEND
/Task [Time Period EVALUATION RCVIEW SCHEDULE
2 /Responsibliity FOR_ BUTLDING REGIONAL BASE FOR Deatt 7S
b /Coatrol TEST SITE 3 SAN ANTONIO BAY
¢ /Coordination Date
Gontrel Expected Date
Date Corplete Comnleted
11 Obtain negatives and clean positives Copie of
USGS topo maps (1 24,000 scale) wnth State tracts
from Highway Department (maybe)
a Peggy Harvood
b Finlay
¢ Vatson, Waddell, Delores (requires new
contract?/nev $)
12 Obtamn blue-line copies ot topos wiih State
tracts from GLO
a Peggy Harwood
b Fainlay
13 Qbtan base maps at 1 250,000 scale from
Coastal Atlas series, Port Lavaca Sheet
a BEG
b Finlay
14  Transfer features identified onto USGS topo base
{1 24.000) with State tracts and onto base al
1 250,000 scale, with Tegend
a BEG
b Finlay
15 Compute areas of features 1dentified
a BEG
b Finlay
16 Develop criterta for selecting 1mage product
formats and evaluating map products
a Pegqy
b Ron Jdones
¢ Finlay, purpese, use, 1nfo needs, accuracy,
cost/time, Holz, Gosdin, Childress, Woodruff
17 Prepare reports evaluation 1 250,000 scale map
as ar nwaptory tool to update Coastal Atlas
series land ose map, includrrg tme/cosl of
prepatation
a Finlay
b Peggy Harwood
c Holz
18 Prepare report evaluating 1 24,000 scale maps as
inventory tools to assist coastal leasing de-
cisions in GLO, other selected problems, in-
cluding timefcost of preparation
a Pegygy darvood
b Finlay
¢ Childress Holz, Bob Clark, Woodruff
19  Transfer completed information products (maps,
charts, legends} to system archives
a  Roger?
b Mibe
¢ Finlay, Peggy
Pagqjipflg_




Phase Ia

LEGEND

/Task

EVALUATION REVIEW SCHEDULE
TOR

/Time Period

a2 [ResponsibiliLy
b /Control

¢ /Coordination

TEST SITE 4

1  Review and modify, 1T necessary, criteria used
to select imagery and supporiing aircraft data
for test site 3
& Finlay
b Peggy Haruood
¢ Holz, Childress

2 Inventory Satellite data avaiiable from EROS
a Roger
b ihke
¢ Finlay, Childress

3  Order 1magery and supporting aircraft data, copy

to GLO
a Roger
b ke

c Finlay, Delores

4  Indes 1magery and aircraft data for test si1ie 4
a Roger
b Mike

5  Prepare reports documenting modifications (1f
any) in data selection criteria or data handiing
procedures
a Finlay. Ellis
b Peggy Harwood

BUILDING A REGIOMAL BASE FOR
HARBOR ISLAND

Oreft s
Oraft

6 Identify features on 1magery, using test site 3
as guide (signature extension)
a Finlay
b  Peggy

7  "Ground Truth" interpretation with supportive
data with attention to confidence 1n Step &
a Finlay

b Peggy

8 Review 1nterpretation and select field stations
a Childress

b Pegay
¢ Finlay, David Murphy (TWDB), Holz

9 Prepare "reports" documenting steps 6 through 8
metuding time/cost
a Finlay, Childress
b  Peggy

10 GCbtain negatives and clean positive copres of
topos with State tracts (1 24,000} from High-
vay Department
a. Peggy
b Finlay
¢ \Watson, Waddell, Delores

ORIGINAY, paGE 15

OF POQR

QUALITY
3a-9- Y4

Date
Conirol Erpected Date
Date Complete Completed
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Ia

LEGEVD
[Task

- ?Responaibilitg

fTime Period EVALUATION REVIEW SCHEDULE

For  BUILDING A REGIONAL BASE FOR

b /Control TEST SITE 4 HARBOR IStAND
¢ [/Coordination

11

12

i3

14

15

16

17

18

Obtain blue-line copies of tops wnth State
tracts from GLO

a Peggy
b Finlay

Obtain base map{s) at 1 250,000 scale from
coastal atlas CLorpus Christl Sheet and
Port lLavaca Sheet?

a BEG

b Finlay

Transfer features identi1fied to topo base {1
24,000) and to 1 250,000 scale base with legend
a  BEG

b Finlay

Compute areas of features 1dentified
a BEG
b Finlay

Review criteria for selecting product formats
and for evaluating map products

a Peggy

b Ron Jones

¢ Holz, Finlay., Gosdin, Childress

Prepare report evaluating 1 250,000 scale map
format as 1nventory tool to update coastal atlas
land use map, including time/cost of preparation
a Finlay

b Peggy

¢ Holz, Voodruff

Prepare report evaluating 1 24,000 map format as
apyventory tool to assist GLO coastal leasing

dec s5i¢mg, 1ncluding time/oost of preparation

a Peggy

b Finlay

¢ Childress, Holz, Bob Clark

Transfer completed information products to
archives

a Roger

b Mike

¢ Finlay, Peggy

59— B

Control
Date

!;}j:f:ﬁi{_ - |ns

Date
Erpected Date
Complete Completed

[
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Phase I a

LEGERD
/Task /Time Period EVALUATION REVIEW SCHUEDULE
a ?Resgonsibilitg FOR BUILDING A REGIONAL BASE FOR TEST
b /Control SITE 5 SUUTHERN LAGUNA MADRE
¢ /Coordination
Control
Date

Review and modify, 1f necessary, eriteria used to
select 1magery and supporting aircraft data Tor
test s1tes 3 and 4, dates Tor test site 5

a Finlay

b  Peggy Harwood

¢ Holz, Childress

Inventory satellite data availabie from ERQS

a Roger

b ke

¢ Finlay, Childress

Order amagery and supportwng atrcraft data
a Roger

b Milke

¢ Finlay, Delores

Indey smagery and aircraft cata for test site
a  Roger
b Mike

Prepare reports documenting modification (1f any)
1n data selection criteria or data handling
procedureas

a Finlay, Ellis

b Pgggy Harrood

Oratt q|'15'
el

Date
Crpected Date
Complete Completed

o

Tdent1fy features on 1magery, using test sites
3 and 4 as guide (signature extension)

a Finlay

b Peggy

"Ground Truth" interpretation with supportive
data, and with attention to confidence 1n Step 6
a  Finlay

b Peggy

Review interpretation and select field stations
a Childress

b Peggy
¢ Fainlay, David Murphy {TUDB), Holz

Prepare "reports" documenting steps 6 through 8
inctuding time/cost

a Finlay, Childress

b  Peggy

10

Obtain negatives and clean positive copres of
topos with State tracts (1 24,000) from Highway
Department

a Peggy

b Finlay

¢ Vatson, Waddell, Delores

290-6-6
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11

12

13

14

15

16

17

18

Phase I a

Obtain blue-1ine copies of topos with State
tracts from GILO

a Peggy
b Finlay

Obtain hase map(s) at 1 250,000 scale from
Coastal Atlas Corpus Christi Sheet and Port
Lavaca Sheet?

& BEG

b Finlay

Transfer features 1dentified to topo base {1
24,000} and to 1 250,000 scale base with legend
a BEG

b Finlay

Compute areas of features rdentified
a BEG
b Finlay

Review criteria for selecting product formats
and for evaluating map products

a Peggy

b Ron Jones

¢ Holz, Finlay, Gosdin, Childress

LEGEND
{Task /¥ime Pericd EVALUATION REVIEW SCHEDULE
a 7ResEOnsibilitz For BUILDING A REGIONAL BASE FOR TEST
b /Control SITE SITE 5 SOUTRERN LAGUNA MADRE
¢ /Coordination
Control
Date

Oraft A5

Date
Expected Date
Complete Completed

Prepare report evaluating 1 250,000 scale map
format as snventory tool to update coastal atlas
Tand use map, including time/cost of prepara-
tion

a  Peqgy

b  Finlay

¢ Childress, Holz, Bob Clark
Piepare report evaluvating 1 24,000 map format adg
invento y tool to ass.st CLO ceastal leasing
aecisiofs, Inciuuing timz/cost of p cparat-or
a Peggy

b Finlay

¢ Chldress, Holz, Bob Clark

Transfer completed information products to
archives

a Roger

b Mike

¢ Finlay, Peagy

54— 37
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Phase I a

{Task /Time Perlod EVALUATION REVILCW SCH
S A COULE
a /Responsibility TOR _ BUILDING A REBIONAL BASE FOR TEST Dea$t s

b /Control SITE 2 WEST GALVESTON BAY
¢ /Coordination

Date
Control Lxpected Date
Date Complete Completad

T Review and modify, 1f necessary, criteria used to
select imagery and supporting azircraft data for
Test s1te 5, dates Tor test sife 2
a Finlay
b  Pegagy Haruood
¢ Holz, Childress

2  Inveniory satellite data available from EROS
a Roger
b Mike
¢ Finlay ,» Childress

3 Order wmagery and supporting ayrcrafi data, copy
to GLO
a Roger
b Mibe
¢ Finlay, Delores

4  Index ymagery and aircraft data for test site 2
a Roger
b  Mike

5 Prenare reports documenting modifications (1f
any) 1in data selection ¢criteria or data handl-
ing procedures
a Finlay, Ellis
b Peggy Harwood

6 Identify features on amagery, using test sites
3-5 as guide (signature extension}
& Finlay
b Peggy

7 "Ground Truth" interpretation with supportive
data with attention to confidence 1n Step 6
a Finlay
p Peygy

8 Review nterpretation and select field stations
a Childress
b Peggy
¢ Finlay, David Murphy {(TWDB), Holz

9  Prepare "reports" documenting steps 6 through
8 including time/cost
a Finlay, Childress

b Peggy

10 Obtain negatives and clean pousitive copies of
topos with State tracts (1 24,000) from High-
wvay Department
a Pegay
b Finlay
¢ Watson, Waddell, Delores

ORIGIN:AL PAG‘E IS Page_?__oflg__
OF POOR QUALITY

39- B-¢




Ia

-8~ 4

LEGEND
/Task /Tine Perlod EVALUATION REVIEVY SCEE
B ponethTiTey 2% Fon BUILDING A REGIOHAL BASE FOR TEST  (Yealt Al7s
b /Control SITE 2 VEST GALVESTON BAY —_—
e [Coordination Date
Control Expected Date
Date Comnlete Completad
11 Obtain blue-Tine copies of topos with State
tracts from GLO
a  Peggy
b Finlay
12 Obtain base map(s) at 1 250,000 scale from
¢oastal atlags Corpus Chragty Shul and Port
Lavaca Shut?
a BEG
b Finlay
13 Transfer features 1dentified to topo base {1
24,000) and to 1 250,000 scale base with Tegend
a BEG
b Finlay
14 Compute areas of features i1dentified
a
b Finlay
15 Review criteria for selecting product formats
and for evaluating map products
a  Peggy
b Ron dJones
¢ Holz, Finlay, Gosdin, Lhiidress
16  Prepare report evaluating 1 250,000 scale map
format as 1nventory tool to update Coastal Atlas
land use map, including time/cost of preparation
a Finlay
b Peggy
¢ Holz, Woodruff
17  Prepare report evaluating 1 24,000 map format as
1nventory tool to assist GLO coastal leasing
decisions, including time/cost of pravarstion
a  Peggy
b Finlay
¢ Childress, Holz, Bob Clark
18  Transfer completed information products to
archives
a  Roger
b Mike
¢ Finlay., Pegay
Page 8 oﬁlg_




Phase I &2

LLGEND

[Task

a ?Resgonsibilitx

/Time Period EVALUATION REVILW SCHEDULE

¢ /Coordination

Review and modify, 1f necessary, criteria used to
select magery and supporting aircraft data for
test sites 3, 4, 5, 2

a Finlay

b Peggy

¢ Holz, Chiidress

FOR BUILDING A REGIONAL BASE FOR TEST
b /Control SITE 1  ENTIRE TEXAS COASTAL STRIP

Control
Date

Dea§ft N[1S
Pear’

Date
Eavected Date
Complete Completed

Inventory satellyte data available from ERQS
&  Roger
b Mike
¢ Finlay, Childress

Order magery and supporting aircraft data
a Roger

b Mike

¢ Finlay, Delores

Index magery and a'rcraft data for test site 1
a Roger
b Mile

Prepare reports documenting modifications (af
any)} 1n data selection criteria or data handling
procedures

a Finlay, Eilis

b Peggy

Identify features on 1magery, using test sites
3, 4, 5, 2 as guide (signature extension)

a Finlay

b  Peggy

“"Ground Truth" interpretation
a Chidress
b Peaggy

Review interpretation

a Childress

b Peggy

¢ Finltay, Davad Murphy (TilDB)

Prepare "reports" documenting steps 6 through 8
a [linlay, Childress
b Peggy

10

Review map product evaiuation, including time/
cost data for 1 250,000 and 1 24,000 scale maps
to determine 1¥ some or all of steps 11-17 can/
or should be attempted

a Peggy
b John Gosdin

¢ Ron Jones, Finlay

3G- %~ lo
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Phase I a

LEGEND
[Task

a {Respongibilit

/Time Period EVALUATION REVIEW SCHEDULE

¢ fCoordination

11

12

13

14

5

17

18

Obtain negatives and clean positive copies of
topos with State tracts (1 24,000} from Highway
Department

a Pegay

b Finlay

¢ latson, iladdell, Delores

Obtain blue-1ine copies of topos with State
Eraces Trom G0

a  Peggy
b Finlay

Obtatn base map(s) at 1 250,000 scale from
remaiming Coastal Atlas

a BEG

b Finlay

Transfer features i1dentified to topo base (1
24,000} and to 1 250,000 scale base with Tegend
a BEG

b Finlay

Compute areas of fTeatures identified
a BEG
b Fanlay

Prepare report evaluating 1 250,000 scale map
format as inventory tool to update coastal
atlas land use map

a2 Finlay

b Peggy

¢ Holz, Woodruff

Prepare report evaluating 1 24,000 map format
as inventory tool to assist GL0 coastal leasing
decisions

a Peggy

b Finlay

¢ Chldress, Holz, Bob Clark

Transfer completed 1nformation products to
archives

a Roger

b Mike

c Finlay, Peggy

309~ ||

FOR_ BUILDING A REGIONAL BASE FOR TEST
b /Control SITE T ENTIRE TEXAS COASTAL STRIP

Control
Date

OPM%T'quS
et L

Date
Cxpected Date
Complete Completed

Pagq;yloﬁ;gl




Phase T b

LEGEND
/Task /Time Period EVALUZTION REVIFT SCHEDULE
Ta [Respomstbility Fox PRELININARY EAAMINATION OF ADP DRAFT  7/1¢
b /Control SOFTWARE IN TEXT SITE 3 ~ SAN ANTONIO BAY
¢ fCoordination Date
Control Expected Date
Date Complete Completed

1  Inventory exisling LANDSAT tapes 1n TUDP Library [
a David Murphv
b Mike

2 Inventory existing conventional aldorithms in THDE
Library for classifying LARUDAT data
a Davad
b Mibe

3 Provide nterpretation references (supportive
data) to computer operators for sitc 3
a  Peggy
b Mile
¢ Wermund, Holz

4 Acquire meterological and t{ide data Tor dates,
times of LANDSAT tapes {from THWDB?)
a David or Bil1 Hupp
b Peggy
¢ Roger, Wermund, Childress, Rouse

5 Provide field trip and interpretive guide to
orient participants to test site 3
a Holz
b Peggy
¢ Wermund, Childress

6 Perform preliminary classitication on existing
data with conventional algorithms
a Bavid Murphy
b Mike

7 "Ground Truth" and refine classification with
supportive data
& David, B171 Hupp
b }11!-8
¢ MWermund, Childress. Peggy

8 Prepare reports evaluating and documenting qual-
1ty of tapes, algorithm performance and any ney
procedures mplemented
a Mbe, David
b Peggy

Page of
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Phase I b

Control
Date

DRAFT 1/n

Date
Expected Date
Complete Completed

LEGEND
/Taglk /Time Period EVALUATION RLVILCY SCHTDULE
a [Reeponsibility FOR EYAMINING ADP SOFTWARE
b fControl FOR TEST SITE 3
¢ fCoordination
1 Becide criteria for selecting LANDSAT tapes
a David Hurphy (TIDB)
b Peggy
¢ Mike E1l1s, Rouse/Schell, Wermund (Phase Ia)
2 Inventory satellite data available from ERDS
a Roger
b Hike
¢ Wermund
3 Order tapes from ERDS
& Roger
b tMike
¢ Delores
4  Inder tapes
a Roger
b Mike
¢ Rouse/Schell (revieu procedures)
5  Prepare "reports" documenting data selection
criteria and data handling procedures
8 Mike C111s, Roger, David
b Peggy
6 Acquire supportive data to assist classification
(1magery, aerial photos, BEG and TPND maps, tide
& meteorlogical data)
a Bl Hupp
b David
¢ Finlay, Peggy, Childress
7  Perform feature classification
a Davad
D Mike
¢ Rouse & Scneli
8 "Ground Truth," and refine classification with
supportive data
a David, B111 Hupp
b Mike
¢ Finlay, Chaldress. Peggy
g Revieuy classification and perform Tield observa-
tions at fi1eld stations
a Childress
b Peggy
¢ Finlay
10 Prepare reports documenting steps 7, 8 and 9
a David, Childress
b Peggy
B
ORIGINAL PAGE o
oF POOR QU
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Phase I b

LEGEND
/{Task

[/Time Period  EVALUATION REVIEW SCHEDULE

a 7stEonsibilitz FOR EXAMINING ADP SOFTWARE FOR
b /Control TEST SITE 3
¢ fCooxrdination

Control
Date

DREFT  U1r
_DRRFT

Date
Erpected Date
Complete Comnleted

11

12

13

14

15

16

Register LANDSAT scenes to 1 250,000 and 1 24,001
scale map bases
a Davd
b Mite
¢ Rouse/Schell

"Overlay" Test site boundaries and State tracts
on classified portions of scenes

a Pavid

b Hike

c  Rouse/Scheli

Compute areas of features classified 1n each
test sile, map area or state tract

a David

b ihke

¢ Rouse/Schell

Display classified features at 1 250,000 and
1 24,000 scales with display boundaries same
as map bases, legend

a David

b Mike

Develop criteria for selecting computer product
formats, and for evaluating products

a Peggy

b Ron dJones

¢ Mike Eliis, Rouse, Gosdin, lLongley, Childres

Prepare teports evaluating computer products
as users

a Finlay. Peggy

b Mike

17

Transter completed products te archives
Roger?

Mike

David, Peggy

¢ o

39-- 1Y
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Phasa 1 b

LEGEND
{Task /Time Perlod EVALUATION RFVIEW SCHEDULE
“a /Responsibility FOR  EXAMINING ADP SOFTWARE FOR DRAFT 7 /95
b /Control TEST SITE & - HARBOR ISLAND
¢ /Coordination Date
Control Expected Date
Date Complete Completed
1  Review criteria for selecting LANDSAT Tapes
a David
b Mike
¢ Rouse/Schell, Finlay
2 Inventory satellite data avarlable from ERQOS
a Roger
b Mre
¢ Finlay
3  Order tapes from EROS
a Roger
b Mike
¢ Delores
4 Inder tapes
a Roger
b Mibe
¢ Rouse/Schell (review procedures)
5 Prepare "reports” documenting data selection
criteria and data handiing procedures
a David, Mhte El11s, Roger
b Peggy
6 Acquire supportive data to assist classification
{wmagery, aerial photos, BEG and TPUD maps, tide
& meteorlogical data)
a  B111 Hupp
b David
¢ Finlay, Peggy, Childress
7  Perform Teature classification with attention
to ertending signatw es from test site 3
a Davad
b ke
¢ Pouse & ScheTi
8 "Ground Truth," and refine classification with
supportive data
a David
b Mike
¢ Finlay, Childress, Peggy
9 Review classification and perform field opera-
tions at field stations
a Childress
b Peggy
¢ Finlay, David
10 Prepare reports documenting steps 7, 8, and 9
a David, Childress
b Peggy
Pagg_l_pﬁ_g_
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Phase I b

LEGEND
/Task

a JRESEOnBibilitX
b fControl

/Time Period EVALUATION REVIEW SCHEDULE

c /Coordination

FOR_EYAMINING ADP SOFTUARE FOR
TEST SITE 4 - HARBOR ISLAND

Control
Date

beAFT  7/1%

bate
Expected Date
Complete Completed

11

12

13

14

15

16

Register LANDSAT scenes to 1 250,000 and 1 24,
000 scale map bases

a David

b Mike

¢ Rouse/Schell

"Overlay" Test si1te boundaries and State tracts
on classitied portions of scenes

¢ David

b HMike

¢ Rouse/Schell

Compute areas of features classified 1n each
test site, map area or state tract

a David

b Mike

¢ Rouse/Schell

Display classified features at 1 250,000 and
1 24,000 scales wilh display boundaries same
as map bases, legend

a David

b Mike

Review criteria for selecting computer product
formats, and for evaluating products

a Peogy

b Ron Jones

¢ Mire El11s, Rouse, Gosdin, Longley, Childress

Prepare reports evaluating computer products
as users

a Finlay, Peggy

b ke

17

Transfer completed products to archives
2 Roger?

b Mike

¢ bavid Peaoy

3o-8-1b
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Phase I b

LEGEND
/Task

a 7ResEOﬁsibilitx
b /Control

[Time Period EVALUATIOR REVIEW SCHEDULE

e /Coordination

ror EXAMINING ADP SOFTUARE FOR TEST
SITE 5 - SOUTHERN LAGUNA HMADRE

bRAET Dﬁg

Date

Control Erpected Date
Date Complete Completed
1 Review criteria for selecting LANDSAT Tapes
a Davad
b Mike
¢ Rouse/Schell, Finlay
2 Inventory salellite data available from EROS
2 Roger
3 Order tapes from EROS
a Roger
b Mike
¢ Delores
4 Index tapes
a Roger
b Ihke
¢ Rouse/Schell (review procedures)
5 Prepare "reports" documenting data selection
criteria and data handling procedures
a IMike Eli1s, Roger, David
b  Peggy
6 Acquire supportive data io assist classification
{1magery, aerial photos, BEG and TPWD maps, tide
& meteoriogical data}
a B111 dupp
b Davad
¢ Finlay, Peggy, Childress
7 Perform feature classification with attention to
extending s1gnatures from test site 3 and 4
a David
b Mike
¢ Rouse & Schell
8 "Ground Truth," and refine classitication with
supportive data
a David
b Mike
c finlay, Childress, Peggy
9 Review classifications and perform T1eld obser-
vations at field statrons
@ Childress
b Peggy
¢ Finlay, David
10 Prepare reports documenting steps 7, 8 and &
a David, Childress
b Peggy
ORIGny
AL P Page 1 of 2
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Phase I a

LEGEND
[Task

a ?Resgonsibilitv
b /fControl

/Time Period RBVALUATION REVIE!D SCHEDULE

¢ fCoordination

FOR _EXAHINING ADP SOFTUARE FOR
TEST SITE 5 - SOUTHERN LAGUNA MADRE

bRAFT /75

Date
Control Expected Date
Date Complete Complatad

11

12

13

14

15

16

Register LANDSAT scenes to 1 250,000 and 1,24,00
scale map bases

a David

b Mile

¢ Rouse/Scheil

"Overtay" Test site boundaries and State tracts
on classified portions of scenes

2 Dawnnd

b Mike
¢ Rouse/Schell

Compute areas of features classified 1n each
test s1te, map area or state tract

a David

b Mike

¢ Rouse/Schell

Display classified features at 1 250,000 and
1 24,000 scaies with display boundaries same
as map bases, Tegend

a Davad

b Mife

Review crilerta for selecting computer product
formats, and for evaluating products

a  Peggy

b Ron Jones

¢ Mi¥e Elhis, Rouse, Gosdin, Longley, Childress

Prepare reports evaluating computer products
as users

a Finlay, Peggy

b e

17

Transfer completed products to archves
a Roger?

b Ihte

¢ Dav.d, Peggy

3G~ ¢
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Phase I b

1

Review criteria For selecting LANDSAT

Tapes
a David
b Mike

¢ Rouse/Schell, Finlay

Inventory satelliie data available from ERQS
a  Roger

Ordey tapes from EROS

2 Roger
b Mike
¢ Delores

Index tapes

2 Roger

b ke

¢ Rouse/Schell {yeview procedures)

Prepare "reports" documenting data selecticn
eriteria and data handling procedures

a Mike Ell1s, Roger, David

b Peggy

LEGEND
/Tash /Time Period EVALUAYTYION REVIEN SCHEDULE
a 7Re520n81bilitz For EXANINING ADP SOFTVARE FOR
b /Control TEST SITE 2 =~ FST GATCVESTON BAY
¢ /Coordination
Control

Date

BRAFT 7 /75

Date
Expected Date
Complete Comnleted

1

10 Prepare reports documenting steps 7, 8 and 9

Acauire supporftive data to assist classifica-
tion {1magery, aerial photos, BES and TPWD maps,
tide & meteoriogical data)
a Bi1i1 Hupp

b David

¢ Finlay, Peggy, Childress

Perform feature classitication wniith attention tof
extending signatures from test sites 3, 4, and 5
& Dawvnd
b Mike
¢ Rouse & Scheil

"Ground Truih," and refine classification with
supportive data

a2 David

b Mike

¢ Finlay, Childress, Peggy

Review classification and perform field obser-
vations ail field stations

a Chiidress

b Peggy

¢ Finlay, David

a David, Childress
b  Peggy
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Phase I b

LEGEND
/Task

a 7Resgon91b111tv
b /Control

¢ /Coordination

/Time Period EVALUATION REVIEW SCHEDULE

FOR_EXAMINING ADP SOFTVARE FOR TEST
SITE 2 - WEST GALVESTOM BAY

Control
Date

1

12

13

14

15

16

Register LANDSAT scenes to 1 250,000 and 1
24,000 scale map bases

a David

b ke

¢ Rouse/Schell

"Overlay" Test site boundaries and State lracts
on classified portions of scenes

a David

b Mike

¢ Rouse/Schell

Compute areas of features classified in each
test site, map area or state tract

a David

b Mike

¢ Rouse/Scheil

Display classified features at 1 250.000 and
1 24,000 scales with display boundaries same
as map bases, legend

a David

b Milbe

Review criteria for selecting computer product
formats, and for evaluating products

a Peggy

b Ron Jones

¢ ithke E1lvs, Rouse, Gosdin, Longley, Childresg

Date //

Expected Date
Complete Completed

v

Prepare reports evaluating computer products
as users

a Finlay. Peagy

b Mike

17

Transfer completed products to archives
a Roger?

b Mite

¢ Davia, Peggy

PP Form 2 Ravised (7/22/75)
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IIX

APPENDIX C
COST RECORDING FOR THE LANDSAT PROJECT
Prepared By
E4 Deakin III
Angisat 7, 1975

Objectives
Cost records are to be maintained for product developmenl at
each of the test sites The purpose of maintaining these
records will be to assist in the evaluation of cost effective-
ness of satellite data-gathering methods

Types of Records

There are two types of records that are to be kept by individual
project pacticapants These are

1l Tame allocation records, and
2 Equipment usage records

Data from these records will be accumulated by a project
accountant  The records which the project accoumtant will
use are

1 Staff cost accumulation sheets, and
2 Equipment cost accumulaticn sheets

Bacl: of chese iypes of records aad thei» use is descrrbed below
Time Allocation Records

Staff members are to maintain an account of the time spent on
each task at each site, and for time spent on each step accordang
to the Project Evaluation Review Schedule (PERS)  The Tame
Allocation Record (Exhibit I) is designed to facalataie this
record-keeping

The staff member should f£ill in a new Time Allocation Record
each day as wvork is performed, a notation 1s made on the record
There are two task codes

E for Examining ADP Sofitware, and
B for Building a Regional Base.

36 - oL
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LANDSAT PROJECT

EXHIBIT I

AGENCY. TIME ALLOCATLON RECORD
NAME Week Endirg
STAFF LEVEL PLRS Draft Date
MONDAY TUCSDAY WEDNLSDAY THURSDAY TRIDAY
Site Slte } Site Site Site
Task | Code| Step [Hous|| [ash | Code, Step (Houst| Tash iCodel Step 1Hars|| Tash | Codel Sten Hows| Teash [Codel Sten idars
i
Other Other Other Qihear Other

TOTAL HOURS

TOTAL HOURS

TOTAL HOURS

TOTAL HOURS

TOTaL HOQURS
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AGENCY

NAME

Chtr 2o

LANDSAT PROJECT
TIME ALLOCATION RECORD

EXHIBIT la

i :
Week Endaing _ w7 :;’Q,M&{_. A A

STAFF LEVEL Kﬁ,e&?m%l' PIRS Diaft Date (Ll 7. /975
W =
? v
MONDAY TULSDAY WEDNDSDAY THURSDAY FRIDAY
Site bite Site Site Sita
Task | Codel Step {Hours|] Task | Code| Step [Hous|| Task [Codei Step [Harsil Tosk [ Codel Sten Howrd Tagh 1Cade ]l Step Haxs
E lzl4 |70 13|42l |18 |F |2 |46 |2
=l ls i le |3 |6 1t%e 13 |/l |8 |4 |7 |2
£ |3 |7 4HWE |3 |t/ |+ & |3 |17 Yo,
£ (4| 5%
Other Other Ctner Quier.zsL & tner
TOTAL HOURS g TOTATL, HOURS Y TOTAL HOURS y TCTAL HOURS 57 TOTAL HOURS ?




v

If a staff member 1s working on Examining ADP Software for

Test Site 3, and 1s Indexing Tapes from EROS (Siep 4), the
person would enter an E 1n the Task column, a 3 in the Site Code
colunn, and a 4 in the Step column. The hours spent on ilhe

task would be entered 1n the hours column  Exhabai Ia shows a
time allocation record that has been filled an for John Doe,

who performed that task on Tuesday of the week conding Seplember
5, 1975

Evhibat Ya alsc shorg sample entries f
for cther days of the week  Note that on Fraday, this perscn
performed several tasks The second task, which 1s labeled B

4 7 2 1in the four columns of the form indicates that this person
spent two hours on Friday burlding a regional base at Harbor
Island, and during that time the person was involved in "Ground

Truth" iniecpretation

or Monday, a holiday, and

Tame should be kept to within 1/4% of an hour (Smaller divisions
of time ace generally more costly than the benefit of increased
accuracy obtained )

Equipment Usage Records

Use of specialized equipment and use of the computer should be
recorded on equipment usage records {Exhabat IT) The recording
of computer use will be handled by the computer accounting

system, thus use of these records by the staff will concentrate

on the use of specialized equipment  An Iqurpment Usage Recoed
form should be kept near each piece of equipment When the
equipiment 1is used, the user should record the Task, Site Code,
Step and Tame of use in the appropriate columns on The Equipment
Usage Record In many cases, equipment use 1s limited to a Few

of the steps for each task The project accountant should be able
TO compare ine tames spent on lasks with lhe equiDient usage Le-

cord to help verify the data contained on the EUR

An example of an EUR for a Richawds Light Table is shown 1n
Exhibat IIa  This type of eguipment 1s used to pexform Steps 7
and 8 in Task B only  Thus, usage for the equipment should con-
form fairly closely to the time spent on thoce tasks  From

The example, one can see that the equipment was used on Tuesday
and Fraiday only Tasks performed on those days were as noled

Staff Cost Accumulation Sheets
Data from the time allocatilon records must be transferred to

coat records which accumulate cosis by task, site and step. The
project accountant will use the cost accumulation forms in order

29-c-u
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AGENCY

TYPE OF EQUIPMENT

LANDSAT PROJECT

EQUIPMENT USAGL RLCORD

Weelk Ending
PERS Draft Date

EXHIBIT iI

MONDAY TULSDAY WEDNDSDAY THURSDAY TRIDAY
Site Site Site Site Site Hrs

Task | Godey Step

Hrsg

Task Code Siep

Hrs

Task ICode ! Step

Hrs

Tast |Code |Step

Hrs.

Task |Coge |Step

TOTAL USAGE

TOTAL USAGE

TOTAL USAGE

TOVAL USAGE

TOTAL USAGE




LANDSAT PROJECT EXHIBIT Ila

AGLNCY EQUIPMENT USAGE RECORD
TYPE OF EQUIPMENT - Week Ending
%t PORS Draft Date
MONDAY TUESDAY WEDNLSDAY TEURSDAY FRIDAY
Task %‘ége Step [Hrs ] Task éé}éae\ Step {Hrs || Task éétc?e Step | His || Tas} gf;,tc?e Step [Hisd|Tas\ 852?@ Stev [Hrs
B |3 17 |1k G 13 |7
B |3 | &% g |3 |5

9-0 -h¢

/6/&6&&2;{

TOTAL USAGE 0 TOTAL USAGE % TOTAL USAGE ﬂ TOTAL USAGE ,0 TOTAL USAGE




to transfer datla from the time allocation records An erample
of a Sialf Cosi Accumulation forms i1n ordexr 1o Lransier dala
from the taime allocation rccords  An erample of a Stall Cosil
Accumulation Sheet is shown in TCzhabat ITI

An ezample of a filled-in Staff Cost Accumulalion Sheel 1s
presented an Exhibit IITa The first line shouws that a Geologist
I spent one hour during the week on Step 1 of Task E at Siate 3
The standard rate for a Geologist I 1s $10 00. This rate 1s
mulliplied by 1he houw.s worhked tu obtain the total cost Tor
staff level during the week. The lotals are added across ilhe
line, and a total cost for each step 1s entered in the last column

By
L iC. Lt

In Step 4, there are three staff levels which were engaged in
performing this pacticular step thais week  The hours for each,
and 1lhe standard rates for each are used to determine the totals
The three total cosls are added logether to areive at a total
cost for Step 4 for thais week  (Notice thal the Geologist IT
hours can be tied back to Exhibat [a  The arrow indicates the
steps where this can be done )

Step 8 required more than three staff levels  To indicate the
continuation onto the nexl line, a diagonal line vas placed in the
"Total for This Step" column, and the additional data were entered
in the next laine

1If a particular task reguires more than one Staff Cost Accumulation
Sheet, addatlaional sheets can be added, with the notalion "Comtain-
uation! made at the top

Weekly accumulations should be made in order lo facilitate reporting
At the tame that reports are due, the reekly cost acecumulation

sheets can be used as a basis for preparing cumelative cost acouru-
lative cost accumulation sneets  The cumulative box would be checked,
and the accumulated hours for each of the staff levels would be
entered under the appropriate steps At the end of each task for
each site, the cumulative cost accumulation sheet will have the

total times spent on each of the steps in that task as well as the
total standard costs for that step

The standard costs to be used for each staff level should be the
cests ihat are expected to occur if the project i1s operational
These costs would include the employee's ncurly rate plus a
provision for employee benefits, and other costs related to that
employee's time.

The staff levels are abbreviated in the cost accumulation forms

The project director should prepare a key to indicate the staff
levels assocrated with each of the abbreviations, as well as the

A9-c-7
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LANDSAT PROJECT EXHIBIT III
COST ACCUMULATION SHEET

STAET
TASK S1TE
CUMULATIVE / / WEEKRLY / / WILK INDING
Staif Std Staff Std Stalf Bid Total For
Step |Level] Hrs |Hr. Total Level| Hrs | Hrs Total Level | Hrs |Hrs Total This Step
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LANDSAT PROJECT

COST ACCUMULATION SHEET

EXHIBIT IIIa

TASK = S1AFF site . 3
CUMULATIVE /7 WEEKLY /X " WEDX CNDING >x 3
Staf Std taff std Staft std | Total For

Step [Level! Hrs {Hrs Total ILevely Hrs (s Total Leve!| Hrs |Hrs [ Total This Sten

[ 18 /7 |l o oo i 10 00

|

Z (GH|Z ool 30 o0 || B2 (Foo| 76 00 = 46 60

!

3 ! — 00 —
Pl lerls (woejso 00 |lez| G |#o0| 72 colls3l.2 5200 s040 |152 <0
215 (Gal/l | o ¢ os0 §. 00
— L @7 1.2 lrowl20 20 ||G2 /%{ g ool /4400 34 00
> (@2 YU ro0] 34 00 34.00
=1 1R Vowluoos |z .o |s00 /6005212 |6 1300 \

S3|/ (52 & .20 2,20

? 5 “""&O -

> 0 g 00
/0 (G2 /) (sFeo| £ 0

> // 1G22} 4| Fo0| 37 0

FeZ D0
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VI

VII

standard rate for each level.
Equipmenl Cost Accumulaticn Sheels

The costs assoclaled with the use of each picce of specialized
equipment and wilh the computer should be accumulated on Lqu.p-
ment Cosl Accumulation Sheels {(Dxhibit IV) The process of
transferring the data from individual Equipment Usage Records
to these sheets 1s adenlical to the process for transferring
stail itime records ”

The standard rates for equipment use should be determined

based on the expected li1fe of equipment Thas can be approxi-
mated by taking the e«pected life of the eguipment i1n years,

and multiplying i1t by the expected annual usage in hours. This
"productive hours' life of the equipment 1s then divided into the
equapment cost io arrive at an hourly cost for use of the
equipment  For example, 1f a machine will last for two yeavs,
and 1s used an average oF 520 hours per year {or 10 hours per
week), it has a productive-hours life of L1040 hours (2 years

X 520 hours per year) If the equapment costs $18,560 and can
be sold for $4,000 al the end of the second year, then the net
equipment cost is $14,560. ($18,560 - $,000 )  The hourly rate
would be this $14,560 divided by 1,040 hours, or $14% 00 per
hour

Computer costs should be assigned to each step based on the
records maintained by the computer center  Each job sumbitted
to the center should be coded to indicate the Task, Site, and
Step to which the job applies  Standard computer use costs
should be based on the computer costs expected 1o occur undere
operational conditions

Other Cost Records

Certain other costs will be incurred under the project  The

most significant of these 1s likely to be tTravel costs  The
basic document for these cosits will be the travel voucher  These
vouchers should be coded with the Task, Site and Step codes so
that the travel costs can be associated waith the fanal cost
reports

Other costs such as supplaes, should be estimated In general,
these costs will be too small to require detailed record-keeping
Bstimates of supplies use should be reported by breaking down the
total use for the project to individuval steps on an appropriate
basis

gq/ C-10
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LANDSAT PROJECT

COST ACCUMULATION SHEET

BEQUIPMENT

EXHIBIT IV

TASK- sSITI
CUMULATIVE / / weskLy / / WEEK ENDING

Equip Std Equip 8id Egqu.o Std Total For
Stev | Tyve | Hrs | Rate Total Type | Hrs | Rate Total Type | Hrs |Rate Total This Step




VIII

Reporiing Costs Incurred

A report of costs incurred for each step should be prepared

to indicate the costs likely to cccur in an operational selling
Such a report should list costs for each of the ithree major
step categories.

Data Acquasiiaon

Informalion Extrzet

Display

Under each of lhese steps, costs should be shown with the following
categories

Cosi Source of Information
Staff Staff Cost Accumulation Sheets--Cumulatlive
Equapment Equipment Cost Accumulatiron Sheets—-Cumulative
Travel Travel Vouchers--according to codes

ther As Estamated

The estimates for Other Costs should be documented to provide
a means of tracing these costs

3G~ c-12



APPENBIX D
PROGRAM CHANGES AND ADDITIONS

The following 1i1st summarizes modificalions made to the LARSYS-ISOCLS
sysiem for use at TWDB
1. NTRAN

NTRAN 15 a UNIVAC 1/0 processor for reading and writing binary infor-
mation on tape or disc Due to the non-integral block structure of LANDSAT
bulk data tapes, NTRAN reads always return an error status code In order
to continue processing, the NTRAN operation 22 (wait and unstack then release
unit) has to be performed after each NTRAN operation  The LARSYS subroutlines
affected are as follows  COVART, DAVDN3, DSPLYZ2, DSTAP, ISODAT, LEARNN, LNTRAN,
PRINT, SETUP7, TAPERD, TAPWRF, and TWRITE
2 Map overlay (see 1istings at end of Appendix)

The map overlay structure received from NASA/JSC was written for EXEC 2
(LARSAA) It was necessary to transtate 1t into EXEC 8 (MAP) for use at THWDB
3. SETMRG (see listing at end of Appendix)

SETMRG controls the number of blank Tines at the top and bottom of a

print page It was added to replace a NASA/JSC system subroutine  New

30 >



calling parameters for SETMRG were added to ihe following subroutines
CLSFY1, CLSFYZ2, CLSHIS, DSPLYZ, HEADING, LEARNM, and PRINT
5. FSBSFL (see 1isting at end of Appendix)

Forward Space Back Space File controls T1le positioning It was added

p6. The following programs are system subroutines at NASA/JSC  RESET, CRMERR,
DRMAVL, and DRMASG  Since Lhey are not required for running LARSYS at
TWDB, they were made into dummy subroutines
7 UNPKIT (see 1isting at end of Appendix)

Assembleg.subrout1ne added to unpack LANDSAT bulk data tapes
8 TDATE (see l1sting at end of Apnendix)

Assembler subroutine for getting the current date Rewritten to conform
to the TWDB system
9 TAPERD {see 11sting at end of Appendix)

TAPERD reads and unpacks multispectral scanner data tapes Changes were
made to this subroutine to enable 1t to read and process LANDSAT bulk data

tapes. Lines inserted or changed for this purpose are marked 1n the listing

24 -2



10. Punch unit was changed from Unit-3 to Unit 1 to conform to the TWDB
system

]1H_Var1ab]e SAVTAP was changed from Unit 1 to Unit 11, since Umit 1 18
reserved for punch files at TWDB

12 Maingr chanasg weva made to the FNORTRAN PROCg +n conform g tha TINR

system

13 Minor changes were made tn format and write stalements to accommodate

larger fields
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DB0200-02+LARSYS LARSAA

1 BLK B I1TRX5C2ACH

2 SEG MONTOR-#(A¢Rrbe])

3 A SEG MAKL2JO-WRTUTYX-~GRPSCN-RLDSAV~TAPSTA-CLSCHK-pREDBDAT—*{CsDeErF)

q B SEG HIST-GRAYVP-+ (SETUPSSETUPL HISTEHMPICT)

5 C SEG STAT-=(SETURPL.C1}

& Ci SEG LEAPNN-+{CLSSPL+COVARR,PCHSTA)

7 D SES CLSFY-34ATPX~SCRACH-+(CLSFY1.D)1+SETUR2)

8 Ni SEG CLSFYZ-COTFX

9 E SEG OSPLAY-#I0SPLY1(EL,SETUP3)

10 El SEG DSPLYZ2-%(FLIBORPCTTTT+PRTPCT)
il F SEG SELECT-DIVERG-TRACE-COLINV-Fl-%(F2rPRELIM EXSRCH/WHRPLL o FU ¢ 1'SERINY S
12 GENRPTr EVLFET ¢ #RTIMT)

13 F1l SEG GTSTAT-EVALS®~F3=-# (AVEDLIV TRNDIV,SHTCHR» TRNCLS)

14 F2 SEG SETUPL~+(4GTSCNsWGTCHK«PRTFLD)

15 £3 SEG «(MTVLSZ2 ) MTULTRyMTYLSG ¢ MTMLSL e MATDIF » MATSUM MLTMV ¢ MTRYOP)
16 F4 SEG DAVION=#[DAVOML,DAVDN2DAVON3)

17 G SEG ISOCLS-PRIMT-*(SETUP7+ISODATCOVAPLs TWRITEPCHSTLCHAIN/RDNATAs:
18 DASWRT)

19 T SEG ODATATR-s(MAXMATTRHISTLNTRAN)SETUPB)

EXEC 2 MAP OVERLAY

3q- o



EXLC 8 MAP OVERLAY

D30200-02«LARSYS YaAP
1 QEG MATY

2 TH  LARSYS MINTOR: .3LKCOM
3 SEG Ase {MAT 1)
4 IN  LARGYS #ARLOD, WRTMTX.,GRPSCNe . REDSAV,.TAPSTA:,CLSCHK: JPEDDAT
5 SEG Bas (MAT 1)
6 IN LARSYS 4IST, GRAYMP
7 SEG Cse{N)
8 IN LARSYS STAT
9 SEG Cles(C)
10 IN LARSYS LEARMN
11 SEG Dks (A)
12 IN  LARSYS CLSFY/BMTX,SCRACH
13 SES D1+, {2}
14 I LARGYS CLSFY2..CONTEX
15 SEG E#, ()
16 IN LARSYS JSPLAY
17 SEG Elx¢(E)
18 IM LAPSYS DSPLY2
19 GEG Fay(P)
20 I8 LARSYS.SELECT, DIVERGe.TRACEs .COLINV
21 SEG FleelF)
22 1IN LARSYS.CTSTAT:EVALSP
23 SEG F3144(F1}
24 I LARSYS MTVLS?
25 SEG Fizss(F1)
26 In  LAPSYS ¥TVLTR
27 SEG F33#4 (F1)
28 IN  LAPSYS 4T9LSH
29 SEG F34#,(F1)
30 IN  LARSYS 4TWLS]
31 SEG F35#,(F1)
32 Iil LARSYS MATDIF
33 SEG F3kes(C1)
34 IN LARSYS HMAT3U™
35 SEG F37+s(F1)
36 N LARPSYS MLT Ay
37 SEG F3g#+¢(F1)
38 I LARSYS +Texno
39 SEG F11++(F314F32,F33¢F34,F35+F36,F37,F39)
40 10 LARSYS AYEDLV
&l SEG Fi2#e (F31sF32F33+¢F34+F35+4F36+F37¢F38)
42 IN LAPSYS TR DIV
53 SEG F13¢s (F31¢F32,F33+F34,F35¢F36,F37¢F38)
4y IN LARSYS SMTCHD
45 SEG Fitse (F31,F32,F3%,F34,F35/F36+F37,F38)
46 I LARSYS.TR ICLS
47 SEG Fa++{F11/F12,F13:F184)
ug 1M LARSYS SETJ™4
13> ] SEG Faxs (FL1eFLl2sF1%0F14)
S0 IN LARSYS DAVION
51 SEG PRELIM#, (F11,F12,F13+514)
52 1IN LARSYS PRELIM OB TS
53 SEG EXSRCH#¢ (F11¢F12,F13+F184)
54 IN LARSYS EXSRCH - QRIGINAI" PA
55 SEG WHRPLC 4+ (F11sF12,F13+F18) OF POOR QU.
56 IN LARSYS.WHRPLC * f
57 SEG USERIN#, (F11,F12+F13+F14)
58 I LARSYS USERIN
59 SEG GENTPT+, (F11,F12,F13¢F184)
60 IN LARSYS.GENRPT
51 SEG EVLFET+r{F11.F12+F13+F14)
62 IN LARSYS.EVLFET
63 SEG WRTBMT+¢ (F11.F12¢F13¢F14)
64 TN  LARSYS, aRT3MT
65 SEG WGTSCN#s (F2)
66 IN LARSYS ¥GTSCN
67 SEG WGTCHK+ ¢ (F2)
68 IN LARSYS,WGTCHK
69 SEG PRTFLD#, (F2)
70 IN LARSYS P2TFLD
71 SEG DAVDHL+: (FH)
72 IN  LARSYS DAVDHL
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1i2
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
13%
135
136

SEG
InN
SEG
IH
SEG
N
SEG
1N
SEG
IN
SEG
N
SEG
IN
SEG
IN
SEG
N
SEG
IH
SEG

SEG
1H
SEG
IN

IN
SEG

SEG

SEG

END

DAV 24 (FY)
LARSYS NAVDHP
DAVD I3+, (FU)
LARSYS AV 3
Gy (VAT )
LARSYS T1S0CLS
Te,s (AT DD
LARTSYS.DATATR
SETUPS . {4)
LAPSYS SETUPS
SETUPG e (3)

L ARSYS SE1Ues
HILTG4%: (3)
LARSYS HISTGM
PICT4 v (13}
LARSYS.OICT
SETUP1#,.1{C)
LARSYS . SETUP]
CLSSPC++({C1)
LARSYS CLSSPC
COVARR=+, (C1)
LARSYS COVARR
PCHSTA+,(C1)
LARSYS PCHSTA
CLSFY 1+, (D}
LARSYS CLSFYY
SETUP24. (D}
LARSYS SETURZ
DSPLY L+, (£
LARSYS DSPLY)
SETUP3# ¢ (L)
LARSYS SETUL3
FLORORs ¢ (E1)
LARSYS FLDBOR
PCTTTT++ {EL)
LARSYS PCTTTT
PRTPCT«:¢ (E))
LARSYS PRTPCT
SETUP7*¢ {6)
LARSYS.SETUPY
ISODAT=, (G}
LARSYS ISODAT
COVARL =%+ (G)
LARSYS covar1
THRITE «, (G)
LARSYS THRITE
PCHST1 %, (G)
LARSYS SCHST1
CHAI %, (G)
LARSYS CHAIM
RODATAx, (G}
LARSYS.RDDATA
DASWRT*, (G}
LARSYS DASHRT
MAXMAT &y (I}
LARSYS MAXYAT
TRHIST#+ (1)
LARSYS , THIST
ENTRAN®, (1)
LARSYS LNTRAN
SETUPB=%, (1)
LARSYS,SETUPR
LARSYS,

30— D-6
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DBOZ00-02#LARSYS.SETMRG.

1 AXPE

2 SETURG# SA ADr SAVE

3 LA ADr+0¢X1]
Yy LssL AQ. 18

5 A AQsEeXl1l
6 ER PRTCNS

7 L ADfSAVE

B J 3rXil

< SAVE RES 1

10 END

DBG2DE-02#LADSYS.F§QSFL

s{0) AXR%E

2 FSBSFL% LA AZr*0,XE1
3 SLJ NSTODS

4 SA A3 IOPKT
5 LR Ris*1sX1t
& LasU ADeTOPKT
7 JGO R1r"OVE

8 MOVE ER 10w

9 JGD R1¢MOVE
10 LArS1 AL1+IOPKT+3
11 SA Als%2s X112
12 J GeX11

13 10PKY '’ '

iy L] L]

15 40
16 +052+,0+0
17 +0

18 END
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D39200~-02+LARSYS UNPKIT

{1}

. SUBR
POP+

ST

2LOCK=*

UNPKIT=*

CYCLE

AXRE
DUTINE UIPKIT(IN.CUTY

PROC 1¢3

FORM Halhrla e 2,15

Lnsc K2:8

AND+ U A3.0377

ST DY:00,080¢1
POP{1s2)r}
PEPOP(1+t2)
POP{1¢1}

ED

PROC 0r28

oL A2, 0rxn1

DO J=1 » POP 0 AT

DG J<¢3 » POP 1:1A0

DO J<4 «» POP 81070

20 J<5 »  POP 811+A0

00 J<o »  POP 1620+A0

DO JC7 . POP 1621+A0

DG J<3 POP 2430+ A0

Pop U3 xAD

POP trAD

Do J>1 . POP 1+A0

20 J>2 . POP 810,40

oo JO3 . POP Bl1:AD

vl J>g . POP 1620 A0

20 JDS ¢« POP 1621+ A0

DO J>6 ¢ POP 2U30 ., AD

DO J=8 ¢ POP 2431+ =AD

END

LeU ADs*1sX11

LU Alsx0ex11

LU R2,484

SZ Ay

LXIs+d AQs2

LXIPU AL.,2

DO 8 » BLOCK

JGD R2,CYCLE

J 3eX1t

END

2
'QQBlygkﬁk \
3}

39-0-s

a % & & & 8 » & ®F 9 8 e B s & B P B B & F * o8 2

® * 6 8 8 % 4 & B 2 K B &

GEY LAST 8 BITS

FJa STORF Ay

X INDEX REGISTE®

H INNEX INCREME ITATION
U  ADDRESS

STORAGE COUNTER

LOADING COUMTER

CYCLE COUNTER

CLEAR RECEIVING REGISTER

FETURN Y0 CALLER



0OB0200-02¢LARS5YS TDATE

i . TITLE TODAYS DATE

P . DESCRIPTION

3 THIS ROUTIHNE IS DESIGNED TO 8E CALLED BY FORTPAN V

4 AND TO RETURN 8 CHARACTER S CONTAINING MONTH DAY YEA® XX/ XY X

5 -

6 -

7 {1} AXRE .

8 TRATE« .

9 ITDATE= .
10 ER JATES .
i1 LA Al SL .
12 DsL AQr12 N
13 SSC 41¢6 .
i4 OsL AQeri2 .
15 S5C Alrn -
i6 LDSL  a0r28 «
17 AR AleSP -
i8 bs AQr%0¢%11 .
12 J 21 Xil .
20 3(0) .
21 SL LV VA -
22 SP +05050505 .
23 END .

RBRKPT PRINTS



DE0200-02sLARSYS . TARPERD

Cs TAPENQQD
2 SUBROUTI E TAZFRD TAPENQQN
3 Crddt kit s b bt tds b kAR DL N bRV ST kR b ao e st b bbbyt sarsto b r¥attrtsrevtise TAPEDNLD
y C+ TAPFNO20
5 Cx TAPERD READS THE MULTISPECTRAL SCAMNER DATA TAPE, UNPACKS THF TAPEOO3IN
6 C* REQUESTED DATA AND RETURNS IT UNPACKED TO THE CALLING ROUTTMF. TAPENOUD
7 Cs THERE ARE THREF ENTRY POINTS TO THE SUBROQUTINE. TAPHRRe FLDIMT TAPF 0S50
8 CCa AND LINEZRD TAPENQ&D
g C* TAPFN070
10 Ce TAPHDR “MuUST 3% CALLED OICE To READ THE HEADER PECORD AND UHPACK TAPFDOOO
11 C* NECESSA LY OATAR FROYM THL RECORD TAPEO1IODN
12 Lo 4 TARPENIYIN
13 C* CALL TAPADRUINDDy QATAPE » FORMATI TAPEOL20
14 C# INR=0JTPUT ARRAY CONTAINING HEADER INFORMATION TAPF N1 30
i5 C# DATAPE-IHNPUT UNIT NUIBER FOR DATA TAPE TAPENL41)
16 Cx FORMAT-(I IPUT} FORMAT OF DATA TAPE TAPENLR1
17 C= =1 UNIVERSAL FORMAT TAPEN1GD
18 C* =2 LARPGYS 11 FORMAT TARENLTO
19 Ce —3 [ =3 G0ONARD _FORYAT |
20 Cx* - TAPENLIZ20
21 C* FLOIMT YJ5T BF CALLED ONCE FOR EACH FIELD, THE TAPE IS POSITIONED TAPENian
22 C# TO THE CORRECT RECORD AND PARAMETF®S ARE INITIALIZED FOR THE FIELDTAPFNZOD
23 Cx TAPCN21D
24 C* CALL FLDIIT(3LOCY »FETVEC«NOFEAT) TAPFN220
25 C=* BLOCK{1)=LT i START TAPLCN230D
26 C+ BLOCK (P I=LTINE E*lD TARPENZ240
27 C#+ JLOCK (3)=LINC INCREMENT TAPENZ2HD
28 Cx* BLOCK (4) =SAMPLE START TAPFAZ2GO
29 C* BLOCK(S)=SaMPLE END TAREN270
3¢ C* BLOCK (6} =SAMPLE IMCREMCNT TAPEN280
31 Cx FETVEC— (I"PUT) VECTOR CONTAININS FEATURES REGQUESTED TAPFNZ90
32 Cx NOFEAT (I IPUT) NO OF FEATURES IN FETVEC TAPEN3IO0O
33 Cr TAPEN31O
34 C* LINERD MUSY BF CALLED ONCE FOR EACH SCAN LINE IN THE FIELD TAPEN32n0
35 Cx TARFN330
36 Cx CALL LINEPR(INATAI TAPEN3HD
37 Cx IDATA~{QUTPUT) ARRAY CONTAINING YNPACKED DATA TAPEN3S50
38 C=* TAPEN3RO
3Q Cx TAPEON3ZTO
40 Caddrrridrtrtdr st bbbt sddbkkbd ek dbrory o3 dkprnkdtnkkhikeredtatd vk TAPEON3NO0
u —3> [DIVENSIOU ISCAN(3240) |
42 DIMENSTIOE 100203, IBUF(AB0G) TAPEN3QQ
43 IYPLICIT IMTESFR{A-Z) TAPFOLY D
4y LOGICAL READY TAPENYOD
45 C= READY IS A LOGTCAL INDICATOR TO TEST WHETHER THE TAPE HAS BEFM TAPEARLD
46 C* PGSITICNEN AND PARAMETERS SET FOR A FIELD TAPENg 20
47 ODATA READY/ FALSE 7/
48 DIMENSIO! FRYM(2,2) TaprFAy5o
49 DATA ERM/TUNIVERSAL ty *LARSYS 21/ TAPENLG]
50 DIVENSIOn IST(1S5) ¢ IBYTE(30),JREC{3N) TAPEA4TN
51 C* TAPLN4 80
52 C* THE ARRAYS BIT,NBs+AND HWRD ARE PRECALCULATED ¥ORD AND BIT TAPEO4Q0
53 Cx POSITIONS OF INFORMATION IN THE HEADER RECORD OF THE UNIVERSAL TAPENSON
54 C» FORMAT WHICH MUST BE EXTRACTED. TAPENRS10D
55 Cx TAPERS2D
56 C* NRPDS = MO, OF RECORDS PER DATA SET TAPEQS530
57 C» NCPR - w0 OF CHANDELS PER RECORD OM RECORDS PAST AMCILLARY RECOTAPEQS40
58 C* NPRC - NO. 9% PHYSICAL RECORDS PER CHANNFL TAPEN3E0
59 C#* ANCLNG ~ AMCILLARY LENGTH IN BYTES TAPENSKD
60 C* HC = NO. OF CHANNELS TAPENS70
61 Cx NS — NO OF SAvMPLES PER CHAMNEL PER SCAN TAPENSHN
62 C+* NBITS - 80 OF BITS PER PIXEL TAPENSS0
63 Cx DOI - DATA ORDER INDICATOR TAPERHON
64 C= NDSPR - MO, OF DATA SETS PER RECORDT TAPENGLIOD
65 C* NCAR -~ O OF CHANNZLS OF VIDEQ DATA ON SAVYE RECORD TAPENG20
66 Cx YITH ANCILLARY DATA) TAPFN630
67 Cx SVD = START 0F VIDEO DATA. (BYTE POSITION WITHIN DATA FOR TAPENGYN
&8 Cs A GIVEN CHANNEL} TAPFNGES0
69 C* TAPFAKEG0
70 DIMENSION AIT(11)NB{11)rHWRN{11) TAPENGT7(Q
1) DATA HWRI/23+23¢23:28¢200397,21¢24,37%5:397+21/ TAPEO&RD
72 DATA SIT/32716¢28r84+2B:+32¢0:20¢32+16086/ TATEN690
ORIGINAL PAGE IS 29~ D-10

OF PQOR QUALITY



122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145

Cs
Ce
C*
C4

C*
Cx
C#
Cw+

C=
c#
Cx

10

20

30

40

50

60

79

80

L B B O

DATA HB/B:tBeBr»16:+B216vB:BiBr16216/7

EQUIVALENCE (IA{1)«HRPNS )y {ID(2)MCPR 1},
(IN{5) e MPRC Yo (ID(Y)} s ANCLNG),
(IR(SYellC Ye (XDIG) L US 1,
(ITP07) o NBITS Ve (ID(8) #DOTHr
(19 v NDSPRYIFTID(10) fNCAR ) »
(I7011).5VD)

DATA TUNIT/3/

ENTRY FOr READING HEADER ITMFORMATION

EHTRY TAPHDRIOATAPE)

INFORAATION IN EBCDIC OR IBM FLOATING PIONT IS NOT UNPACKED
FROM THE HEADER RECORD AT THIS TIME.

IUNdIT=DATAPE
KBUF=AB0

CALL HTRAM{IUNIT:10,22)

CALL HTRANCIUNIT:2KBUF+IBUFISTAT22)
IF {ISTAT E@ 178) FORMAT = 2

IF _{ISTAT __ED. 680) FORMAT = 1

IF (ISTAT ME 178 AND ISTAT.HE.6B80) FORMAT<3
IF {FORMAT.EQ 3) GO TO 95

IF (ISTAT GT 0} GO Tp 20
WRITE (6:280)
WRITE{6:240)

CALL CMERR

IF (FORAAT ER.1} GO TO &40
IF (FORMAT NE 2} GO TO 265
CALL UNPALL(IBUF)

DO 30 Ic1:6

CALL UNPACK(ID (11,32}
NCS=NC*IIS

MAYRECZ( ICS+8 + 32) /36 + 2
NRPDS=1

NCAR=NC

ANCUNG=Y

sSVD=1

NBIT%=8

DOI=0

NCPR=0

NDSPR=1

HPRC = 0

GO TO 100

UYPACY NECESSARY INFOR'ATION FROM HEADFR RECORD=UNIVERSLL FQouwar

DO 60 I-illl

Ind=dn0(1)

IF ((RIT(IY+NR{I}).LE.36) GO TO 50
IND=36-0ITI(I}

KNAzus(I)-INS
ITEYP=FLD(AIT{I} ¢ INB, IBUF(IAD}Y}
ID(II=ITEVP=2%4KNB + FLD{O,KNB,IBUF(IWD+1))
GO TO 60

COITT 1JE

IDUE)=FLD(RIT(I)«NB(I}» IBUF(IVD))
CONTINUE

MAXNRECZ6RAN

IF (+R®35 LE,.15}) GO TO 70

WRITE (6.370)HOPDS

CALL CMERR

IF (NPRC,LE 1) GO TO AC

A= 7o worood)

CALL CMERR

COITINUE

IF{NDSPR LE.Q)NDSPR=1

IF (NBITS FG.R) GO TOo 90

HRITE (6+390)1NIVITS

NBITS=8

35}/ D-11

TAPENTO0
TheEN730
TAPEN?20
TAPENT 30
TAPENTLO
TARENTSND
TAPEN76N
TAPER?T0O
TAPENT7EQ
TAPFNT79Q0
TAPFNBO0N
TAPENB1O

TAPENBUD
TARPFO8S0
TAPENEE0
TAPFPNBTO
TAPFNBE0
TAPEDHSSD
TAPENS00

TAPENS1N

TAPENG20
TAPFag30

TARPENSGSD
TARENS6D

TAPENSTO
TAPFN9A0
TapFnaan
TAPE1020
TAPE LOZ0
TAPEIQOuOQ
TAPE1(350
TAPE1060
TAPELDTO
TACELCARO
TAPE10Q0
TARF 1100
TAPEI110

TAPT1120
TARPF113n
TADES1LD
TAPE1150
TAPE116D
TARPELL7O
TAPEf1ED
TAPF1190Q
TAF=1200
TAPEIZ10
TAPF1220
TARE1230
TARPE12040
TARPE12EN
TAPFIZHN
TAPELI270
TAPE1280
TAPEF 1200
TAPE1300
TAPE1310
TAPE1320
TAPE1330
TAPELI340
TAPE1350
TAPF1360
TAPE1I3TO



146
147
s
149
150
151
152
i53
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
i79
180
181
182
183
184
185
186
1R7
188
182
190
191
192
193
164
195
196
197
198
199
200
201
202
203
204
205
206
207
208
20%
210
211
21?2
213
21t
215
216
217
218

3’,;.. D-12

90 IF (DOI E7 0) GO TO 100 TAPT 1390
WRITC (6+400)INOI TAPC1400
CALL CMERR TAPE1410
CANF TR AT b v b et P EH L bR H A A F L e E N R G H T A R AL ATV R R RE KR T LA RN TR ER ¥
C##¢SET PARAMCTERS FOR GODDARD DATA TAPES
95 HC=4
NS=810
MAYREC=73%
NRPDS=1
MDSPR=L
CALL HTRA J(LUHIT10+22:7¢2,22}
IFPST=n
CHE T T A b N A At EE A A H A RN oW hT TR AR REX AT LSt Rk d v ¥Rl s
100 cotTI I1UE TAPF 1020
KPTS=0 TAPF 1430
1RD=0 TAPF14LO
—>»[1IF (FAR¥AT_EQ 3} 60 10 120] 2
C* TAPELUSN
Cx DATA SET LENGTH IN 8YTES TAPET 460
DSL=ANCLNG+NS*NC TAPET47D
Cx TAPE1480
C* READ FIRST DATA SET TO DETERMINC FIRST SCAN LINE NUMBER TAPE1490
Cx TAPE1L500
CaLL BUFILL TAPELS10
CALL NTRAIH{IUNTT,22) TAPE1520
IF (IST{1),5T.0) GO TO 110 TAPF1530
WRITE (or 3500 IST(1) TAPE1SG0
WRITE {6¢340)FR%( 1) FOPMATY (FRMI2 1 FORYAT) TAPE1550
CALL CMERR TAPF 1560
110 IF(FORMAT EQ@ 1) IFRST=FLD(20,16+IBUM(156)) TAPE1570
IF(FORMAT,EQ,2) IFRST=FLDIO, 16+ TBUF (1)) TADE15A0
IF (IFRST 6T.N} 60 To 120 TAPE159n
WRITE (643000 TAPF1600
WRITE (6,340)FRYU{1,FORMAT),FRM(2,FORVAT) TAPE161A
CALL CMERR TAPF1620
120 FSCANZIFRST TAPF1630
RETURN TAPE1640
Cx TAPE1650
C* ENMTRY FOR POSITIONING TAPL TO CORRECT SCAN LINE FOR A SPECTFIC FIETAPELA6Q
C# TAPELGETD
EMTRY FLOINT(ILOCK (FETVEC) NOFEAT) TAPE]6G0
DINENSTO { BLOCK (5) TAPE1690
DIVENSION FETVEC(NOFEAT) TAPE1700
ENDTAR = 0
READY =  TRUE. TAPC1710
Cx CHECK FETVEC
DO 125 I=1sNOFFAT
125 IF(FETVEC(I} GT.NCIGO TO 126
60 TG 127
126 WRITE (54700 3C
NOFEAT=1-1 (Hiﬂ}ﬂvgl;
1F (OFEAT LE.NICALL CMERR OF pg AGE Ig
127 CONTIMUE ORr QUAL
LINST?=3LOCK (1) Ty TAPE]720
IF (LI ISTR GE IFRST)} 60 TO 130 TAPEL 730
WRITE (6+330) IFRST
LINSTRZIFRST TAPEL740
BLOCK (1) =IFRST TAPF1750
130 CONTINUE TAPE1760
IF (BLOCK(2) 6F.IFRST)G0 TO 132
WRITE (6:430) IFRST
BLOCK {2)=TFRST
132 CONTINUE
9%~ FLINESFIRST SCAN ON RFCORD CONTAINING LINSTR TAPEL1770
H FLINE=LINSTR-MOD({ (LINSTR-IFRST) s NDSPR) TAPE1780
LSKIP={ {FLIME~-TSCAN) /NDSPR~1) «NRPDS TAPE1790
IF (LSKIP)Y 135+138¢138
135 FSKIP = ((PLGCK(1} - IFRST) / NDSPR ) # NRPDS + 1}
IF (FSKIP GE IABS{LSKIP)) GO TO 138
CALL NTRAU(IUMTT,22,10:22)
CALL NTRAN(IUNIT,7+FSKIP,22)
60 TO 139
C* TAPELIB00



219
2°0
221

222
223
224
225
226
227
228
229
230
231
232
233
234
35
236
237
238
239
2h0
241
242
2u3
Pul
245
2uo

266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
2Bl
282
283
2AL
285
2586
287
288
289
290
201

Ce
Cx

Cx

Ca
Cx%
C#

C¥
Cx*
Cx
19

C*
C*
Cx
C*

138
139

140

145

146

150

10
170

180
14

5

SKIP 2Natl THE TAPE TO BLGIHNING LINE OF THIS FIELD.
AND INITIATE READ FOR FIRST DATA SET

IF (FSCAN FG FLINE) GO TO 140
CALL NTRAN(IUNIT: 7LV IPs22)
CALL BUFILL

FSCAN=ZFLINE

CON TINUJE

NSCAN=ZLIHNSTR

IF(BLOCK{S) LE NS)GO TO 1u5
HPITE (Getben} IS5

BLOCK (3)= 1S

IF(RLOCK () LELHS)IGO TO 1ué
WRITE(Geuq () 35

BLOCK (U4} Z IS

CONTIHUE

LI vEHDZuLOCK (2
LININC=BLOCK (3}
SAMSTRZBLACK (4)

SAME P)ZBLOCK(S)

SANMI ICZBLOCK (5]

LINC= 10 OF RECMRIS TO SKIP AFTER EACH SCCAM LINE
LINCS(LI IINC/NASPAR ~ 17 £HRPDS
IF(LING LT 0ILTRE=0

IF (FOPHAT.EG.3) GO TO 195

ESTABLISH AREAS OH ZACH SCaAn LINE TO UNPACK

AMC=ANCLANSG + SPVSTR + SVD - 3

IF{FORVYAT ©@ 1IAIC=ANCE2

FC=i

LCTNCAR

K=1

DO 190 IZ1HOFTAT

00 170 IWC=K«MRPDS

IFUIREC.oT, 1A ICZ2 + SAMSTR + SVD -~ 1

IF (FETVECI(I).GAE FC.AND.FETVEC(I} LE LC) GO 1O 150
IF (FETVEC(I).ST LC.AND.IREC.LT NRPDS) GO TO i60
wRITC (6r380)FETVEC(I)

CalL CMERR

IBYTE(T}S(FETVRC{II-FCI#NS + ANC

JREC(I)=IPEC

60 TO 180 CRIGINAL PAGE IS
FC=LC+

LC:LE+"11CPR OF POOR QUALITY]
CONTIMUE

K=1REC

CONTT IUE

NSAMP < 0. OF SAMPLES TO UNPACK FOR EACH FEATURE IN FETVEC
NSAVP = (SANEMD - SAMSTRY / SAMINC + 1

RETUR"I

ENTRY FOX READIWG AND UNPACKING ONE SCAN LINE OF DATA

ENTRY LINTRD(INATA(E DTAP)

DI FENSTION IDATA{(L)

IF {(READY} GO TO 20D
WRITE (6:010)

Crkettsbtrthdttadbebddrtrpstarhhd et ek gtk et kiR s
Cx+x+UNPACK GODDARD DATA TAPE

20

20

Ct#t*##*t*t#t***itﬁt*#*itt**t#**ﬁ¢t$*##t¢*¢**$**¢*t*#*?*ﬂf&*#f#*

0

2

IF (FORMATRZNE 3) 60 TO 205
CALL UNPKTW(IBUF,ISCAN) -
K=0

DO 202 I=1iNOFFAT

DO 202 J=SAMSTRSAMEND e SAMINC
KzA+1

JUSJH(FETVECIT) 1) %910
IDATA(KIZISCA H{Jd)

G0 Tu 235

gﬂ,D—lS

TAPC1R1D
TAPF1820
TAPE1870
TAPEILHD

TAPE1BEN
TAPE1BT0
TAPF1880
TAPEI 89N

TAPF 7.0
TAPY 1920
TAPF1330
TAPF 1940
TARPF 195N
TAPF 1959
TAP 1979
TATC19RQ

TAPF1990
TAPF2000
TAPF2010
TAPE2020
TA®C2030
TAPF (Qun
TAPF 2050
TAPE2060
TAPC207N
TAPE?DAO
TAPE20G0
TAPF2100
TAPF21310
TADE2120
TAPF2130
TAPE2]14n
TAPE2150
TAPF2160
TAPE?170
TARF218n
TAPEZ10N
TAPE2200
TARFZ210
[ACFD 220
TAPE2230
TAPER24n

TAPE2260
TAPE?270
TAPE22810
TAPEZZ20
TAPE?300

TAPEZ?320
TAPEP330
TAPEZ234N


http:LC.AND.IREC.LT
http:FETVEC(I).GT
http:FETVEC(I).SE

292
293
294
295
796
297
298
209
no
301
302
3nd
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
372
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
3u0
341
342
343
Jut
345
346
347
348
g

3560
361
362
363
364

ce TAPFP350
205 TA™MR=1 TAPC2 360

ADD = [NSCAN-FSCAN) £DSL TAPF2370

STORIT = (%6 - NHITS) + 1

SKPBIT = STO3IT - 1

INCBIT = I1ABS( (SAMINC ~ 1) *= NBITS)

D7 230 IFTzl, FLAT TAPE23AN

JZJRECUIFT)Y TAPFZ300

JUS(J-1) e MAXRFC + 1 TAPF 2400
Cs TADEDY N
o CHECK STATUS 7 TiIs RECORD BLCFORE UNPACKING TAPEPu20
Cx TAPE 430

210 IF (IST(JY GE N} 6O TO 220 TAPT 2410

IF(ISTCJ] GE -1)G0 TO 210

IF{IST(J) F@ ~2)60 TO 250

WRITE (6s2Q0) TAPF2070

WRITEL (6e310)INSCAMIST (J) TAPFPupPQ

WRITZ (6, 300)

GO TO 250 TAPESSOD
c+ TAPE®510
Cx VIPACK DATA FN® THIS FEATURE TADF 2520
Cx TAPE2S30

220 IP = ADD + IBYTE(IFT) - |

I8IT = “0D( (IP*NBITS}s 36} + 1}

BEGWRD = (IP4 IRITS) / 36 + JJ

CALL SYTAM(I3IT:IRUF (BEGWRD) + INCOITrNSAYPNBITSSTOBITIDATA{IADP

%} sSFP3IT)
JADR=TADR+ ISA 10 TAPF 2560
230 COUTI WE TAPE?S7N
Cx* FINISHIO IMIPACKING ONE SCaft ILINE OF JATA TARF 2580
235  IF ((NSCAN+LINTINC) GT.LINEND) GO TO 260 TAPE~S5ap

MSCAMI= ISCAN+LIMING TAPF 2600

IF(NSCAN LT (FSCAM+NDSPRY IRETHRN TAPC26L0

FSCAMIZFSCAI! + MDSPR (1 ~ LINC/NRPDS) TABPL2620

CALL NTRAJ(TUNTT7:LINC:22)

IF {(NSCAT LT. (FSCAN#NDSPRYI) GO TO 240 TADPC 2640

CALL YTRA HIUNIT+7+1,22)

FSCA IZFSEAM I+ INSPR (HQR; TAPE 2660

240 CO'TINUE op INAL TAPF2670
cx POOR PAGE. TAPE2680
Cx INITIATE RESD FOR EMNT SCAN QU 18 TAPE2690
C* TARPC 2780

CALL SUFILL TAREZT1N

RETUR TAPF2720
Cx TAPEZ730
o END OF DATA TAPE2740
C* TAPEZ 750

250 IF(HSCAN G5T,LINSTRINSCANSNSCAN=-LINING TAPE? 760

BLOCK {2 =150 AN TApEATIN

wRITE (br3201NSCAN TADEATR A

ENDTAR = ~i -

C* TARE 2790
Cx REWIND TAPE AfD POSITION AT FIRST SCAN LINE TARPF 2800
cx TAPEZALD

CALL NTRAJ(IUIET 22+10,22) TARE2820

CALL ATRALIUNIT 7rLr22)

—> [ IF (FORMAT E@.3) CALL MTRANEIUNIT 22r7¢31¢22)]

ESCAI=IFRGT TARE2B4D

CALL BJFILL TAPE2950

250 READY= FALSE TAPF286D

RETUR § TAPE>BTN

265 WRITEZ(6:340)

#RITe (ArU20) 1STAT

CALL CVER?

270 FOQMAT(* “MD-9F-FILE EMCOUNTERED ON MHEADER RECORD') TARF 2830

240 FORMAT(t JVRECOVERABLE ERROR READING HEADER RECORDT) TAPF 2320

290 FARVAT(s ERROR WHILE READT IG DAYA RECCRD*) TAPE?300

300 FORMAT(! A LINT PO 1S LESS THAN 07 FOUAL 7ERC!) TAPFE2910

310 TORMAT(Y LAST SCAN LINE RFAD,I5,+ ISTATZe . IS) TAPF~G20

350 FORMAT(' FIELD PBOUNDARY FOR THIS FIELD DEFINCD AFYOND SCOPE  nF DATAPT 293D

«TA'/Y THIS FLISHT LILE COMTAINSt',I6,* SCANM LTIMEST) TAPE2QUD

330 FORMAT(/t INTCRNAL DIMENSIONS TOO SYMALL FOR DATAY/' NO. OF CHANNELTAPE29350

+$ ON DATA TAPSZt,I7¢7 NO OF POINTS/CHANNEL=v:17/) TAPLPQGO

.- D-14



365
366
367
358
169
370
371
372
373
374
375
376
377
378
379
3R0
381
382
383
ang
35
IBG
387
388
iR9
330
291
a2
393
3q4
335
B
397
398
399
400

C#*
C#

340 FORMAT(Y CHECK THE FOLLOWING POSSITLE LRROPST/* 1 DATA TAPE TS5 NO
«T IN UMIVERSAL OR LAHSYS FOPWATT/
#t 2 IF OATA TAPEL IS 9=-TRACK.: THE -ASG— CARD SHOULD HAVE AN -N~ OPTAPCRONOD

sTIOWt /uXr tAHD A MESSAGE TO OPFRATOR SHOULD BL OM 588 TORMY/ TAPE3INIO
#t 3 IF THE DATA TAPE WAS GENMCRATED 2N A MACHINE OTHFR THAN THE 11TAPER020
*0at /YA THE ~ASG~ CARD SHOULD HAVE Al ~A~ OPTICGNY) TAPT 3030
350 FORPMAT(' LRROR HRcADING FIRST DATA RECORD--LISTAT='.I13) TAPE304D
360 FOPMAT(' ONLY ONE OR LESS RECORDS PER CHANNEL ACCEPTARLE AT THIS TTAPE 3050
«IME) TAPE=060
370 FORMAT(Y 1D OF RCCORNDS PER DATA SET='¢I5+' “WUST BE LFS5S THA 7 OR ETAPF3070
*QUAL 15") TAPF3080
36N FORMAT(Y FEATUPE {JUABERSt 15,7 AND AROVE ARE NOT OH DATA TAPFt/ TAPCR0A0
1) TAPE31QD0
390 FORMATI* no  0OF gITS/PIXEL=rI5:% ONLY 8 BITS ACCCPTATLE AT THIS TTAPF3L10
L R TAPE3120
400 FORMAT(: DATA OPUER IMDICATOR=',IS/' DATA MUST BE ORDLRED RY PIXELTAPEIL30
*t} TAPERLHO
410 FORMAT(Y FLOINT MUST BE CALLED TO INITIALIZE PARAMETERS FOR A MNEW TAPF3ILS50
AFIELU) TAPE3L60

420 FORYAT{(Y LEWNGTH OF HCADER RECORD 15%'s I5)

430 FORMAT(Y FIRST SULAM OM THIS TAPE IS5 NUMBERED' .16+t FIELD DEFINITIO
¥ I'l ERRORt}

450 FORMAT(* JJUMBFP OF SAMPLES OF PER SCAN ON THIS TAPL IS%.I6et ['IELD
* DEFINITION IV CRROR®)

470 FORMAT(! THIS TAPE CONTAIHNS ONLY',T6:* CHANNFLS®)

TAPEI1TO
INTERMAL ROUTINE TO INITIATEC READS FOR ONE SCAN LINE} TAPFI1AN
SUIRQUT IS JUFTLL TADF 5190
CALL NTRAM(CIUMIT22) TAPE3200
K=l TAPE3Z2I0
DO 310 I1=1.NRPDS TAPER220
CALL HITRAN(IUNIT: 2+ MAXRECrIBUF (K} e IST(I):22)
KoK-MAYREZC TAPER240
310 COMNTIHUE TAPF3250
RETURN TAPEI260
END TAPE3270
CHiREHQAI,IEAEHB
()F‘IRJCEE{Q[I LS
Py %‘ }

-,

%

3% D-15
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APPEWDIX E
TABLES OF WEATHER DATA AVAILABLE AT THE

TEXAS WATER DEVELOPMENT BOARD FOR TEST
SITE 3, SAN ANTONIO BAY AREA
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—2-b%

Les02/75

LOCAYTON, VvIicTORIA

LAT: 28 51 00 LO~GH

SI:ﬁ{?ﬁ&iﬂi{ﬁﬂfﬁ}ﬂ)

XIrTviD ¥00d 0

w5 AP
94 =5 QG BASIAY

FER

Tnack
UQUO
g,00
ded
0w
UeDd
[ANTR]
Q.ud
v ugd
O 03
Uads
Uaei20
v uu
Q qg
u DO
U008
00[]0
0,40
J.00
w0
TRl
o Lo
us00
U,
0,00
Q.40
usba

ThACE
Ua?5

-

an

E X A S

AT ER

TABLE 1

TNRIS

ORI ENTETD

# OR

VICTOoRLA

MAY

Do}
Qel2
0sUD
0G0
0«10
1e02
7+49
THRALEL
0 0o
leb5
OD.U}
D+23
TRACE
OsHd
0«18
.U
0,006
0a4G0
psUO
o.Go
0«00
0«00
n.00
0«00
0.0G0
Q.00
GeUd
Gnnu
BelO
000
TRACE

NuWS PRECIPITAYION

1D NUMBER 00007364

JUHNE

U.Qa
.22
u.00
Ga27
4.00
uLoe
0,40
U-Ga
uanl
1,07
u.o?
0,00
1.08
YRACE
TRACE
[T R
G.014
G.00
G,00
0,ul
0.60
0,00
u.,00
L 00
0,00
u.00
4,00
0,00
0.00
0,00

0D AT R

JuLY

¢,u0
u,.LQ
Jeul
0,34
TRACE
0,.,UG
0,00
Gedd
Dedb
Q.87
Oedb
G667
Qa7
Q.40
Gauk
1.11
1,02
0475
TRALE
Lo7G
TRACE
0,143
2,00
TRACE
TRACE
U;UD
Q.00
TRACE
0,00
Da0Y
DetD

B AN K

AuG

0,00
1,20
2ok
V.00
0,00
u.uﬂ
THACE
Q.08
0,00
0,40
Dyul
0,00
3,00
TwrACE
THACE
Geé
0,00
TRACE
U,00
U,00
ThACE
.00
0.00
TRALE
TRACE
G.00
G.c0
.05
G.00
0,00
0.00

SEPT

TRALE
Qoud
Q.ud
Ou@
Ds00

TRALE
0«00
006
QU0
dsu0
D.02
6. 0D
Q.ua
Galé
Ds15
0«00
Dsusb

TRACE
D00
GO0

YRACE
D10
D435
2eUbB
Qs 94
1,80
Dal2
0,00
DaU7?
013

uerT

0.00
¢.00
Oeu0
U0
TRACE
.00
0+00
6,00
u G0
G. 00
G+00
TRACE
0.00
D089
0.C0
0,00
0.00
0.00
GO0
.00
uebl
0«05
TRACE
ueld2
TnalE
Q.
Q0
TRACE
2.85
geUD
TRACE

PAGE 00y

YEAR = [972

NUYy

0,14
G,.00
N,15
g.ub
TRACE
0425
.00
d,00
0.G0
0'“0
0.G3
0,63
G786
Q,yug
G,00
0.G0
0,03
0.238
.00
L.,J0
B.ub
0.00
0,68
G.35
Os.U0
4.,Qa0
0,00
000
TRACE
000

-

pEC

0490
G.Go
JQGU

TRACE
GGl
Leidl
0.0l

FUPRTE
g,02
; Ou b
TRACL
, 0.04
0,80
G409
U4 0U
Q.0U;
u,00
TAACE
J.80
TRACE
0,03
.00
G.BC
0.3Ju
0,00
¢,00
GeliT
TRaCE
THACE
TRACE
g.00L

Nk 4 M A TS e gm T ke e e e e e g H1 A W A .q_ﬁnww*“uu‘—“_,-.“.-auunuu-u-.-—-awnahq“_muu--n-nuu—-nuau-u---—-uu---uau-—-c-*--“

DAY JAN
| Ceuld
4 usud
k] YxACE
4 [ 1]
5 sy ¥}
[ Usud
7 [UFRTh]
a TRACE
Q G.U0

10 Cetl
11 Deuo
12 [P]
13 o up
{4 Geud
15 Gyug
l& Bowl
1? D00
18 TrALE
i9 THALE
20 d.L0
21 TrALE
22 O.L0
23 [FRE]
24 TRALE
2% UelUD
26 QxU2
24 G0
24d TRACE

29 .8

30 1ot

31 Lels

HONTRHLY

TUTAL 174

Uesd2

17 CounNTyy
RAKCH APRIL
TRACE 0.00

q,0Q g a9
4,0u g o
0.0U 0 6o
O.uu U ao
2,00 U 0o
YRACE ¢ ao
G+01 g aa
0,00 ThaCk
D.U0 0 [o
G.00 0 ap
TRACE Q.00
Os28 u DO
J.02 0,00
Ga27 TRACE
0.00 G 0o
0.00 0.00
0.00 Q000
0.00 0 g
G917 0 oo
0,00 rRACE
¢ 00 0,00
Ds0u 0,00
0,00 0 0o
TYRALE 000
yRaCE a.g2
YRACK 0,33
6.00 IRACE
G« 00 0400
DIIGO 0‘00
0,00 -
15% .38

jledb

d417

7930

4,238

5.97

ANNUDAL
TOTAL

3,54

FOR 1972 @

2419

H2e4

.36



R s

Rk 1y

X4 TABLE 2

vO
2%
%g TNRIS
Yb~ T C XAS w ATER ORI ENTETD
0e/02/75 NuS PRECIPITATION

FOR
ID NUMBER QUOQ7140

LOCATH0%" ROINTY COMFORT
LAT! 20 %0 Ou LONGI 96 23 DO BASING L5 COUNTYY CALHOUN

LAT A

Juky

0.00
U 00
Gayu0
U.00
D458
0.00
U.do
Ds00
Ga46
145
0,00
0,03
THRHACE
[P AT
Q.00
0D,'2
1,47
D45
0,08
Oedb
.46
NalG2
0,00
Qeu?d
6,00
D,u0
Q4G0
OQUO
0,00
0,00
0,u0

B ANK

LuG

b,00
Ga24
2,04
D.02
0,00
U, 00
G, 00
O.00
Geul
Ol
O, ul
Co 00
V. L0
0,00
0.00
0,00
0.12
Oe.00
0'73
0,00
O.,00
0,30
g,ul
[FPRv]
0,00
G.00
D.G0
D10
TRACE
.00
0,60

SEPT

Da LG
Owuéb
Gy
G.u0
TRACE
TRACE
.00
Dsu0
Qe
0sV0
0,00
C.ul
Dsub
O¢=8
De02
DeUD
0.u0
0,00
G.00
Dev0
Qsu0
[sPgeiv]
G.00
fadl
3,50
Ba.b1
0.20
DeD2
Do 00
D:28

acy

Le.80
ERRe
welp
w00
Qv
G.0Q
vaivg
Oeug
0«d0
Uel0
G423
0.03
TPACE
w00
G.+00
Ce00
0.00
6.0D
000
.80
1+20
2220
0.00
Gelld
G.05
G.02
0.00
0.00
6404
Q00
0500

k)

NUY

O.Gd
TRAC:
1?0
D431
0.00
ged?’
0,060
0.00
QsuQ
O.L0O
G.l2z
0,0
0e92
O.00Q
TRACE
0,00
TRACL
G,h2
O,U0
0.Go
Q.Up
0.00
0,03
O.‘ié
0.03
0,00
0,00
0420
0.0G
0400

FAGE , (OI

EAF m 1972

CEC

Geul
Ga.GD
SR N
C.00
U400
u.00
Gal
0.01L!
G.Gll
.03,
J.01,
G-GZ;
000,
Q.08
TrACE
1 -
1L L.0G
0.0C
TPLCL
0460
0,00
0.€0
G.GO
0,08
GGG
0,0¢
G000
G.00
Ge0G
OG0
G, 00
000

ek B e e g A L A N R g K W A e R g A S AR TR W e N i Y R O G ek 0 LD e A A 8 T g e A I gy b P L T 0 B ke B 0 e 4 e ey T e g ot e P RO A Y P A gy WO

UAY JAN FFB MARCH APRIL MAY JUNE
i IRTL] [§ I e 0.00 0.08 TRACE 0,00
2 TRACE U000 0.0u0 o an 0«13 be2b
3 Dyl u G0 0.00 0 0o 0oy G.06
& Dat2 u,.00 000 0 Qo c.00 0,00
) Qw0 Ueud 040U U oo 0.00 L.G0
& 0.ul [HIN ] D.G0O 0 on Ds24 u, 00
7 Osup u.Ld A.GO 4 00 7ed0 u,00
8 TRACE J,00 G.03 0 0o 0.00 u 0%
9 D.u0 0.00 u.00 0 aag 0«0 0 0a

1o TRACE d.u0 0.00 0.00 el 1,35
i o.u0 u S0 0.,0u 0 0D 0.0 0,3e
i2 D.Lw w, 24 D.,00 0 o 101 Ga.0D
v Dy 0.00 0.00 u 0o Oy00 YRACE
tu 0:un u,0bo0 o400 G 0o Dol 000
15 ad+uD u,ud D.0u N ao D20 w.00
Vo Dsun T+ 0.22 0.00 g« 00 2,17
i 7 Gy} Q.00 0.048 0D.00 D80 0 34
IB Q.16 Jg.a0 G.00 0,00 a.¥a L.00
19 TRACE 2,00 Q.00 Q.00 DeU0 0. 00
20 TRACE 0,00 YRACE G 00 Ge00 0,00
21 TRACE 0,00 Qb2 o oz 0u00 u,00
22 0.4Q dJ,00 Q.00 0 G0 ﬂeUU GQDD
43 Q.00 0 oo Q.00 Q Qo osluL u,0D
24 0:.0 ¢ oup 0 on 0.00 a0u u,00
2% Q.u0 UL.ay 0.0t o 60 D00 u.0a
Z4 0.,u0 U,00 0.00 0,00 0000 0,00
27 Q,u0 u,006 0.00 2 25 ne0V 0,00
28 D.uo Qeuld P00 t.08 0e0uU 0,00
FA Dsubd D,45 .00 2,00 060 0.00
3 2edHy - TRACE 0,00 o0sU0 0400
Y D19 - g.0o - 0s01 -
MONTHLY
ToVAL 3.772 184 D.88 2:35 11449 4452

9.40

4536

Lo Y

ANNUAL
YOTAL

B470

FOR 1972 a

HoHE

Ge26

S48



¢-~3-b¢

TABLE 3

TNRIS
1€ XAS 35 2&2%YVER ORIENTYETD
09/062/75 NWS PRECIPITATION
FOR

I0 NUNSER QOQO7I8é4

LOCATION: pORY OFCONNER
LAYL 28 24 fu LUNG' @& 24 00 BASIN' |V COUNTYV: CALHOUN

DAy JAN FEB MARCH APRIL MAY JUNE
1 0.%0 3a.30 0,19 0.00 O.00 0,00
2 Deab 0.02 0.02 0.00 0s13 TRACE
A TRALE 0.u0b 0.00 0 od Led? 3 08
L TRHACE Ge 0.00 0.00 Ds 0 TRACE
5 TRACE o Qg 0,00 0 t5 DeUD .00
& Dsub d.10 D.00 0.00 Deld o 00
7 Dsud u.us .00 g 00 024 0.00
8 Ceus u Qo 0.5u 0 6o 1s6% TxalE
9 Q.u0 J.00 0445 .00 TRACE .07

8 O.u Ootrl) G,01 0.00 TRACE D435
il Os02 Us 28 0.00 g no 0o8Z .08
i2 Q wo g o1y 0.00 .06 TRACE 0,00
13 Duup [T 4 0 a0 ¢ 00 D.68 0,00
iy Gau2 TrACE 0.0u 0.00 0435 oD oo
I 2eUD TRHACE G.03 0 00 D+20 D.00
14 Seud TRACE 0405 o oo 0200 .08
i7 0«00 0.00 8.00 0.00 0«00 s 05
18 Da.ds 0.00 0,06 0 00 .00 0.0
19 TRALE O,ug Ge 00 0 G0 g0 0.00
20 TRACLC W NG 0.0u 0.00 a.00 D.80
2} TRACE 0,00 G.10 0.00 0.00 0.00
22 o2 TrRACE D.00 0.18 0000 0.00
23 TRACE 0,00 0+0u a 60 D400 0 oo
24 Gelio D00 0.008 a ao 0400 0.G0
F3-3 Q.uD THACE 0.0 0.00 .00 080
Yy TRALE 0.01 TRACE 0.00 000 0.00
27 Dabut Us 00 0.00 0.08 0«00 D.00
208 TRALE 0.00 0,00 0.70 oe0Q 0D.00
29 D«UD Loitl 0,060 .00 0o 00 0«00
Ao 1 5 - 0,00 0.02 .00 Q.00
3 Oobs - Q.00 - TRACE -
“h-——ﬁﬂw—-U-Uu-udnuGHu-ﬁuw-q*ﬂuumu*"a-u-nqm&ﬂ-uﬂ“ndnﬂuw-uﬂﬂﬂ-.cU“ﬂ--“““ﬂ-ﬁ‘-
MONTwLY
YOTaL Job2 2,29 D.88 loi0 5450 UatB

C AT A

Jubky

Oeul
0,60
0,00
G,.00
TRACE
0,00
0.ul
0.00
0435
0,00
0.00
TRACE
0.13
OIUD
G.ul
0,22
1.6
U¢09
Q.05
0,11
0,04
0.75
Us&D
O.d0
0,00
0.00
0,00
1,00
0,00
0,00
TRACE

k-1

8 AN K

AUG

.20
0,21
Usy2B
i,ul
0,40
G,u0
U.G0
0,00
0,00
U0
et 2
Q.00
0.00
0.00
0,00
0,00
Gsa0
8,00
TRACE
U,02
c,00
O.u0
Q.00
U.00
0,u0
0.00
0,00
0,00
0.00
Q.00
0,00

J033

sEpT

0.4d0
9‘00
0+ul
Osul
0.00
¢.00
O.ubd
0.0
.00
Casub
G+ 00
Q.10
D35
D76
1457
0,03
Deuld
Daul
0,00
/Py i]s]
0425
D.023
1edl
2420
2418
Dadd
Csb8
0,03
0.00
0+00

18,049

ANNUAL
TOTAL

ocCy

0.C0
G.00
G.00
G«00
Gs00
0.00
.00
0e00
uo 0D
0.00
G.00
Ge27
O«J0
D00
D.G0o
De0Q
.00
0.00
U820
G 0g
2434
1430
4438
D03
U.+Q0
G.00
TRACE
0,00
3460
Dol
4.+00

12.02

FOR 1772 o

Y

NUY

O.ul
04wl
0418
0465
TRALE
(AR}
TRACE
0,00
0,00
0,03
Gaul
0,18
0,82
Oyuld
D,v0
0,00
0,00
1e82
D475
0,00
0,00
0425
0,.9%
0,!8
0,75
0.00
0.00
4,00
0,00
0,00
”»

G,.56

PAGE , GGz

EaR = 1972

LEC

0,0u
L.00C
TRACE
0.00C
ThACE
TRACE
[T l]
D.G5
TmaCE
0,03
TRACE
03
GeQ3
LTS
GV
1 G.00
.00
Q.00
TRACE
0,05
0402
G.00
TRACE
0,390
G.00
0.C0
G400
0,00
0,00
TRACE
G.+00

e e Ve gy e A R e e e e e G S ol D o B gl O BB U O ar s W O B Ry

0,33

4874



k-2-b¢

nesb2v?s

ST mHV TVNIDIHE(

XIITYNO W00d AC

LGLATION REFUGIU

LATt 28 18 a0 LONCY 97

17 00 BASING

FEBR

Ueth7
0 Qo
0 uJd
U Qo
TrRaCE
4 02
0,08
u 00
JeL0O
TRACE
D38
u U5
waubl
0ewd
Ua. 00
U 00
0.00
0400
0.00
0.00
Jd.,00
[SPgTel
u.oe
0180
u.QD
0.00
0,00
Gyl
Q.97

L]

-

T EX AD

MARCH

0,00
Q.00
0.0u
0.00
Q.00
0.00
0.02
TRACL
0. 00
THACE
0,00
o Du
[
1RACE
Geld
Q.78
0,00
0,00
0,00
TRACE
0.00
G.00
¢.00
Ge0u
0,00
0.00
0,00
Je08
0,00
Ce02
D.00

20 COUNTYQ

APRTL

0,00
0 0g
0.00
0.00
0.00
0 ao
0,00

0o

oo0DoD o
=]
o

4 Qo
0.00
0 Qo
g.da
g.00
0 o0
0.00
C.00
G,00
3,29
0,08
TRALZE
TRACE

-

TABLE 4

THRIS
g 4« TER ORI

ENTED

Nuh PRECIPITAVION
FOR
1D NUMBER 00007529

RCFUGILD

MAY

TRACE
Q.20
a.00
0.00

TRACE
2,20
JohY

TRACE
.04
153
0+06
{+08
Q«ud
Qe 44
Deb&
0«08
0,90
0.00
.00
D00
Q.00
0.00
000
0.00
0.00
.00
D00
000
ge.lo
0«00

TRALE

JUNE

0,00
Tl
TRACE
y 0,00
000
S]]
0,00
u,74
Y1l
G.10
U. 94
G.00
TRACE
Ge.D2
0.12
100
0,00
0,00
G,00
0,00
G,0a
4,00
L.0D
0 a0
0.00
Q.00
g.00
G,00
0,00
GJ00

&

o AT A

SUL¥

0,00
G.40
0+00
G428
Ool2
U,00
0,00
0,60
0,40
TRACE
THACE
0,30
0,20
0,00
D.lu
1400
0445
TRACE
[
TRACE
1443
TRACE
Ue 00
0,08
0,00
G.00
/PRIl
0,03
0,00
0,00
0,00

B ANK

Aud

u,oc
0,92
2486
G.,50
U.00
Geul
O.ub
Ge05
Q.60
0,04
TRACE
0.27
Oyuytb
0.00
B+00
0,00
0,00
UL
0,39
Q.00
4,00
G.,00
Q.00
J.00
0.00
0,00
TRACE
0.00
TRACE
8.00
8o00

SEPT

OsUb
0.54
0«00
D10
G.QG
0«00
Qowug
D00
0«00
2e0CO
TRACE
Ga38
¢.10
0.+57
Ge2t
Gel0O
D.00
0«00
0«00
012
QeB2
TRACE
.02
2.43d3
TRACE
033
152
0«00
TRACE
Q.00

™

(7 |

020
Q.00
Q.00
.00
¢+ 00
R+60
Dyul
0+00
.00
Deu0
TRACE
0.00
0G0
0«30
a.00
0.00
0«00
D00
TRACE
YRACE
Qe66
Qs+ 13
GeBO
0+«Q2
0:03
TRACE
Q.00
TRACE
Detd
D.00
0,00

¥

KOy

G«00
TRACE
Gydd
TRACE
0.+Q0
.05
GaGO
0.00
.00
0sGQ
Del2
TRACGE
D.80
0.+U0
0.00
0,00
TRACE
TRACE
D« GO
C«00
De26
TRACE
0e25
0,548
C.00
0,00
0.00
Da.0Dn
0«02
Ds00

-

PAGE , LQ3

EAR = (972

cEC

0.Go
G,00
G.,0C
TRACE
0,94
TRaCe
G, 0C
0,06
G.05
G.C7
G.0%
6,07
0,00
0,0as
TRACE
6,03
0,80
G.,03
D.EG
TRACE
0,00
6,006
D,GO
0,8
0,00
0,00
OIDG
a.00
TRACE
.00
0,00

5 D i g L i gt W e e K e O3 OB BT g A T 0 e T T P AP B G LT e L ST S0 G i W T U e A0 G Y B e ] UMD R Ly T G B e TS g e T Yy YA e

oAY JAN
i 0 us
Fy ol
3 Qewd
4 0.0
g THACE
& Q.uQ
7 Deug
8 Geud
9 QsuD
140 Qeu2
11 G.ULDG
12 Q.ul
13 Osun}
| O«w0
ih 0.ud
1o QL0
i? TRACE
kB O.UH
i9 THACF
24 TRACE
21 0.0
22 o.u0o
23 Q.u0
e Q.00
25 0.0
24 G.08%
27 G.uD
8 TRALE
29 TRALE
a0 IXY-L:
3l 3440
HOKTwL Y
YOY it £adb

[

Ae93

.48

10-10

Selt

4079

H.%%

4440

AHNUAL
TOTAL

130

FOR 13972 &

2041

035

UisEd



$-3 Y

av /02775

LOocaYIoN: ROCKPORT

LAT: 24

ER

R s Ty
LI R ST (I N PR S v - S I N TR - PR K

NN R
N o— O

[
L

ST VN ST LV Y
O e e

[~ 3 M)
- 3

MONTHLY
TOTAL

g) On Loncy

JAN

Qe
0.UQ
0s00
Dewd
[P ERTIs]
0.00
dsun
0.0n
0.00
Gs13
[« IR ETy]
DalD
Oewu
Sa0r0
O.u0
Oeud
Qeub
Dabt}
TRALE
Dt
0,00
J«00
.00
aud
Ds LG
Q0?7
0+0G0
0sl4
J.UB
lolt
NDal?

g G0 G an G R T D TR a OF kb o T g T O e g g S g g W Ry e e

173

Fes

0,24
0,00
weul
w00
ThACE
TRACE
0,00
THACE
0.00
TRACE
0,58
0405
LU uoU
Q.u0
0.0¢
0,00
0,04
Q.00
[a R ]
0.00
u,00
0.G0
.00
0,80
0,00
0,00
0,00
w30
{20

-

=08

E X A

MARCH

YRACE
0.0
0.0u
0.04
0.00
0.06

YTRACE
o,04
000
Da.00
0.00

TRACE

TRACE
0.04%
a od
0e54
0.00
0.00
0 04

TRACE
0 00
4 €0
0,00
.00
g.00
B0.00
0.00
0820
Q.00
0,00
$3.00

0,68

TABLE 5

TNRIS
#ATER ORIENTED

MWS PRECIPITATION

FOR

ID NUMBER 0060Q770%

97 U7 0D BASIN] 320 CDUNTVI «RRANSAS

JUNE

L0
TRACE
u.0a
TRACE
Ga.G0
0,00
0,00
3.&8’
G148
0,32
U580
.00
u.00
ThACE
UenB
2,13
0,37
0.00
0,00
Q.00
0.00
0.00
0.00
.00
0.00
0,00
Oe0n
0,00
0.00
Q.00

DATA

JuLy

0,00
0,00
0,00
D.Q0
0ed3
0.00
0,00
Oa.07
D¢87
0.00
0.490
Gai0
TRALC
0,90
0,00
o018
1403
0,00
G.00
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Q.76
0400
0,00
0,00
0.00
0400
0,00
0,00
0,00
0,00
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Dy0O
u.3?
3,13
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0,40
0.00
D.00
0.00
Do1H
.06
0.qQ0
Q.00
O‘DD
g.00
0,00
D.00
0.00
d.0%
0.00
0,00
0,00
¢,00
TRACE
(.00
G.00
¢.00
Q.00
0,00
0.00
0,060

SEPT

D00
Jyul
0¢00
0.00
0,00
0,00
Q.00
0,00
0,00
0,00
Q.08
Q07
Ds36
0.0%
0.065
0,00
0,00
0.00
Q.02
0.00
0400
006
0481
2:.97
feld
.09
196
CU7
C.00
Osil

-

0CcT

Q.00
B.00
C:00
0+00
e GO
0.00
0.00
G.00
0.00
0,00
TRACE
[V i)
0.0G0
0400
Ca00
0.00
Q00
D200
o.q?
Oel?
G.38
D04
0.00
0.0%
0400
G002
000
0s00
De05
0x00
0.00
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YRACE
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.00
0.00
0,42
0.00
0,18
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0400
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0.02
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——
a.ool
0,30
0,00
TRACE
.00
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0.030
TRACE
TRACE
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D04
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p,o4’
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0.00
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TRACE
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Q.00 THACE
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APPENDIX F

MERGE PROGRAM

DBO200-02¢LANDSAT MELGE

1 CxesTHIS PIOGRA Y WILL MERGE SECTIQHS OF TuD LAMDSAT DATA TAFES
2 Cx+xCARD I jpUT
3 Cxst CAPD 1 STARTIMG LIME+ CHDOING LINE, SFGINING SAMPLE
iy Dkt CARD 72 17 Fost SECC O "wRf
g5 Cres
6 DIAENSTIO L IBJC{T33) I3V (T3 /733407 ¢
7 2CAPD{S) /' ThSGeROTH 10.¢16M . s/
a8 CerrCOPY HEADIR SECOPD FROZ FIRST TAPE

9 CALL JTRAH(10r10,2.9,T18UF,ISTAT,22)
10 CALL ITRA {L3r10,1+9IRPUFISTAT 22}
11 EALL ITRAI(L02¢ 139, IRUF, ISTAT 22}

i? CALL MTRA (13,1139, I8UF ISTAT 22}

13 C+=2R8EAD COHTPOL CAPDY AHND ESTABLISH LINE A'ID SAVPLE LIMITS
1k REFDISe10%) CTIMEL,LINE2iHNSAM

15 100 FOIMATL()

16 MOVE=LING i +L

17 CALL JTRAIC10+10¢7r "OVE22)

is LAST=LIdE2=-L TN 1+

19 ISTARTZNSAM=MND [ {SAM=1:18)

20 WRITE(6r200) ISTART

21 200 FOTAAT(Y THE FIRST SAMPLE MUMBER FROY YAPE 1 IS t.14)
22 ISTARTZILTART-{ISTART/18}) %2

23 WP IXZ72u-16TaT+)

24 C+=+COPY SECTIO ! OF FIRST TAPE

25 DO 20 IZ1.LAST

26 CALL 4TRA {10, Pe 733, IB1IF, ISTAT 22}

27 K=0

28 00 10 IZISTARY.720

29 Kz/%1

30 i1o JRUF (K)=T31F (J)

31 20 Calll NTRAJUIL 1o NPLY JBUF ISTAT22)

32 Cx<eCrlANGE TAPZIS

33 CaLL {TPAMUI11¢10:22)

34 CALL CRUIP(*I7EE,S 1N, o V)

35 RCAD (S5, 300Y TAPE

36 300 FORMAT (Aw)

37 CARD (4}=TAPE

3B CalL ZAUIZ(CARD) N

39 CaLL NMTRAJI(10+10,7s AQVE 22

LA] C*+x+COPY SECTIN | OF SECOND TAPC

41 DO a0 T=31i,LAST

yz CALL ITRAI(1172¢eNPIX.JRUFrISTAT22)

43 CALL NTRA H10r2:733: IRUF ISTAT 227

Ly K=MNBTY

L5 JUZISTART~1

46 DO 30 J=LeJd

47 KzK+}

48 30 JOUE (K ZIRUE (0]

49 40 CALL NTRAN{13¢19733,3UF+ISTATrR2)

50 CALL NTRAI(13:9422)

51 STOR

52 END
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APPENDIX G

AN AWALYSIS OI' COST-BENEFIT APPROACHES
SUITABLE T'OR LANDSAT IWVESTIGATION #23790

preparced by Koren Sherrill

TABLL OF CONIENIS
10 A COST-BENLFIT STRATEGY FOR THE EVALUATION CF
LANDSAT-DERIVED INFORMATION PRODUCTS
1 1 Some Preliminary Considerations
1 2 The Cost-Savings Approach To Benefils Estimation
1 21 Definmition

1 2 2 Estimating The Costs Of An Operatronal
LAWDSAT System

1 2 3 Estimating The Benefits Of An COpera-
tional LANDSAT System

2 0 A COST-EFFECTIVENESS APPROACH TOR "MIXLD INFORMATION
PRODUCTS
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1 0 A COST-BENCFIT STRATEGY FOR THE EVALUATION OF LANDSAT-DERIVED
INFORMATION PRODUCTS

11 Some Preliminary Considerations

Cost-benefii analysis i1s inherently coniroversial Both
the theory and the empirical methods used in cosl-benefit
estimates rest on assumptions that may or may not be acceptable
to the policy-maker  The theoretical foundations of cost-
henefit analysis are deraved irom welfare economics, which as
an 1tself a highly controversial area of analysis within
the economics profession  Emparacally, cost-benefit analyses
are attempts, not always explicitly stated, to samulate the
market equilibrium positions of hypothetical demand and supply
curves of the good (product or service) being analyzed If
it 1s possiable to estimate the nature of the demand and supply
curves of the good an question, and i1f the analyst can simulate
the various market eguilibraum positions of the various demand
and supply curves, then he 1s gble to estimate the changes in
either the demand or supply curves

The difficulties of estimating the nature of these relation-
ships are often insurmountable, and the issues involved in cost-
benefit analysis are often hard to resolve from the perspective

of policy decisions For example, the concept of consumers' surplus is

lAn excellent discussion of the cost-benefit methodology can
be found 1n E J. Mishan, Cost-Benefit Analysais An Introduction
(New York Praeger Publishers, 1971)
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at the heart of cost-benefat analysas  Thas concept may be dear
to some academicians, bul 1t ofien offers little in 1he way of
guidelines for implemenliing policy
Recognition of ihe controversial aspects ol cost-benefat
analysis should not, however, be construed as a renuncaratzon of
the usefulness of this type of analysis for certain areas of
polacy evaluation One leading economic theorist has stlated
that 'the application of cosl-benefit analysis to the determina-
tion of expenditure policy has proved of great practical value
in applying efficiency considerations to expenditure decisions "
Ultimately, the important issues in program evalualion are
whether existing programs are the most efficacious ways to obtain
the benefits "° And the cost-benefit methodology can often
provide a means by which the analyst can give a rough approxima-
tion of whether costs are indeed justified by benefits received
Given the controversial nature of cosi-benefit analysis,
1t 1s necessary for this investigation to state at the outset some
of the less obvious assumptions which will be made throughout
the course of the evaluation, and to distinguish these from
assumptions which will not be made and tasks which will not be
undertaken First of all, it 1s assumed that the dastribution of

income 1s given (constant at time of analysis). Costs and benefits

2
Richard A Musgrave, "Cost-Benefit Analysis and the Theory of
Public Finance," Journal of Economic Literature, September, 1969,

pp. 797-806, at p 799.

3Amer1can Economic Review, June, 1975, pp at p. 266
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will nol be analyzed with respect 1o their impacis on the distra-
bution of income among individuals in society A corollary of
this assumplion 1s that ithe aimplacations of potentral changes an
social welfare {rom developing 1his technology will not be
esplored in lhis invesligation .
Secondly, 1t is assumed thai price 18 a measure ol social
value This assumption 1s necessary since the evalwation will
be structured arcund the measurement of price  The opportunity
costs of deployaing resources in the development of an opera-
tional remote-sensing lechnology in the state will not be analyzed

since this would lead into an evaluation of the efficacy of the

distraibution of public expenditures  The sine qua non of the

theoreiical foundation of cost-benefit analyses is the concept
of opportunity cost Since every choice of an alternative
excludes other glternatives that might have been chosen, the
true Yecost" of the alternative chosen is measured by the
benefits that are foregone by the exclusion of the second "best"
or second most desirable alternative Thus, the opportunity
cost of a project such as the LANDSAT project is the herefits
that are lost to society as a result of allocating rescurces
to thas project rather than to some other project, but an eval-
vation of the nature of foregone benefi1ts would be a difficult
and lengthy task

To the extent that remote by sensed data can be used to
generate "newer" and "better" information, this newer and better
information will enhance understanding of the environmental and
ecological processes along the coastal avreas of the state An
knowledge of natural processes along the ccast could affect

coastal management goals and objectives, whether explicatly
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or implicitly The availability of newer and better informalion,
along with the enhanced undersianding of ecological processes
+hat results from having newer and belter informaiion available,
could affect the nature and consequences of government policies
with respect to the private sector  Changes in government
policies regarding preservation, conservation, or development of
the coastal area could affect, io some extent, the spatial
dastribution of population and employmert patterns along 1lbe
coast  These possible long-range changes will not be incorporated
into the design strategy for evaluating the cests and benefits
of implementing an operaticnal remote sensing system, sSince an
analysis of long-range changes 1s more appropriately a task for

a cost-benefit evaluation of broader coastal management policies

-

The design strategy in this investigation for an evaluation
of the feasibality of implementing an operational LANDSAT system
will focus strictly on a straightforward estimation of some of the

more obvious costs and benefits associaled with this LANDSAT project

Hethodologies for addressing a few of the more theoretically
difficult aspects of the costs and henefits associated with an
operational LANDSAT system will be briefly discussed an the final
sections of this report, but only for the sake of alerting the

reader to some of the more difficult issues.

Finally, it must be emphasized that the conclusions re-

sulting from a cost-benefit evaluation should noi be the sole
i
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or even one of i1he maain jusiifications for erLher recommending
or rejecting the use of state monies to develop an operalional
LANDSAT system  The cruk of the difficuliy in performing cost-

benefit analysis 1s that benefits have to be glipulated 1f the

analysis 18 to be performed  And there 1is nothing in the nature

ol cost-bene

benafits. In other words, the nature of "benefits" 1s external
to the analysis  Therefore, cosi-benefit analysis cannct and
should not be the sole measure of the feasibilily of public
invesiments  Cost-benefit analysis provides no substicute for
the basic problem of evaluataing final social goods  All it can
do 15 expedaite efficient decision-making afier the basic problem
of evaluation 1s solved The role of cost-benefit evaluations
should be to highlaighi some of the issues involved in deciding
on the disposition and allocation of public investment projects
There are sevepal conceptually and methodologically dis-
tinct approaches to a cost-benefit evaluation of LANDSAT-derived
information products  These anclude (1) a cosl-savings analysais,
(2) a cost-effeciiveness analysis, and (3) applications modeling
or a samulation of the possible costs and benefits associated
with the application of an operational vemote sensing technology
to various informat:onal needs in the state. Bach of these
methods of analysis focuses on the costs and benefitg of using
LANDSAT technology to satisfy information neeas and to reduce

the uncertainty inherent in the govermmental decision-making
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process However, ihe particular type of analytical framework
actually employed at the completion of this investigation will
depend on the questions and hypotheses that are deemed relevanl
to the evaluation  Ultimately, the objective of the analysis 1s
an assessment of the "value" of LANDSAT data as information inputs
for coastal projects and programs This assessment 1s important
because the economic "value" of remotely sensed data will vary
depending on (1) the nature of the anstitutional framework within
whaich the decision-making process takes place, (2) the informational
needs of a specific user or agency, (3) the capacity and itechnical
sophistication of present information systems, and (4) the extent
to which remote-sensed data can replace and/or supplement existing
data

In view of these considerations, a complete and thorough
evaluation of the costs and benefits of implementing an operational
LANDSAT technology might entail a phased evaluation, in whaich
each phase of the evaluation would be structured around the assess-
ment of specific aspects of the implementatzon of an operational
system Therefore, a comprshensive research and design strategy
for estimating the possible costs and benefits of an operational
system could be structured around different phases, with each
phase addressing specific objectives  For example, one phase
of the evaluation could focus on cost-savings estimations, a
second could address the developmenl of cost-effectiveness

criteria for determining the most effaicient combanation of
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remotely sensed and field data for product generation, a thaird

could come lo grips with the task of developing models to simu~

late the costs and benefails associaled wath dafferent applica-

tions of remotely sensed data lo informaticnal necds in the state,

and a final phase could focus explicitly on estimating the econo-

mic value of LAND
The main advaniage of using a phased approach to an

evaluation of LANDSAT data is that specific aspects of the role

of LANDSAT data in supplying information can be evaluated se-

parately from other aspects Dafferent perspectives on the

analysis can also be gained by using this phased approach,

which 1s an important consideraiion because the nature of econo-

mic analys:is i1s uniquely determined by the analytical perspective

adopted, 1 e , by the manner in which the phenomenon to be evalua-

ted 15 defined, by the evalvation craiteria employed, and by the

hypotheses posed during the course of the investigaiton  Much

of the confusion surrounding the valadity of econcmic analysis

in general, and cost-benefat analysis in particular, siems

from the fact that conclusions emerging from econcmic analyses

w1ll often change readically 1f the questions and hypotheses

around which the analysis is structured are posed in a dafferent

manner For example, in cost-benefit studres, 1f there arve

differeni assumptions concerning the length of time during which
the project 1s operational, or if different assumptions are uses
regarding the rate of changes in remote-sensing technology,

then these changes will have a substantial ampact on the magni-

tudes of the costs and benefits asscciated with the project
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Lach phase of a phased approach to a cost-benefit
evalualion would define LANDSAT data and LANDSAT-derived in-
formalion from different perspeclaives and would pose different
guestions to be addressed during thai phase  This type of
approach would provide additaonal insight into the nature
and significance of the research problems al hand and could
stimulate further research into cosl-benelit analyses of
LANDSAT data as both an informational and managerial tool

However, a thorough and detailed analysis of the costs and
benefits of implementing an operational LANDSAT system would
involve more taime. expertise, and money than is available in
our current budget In view of these constraints, the cost-
benefit evaluation an thas investigation pecobably should be
a comparison of the costs of genevating information using
current capabilities for specific products with the costs of
generating technically similar informatron products using
satellate data  The amportant assumpiion made here is that
LANDSAT-derived information i1s not qualitataively different
from information generated using conventional data sources for

particular types of products In this type of appraoch, the

objectaive 1s to determine whether, and to what extent, in-
formation obtained from an operational LANDSAT system is
cheaper than comparable information obtained from convention-
al sources, i1n terms of collection costs, interpretation costs,

and display costs.

4. 6-8



A cost-savangs evaluation will noi only snow the exient
to which implementation of an operational. LANDSAT system will
lovyer the unit costs of generating an information product,
such as a land usc map, but will also provide an estimate of
benefils realized Thus, in this rather narrowly defined con-
text, "benefits' are equated with cost-savings Tne delails
of ihe proposal evalualion strategy are discussed 1n the nest

section
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12

The Cost-Savings Approach To Benefils Estimalion

121 Definrtaicn
The cost-savings approach will document the

difference an costs between informatior products deraved

data The savaings in costs (dollars saved) will be the
"henef1t" to an agency or user Since information
products deraved from satellate data will usually be
somewhat different in kind, we propose to evaluate in-
formation products derived from satellite data that the
decision-maker could find just as usable and roughly
Yequivalent" to the information that he presenlly uses
LANDSAT~derived information products that are saimilar
to non-LANDSAT information products will be analyzed,
rather than totally new kinds of information producis,
partly because information on the cost of producing some
existing products, such as the Bureag of Econouic Geclogy
land use maps, of the Texas coast, is expected to be
avallable

The cost-savings svaluation will focus on the unat
costs of producing information products that are deraved
from technologically competing data sources  Thas approach
will entaal the following a careful documentation of the
costs associated with the experamental phase of the LANDSAT

project, an estimate of the costs of producing satellite-
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derived informaiion products under operational conditions,
collection of data on the costs of producing non-Satellitie-
derived informalion producls, cost comparisons, and estimates
of the presenl value of the anmnual stream of costs and
benefits that will be associated with the implementation of
an operational LANDSAT systiem The conclusions emerging
from a cost-savings evaluation should indicate whether there
are pecuniary advantages to be gained by using LANDSAT
imagery to generale ceriain types of information products
Also, to the extent that the use of LANDSAT aimagery produces
lover operating costs for the productiion of anformation,
these lower costs represent economic gains that should be
internalized

It should be pointed out that in estimating the cost
savings assoclated with implementation of an operatiocnal
LANDS'T system, the assumption is made that the demand
for information products by decision-makers i1s perfectly
inelastic That is, at 1s assumed that reductions in the
unit praice of information products resulting from the
amplementation of an operational LANDSAT system will not
affect i1he demand for information  This assumption as
necessary in order to compute the anmual stream of benefits
that will accrue to the state as a result of implementing
a new information system. The implications of the different
assumptions concerning the elasticity of demand for informa-

tion products will be discussed in greater detail ain
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seclion

1l 2 2 Cost Recording

The farslL step in a cost-savaings evaluation of
LANDSAT-deraved information is a documentiation of the cosis
of displaying the information product  These costs will
be documented ihrough cost sheets that will be used to
keep irack of equipmeni and personnel employed in each
phase and task of the LAWNDSAT project A sample of the
cost sheets and the accounting procedures to be used an
various phases of the LANDSAT project are included as
Appendaix B

The purpose of using cost sheets 1o iabulate the hours
of equipment and personnel expended on each task is to
enable the analyst to estimate the equlpmentAggé_labor
costs assoclated wath the experimental investigation from

he

satellite i1magery At lne end of ihe investigat.on, t
analyst will be able to make an accurate statement about the
various costs associated with each task

The usefulness and applications of satellate imagery
W1ll be tested at four predetermined sites in the Texas
coastal avea (figure 1) Tesiing the usefulness of satellite
imagery at the San Antonio Bay Test Site, for example, in-

volves the completion of at least nineteen sleps (Appendax B)

Theye are si1x steps associrated with acquiring the imagery,
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four associated with extracting information {from the
imagery, and nine steps associated with displayaing the
information  Each of these sleps represenls a part of
the task of an informalion product on the San Antonio
Bay avea The honrs of eamipment usage and labon i ime
expended during each of these sieps will be recorded on
a daarly basis  Records on computer time and computer cosis
will also be recorded by lask and step  Other major cosis
associaled with the San Antonic Bay area test, such as
data costs, will likewise be recorded by task It is
not necessary to keep track of such costs as miscellaneous
supplies used at the San Antonic Bay test site, saince the
total costs of supplies can be estimated at the end of the
project Thus, at the end of the image interpretation
task for San Antonio Bay, we will have a complete record
of the hours of equipmeni, labor, and computer time used
Tasks functionally saimilar to those performcd at ban
Antonio Bay will be performed at the three other test sites
in the coastal area  The hours of equipment and personnel ex-
pended on each of these tasks in the remaining three test
sites will be documented in an identical manner At the
end of the LANDSAT project, when the information products
to be generated at each of the four test sites have been
completed and evaluated, there will be a cumulative record

of the total hours of equipment, labor, and computer time
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expended during the eighteen month investiigation for each

of 1he steps involved an producing informalion from satellile
imagery. ,

Although the work that will be done at each of these

Lest sites represenls an edperamenial investigation of the
usefulness of satellite-derived information producls, the
steps ainvolved in Tthese experiments are designed to simulate
operational monitoring syslem (Section 3 1 2 of the text

of this report} The costs of lhe steps performed at each

of the test sites will be used 1o estimate the costs of an

operational system
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12 2 Estimating the Costs of an Operational LANDSAT System

The costs of the experimental operations will be collecied
in terms of hours expended. Hours expended durang this phase can
be multiplied by the actuzal prices of the various inputs, such
as wage rates per hour, computer costs per hour, and equipment
costs per hour, in order to generate a profile of dollars
expended by input and by task, but thais type of excercise 1is
really secondary to the cost-savings evaluation  The resource
costs of the experimental operations., in terms of input hours
expended, will bhe used to estimate resource hours expended

in an operational settang.

The cumulative records of total input hours expended during
the experimental phase will be used to estimate tThe learning
curve, which w1ll in turn be used to estimate a standard man-
hour, a standard computer-hour, and a standard equapwent-hour
A standard hour is a measure of the average input vequivement
needed in order to perfore a given task in an operacional
setting A standard man-hour 1s a measure of the average
labor requivements for the completion of a gaven task, a
standard equipment-hour is a measure of the average amount of
equipment time needed to perform a given task, and so on
The assumption i1s made that the person performing the task
has already been trained and 1s experienced in what he is
acing, thus ne allowance is made for lJearning tame. Under
ideal conditions, a standard man-hour would be a measure of the

minimun labor taime needed to perform a certain task, however,
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1deal conditions are rarely attained in the real world  These
standard hours will then be multaplied by expected average
input prices in order to estimate the costs of generating in-
formation products an an operational setting

The main premise of the learning curve, or the manufac-
turang progress functien, in engineerang jargon, is that 'just
as the effort exerted by a single worker decreases as he ac-
quires experience and skill in doing a set of tasks, so the
labor hours or labor cost per unit of product produced by a
group of workers will decrease as experience 1s gained by the
group 1in producing the product wt Application of the learning
curve concept entarls an estimation of the expected rate of
progress in learning to perform the tasks A learning progress
rate of 80 percent, for example, means that as output is doubled,
the labor time expended on the last unmit of the output will have

dropped to 80 percent of its original value 2 And as output

lHarvard Business Scheocl, "Fawcett Optaical Equlpmentlbcmpany,"
mimeograpned copy of case materials used in Tne narvara Graduate
School of Business Administration, 1960  Other discussions

of the learning curve can be found in Paul V¥ Marshall, et al,
Operations Management Text and Cases (Homewood  Richard D
Irwin, Inc , 1975), ¥ J Andress, "The Learning Curve as a
Produciion Tool," Harvard Business Review, January-February
1934, W. B Hirschmamn, "Profit from the Learning Curve,"
Harvard Business Reviev, January-February 1864, and Abernathy and
Wayne, "Limits of the Learning Curve," Havvard Business Revieu,
September-Octobee 1874

2A learning progress rate of 80 percent is a fairly standard

rate Thas figure was imparted during conversation with £ B
Deakan.
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1s again doubled, say from 20 to 40 unails, the labor time ex-
pended in producing the 40th unit of output will have declined

to 80 percent of its value an producing the 20th unit It 1s

unrealistic to erpect a constant learning progress rate as output
1s expanded indefinitely. The learning curve will therefore
continue to decline throughout the relevant ranges, but after
a point, the curve will flatten out with respect to the X-axis
This 1s 1llustrated an Graph 1  Estimation of the point at
which the learning curve wall start to flatten out entails
estamatrion of changes in the learning progress rate that are
expected to occur as efficient operational status as achieved
As peak efficiency 1s approached, the learning progress rate
w1ll approach 100 percent, which means that as output i1s doubled,
the labor time expended in producing the last wnit of output
w1ll approach 100 percent of the amount of labor time expended
on producing the oraginal unat The implacation 1s
that as the learninrg progress rats approaches 100 percent,
labor approaches 100 percent effielency, and the labor time
expended at expected pesk efficiency provides a measure of
standard man-hours

A quantitative estimate of the learning experience asso-
ciated with the LANDSAT project can be obitained from the cumula-
time record of labor hours expended during experimental operations
As similar tasks are performed at each of the test sites, we
would expect a decline in the number of labor hours expended

per task. Since satellite technology is fairly new., 1t i1s expected

24-C-18



that developing and tesiing the capabilities of satellile-derived
informaiion products will entail considerable leavnang — That
135, much of tne labor 1lime expended in producing maps based
on satellite data will be espended in learning new lechniques,
assessing the capabilities of satellile technology in satisiying
information needs, developing guidelines for implementing an
operational system, and debugging the system The decline in
labor hours e¥pended per task can be obtained from the in-
formation compiled during the experamental phase  And the
labor hours expended in performing tasks at the end of the
experimental operations can be used, along with other considera-
tions aeemed relevant, to estimate a standard man-hour

A standard man-hour can be measured in any of several
ways Since there will be qualitatively dafferent cate-
gories of labor employed during the LAMDSAT project, e g ,
a Geologist I, a Geologist IT, a General Biologist, etec , 1t
1% possible to estimate a standanrd man-reur For each ol these
different job elassifications "Ground Truth' interpretation
(task 8, Text Site 3) in an operational setting, for example,
might entail 1 5 standard man-hours of Geologist I work, 0 5
standard man-hours of Geologist II work, and 2 0 standard
man-hours of General Biclogist work  These standard man-hours
are then multiplied by the respective wage vates that avre
expected to prevail if and when LANDSAT becomes operational
Thus, an this contexl, a standard man-hour rafers to a single

specific occupational skill required for completion of a single
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specific task.

A standard man-hour can alsc be defined to be a composite
measure of 1he various occupalional skills needed Lo completie
a single specifac task In this satuation, a standard man-hour
for "Ground Truth" interpretation can be estimated and would
be multiplied by a composite wege index in order to estamale
labor coszts It 15 also possible to estimate a composite
standard man-hour for a set of iasks  The wage rale used in
this situation would be a weighted index of the expected wage
rates of the varicus occupational skills employed in performing
the set of tasks

Samilar procsdures will be used to estimate standard
equipment-hours and standard computer-hours  Although equip-
ment and computers do not "leayn' tasks in the same manner
as does labor, the learhing curve concept can be applied
to both i1tems A Richards Light Table, for example, w*1l be
used in "Groand Trath" intverpreration, and tne houss that
the Table 1s used in performing this task will be yecorded on
a daily basis. along with hours of labor expended on this
pariicular task  As the task of "Ground Truth" interpretation
will be performed at each of the five test sites, we can expect
thail the hours of equipment useage will decline during the
experimental operations This decline will occur because labor
w1ll become experienced in idenmtaifying the task requairements
that must be satisfied by the Light Table This is not to

imply that labor will necessarily become more skilled in using
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the Light Table, but only that labor will develop skills in
wdentafying the minamum amount of required equipment usage
It 1s, of course, possible that hours of equipmenl usage for
certain tasks vill not decline throughout the duration of the
experamental investigations In this case, estimation of a
standard eguipment-hour will still be derived firom the
accumtilated data on hours expended during the investigations
The general accounting procedures that are to be used in
estimating equapment costs in an operational setting are
described in Appendix A

Standard computer-hours and computer costs 1n an opera-
tional setting are estimated in an identical manner

The separate estimations of labor costs, equipment ccsts,
and computer costs involved in the production of an information
product in an operational settaing 1721l be aggregated in order
to provide an estaimate of the dollaw costs of generating a
land use mep deraived from sareilite data

Several points are in order concerning the reliabilaty
of these cost estimates for product generation in an operational
setting

One anticapated daffaculty, zlbeit minor, 1s devising ways
to allocate costs of joint products ¥ and Y are said to be
joint products af the production of ¥ resulis in the production

1
of both X and ¥ at the end of the production process Since

lThe classical example of joint products in the economics
literature is the production of mutton and wool  The pro-
duction of mutton usually involves the production of wool,
unless the animal 1s hairless at the time of 1ts demise The
converse does not, of course, follow.
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two information preductis will be generated at each of the
test sites, 1t 1s possible that certain tasks assocarated with
producing one of the anformation products will not need to be
repeated in the production of the remaining product  That is,
certain aspects of the production process are charvacterized
by "indivasibilaty'. Saince there are mo hard and fast accouniing
rules that can be used to allocate the costs of production
among joint products, some "reagsconable" egtimation procedure
w1ll have to be devised Moreover, recognition of the fact
that the two maps produced at each tesé site may 1n some manner
be joint products should not jeopardize the vrelaabilaty of the
estimates of production costs under operating conditions
Inflation can play havoc with the best cost estimates
To the eatent that increases in the general price level will
affect not only the absolute prices but also the relative
praices of inputs that are required ain the production process,
trege price changes could have a substantial and damaging effect
cn cost estimates The best procedure to follow an this situa-
tion 1s to estimate all costs in constant dollars, which are
defined wath respect to any partaicular base year or period  As-
suming that the experamental operations will be completed at the
end of 1976, the cost estimates snould be based on the actual input
prices that prevailed at that time That is, the cost estimates
would be in terms of 1976 dollars
It should also be pointed out that it i1s hazardous to

inflaie the costs estimates by the percentage rate of change
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an the general price level, since the percentage rates of change

in the prices of inpuls that are required in an operational

LANDSAT system may deviate substantially from the rate of change

1n the general praice level. This latter consideration is also
relevant to determining the cost estimates of producing a com-

parable information product using non-satellite technology  Since the
immediate objective of the cost-savings evaluation is to compare

the operating costs of producing satellite-~derived information with the
operating costs of producing non-satellite-derived information, cost
estimates of producing information based on conventional non-satellite
methods must also be prepared And 2f all that is available are
actual cost data in 1970 praices, for example, 1t is obviously not
legitimate to compare 1970 costs with 1976 costs It 1s also

not legitimate to inflate the 1970 cost figure by the rate of

change in the general price level durang the 1970-76 period

Since the actual recorded costs of producing informaticn de-

rived from conventional technology will presumably not be

available for 1978, these costs will have to be estimated
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1 2 3 Estimating The Benefits Of An Operational LANDSAT Sysiem

The discussion in the preceding section has focused on
methods for estimating the costs of generating two particular
information products--land use maps—-in an operational LANDSAT
setting The costs of generating these two products using
TLAVDSAT technology will then be cowpared with the costs of gen-
erating technically equivalent products using conventional
technology  The cost differences between the two methods of
producing information will be used to project the stream of
benefits, 1 e , "cost-savings'", that will accrue to the state
as a result of implementing an cperational system

To the extent that the adoption of a superior technology,
such as LANDSAT, into the production of information process will
reduce the cost of producing that information, and thereby
release monies that can be used teo purchase additionzl resources,

the 1mmediate justification for adopting the superior technology

3

ests or cost-savings  Since woney represents command over
}

resources, a certeris paribus reduction in the monetary costs

of producing the information means that the opportunity costs

of the information are reduced, or that the "real" costs of

the information in terms of foregone alternatives are reduced
Quantifying the reduction in the cost of producing information
from LANDSAT technology necessitates some knowledge of the amount
of information that is needed, and the freqguency with which this
information will be produced In order to be able to estimate

the annual stream of cost-savings of benefats that will accrue
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to the state as a result of the implementation of an operational
LANDSAT technology, it is necessary to estimate the rate at
which information will be gemevated during a specific pericd,
say ten years. To take an extreme case, if the technical nature
of a land use map i1s such that 1t has to be updated, or “"produced”
every two years, then, during a ten year peraod, the magnitude
of the total undiscounted cost-savings would amount to the
initial cost difference between the two methods multiplied by
five. If, however, the technical nature of a land use map is
such that has to be updated every six months, then the magnitude
of total undiscounted cost-savings during the ‘ten year period
w1ll be equal to the initial cost difference multiplied by
twenty. Obvicusly, the present value of the annual stream
of benefits that results from implementing an operational
LANDSAT system will depend on the frequency wrth which in-
formation i1s produced.

Tne economic value of '"mewer" or "bettepr" informaztion is
that 1t reduces the uncertainty inherent in the decisionmaking

process. Thus, the economic value of newer or better techniques

for producing information i1s conceptually different from the

cost savings value of newer or better ‘techniques for producing

the same information. 'Whatever educational or scirentific
value 1s placed on technically superior information, and what-

ever the power or elegance of the technology and 1its preduct,
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the test of 1ts economic value 1is its impact on decisionmaking "
A major methodological difficulty arises when the analysas
calls for a quantitative estimation of the economic value of

newer and better information, when that information i1s an input

into a social good. The crux of the difficulty is in attempting

to simulate market outcomes, or i1n determining the value of a
good that normally canmot be valued by market outcomes. The prices
of praivate goods are determined by the interaction of supply and
demand wathin the market setting, and these prices reflect the
economic value of goods. Therefore, since price 1s a measure
of econcmic value, the price of a good, as determined within the
market setting, 1s a measure of its value to society. And af
benefits are reflected in price changes, or are made calculsble
with reference to price, cost-benefit evaluations are more
manageable.

Thus, the benefits from irrigation may be measured 1n terms
of increased agricultural output, flood comtrol resulits in cost-
saving since measurable damage to capital assets or resouwrces 1s
avoided, better roads reduce automotive costs and save trucking
time, which can be valued, punlic health measures reduce medial

care cost, which can be valued, i1nvestment in educaftion raises

lEarth Resources Survey Benefit-Cost Study  prepared by Earth Satellite
Corporation and the Booz-Allen Applied Research Corporation, 1874,

vol. V, p I-10. Within the contevxt of the LANDSAT project, the economic
value of newer and better information is that it reduces the uncertainty
in coastal management, by lncreasing management's understanding and
knowledge ecological processes in coastal areas
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earnang power, and so forth.

The common characteristic of these cases 1s (1) that the
social good is not a fanal but an intermediate good, 1 e , a
good which enters into the production of further output, and
(2) that this further output is in the nature of a pravarte
good which may be valued efficiently at the market. Since the
social good enters into the production of a fainal good, the
benefits of this intermediate good can be measured in terms
of the market prace of the fimal private good. "It is thus
in the case of the intermediate social good that cost-benefit
analysis can perform most effect1ve1y."2

Information per se 18 nelther a social nor a public good,
but possesses the characteristics of a praivate good, since 1t
can be rationed by a price system (A good or service is de-
fined to be a public good or service 1f users can consume the
good without paying for 1t A '"public good™ should not be
confused with a government-owned good) Comsumption of infor-
mation can be rationed by a price signal, and the value of
information can be determined within the market framework by
observing the praces that users are willing to pay. It s
conceptually possible to directly estimate the prices that pravate
users would be willing to pay for LANDSAT information by appealing
to market 1nformation if LANDSAT information could be used as an

input into the production of a final pravate good.

2
Musgrave, "Cost-Benefit Analysis and the Theory of Public
Finance," op. c1t , p 800.
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However, since the most probable use of LANDSAT information i1s as
an input anfo coastal management? which 1s in turh an input in
the production of both a social good and a public good (a "better”
coastal environment), the problem of estimating the economic value
of LANDSAT information is compounded. Information i1s usually
defined to be an intermediate good, or an input into the produc-
tion of a final good. In some cases, estimation of the economic
value of information is not a difficult procedure. In the case
of determining the economic value of agricultural information,
for example, the problem 1s to estimate the marginal productivaity
of an i1ncremental unit of information in the production of
agricultural ocutput. Since crops are pravate goods, the economic
value of crops, or the prices of various crops, 1s determined
within the market setting. This information can be used to
compute the economic wvalue of an additional umit of information
in the production of crops.

The problem of determining the value of LANDSAT information
1s that "a better coastal environment" 1s a public good (anyone
can benefit from a better environment without havaing to pay for
1t), and the economic value of "a better coastal environment"
cannot be determined within the actual market setting. In this
case, an appeal, to market information as an aid to estimatang
the value of LANDSAT information would involve estimating the
value of "a better coastal environment'" by observing the praices

that persons would be willing to pay for a better environment
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Scarcity of actual data i1s clearly the limiting factor here,
since we do not know how much persons are willing to pay for
this type of good

There are two type of methodologies that can be employed
to quantify the value of newer and better information. One
of these 1s the intermediate goods approach, alluded to 1n the
preceding discussion. The application of this methodology
as the basis for evaluation would entail the assumption that
LANDSAT information i1s an intermediate good, and the problem
would amount to estimating the value of the marginal product
of ainformation in the production of another good, e.g , gooas for
coastal manasgement decisions. This methodology, using the inter-
mediate goods approach, is gppropriate in situations where the
final good possesses the characteristics of a pravate good that is
generated when the demand and production costs are favorzble  Fainal
goods generated for governmental decision-making, however, are not
necessarily determined by market supply and demand  The other
methodology is the cost-savings approach, a wmuch simpler procedure.
Both methods, however, involve estimation of a demand curve for
information, since the nature of user demand is the only basis for
gvaluation of LANDSAT ainformation. And since we do not have re-
course to market standards of evaluation, the only alternative is
to estamate the value of LANDSAT information by estimating the
demand for the product on the part of decision-makers who are charged

with coastal monitoring
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The demand for a good or service represents the amount
of the good or service ‘that would purchased--"demanded"--at all

possible prices, ceteris paribus. The ceteris paribus assumption,

which means that all other relevant considerations, such as

ancome , purchasing power, the pr

services, and tastes and preferences, are held constant,
means that changes in these other variables are not allowed

to affect the demand for the good i1n question. This information

1s summarized in Graph 1

PRICE

b
o

QUANTITY

Graph 1  "Typical" Demand Curve

The demand curve shows the amount of the good or service
that would be demanded at every possible price at a given
moment in time  The demand curve, as formally defined in

economics, 18 thus a purely hypothetical concept that rests
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on rather restrictive assumptions. The theoretical estima-
tion of a demand curve carries with 2t the following as-

sumptions (1) the consumer of the good purchases the good
under conditions of perfect competition, (2) the consumer is
in equilibrium, maximizing total wutitlity, and the marginal
utilities of incremental units of expenditure are equal, (3)

prices are constant, and (4) the marginal utility of money

- .

1s homogeneocus of crder minus one with respect to prices and
money income. The demand curve is thus deraved from equilabraium
principles.

The demand relationship, thus stated, i1s the answer to
a set of hypothetical questions concerning the quantities of a
good that would be demanded if the price of the good were
changed under circumstances outlined as above. "The peculiarity
of The concept 1s well 1llustrated by the fact that only one
point on a demand curve can ever be observed dirvectly with any
degree of confidence, because by the time we can obtain the data
with which to plot a second point, the entire curve may well
have shifted without our knowing 1t."3

The purpose of the preceding discussion 1s to i1llustrate
that much of the confusion surrounding the meaning of the demanz

concept in applied economics, particularly in studies oriented

Sﬂllllam J Baumol, Economic Theory and Operations Analysis,

2nd ed , (Englewood Cliffs  Prentice-Hall), p. 210
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toward public policy, 15 an outgrowth of misconceptions regarding
the exact natuve of the information that an estimated demand
relationship 1s supposed to convey. These difficulties
notwithstanding, 1t is not possible to estimate benefits unless
we have some understanding of the demand for the good being
analyzed. Benefits ultimately depend on user demand. As
mentioned earlier, the chief premise of cost-benefit analysas
is on measuring changes in the supply and demand curves of the
good 1n question, and, without knowledge of the demand curve,
cost-benefit analysis cannot be performed However, the reader
should be alert to the fact that the val;dlty of "benefits"
estimation is directly related to the validity of demand es-
Timations.

There are various statistical methods that might be
applicable in estimatang the parameters of the demand for
LANDSAT information, and some of there warll be discussed in
Appendix H However, the simplest method for estimating tThe
demand curve for LANDSAT information 1s to assume that the
demand for this new information is perfectly inelastic, an
assumption that 1s commonly made 1n cost-savings evaluations.
The price elasticaty of demand 1s simply a measure of the
percentage change 1n quantrty demanded that resulis from a
given percentage change 1n price. If the demand for information
1s 1pelastic with respect to price, changes 1in the unit costs

of acquiraing information will noct affect the quantaty of informa-
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tion that is demanded or desired by decasionmakers. In other
words, a reduction in the unit costs of acquiring information
does not amply that additional information will be desired.

The estimation problem 1s this case is to determine the amount

of the information that 1s demanded, or the level of g in Graph 2

D
P! a
PRICE
P2 b
]
q
QUANTITY

Graph 2. An inelastic asmand curve for
information

This could be done by determining the amount of information that
1s reguired for the operation of a coastal monitoring program,

irrespective of the type of information technology employed

The prices of producing information using both conventional
and LANDSAT technologies will be available from the cost es-
timations. In Graph 2, Pl 1s the cost of producing information
using conventional technology, while p2 represents the cost of

producing information using LANDSAT technology  The distance
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opl - op2 represents the cost-savings per unit of information
that accrues as a result of using LANDSAT data in the production
of information in an operational setting. The distance oq re-
presents the amount of information demanded The area oplaq
represents the total cost to the state of using conventional
non-satellite technology to produce the desired amount of information,
0g, while the area opzbq represents the total cost to the
state of u31ng_LANDSAT technology to produce the desired amount
of information, ogq. The difference between op,aq and opzbq 1s
the area pzplab, which 1s a measure of price change, (dp)
multaiplied by the number of units of information that i1s demanded,
g. The benefits or cost-savings that accrue to the state as a
result of implementing an operational LANDSAT system i1s measured
by q(dp), which i1s andicated by the shaded area in Graph 2

Two caveats are in order concerning the validity of the
cost-savings technique for benefits est1mat10n.4 The problems
associated with this tType of benefits estimation are identaifi-
cation of the alternatives "saved", and identificatiocn of the
implications of using cost-savings as the basis for evaluation.

In regard to the farst problem, the real costs of a conventicnal

non~-satellite information system as an input anto coastal monitoring
have to be aidentafied, as well as the benefits of a conventional

information system. Thus, the analysis has to include a clear idea

i+Jul:Lus Margolis, "Shadow Prices for Incorcect or Nonexistent

Market Values," in Robert H Haveman and Julius tlargolis, ads,
Public Expenditures and Policy Analysis (Chicago  Markham Publish-
ing Company, 1970), pp 314-329, at p 326
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of the nature of the alternatives to an operational LANDSAT
system. A cost-benefit evaluation of a LANDSAT system needs to
include a cost-benefit evaluation of alternative systems, for
conceptually this i1s the real basis of comparison Cost com-
parisons without reference to benefit comparisons arve of
limited value. This implies thal the estimations of
potential cost-savings available through the implementation
of an operational LANDSAT system should include the assumption
that comparable information produced with conventional non-satellite
technologies is worth at least as much as it costs to produce
That 1s, the evaluation should address the question of whether
or not LANDSAT-derived ainformation is of more or less value in the
decisionmaking process than non-satellite anformation, and this involves
determaning the comparative benefits of the two systems

In regard to the secondé problem, tnat of identifying the
implications for benefits estimation of using cost-savings
as a basis of evaluation, there are several perspectives than
can be adopted The assumption of inelastic demand can grestly
overestimate the benefits resulting from an operational LANDSAT
system The newer and better information resulting from an
operational LANDSAT system maght simply not have been available,
given the cost structure of a conventional non-satellite system, and
1t i1s therefore erroneous to assume & benefit egual to the unit cost-
savings multiplied by the augmented '"new" information In
other words, an overstatement of benefals can result unless the

information generated by the two information-producing technologies
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1s strictly comparable and unless the amount and types of infor-
mation available given the LANDSAT system would have been

available under a conventional non-satellite system. Thas

perspective vecognizes that information produced from compeiing
‘technologies may be gualitatively different. and hence. not strictiy
comparable in terms of benefits assessment The only way to guard

against commiting thais type of error duraing the actual course of the

evaluation 1s to use careful judgment in assessing the bases for
comparison, since there i1s nothing inherent in the cost-benefit
methodology that would indacate whether, and to what extent, the
conclusions dre €rroneous

Before proceeding with the discussion, it might be helpful
to reiterate several points Broadly defined, cost-benefit
evaluation entails (1) estimation of supply curves Tor the
goods being analyzed and evaluated, (2) estimation of demand curves
for the goods being evaluated, and (3) combination of the in-
formation obiained in (1) and (2) above as & basis for supply
and demand analysis A particular cost-benefit analysis will
be characterized by varying degrees of complexity and difficulty
according to the complexaity of methodologies used to estimate
the supply and demand curves. Assumptions too, can play a
critical role in increasing or decreasing the degree of com-
plexity of the analysis  Assumptions concerning the elastici-
ties of supply and demand are perhaps the most crucial in
estimating tne benefits of a particular project, but other

assumptions play a critical role in shaping the nature of the
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conclusions that flow from the evalustion It is for this
reason that the analyst has to be exceedingly cautions in
spelling out the e¢act nature of the assumptions that will
be employed during the course of the evaluation  The main
1z 1nvoked in cost-henefat analysis is that
price 1s a measure of social value, and, 1f prices do not
reflect actual social values, they can be adjusted o do so,
by estimating shadow prices If this assumption 1s not admatted,
the validity of the methodology is seriously jeopardized

The objective of estimating the comparative costs of

producing information from two different technologies--con-

ventional non-satellite and LANDSAT--i1s to enable us to estimate
supply curves for information In Graph 2, for ezample, the seg-
ments pla and p2b represent supply curves for producing information
from conventional non-satellite and LANDSAT technologies, respectively.
The shape of these supply curves indicates that the supply of infor-
mation 1g assumed to be perfectly elastic witn respect to price, and
that there are constant returns to scale in the production of
information Both of these propositions can be investigated
during the actual course of the evaluation  The assumption of
perfect elasticity in this context is probably a realistic
assumption for the relevant ranges of output

The objective of estimating a demand curve for information
13 to enable us to compute the benefits that might accure from
an operational LANDSAT system It will greatly simplify the

evaluation to assume that the demand for information is perfectly
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inelastic wath respect to price, since invokang this assumption
might enable us to avoid some of the more formidable prcblems
of estimating demand functions for information under alternative
situations. The assumption of inelastic demand does not appear
to be altogether unreasonable, since this approach will enahle
us to estimate the minimum amount of benefits associated with
the implementation of an operational LANDSAT system

Given the data on the costs of producing information in an
operational LANDSAT settaing, including both fixed and investment
costs, the costs of producing technically comparable information
us1ing non-satellite technology, the assumption of perfectly inelastic
demand for information, and an estimaiion of both the amount of
information demanded and the frequency with which it is demanded,
a quantification of the costs and benefits associated with an
operational LANDSAT system is possible

Assume, for example, that a LANDSAT system will be operational

-

Ior

ol

en years (The validitv of this assumption will be discussed
shortly) An additional assumption i1s that the implementation

of an operational LANDSAT techaology will cost $300,000, and

that 211 of these costs will be incurred in the initaial year

This $300,000 constitutes the initial experamental, investment,
and fixed costs which must be incurred before the system is
operational The cost-savings evaluation will provide an es-
taimatron of benefits received through the implementation of an

operational LANDSAT technology, these cost-savings can be cal-
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culated on an annual basis for each of the ten years Let us
assume for the purposes of 1llustration that an operational
information system based on LANDSA1 technology provides $200,000
a year in "benefits". This annual benefit of $200,000 represents
the cost-savings that will accure to the state and/or state
agencies as a result of using LANDSAT technology to produce the
same types of information products that are currently demanded
and are currently produced using conventional technologies

Let us make the further assumption that the annual costs of
cperating and maintaining a LANDSAT information system are
$50,000,

It 15 not valid to sum benefits and costs over the eleven
year period in order to obtain a measure of total benefits and
costs  Sample summation would imply a discount rate of zero
percent, clearly an unreascnable and untenable assumption. Total
costs incurred are, of course, $800,000 (the initial outlay of
$300,000, plus annual operating costs of $50,000 per year for
ten years}, while total benefits are $2,000,000 {cosi-savings
of $200,000 per year for ten years) The stream of costs and

benefits 1s 1llustrated in the following diagram

Year 0O Year 1 Year 2 Year 3 . Year 10
Costs 300,000 50,000 50,000 50,000 50,000
Benefits ~0- 200,000 200,000 200,000 200,000
Net Benefits  -300,000 +150,000 +150,000 +150,000 +150,000
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The valueé of these costs and benefits to the state hawve to
be discounted or deflated by an interest rate in order to estimate
the present values of these annual flows  This is a common
procedure employed in evaluatang the relative merits of investment
alternatives  The present value of a benefit 1s the value of
having the benefltqtoday rather than at some time in the future
The present value of a benefit or cost i1s calculated by applying
an interest rate (the discount rate) to costs incurred and
pbenefits received in each year after the first yesr, or Year O
in the preceding diagram The present value is the amount
which, 2f invested at the rate of interest specified and for
the length of time specified, would vield the benefit in the
specified future year  Selection of the appropriate social
discount rate or interest rate with which to evaluate public
investment projects is an unsettled issus i1n cost-benefit
analys:s > Theoretically, an appropriate discount rate i1s one
tnat refiecls society's rate of time preference for future geods
over current goods, the problem, however, i1s to determine the
actual rate of time preference. (If socilety 13 indifferent
between having $100 now and $110 next year, the social rate
of time preference 1s 10 percent). A discount rate of ten
percent 15 often used to evaluate public investment projects,

accordingly, we vecommend that this discount rate be used to

5

See, for example, Wm. J. Baumol, "On the Social Rate of Discount "
fmerican Economic Review, Septemper, 1968, the Comments on
thas article which appeared in the American Economic Review,
December, 1969, pp 909-930, and Mishan, Cost-Benefit Analysis,

op cit., pp. 181-267
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discount the costs and benefits of an operational LANDSAT
system to the present.

The formula for determining the present value 1s

py = &y 1 By + B3 + o+ Ry
(1)t (1) (1) (1+p)?
where Rl eguals the net benefits received in year 1, R2 equals

the net benefits veceived 1in year 2, Rn equals the net benefits
received 1n the perlodn, r represents the discount rate, and n

indicates the time period Or, summed over the ten year peraiod,

R
PV = 0 n
n=1 (1+m)F

Given a discount rate of 10 percent, the present value of the
net benefits (net of operating costs) accruing to the state
as a result of implemeniing an operational LANDSAT system,
given the above cost structure, is
P\Ti: 1,500,000 = $579,000

(1 + 10
The 1nitial cost outlay of $300,000 has to be subtracted from
this fagure, thus the present value of the net benefits (net
of operatang costs and initial outlay costs) associated witn
implementing an operational system 1s, 1in the present example,
$279,000.

The present value of the stream of costs 1s gaven by

10 C
PV = 300,000 + = n , where C equals total costs,
n=1 (1+ 10)™

and n equals 10 The present value of there costs is $493,000
The present value of the stream of total gross benefits is $772,000

The benefit-cost ratio is 1.6.
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Another assue in cost-benefat analysis concerns the problem
of estimating future costs and benefits in an inflationary world
General changes in the price level do not represent much of a
problem, 1f costs and benefits are affected proportionately,
leaving the cost-benefit ratio unchanged. The major dafficulty
for estimation procedures lies with changes in relative ainput
prices and with price changes that affect costs and benefiats
disproportionately  The easiest way to avoid complicated
estimating procedures 1is to estimate the future streams of costs
and benefits in terms of comstant dollars, defined in reference
to a particular base year, while recognizing that changes in
relative prices may affect these estimates

One issue that is specific to this particular LANDSAT
evaluation 1s the assumption concerning the length of the time
period during which a LANDSAT system is expected to be operational
What 1s at issue here 1s not so much managerial or adminastrative
decisions as to the admwinastrataive feasibalaty of an operaticnal
LANDSAT system for a particular length of tame, but rather the
length of the time period during which LANDSAT technology 1s
assumed to be constant This 1s a crucial assumption, for the
period of time during which the system 1s assumed to be operational
without the addition of new technology will greatly affect the
values of the streams of costs and benefits associated with the
system We therefore recommend that four different time periocds

be assumed for the evaluation five years, ten years, fifteen

39~ G-42



years, and twenty years The appropriate length of time during
which existing LANDSAI lechnology is expected to be operational
without substantial adoptions of new technology (which would
probably enta:l substantial new cost outlays) i1s a task for
experts in the field of remote sensing technology

Generally speaking, the assumption of inelastic demand
can lead to an understatement of benefits, 1f the "true" price-
demand .relationship is not perfectly inelastic with respect to
price In the preceding discussions, we have assumed, for
samplicity, that supply is perfectly elastic with respect to
price and that demand i1s perfectly inelastic with respect to price
Dropping one or both of these assumptions will not invalidate
the analysis, since the assumption of perfectly inelastic
demand 1n the calculation of benefits will provide a mainimum
measure of the benefits associated with the implementation of
an operational LANDSAT system However, if the "tpue! demand”
for information 1s elastic with respect to price. additional
benefits--"additional" in the sense that these benefits ave
not captured by the assumption of inelastic demand--will
be realized by the implementation of an operational system

If the demand for information 15 elastic with respect to
prace, this means that, as the unit price of information is
reduced, users of information will demand additional units of
the information  Thus, thas perspeclive recognizes that the
guantities of information demanded from competing technologres

may be different, depending upon how users of information respond
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to changes in the prace of information, and recognizes that

the antroduction of a new technology ought affect the rate of
data acquisition (It should be noted that the demand for

new information may be income elastic, 1 e., as an agency's
general budget for information 1s increased, or as a budget for
ccastal monitoring 1s i1ncreased, some of this additional "income'
may be spend on "newer and better" information - However, in-
vestigation of the income elasticity of demand for information
need not detain us here, for this concept is irrelevanmt to the
analysis, given tho assumption of a constant budget) Relaxation

of the assumption of inelastic demand leads directly into some

of the more difficult aspects of estimating the demand for

information, since estimation of a demand curve for information
entails esiimating how users of information wall respond to
hypothetical changes in the price of information

Assuming that we have been able to determine the "true
demand funcfion for LANDSAT information, and that demand relalion-
ship 1s elastic with respect to praice, benefits estimation will
involve (1) a measure of the savings per unit of information
times the oraiginal amount of information demanded and (2) a
measure of the consumers surplus realized on additiornal amounts
of information demanded solely because of the reduction in
the unit price of anformation

The nature of this quantafication process 1s best understood

by relying on a graphical exposition In Graph 3, p, 15 the
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price of information prior to the introduction of Landsat
technology, while P, 1s the praice of information after the
introduction of an operational LANDSAT technology  The downward

shift in the supply function from p.a to p2b indicates that the

1
costs of producing information--land use maps—-have been reduced.
The shape of the supply curve indicates that the supply of
information 1s perfectly elastic with respect to price

DD 1s the demand curve for information, while the shape of
the demand curve indrcates that the demand for information is

%

7
responsive to changes in the price of information.

]
I
|
i
H
1

;
q 4o D
QUANTITY PER UNIT OF TIME

Graph 3 Benefits estimation given an elastic
demand for information

6D1fferent assumptions concerning the elasticity of supply will
change the conclusions, but not the thrust of the analysis

7
Once again, different assumptions regarding the degree of elasticity

of demand will affect the magniiude of benefits, but not the substance
of the analysais
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The amount of information demanded prior to the introduction of
LANDSAT technology is 9, at price pl. The quantity of informalion
demanded a subsequent to the introduction of price-reducing
LANDSAT technology is q2 at price P2'

The net sccial benefit of any amount of output 1s the area
under the demand curve minus the cost of the ocutput. The ar;a
under the demand curve thus represents the maximum amount that
users would pay rather than do without the good. With respect to
the! original situation, 1.e , prior to the introductzwn of LANDSAT
technology, users of information are willing to pay & maximum of
ODaql for information. Since they actually pay Oplaql, which 1s
less than ODaql, the net social benefit is measured by the
triangle plDa, which 1s equal to the consumers' surplus associated
with demanding qy units of information derived from non-LANDSAT
technology at price Pl

After the implementation of an operational LANDSAT system,
users demand q2 units of information at price 92. The maLimur
amount that users are willing to pay rather than do without the
information i1s measured by Dquz. Users actually pay Opzqu, whach
1s less than Oquz, the amount they are willing to pay, thus, the
new social benefit in this case is measured by the triangle png,
which 1s equal to the consumers surplus.

The total net benefits associated with a conventional non-LANDSAT
technology for producing information are measured by the triangle

plDa, while the total net benefaiis associated with an operational
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LANDSAT technology are given by the triangle psz The gain in
net benefits resulting from the introduction of an operational
system 1s measured by the strap P2Plab The gain in total net
benefits has two components The first of these i1s the savings

£ - I
per «axt of information multiplied by

Fh

o
information demanded before the price change, or the cost-savings
on the oraiginal amount of information. This cost-savings is
measured by the rectangle pQPlac. The second component of the
increase 1n total net benefits i1s the consumers' surplus on the
additional amount of information demanded as a result of the
price change, and this 1is measured by the triangle abc.

One final consideration needs to be mentioned hefore con-
cluding this section In a cost-benefit evaluation, benefits
that arise hecause of economic growth--growth in exther population
or per capita real incomes or both~-also need to be taken into
account. Indeed, benefits induced by increased growth may often
pe tne main juscification for a public invesiment project. As
population increases, and as real per capita income 1lncreases,
there will be a greater demand in the future for the coastal
environmeni for recreation, second homes, retivement communities,
etc.8 And as the demand for coastal resources increases,

coastal management wall become critical for the preservation of

8
An excellent overview of population trends in the U.S in terms
of both growth projections and distributions, 1s provided in

U S. Commission on Population Growth and the At

erican Futur
Populatzon, Distribution, and Policy., Vol. V (Washington, D?é Us
Government Primting Office, 1972).
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coastal areas and ecologically delicate areas for the enjoyment
of future generations. Even in the absence of a comprehensive
coastal management program, additional and superior information,
such as that provided by LANDSAT--for monitoring the impact of
increased consumption of coastal resources will assume greater

rmportance and social value in future coastal programs
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2.0 A COST-EFFECTIVENESS APPROACH FOR "MIXED" INFORMATION PRODUCTS
An information product i1s a refined data package that
conveys useable information to a decision-maker or potential

decision-maker. As stated earlier, the economic value of

information is that it reduces the uncertainty inherent in

the decision-making process. Information per se has no economic

value, although 1t may have aesthetic value  An example of

an information product, at least within the context of the
LANDSAT project, would be a2 map showing certain characteristics
of selected physical features, such as a map ‘of wetland types

in a particular region or county A map gua information product
has no economic value, but this is not to imply that there are
no exonomic condiserations in producing the map qua information
product.

The discussion i1n this section will focus on some of the
economic considerations that are relevant in a cost evaluation
of "mixed" information products that can be used in coastal or
other types of resource management programs. The economlc
considerations that are relevant to this type of analysis from
the bkasis for the cost-effectiveness methodclogy.

An ainformation product is generated by using one, or some
combination, of available and datas collecticn and analysis tech-
nigques, or procedures Three methods for generating information

products for management of coastal resources, for example, could
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include collection and analysis (interpretation and display)
of LANDSAT data, collection and analysis of hagh altitude and
low altitude aircraft survey data, and ground surveys carried
out by persons on foot or in earth-bound vehicles A coastal
wetlands map could bé produced by using any one, or any
combination, of these techniques, given the relevant product
clarity and system capability constraints

Techniques such as these are the inputs into a production
function for information, just as labor and capital are the 1nputs
inte a production function for automobiles. Any production
function specifies the nature of the relations between inputs and
output, be 1t a production function for information, for auto-
mobiles, or for snowsleds (think snow...). The task of the
government decision-maker or the automobile manufacturer is to
determine the most cost-effective method of combining the inputs
or techniques in order to generate the output

Each techrigue for producing an information product has
two aspects cost and effectlveness.l Associated with each
type of data and analysis technique are varying levels of beth
cost and effectiveness. If the decision-maker has to choose

among one of these techniques, the following considerations are

lA detailed elsboration of the following discussion on cost and
effectiveness can be found in William F. Sharpe, The Ecconomics
of Computers (New York  Columbia University Press), 1969.
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relevant (1) given m techniques with identical costs, the
most effective technique is the "best™ technique, and (2)
given r techniques with equal effectiveness, the least costly
technique 1s the "best" technigue

The amount of cost and level of effectiveness associared
with each technique for generating an information product can
be plotted on a graph, with each point representing the combined

cost and effectiveness of one technique (Graph 4)

cost per
technique c

S
effectiveness per fechnique

Graph 4. Cost-effectiveness combination graph for
producing an information product.

Points can be joined to produce a curve showing the nature of
the trade-off between cost and effectiveness as different
combinations of techniques or single techniques are used to
produce similar information. Point A, for example, might

represent the cost and effectiveness of using satellite imagery
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alone for producing a map, point B might represent the cost and
effectiveness of using both aircraft and satellite amagery for
producing a map, point C might represent the cost and effectiveness
of using hagh altitude and low altitude aircraft data to produce
a map, while point E maght represent the cost and effectiveness
of using ground surveys to proauce the same map

The obvious problem confronting the decision-maker i1s to
select the most operationally feasible point on the cost-effective-
ness curve Thais can be done after a careful and rigorous
assessment of the costs and effectiveness associated with each
technique. These assessments of costs and technical effective-
ness can be performed by accountants and technical staff,
respectively, after the relevant data have been collected during
the experimental phase of the LANDSAT project

The main justification for a cost-effectiveness evaluation
of both satellzte data and other available data as inputs anto
the preduction of information is that the use of satellite data
vs aircraft-acquired data is not an either/or proposition from
a stractly technical or managerial point of view. Since these
vayious sources of data are, in many instances, complementary,
the two together (plus ground surveys, 1f necessary and/or
feasible) might form an adequate source for a resource informa-
tion or monitoring base. For example, satellate data can be
useful to obtain large areal coverage, for generalized land

use classification and for pinpeointaing areas that require air-
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craft-acquired data for more detailed and specialized study.
These considerations lead directly into the concept of
cost-effectiveness evaluations of alternative techniques for
the production of similar information. A comprehensive cost
evaliuation of LAMDSAT daie uses mignt inciude one or Iwo case
studies, documenting the cost and effectiveness of integrating
satellite and non-satellate data as an alternative information
technique
A final justification for a cost-effectiveness evaluation of
satellite data vis-a-vis non-satellite data i1s that such an
evaluation will provade the basis for cost comparisons among
satellaite capabilities, current capabilities, and the capabilities
of a "mix" of techniques. Not only are cosST comparisons per se
a vital ingredient in the decision-making process, they are a
necessary ingredient for determining and evaluating the infor-
mation and monitoraing requirements for managing coastal resources.
A cost-effectiveness evaluation of alternative techniques
must consider both cost and effectiveness as variables If
the decision-maker sets a minimum level of ;ffectlveness
arbitrarily, and then proceeds to find the least costly tech-
nique for producing an information product that fulfills the
predetermined effectiveness craiterion, the technique selected
may be a less than optimal technique when evaluated in terms
of both cost and effectiveness. In short, the adoption of

"minimum requirements" craiteria for selecting a technigue may
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lead to the use of inefficaient techniques—-2 e , inefficient
within the context of cost-effectiveness.

This argument of cost-effective efficiency may be allustrated
by means of a graph (Graph 5). Assume that the required min-
inum level ol effeciiveness 1s set at &, and that the'decision-
maker wishes to find the least costly technique for achieving this
level of effectiveness in an information product  If the true
cost-effectiveness relationship of this information Technique 1is
represented by the cost effectiveness curve CEl, the optimal
level of effectiveness may be greater than OE, since incremental
increases in the level of effectiveness are accompanied by less
than proportional increases in associated costs The implication

1s that the decision-maker stands to gain either by increasing

A
COST CE,
PER
TECHNIQUE
CE,
0 >

E
EFFECTIVENESS
PER TECHNIQUE

Graph 5. CostT-effectiveness relations and the
Minimum requirements approach
-
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the effectiveness criterion or by changing the techniques in
order to achieve greater effectiveness, 1.e., additional in-
crements of effectiveness are relatively cheap

In the second situation, assure that the true cost-effective-
ness relation 1s 1llustrated Dy The curve CE2. in tTnis case, Tne
optimal level of effectiveness is less than OE, since a relatively
small reduction in the required level of effectiveness would be
accompanied by a larger than proportional reduction in cost  The
implication in this case 1s that the required level of effective-
ness 1s too costly in terms of alternative techniques

The analysis could be also expanded to include a discussion
of the implications of setting minimum cost requirements, and
similar conclusions would follow.

The manimum requirements approach to technique selection
should not be dismissed out of hand, however., Careless application
of the minimum requirements approach to selection of techniques
for the generaticn of information products can lead to less than
optimal results, as the above discussion has demonstrated. There
are, of course, minimum reguirements that an information product
has to meet 1f the data that it conveys are to be useful in re-
ducang the uncertainity of decision-making. The data have to be
of a certain nature, the levels of resolution and synopticity
have to meet certain standards, and the frequency and availability
of the data might be an important factor in technigue selection.

Cost constraints are important also, especially in terms of
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allocating public monies among competing agencles, projects,

and objectives. Given these considerations, a careful evaluation
of the techniques generating 2nformation products from satellite
data, as well as other data analysis techniques or combinations
of techniques, should focus on assessing the nature of cost-
effectiveness relations associated waith each technique waithan

a range of acceptable and feasible values of both costs and
effectiveness.

A strict evaluation of the cost savings associated with any
one technigque cannot be divorced from cost-effectiveness consider-—
ations This is particularly crucial in evaluating the use of
satellate data in the production of information products, since
this data and the technigques used to analyse 1t will be dafferent
1n kind from current capabilities and techniques, If satellite
data generates information that is comparable to currently avail-

able information products, 1 e., 1f the effectiveness of

n

atellate analysis technigques are comparable to the effectivenass
of current technigues, the above considerations on cost-effective-
ness are inapplicable to the study And af this 1s indeed the
case, the cost-savings method i1s the most applicable method to

use for an evaluation of LANDSAT-derived data.
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APPENDIX H
METHODOLOGIES FOR ESTIMATING STATISTICAL DEMAND FUNCTTONS
prepared by Koren Sherrill

There are several methods that can be used to estimate demand
functions £ nd/on qepv1ces.l The most commonly used
and generally acceptable methed involves collection of data on the
past and/or expected future pehavior of relevant variables and using
these data to estimate a regression equation that specifies the
nature of the interrelationships among the varaiables

This method involves gathering enough data to derive a specifac
equation from the relationship X = f(PX, Py, Pz’ M}, where ¥ 1s
the amount of the good (LANDSAT information) that zs demanded, PX 15
the price of good ¥, Py and PZ are the prices of other goods, such
as information derived by aerial survey, ground surveys, etc , and
M 1s aggregate income, or the potential users' budgets  Mishan has
suggested that goods y and z could be chosen as being close and
important substitutes “or », or else y could be a close sabstitute

and z a close ccmplement of x, the relative prices of all other

goods being ignored. Sometimes the price of one or more factors

1 good bibliography on estimating demand functions is provided in

H. H Liebhafsky, The Nature of Price Theory (Homewood- The Dorsey
Press, revised edition}, pp. 214-217 Some of the more commonly
exployed methodclogies for estimating statistical demand functions

are 1llusitrated in E. J. Working, "What Do Statistical 'Demand Curves'
Show?", 1in Kenneth E Boulding and George J. Staigler, eds Readings in

Prace Theory (Homewcod Richard D Irwin, Inc., 1952}, pp. 97-115,
Frederick WV Bell, "The Pope and the Price of Fish," American Economic

Review, December, 1968, pp 1346-1350, and William J. Baumol., Economic
Theory and Operations Analysis (Englewood Cliffs  Prentice-Hall, Inc ,
second edition), Chapier 10, "On Emparical Determination of Demand
Relationships ™
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are to be included in the function. In any statistical estimate of

the praice-demand curve for X, the ceteris paribus clause will operate
to hold constant only those variables, other than Px’ that are
included in the function F. All those variables that are not included
in the function F--an almost unlimited number of goods and factor
prices-—are assumed, provisionally at least, to be of neglible im~
portance 2 After the relevant data ave collected, the particular
equation that specifies the nature of the relationships among the
variables 1s determined or estimated by the method of least squares
This methed involves estaimating a curve that describes, as accurate

as possible, the velationships among the variables being analyzed

The estimated curve 1s one that best "faits'" the data, in that

the sum of the deviations between the plotted data and the estimated
curve 1s minimized.

Another method of estimating demand functions, and one which
has a relatively recent history, i1s referred to as decision theory,
information theory, or Bayesian analysis. This method represents a
mix of game theory, probability and statistics, and economic theory.
The methodology 1tself 1s too lengthly to describe here, but excellent

sources on this methodology can be found in other studies3 and will not

%, g Mishan, Cost-Benefit Analysis An Intvoduction (New York,
Praeger Publisher, 1971), p 35

3See Earth Satellite Corporation and Booz-Allen Applied Research
Corporation, Earth Resources Survey, Cost-Benefit Study, study prepared
For the U.S Department of tThe Intericr, November 22, 1974, Vol. V,
"Approach and Methods of Analysis", Mashan, Cost<=Benefit, op <at.,

PP. 268-315; and Baumol, Economic Theory and Operations Analysis, op
cit., pp 512-568.
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be repeated here. The Earth Satellite Resources Survey emphasized
the use of information theory to determine the value of information,
and this study i1s particularly relevant to the LANDSAT project
Mishan and Baumol have also written excellent ipntroductions to the
tion thesry t informaeiou
in satuations characterized by uncertainly, and 1t 1s recommended that
the final cost-benefit evaluation of the LANDSAT project should
incorporate some of these methodologies in estimating statistical

demand function for LANDSAT information  As mentioned earlier,

however, some of the more formidable procedures for estimating demand
curves for LANDSAT information can be circumvented by assuming an
inelastic demand for LANDSAT information. Given this assumption,

which 1s not an unreasonable assumpticn to make in the context of

this evaluation, the only estimating task that remains is to determine
the frequency which with which LANDSAT information 1s needed by
decision-makers who are charged with coastal management programs.

And since coastal monitoring, whetner by LANDSAT or conventional

non-ERS technologies, 1s a crucial input inte coastal management pro-
grams, some attention needs to be devoted to estaimating the nature of
the demand for LANDSAT information, however elementary these estimating

procedures may be.
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