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I. INTRODUCTION®

This. document describes a proposed project plan to
formally‘link the Information Transfer Laboratory (Intralab)
of the NASA/Goddard Space Flight Center wifh the Agricultural
Production Potentials Stﬁay (AﬁPS) managed by the Econonic

—_— o
Research Service (ERS/USDA). An LIRS study'tcam, operating
under contract to the Technical Assistance Bﬁreau of the
Agency for International Development (AID), has requested NASA
to provide technical guidance and assistance to ERS to - determine
the feasibility of integrating Landsat derived information on
land cover into the data base anq analyvtic framework of the
Cowprchensive Resource Inventory and Evaluation System (CRIES)
CRIES is a computerized datla analysis system already urdor
development by the ERS study team, and providesithe technical
basis for evaluating national agricultural planning options

in Lesser Developing Countries.

This proposal is written with a full appreciation of
the need to develop further the long range program requirements
of nPPE, and of the additional assistance that NASA micht
provide to meel those requirements. Such long range planning
for FY78 and beyond must begin soon. llowever, specific steps

can be initiated now which will contribute directly to current



needs as expressaed to NASA by the ERS study team. In
developing this cooperalive project plan with ERS, Intralab
has placed a high priority on an analysis of the costs of
‘routinely using Lahdsal £or land cover mapping and the quality

of speciflic techniques and results achieved in using Landsat

derived land cover information. The primary elements of the

Y77 effort are as follows:

1. Intralab will derive land cover for two test sites

within the Dominican Republic via computer processing
of Landsat data, and maintazin a comprcechensive log of all
steps in the process.

2. In parallel with the above, Intralab will develop a
Land Cover Data bManagement Sysbtem (LCDHS) compatible

with CRIES.

3. The Landsat derived land cover information will be placed

in the LCDMS for entry into CRIES

4. The land cover data basc for the two test sites will be
sampled to determine the impact on classificaticn
accuracies and resulting cost savings from using less than

full Landsat data resolution.
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The LCDMS will be fully documanted and delivered
to ERS, together with supporting documents on project

activitics and results.

6. Intralab personnel will work closely with the LRS
study tean in evalvating all results and determining
longer term requirements and goals for NASA's

involvement in APPS.

Thus. Intralab proposes an cight month project which will
proviﬁe technical guidance and.assistance, specific'handsat
information products, an efficient means to integrate Landsat
dala into CRIES, and a preliminary assessment of the costs

Of using various processing and analysis methods.
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II. BACKGROUND AND OBJECILIVES

Intralab staff has been meating informally with the ERS
project team since the Summer of 1976, and participated in
several carly plamming meetings held in the Washington, D.C,
area. During that time, LIRS began work under contract to
AIDl. At a meeting held at NASA leadquarters on 29 November,
1976, ERS project management requesced RASA to consider spacific
institutional and program mechanisms by which NASA might
participate with LIRS in the Agricultural Production Potentials
Study. At that time, a technical guidance and assistance
role for NASA wvas identifioed, together wiﬁh the desirability
of a Landsat data analysis effort'as a base line activity.
Specifically, Intralab was directad to work closely with the

ERS study team to develop a proposal for NASA's involvement

with ERS in FY77.

At subsequent weetings held at Goddard (30 Novembor),
AIDl(IB Janvary) and at East Lansing, ﬁichigan (26~27 January) ,
Intralab and ERS personnel explored more fully the Program
plans and needs for the‘sﬁudy’underway in the Dominican

Republic.

1 . : ) : ; .
"Coamprchensive Resource Inventory anu Rvaluation Systemn

for Agrigultural Planning" (AG/TAB—236—14~76).



ERS is in the first year of a four year program to design,
develop and test the performance of CRIES. This systen
will be tested in at least two countries during the first

four year contract period, starting with the Dominican Republi.c

and followed by Nicaragua. A third country may soon he addad

to APPS, but this wil)l probably requireé an additional contract

between AID and ERS beyond the current four year plan.

Intralab's involvement as discussed in this plan, and the
objectives of the cooperative effort with ERS in FY77, will be
restricted to analysis of.data for the Dominican tepublic. Since
the ERS study team will be evaluating Landsat data fox the firs
time, restricting the Landsat aﬁalyﬁis and cvaluation to one

country is a reasonabhle first step.

The overall objective of the proposed plan is to provide
the ERS study team with an opporbkunity to evaluate the Landsat
system as a data and analysis component of CRIES, BRS i
particularly scnsitive to the cost of routinely using Landsat
~as well as the quality of xresulting data and products obtain-
able from Landsat. I the results of this.project suygest
that Landsat can be a cost-effective component of CRIES, than
the subsequent cooperative effort between NASA and the APPS
program should be designed to transfer the cépability of

Landsat data utilization to the ERS study team.



sxcellent resullts have already been achieved by various
foreign investigators using Landsat 1 and 2 data. AID, the
World Bank, the Intcr--hnerican Development Bank, the United
Nations, and other public and private international agencies

have begun and/or developed practical demonstration and

applicaticons programs using Landsat.

—-

Yet one significant area far which there is still
insufficient exporience in foreign investigations and agplication
of the Landsat system is in the use of digital data processing

i

and the incorporation of the results into a systematic data
managenment and analysis system.  The APPS program thus providoes
an excellent program setting in which to evaluate Landsat

x}

digital data within the frameworl of a national resource assess-

ment system (CRIES) for use by Lesser Deoveloping Countries.
. Y I J



TTL. ADMINISTRATIVE STRUCTURE

Figure 1 outlines the administrative structure within

which Tntralab will perform its responsibilities on APPS.

AID
LERS
Intralab Michigan Other USDA
State Agencies, e.d.
University ARS, SCS

Figure 1l: Adminintrative structure of proposead
cooparative project betwean Intralab and
BRS/APPS Proyran.

Michigan State University is under contract TO x> Lo provide
the management and technical ste”f to design and develop
CRIES. BRS has administrative agreements undexr which ARS
~and 5CS will provide personnel and supportiﬁg resources for
data gathering and analysis- tasks. While Intraléb does not
plan to enter into a formal contract with ERS, Intralab will
have specific technical and nanagenent responsibilities as a

partner in the APPS Progran.
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Tntralab will provide a projéct'leader,_with ovarall
responsibility for the project management and liason with
ERS, MsU and the other cooperating agencies of USDA. The
project leader will be assisted by & Data Processing Coordinakc
who will b2 responsible for the Landsat data analysis task,
and a Systom Development Coordinator, who will be responsible

for developing the LCDMS .



Iv., PECHANTICAL PLAN

This scction contains_a description of the tasks to be
pexformad by Intralab in FY77. The various tasks arc
outlined in Figure 2, the Schedule of Milestones. The
discussion that follows will describe the tasks in the order

listed in Figure 2.

1 - Design and Develop CRIES (MSU)

As already discussed, CRIES is under development at
Michigan State University and this task will continue through-
out Y77. Intralab has no responsibility for this cifoxt; it
ig listed, rather to indicate specific times at which
products from Intralab's work will be delivercd to the ER3/M5U

study tceam in Bast ILansing, Michigan.

2 - Landsat Data Analysis

Based upon preliminary planning between Intralab and ERS.
“two test sites within the Dominican Republic have been
selected for Landsat digital processing. Land cover products
ace to ba preparad for Dajabon Province and the extensive
sagar cane.growing area (San Padro Da Macoris) noxrth and wast

of the capital, Santo Domingo (refor to Map 1).
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The Dajabon test site will be contained within a
rectangular area with UTM boundaries of:
200000 - 250000 Easting

2120000 -2180000 VNorthing

This results in a 50%60km test site with 3000 l-km cells.
The UT¥M boundarics for the San Pedro De Macoris test site arc:
490000 -~ 520000 Easting

2050000 - 2080000 Northina
This results in a 30X30km test sitg with 900 l-km cells.

The ERS study teaw has reguested specific sqasonal periods
for Landsat processing, on the San Pedro De Macoris toeout site,
namaly, Septombér to November and aApril to July. The former
falls during maximum sugar cane growth and the latter
corresponds with harvest and maximum bare ground conditions.
Unfortunately, thoere is very limited data for this area of the
Dominican Republic, andiadjpstments to these desired times wil.
have to b2 mrade because of data limitations. Figure 3 is a
summary of data for the two tesl sites. It represents a thoroucdh
sgarch of ‘all uscable Landsat L and 2 data (40% cloud cover

or less) from 1972 through December of 1976.
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Figure 3:

Test Sites

Dajabon Province
DATESD
28 Aug. 1972/1036 14390

3 Nov. 1973/1468 14371

6 I'eb. 1975/2015 14332
and 2015 14334

19 HMay 1976/2483 14273

San Yedro De Macoris area

DATTETD

8 Dec. 1973/1503 14311

26 Dec. 1973/1521 14302

31 Jan. 1974/1557 14293

Landsalt Data Availability for Dominican Republic

REMARKS

Does not cover all of Dajabon.. Minor

c:nud problem. . Have tapes.

Western tip of Dajabon may b2 missing.
Minor cloud problem. Have tapes.

Both tapes needed, yel western tip of
test site may be missing. Both
tapes on oxder.

Tave oxdered photography for inspactio
prior to deciding on tape order.

REMARKS

Mave tapos for probcssing.
obscure entire lLost site.

Cliouds

50% cloud cover, but test site area
is partially clear. Have ordered
tapes.

Tapes on order.



11

while it is unfortunate that only limited data are
available, this should not jeoprodize our objective of evaluating
Landsal processed data within the data file and analytic

fromevork of CRIES.

Initial Laudsat processing will be periormed using an
ﬁnsupervisad clas#ification technigue. This technique will
produce various spactral groupings of land cover but the
specific cover types (e.g., brushland, bare soil) may not be
known until the preliminary results ave evaluated by on-site
ficldwork in the Dominican Republic. Thus the Ffield trips
ace reguired in order lto compare the spactral groups with
the specific land cover types found in the test sites.
rollowing this, supervised classification can be pefformad
such that specific ground cover and/or condition is known

bafore the processing begins,

Preliminary land cover classification results will be made

available to the LCDHS in mid-lMay, with final land cover

results available in July.

The ORSER svstom will be the primavy classification
A I -

system used for Landsat analysis. ORSER offers a f exible,
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high pecformance sofbware library, featuring both interactive
and hatch procoessing. Accurate cost accounting will be kept

for cach processing step performed during analysis.
¥ - g 3

The Tmage-100 cvstem will also he used for Landsat
classification, since its operation provides a direct
experience in system performance oflfered hy private industry,
Again, processing steps and times will be documented so thab

—

cost estimates for routine processing can be connputed.

3 ~ Prepacxe YEnhanced Inages

Two Landsat iwages of the Dominican Republic will ba
computer enhanced. Enhancewments Qill be made to corsect image
geometry, optimize color and to bring out edges and fine
details. Thoe resulting digital images will be transferred to
£ilm using an Optronics f£film reccecovder. This will produce
8 X 10 inch color ncghtives at a scale of approxinately
1:1,000,000. The color negatives will be used £0 create
high quality color prints al- a scaie of 1:250,000.. Full
Landsat scenes al this scale cover about thirty by thiriy inches.
Six (6) prints of each scens will be made. These prints will
become an important resource for subsequent deta pracessing
efferts. They will serve as reference images to acquaint:
project participants with test sities, scéns content anc

Landsat dwage characteristics.  Tho Tinal prints will bhe availableo



16

to the projoect one morith after the tapes are submitted fox

comnpu ter processing.

4 - Develep Land Cover Data Managyemenlt System (LCDMS)

mhe LODNS will be prepared in parallel witi +he Landsat
data analysis. 1In sumaaxry, this system provides for computer
storaye and rebrieval of the rvesults of Landsat classification

in a form rceadily wscable wilthin CRIES.  When entered into

e

CRIES, it will become one of the several enviromnental files,

along with soll types; agronomic units, etc.

whe basic structure of the system provideé for a l-km
sCuare matrix, on an Universal Pransverse Morcator (UGTM)
projection, with the thfce dominant cover types and thelr
arcal oxtenl (percent) coded into cach coell. Compaxisons with

olher data files in CRIES is easily achieved.

The structure of the LODMS, together with the modules
(softwace) that are Lo be developed in this task, ore discussead

in more detail in Appendix A.

The. LCDMS, software and the Landsat classification data
base, will be turnzd over to the RS study team by the end
of July. This is an oxtremely tight schedule reguiring: a

start on this task by the last week in Februaaty.



5 - Sampling Study

The objective of this sampling study is to quantify the
cost/accuracy tradeoff at different Landsat sampling densities.
A set of subroutines will be inplemented in LCDMS to facilitate
a sampling study. Once appropriate sampling densities have
been established, future Landsat classification of large areas
or entire countries can be done with the minimun amount of
data and thus minimum cost. The LCDHMS will allow the user
to specify horizontal and vertical sampling rates prior to

aggregation of classified Landsat data to the l-km cell level.

Separate data bases will be gonerated and maintained  for
cach sampling option selected. The specified sampling rates
will be used to fill the special data bhases thvough aggrogation

~

of the classifiéd data. Since the data bases are in registern,
it will be possible to directly compare the results of
different densities with cach other and with the unsampled data.
The comparison of two data bases will be done at two
levéis. First the overall totals for cach Landsat grouna
cover class over a full test site or province will be computed
and listed. Second, the data bases will be compared at the
l-km cell level. The comparison criteria usaed will be Lo

determine if the same three ground cover. classes are present
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in both data bases and are in the same cardinal order.

The absolute percentages will not be compared.

Dicomed film products (sce Ahppendix B for sample Dicomed
products) will be generated to show the results of cell level
comparisons., Cells which meet the criteria will be assigned
one color and those which do not meet the criteria will k2
a different color. This will give a spatial view of the
cFfects of sampling over the province or. test silte, A total
of six different sampling densities will be studicd fox one

of the test sites at one study time.

6 - Workshops

The ERS study team in East Lansing has regquasted at
least one workshop to take place et Tntralab. 'Whis worlshop
which will run for two to four days, is schedulad for Jduly,

JJust prior to delivery of the TLCDMS software and Tandsat data

hases to the study team,

The workshop will be designed as a “"walk-through® of the
various techniques of using the LCDMS, and a rvevicw of the
other project‘tasks. While the wvorkshop will be designed for
the ERS study team staff and Dominican Republac personnzl,
gpecial half-day summary scssions can be planned for addition

participants.
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7 = Project Review Meetings

Poriodic review meelings have been listed’ on .the
Schedule of Milestones., IL is assumed that such project
revicws take place at least once a month, either in the

Washinglon, D.C. area or at Pastk Lansing.

& - Establish Advisory Teanm

the ERS study team is vitally interested in the most
cost-cffective ways to employ contemporary technologics for
evaluating national agricultural blanning alternatives.
This project will provide an initial test of the utbility of
Landsalt system as a component part of CRILS. Ycﬁ'Landsat’s
performance muut ultimately be tested and evaluated in an
oparational environmant, cifectively used by agencies nokb 1ow

accustonaed to using such technologias,

Tt is dmportant, then, that thorough revicw take place to
establish the long term prospects for disseminating the Landsat
system in Lesser Developing Countries. 7o this end, it scems
appropriate that an advisory group, comprisced initially of
members from the participating agencics of APPS, be formed
to evaluate the operational systoms 0ptiqnm for routinely
using Landsat in supporvt of developing country planning

programs.
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When and where appropriate, membershipn cduld be
axpanded to include other public and private scclor agencies
who may have a unigue role to perform in the operational

era of APPS.



V. PROJRCT RESOURCE REQUIREMENT!

summarized below are the resources needed to perform

the project. Intralab can provide the personnel, computer

time, and contractor support as listed. Additional

funding is needed to prepare the Land Cover Data Managemant.

System (Pask 3) and provide for the proposed travel budget.

Civil Servants.

Code 920 (iIntralab)

Project Leader . 25.
Data Processing Coordinalor .50

Code 930

system Developnent Coordinator .40
Sysbems Support .20

Computer ‘fime

WOIFPS (LCDMS Development) 160
ORSER (Landsat Analysis) ’ 6

Contractor Support

Landsalt Analysis 12

Land Cover Managemaent System 30
Travel

Michigan State University 1.00

Dominican Republic 2.50

2 perscns/2 trips/l week per. trip

Proposed transfer of funds

man yr
man yxr

man vi:
man yr

hrs
hrs

K
K

from U.S. AID Lo NASA

T

- NASA

(Intralat

30 K

1.00 KX
2.50 X

—— it ity

33.50 K



APPENDIX A

DESCRIDPILON OF SOFTWARE TO BE DEVELOPID

FOR Y1117 LAND COVER DATA MANAGEMENT SYSTEM



Data Base Struclure

The LCDMS data base structure will conform to the CRIES

data base. Data will be retained for one kilometer cells in
the Universal Transversoe Mercator map projection. Data bases
will reside on an AOIPS 83-megabyltz disk storage unit.

Separate data base files will be created for each test site

and study time. For cach l-kilomzter cell in cach data base
file a separate record will be maintained. These l~kilcm¢ter
cell rccords can be visualized as being arranged in array crder,
that is, in rows and columns so that each cell can be assigned
a row and column index. The row and column index Ltogether with
the known UTHM location of the cell in row 1, column 1
conmpletely defines the location of each cell. Each cell reconrd
within a test site will contain the following information as

a minimam:

Row index from 1 to N (N less than or egqual to 100)
Column indéx from 1 to M (M less than or cqgual to 100)
Province code

Catcgory code for primary land cover classlin this cell
Percent area for primary class

Category code fqr secondary lénd cover class in this cell
Percent area for secondary class

Caltegory code for tertiary 2and covor class in this coll

Percent arca for tertiary cluss.



Data Base Structurc (Modules to be developed and installed)

(1) Rkoutine to make geometric transformations hatween U

and Landsal: projcctions.

(2) Adapt existing roubines (CTS50MF, CT50MI, CI527%) to mdke

transformations between geodetic and UTM projections to

AOILPS hardware.

(3) Modify existing routine (BERTS200) from l-nautical wmile

WMO structure to l-km UTM projection.
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Input

The primary input data for LCDMS will be classified Landsat
images. Two systewms will be used to classify the data for
the Dominican Republic test sites. The ORSER system at
Penn State will be opezrated from Goddard to perform masimum
likelihood classification. Classification results will ba
written onto magnetic tape at Penn State and sent to GSFC,
Software will be implemented to allow LCDMS to read tapas in

ORBER format and integrate this data into the data base. The

second system to be used for plassi;ication is the Image/100
parcllelopiped classifier at GSIC. Resnlts derived fiom this
syoltem are in the form of theme plones in a video rofresh
menory.  Bach theme represents a different ground cover class,
A “"fast video 1/0" program is used Lo write the theme duata

to magnetic tape. Software modules will be developed and
added to LCMS for reading feitt video I/o thewe Lapes and

integrating the data into the data baso.

The AOLLS computer facility at GSFC includes a Hazelting Lnage
Analysis Console. A vidicon scanner is a part of the Hazeltine
console. ‘'I'his hardwarve makes it possible to digitize.imaqes,
maps or line graphic material. The ficld of view can be
adjusted from 2 »x 2 inches to 30 x 30 inches., fThe digital

representation formed is a 512 x 512 arvay of ci~ht bilt pivals.
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At lecast five levels of gray can ha distinguisbed by the
vidicon and these intensities are translated into distinct
numbers in the 0 - 255 range. The digital image is transferrable
to disk storage where it is accessible to AOIPS programs and
can be processed like any other digital image., It wouvld be
desirable to comparce this autonated wethod of digitization

with the manual approach currently being used at MSU. This
will be done by digitizing the provincial boundary of Dajabor
and adding a province indicator to cach cell in the data base.
All data base cells within the provincé of hajabon wiil be
marked with a two character code. A comparison of the manual
approach (MSU) with the Hazeltine approach will be made using
the CRIES systen where both digital provincebmaps will be.
available. 7o facilitate use of iHazeltine digital images

with 1LCDMS, provisions will be made for the province dasignator
in the data base and appropriate software gonerated to register
the province bou “ary image with the UM data base projection.

and enter the province code in the data hase.
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Inpul (Modules to be developed and installed)

(1) Read routine for ORSER format classification tapes.

(2) Read routine for AOIPS (Image/l00) FPast Video T1/0
classificabion theme tapes.

(3) Data agyrcgating routines

(A) Locate classification pixels corresponding to each‘
data base l-km cell.

(B) Aggregate these pixels to determine the three majbr
ground cover classes and. their percent area within
the 1-km cell.

(C) Sstore aggregated data into data base record for given
cell.

(4) Ilazeltine support routines

(A)  Read Dazeltine digital images off AQTIPS disk.

(B) Convert province line boundary to raster format
i.e. 'paint' in the interior pixcls.

(C)  Transform IHuzeltine image to data base projection.

(D) Store province code for each cell within (50% or moxe

inside) the province.

Modifications to existing Water Resources Data Hanagemant

System (WRDMS) modules

(1) Operator control options Lo ailow selcctioﬁ of any of
above modules and specify any parameters reguired by the

modules (tape unit, province code, etc.)
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Output:
1. CRIES Compatible Tape
The LCDMS data base will be reformatted onto magnetic tape for
input to the CRIES system. A formatb fbr this tape has been
eétab]ished. The tape will be 9 track, 1600 characters per incﬁ
with ASCII (American Standard Code for Information Interchange)
character code for all data. The tape will contain two files,
one for ecach test site. The records within a field will be in
a linear array arrangement, thabt is they will be ordered,
(L, ), (L,2) e, (LN, (2,0),(2,2) 00, (2,0) 000, (0,0), (31,2), ..., (M
where the first index is the row and the second 1is the column.
The column index increases as the cell location moves to the

cast and the row index increascs as the cell location mwoves o

the south. The recoxd structure is specified by the following
Lable:

Bytes Contents

1 -3 ‘Row index (Ffrom 1 to )

4 - 6 Column indoex (from 1 to N)

8 - 9 Province code (blank if not Dajabon, non-blank fox Dajakhor
11-12 Code fox primary category in this cell at study time 1L
13-15 Percent area within cell for'primary category.

17-18 Code for secondary category in this cell at study time 1
19-21 Percent: area within cell for secondary category.

23-24 Code for tertiary category in this cell at stvdy time 1
25-27 Percent area wilhin cell Fou tertiary category.

29-30 Code for primary category in this cell at study time 2.

31-33 Percent area within cell for primary category
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CRIES Conpabtible Tape Record Format (Continued)

Bytes Contents

35306 Code for sccondary categoxry in this cell‘at study tima 2
37-3¢ Percent arca within cell fér sccondary category.

41-42 Code for tertiary category in this cell at study time 2.
43-45 Percent areca within cell for tertiary category.

46-80 . Blanks

Unique codes will be assigned hy NASA to each ground cover
class and thesce codes.will be used on the CRIES tape. A table
of the codes with their definitions will be suwvplied by NASA.

Records will be unblocked, 80 bytes per record.

Z.. Dicomed Output

Subroutines will be developed and implemented in LCDMS to
utilize the Dicomed film recorder for photographic recowding of
images off the Tmage/100 color CRT. Supporting subroutines will
be implenented which create single theme and multiple theme
inages from Landsal classification data contained in the LODMSG
data base. Single theme images will depict the percent ground
cover of a given class within each Céll The user will be
allowed to define a color assignmant table which relates color
to land cover parcentage. For exaunl~s, cach ten percenc
interval from 0% to 100% can be aésigned a different color.

When the single theme image is formed wad transferred to a
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Dicomad film product, the percent ground cover for the given
class (thema) will be casily recognized for cach l-km cell

in the study arca: Multiple theme imnges'will depict the
primary ground cover class for cach cell. The user will again
define a color assignment table with different colors for each
ground cover c¢lLass., In this mode, when the multiple thenme
image is formed aﬁd transfeorred to a Dicomad £1ilm product, the
dominant ground cover cluss for cach cell in the scudy area
Will be ecasily identificd. Multiple theme Dicomed prodhcts
will also bo obtainable for secondary and tertiary ground

cover classes in the sane fashion. YFor cells with no data valuae

to repwasent in the filn product the user can select. blaclk

\

and white as a default color. Since

{

the Ricomed f£ilm recorder

works &

Lt a Finer resolution than that required for a typieal
study area, a scaling option will bé implerented to enlarge the
image digitally prior to recording onto fiim. The scale

Factor will Lz specified by the user to produce the noarest to
full format image output. Results of the Landsat sampling
study will be recorded on film using the Dicomed capabillity

just described.
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Output (Modules to be developed and installed)

(1)

(3)

Rouline to extract data base records for a l-km cell
at each study time, reformat the data and write it to a

9 track CRIES compatible tape.

Routine to, allow users to define color assignments for

single theme bhicomed output.

Routine to allow users to define color assignments for

multiplc theme Dicomed output.

Write routine to create magnetic tapa with Dicomsd image
Lrom data in AOIPS main wemory, data base or CRT

refresh memnory.



Sanmpling Study (Modules to be developed and installed)

(L)

(2)

(4)

Routine to allow user to specify horizontal and vertical

sampling rates.

Modify existing routine (AGGR) to use specified sumpling
rates wvhen aggregating Landsat classificalion data Lo

1-km cells.

Cell by Cell comparison routine to determine effects of
sampling by comparing data base derived using sampling
with data base derived using all data in test site.
Comparison resulls will form an imagé on CRYT (or Dicomed)
to show spatial arrangement of fesults.

Tally routine to collect data al cell level and total

it at the province or test site level. Can be used with

sampled or unsampled data baces.
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