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INTROIDIC1ION TO ['tiF ' IS ','.N1 IAL 

"Tletraining rm;nual isa doc miell inI.;ijd 10 be -,se-d in conluricion with a 

'Areadyvseries o! sc'nir-trs. Alone uitlulml Iv s'ienirs thcy Offer %orme:1( 

'ie rlotr ,fomiliar ,,it, khc ursr : l, : ' :, ic wwork f Ir . hut .Ic" (i 

ComplcteI c ':i,.' t (tifer soir. . i (-!e sulfj(i lent j llil r i( . Tht! ", the Iici ('ded 

distribulior of this doctumvil 's to the ddlieCCe of the s(rr:idr s.rivis. -his 

documrient rcpr-s-nis a set oJ "lecture oles' which rv.cd .uk rrvr(.I tion 1o "siand 

alone". Morcciver, this document, originally prepared in April 19,60,.;±s iot had its 

conlents s I-Jiritially revised, so that our more recent iinrpro' rient. hove riot 

been incorporaled. 



tAtW..E OF CONTENTS 

Page 

FOR EWORD 

1INTRODLUC ;JN 

2 
TRAINING ,C 	 I1VI IiS 

3 
TRAINING :,,A-JEkIALS 

Irwento es and GeographicAPIlENDIX A: 	 N uatIecso-rc! 
Iril Tr,aflorio S\'si 	ti;s: 

1. Cluir jCUlI1w 	 Giide 
2. Conif-ril O'line 
3. 	 Illustrzi ons 

tnit-s of M.,:nualAPPENDIX B: Teclv 
ul G C',YAST 

1. CurriculuTm Guide 
2. Conleni Outline3. 1ltisi rations 

4. Exercises 

C: The Use of GEORAPAPPENDIX 

1. Curriculum Guide 

An Ovtrv iew 

5 
7 

Grid Geocoding 	and Use 
35 

35 
3741 

61 

71 

71 
73

2. Content Outline and Illustrations 
103

3. Exercises 



FOREE-WORD
 

o the Working Series reports de eloped by 'lhe Coripie-
This R.port is one 

(CRIES) ploject for use of the 
hensive Resouice Inveniory and Evaluation System 

Agricolas (SIEDRA) staff of the 
Sistema de hiwentario Y Evahuacion de Recursos 

Republic. This activity was 
Secreiaria de Estado Agricultura of the Dominican 

International Developirsenl, the U.S. Dc-partlrent of 
lundf-d by the U.S. Agency 	for 

State University. Participation of the USDA is covered 
Agriculture, and Michigan 

Michigan S;ate University
PASA I/ AG/TAB-236-1 1 -17. The participation of

under 

is covered under Research Agreement No. 12-17-07-5-1955. 

the Soil Conservation 
The CRIES project staff, constituted of personnel from 

Service, the Science and Education Adminisratioi,, and the Economics, Statistics, 

U.S. Department of Agriculture and personnel
and Cooperatives Service of the 

of Resource Development, and 
Remole Sensing, Departmentfrom the Centcr for 

State University, began parti-
Department of Agricultural. Economics of Michigan 

with Dominican Republic technicians in the conduct of an 
cipating in 1976 

The project ha!; been conducted in two phases.
assessment.agricultural resou:ce 


Dur.ng the 15 mon-V's of the first phase relevant information on soils, climate,
 

of agricultural land, agricultural production, production
major lar.d use, crop use 

techniques, zrop yields, production inputs and costs, and social institutional factors 

developed and then reported in working reports and incorporaled 
were gathered or 

into an information management system and a preliminary analytical model. 

resident advisor, Gary
During the second phase, the CRIES stall and its 

on issues of 
Kemph, provided technical assistance and training to the SIEDRA stal 

that stall's capacity to address agricultural resource
relevance in expanding 

efforts have been directed at refining, expanding, ani 
planning issues. Other 

report
improving the initial information sets. Summarized in this working series 



. 
to Do'umins j(*clicians' in Svplt;erdate training 1 :iiSprvidt 

on gene-ral asv-ci 
report cover 1riin1g sgSSion of 

10 1hisMaterials alppendcd 

ihe use.of 
reourCC inCntrin.s and geographic inioririation syselilis, geocodlig, aiid 

a'ay ical and dcveloping purpos'es.
"le geographic in!or malien system for 

the CR!ES project saif instrumcnlal in 1he developmnen 1 of lhe 
Members of 

Welidon A. 
modules and associated materials were Siephn McRae, 

training 

Dominican technicians was 
N.shan. The training of the

Lodwick, and Pal 

Simon during sessions held in Sanio 
conducted by Weldon Lodwick and Mark 


14 to 27, 1980.
 
Domingo, Dominican Republic, September 

John W. Puirnan
 
Head, Comprehensive Resource Inventory
 

and Evaluation Syslem
 



INTRlOD CTION 

The Co ;,;p lrlsl'u e RtsourCe I tllory ,ord I% ls ionl Sys'1 r (C RI.ES) 

project liid lt, rt so'u iblily lor ( (€, jUc(i:Ig iri4 (11"1 l . 1 i ,(I(.ry,1til alC 5 

.
asse.sllefl. -'.d of III. I'Yrrlm Ij,riR('pil)liC. 	 thelVoitlIl t1,e ii( (IIl! Pr .t ,I',c

S stcIT,-. de ,:t FV lu.,(iorl dc urso!. , (l ." . (1 iso\ 	 lZ- grh (L. l ,V 

on the ( oT'dtt. of tlt.-!f aClIVIl . ]S. ,l-l\iit ,(reC(0!:pl( -('d iII t oThe 

r gel, inTue Isr,t p';.se was (orsdt,. 1ed O( tU 15 ",ofitell d 19'6 ,:rid 19/7. 

. I 	li's 71 " iIe C'R If-S pr ojetec Si,.II citvel , d pr i 1 i±rI N'irift,w rr.. )onsets, 

l iinifyticid 

rrhv,.t: irforr m,1oio; C]ria!, ',d orojps. l produc

an in wornailon rrliIgF-eIE C tr \Stcrn, ,ird an 	 I I( )(1 . Itil I e'i odied 

on ,oiIs, rl'ildjor iSc, :'oiulIuI 

lion, -o :icilori ic(,hri ctt'S, trop \ield , prodIl( 11or iripoi l .Irsd ( .Is, and so'7 al 

inslitutior.al lm tors dthrived lairgely frorn existiny; se( ordi y sour( (-s. 

DMrIng tli., phi±se, co-iducled 191/7, umtj, rlriber,secorid irorn Ciober, Ihr Sep 

1MOQ, the CRIES project staff and its resident advisor, Gary Keinph, provided 

training and technical assistance to the SIEDRA staff. Technical assist, (e was 

directed pr:Tiarily towards improvement of the preliminary infor mation ,ets. 

Considerable progress was made by SIEDRA with CRIES collaboration in refining 

and expanding the land resource information set and in acquiring crop use of land, 

production technique, and cost of production inforamntion by SEA region. Addi

tionally, obtaining current and reliable major land use information was a major 

concern. Three coordinated technical assistance activities were planned to address 

this concern. These were: 

1. 	 To develop an up-to-date, comprehensive national land cover/use inven

tory of the Dominican Republic using low-cost appropriate technology 

methods of image enhancement and visual interpretation of Landsat 
1/ 

imagery;

l/Another portion of this objective called for training of Dominican techni
cians in the methods of interpretation. This training was completed in March,
1980. 

http:inslitutior.al


y aSoIojaaip glround
test using lighl plane

2, To C(1',docl a feasibillty 

trotl d-a acquisition rtmelhod; ard 

te Dominican Repiblic qoirterly survey plots 
3. 	 To investigate 1he use of 

of special and quarierlydata- galheringe-... lto -coordinales.
..


surveys by resource planning units. 

associated training) were 
The first two technical assistance activities (and 

the third activity 'as suntantially revised. 
The scope ofcompleted as planned. 

Training was provided in )eu of the technical assislance activity. 

survey plots (segmensthe use of quarterl)'
Limiting ihe investigation of 

to coordinate data gathering by 
within the exisling area frame) as test sites 

the frame under a 
was ongoing redesign ol area 

resource planning units the 

separate technical assistance activity.- As new were not expected to be 
,, 

a joint decision was 
delineated prior to project culmination on September 30, 1981, 

staff and other Dominican technicians with the 
reached to provide the SIEDRA 

segmentswhen the newframeshills needed to reference area segments by RPU 

were delineated. 

SEA personnel were trained in the use of 
In September, 1980, SIEDRA and 

in of geographic
GEOMAST and GEORAP computer programs, and the 'use 

information systems in the conduct of natural resource inventories.-

TRAINING ACTIVITIES 

During the first phase of the CRIES project an map developed byRPU was 

Data from this map was
the Dominican Republic.

the CRIES project staff .for 

geographic information system. 
on the master file of the

geocoded and placed 

several revisions and 
Subsequent to this activity the SIEDRA staff made 

2 See memo on subject: Lo-atirng Area Frame Segments by RPU, Jim B. 
1980.Johnson to Gary S. Kumph, April 2, 

. 3/See the official trip report of Weldon A. L~dwick and Mark Simon for a 

chronological summary of the training sessions. 
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iques. Fie
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ncw i P L
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political bouridaries and 

olher ;nap;ed irM;orrr'ltion on 

through s,lected
i riigery) was demonstratedof Landsatvisual interpre',it. ion 


exerciseS.
 

TRAINING MATERIALS 

fur usessession ;.nd
used for this Dominican Republic training

Materials 

forniodules are designedform.-' Tue 
elsewhere are provided in modular 

presentation, to different audiences. 

"iths first module, "Material Resource Inventories and Geographic Information 

a one or two day seminar to 
Systems: An Overview," is designed to be presented in 

has three
anal,'sts, and technicians. This Irrtndule 

resource planners, resource 

module; and
the module; content outline of the 

sections: objectives and goals of 

illustrations (See Appendix A). 

Manual Grid Geocoding and the Use of 
The seconu ,,.-ule, "Techniques of 

a geocoding
to be presented in a week-long seminar 

GEOMAST", is designed 

at theinitiated for training presented 
- Development of these modules was 

They have subsequently been used for 
Instituto Technologico de Costa Rica. 

Institute for Cooperation in Agriculture
the Inter-Americantraining provided to 

ICA from member countries. 
(lIC.A) personnel and participants invited to 



oIIions. ( jeCtiv C esit:,l l;O~5
anal ts.. This module has Io r .Oki[stechnicians anl, 

illt, ltIior s;and e errcises (S e 
the module; conteni outline of the module; 

Appendix B). 

s designed lo be presenied in a-,-
Use of GEORAP",ihe third iodule, "The 

The module has 
to analysts and computer technicians. 

week and one-hall seminar 

the modulethe module; content outline of 
three !.ections: objecives and goals of 

and illusrations; and exercises (See Appendix C). 

the modules, the seminar participants receive all sections except 
For each of 

The objectives and goals section is designed for 
the objectives and goals section. 

CRIES project has on file for the use of 
of the seminar instructor. Thethe use 

seminar instruciors materials to amplify the contentlires provide~d to seminar 

materials include slides, overheads, and detailed descriptions of 
participants. The 

the illustrations and worksheets and supporting materials for the exercises included 

in each module. 

'1
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CLIR14 ICULL IS, GUIDE
 

ies--and-in -Natural ResourcC !!Yen)OTraining-ProgramTile-. . 
Geographic Informafion Systems. 

Unit Title: 	 Nalural Resource Inventories and Geographic Informalion 
Systems: An Overview 

unit will develop an 	 under-
Unit Dscription: 	 Participants corrpleting this 

in the
the role of nalural resource inventoriesstanding of 

resource development planning process. They will learn 
imple

how natural resource inventories are designed and 

In the process they will be introduced to the idea
mented. system

geographic informalion system and how such a
of a 

natural resource inventory. Finally, they will bi 
suppgrts a 

natural resource inven
shown some specific examples of 

information syslems
iories and associated geographic 

drawn I rom experiences in the U.S. 

In this unit we are atempting to accomplish the following: 
Major 	Goals: 

awareness of what
To establish an understanding andI. 	
a natural resource inventory is and what its uses are. 

2. 	 To provide alternative models for designing, imple

menting and applying natural resource inventories. 

basic 	 concepts associated with
3. 	 To introduce the 

and choosing a geographic informationdescribing 
system. 

the participantssuccessful completion of training,
Major Objectives: 	 Upon 


will be able to:
 

a nalural resource inventory is and how
I. 	 Explain what 

it may be used. 

natural
2. 	 Read and understand flow charts showing 

resource inventory procedures. 

3. 	 Discuss the role of maps as data sources. 

4. 	 List the types of data typically found in a natural 

resource inventory. 

5. 	 Identify some of the analytical iechniques used in the 
inventories toapplication of natural resource 

planning problems. 

. 
* 



6. R(late r,aur ia) restce inWel.Or) [)IC{t-dai loC1! (')' 

own teOU(Ce probl)rnr Cottle),

7. E,%|lain what it gecgrpi'C inso: rlaiiori ,ystem i- .ind 

|iow ii can be used in conjucti)l w ioh other irnio, rna-, 

process and retrieve dai-a.lion syslems lo slore, 

reoIi. .
8. 	 Rclate -- uppor .. equiremenis..for- .natural. 

and geographic inlormailon syleiris 1o
inventories 

iheir own siluiaiions.
 

pat icipan showing dermon-
This normally includes each

Evaluation: 
straied ability to 	carry outl cach objective listed a)ovC. In 

the presen informal presenation, 	 ihis ,equirL;int is 

are not listed.
relaxed. Therefore, specific measures 

http:inWel.Or


A.? 

CONTENT OUl LINE 

- The- Resuce-Conservai ion and Develop!re Plannling Process. 

A. 	 Problem idenfification 

B. 	 EBaltwaion of available techniques, tools and analytical oehlhods 

Specificafibn of data requirerients and iniormnation classification cate-C. 

gories
 

11. 	 Natural Resource lnveniori-s 

A. 	 Collection of information regarding natural and related culural 
resources to support the above process. 

B. 	 Natural resources - loosely defined as resources (utility to humans) 
exising largely in i.aiural state, i.e., not heavily modified by humans. 

Contrast with human or cultural resources, or even agricultural 
resources. 

I. iems Typically Included in an Inventory 

A. 	 Natural Resources 

1. 	 Soils 

2. 	 Climate 

3. 	 Land cover, vegetative cover, forest type, biomass, etc. 

4. 	 Minerals 

5. 	 Water resources such as depth to ground water, acquiler recharge 
areas 

6. 	 Geological resources other than minerals such as depth to bedrock 
or geologic information types 

7. 	 Environmentally sensitive areas such as flood plains or steep 
slopes 

B. 	 Associated cultural resources 

1. 	 Administrative and political boundaries 

2. 	 Ownership 

3. 	 Transportation network 

C. 	 Derivative categories 

1. 	 Resource Planning Units (RPUs) 

2. 	 Travel times to commercial centers 

7 



IV. 

,,aps"- Some U.S. exairmpIes,A. 

I. 	 .,Naiiona, topographic map series 

3. 	 Nioional cooperaive. soil survey maps. 

HydrologiC aliases ol waier availability, Hlood in,ufdalion 
4. 


maps and charls
5. 	 Climate 

frequently has to be interpolated 1o be used spatially 
B. 	 Tabilar --


Depth to ground water forn well hole records
 
1. 

Climate information from various ground siations 
2. 

mappedto be correlaled 
C. Special surveys -f requently needs 	 with 

information 

1. 	 Questionnaires to land owners regarding extent of specific natural 

or agricultural resources on their property. 

V. 	 Types ol Data 

A. 	 Form 

1. 	 Point 

2. 	 Linear 

3. 	 Areal 

B.	 Class 

I. 	 Nominal 

2. 	 Ordinal 

3. 	 Interval 

4. 	 Ratio 

Applies to Resource Inventories 
VL Analytical Technique. 

A. 	 Statistics 

- cross tabulations, mean, range) etc. 
Summary, 	descriptivei. 

analysis, regressions, cluster analysis 
2. Inferential -''factor 

indexing, derivative mapping including suitability analysis 
B. 

1. 	 Overlay techniques 

2. 	 Multidimensional scaling 



i.dingi Eeigi-q~a 0 rn iMPuic, analss
C. 	 k lliaie. and null,. rical

Simulation i.,odels''I. 

r,0delsLinear pIoEra]Tmlitg2. 

3. 	 Cross impact vmatrix 

piocedures for Doing Natural Resource Inventories Two Frroples 
Yil. 


-- e 'or State
A. 	 lelion and Hard) 


Vliley Authorly

B. 	 U,, a)cr -- Tennessee 

( 	 MPcRae -- Summary or overview 

-Geographic Informaliorn SyslemsViII., 

A. 	 Oefinifions 

Data 	vis a vis information1. 

2. 	 System
 
. - -eogaphic -i
 

-lsiernC 	ng syste, ,
B. 	 R 

1.7 	 Map projections 

2. 	 Polygon referencing,, 

3. 	 Grid referencing 

C. 	 Prodv. ts 

1. 	 Map file 

2. 	 Master file 

3. 	 Graphics
 

Tabular inforr'ation
4. 


.5. 	 Opportunities for analysis (see VI) 

.ms
Utility of geographic information s,

D. 

and storag, of information, especially where 
access1. 	 Allows easy beingaretypes of information)(i.e., multiplemultiple maps 

type 	of information is being
Note that if only one 

.processed.. 
map remains somewhat more desirable. 

considered, a 
some cases. This may or 

Allows quantification of information in 
2. 	 andon 	the class of information 

may not be desirable depending 

the quantification operations performed upon it. 

3. 	 East to update the data Wile (depending upon the format and the 

available hardware and software). 

Rapid production of maps 	in a variety of forms. 
Rd. 



mrps.5. R.pid proluclioi of derIi1live 

S. PFrovisiDr 
araly sis. 

ot a data base readily applicable 10 cvrlair .T-ypes oi 

IX. Logisilcal Require;lfens 

A. Hirdware 

C. Human 

D. Instititional 

1. Conlinuity 

2. Support 

3. Horizonlal as well as vertical integration 

X. Examples of Integraled Approaches to Resource Planning 

A. The Holling Approach 

B. The Sieinitz Approach 

XI. Examples of Application 

A. Iowa 

B. Michigan 

C. New York 

D. CRIES work in the Dominican Republic 

to 



s G- O3JEI I-SIJ AC-VC 
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A.KI, ..... 

.te-ir,itibled mapping al varios s,.-.s t, 1:250,0O 
Analysiswide mapping of the Federal Land Use Data arid 

.L.....progr.m.of, the Br.i;.dSties Geological SurVey 
(USGS).
 

,.-,e sources
 

17 Topogralhy National Top,-:p.Iphic ,,=p Series-- qu d.dale 

maps at: 
):24,000 (1" 2000') 
1:62,500 , ("= approximalely I mi.) 
1:250,0D (1" = approximately 4 ri.) 

1:500,000 (1"= app,'oximately 8 mi.) 

showing relief (by colour lines), waier bodies, v.egeo;lion 
and cultural feaiures (USGS). 

There also exist 1:24,000 orthophotoquads and oiler plani
metric base mhps, including county highway maps at 
1:126,720 (" = 2 mi.) 

2. 	 Geologic structure/mineral resources -- Geological survey maps 
and aliases at 1:24,000 to 1:250,000 (USGS). 

3. 	 Soils/soil resources - National Coopera*lie Soil Survey -- detailed 
or reconnaissance maps of soil classifications and interpre
tations, published at 1:15,840 (1" = 1,320'), 1:20,000 (1" = 
1,666'), 1:125,000 (1" = approxiiately 2 mi.) and 1:250,000 
(Soil Conservation Service). 

- reports4. Vcg.tation/plant resources - Nationwide Forest Survey 
and data files on timber inventory and ownership (Forest 
Service). 

--- Census of Agricultural and Statistical Reporting Service 
statistical data on land in crops and other agricultural uses. 

C. 'ater Resources 

1. 	 Surface and subsurface hydrology - hydrologic aliases of water 
toavailability and flood inundation at 1:24,000 1:250,000 

(USGS). 

2. Water quality - computer files of data samples from 200,000 
stations (Environmental Protection Agency - Storage and 
Retrieval for Water Quality Data, EPA-STORET). 

D. Air Resources 

.',, .... ' . ,-	 •,. - ,.i ! - 7. . . . ., ... ... . ...
 



..~~
 
' 
'lT........
lable._." 

I '.a. ~olovical iniorI1|OoC__ c ar1, tl,,_.__ .
 

arid sawllie dataio supper r 	 IrsapidsltMospheric Adinisrlo o~s
su~lace 


(National Oceanic ando0 
from about 9,090dala monitored

ity computerilCs of 
2................ 	 POgetCtcIion- Agency-.-

corva.Prrepo qng silc5 (Enviroflmf 

Acronetric DaIa, EPA-SAROAD). 
and Retricval of 

-jilly-. _ 

11. 	 Socio-Economic Data Series 
Ov...cr ship

A. 
A. Cadastal and land statUs maps at 1:31)680 (!" 0.5 in.) 'or many 

and at variousLand Managernent)public lands 	 (bureau of 

scales for private lands. 
files and census rcports

other data contained in computer 	
o1 themetropolitan

es, uaraan as counties,~vlionsstandard(Bureaur ,, .. 

orcnuand oherracl,B. Census 

aggregostales and other
(SMSA'S),statistical areas 


Census).
 
Federal and 	sae aencies 

Other social and econoinic data produced by
C. 


and by private firms.
 

..
.
.
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FACTOR ANALYSIS 
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-- - - - -- - - - -- - - -

0 

Soil Sui tabil:i ty 

foenJnd 
Wildlife Habi at 


11inimum 

Reouired Acreage 


Scenic Quality 


0 

Slope 


z 

Septic Tank 

Restrictions 


Erodibility 


Cover 


N.A. Not Applicable 

CRITERIA )IATR
 

ca;.,p SitIes 

N..A. 


20 Acres " 


Excellent 


15Z 


Slight to 

]oaerate 


Slight to 

Noderate 


502 of 	Area 
in Forest 


OBJECTIVES
 

2nd Homer Openland
 
Development 'Wildlife 
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CURRICULUM GUIDE
 

in Rescurce eNatual. aridinventories 
Tile: 	 -Training -Program 

Geographic Inf ornation Syslems. 

Priiciples and Techniques of Geocoding atid the Use of 
Unit 	Title: 

GEOAAST (Geographic Masler file Creiator) 

ability to 
Unit Description: 	 Trainees cornpleing this unit will develop the 

take natural resource data forn a variely of sources 

maps) and put it into a form suitable for
(primarily 

to
compuler processing. 	 In the process they will learn how iswhichthe 	 so ,,are package named GEOMASTuse 

this process. Whenever possible,designed to f acililate 
the natural resources inventoryexamples from on-going 


associated with *theexisting projects will be used.
 

In this unit we are attempting to accomplish the following:

MAajor 	 Goals: 

1. 	 To establish an understanding and awareness of the 

disadvantages of a computer-ba.sedadvantages and 
information system. 

trainee's ability to select appropriate2. 	 To develop the 
materials 	 for geocoding, carry out the geocoding, 

for erros, and documentcheck the resulting produce 
his or her activities. 

To develop the trainee's ability to manipulate already3. 
established files and to add newly created files to the 

Master File. 

Major Objectives: 	 Upon successful completion o t-raining, the trainees will be 

able to: 

vs.1. 	 List the advantages and disadvantages of manual 

automated coding. 

2. 	 Select and prepare maps and grids for geocoding. 

3. 	 Carry out the geocoding process. 

errors4. 	 Check the resulting file for errors and correct 

where found. 

5. 	 Merge the resulting map file with an existing map 

file. 

themselves6. 	 Identify and correct errors in files they 

have not geocoded including already existing map 

files. 
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bWci li..1Cd above. 
1o ccriv oil (ach() 

liv ineairtes will in:ludc: 

........ . .Given.a raprndiduhifiCalion of IIe map aclor 10
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be inveroorit.s, successful i,:pleliellialion-of the 
in 1he
 

ious !deps invlc)ved in geoccding resullip 
file 1o an exislingan error-fI!ee napaddiiion of 


1M1,asler File using a previously specified for m,ai.
 

an exisling map file comlain
2. 	 Successiul debugging of 

iypes.
of ihe 	commonly found error 

ing M): or more 

for someoneof aclivilics sft ficieni
3. 	 Docunriemalion 

else iomeplicaic same. 



CO)PRSE OUTLINE 

OervieewGeographic Inoruual ion Systems- 0' 

A. 	 Ccilcepis -- Review
 

. Spdaial ,eiencirg system and dala slruclures
 

a. Grid 

b. 	 Polygon 

2. 	 Advantages and disadvantages o grids vs. polygons 

digitizing data structures . Geocoding or 

4. Map files and 	hiaster files 

B. Utility of geographic information sysiem -- review 

,I Ceding Procedures 

A. Coding schemes 

1. c.queniial cell 

2. Compressed boundary 

3. Geocode 

4. Raster 

B. 	 Prepare maps and grids 

1. 	 Register grid to map 
map.

Identify and draw 	princip-J grid relerencelines on the 
a. 

a standard map referencingThese 	usually will corre-,ond io 
or the 	UTM grid system.system such as latitude-longitude 

has implications for the represenation and
Each system 
handling of dala. 

on the map. Where a square
b. 	 Draw in coding sqtares 

100 km by 100 km is a
kilometer grid system is being used, 

references row-col. coordinates on the
typical size. Note 

necessity for coding squisies is a function 	of the 
map. 	 The 

amount of geocoding that 
map size to grid cell size and the 

could be accomplished in a single sitting. 

being geocoded, inter-map regis
c. 	 Where multiple maps are 

an overlaytration may be a problem. One solution is 	to use 
Overlaysystem with pin registration of overlay elements. 

elements used on the CRIES project include: 

1) Latitude/longitude grid 



dir grid(2) 	 G.mc 1r 

(3) Country bo, 	 ers 

(4) 	 Legends 

(5) 	 Polilical units 

(6) 	 haps 

otliet gridding materials2. 	 Prepare acetate grid or 

a. 	 These can be drawn on while paper and acetate overlays 

made wilh a lherirnola: machine.
 

Or, the lines can be drawn directly on acetate.
o b. 

c. 	 The grid should fit one coding square. It is useful to number' 

the rows and columns of the grid. 

d. 	 An alternative scheme is indicated in Figure 6. This is 

particularly useful when recording only boundary changes. 

map scale should be double checked 
e. 	 In preparing grids, the 


to make sure it is labelled.
 

to be 	used when coding the map unit
3. 	 Prepare a table of codes 

symbols. 
map units. Especially necessary

I.. 	Highlight the boundary between 
on a "busy" map or one with indistinct lines between units. 

ties when coding on the
5. Decide on decision rules for breaking 

basis of a dominant unit in a cell. 

this is done depends on the
6. 	 Prepare coding forms. Exactly how 

recording format being used. A checklist should be prepared (on 

the coding form) to remind the coders to write down: 

a. Who did the 	coding 

b. How long it 	took 

c. 	 When it was done 

What map was used, what portion of the map was completedd. 

e. 	 Comments 

C. Geocode the 	map (see supplement 1) 

on the map. TapeI. Register the 	acetate grid to the coding square 
Double check the row-col. coordinates on theit down iI needed. 

the recording form. Fill out as much information as map and on 

possible on the coding form, documentation section.
 

2. Divide the 	coding team into a reader (who calls out the cell 
recorder (who writes coordinates and code oncoordinates) and a 

form). files also created interthe recording Note, may be 
actively. 

Create the header record (see figure). The exact information to3. 
be included 	depends on the nature of the map and amount to be 

geocoded.
 



z,. 	TheC fc.nder! S~tst an log lite fits-, ro fro-ri lelt lo righl l ng 

coi:.:wes io the iecord.r. 

. . ...=:ir the |eo..code io:lnal !,iiveing tjs.-d, lhie iv.,der coll-	 out 

Ihte ooIn coovdinale arid ,,rin uilo c zie a ch hrine he 

tunit changes. h1 is 1ot rn-ces,,ary 1o call out the
Jm~.; hr 

W.rurai'*, io: poiwt of the row. This and othr ess-ntial inloi arion 

........... . h r ec.r| c rin- the header -record..... If a map boundary runs . 

wilhin a row, the bouirdiry is recorded in the first cellvast-west 
of the row in which the bouttdary occurs. iTi, dominant map unit 

Allin each cell is recorded. A decision rule is used to break ties. 

writlen in five column fields, ritht-justified, unlesseniries are 
oihrwise specified. Blank records may be ;needed to fill out the 

iraximnum record length of each row as spIecified in the )weader 
marker (/') isrecord. When usirig balch mode, art end of file 

of lhe mapped infortwe'.ion. Therequired to signal the end 

resultini dala file is called a map file.
 

6. 	 'hile recording the data, avoid distracting noises and situations. 

Complete one coding square of work at one sitting. Call out the 

information clearly. Avoid abbreviations that may be confusing 

or amribiguous. Double check coordinates to verify position Cn the 

tiap -	 frequenily. 

7. 	 At the conlusion of the session, finish docutrienltig the coding 
yousheel. Careiully return materials to their storage palces if 

o be getting back to them soon or have a communal workwill 
to write a note to yourself on what has tospace. You may want 


be done the next session.
 

D. 	Have the data keypunched (if coding forms are used). 

Make 	a note of what has been handed over to the keypuncher (and1. 
when) in case it gets lost (or photocopied if necessary). 

2. 	 If you can afford it, have the keypuncher verily their work. This 

is done by punching the deck twice on a special keypunch. 

3. 	 Note this costly, time consuming step is avoided if a digitizer or 

an interactive terminal is used. 

Ill. Verification and Data Aggregation Procedures Using GEOMAST 

A. Have a printout of the punched deck or interactively created 	map file 

made and visually scan for obvious errors. This printout will also be 

useful in the following steps. 

B. 	 Through the use of EDIT, correct any error detected in Step 1. 

C. 	 Using CHECK, check for syntactical errors in data files. CHECK 

checks for valid row, column, and attribute values. If errors are 

encountered, CHECK allows the user to correct the data file (if it is 

stored on disk or tape), or prints error messages only. 

D. 	 Use MAP to check for valid symbol placement and rough boundary 
alignment. This can be accomplished by making a scaled map and 
overlaying it on the original map. Boundary alignment to a standard 

map is accomplished by use of the BOUND phase described below. 



I: " ' d,,, .I'entE. 
ltest rrna)s te a giveni sliE-tri-r i . ap.

njrsear ies of-a-.'e.le,_ aiiri:rei-l can 
FiOUND wvill adjtu's 1ie bouneddriC to a givc.n s.andard if 

Ihan 2% nmusl be 
trap ;.oca. I rmlore 

ocu witlhin a 2% cIMage in 
bo-u-€enrnajo. iricoinpaiibilitylite bojridati,.'s, ach,,:.1d10 -t.oIcilC islurther auioiualic adlusimtenl 

the nrk;19s is the piobable cause and 

si ep.....---

is advisable to obtain a scaled map 
F. After using the BOUND phase it 

phaeand overlay it to the siandard to check for 
Using lhe MAP 

and boundary alignment validity. Area iotals 
correction -cCuraqc 
should also be chec'ked. 

the coi r;'clion have been comupleled; use MERGE to creae a 
G. A-ter all 

add the map to an exisfing naster file. 
master file or 

a soil group
to file as necessary. For example,

IH. Add further codes the 
slope

code may have a nutmber of associated soil properly codes (such as 
tocould be added 

for a given use, permeability, etc.) that
suiiabiliy 
the file with a simple program. GEOMAST currently does not include 

the capability. 

lising with sufficientProduce a corrected
1. Document activities. 

the file would be able to 
someone unfamiliar withannotation that aid a one-waythe printer map

inerpret 'the contents. A clean copy of 


also valuable documentation aids.
 
cross fab are 


Computer Iplementa.ion aj GEOMAST
IV. 

A. Files used 

B. Saving files 

C. Job control language of GEOMAST 

D. File structure 

V. Linked Phases 
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.',p C{, land Cover/USE- iyp- [scripiora 

..ntenSiV Agr-icutture ...:.A'ithe. 

usually under 
i.ple croppilng, 
irrigation 

E2xtensive Agriculture Areas normally cultivated ith 
single crop, usually dry liand 

a rmi ng 

Range Areas where tie potential 
r3tural "eationis pre

dominantly grass-like plants, 
forbes or shrubs that can be 

used for grazing 

a.Later Areas covered by water year 

round, i.e., lakes, ocean, 

reservoi rs 

Urban Areas in intensive use with 

much of the land 
covered by 

man-made structures 

6 Forest Areas of mixed deciduous and 

evergreen trees 

7 Orchards Areas of cultivated fruit, olive 

and nut trees, primarily non

irrigated 

8 Barren Areas of land with limited 

ability to support vegetation 

(less than one-third vegetation 

cover), primarily salt beds 
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2 Unit 

F, Count - A 6 3.;apap Unit ( 
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ENDCARDC- 60B ..1"&. "f 

/END__ 

--- --- - ---

END OF FILE 
RECORD "l- " /. 

GEOAAST 

, 

INS TR CTO,'S 

. 

OPTIONAL 

:NO OF FILE -. 
" 

. 
ATTRIBUTE TABLE 

OPTIONAL CARD: 
IF NO HEADER 4 
CARD, THEN NO 
ATTRIBUTE HEADER 
TABLE, HEADER 4HEADER 3 

HEADER 2 

5 
L 

DHUYADERAIY 

D A E ,EDB, 



__________ 

07*;itz -- , II-I 

I I'll offlS a I i
I ~-~ $:.I,. of $II 

hJ-1ii-1i~~~~-i~iiiJJI 'a-
Lp I a:.s 111 IshIal 111
 

a I a I a 
L) li-rSob I I I L,' t;-, It Its, aR -It- * a rj: I I I 


I v j ~ I j I11 I il I I I I I III
L)I " 

Ivui I 1- .,1 i l I II.
 

11.1 rrliirirIiT"7l-a l1~a 

")G~~II- I II Itil
 

I I _ JON I a, 101 i I0 0 10

-i~ Ian'f . 

raV Iv 10 aoW I
XV I C4 101 


IV III III
 

P . I- . 4lF4- I I .(~~.4' 1.A '~~i 


N-r0 o4 l I 0II ms.r ~ 
_vIi _c 

irr7IlT I"~I~ 

11 1
 



* WLL 

I I ..1- Li
 

C 4t.3
Us - U.7.~j* 
LO a~ -~.J -c. oc U, a''*,0 4. 

sa, 0 C000 sZ, C - . -

-u "=W - Z i-- J0 

1- 0- 

an 

f VI 

U. U ar 

up. C I 0: 
C) .3 
ww, 

0ALL 

UI I L I& 

ct:~~ -Cl 

lLi0.- 0 0 

1/) -4 

La .
1.SL 


.~ U)
 

c uu0 

C0 4 '. 

LAC 



JTs~d l.]. -- .'h st~s of G1.O AST :,,n' 2 Tilt i4 I'mCt icn 

IPHASE ]P;.JSE I;-NA]LtME 	 0 

djusts tw boundaries of a 1-jven3. BOUND 	 B;M) 
-,octded file', that ol .sdard 1JMLl. 

CI,ck:s for svnacrtal eroTS III2. 	 clICl: v-

CId4.d dahta file,. )'roduc an Lero 

ist.ingand editin" ca biait icS.
 

Allo-'s editing Of individual elements in 
3. ED]T 	 EDIT 


a given row. 

Prduces a copy of the uorking file4. EtND END 	 on 
logical unit 32 and stops execution of
 

GEO!A.tST. 

the current worl.ingLIST 	 Lists all or part of5. 	 LIST 
fMle. 

MAP 	 Constructs a variable s'cale or sinyle
6. IMP 

unit character per cell map. 

th-
Creates a master file or merges7. tIERCE 	 IIIGE 
wnrking file iuto a given master con

taining one or more factors. 

3.1.2
 

!. 1'2	 . ... . 
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merge. 
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F.. Final data file. 

Sch,,mat ic diagr.,m STRIP/STACK prCK' . . 
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b.4 

LX[F:t CIj r I~ cs-e ,cdrir Fo ::lalis 

To L:i, I,&nii y wilh 1he digiizing process and coding 

Io :.t~ s e c',j.Jiri' d igi izai ionl. 

C 	 o- rT r, 

Figue Ic,1bec (, 

III. 	 Procedure: 
.. ....- Pic'.ar" sym),ol table (on coding form) 

- Cole uit,per cw using ihree forvr'ats:fell ,wd:;r 

I.S-qu..ntialcell
 

2. G-oc ole 

3. Rasier 

- COIT)arC torrslS in irms of: 

I. Time to code 

2. Airrount of space used 

IV. Discussion: Discuss advantages and disadvantages of each formal. 
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GEOCODE TESTING 
EXERCISE I (GEOMAST)
 



1 	P rPpse:' Tc.Fi~ir i(rI e c .ilg;e(' ('-HIgp;1 (: ess;Ioo'. %(T ' Ve! 
;,:(~ 4. r,ihe u.r 

l ,,,IId rI irC-C It.aps.uWs lo(ttOwe 	 dihffccr 

!1. JalCTiais:
 

....-
...... 	 Pencil: t , si: ;,iV'I, edge 

- Ccdinr for n 

- Map f!>lre IC " o,(.d 

- CIorlPu ic" iiTre 

- Pr oper (CL 

- Disk File Spole 

Ii!. Procedure: on 	d C.. on:rules. 
-	 P epari "s,rtcOj 1 c, rhc id' oi 

- PrFPar" grid o'i rti:p. 

c fl !.) Fi-rsiIwo, si,;wpCode (in i'ciris of see 

in four s(- I ions wirud se( orid in wo Sc(?liorls.example 


Verily using GFOMAST.
 

a. Edit routines 

b. The priner Mtap to scale 

IV. Discussion: 
1. 	 Discuss difficulti,", encouttered 

results
2. 	 Discuss influence of decision rules on 

Discuss procedures for documentalion and storage
3. 
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TESTINGGEOCODE 
2 (GEONr AST)EXERCISE 



GEOCODE TESTING
 
EXERCISE 2 (GEOMAST)
 



EXERCISE Ill. Gwocodinr an Acii'al tay , 

To gain further praclice in manual geocoding, to observe 
the differetce between actual and gridded maps, to gaili 
practice in the use of GEOMAST. 

11., Maleriasls

lil. Procedure: 

IV. Discussion: 

-	 Pencil, eraser, straight edge 

-	 Acetate grid 

-	 Political boundary map of the San Jose/Cartago region 

-	 Soil map of the San Jose/Cartago region 

- Coding forms 

- Disk file containing the two geometric map master 
file 

- Computer time 

- Proper JCL 

-	 Prepare symbol table, decision rules. 

- Mark of the same 20 km by 20 km area on both maps 
and outline map unit boundaries if necessary. 

Make I square kilometer coding squares on both maps. 
The political boundary map has the Costa Rican grid 
drawn on it. For the purposes of this exercise, one of 
thecoding squares could be 20 km by 10 km and the 
other 20 km by 20 km. 

- Code the two maps, one in Iwo sections and one io one 
section. 

- Verily using GEOMAST (including hitching the coding 
squares together). 

- Use Merge to make a four factor Master File of these 
two maps along with the two geometric examples. 

I. 	 Discuss difficulties encountered 

2. 	 Discuss anticipated, problems in constructing large 
scale files (including management problems) 

3. 	 Discuss the influence of decision rules on the results. 
Also discuss the influence of using dominant vs. dot 
centered coding on the results 



=,. Disc'is p'CJ(Iedvs for dooi,,en*.;%Iio) iind siCn',ge 

Commenisi.l. on Grid Si'.e and ,ap les 

unit equals 5U0,000 real 
|. 	 A map scale ol 1:500,000 means that one inap 

or on-the-ground units. 

5 kn 	on the ground.
cm on the inap equals 500,000 cm orThus, 	I 

mrrm on the inap.And, 	 I km on the ground equals 2 

a given
can be used to construct a grid of the proper size Jor 

This information 

map scale.
 

the Costa Rican soils 
map scale of 1:200,000 (for example,

2. 	 Similarly, a 
does 	one arrive at 

map) means each km equals 5 miim on the map. How 


this result?
 

map phase required knowledge of the scale ol 
3. 	 GEOMPAST saled printer 

to obtain a scale factcr. For 
the original map and a desired scale 

map scale
example; if the original scale were 1:500,000 and the printer 

factor would be assuming that each 
were 	 at 1:100,000 then the scale 

the side 
grid cell was I km on the side. i the grid cell were 2 km on 

the scale factor would be 1O. 

J~-w 
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EX Ef~CC-tIV. G'sinir Er or'S 

FuPose:P To 
occur 

xper wurierce ir. correcting 

when nhnua;'y geocoding. 

common errors which 

.Maierials: 
-

-

-

-

-

A.disk file cowmaining no larger 1han a 20 km by 20km 
map and no less than six common errors 

A disk file coptaining 1he 20 krn by 20 km base map 

A irap of the area and mylar overlay 

Computer time 

Proper JCL 

Il. Procedure: Using GEOMAST identify and correct the errors that are 

present. Be sure that scaled printer maps are overlayed 

on the "original" mylar and area toials match. 

I,'. Discussion: 
Review and discuss computer output. 
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ICLU i GUIDE 

Title: 	 CRIES Training Program for Natural Resource Inventories 
and Geographic Information Systems. 

Unit Title: 	 Spatial Data Analysis Using GEORAP. 

to-Unit D.-escription: 	 Tiainees who complete this unit will acquire the ability 
lake spatially oriented data (such a that found in natural 

resource inventories) exisling in a computer file and 
process it using the grid based program, GEORAP. This 

means they will be able to store, retrieve and otherwise 
manipulale spatial data files. In-country project examples 
will bc used whenever feasible. The trainees will be able 

to perform an analysis using a .Master File containing two 

or mure maps in the context of a specified resource 
problem. 

Major Goals: 	 In this unit, we are attempting to accomplish the following: 

I. 	 To establish an understanding of the need for and 
capabilities of spatially based information and analy
sis systems. 

2. To develop the 	tiainee's ability to prepare materials 
for an analysis session. This includes developing an 
understanding of the strucliure of the input data file 
(Master File) and an ability to plan effectively for 
the 	 session by appropriately linking software 
routines.
 

3. 	 To develop the trainee's ability to access, use, obtain 
output, interpret error messages, and make necessary 
correction from the GEORAP system. 

Major Objectives: 	 Upon successful completion of training, the trainees will be 
able to: 

1. 	 Describe the analytical capabilities of each phase of 
GEORAP. 

2. 	 Develop a series of error-free GEORAP instructions 
to solve a natural resource problem. 

3. 	 Deduce the formal of an undocumented Master File. 

4. Plan in advance 	for a GEORAP session. 

5. 	 Interpret and correct errors as encountered. 



Gven is r4,.iI ce .alvsis pt(bIt1, iTsdelv 

apply GEORAP to this p,ohli('n aid lis. 1te ,,,is 

arid linilaliO'S of plitiPPlii ton. 

7. Eff~tielvsek a.s~~atCC for uri. 8nficipa ed 
problms wiith le solf ,ware. 

This will include each trainee showing demonstrated ability
Evaluation: 

10 carry out (,ach objective listed above. Specific evalua

live trrcasures will include: 

to a list of GEORAP subroutines,i. With relerence only 
list the analytical capabilities of each, defining terms 
where necessary. 

with 2 or 3 novelThe trainee will be presented2. 
whose solution "ill resource analysis problems 

her to be able to do all of therequire him or 
The trainee will beobjectives listed above. 

the content ofpresented with a Master File where 

the file is known, but where the formal reeds to be 

she will be asked to solve thisdeduced. lHe or 
toproblem (to the satisfaction of the instrucior) arid 

fellow trainees.present the results to his or her 

77 



CON 'ENI OUT'l.INE AND ILLUSTRATIOrNS 

Purpose of GEORAP 

A. 	 Process geograsphically idenlrifiiable lgrid baed) daia 

1. 	 Area data 

2. 	 Point data (wells, grvel pils,'eic.) 

3. 	 Linear data 

B. 	 Updating geographically identifiable data 

C. 	 Retrieval of geographically identifiable data 

1. 	 Maps - printer or ploller 

2. 	 Graphs 

3. 	 Tables 

4. 	 lisIs 

D. 	 Reformatting of geographically identifiable data 

can 	 insert numerical data or alphabetic (with quotes)1. 	 Grouping 
data
 

2. 	 Matching - can insert numerical or alphabetic data 

3. 	 Deleting 

E. 	 Analysis of data 

1. 	Percentages (such as area) and statistics (Chi sq., Sommers, Tau 
A, Tau B.) 

2. 	 Accounting of total areas 

3. 	 Indices - overlay and scale 

F. 	 History 

I. 	Developed to make it inexpensive for a user to develop and 
analyze a geographic data base. Thus, it is built using a grid 
system, manual geocoding and line printer maps. The system will 
run on grid base outputs from digitizers and can produce quality 
map with aIable or drum plotter. 

2. 	 Developed in conjunction with mapped and LANDSAT information 
for the CRIES project countries (Dominican Republic, Nicaragua 
and Costa Rica and Syria). 



on
 

i 3' ha
flus ist
 

Create or Update 
1aster rile 

DAlA (U~IPLU 

AIALYSISR[ARRA E[[l OF DADISPLAY OF DIMA 

1. Overlay7 1. I-atch1. 1.aps - Printer map 
2. 5c

2. Graphics - Histogram 2. Group 33. Window 


'3. lables a. Crosstabs 4. Nov,-fi1C 
5. Deleteb. litleap 

LAND INFORMA1JON SYS1EV- PROC[SS FLOW 
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.Struture o GEOI.AP 

A. An.aoiny ol GEORAP 

................. ........M.st er- File i--s--irv any One- C), -eight -- i ed-.or r~atS...T',.v .... , ster... 

File is the input data file external to GEORAP. All geographic 

data are on the Master File(s 

2. 	 Work File - is always in binary compressed boundary formal. The 
work file is t1he input data file irternal to GEORAP. 

3. 	 Phases - ate the prmce..sois o s the data. EachJ phas, consists of: 

a. 	 Plase call - (always) 

b. 	 Options - (most of the tine) 

c. 	 Others - names of variables, lcvends, -cale., irta:/min values 
and the like (as needed) 

B. 	 Interactive/batch versions of GEORAP 

I. 	 Promptings 

2. 	 Errors 

3. 	 Where to chane from batch to interactive 

C. 	 Where GEORAP fits into GEOMIAST 

Il. 	 Uses of GEORAP in resource evaluation 

A. 	 Inventory of resources - quick input, output and update 

1. 	 Maps - soils, landuse, climate, irrigation, etc. 

2. 	 Map from LANDSAT showing aggregated landcover categories 

3. 	 Low level aerial photography - detailed landuse 

B. 	 Display of geographically based resource information 

I. 	 Maps - pr':nermaps, plotter maps 

2. 	 Lists 

3. 	 Tables 

a. 	 Titlemaps 

b. 	 Histograms 

c. 	 Crosslabs 

C. 	 Rearranging of data 

I. 	 Grouping 
2. 	 Matching 

3. 	 Windows 

a. 	 Rectangular 
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S "' Resull 

R s lLandout- S.n;Eosion 
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1,2 	 50

4 1,3 - l,100 (1-.10()1/ :50.5 
1,3 	 5 -5- 2.5

3 2,1 - 59. 5,1 ( 1;, + 122 
2,1 
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9.1001 4.5 50. 

'GEORAP Version 3.U 
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3,1 = 1,1 lo 100,1 r,'99 . 02 : 99 

- 111
/99 (L9.5 110.69 

3,2 - 1,1 to 100,50.5 
140120.019923,3 - 1,1 10 100,100 

more (a .g0ies when nror malizing. Ro-i',ding occurs ailer 
NO e: i Thr.c arE-

,-.s place.
Aler ltese op.raliors roxidiri
ac-d-i io: and ,.-itare roo. 

Scal1e phase rounds after taking the square root. 
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22 3 Soil typj' inJi)'sS 

SCALE-- Example 

I fertile I = flat 

2 : rIIoeralely fertile 2 iroderalely sloped 

3 not fertile 3 - highly sloped 



E. 	 Limitatio 01f GLORAP 

-the sv.tetr. is 
that 	can be (:,IC'ently p1oce:,sed

Siie 	of data set1. 	 l/O bound 

is dala slorare 
2. 	 Types of analysis - currently GEORAP is mrainly 

and data must be 	geographic in nature 
3. 	 11 is a geographic system 

- UTM Zones 
Grid cell based as opposed io polygonally based 

4. 
suited 	for publication. Need a 

from line printer s not 
5. 	 Map quality 


plotter 1o produce qualiy mnaps.
 

IV. 	 A Typical Se. sion 
ri-alke a soils map 

arca of each soil type by each RPU and 
_ Find the 	 Save the worklile 

an unscaled landuse 	 map.
to 1:50,000 scale RPUs 	 and

three oiher factors 	 (Soils,
soil type andcontaining 

landuse). 

- DajabonMlaster 	File 

A. 	 Steps Io obtaining desired iesuli-s: 

1. 	 Paster file description 

row, column, province, RPU, soils, and landuse 
a. 	 Content 

42 km (0 kilometer squared) 1:1,000,000 scale 
b. 	 Size - 56 km x 

615 coded compressed boundary.
c. 	 Format 

21 5,5X,315 

2. 	 Desired output 

a. 	 Crosstabs of soils by RPU 

b. 	 Soils map at 1:500,000 

Map of landuse, unscaledc. 

d. 	 New binary Master File 

- catalogued3. 	 Files to be saved 

- Work File 
- Logical Unit 9 	(LUN9) 

t. Phases to be used and the order in which they are to be used 

a. 	 WORKFILE 

- SOILS x RPUb. 	 CROSSTAB 

c. RPINTERMAP 	- 1:500,000 (twice as large as original) 

5. 	 Coding commands 

B. 	 Typical outputs from, GEORAP 
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V. Prpa.a Io Ito! GEORAP $L.ion 

up GEORAP (ommilrmads 

K:Il P ;Fivd dciainig 

A. Se (;in 

I. List contents, size 	(for inputting inllo U'OI 

scale on.. aps), and Joirnat of input file ('Jasier File). 

2. 	 List desired output 

to be saved - catalogued3. List what files are 

4. -ist, in 	or der, the ietceP.ry phases to ,b-ain desired output 

5. Fill out 	workslieets 

B. .Set Pup on the computer 

Write up and punch or obtain necessary JCLI. 

Punch the input data from worksheets2. 

3. Assemble the deck 	and submit the job 

C. 	 Post session 

iornat and creation dale of any newl)'
I. Document contents, size, 

or results
created Master File through cataloging the WORKFIIE 

from NEWFILE 

2. Fit overlays to printer maps 

3. interpret output 

4. Outline possible ensuing steps. 

VI. Files & 3CL - Logical Units (LUN) & JCL used by LIS 

A. Files used 

- LUNS 	 Master File1. SYSO0S 

Work File2. SYSO06 	- LUN9 

Phase File3. SYSO07 	- LUNIO 

4. SYSOOS- LUNII Scratch File 

5. 	 SYSO09 - LUNI2 Buffer File 

- LUNI3 Line Printer (Map File)6. SYSOI 0 

7. SYSOII 	 - LUNI4 New File 

B. Saving files 

I. SYSO06 (Work File) 	LUN9 

2. SYS01I 	(New File) LUNI4 

Job Control for GEORAP (see GEORAP Manual, Section 3)C. 

.Card Reader LUN5 - GEORAP Commands 

http:ietceP.ry


A. 	 Fo", nais 

I. S!oenial Cell: row/cohumn 	and faciors Jt every grid 

3. 	 Raster Scan: One factor for every grid cell 

for onlyCell: row/column and factors
4. 	 Compressed Boundary

chaing. points 

Though it is advisable to have 
B. lHedders - Up to EO characters per 	line. 

corinposed of 
headk-rs, they are not required. The head-er record must be 

tN: lollowing attributes (and only these attributes) in .he order lised: 

fixed, 5 digits right justified-1. 	 Total Number of Rows (15) 

fixed, 5 digits right justified-2. 	 13,ginning Row Number (15) 

fixed, 5 digits right justified-3. 	 Ending Row Number (15) 

fixed, 5 digits right justified-Total Number of Columns 	(15)4. 
fixed, 5 digits right justified-5. 	 Beginning Column Number (15) 

fixed, 5 digits right justified-6. 	 Ending Column Number (I5) 

fixed, 5 digits right justifiedLenglh (15) 7. 	 I,'aximum Character 

fixed, 5 digits right justified
E. 	 5 blank spaces (5X) 

9. 	 File Title - up to 30 characters 

- I0 charactersDate 	of Creation (DD/IMMiYY)10. 

The format of the header record 	will be 715,SX,IOA4. 

in use of names firstMust consistentC. 	 Factors - Mapped units. be 


declared during WORKFILE phase.
 

1. 	 Numeric 
phase or inputted- can be created using 	 MATCH2. 	 Alphabetic 


File.
directly onto a Master 

Vill. Phases - Individual 

A. 	 Overview 

a four character 
1. 	 Phase call - every phase must have a phase call, 

phase call name; e.g., 

WORK 
-- PMAP 

WORKFILE--
PRINTERMAP 

phases have options that describe types of possible
2. 	 Option - most 

formats, types of maps (scaled/unscaled) etc. 

scale size, number of records to be listed,
3. 	 Other - Legends, 

headers, min/max values, overprint characters, boundaries of 

windows, etc. 



11.t, 1ftich %t-!%s011! of
I; iJM r. s o!

i. Etrors - 'Whenf a~rl V110 r,r t. 	
or, the )i:idou'pJ1I1w error is wrillefGEORAP is cilcouniced, 


th," lprogrrn is icr mirajed.
 

B. Structure of phases 

1. Adds new information 

a. GROUP 

b. t4A'TCH 

c. OVERLAY 

d. SCALE
 

Delcles information
2. 
a. WINDOW 

b. DELETE 

3. Outputs of information 

a. LIST 

b. PRINTERMAP 

c. CROSSTABS 

d. NEWFILE 

c. HISTOGRAM
 

1. TITLEMAP 

g. WORKFILE 

-	 (see manual)C. Individual phases 

1. WORKFILE 

2. 	 LIST 
how to calculate scale, print characters-3. PRINTERMAP 

I4. 	 CROSSTABS
 

'. NEWFILE
 

6. 	 HISTOGRAM 
"not meant for a large data set 

7. TITLEMAP -

S. GROUP 

9. MATCH
 

10. OVERLAY 

II. SCALE 

12. DELETE
 

13. WINDOW
 

14. END 

IX. Linked Phases
 



a•a: 	 Dominican Republic and surroadilg a(*.Te" 

I: 1,0Ui000 !Cale, I% .T., grfid 

Grid 	Size: Rows 56, Column 42 

File type: Row/column indexed (type 4), no header records, coded (card ihr-age). 

Sample lo be pioduced: 

I. 	 RPU miap at scale of 1:2)0,000 (RPU 1/16 - Ior'rice) 

2. 	 Major lianduse map (ag) at scale of 1:250,000 

3. 	 Two-way crossiab of ag land by RPU and a lhree-way crossiab of 

RPU x LANDUSE x POTENTIAL RICE AGLANDS 

Detailed explanation: 

I. 	 Produce a map showing location of RPU 1/16 which is suitable for 

rice arid mixed ag (fertile valley soil). 

2. 	 Produce map showing two categories of ag land use (inensive and 
areas of land with comparatively littleextensive - "using large 


cultiva-tion")
 

3. 	 Overlay printer maps onto acetate map of Dajabon 

A. 	 Produce a crosstab. Questions: How much of RPU 1/16 is being 
used for intensive ag. In affect the stals of overlapping previous 
maps. 

Materials: Acetate map 	of Dajabon province 
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P°s 

M. Proceduce: 

IV. Discussion: 

___________#V5 

in' (-ntji,eers 10etIc -,-- ....T.--	 . .r 
in a scaled prrilermap

ob1in a desired !scale ilore 

GEORAP.
 

. ,, . Paper and pcncil 

inthle EaSIl~esilentbelow CalCuiiWUsing 	the example scales for a scaled
the lollowingio obtaincentimeters 

GEORAP printerrnap with the given informaiion: 
when 	 the originalat 1: 50,000A. ~Want a prinletirnap 

map is 100 kn X 100 km and the grid size is I sq. kIm. 

the oicginalat 1:500,000 when 
B. 	 Want a printl-rITiap 1.-5 sq.100 km and the grid size is 

map is 150 km X 

km. 
the originalat 1:100,000 when 

C. 	 Want a printermap 
map is 50km X 100 km and the grid size is 2 sq. ki. 

at 1:500,000 when 1he 
WVant 	 a printermapD. 	 Example: is
 

original map is 300 km X 200 km and the grid size 


2 sq. km.
 
;'AI 1:500,000I km maD = 1 km on land

-500,000Ai"1:500,000 
190,000cm

I km 1000 melers X 100 cm/m 

Therefore, 1 km on the ground'is 

115 C"I on,'map.L.. X 100,000 
500,000 

1/5 cm on the side so that the Eastl/West size 
The grid is 2 X 

in centimeters is
 

300 X 2/5 120 cm. 

It the grid size is 3 sq. km. then 

300 X 3/5 =80 cm 
9, 

when 	the map is outputtec', it will 
in either caseHjowever, 
wide 	because GEORAP assumeIs the cells to be in 

be 60 cm. 

units ol 1.
 

Discuss the reasonableness and validity of lte calculafions. 
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rce-dure: 
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. -	 i , ] , -I- rV,, v(, e ol ,	 " 11nC1,v~~~iP. -Ie!'1"" o 1,111 

ill: al 
-, 

-	 1K.y;,tliric1 d (,F: I A! int ror 1o1 s 

-	 Proper )CL 

_ 	 Co:lruI c't litle 

3.. 

' :: '41. iM .1IC liiI. 	 tG.uii o tiimrl- b- wi d 1.E, Opd 

' iris]!,rl an o i,,iall'.	 Map .5 

2. 	 Lisl Work File co-ltiels - 25 re(ords 

6. 	 Find the ai Ca ol o e rCMap (RP) using a one way 

crossiab 

Use the HISTOR,AM phase io calculate the area of7. 
one map (RIPU) 

8. 	 Do iwo rssa l: 

RPLIa. A two way specifying own calegor irs (say 

X soils) 

b. 	 A three way using aulocalegorization (say RPU 

X soils X lariduse) 

9. 	 Save the Work File 

IV. 	 Discussion-
Discuss and interpret the resultant computer ouputl. 



.-- CitvC. 	 M. 0,t 1 .o 

pEas_ lPo 	 y wiri sing a c.1iloguedTo 

.ainilg ai_ . st .wo,naps asthe input file lo GEORIP hrd 
imIpleileeiLing the maich, deleie, winidow, and siled 

-. .p r rller rmap %X'Ill, 1j) )I? (: ....... 

- Eistiog ca Ilovnietd worklile witlh a- least two --aps 

- A dfescriplion ofthe .aser Fie 

- Keypunched GEORAP irnsiructions 

- Proper JCL 

- Compter time 

P, ocedure: 
ReIrieve the Work File catalogued in exercise I aii se it 
to: 

I. 	 List the contents ol the Work File - 25 r-cords 

2. 	 Match two factors - (e.g. lorest with forest poieniial 
= I say RPU and landuse) 

3. 	 List the contenis of the Work File - 2.5 records 

4. 	 Delete one factor (say soil) 

5. 	 List the contents of the Work File - 25 records 

6. 	 Do a data window (say RPU 1/16) 

7. 	 List the contents of the Work File - 25 records 

S. 	 Make a map at hall the scale of the original with 
background (say RPU) 

9. 	 Purge the Work File 

V. 	 Discussion: 
Discuss and interpret the resultant computer ouiput. 



E:YIEIIIC
M 

at IL-.si o it*ps impk tle 	 wi:idow,a 	 to n,nt coordin.ite 
title irlitp, overlIay', scale, unscaked printerinap with hisgh
lighit-d borders and a four way cr osslab. 

E\!slijn &eI File at 1woL:r with least ii.aps 
catalogued on disk 

- A descrilion of ihe Master File 

- Keypunched GEOR AP instructions 

- Proper 3CL 

- Computer lime 

PrIu -dur e: 
Using lhe Dajabion or a suitable gcocoried Y,'-sier File with 
at leas, 1wo raps: 

I. 	 Reirieve two factors (RPU and landuse) 

2. 	 Do a coordinatc window (13,11 to 22,70) renumbering 
the cootdinates 

3. 	 List the contents 01 the Work File - all records 

4. 	 Gr up a factor (RPU) into three quality classes 
suitable for a particular activity (say ]and quality 
suitable for corn). 

.5. 	 Group another factor (landuse) into four quality 
classes (currently in active agricultural, inactive 
agricultural, potentially suited for agriculture, 
other). 

6. 	 List the contents of the Work File - all records 

7. 	 Print a titlemap of Jour factors 

S. 	 Overlay one grouped factor (RPU) onto anolher 
grouped factor (land use) 

9. 	 List the contents of the Work File - all records 

16. 	 Scale one grouped factor (RPU) with another grouped 
factor (land use) - nr;,,iic, io 10 

H1. 	 List the contents of the Work Fil) all records 

12. 	 Make an unscaled map of the overlayed factor with 
the borders highlighted. 

13. 	 Make an unscaled map of the scaled factor with 
overprint. 

1's. 	 Make a four-way crosstabs (RPU x landuse x overlay 
xscale). 

I.Discussion: 
Discuss and interpret resultant comnputer output. 
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. . -	 . a..I ... .. 	 . 

1. -. 

* Jo gdsrd ra ~!~1 i~i. oic(r File it 
:,L S % I apisi :I n fiic Sr.1c, cWC' " iof ti'i 

Im-IO |aclors, h-iogirr, of a jetlor and tlhe NL'iEILE 

i-ies io1 l auciri e.d wurk- file. 

,- 0 	 tW .r 

.,ave ithe 

11)rs"11- Fal(c -xIth i'l h'disl Iwo' 
loued II disvk 

' - A descripilion of Iht' '..;:,,e File 

-) eypulc)*d GEORAP instrujC 1ons 

Proper JCL 

Ill. rocedure:, 
Using a Egeo oded Msier r-ile with at least one map: 

1.. Do t.1,- folk.ingwilh sclecied faciors 

a. 	 Sale ol IWO lacIors 

Jsing the IAT[CH phasc, do a Iwo way ir.ichb. 
On 1wn factors 

, C. jI Obtain a hisiogram using overprinl o in

faclor obtained in the SCALE phase. 

File in binary compreeed2. 	 Save. the resulhant Masier 
ce,,l] format with a standard GEORAP header. 

a. 	 Use the NEWFILE phase 

b. 	 fKeypunch the proper JCL io catalogue the 

newly created file. 

iis
 

}M7
 

-1f7 -. -4- . K. 



( 
urits (LUNs) us-d by GEORAP and be able Io (alcmie flie r 
s;ace in bvies aid mriiali eouiared by each LUN. 

To' t,!))~e tiv dt~ c.lp ic. 1' ol .1CL per ieill t0 111,: lcnricaI 

- A lit--Fd Ie~ fi~ur~d swith 	.ii wo 

- Pencil 

Coding S'a-etIs 

K-eypincha arid coimpuier cards 

Co.rpuler tie 

Listing of GEORAP 

II!. Plocedafe: 
!. Caaloguie on disi, thei M2aster File 

2. 	 Code dnd keypunch the JCL per aining&'to the LUNs 
GEORAP uses, saving as much space as possible it a 
maximum of two addition factors will be created 
during the session and the NEWFILE pl.ase will be 
involved where the new Master File and the Work 
File will be catalogued. 

3. 	 Use the disk Master File and JCL developed for a 
GEORAP session consisting of: 

a. 	 GROUP one factor 

b. 	 OVERLAY iwo factors 

c. 	 Save Work File using the NEWFILE phase 

4. Get a listing of the first fifty records of the 
catalogued Master File, Work File and the New File. 

IV. Discussion: 
I. 	 Discus and interpret the compute: outputs. 
2. 	 Write down (without looking at the GEORAP manual 

or computer listing) the LUNs and their respective 
formats GEORAP uses within five minutes. 

3. 	 With a GEORAP computer listing write down which* ifLUNs are used by each pliese within twenty minutes. 

I OR 
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To b ,,le c.: g d 01li 

- CO!s.wwuier lisliuig of GI.OIAP 

plocedure: 
...... I. Fid ad iark changes on the co;rpuler l stin the .
 

lines thal nted changing when 105 groupin-s are 

required in lhe GROUP phase. 

2. 	 Find aid jTaIk changes on tle coitipuler listing the 
when 68 inach keys are

lines that, need changing 

requited in the MATCH phase. 

3. 	 Find and trark change, on Ahe compuler lisiing the 
a four \way coss;abInes that need changing, when 

9 awid 7 categories respeciivel)v.consisiing of E,12, 

IV. Discu'sion: 
prograrn niig consraints 

a, leasi three major. rite down 
them.

of GEORAP and discuss ways of dealing with 

Discuss 1he reasons why GEORAP has thiee consitaitms. 

___________109 
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