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Digital Geographic Information System

for the Oruro Department, Bolivia

INTRODUCTION

During this reporting period, i.e. May 1 - July 31, 1981, work was
continued on tasks 4, 5, 6, 10, 11, and 12 of the revised Project
Implementation Plan shown in Figure 1. The major changes in the
Implementation Plan took place in tasks 10, 11, and 12 which become apparent
when comparing Figure 1 of this report with Figure 1 of the previous

Quarterly progress report.

The most important item contained in the present report is the
documentation of the Input Subsystem. This documentation consists of two
parts. Part I is the User's manual and Part II contains phe description of
the Input Subsystem computer programs and their source listings. The
software documentation or system manual (Part II) was compiled by Ing. Percy

Grundy from the Bolivian ERTS/GEOBOL Program.

CREATION OF THE LANDSAT DIGITAL MOSAIC

The latest communication with the Jet Propulsion Laboratory (JPL)
indicates that the activity of digitally mosaicking the seven Landsat frames
covering the Oruro Department is in progress. JPL expects to send to LARS,
before the end of August, a preliminary digital mosaic of only one Landsat
band for inspection and assessment of its visual quality and cartographic

accuracy.




TIME TABLE (in months)

-.s‘..

1980 1981 1982
TASKS Ji{JIA}|S|O|N|D}JJ|F|M]JA| M| J|J|] A S| O] N|DJJ|F|M
1. Implementation Plan
2. System Design Draft
3. Specification of Mosaic
4. Creation of Mosaic --r——.r. -
5. Specification of Data Base Elements
6. Input of Data Base Elements e ofoei ofe ofe amim
7. Delivery of Data Base Results v
8. Trip to Bolivia L,
9 Arrival of Bolivian Graduate Student v
10. Work of 1 Bolivian Cartographer at LARS L!
11. Work of 2 Bolivian Programmers at LARS ' '
12. Review of Project by ERTS Director LJ
13. JPL Trip V
14. GEOBOL/Purdue Contract Signed V
15. Months After Contract Signed 1121314151617 8]9110j11}12}113114115116]17}18 |19]20

o e o e | andsat MSS data evaluation and bad scan line replacement

e e o0 000 Development of Input Subsystem

Figure 1. Proposed Project Implementation Plan (as of July 31, 1981)
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SPECIFICATION OF THE DATA BASE ELEMENTS

The work conducted on this task primarily consisted of a
conceptualization of the process of merging socio-economic variables into
the Bolivian Geographic Information System. This work was carried out by
Professor Roy Chung and is documented in his paper entitled: "Some
Observations on Including Socio-Economic Variables in the Bolivian
Geographic Information System," which is included in Appendix A of this

report.

INPUT OF DATA BASE ELEMENTS

To date, three "elements" have been input into the Oruro Department

Geographic Information System, i.e. the political boundaries (according to

the Instituto Nacional de Estadisticas' delineation), the land use/land
cover element, and the soils element. It is expected that during the next
reporting period two other elements will be digitized and included in the

information system, i.e., the hydrology and the climatology elements.

BOLIVIAN VISITING SCIENTISTS AT PURDUE/LARS

The active participation of Bolivian scientists in the conceptualization,
design, development, and implementation of the Oruro Department Geographic
Information System, has proven to be an indispensable requirement for the

successful completion of this project.




As reported in the previous quarterly progress report, the Bolivian
cartographer, who worked at Purdue/LARS for a period of one month provided
the PURDUE/LARS scientists with valuable recommendations regarding the

Bolivian requirements on the type and format of map margin information.

Similarly, the two Bolivian computer programmers who worked at LARS for
three and four months respectively, were responsible for the software
documentation of the Input System (see Part II of this report). It is
believed that their contribution was not only useful for the generation of
the documentation per se, but the experience they gained will be extremely

helpful during the implementation of the system in Bolivia.

Also during the present reporting period, the Executive Director of the
ERTS/GEOBOL Program, Cap. Ing. Antonio Perez visited Purdue/LARS for a
period of 2 weeks (June 20 - July 2, 1981). During this period Cap. Ing.

Perez reviewed the accomplishments of the project.

THE BOLIVIAN DIGITAL GEOGRAPHIC INFORMATION SYSTEM

The basic structural design of the Bolivian digital Geographic
Information System is shown diagramatically in Figure 2. It consists of
five major subsystems:

1. INPUT SUBSYSTEM

2. DATA BASE SUBSYSTEM

3. MANAGEMENT SUBSYSTEM

4. MODELING OR ANALYSIS SUBSYSTEM

5. OUTPUT SUBSYSTEM




OUTPUT
SUBSYSTEM
Maps =% Maps
S MODELING =" P
INPUT —> MANAGEMENT — OR
SUBSYSTEM SUBSYSTEM ANALYSIS
Reports SUBSYSTEM Reports
/ \ Statistics
™\a| Tables
DATA BASE SUBSYSTEM
-
IMAGE m ATTRIBUTE
PLANE DATA BASE
DATA BASE
C
L
1

Figure 2. Basic components of a digital Geographic Information System.
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Input Subsystem. After the resource data in conventional map format has

been properly prepared, that is, once the Map Preparation activity has been

completed, the map is converted to a digital form using the Input Subsystem.
The Map Preparation activity involves the following steps:
1. Definition of the "data items".*
2. Identification of the data on the map that correspond to the
pre-defined data items.
3. Determination of the "data" and definition of the "codes"
(coding) that will be used as attributes of the resource classes.
4, Selection and labeling of the "right" and "left" areas of
each are, and marking the "direction of digitization" on the map
that is to be digitized. The importance of small features will
determine the direction of digitization.
5. Identification and labeling of all "area or region,"™ "linear,"
and "point" features present on the resource map.
A flow diagram of the Map Input Subsystem developed for this project was
given in Figure 26 of the quarterly progress report corresponding to the

period November 1, 1980 - January 31, 1981 (LARS Contract Report 020181).

This Map Input Subsystem has been modified by improving and adding new
capabilities. Figure 3 shows the flow diagram of the improved Map Input
Subsystem. Note that currently, the Map Input Subsystem provides a
capability for creating a "centroid" file which is used to facilitate the
rasterization or "painting" process. Another new capability added to the

Map Input Subsystem permits the user to perform the closure of the digitized

* A "data item" is defined as the type or category of data that will be
input into the GIS.




X, Y CENTROID
FILE

(filetype CEN)

X, Y ARC

TRANSFER
DIGITIZATION FILE TO IBM
(DIGIT) {filetype DAT) {@ LITER)
X, Y LAT, LON I
CHECKPOINT l
FILE
(filetype CKP) :
GRS WED GMD W) WED GNP hND GHN GHNG GAUP GUND GUD CIN GNR GEP WD @YD WNS GEy GIN GED R GND GRS GED TED EED R ED GEND AR SEED GED WD =

X, Y CENTROID
FILE

AUTOMATIC

CLOSURE ,J (fitetype CEN)

PDP 11/34

{ARCLOSE) & >

X, Y ARC FILE

(tiletype DIGIT)

T

| DISPLAY AND

RECEIVE
FAOM
POP

LLONGITUDE -
TRANSFORMATION |

A

(EDITMAP)

X, Y LAT, LON
CHECKPOINT
FILE

]

(filetype CHECK)

—— s s by e - e - -]

LAT, LON
ARC FILE

(tiletype LATLON)

LAT, LON
CENTROID FILE
(tiletype LONCEN)

. LARS
MIST TAPE

ADDRESS
"CONVERSION T, FILE RASTERIZATION \
ALBERS ADDRESS (filetype ADDR) (RASCEN) CHANNELS

IBM 4341

Figure 3. Configuration of the Map Input Subsystem (as of July 31, 1981)
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arcs in an automatic fashion; thus greatly decreasing the time required to

close the ares through a manual procedure (EDITMAP).

A detailed description of every process performed by the Map Input
Subsystem will be included in a subsequent section of this report entitled
INPUT SUBSYSTEM'S USERS DOCUMENTATION. Similarly, the detailed software
documentation of this Input Subsystem is provided in Part II of this report

(LARS Contract Report 080281).

In addition to the map input capabilities described above, the Bolivian
GIS Input Subsystem also includes a capability for inputting descriptive
(attribute) infdrmation related to the resource map data items. This
information is simply input (keyed-in) using a terminal key board. The
procedure for entering the attribute information and examples of attribute
data files will be given also in the section of this report entitled INPUT

SUBSYSTEM'S USERS DOCUMENTATION.

Data Base Subsystem. The definition of "information" from a system's

viewpoint can be given by the following simple conceptual equation:

Data + Processing = Information

The relationship between this concept of "information" and the basic

components of a digital GIS (shown in Figure 2) is as follows:

Data + Processing = Information

-Data Base Subsystems -Management Subsystems ~Output Products
-Modeling Subsystem
-Output Subsystem
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The Input Subsystem is used to create the data base of the system.

In the particular case of the Bolivian digital GIS, the Data Base
Subsystem is composed of two different but interrelated data bases, i.e.,

the Image Plane Data Base, and the Attribute Data Base.

The Image Plane Data Base is composed of a series of layers or channels

of digitized maps and/or multispectral scanner (MSS) data. These digitized
maps and/or digital MSS data sets are stored in the computer in the form of

geo-coded or spatially-referenced image planes. Figure 4 shows the concept

of an Image Plane Data Base. Note that the Socio-Economic Space element
listed in Table 12 of a previous Contract Report No. 020181, is not present
in the Oruro Department Image Plane Data Base shown in Figure 4. The reason
for excluding this element from the Image Plane Data Base is that the socio-
economic variables available for the Oruro Department, primarily from the
1976 Censo de Poblacion y Vivienda, are based on a minimum spatial mapping
unit corresponding to the Canton Political subdivisions within the Oruro
Department. Therefore, the socio-economic information for Oruro is stored
in the Attribute Data Base corresponding to the Political Boundaries element

of the Image Plane Data Base, thus saving considerable storage space.

The Attribute Data Base is composed of records that contain descriptive

information related to the Image Plane Data Base. These records are stored

in a linked list format. Figure 5 shows the hierarchical structure of the

Bolivian Attribute Data Base.




Aspect (Azimuth)
Slope

Elevation
_Geomorphology
Geology
Hydrology
Climatology
Soils

Land Cover/Land Use
Political Boundaries™
Landsat Mosaic (Band 7)
Landsat Mosaic (Band 6)
Landsat Mosaic (Band 5)

Landsat Mosaic (Band 4)

Image Plane Data Base

*the Political Boundaries element includes
the departmental, provincial, and canton
boundaries of Oruro, Bolivia. It also contains

the Socio-Economic variables.

Figure 4. Image Plane Data Base for the Oruro Department GIS.
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'
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l
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Soils Record I Resource Record 1
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r ‘1
3rd Degree L_(ifd_ Degree _;

1
rFie;o;rce Record-:
r.. ——a—dt—— =="
! 4th Degree J'

Hierarchical Structure of the Bolivian Attribute Data Base.
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Currently, there are seven hierarchical levels implemented in the

Bolivian Attribute Data Base:

1. Attribute Data Base Record

2. Level Record

3. Quadrant Record

4. Element Record

5. 1st Sub-Element Record

6. 2nd Sub-Element Record

T. 3rd Sub-Element Record
The types of data that are included in the reeords corresponding to the
seven different hierarchical levels of the Attribute Data Base are given

in Table 1.




1.

2.

3.

u.

~14~

Table 1. Examples of the Attribute Data Base Contents.

Type of Record

ATTRIBUTE DATA BASE

LEVEL

QUADRANT

ELEMENT

Type of Data

1. Current Date

2. System Title

3. Date of Latest System Update

4, Program Originator

5. Institution Where the System is Implemented

ete.

1. Reference Code, e.g.: 50,100,500, 1000
(which corresponds to the cell resolution)
Spanish Title
English Title
. Date of Latest Update
. Cell Area, e.g.: 0.25,1,25,100

(in units of hectars)

U Ewin

ete.

1. Reference Code, e.g.: 1,2,3,...10
(Where Code 10 refers to the Oruro
Quadrant)

. Spanish Title

. English Title

. Date of Latest Update

Quadrant Corner Coordinates

. Image Tape Number

. Image File Number

~N ot EWwWw N
L]

etec.

1. Reference Code or Element Number
2. JSpanish Title

3. English Title

. Date of Latest Update

Document of Data Origin

Number of Fill Characters Used
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5. 1st SUB-ELEMENT 1. Reference Code

2. Spanish Title
3. English Title

etec.

6. 2nd SUB-ELEMENT 1. Reference Code
2. Spanish Title
3. English Title

ete.

7. 3rd SUB-ELEMENT 1. Reference Code
2. Spanish Title
3. English Title

.
3

etc.

Tables 2 through 8 document the record data items and record formats of the
Attribute Data Base. Table 9 contains a number of terms and their
respective definitions. These terms are commonly used to describe an

attribute data base.




9.

10.
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Table 2. Attribute Data Base Record.

ADBR Reference Code...eceeececccccsccrsssssccossscncnsssnsssld
Standard Header Line l.ccocicececscccscncocassoscosoeese 13241
Standard Header Line 2...ccccececceccssscascscccocsnsnsss 3281
Map Projection Name..eeeveeseosssveonnossecscscsccocsnses32hl
Principal Meridian.ececescsessececesvoscessossssnsvassesssFld,l
Standard Parallel TececcesccccccosscessscsasenssesacesssssFh.1
Standard Parallel 2..cceececescccscecsasssessccssansassssFl.1
Pointer to First Level Recordeccscececcescssccsscsssseseseeld
Pointer to Next Attribute Data Base Record..ccccecececcceeesssIb

Pointer to Parent Attribute Data Base Recordecceecscesceessslb
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Table 3. Level Record.

Level Reference Cod€essesssesscassoccsccsssscssccsssrssccssseld
Spanish Level Name..ccvessssoseocscsscossssnsssssssscccsssa3l2Al
English Level Name..eeeeeosoossosssscssssscscssccccansonssee32Al
Date of Last Level Updat (MM, DD, YY)eeeeeoooseoassI2, 12, I2
Area Of PiXel...ecceencecscccrsosccesscsssccsasssnsnssceaeeeb0,2
Pointer to First Quadrant Reéord............................15
Pointer to Next Level Recordecicececceccccssscnacssssaansnsssssld

Pointer to Parent Level Record
(Attr‘ibute Data Base Record)'.l.‘...COQ.O...l..ll..."l.....Is




10.
11.
12.

13.
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Table 4. Quadrant Record.

Quadr‘ant Reference Code. 5 S 0 08 0000 08 PO PO OPOS S e N OO GEOOSNSEPSISDS IS
Spanish Quadrant Name...sesesececseccsccscsstessscsssesss32Al
English Quadrant Name. ® O O 080000 LSS OO OD L OE PN OINGSEOSCEOCSEOSIOIESIPSOIOIEOIEOSTSOS 32A1

Date of Last Quadrant Updat@eeeesecececccecsssanaessl2, I2, I2

Top Left Coordinate
(LAT, LON, XA, YA).-.-.-....--.00.00.--0-00002 (I3, 212), 215

Top Right Coordinate
(LAT’ LON, XA, YA).....................-.....2 (13, 212), 215

Bottom Left Coordinate
(LAT, LON, XA, YA)ieteueeeooseaossennsnasesss2 (I3, 2I2), 2I5

Bottom Right Coordinate
(LAT, LON, XA, YA)ooovooooc.ooo.oo000000000002 (13’ 212)’ 215

Tape Number (Image Stored ON)eeeesccescccscscscsocscssnsesslll
File Number (Image Stored iN)eseseccecsvesscsccccosscassesslll
Pointer to First Element Record...secceeccsesssessssosssceselb
Pointer to Next Quadrant Record.....ccceesoscccoescecsseseecld

Pointer to Parent Quadrant Record (Level Record).....ceceece.I5




10.

11.

12.

13.
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Table 5. Element Record.

Element Reference Code..eceeescssreseccssccsscancocassensesl’
Spanish Element Name...seseoeesecsceosescsscssoncscssense32A
English Element Name...eeseceeseerececeonososcsosncnnaeee32Al
Date of Last Element Update (MM, DD, YY¥)ueeeeeuo... 12, I2, I2

History Document Data (Number, Last revision
MM’ YYYY)QC...0..........'........l'..l..‘...l.....Iu, 12’ In

Direct-Access Attribute Pointer..ceceecesecsccccceceses 25614
Direct-Access Attribute Pointer File Descriptor...c......255I1
Pointer to First Degree Description Record.ee.cecescsscess.I5
Pointer to Next Element Record..ecececcececcescaconcanesessl’

Pointer to Parent Element record
(Quadr‘ant Recor‘d).l..0Q......l.ll....Ill‘....-......‘.......IS

Pointer to Second Degree Description Record......ceceseses.I5
Pointer to Third Degree Description Record.....eoeeeecsseeseI5

Extl‘a Pointeroono-o.ooou..‘.000..‘ol.-.aoooc.o-lt'oo.o.o...ls
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Table 6. Generalized First Degree Description Record.

First Degree Description Reference Cod€.ecceeessccccccecsceeoslll
Spanish First Degree Description Nam€.ecceeseeoeocescoseess32A
English First Degree Description Name.....cceeeooosveessss32Al
Pointer to Second Degree Description Record.ccccececccescecsessld
Pointer to next First Degree Description Record.cecececeecessI5

Pointer to Parent First Degree Description Record
(Element Recor‘d)..0.....0..‘.i.......'..I.I....."D'...O‘.'..Is
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Table 7. Generalized Second Degree Description Record.

Second Degree Description Reference Cod€:.ceeeecseeccsscssssslll
Spanish Second Degree Description Name€...eoeeeesecoessesss32A1
English Second Degree Description Nam€.....eeceecesesocesess32A1
Pointer to Third Degree Description Record.cceccececccceseeessI5
Pointer to Next Second Degree Description Record....eseses..I5

Pointer to Parent Second Degree Description Record
(First Degree Description ReCOrd)...eesesecscscsscsccssacsssls
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Table 8. Generalized Third Degree Description Record.

Third Degree Description Reference Code...evececeeccsccssess Il
Spanish Third Degree Description Name....ceeceeeeseesseesse32A1
English Third Degree Description Name....cecececesesoseses3281

Pointer to Fourth Degree Description Record
(Used for Possible EXPansion).c.ceceeeeeceeescecssccssnssseelb

Pointer to Next Third Degree Description Record....eceese...I5

Pointer to Parent Third Degree Description Record
(Second Degree Description ReCOrd)eceeeeceesoscessscscosesssI5
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Table 9. Definition of Terms Commonly Used in the Description of an
Attribute Data Base.

Attribute ¢ A field containing information about an entity.

Data Aggregate : A named collection of data items within a record.

Data Item ¢ Smallest unit of named data.

Data Element ¢ Synonymous with data item.

Data Set ¢ Named collection of logically related data items.
Entity : Something about which data is stored.

File ¢ A set of similarly constructed records.

Record ¢ Named collection of data items or aggregates.

Set :+ Named collection of records.
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Management Subsystem. The Management Subsystem of a digital GIS performs

all the data handling operations; which include, among others, generation,
interrogation and updating of data files (Salton, 1968). According to
Thierauf (1975), the purpose of a data management subsystem is "to store,
organize, and retrieve the required data to produce meaningful information."
In the particular case of the Bolivian GIS, one of the primary functions of
its data management subsystem is to carry out data handling operations

between the Image Plane Data Base and the Attribute Data Base.

Modeling or Analysis Subsystem. This part of a digital GIS deals with

the operations of extracting the data from storage (data base subsystem) and

performing the analytical operations needed to meet the requirements of the
problem at hand. For example, measurement of areas or calculation of
distances, comparison of multiple aata sets (between different data base
elements), Boolean algebra operations, such as unions and intersections, up
to extremely complex and sophisticated mathematical models that can be used

for simulation and forecasting purposes.

Qutput Subsystem. Phillips (1978) stated that "the purpose of the output

subsystem is actually twofold: it must produce both the products required
by the system user and some intermediate products required by the data
analyst. Typical outputs required by the system user include maps, tables,
photographs, and digital magnetic tapes. The data analyst often needs the
same products, but usually in a much less permanent form." Phillips also
emphasizes that "careful attention should be given to the specification of

the output products, for the system's effectiveness will be judged primarily

on the ability of these products to provide the desired information in a

useful format."
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INPUT SUBSYSTEM'S USER DOCUMENTATION

The input subsystem of the Bolivian GIS consists of 1) a Map Input

capability and 2) an Attribute Input capability.

This part of the report includes a detailed description of the procedure

required to input both map and attribute (descriptive) data.

The schematic flow diagram of the Map Input Subsystem developed at

Purdue/LARS for the Bolivian GIS was illustrated in Figure U4 of this report.
Basically, the Map Input subsystem includes the following processes:

1) Digitization
2) Editing
3) Coordinate Transformation

4) Rasterization

1) Map digitization is the process by which maps are transformed into
computerized form, i.e. closed boundary lines (lines enclosing thematic
units), linear features (rivers, roads, etc) and point data (intersection of
geographic coordinates, mine locations, ete) are converted into a series of

numerical values suitable for computer processing.

2) In order to detepmine the quality of the digitized maps, the digitized
arcs, linear and point features are displayed for visual inspection. During
this processing step, the digitized arc files can be edited, i.e., arecs are
closed, added, or deleted. This process can be accomplished either through

an automatic érc closure routine or by means of manual editing.




Y

3) The relative numerical values resulting from the digitization process
are first converted to a geographic coordinate system (latitude and
longitude), and subsequently these coordinates are transformed to a
preselected map projection. The Albers Equal Area Conical Projection was

selected for the Bolivian GIS.

4) The last step in the Map Input subsystem consists of the rasterization
process. During this process the map units are filled-in with pixels
(cells) according to a predefined grid, and they are labeled with an
identifier number (fill character). Figure 6 illustrates the different
steps involved in the conversion of a polygonal file to a rasterized,

gridded or cellular file.
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\ Poligonal Map File
[in longitude & latitude]
1
\. N ¥ —» direction of digitization
-
1

CONVERSION TO
ALBERS MAP PROJECTION

\V4

Address Map File
[in Albers addresses)]

Vi

RASTERIZATION PROCESS

- |
| Rasterized Map File
(filled-in gridded map)

15

Figure 6. Steps Involved in the Conversion of a Polygonal Map File
to a Rasterized (Cellular or Gridded) Map File
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MAP INPUT PROCEDURE

Map Preparation

The first step in the process of map digitization involves the map
preparation activity; that is, the maps to be digitized should be carefully
examined in order to insure that all boundaries (polygons) are closed, and
that all thematic units (areas enclosed by boundaries) are properly named or
numbered. Once the maps are thoroughly verified and any doubtful situation
properly resolved, the existing thematic units should be numbered according
to the previously selected "fill characters" (ranging in value from 0 to

255), which correspond to the "thematic code" assigned to each of the units.

The next step involves the segmentation of the polygon boundaries into
discrete arcs, each one having "beginning" and "ending" nodes, and "left-
area" and "right-area" designations. These 1eft and right area designations
should correspond to the numerical values assigned to the thematic units.

These concepts are illustrated in Figure 7.

In selecting left and right areas, or in other words, the direction of
digitization (clockwise/counterclockwise), care should be taken in
estimating the size and assesing the significance of the units; small and
important units should always be digitized clockwise, so that the left area
is assigned to the outside of the unit and the right area assigned to the

inside as illustrated in Figure 7.
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1 area number r area right
[2] arc number L area left
-»>©® npodes

@ island

Figure 7. Basic Elements of a Resource Polygonal Map
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If working with more than one map sheet, it is necessary to verify that
all units present in two adjacent maps properly match, e.g., when
mosaicking, boundary lines should form a continuum, with the same value

assignations in both maps (same left and right areas in both).

It is recommended that before starting the digitizing process, a careful
verification should be carried out to see if all the above steps have been
completed and that the maps are clearly marked using a distinct color pencil

with both, left and right area assignation, and direction of digitization.

Map Digitization

The procedure to digitize a map includes the following steps:

1. Login on a PDP terminal.
2. Start execution of digitization (RUN DIGIT).

3. Transfer digitized file (check, arc, and centroid files) from the PDP
to the IBM main frame (@LITER).

4, Logoff from the PDP.

An example of a complete interactive map digitization process is given in
the following pages. Note that the user's input is shown by the commands
highlighted within boxes. The interactive capability of the digitizing

system is based on a "command menu" approach as illustrated in the example

below.
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+HELLD]
ACCOUNT OR ID¢ [EOLGIS)
FASSWORD !

ENTER NAME$
REX~11M BL2é  MULTI-USER SYSTEM

GOOn NIGHTs WHAT ARE YOU DOING UF AT THIS HOUR?
04-NOV-81 00305 LOGGED ON TERMINAL TTOS

00205338

LOGIN  USER BOLGIS 277910 TTO!
WELCOME TO RSX-11M
SRUN RIGIT
04-NOV-81 LARS TAEBLE DIGITIZING SYSTEM

VERSION 2.0
ENTER FILENAME TO BE USED FOR DIGITIZED DATA (Aé): ROLIV]

SET THE DIGITIZER TO FOINT MODE--HIT RETURN WHEN SET
INDICATE THE TOF LEFT CORNER WITH THE CURSOR
INDICATE THE TOF RIGHT CORNER WITH THE CURSOR

ENTER A COMMAND FROM THE FOLLOWING LIST

ARC -~ T START A NEW ARC

LIN —-— TO START A LINEAR FEATURE

RENUM ~- TO ENTER NEW ARC NUMEER

FOINT —=- TO ENTER FOINT MODE

TRACK ——- TD ENTER TRACK MODE

TYFE - TO DISFLAY THE FOINTS ON THE SCREEN
NOTYFE ~- TO STOF THE DISFLAY ON THE SCREEN
SIZE - TO CHANGE SMALLEST VECTOR ALLOWED
CRFT - TO CREATE CHECK FPOINT FILE

CENT ~— TO CREATE CENTROID FILE

ENIt —- TO FINISH DIGITIZING SESSION
CTRL/Z -~ TO CONTINUE DIGITIZING

HEKFT)

MaP SCALE = [3250000]
ENTER LONG AND LAT CHECK POINTS IN DEG MIN SEC

TYPE CTRL Z TO EXIT '

ENTER LONGITUDES (D M S)

ENTER LATITUDE: (D M §) @245 10}

MARK LONGsLAT CHECK FOINT WITH CURSOR
X = 342 = 571

TYFE CTRL Z TO EXIT
ENTER LONGITUDE! (It M 8)
ENTER LATITUDE: (D M §)
MARK LONGyLAT CHECK FOINT WITH CURSOR
X = 413 Y = 1206 '

TYPE CTRL 2 TO EXIT
ENTER LONGITUDE: (I M 8) [[Z]

KEEF THIS CHECK FOINT FILE? [Y]

001061011
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ENTER A COMMAND FROM THE FOLLOWING LIST

ARC == TO START A NEW ARC
LIN -—= TO START A LINEAR FEATURE
RENUM ~-- TO ENTER NEW ARC NUMBER
FOINT -~ TO ENTER FPOINT MODE
TRACK ~-- TO ENTER TRACK MODE
TYFE ~= TO NISFLAY THE FOINTS ON THE SCREEN
NOTYFE -~ TO STOF THE DISFLAY ON THE SCREEN
SIZE == TO CHANGE SMALLEST VECTOR ALLOWED
CKFT == TO CREATE CHECK FOINT FILE
CENT == TQ CREATE CENTROID FILE
ENI == TO FINISH DIGITIZING SESSION
CTRL/Z —— TO CONTINUE DIGITIZING
7BRC]
ARC 1

ENTER AREA ON LEFT! (CTRL Z TO EXIT) [
ENTER AREA ON RIGHT: (CTRL Z TO EXIT) [

SET THE DIGITIZER TO TRACK MODE--HIT RETURN WHEN SET
ARC 1 MAY NOW RE DIGITIZED

MARK ON RIGHT HAND SIDE OF TARLE OR

FRESS THE RLANCO BUTTON

WHEN YOU WANT TO GET TERMINAL’S ATTENTIONy
FOR ENTERING A COMMAND.

2075 1112
2097 1139
2102 1142
2139 1135

Xxk FATAL READ ERROR FROM DIGITIZER XXX
LARGEST VECTOR IN LAST ARC = 0.49 INCHES
KEEF LAST ARCT[R]

ARC 1 HAS EBREEN DELETED
ARC 1

ENTER AREA ON LEFT! <CTRL Z TO EXIT) (@]
ENTER AREA ON RIGHT! (CTRL Z TO EXIT) [dJ

ARC 1 MAY NOW BE DRIGITIZED

MARK ON RIGHT HAND SIDE OF TABLE OR

FRESS THE BLANCO RUTTON :

WHEN YOU WANT TD GET TERMINAL‘S ATTENTION»
FOR ENTERING A COMMAND,

2088 1079

2092 1079

2104 1077

2109 107G

2118 1071

2117 1069

2119 1066

2121 1060

2122 1056

2121 1052

2117 1046

2114 1043

2110 1042
LARGEST VECTOR IN LAST ARC = 0.14 INCHES
KEEF LAST arRC?([Y]
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ARC 2

ENTER AREA ON LEFT! (CTRL Z TO EXIT)
ENTER AREA ON RIGHT: (CTRL Z TO EXIT) [)

ARC 2 MAY NOW BE DIGITIZED

MARK ON RIGHT HANDY SIDE OF TARLE OR

FRESS THE RBLANCO RUTTON

WHEN YOU WANT TO GET TERMINAL’S ATTENTIONs
FOR ENTERING A COMMAND,

2109 1040

2194 1040

2112 1035

2117 1031

2125 1028

2133 1027

3922 2892

2145 1032

2147 1034

2371 1034
LARGEST VECTOR IN LAST ARC = 36.%4 INCHES
KEEF LAST ARC? [Y]
ARC 3

ENTER AREA ON LEFT! (CTRL Z TO EXIT) CZ)

ENTER A COMMAND FROM THE FOLLOWING LIST

ARC == TO START A NEW ARC

LIN == TO START A LINEAR FEATURE

RENUM ~-— TO ENTER NEW ARC NUMEER

FOINT -~ TO ENTER FOINT MODE

TRACK  -- TO ENTER TRACK MODE

TYPE == T DISFLAY THE FOINTS ON THE SCREEN
NOTYFE -~ TO STOF THE DISPLAY ON THE SCREEN
SIZE == TQ CHANGE SMALLEST VECTOR ALLOWED
CKFT - TO CREATE CHECK FOINT FILE

CENT == T0 CREATE CENTROIN FILE

END == TO FINISH DIGITIZING SESSION
CTRL/Z -- TO CONTINUE OIGITIZING

*CENT]

SET THE DIGITIZER TO POINT MODE-~HIT RETURN WHEN SET

ENTER CENTROID DATA

TYFE CTRL Z TO EXIT
ENTER COIE FOR CENTROID( 1
MARK CENTROID WITH CURSOR

TYFE CTRL Z TO EXIT
ENTER CODE FOR CENTROIDC 2)
MARK CENTROID WITH CURSOR

TYFE CTRL Z TO EXIT
ENTER CODE FOR CENTROIDC 3 B2

ENTER A COMMAND FROM THE FOLLOWING LIST

ARC -= TO START A NEW ARC
LIN == T START A LINEAR FEATURE
RENUM —- TO ENTER NEW ARC NUMBER
FOINT - TO ENTER POINT MODE
TRACK ~— TO ENTER TRACK MODE
TYFE -~ TO DISFLAY THE POINTS ON THE SCREEN
NOTYFE ~- TO STOF THE DISFLAY ON THE SCREEN
SIZE - TO CHANGE SMALLEST VECTDOR ALLOWED
CKFT == TO CREATE CHECK FOINT FILE
CENT == TO CREATE CENTROID FILE
ENT == TQ FINISH DIGITIZING SESSION
CTRL/Z ~= TO CONTINUE DIGITIZING
TENI
CHARGE 001842659 2515 0.2111/ 4/81 FOR USER LUIS
SESSION TIME: 0.21 HOURS

nIGIT -- STOF
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'R1BOL IV . X

DIRECTORY DR1:L277,11
4-NOV~-81 00:20

BOLIV.CKF#1 1. 04-NOV-81 00:11
BOLIV.DAT#1 1. 04-NOV-81 003214
BOLIV.CEN31 1. 04-NOV-81 00817

TOTAL OF 3./30. BLOCKS IN 3, FILES

X
=% IBM ID ES1t

=¥ DO YOU WISH A HEADRER READ CARD? [Y/N1{Y]

*% FILE NAME [S1:[DER1{ROLIV.CKF31]

=k IS THIS A BINARY FILE? CY/NIdN]

*FIF LITER.TMF/NV=LITER.TMFyDE1IROLIV,CKFS1

FIP —— INPUT FILES HAVE CONFLICTING ATTRIBUTES
DRI1IL27751IROLIV,.CKF3 1

=*Tel Q=LITER.TMF

TEL -- 05-NOV-81 08:24t11 TOOLITER.TMF

TEL -- JOB SUCCESSFULLY QUEUED -~ TELFRO IS X ACTIVE
*TEL +QON

=PIF LLITER.TMF3%/DE

¥ FILE NAME [S3: [DE1IROLIV,DAT 1]

X IS THIS A BINARY FILE? CY/NI1H]

*FIF LITER.TMF/NV=LITER, TMFyOR1$ROLIV,.DATS1

FIF -- INPUT FILES HAVE CONFLICTING ATTRIBUTES
DRIIC277,1IROLIV.IATS 1

*Tel Q=LITER.TMF

TEL -- 05-NOV~81 08:25:05 TOOLITER.TMF .
TEL -- JOB SUCCESSFULLY QUEUED -- TELFRO IS X ACTIVE
*TEL +QON

*FIFP LITER.TMF3X/DE

+¥ FILE NAME £S1: MBIJEOLIV.CEN3T)

¥ I8 THIS A EINARY FILE? CY/NI:N

*PIF LITER.TMF/NV=LITER.TMFyDE13ROLIV.CENs1
FIF —— INFUT FILES HAVE CONFLICTING ATTRIBUTES
DR1IC277+1JBOLIV.CEN3 1

=Tel Q=LITER.TMP

TEL —= 05-NOV-81 08:125:55 TOOLITER.TMF

TEL -- JOB SUCCESSFULLY QUEUED —— TELFRO IS % ACTIVE
*TEL .QON ‘
PEIF LITER. TMF$X%/DE

X FILE NAME [81:(J

*FIF LITER. TMF3$%/DE

FIF —- NO SUCH FILE(S)

SYOIL277y1ILITER. TMF X

=kOLITER [S1: [@)

e EOF

[EYE]
HAVE A NICE DAY

00125854
LOGOUT USER [277+11 TTO:
04-NOV-81 00125 TTO: LOGGED OFF
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Once the digitized files have been transferred from the PDP to the IBM,
the following procedural steps have to be accomplished:

1. Login on the IBM

2. Initialize CMS

3. Read the files sent from the PDP

4. Rename the file types¥

PDP file type change to IBM file type
CKP —_— CHECK
DAT — DIGIT
CEN e CEN

5. Run the MAPPRO function, which is used to accomplish the following
processes:
a) automatic arc closure.
b) coordinate conversion from relative x,y values to geographic
coordinates.
¢) Projection transformation (ALBERS prbjection).
6. Run the RASCEN function, which is used for the rasterization of
the address ALBERS files.
An example of an interactive procedure to complete the map digitizing
process is given in the following pages. The input commands are shown by

the lower cases letters.

% A1l three files must have the same file name.
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UM/370 ONLINE

.1l marpPina database
ENTER NAME:..luis
LOGMSG ~ 08:52:29 EST THURSDAY 11/05/81

% % %k % dk ok ok

#*

YOUR LARS OPERATOR THIS MORNING IS PHIL HOFFER.

NEXT SCHEDULED SHUTDOWN WILL BE FRI. 11/06/81 FROM 7.00 TO 9:00
SAS 79.5 IS NOW THE DEFAULT VERSION OF SAS ON THE LARS SYSTEM,

THE NEW BATCH SYSTEM IS NOW IN FULL PRODUCTION, AND ALL SUPPORT

OF THE OLD BATCH SYSTEM HAS BEEN REMOVED FROM THE LARS SYSTEM.

ANY JOBS SUBMITTED TO THE OLD BATCH SYSTEM WILL BE RETURNED TO THE
USERS VIRTUAL READER. COPIES OF THE BATCH 2.0 USERS MANUAL ARE
AVAILABLE FROM OPERATIONS.

FILES: 003 RDR, NO PRT, NO PUN
LOGON AT 09:34:22 EST THURSDAY 11/05/81

i cms
CHS  VM/BSE 2 613 06/12/81 07:15
Y (1SE) R/D

You have no wail.
Rt 1=0.12/0.26 09:35:59

. Tead ¥ #
JREAD BOLIV CKP A.
Ry T7=0.04/0.08 09:37.01

.read # ¢

JREAD BOLIVIDA 1 A,
(NULL FILE).

Ry T7=0.02/0.04 09:37:10

.read #
+READ BOLIV DAT A.
Rt T7=0.04/0.06 09:37:21

JTead ¥ ¢
READER EMPTY OR NOT READY.
R(00008); T7=0.02/0.03 08:37:29

.1 read
FILE NOT FOUND
R(00028): T=0.02/0.03 09:38:10

q read
NO RDR FILES
R: T=0.01/0.02 09:39:10

.renane boliv cke a boliv check a
R: T7=0.02/0.03 09:39:40

.renaze boliv dat a holiv disit a
Ry 7=0.02/0.03 09:40.01
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.1 boliv # &
BOLIV ~ CEN Al
BOLIV

CHECK
BOLIV  DIGIT Al
Ri T=0.06/0.08 10:01:55

+HaPPTO
§*ii!§iiiilii*}ii*ii!iill!ii{iiillliilliiiilil!l!liii!ll!lillllii!l
Iii!iii*iil*i*!iliillI!ill*i*ii!*lfili*!!}iiilliii!illliii*l!llll!!

e 13
## NAPPRO (MAP PROCESSING ROUTINES) HE
HE 18
#++ THIS IS A MULTI-STEP PROCESS.. PLEASE ENTER DATA REGUESTED #3a
#4 3
¥3%  PLEASE ENTER: INPUT FILENAME, FILETYPE, AND FUNCTION STEP #32
13 13
#+  WHERE. e
3 FILENAME. INPUT FILENAME OF DIGITIZED ARCS... Hi
+HE FILETYPE. INPUT FILETYPE OF DIGITIZED ARCS... 13
#HE FUNC.STEP: THE WORD 'SKIP’ DATA ALREADY CLOSED... }::
i 3

#%  NOTICE: i
HE YOU NEED TO HAVE. 13
13 1) CHECKPNT (FILETYPE CHECK) #as
13 2) CENTROID FILE (FILETYRE CEN) s+
3 T

iiiii!!!iillii!liiiiiilliii{l!lii}*lii*iii#ilii{iiiiiil!!iilii{li!i
liiilii**!**liiiiilil!iiii*{*illii!ii**il*iii*li!i}l!{l{li}iiliilil

Lboliv disit

HHHHHI A R R 2 1 E R 11033
HIHFHH IR M R R R 1 3 1343

11# #
¥4+ PLEASE WAIT. COPY IN PROGRESS #a#
£ 2 E 42

M R R R R R R R R 1 1138
R F R R R S R 1 R S R4 1235

iii!{iiiii*i!iii*iii*li**!i***}i*i!}i!*ii*i*!}l*iii!*!iii*l*li*!iii
!i**!!i&iiiliiiiiiiiiiii*!*&i**ilii*!iii{**iiililiiili!!iii!il!iiii

H Hi
# CLOSURE ROUTINE STARTED i
#H Hi

iiiiiiiii*}l}ii*iiiiiiililii!}iiiiiii*iiiliiii*ii&!li!ll!liiiiiiiii
**i*ili**ii!liiiii!iil*li!iili*iiiiiiii*i!*il}i**!!*!!*i*i**!*if!**

HEHH I R R IR 3 R SR R R 2 8 530 5 5 05
T R R R M M S RS E 3 335333
Hi

##
¥+ PLEASE ENTER A CLOSURE DISTANCE IN INCHES. #3#
#

#H Hi
##% (.25 IS SUGGESTED... HIT RETURN TO END )}  #33
He HE

T I I H S 1 1 R 1 5 333 33 353
*li&i*!iii*iiii*i*i*!*!iiiiill*i*i!l*!*ii*ii****iiil
LR}

RN I R R R R R R RS R R R R SR R R R3S

I IR R R R A R A S R E HE  H H H 1 183

Hi Hi
#3% A CLOSURE REPORT IS BEING PRINTED ##+
HE #H

IR PR R 1 BN R R R 1 11333
IR R R R R R R R R R R R R 3 3 10




=38

FHH IR R R R M R R R H R 5 ER 12410
HHHHEHR I I R

s e
#+ HOULD YOU LIKE TO EXIT PROMAP INORDER TQ #32
#t RUN TO EDITNAP ROUTINE?? (YES.NO) :::
He

FHHHHHHHR I H I H
HEHHH I FHHH I A R R R 11 1 38

ono

FREHHH R R R R R R R R R 1 1R R R R 13 HE R R 2R R R R 208
HHHH R I I I I R R M R

b i)
i
4
i
21
HE
2

X-Y TO0 LONGITUDE-LATITUDE
TRANSFORMATION
PROCESS

HEER R AR R R R R R R R HE R R R E R H 1 2 13 231
FHF R R A R I H R I I H I I

IR AR IR R R R R H 111 13318
FEEHE R R R R R R R 1 $ 31 43

#H H
##+  PLEAGE ENTER MAXINUM PIXEL ERROR ALLONED #32
H 111

FEERARE R IR R HE R R H I EH R HEE 33
FHEHHH I AR R R R R R R HHE R EE 1S

ll

FEEEFE R F IR R IR R R R R R R 1 E 1S
FFH IR IR H R E R 41431111 1133111233

i 33
##t  ALBERS PROJECTION SELECTION.......ees i
i Hi

SRR R R R R R R R 1 HE 111114
IR R R R R R IR E R TR IR TR IS

{ 1) BOLIVIA

’=> PICK THE NUMBER OF THE AREA YOU WISH TO PROJECT

1
P T
HEHH R H PR
3 H
#+ HITH A MAPPING SCALE OF  250000.000 Hi
#1+  THE PROPOSED GRIDDING FACTOR IS 500.0 ¥
0 H
##4 PLEASE ENTER A NEW GRIDDING FACTOR, OR  ##2
#t HIT THE RETURN KEY TO KEEP THE SAME.... #4
HE H
HEHH R H T I H
HH I I I

?

STANDARD DEVIATION OF ALBERS ADDRESSING ERROR .  0.076762
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HE I RS I S I I 4
HEBHHE I H P I
HE i
O START PROJECTIONS
H H
HEHHH I I I
HEHHHH T I

HHHHH R P I M
HEHH R TSI N
Hi Hi
#4#  CONVERTING LONGITUDE - LATITUDE OF ARC INFO. TO ALBERS i
H i
N I 3 1
HEHHH I R R

M R R R R R A R R R B H S R E 233
HHIHH I I I R 58

byt E2 24
i+ ALBERS PROJECTION SELECTION.......... Hi
22 22

HHFHH I R R R H R R 3 33803
THHHHH P I

{ 1) BOLIVIA
,= PICK THE NUNBER OF THE AREA YOU WISH TO PROJECT
A

{!*iiiiiililiiiliillii!ll!!i!l*liiliiiii!!#l!l*l}i
*il*liii*l!i%iliili*iilliili*iiii!*iiii*i*!}iili!}
148 £ 2 2]
33 HITH A MAPPING SCALE OF  250000.000 1
#++  THE PROPOSED GRIDDING FACTOR IS 500.0  #3%
4 E 22
s#4  PLEASE ENTER A NEW GRIDDING FACTOR, OR  #3%
##¢ HIT THE RETURN KEY TO KEEP THE SAME.... #3#
#13 [ 2 2]

HHHH I R R E R R E 34
R R R R R E R 1 H 3 3 5338

iii*!}iiiii**iili*iiiiiiiiiliii***iii*iii{il*ii*i***i*ii*i*ii*ii
i*!*ii**l**li**i*!ii!l****i*iii***iiii*i*i}ii!}iiiiliiililiii*il

HE HE
#3%  CONVERTING LONGITUDE - LATITUDE OF CENTROID T ALBERS **:
HE #

!{ili*ilii*i*ii*!*ii*i*il!*!iii*iiilii*iii*iiiiii*iiiiiii!liQQGQ
i*!f*i!*i!*lli*i!i{*iii*!li!*!§§*iiiiiiii*!iiiiiiiii*i*i*il*i*li

**iliil*iil*li*ii*ii*iii!iii*ll*iiiii!ii*&!*ii&iili
!ii!ii*i**!li*i***i!ii*l*!!ilii**!*iiliiiii{***iiil

0 21
#3%  ALBERS PROJECTION SELECTION.......... i
#H i

*!*!!!*i*!l**ii*l{*i{ii!i!!iii*lii*ii***il*ililiil’
B I R F R 3 10 F R R 23 3 3 1 3 3 553

{ 1) BOLIVIA
,>> PICK THE NUKBER OF THE AREA YOU ISH TO PROJECT
.
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FHEMHH I R R R R R 188
HHEFHE IR AR R F I R S R R R 1 H 133

WITH A MAPPING SCALE OF  250000.000
THE PROPOSED GRIDDING FACTOR IS 500.0  #a

£ 22
£ 42
¥
E 244
3
3
i

PLEASE ENTER A NEW GRIDDING FACTOR. OR

##3
4

+HH
i

HIT THE RETURN KEY TO KEEP THE SAME.... ¢

4

FEH IR R I R R R R R R H R R 143
HEFH IR F R R R R R R R R H R R R H R R R S

?

FEEF R F IR AR R R H A H I R R R 1Y
FHHEFHE MR R EH R R E R H R R E R E 114

RUN

L £

# SUCCESSFUL
H

FEEEEHRETE TR E R R H R R AR AR R 1 1 1122
FERE A H IR R R R E R I R E A R R R R 1A RS

FILENAME FILETYPE
ADDR

BOLIV

BOLIV  CEN
BOLIV ~ CENY
BOLIV  CHECK
BOLIV  DIGIT
BOLIV '+ LONCEN
BOLI 0

v  LONLAY Al
Rr 1=23.01/27.02 10:10:

F
Al
Al
Al
Al
fl
Al

g'ﬂ'ﬂ'ﬂ'ﬂ"’\'ﬂ‘ﬂ

FORMAT  RECS BLKS
80 501 40 11/05/81 10.08.57

i

Hi
221

3

50
3
IH]

DATE TIME

11705781 10.01.41
11/05/81 10.10.01
11/05/81 10.01.04
11/05/81 10.01.27
11/05/81 10.07.23
11705/81 10.07.23

LABEL

MAPING
HAPING
HAPING
MAPING
HAPING
MAPING
HAPING
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rascen

LARSLIB 29C HAS BEEN ATTACHED AS 25C.
DMSACC724] ‘28C° REPLACES * N (28C) *
DMSACC723] N (28C) R/O

29C HAS BEEN ACCESSED AS N DISK.

J0
DMS
DMK
TEM
196

H

A T HI R AR RS R R A RS R RS R LS 1 E NS
I I H I M I R H H R M AR M

HE i
e RASTERIZATION ROUTINE b
H 11
He (FOR CENTROID METHOD) e
Hi 43

#%  THE CENTROID RASTER METHOD MUST PLACE THE RASTER e
##%  IMAGE TEMPORARILY OUT TO A TEMP DISK... THIS TAKES HE
##%  UP SPACE. TO INSURE THAT AN IMAGE OF OVER 1000 LINES ##
##+ (AN BE SUCCESSFULLY RASTERIZED. IT IS NECESSARY TO He
#+  DEFINE A LARGE TEMP DISK..... H

1
::: DO YOU BELIEVE THE IMAGE WILL BE OVER 1000 LINES??? :::

HHH R R IR R R H E S R R F R R R R
R IR IR E I R R A R HE S 1 E 3 R 1 A R H R SR 2 100 28

YES OR NO ?

AREOGSE DISK ‘196‘ NOT ACCESSED.

VDDO4OE DEV 196 DOES NOT EXIST

P 271 HAS BEEN ATTACHED AS 196. (003.00 MEGABYTES)
HAS BEEN ACCESSED AS B DISK.

FHEHIHHI R R R R AR R R 1 R 2 R R 2 2 H0 38

IR R R R H R R R 1 R HE H R H 2 R H 3 HE R RR 20

HE
He
#4#
Hi
E12 ]
13
i
+H
i
$H#
H

He

THE RASTER PROGRAM ALSO REGUIRES A GREAT DEAL OF e
CORE IN ORDER TO FUNCTION.. IF THIS ID IS NOT ¥
SET UP AS A 2 MEGA-BYTE MACHINE PLEASE TYPE THE i
THE WORD ‘STOP’ AT THE NEXT DATA REBUEST...... :::
PLEASE ENTER THE FN.FT.AND FM OF THE INPUT FILE TO 33
BE RASTERIZED.... :::

iiliii!*ii*lill**iiiii!{!{!iii**iiii}iil**iliil*i**ill{iiii
HIH I I R A R F R R R R S S F R H L HH 4338

S0P
Ry 7=0.20/0.69 10:12:39

.LP

.define stor Za
STORAGE = 02048K

Ut c‘
CHs

s
UM/BSE 2 613 06/12/81 07:15

DMSACC7231 ¥ (19E) R/O
DNSINS100M CMSZER SYSTEM NAME ‘CMSZER' NOT AVAILABLE.
DXSINS100M CMSSEG SYSTEM NAME ‘CKSSEG’ NOT AVAILABLE.

You have no mail.

R

1=0.14/0.33 10:13:28




Jasce

LARSLIB 28C HAS BEE?HATTACHED S 29C.

DMSACC
29C HA

7231 N (28C)
S5 BEEN ACCESSED AS N DISK.
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}!l!i!*iiill*i*iililii*li*ll*!llililiiillillllliii*lllfliliil{
FHH I I M M S 3 1 400

RASTERIZATION ROUTINE

##
HE
b42)
%
E2 14
i
4
Ei2]
113
£ 22
143
#i3
£22]

(FOR CENTROID METHOD)

THE CENTROID RASTER METHOD MUST PLACE THE RASTER
IMAGE TEMPORARILY OUT TO A TEMP DISK... THIS TAKES

e
1
34
42
H
¢
¥

UP SPACE. TO INSURE THAT AN IMAGE OF OVER 1000 LINES #s

CAN BE SUCCESSFULLY RASTERIZED. IT IS NECESSARY 10

DEFINE A LARGE TEMP DISK.....

i
¥
43

DO YOU BELIEVE THE IMAGE WILL BE OVER 1000 LINES??? #3s

£2 2

l!i*iiii*ii}ii*l*iiiii*l}liii!li*ii*i!*i’!iiiiiiii*iiiiiiiilli
i!i!iil{liiiiii*iii‘ifiiii*iiiil!i}!i*i*ii*iiiii*iilifiii*{ii{

YES OR NO ?

«010
DMSAREOBSE DISK ‘186’ NOT ACCESSED.
DASD 196 DETACHED

TEMP
186 HA

156 HAS BEEN ATTACHED AS 196. (003.00 MEGABYTES)

5 BEEN ACCESSED AS B DISK.

§§{iii*iiiiii§}iiiiii}lliii*lllliii}iii*iiii!ii*iiiil*iiil***i
iiii*i*i*ili*}l!iiiiiiiii*liiliii!ii{§i§§i!iliiiiiiiiiiiliifli

THE RASTER PROGRAM ALSO REGUIRES A GREAT DEAL OF
CORE IN ORDER TO FUNCTION.. IF THIS ID IS NOT
SET UP AS A 2 MEGA-BYTE MACHINE PLEASE TYPE THE
THE KORD ‘STOP‘ AT THE NEXT DATA REGUEST......

3
344
HE
HE
353
H
#HE P
#H: B
i

LEASE ENTER THE FN.FT,
E RASTERIZED....

AND FM OF THE INPUT FILE TO

Hi
i
2 2]
£ 2
¥
¥
3
L2214
£ 22

lil}iii!iiil!iii*i*iliiii!ii{*il*i*ii*l*iii***iiii*iiiiiiiii!i
i**l}i*i***{i*iiiiii*l!*i*!{i*iii**i*ii!iiii*i*iiiillii*iiii*l

.boliv addr a
DNSLIO7401 EXECUTION BEGINS...

T H I IR I 1 0 R R R 834

L42]
£ 221
¥
¥
13
L2 2]

RASTER FILL ROUTINE: (CENTROID METHOD)

PLEASE ENTER THE FOLLOWING INFORMATION
ABOUT THE OUTPUT DATA TAPE:

142
£ 22 )
L2 ]
b2 2]
H#
#13

iiii*iiii!iiiiii**!*iiilii**iii!!&*ii*ii**iiiiii
{!!i!i#*ii*!*iii**ii*{i*i!i**iiiiiiiii*i*ii*iiii




AR 1R HE R IR R R R R E RS
I H I I S

e HE
¥+ ENTER THE OUTPUT TAPE NUMBER #a#
H H

PRI H I E R R RR R A R E R R H 1142
HEFHII I A I
?

.9938
3R RERF AR AR R R R LRI EEREREF LT RS
FEFEERAR AR TR SR RFRE SRR R R R R RRTNE

Hi L]
#4% ENTER THE OUTPUT FILE NUMBER ##»
1 i

IR R R R E IR EE R IR AR RS
HH R IR R A 1 R AR R

L]
HEFREFERER R R IR IR R R R 1R 1S
SRR R ERE R HE RS R RS

H 4
#1# ENTER A LARSYS RUN NUMBER  #34
H 21

HHHHH I
JHHHETHHHEH I HEH Y
+81110501

FHEFFEIRFEER AR E R R IR IR EE
FEFEEEER SR REE IR R RIS RS R

i ¥
#3# RASTER LINEAR FEATURES??? FTH
# (1) YES i
4 (2) N0 Pres
Y T

FEERHE IR A T R R HE A 1Y

PR A I R H R
9

00
F I R I HE R 1
IR R R R 1 111 1R 11144

e i
##% RASTER LINEAR FEATURES??? i
1 (1) YES ¥
i (2) N ¥
H 158

IR IR I R R R 1S 123 1R 1242
I H I H PR
?
2
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L EE R R R AR L H R TR
FHHHH T R I 3

153

e
s+ (QUTPUT TAPE. 9999
s QUTPUT FILE.

|
s+ OQUTPUT RUN NUMBER. 81110501
s8¢ LINEAR FEATURES FLAG. 2 WHERE.

18 (1) CREATE LINEAR FEATURES
He (2) IGNORE LINEAR FEATURES
L2,

sa%  ENTER.: (1) INPUTS OK...

s ENTER:. (2) INPUTS WRONG...

L]

3
##+ IS THE FOLLONING INFORMATION RIGHT? :::

i
L4
HE
¥
i

FEEFEFEERF IR I HE A A 1R
HEFFFFH I R IR R H L
9

R

FEF I I H I
R R IR R I R 1 R4S

2

H
#* BEGINNING TO READ IN ARCS #+
+H H

FEEF R IR R R R AR
3R F IR F R HE R R RS

+#% NOW WORKING ON ARC NUMBER

+3# NOW WORKING ON ARC NUMBER

#3¢ NOW WORKING ON ARC NUMBER
##4 NOW HORKING ON ARC NUMBER
## NOW HORKING ON ARC NUMBER
#a# NON WORKING ON ARC NUMBER
#4# NOW WORKING ON ARC NUMBER
#i5 NOW MORKING ON ARC NUMBER
##% NOW WORKING ON ARC NUMBER
#4#¢ NOW WORKING ON ARC NUMBER
#43 NOW RORKING ON ARC NUMBER
+## NON WORKING ON ARC NUMBER
##% NON WORKING ON ARC NUMBER
#34 NOW WORKING ON ARC NUMBER
#48 NON KORKING ON ARC NUMBER
#+# NOW WORKING ON ARC NUMBER
##% NOW HORKING ON ARC NUMBER
#1# NOW NORKING ON ARC NUMBER
#+#+ NON WORKING ON ARC NUMBER
3+ NOW WORKING ON ARC NUMBER
##% NOR WORKING ON ARC NUMBER
#++ NON WORKING ON ARC NUMBER
#4# NOM WORKING ON ARC NUMBER
£ NOW HORKING ON ARC NUMBER
#5+ NOM RORKING ON ARC NUMBER
#+ KON RORKING ON ARC NUMBER
4+ NON WORKING ON ARC NUMBER
#x¢ NOW WORKING ON ARC NUMBER
### NON WORKING ON ARC NUMBER
#++# NOW HORKING ON ARC NUMBER
#+ NOW WORKING ON ARC NUMBER
##3 NON MORKING ON ARC NUMBER
#% NON WORKING ON ARC NUMBER
## NOW WORKING ON ARC NUMBER
#3 NOW WORKING ON ARC NUMBER

1 H3

Z

3

4 13

S &
6 %3
7 233
8 32
9 3
10 222
11 #as
172 *x%
13 1
14 333
15 232
16 3
17 #3232
{8 #xs
19 #3#
20 #3%
21 233
22 13
23 #3¢
24 1
25 11
26 33
27 %2
28 233
29 123
30 ##x
31
32 133
33 112
3% 233
35 2
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HHIBHHI M HH I
HHEHHHH I I I
e i
#+% BEGINNING TO SORT: 2059 ITEMS e
" Hi
HHEH I T
HHHIHHH Y
HEHHHHR A H N
HHHHHHHB BB YR

H : 1]
::: PROCESSING AREA MAPPING FEATURES i

i
HEHTHBH I I H M
HEHIHHIEH I H T H A I
#¥ 18 0F 188 LINES INITIALLY FILLED ##+
HE 36 0F 188 LINES INITIALLY FILLED #3#
#% 54 OF 188 LINES INITIALLY FILLED ##
¥+ 72 0F 168 LINES INITIALLY FILLED ##+
##& 90 OF 188 LINES INITIALLY FILLED #ss
#4108 OF 188 LINES INITIALLY FILLED s#
#4126 OF 188 LINES INITIALLY FILLED ##+
##3 44 0F 188 LINES INITIALLY FILLED ##s
##% 162 OF 188 LINES INITIALLY FILLED ##s

#+ 180 OF 188 LINES INITIALLY FILLED ##+
Hy 1

## 18 OF 188 LINES CENTROID FILLED #3
#% 36 OF 188 LINES CENTROID FILLED #s+
##% 54 OF 188 LINES CENTROID FILLED #3#
#+ 72 OF 188 LINES CENTROID FILLED #3s
#* 90 OF 188 LINES CENTROID FILLED ##2
#4108 OF 188 LINES CENTROID FILLED ##2
#t 126 OF 188 LINES CENTROID FILLED 3+
HE 144 OF 188 LINES CENTROID FILLED ###
#i 162 OF 168 LINES CENTROID FILLED #3#
#+ 180 OF 188 LINES CENTROID FILLED ##
FHFHH BRI
M I

ENDING STATISTICS.....

NUMBER OF LINES RASTERIZED . 1688
NUMBER OF SAMPLES RASTERIZED : 300
STARTING LINE OF IMAGE . 2092
STARTING SAMPLE OF IMAGE . 308
NUMEER OF RSESP§¥§$3NTERED zogg
NUMBER OF 4

AVERAGE NUMBER OF ARC P! 58

TOTAL NUMBER OF PIXELS NDN-ZERO FILLED 36171
OUTPUT TAPE NUMBER: 9999

QUTPUT TAPE FILE.

1
QUTPUT LARSYS RUN NUMBER. 8111050%

NUMBER OF CHANNELS ON OUTPUT TAPE.
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IR R R R R HE R R R R R R HE F R 2 A3 11
HI NI R HR F R R R R E R 1 3403

H i
### NO LINEAR FEATURES ENCOUNTERED IN ARCS i
i H

HHH M I N
HHE R HH I H I
10002 TAPE 5533 HAS BEEN REGUESTED ON UNIT 181  (TAPMOUNT)

TAPE 581 ATTACHED

TAPE READY...  EXECUTION CONTINUING  (TAPMOUNT)
ii* 100 OF 188 LINES WRITTEN TO TAPE #is
HHH I I
HHEHHHH I

HE 213
##% D0 YOU WISH YO HAVE A CDISPLAY DECK  #¥#
##% CREATED FOR THIS IMAGE? 22
#3% (ENTER A NUMBER. 1 OR 2 WHERE) Hi
1 (%) YES i
#Hi {2) i
P 33

13#31 511 T A HE H 1R 1A

HEHH I I H I R R S
?

12
TAPE 181 DETACHED
Ry 1=27.33/33.51 10:28:35
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Descriptive (Attribute) Data Input

In order to insert the descriptive or attribute data into the Attribute
Data Base and to quary this data base, an interactive procedure is used as
illustrated in the following example. Note that the user's input is shown

by the lower case commands.
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UM/370 ONLINE
!

.1 insert database

ENTER NAME:..carlos

LOGMSG - 13:01:27 EST THURSDAY 11/05/81

# YOUR LARS OPERATORS ARE DAVID KEMPF AND JERRY URBANUS.

# NEXT SCHEDULED SHUTDOWN WILL BE FRI. 11/06/81 FROM 7:00 TG 9:00
#+ SAS 79.5 IS NOW THE DEFAULT VERSION OF SAS ON THE LARS SYSTEM.
# THE NEW BATCH SYSTEM IS NOW IN FULL PRODUCTION, AND ALL SUPPORT
# OF THE OLD BATCH SYSTEM HAS BEEN REMOVED FROM THE LARS SYSTEM.
# ANY JOBRS SUBMITTED TO THE OLD BATCH SYSTEM WILL BE RETURNED TO THE
# USERS VIRTUAL READER. COPIES OF THE BATCH 2.0 USERS MANUAL ARE
*

L

AVAILABLE FROM OPERATIONS.
OGON AT 13:41:31 EST THURSDAY 11/05/81

i NS
NS UM/BSE 2 613 06/12/81 07:15
Y (156) R/O

You have no mail.
EXECUTION BEGINS...

IR EI AR R R A R R R R L E R R R 1R R R 11 1S

4 33
bbb 11/ 5/81 s
Li 34
### GEODGRAPHIC INFORMATION H
133 33
Hi DATA HANAGEMENT SYSTEN i
3 33
##%  LATEST SYSTEM UPDATE. SEPTEMBER 23, 1981 1
£ 221 %8
s+  DAVID L. SNYDER 113
#3¢  APPLICATIONS PROGRAMMER I 11
s L.A.R.S. 21
s#%  PURDUE UNIVERSITY HE
£ 2 2] 23

FEEHFEREE T A R H A H R R EH R R R R HE H R R 1R R E R R 1 1
FEFFERFF R R AR F R R H R R R R I A R 1R E R R 41111

PLEASE ENTER THE PRIVELEDGE OPERATOR ID (IF KNOKN)
cva

FHERRE R AR IR R R TR R R R R R R R R R 31 11
FEEEFFERRF R R R R E R R R R AR R A AR R R R R R R HE R R R IR R R FE 14

14 #HE
“##2 10 WHOM IT MAY CONCERN (CARLOS) 111
#E . 1
B WE HAVE A COUPLE OF NEN FUNCTIONSI(Y i 2]
#11 i
bbbl SAVE AND RESTORE H
L SAVE DOES THE SAME THING AS A BACKUP.... L iid
1 RESTORE RESETS THE DATABASE TO THE BTATE AFTER LAST BACKU ##%
it $3d
##% ] HAVE ALREADY DONE ONE DUMP (SAVE) FOR YOU b
3¢ 50 YOU OUGHT TO DO ONE AFTER YOU NAKE A BUNCH OF CHAKGES.. #a¢
¥ L2414
H G00D LUCK... i
bbb DAVE SNYDER R LA
HE i

FHEH I R I R R R I R
FH R RN R R R R
IHOOO1A PAUSE ##% HIT RETURN TO CONTINUE ###
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cuD)
help

VAILABLE DATABASE MGNT SYSTEM COMMANDS:::

(NR) MEANS NOT RESTRICTED COMMAND..,.
(RE) MEANS RESTRICTED TO PRIVELEDGED USERS...

BACK (NR) CHANGE (RE) DEL
DUMP(NR) ELEMENT (NR) FELEIE&?E, HEE"NQ;
INSERT(RE)  LOCATE(NR) MERGE (RE) NEXT(NR)
PARENT(NR)  RESTORE(RE)  SAVE(RE) STOP(NR)
SYNTAK(NR)  TROUBLE(NR)  TYPE(NR) UP(NR)
=(NR) HNR) MAP(NR)
L !1)
1 500
LEVEL REFERENCE CODE: 500
SPANISH TITLE
ENGLISH TITLE
DEPARTMENTAL
DATE LAST UPDATED
117 2/81
ARER PER PIXEL (HECTARES)
1.25
CHD>
1 500 10
GUADRANT REFERENCE CODE: 10
SPANISH TITLE
ORURD
ENGLISH TITLE
ORURO
DATE LAST UPDATED
11/ 2/81
IMAGE COORDINATES
TOP LEFT TOP RIGHT
LON 0 0 0 LON 0 0o 0
LAT 0 0 0 LAT 0 0 0
X 100 Y 1600 X 839 Y 1600
BOTTOM LEFTY BOTTON RIGHT
LON 0 0 0 LON 0 0 0
LAT 0 0 0 LAT 0 o0 o0
X 100 Y 2489 X 999 Y 2499
IMAGE TAPE NUMBER: 0 IMAGE FILE NUMBER: 0
R, 1))
.1 500 10 4

ELENENT CODE: 4
SPANISH TITLE

ENGLISH TITLE

POLITICAL BOUNDARIES

DATE LAST UPDATED
9/23/81

DATA HISTORY DOCUMENT
0 MONTH:

0 FILL CHARACTERS ASSIGNED

NUMBER.
THERE ARE:

0 YEAR: 0
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c;'u»
ELEMENT CODE; A
SPANISH TITLE
ENGLISH TITLE
POLITICAL BOUNDARIES
DATE LAST UPDATED
9/23/81
DATA HISTORY DOCUMENT
NUMBER: O MONTH: O VEAR:
THERE ARE: 0 FILL CHARACTERS ASSIGNED

cHd>
o0
ELEMENT CODE. - 8B

SPANISH TITLE
COBERTURA Y USO DE LA TIERRA

ENGLISH TITLE
LAND COVER AND LAND USE

DATE LAST UPDATED
11/ 2/81

DATA HISTORY DOCUMENT
NUMBER. 1 MONTH: 11 YEAR:

THERE ARE. 20 FILL CHARACTERS ASSIGNED

CHD>
1
ELEMENT CODE. 8
SPANISH TITLE
SUELOS
ENGLISH TITLE
S0ILS

DATE LAST UPDATED
117 2/81

DATA HISTORY DOCUMENT
NUMBER. 1 MONTH. 11 YEAR:

THERE ARE. 0 FILL CHARACTERS ASSIGNED

81

81
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ELEMENT CODE: ]
SPANISH TITLE

ENGLISH TITLE
POLITICAL BOUNDARIES

DATE LAST UPDATED
9/23/81
DATA HISTORY DOCUMENT
NUMBER: 0 MONTH: 0 YEAR. 0
THERE ARE. 0 FILL CHARACTERS ASSIGNED
cMd>
.change title
') ENTER TITLE TYPE(SPANISH OR ENGLISH)
') PLEASE ENTER REVISED SPANISH NAME
digites politicos
cHD>
é?o>
GUADRANT REFERENCE CODE: 10
SPANISH TITLE
ORURD
ENGLISH TITLE
ORURG
DATE LAST UPDATED
11/ 5/81
IMAGE COORDINATES

TOP LEFT TOP RIGHT _
LON 0 0 0 LON ¢ 0 0
LAT 0 0 0 LAT 6 0 o
X 100 Y 1600 X 893 Y 1600
BOTTOM LEFT BOTTOM RIGHT
LON 0 0 0 LON ¢ 0 ¢
LAT 0 0 0 LAT 6 0 0
X 100 Y 2488 X 893 Y 2488

IMAGE TAPE NUMBER: 0 IMAGE FILE NUMBER:
m:m
ELEMENT CODE; 4

SPANISH TITLE
LIRITES POLITICGS

ENGLISH TITLE
POLITICAL BOUNDARIES

DATE LAST UPDATED
117 5/81

DATA HISTORY DOCUMENT
NUMBER: 0 MONTH: 0 YEAR: 0

THERE ARE: 0 FILL CHARACTERS ASSIGNED

cH>

0




1)

o4
COUNTRY REFERENCE CODE. 1

SPANISH COUNTRY TITLE
BOLIVIA

ENGLISH COUNTRY TITLE
BOLIVIA

od
DEPARTHMENT REFERENCE CODE.

SPANISH DEPARTMENT TITLE
CHUBUISACA

.n
DEPARTMENT REFERENCE CODE:

SPANISH DEPARTMENT TITLE
LA PAZ
cHp
]
DEPARTMENT REFERENCE CODE.
SPANISH DEPARTMENT TITLE
COCHABAMBA

«N
DEPARTMENT REFERENCE CODE.
SPANISH DEPARTMENT TITLE
ORURD
CcHD>
In
DEPARTMENT REFERENCE CODE:
SPANIGH DEPARTMENT TITLE
poTOsI

ln
DEPARTMENT REFERENCE CODE:
SPANISH DEPARTMENT TITLE
TARIJA

on
DEPARTMENT REFERENCE CODE.
SPANISH DEPARTMENT TITLE
SANTA CRUZ
cHD>
)]
DEPARTMENT REFERENCE CODE:
SPANISH DEPARTMENT TITLE
BENI
c
o
DEPARTHENT REFERENCE CODES
SPANISH DEPARTMENT TITLE
PANDO
(%11 )]

-52-
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b
DEPARTMENT REFERENCE CODE: 8
SPANISH DEPARTMENT TITLE
BENI
CHD>
l'
COUNTRY REFERENCE CODE. 1
SPANISH COUNTRY TITLE
BOLIVIA

ENGLISH COUNTRY TITLE
BOLIVIA

ld
DEPARTMENT REFERENCE CODE: 1
SPANISH DEPARTMENT TITLE
CHUBUISACA
cND)
N
DEPARTMENT REFERENCE CODE: 2
SPANISH DEPARTMENT TITLE
LA PAZ
)
0
DEPARTMENT REFERENCE CODE: 3
SPANISH DEPARTMENT TITLE
COCHABAMBA
D)
ln
DEPARTMENT REFERENCE CODE. 4
SPANISH DEPARTMENT TITLE
ORURD ‘
mdm
"PROVINCE REFERENCE CODE: 43
SPANISH PROVINCE TITLE
CERCADD
cx:m
-l*}iii}iil*I*i*iiiiiiii*ii*iliii*iiiii*iiil}*ii*ii
3R E ARSI R34

3 13

#3# N0 4TH SUB-ELEMENT FOR 3RD SUB-ELE. 43 113
14 22

FEEEF I P M H R R R R H R 1R 1 RS
FEEEF R EF AR R E IR IR I R R IR R R AR R R R A R A RS

IHOOO1A PAUSE  #x# PLEASE HIT RETURN TO CONTINUE #3#
"PROVINCE REFERENCE CODE: 43
SPANISH PROVINCE TITLE
CERCADO

Dy




ol
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HEH I H I I R R R R R R 1 R H R 410
HHEIH T I I M 11 1343

1
42

1%

PLEASE ENTER A NUMBER (1-2) WHERE:

(1) INSERT RECORD ON SAME LEVEL
(2) INSERT RECORD ONE LEVEL DGWN
(CR} END INSERT AND RETURN TO CMD...

He
H
13
#4
i
142

i

iiili*iiflfi*iiiiiii*lil{lf}iiiiiiifiiiiiiiii§{l}l
HHEH I I R A R H R R 1 R E R R R R H 248

2
7=) ENTER 4TH SUB-ELEMENT REFERENCE CODE

o

=) ENTER 4TH SUB-ELEMENT SPANISH TITLE
.caracolle

=) ENT%? 4TH SUB-ELEMENT ENGLISH TITLE (#SPANISH#)
.caracoelle
FEHHE IR AR TR R 232 SRR RE SR RSS2SR
FEH R E AR R R F A RS R R AR A SR F RS S H 11 ES RS

b L4
14
£ 42
E 2]
i
33

PLEASE ENTER A NUMBER (1-2) WHERE:

(1) INSERT RECORD ON SAME LEVEL
{CR) END INSERT AND RETURN TO CMD...

1
3
k2
43
e
+1#

HEH I R R H R E RS R S R E 1R 13 31 148
I R R R R R R 1 R R HEH HE R4 311323

ol
,=) ENTER 4TH SUB-ELEMENT REFERENCE CODE

lz
=) ENTER 4TH SUB-ELEMENT SPANISH TITLE

.crucero del hele
=) ENTER 4TH SUB

.crucerg del belen
FHH IR R R R R H R R E R I E R R R E R RS
I R RN R R R R A R R R R R 1 544

i+
#1#
¥
£ 14
X4
(22

PLEASE ENTER A NUMBER (1-2) WHERE:

(1) INSERT RECORD ON SAME LEVEL
(CR) END INSERT AND RETURN TO CMD...

n
~ELEMENT ENGLISH TITLE (3SPANISH#)

£ 22
1
113
bl
133
E2 2]

HEHH IR R AR R R S R R R S R R 2 33433
HIHH I R R R R HE R AR R R R R R R R R R 1 4 433

o1
7=> ENTER 4TH SUB-ELEMENT REFERENCE CODE

0

=) ENTER 4TH SUB-ELEMENT SPANISH TITLE
Whella vista

=) ENTER 4TH SUB-ELEMENT ENGLISH TITLE (SPANISH#)
.hella bista
I H R R R R H H S 0 M I H R R R 51 3048

I IR I R R F R S H 4 1 H 23 R 113 113452335

11#
4
HE
12
1%
133

PLEASE ENTER A NUMBER (1-2) WHERE:

{1) INSERT RECORD ON SAME LEVEL
(CR) END INSERT AND RETURN TO CMD...

22
13
¥
1
¥
3

HH IR R IR R R R R F A R IR F A R 1 R H 31 4 2533
PSRRI M R R R R R R E R R R P R RS R R 522353

CHD>
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.b
PROVINCE REFERENCE CODE: 43
SPANISH PROVINCE TITLE
CERCADO
c§n> |
"CANTON REFERENCE CODE: 1
CANTON SPANISH TITLE
CARACOLLD
.chanae fill
7> PLEASE ENTER REVISED FILL CHARACTER
.60
CnD)
ln
CANTON REFERENCE CODE: 2

CANTON SPANISH TITLE
CRUCERO DEL BELEN

.Chanae fill
-) PLEASE ENTER REVISED FILL CHARACTER

IGl
cHD)

In
CANTCN REFERENCE CODE: 3

CANTON SPANISH TITLE
BELLA VISTA
ChD>

.chanae fill
7=) PLEASE ENTER REVISED FILL CHARACTER

.52
CMD)

é§n>
"CANTON REFERENCE CODE: 2

CANTON SPANISH TITLE
CRUCERD DEL BELEN

, FILL CHARACTER: &1

ln
CANTON REFERENCE CODE: 3

CANTON SPANISH TITLE
BELLA VISTA

FILL CHARACTER. 62

.chanse nane
-> ENTER TITLE TYPE(SPANISH OR ENGLISH)

ish
=> PLEASE ENTER REVISED SPANISH NAME
égggllacollo




-56-

.change enslish name
FEEE RS R R RS R IR SR 3232034200220
SR EHE R AR R AR R E SR 2SR R SRR 31 AR SRR

i i
m EI Rl Rl 0. Rl ***
i 1

##  THE CHANGE COMMAND NAS EITHER TYPED IN  #1#

#3¢  INCORRECTLY OR IS NO LONGER IN EFFECT.. #i¢
i Hi

###  PLEASE CONSULY THE CHANGE SYNTAX COMMAND #a
###  TO DETERMINE PROPER STATUS AND SYNTAX OF sa+
##%  THE DESIRED COMMAND...... i
i H
HEH I H M
FHHH I P R R R R R R R 3 3

cHd>

.change name
=) %ﬁTER TITLE TYPE(SPANISH OR ENGLISH)

«enalis

=) PLEASE ENTER REVISED ENGLISH NAME

.challacelle

Dy

P

PROVINCE REFERENCE CODE: 43

SPANISH PROVINCE TITLE
CERCADD

P
DEPARTHENT REFERENCE CODE: 4
SPANISH DEPARTMENT TITLE
ORURD

WP '
COUNTRY REFERENCE CODE, 1
SPANISH COUNTRY TITLE

BOLIVIA

ENGLISH COUNTRY TITLE
BOLIVIA

IP
ELEMENT CODE: 4

SPANISH TITLE
LIMITES POLITICOS

ENGLISH TITLE
POLITICAL BOUNDARIES

DATE LAST UPDATED
11/ 5/81

DATA HISTORY DOCUMENT
NUMBER: O MONTH: O YEAR: ¢

THERE ARE. 3 FILL CHARACTERS ASSIGNED

CHD>

Stop

FILE ‘TROUBLE FILE A’ NOT FOUND.
R: T1=11,37/20.53 14:23:02

.l0g
CONNECT= 00.41:40 VIRTCPU= 000:12.00 TOTCPU= 000:21.58
LOGOFF AT 14:23.15 EST THURSDAY 11/05/81
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BOLIVIAN GEOGRAPHIC INFORMATION SYSTEM

by

Professor Roy Chung
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I. The Resource Concept

The resource concept is an equation which includes and centers on people.
It is the human knowledge and appraisal of the phenomena which transforms it
into a "resource". People are not only creators and users of resources, but
they themselves are resources. The numbers of people, their abilities as
indicated by their level of education, skills, ideas, etc., are important
factors in any resource oriented information system.

Just as land-use, soils, climate, and landforms vary from place to place,
30 do peole in terms of their numbers and associated social, cultural and
economic attributes. It is useful to know the average rainfall for all of
Oruro, but it is most practical for planning purposes to know the spatial
pattern of rainfall variation from place to place. Similarly, it would be
useful to know the spatial distribution of people with certain levels of
education, people who lack some of the amenities of life, and so forth. The
spatial patterns of these social attributes can be effectively displayed on
maps, just like the land resources have been.

II. Concept of Aggregated vs. Spatially Disaggregated Models

Aggregated models which deal with the area as a whole are necessary and
useful; but planners and decision makers also need spatially disaggregated
models which deal with the variation from place to place within the total
area. For example it 1is very useful to have a cohort survival population
projection for Oruro as a whole; but it is also very useful and practical to
know the population projections for Oruro by Provinces and/or by Cantons, or
by Language speaking groups.

Bolivia is fortunate in possessing a modern census. However, the census
publications are spatially aggregated at the Department level. This means
that while one can get excellent information for a Department as a whole,
(as shown in the attached Indice de Cuadros for the Total Department of
Oruro), it is very difficult to get information at other spatially
disaggregated levels such as the Provinces or the Cantons. At the national
level, the Department is a reasonable unit of analysis for summarizing the
Nation's population; but for regional planning, and policy implementation,
it is desirable to know the patterns within the Department.

My preliminary conclusion is that for planning purposes for the nation as
a whole, the Provinces would be a more effective level of areal resolution
than the Departments; and for sub-regional planning of a Department, some
areal units smaller than the Provinces, would be most revealing.
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ITI. Variables Available in Published Form by Cantons

A. SOURCE

The Bolivian Instituto Nacional de Estadistica has published the
Resultados Provisionales, of the September 1976 Census. Copies of these
provisional results for each of the Departments of Bolivia, except Beni and
Pando, are available in the University of Wisconsin General Library. LARS,
Purdue, has a copy of the Resultados Provisionales, Departamento de Oruro,
Mayo 1977.

The useful aspect of these booklets is that the information is provided
not only for each province within the Departments, but also for each canton
within the provinces. This means that for about 90% of the developed
ecumene of Bolivia, planners can do analysis at the spatial resolution level
of the province, and also at the canton level. By way of illustration, this
means that one can get answers not only to the question: "What percent of
the population of Oruro is urban?"; but also to the question: "How does the
proportion of people living in urban areas vary from place to place within
Oruro?"

On the negative side, the utility of these Resultados Provisionales, is
constrained by a) limitations in the number of variables included, and b)
adjustments which need to be done to allow for differences in Canton
boundaries and nomenclature.

B. VARIABLES IN THE RESULTADOS PROVISIONALES

Total Population

Male Population

Female Population

Urban Population

Urban Male Population

Urban Female Population
Total Dispersed Population
Dispersed Male Population
Dispersed Female Population

W OOV EWN =
.

.

C. ALGORITHMICALLY DERIVED VARIABLES

From this limited set of population information at least four types of

demographic information may be analyzed in a spatially-referenced framework.
These are:

Population density
Sex ratio
Urbanization

. Population potential

FEUWN =
.
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1. Population density. This may be defined as

P(J) / A(J)
where
P(J) = Number of people in Place (J),
A(J) = Area of Place (J)

The specific kinds of population density measures are:

a) Total population density by cantons
b) Rural population density by cantons

These can be digitally processed and displayed as maps. However, by
digitally merging this data with 1land use or other channels in the
geographic information system, other kinds of population density may be
obtained and displayed on maps. Some examples are:

¢) Map of agricultural density by cantons.
d) Maps of population density for different types of terrain areas,
by cantons.

2. Sex ratio. Sex ratio is defined as

Total male population
x 100

Total female population
This is usually expressed as males per 100 females. Possible maps include:

a) Map of sex ratio of total population by cantons
b) Map of urban sex ratio by cantons
¢) Map of rural sex ratio by cantons.

3. Urbanization. Because this information is spatially referenced by
pointer-structure linkage to the political area channel, one can produce:

a) Map of Percent Urban by canton
b) Map of Percent Rural by canton

4., Population Potential. When phenomena are spatially referenced, they
may be analyzed with reference to particular properties of place as space.
For a stimulating discussion of the nature of space and place see Yi-fu Tuan
(1979). Perhaps we are most familiar with linkages of some kinds of
phenomena to the area-property of space, as exhibited by density measures.
Nystuen (1963) has attempted to identify some fundamental spatial concepts,
and came up with direction, distance, and connection or relative position.

Population potential is an example of the linkage of the size or mass of
the phenomena to the distance property which is intrinsic in the notion of
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spatial. This is a social analogue of the Newtonian gravity model. If all
places are at the same distance from where we are, the larger places
(population) will have more influence on us. If all places are the same
size, then those places farther away from us will have less influence than
those places nearer to us.

These two trends are combined to give us the notion of the potential at
a point as an aggregate measure of the influence of all other points on that
point, including the influence of the point itself. Population Potential is
thus a function of size and distance and may be expressed symbolically:

Vi=M1+M2+...+Mj+...+Mn+Mi
dil diz dij din dii
that is: n M,
V., = i
i r =
J=ldij
where: v = total potential at place i,
M = the size of another place in the bounded region, and
d = the distance separating i and j.

The symbol d cannot be zero. Usually, half the distance between point i
and its nearest neighbor is used for d . See Abler, Adams, and Gould
(1971) for a clear introductory discussion of this concept.

Other variables may be substituted for Population. For example, using
retail sales per unit area as mass, and transportation cost as a measure of
distance would give market potential. For the Oruro Geographic Information
System, the population potential at each canton could be calculated, and a
poulation potential map constructed. This would provide an index of the
degree of accessibility of each canton. Furthermore, the population
potential surface itself, has been found to be a correlate of many other
socio-economic conditions.

D. SUMMARY LIST OF MAPS

Population Density
1. Total population density by cantons.
2. Rural population density by cantons.
3. Map of agricultural density by cantons.

Sex Ratio .
4, Map of sex ratio of total population by cantons.
5. Map of urban sex ratio by cantons.
6. Map of rural sex ratio by cantons.

Urbanization
7. Map of percent urban by cantons.
8. Map of percent rural by cantons.
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Population Potential
9. Map of population potential.

IV. THE FIDELITY OF CANTONS AND CANTON BOUNDARIES

A map of cantons at a scale of 1:500,000 was obtained from the Instituto
Nacional de Estadistica, Bolivia. This map shows the names and boundaries
of 110 cantons plus the city of Oruro, resulting in 111 areal units.

The set of cantons displayed on the INE map were then compared with the
listing of cantons published in the Resultados Provisionales, 1977, by the
Instituto Nacional de Estadistica. Two kinds of discrepancies were
observed:

1) Places listed as "cantons" in the Provisional Census, but which
do not appear on the INE map of cantons.

2) Places displayed as "cantons" on the map of cantons, but are
not listed in the Provisional Census.

V. SUGGESTED LIST OF DATA ITEMS TO BE OBTAINED FROM ORIGINAL
TAPES - CENSO DE POBLACION Y VIVIENDA 1976

A. DATOS GENERALES
1. Sex
2. Age
3. Place of Birth
4, Habitual Place of Residence
5. Habitual Residence 5 Years Ago (1971)
6. Bolivian Language Spoken

B. DATOS EDUCACIONALES
6. Literacy (Sabe leer y escribir)
T. Level of education (Cual es el ultimo curso aprobado y en
que ciclo?)

C. DATOS ECONOMICOS
7. Labor force status (A que dedico la mayor parte de su tiempo
la semana anterior (al dia del Censo))
8. Principal Occupation
9. Rama de Actividad (Que produce o a que principalmente, el
lugar, establecimiento a negocios, donde
desempeno la ocupacion indiecada?)

D. DATOS DE FECUNDIDAD

10. Children everborn (En total cuantos hijos nacidos vivos ha
tenido?)
11. Children born alive during year preceding date of census
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E. DATOS DE ESTADO CIVIL
12, Marital Status (Cual es su estado civil actual?)

F. VIVIENDA
13. Energia electrica
14, Tenencia
15. Idioma que se habla mas frecuentemente en su familia
16. Procedencia del agua

G. UBICACION GEOGRAFICA
17. Departamento
18. Provincia
19. Canton
20. Ciudad o Localidad

The attached 1list of suggested data items are selections from a copy of
the actual census questionnaire (also attached), from which one may
algorithmically derive most of the tables listed in the attached Indice de
Cuadros for the Total Department of Oruro. Because of the constraints of
costs, this 1is only a suggested listing. One possibility is to take a
systematic sample, perhaps a 25% sample stratified by cantons; so as to
ensure complete representation of the geo-referencing plane for the socio-
economic data, which is the Canton for the Bolivian GIS.

In addition, the cost factor may mean that only a limited number of
variables can be obtained from the original census tapes. To assist the
planners in deciding which variables they would like to give priority in the
first phase of the project, I will attempt a brief elaboration of kinds of
applications to which some of these data items may be put.

VI. DATA ITEMS IN THE BOLIVIAN CENSUS AND
SOME POSSIBLE APPLICATIONS

1. Age.

The age structure of the population is a fundamental demographic
variable. A great deal of technically sophisticated demographic models
require it as input. For example:

a) the cohort survival method of population projection
b) life table estimations
c) census estimates of fertility, such as the fertility ratio

children 0-U4
women in child
bearing ages
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the dependency ratio

pop (0-15) + (over 65)
pop 15-64

These census estimates of fertility and dependency can be
mapped by Cantons, to reveal patterns of high, moderate and
low fertility

d) mapping total population over 65, will give distribution of the
elderly

e) one can also map special interest age groups, such as those of
school age, and so forth.

These patterns can be correlated with other socio-economic data, and
other land resource variables. Future patterns can also be projected, and
impact and change analyses carried out.

2. Place of Birth

A modernizing population is very mobile both socially and spatially.
Life-time migration can be compiled from place of birth data. If the
original census tape data are available, then life-time migration matrices
can be compiled for special groups; for cultural 1language groups for
example.

Habitual place of residence 5 years ago, enables more recent population
movements to be analyzed and displayed, and again, this can be done for
special cultural groups from the original census data.

Rural-urban migration, . areas which are growing in population, areas
which are declining, are some of the topics which can be analyzed at a
spatially disaggregated level with this kind of data. It would be of
interest to do change analysis of socio-economic data to see the impact of
the location of industrial activities on settlement patterns and population
growth.

3. Labor force status, occupation etec., are standard census variables and
their potential applications are probably more well known. The location of
the trained labor force with respect to the location of new industrial and
mining developments may be a topic which should be studied not only at the
aggregated level but at the disaggregated sub-regional levels.

4, Datos de Fecundidad

This kind of data may seem more esoteric to the laymen, even though
their inclusion in the Bolivian census is in keeping with standard
international census procedures. In countries, where for a variety of
reasons, accurate birth registration is not available for the entire




-67-

country, the census time 1is when demographers try to get a baseline
measurement of the fertility patterns in the country. Children ever-born is
a strong correlate of current fertility patterns, and children born alive
during year preceding the census, 1is a good estimate of current fertility
during the census year. It provides a baseline for evaluating sample
surveys of fertility. However, because it is done for the whole country for
every small region, one can construct maps of fertility for the entire
nation. Fertility is a major determinant of population trends, and if one
knows the spatial pattern of current fertility and its correlates, better
regional population forecasts can be made.

5. Data on "Vivienda"

Regional variations in level of living can be derived from this kind of
data. Where are the growth centers, where are the areas which are
progressing slower? What are the correlates of these conditions? Maps of
these items can be produced.

6. Data on Cities and Localities, provide the basis for urban studies; of
settlement patterns and growth. Many developing countries are experiencing
rapid urban growth. These can be mapped, and projections made.

VII. SOME EMERGING ISSUES IN ANALYZING DATA FILES OF
SPATIALLY REFERENCED SOCIO-ECONOMIC PHENOMENA IN
GEOGRAPHIC INFORMATION SYSTEMS

The Delineation of Socio-economic Regions

So far the observations have dealt with each data item, individually or
topically. The state of the arts is such that socio-economic regions based
on multiple criteria can be derived rapidly and efficiently by multivariate
data reduction techniques on the computer.

The classification techniques of "unsupervised" classification is well-
known in remote sensing. The same or parallel techniques are available for
socio-economic phenomena, and can be used to delineate social regions which
can be geo-referenced and merged with other land resource data.

The Synthesis of Social, Economic and Land Resource Information

Multivariate regionalization of physical phenomena is well established.
Numerically derived social areas are also well established.

Grand composite regions of both social and physical phenomena are also
possible. Some of my recent graduate students have done this for Nigeria,
Uganda and Iran.
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In summary, once the land resource data are entered in the data base, and
social data made available, either in digitized map pattern files, or stored
in tabular files linked to the canton file, a variety of topical, bivariate,
and multivariable composite analyses and modeling can be performed.
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INDICE DE CUADROS

TOTAL DEPARTAMENTO DE ORURO

POBLACION
P 1 Poblacién total por provincia y sexo seg(in breas urbana y rural
P 2 N(mero de localidades y poblacibn por sexo segin tamafio de
las localidades ..........coeeene, e
P 3 Poblaciébn total por grupo y aﬁos snmples de edad segtm $ex0
P 4 Poblacibn de 12 y més afios, por sexo y grupo de edad segun
estado CIVIl .eiiviirivvirsnnenrren e et e sre s s aersseessnesenssrannens
P 6 Poblaciébn de 5 afios y més por lugar de residencia habitual en el
' momento del Censo, seglin residencia habitual en 1971 ..........
P 6 Poblaciébn total por lugar de residencia habitual en el momento
del Censo, seg(in lugar de nacimiento
P 7 Poblaciébn de 10 y més afios por sexo y grupo de edad segﬁn con-
dicién de alfabetismo  ........coeerveees eertrnertaraeerrreetsasaneesaransersranes
P 8 Poblacién de 5y més afios por sexo y grupo de edad seg(in asisten-
CiB BSCOYBT  .rivieiiiiririciimntaninesisorsamranisssnatentsnaeerarssssnssssracssasesssnass "
P 9 Poblacién de 5 y més afios por sexo y grupo de edad seg(in nivel
de INStruCCiON  ..eeirvvcrnererinnerenesnniresnens
P 10 Poblacién de 5 y més afios que asiste a establecumuentos de ense-
fianza por sex0 y grupo de edad seg{in nivel de instruccién
P 11 Poblacién total por sexo y grupo de edad seglin idioma ............
P 12 Poblacién total por nivel de instruccidn seglin idioma ........cceenns
P 13 Poblacién de 7 y més afos, por sexo y grupo de edad seglin condi-
cién de actividad  ........cceeeun. ereree tereerieransesertarsesanarsesnesasssanttas
P 14 Poblacibn econdmicamente activa de 7 y més afios por sexo y
grupo de ocupacibn, seg(in categorfa ocupacional ......cc.cccereeruees
P 15 Poblacidn econdmicamente activade 7 y més afios por sexo y rama
de actividad segQin categor{a 0cUPECIONAl ........cceeerreeersnsreeocensresses
P 168 Poblacibn econbdbmicamente activa de 7 y més afios por sexo y
 grupo de ocupacién seglin rama de 8ctividad ............eeremviremsensens
P 17 Poblacibn econébmicamente activa de 7 y més afios por sexo y
grupo de edad seg(in nivel de instruccién ves
P 18 Poblacibn econbmicamente activa de 7 y més aﬂos por sexo y
grupo de edad segln idiIOMA  .....ccceeriernrrecvennissenosanessasssnnesssnessnes
P 19 Poblacibn econbmicamente activa de 12 y més afios por sexo y
grupo de edad seglin estado CiVil  ...cccovcrrircisrnerioiinsnensssineeneses
P 20 Poblacién femenina de 12 y més afios por grupo de edad segln
nGmero de hijos NACIHOS VIVOS  ..occcveerrinreiveneenrnnsrscmesassannssssennns
P 21 NGmero de hijos nacidos vivos durante el afio anterior a la fecha
del Censo por grupo de edad seg(in estado civil de la madre ......
P 22 Poblacién femenina de 12 y mé&s afos por grupo de edad segn

nimero de hijos vivos a la fecha del Censo  ............. errverseeerneenares

Pég.
25

36

40
43
48
52
58
61
62

65

71
77
83

86

91

92
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VIVIENDA
V 1 Viviendas particulares y colectivas, por tipo de vivienda segln
nOmero de habitantes y cantidad de viviendas ............. corneerenne
V 2 Viviendas particulares por tipo de vivienda segn condicién de
ocupacién y ntmero de habitantes ............. veresennens cereresstieseererenes
V 3 Viviendas particulares con ocupantes presentes por clase de
vivienda seg(in cantidad de hogares y nlmero de habitantes .......
V 4 Hogares en viviendas particulares con ocupantes presentes, por
clase de vivienda segin nimero de cuartos o habitaciones ..........
V b  Hogares en viviendas particulares con ocupantes presentes, por
clase de vivienda seglin nimero de dormitorios .......cc.ceeeseerevesns
6 Habitantes en viviendas particulares con ocupantes presentes, por
clase de vivienda seglin n{imero de dormitorios .........ce.cceeeeeeveeens
V 7 Hogares en viviendas particulares con ocupantes presentes, por ta-
mafio del hogar, segin nGmero de dormitorios de las viviendas
QUE OCUDEBN  uervvnirirseerserneersassserstasssssessssnsosssssnssassansensssnersnssrars sove "
V 8 Hogares en viviendas particulares con ocupantes presentes, por
clase de vivienda, seglin sistema de abastecimiento de agua ......
V 9 Hogares en viviendas particulares con ocupantes presentes, por
clase de vivienda, seglin procedencia de! suministro de agua ......
V 10 Hogares en viviendas particulares con ocupantes presentes, por
clase de vivienda, segln disponibilidad de servicio higiénico
{excusado, [EtriN@)  ....cccivreemrrercrcamnrnnirrenseesrcrsnsesavnsenssesssssnssnsres
V 11 Hogares en viviendas particulares con ocupantes presentes, por
clase de vivienda, segin forma de tenencia
V 12 Hogares en viviendas particulares con ocupantes presentes, por
tipo de vivienda, seglin régimen de tenencia .......c.cosevceevernnrerennes
V 13 Hogares en viviendas con ocupantes presentes, por clase de
vivienda, segln sistema de eliminacién de aguas servidas ............
V 14 Hogares en viviendas particulares con ocupantes presentes, por
clase de vivienda, seglin suministro de energfa eléctrica ............
V 15 Hogares en viviendas particulares con ocupantes presentes, por
clase de vivienda, seglin disponibilidad de cuarto de cocina y
de ducha 0 tina de bafio  ........cccveverericrecnranteeririeesreeesrssrennernenes
V 16 Hogares en viviendas particulares con ocupantes presentes, por

clase de vivienda, seglin ocupacién del jefe ........ocereerenriennseenanes
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95
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