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Conditions 
of Use

The following conditions regulate the use of computer programs
developed by the Hydrologic Engineering Center (HEC), Corps of

Engineers. Department of the Army.

1. The computer programs are furnished by the Government and are
accepted and used by the recipient individual or group entity
with the express understanding that the United States Government
makes no warranties, expressed or implied, concerning the
accuracy, completeness, reliability, usability, or suitability
for any particular purpose of the information or data contained

in the programs, or furnished in connection therewith, and that
the United States Government shall be under no liability
whatsoever to any individual or group entity by reason of any use
made thereof.

2. The programs belong to the United States Government.
Therefore, the recipient agrees not to assert any proprietary
rights thereto nor to represent the programs to anyone as other
than Government programs.

3. The recipient may impose fees on clients only for ordinary
charges for applying and modifying these programs.

4. Should the recipient make any modifications to the
program(s), the HEC must be informed as to the nature and extent
of those modifications. Recipients who modify HEC computer
programs assume all responsibility for problems arising from, or
related to, those modifications. User support from the HEC to
third party recipients will only be provided after the second
party demonstrates that program difficulties were not caused by
their modifications.

5. This "Conditions of Use" statement shall be furnished to all
third parties that receive copies of HEC programs from the
recipient. Third party recipients must be notified that they
will not receive routine program updates, correction notices, and
other program services from the HEC unless they obtain the
program(s) directly from the HEC.

6. All documents and reports conveying information obtained as a
result of the use of the program(s) by the recipient, or others,
will acknowledge the Hydrologic Engineering Center, Corps of
Engineers, Department of the Army, as the origin of the
program(s).



J

RESOURCE INFORMATION AND ANALYSIS .
USING GRID CELL DATA BANKS

COMPUTER PROGRAM 401-X6-L7590

USER'S MANUAL

NOVEMBER 1981

The Hydrologic Engineering Center
U.S. Army Corps of Engineers
609 Second Street, Suite 1
Davis, California 95616



RESOURCE INFORMATION AND ANALYSIS

THE HYDROLOGIC ENGINEERING CENTER

COMPUTER PROGRAM 401-X6-L7590

Paragraph TA LL OF CONTENTS Page

I. INTRODUCTION 1

1 Origin of Program 1

2 Program Purpose and Capabilities 1

3 Hardware and Software Requirements 3

II. DESCRIPTION OF PROGRAM 5

4 Program Organization 5

5 Data File Structure 5

a. Overview 5

b. BASE DATA FILE Structure 7

c. WORKING DATA FILE 7

6 Distance Determination Package 10

a. Overview 10

b. Computational Procedures 10

7 Impact Assessment Package 12

a. Overview 12

b. Assessment Procedures 12

8 Locational Attractiveness Modeling 18

a. General Concepts 18

b. Analysis Procedures 18

9 Coincident Tabulation 20

10 Mapping Package 20

a. Introduction 20

b. Printer Graphics 20

c. Levels and Ranges 21



Paragraph TABLE OF CONTENTS Page

III. INPUT PREPARATION 22

11 General Description 22

12 Program Data Card Hierarchy 22

13 Data Card Descriptions 22

a. Tl - T3 Title Cards 22

b. Job Cards 22

c. D Cards - Distance Determination 24

d. I Cards - Impact Assessment 24

e. A Cards - Attractiveness Modeling 25

f. C Cards - Coincident Tabulation 25

g. M Cards - Mapping 26

IV. OUTPUT DISPLAYS 28

14 Display Sequence 28

15 Initial Job Data 28

16 Map Display 28

17 Distance Determination 29

18 Impact Assessment 29

19 Locational Attractiveness 30

20 Coincidents Analysis 30

21 References 31

Table TABLES Page

1 Hardware Requirements and Running Time 4

2 Program Data Card Hierarchy 23

ii



FIGURES

Figure Page

1 Functional Schematic RIA Program Components 6

2 Concepts and Structure of BASE DATA FILE 8

3 Working Data File Process

4 Initial Impact Potential Matrix 13

5 Standard Matrix Options 14-17

EXHIBITS

Exhibit

I Test/Example Problems

II Input Description

iii



RESOURCE INFORMATION AND ANALYSIS PROGRAM

USERS MANUAL

I. INTRODUCTION

1. ORIGIN OF PROGRAM

The Resource Information and Analysis (RIA) Program was developed in
the Hydrologic Engineering Center, Corps of Engineers, by R. Pat Webb and
Darryl W. Davis. The concepts of the RIA Program were adapted from a series
of short computer programs developed by the Harvard University Laboratory
for Computer Graphics and Spatial Analysis (1).* These concepts have been
extensively modified, added to, revised and restructured into the executive
RIA program to minimize the user's involvement in managing intermediate
computer files. The initial development and documentation of the RIA pro-
gram was sponsored by the Institute for Water Resources, Ft. Belvoir,
Virginia. Completion of the program and documentation was sponsored by the
Flood Plain Management Services Program, OCE. Mike Burnham performed major
writing tasks in the development of the user manual.

2. PROGRAM PURPOSE AND CAPABILITIES

The RIA Program is designed to perform selected geographic type envir-
oninental analysis by use of a BASE DATA FILE that is a grid cell data bank.
The BASE DATA FILE (that contains the grid cell representation of all re-
source, land use, and other grid data needed to perform the desired analysis)
must have been previously created and available for access by the RIA pro-
gram. RIA can perform four major types of analyses and generate computer
printer graphic displays or tabulations of the analysis results.

The five major options (referred to as packages) of the RIA program
are:

o Distance Determination Package

o Impact Assessment Package

o Locational Attractiveness Package

o Coincident Tabulation Package

o Mapping Package

References are tabulated in the REFERENCES section.

I



The Distance Determination Package calculates the linear distance of
each grid cell from the nearest cell containing a data variable category
of interest, such as the distance of each grid cell from the adjacent cells
that are categorized as industrial land use. The calculations may be per-
formed for a specific category of a single data variable, a combination of
two or more categories of a single data variable, or the combination of one
or more categories of two or more data variables.

The Impact Assessment Package is designed to determine locations of
high environmental impact potential resulting from an activity of interest.
The analysis is based on the combination of the effects of specific group-
ings of categories of two or three data variables which will be impacted upon
or will reflect impact potential. The analysis is designed to answer such
questions as: In what areas is the potential for ground water pollution
highest? What areas would be most impacted by visual blight from major con-
struction? etc. The impact potential to be analyzed is completely flexible
and definable by the user.

Locational Attractiveness modeling is an environmental land use anal-
ysis technique that emphasizes identifying the combination of locational
characteristics that would be attractive for a particular activity. The
technique is a computerized extension of McHarg's (2) original resource map
overlay system. The computational procedure developes numerical attractive-
ness index values for each grid cell for the desired activity, based on
subjective judgements as to attractive locational characteristics for a par-
ticular use of interest. The results are printer graphic displayed by the
Mapping Package.

The Coincident Tabulation Package accounts for coincidence of categories
between two data variables within the categories of a third data variable.
The third variable is usually one which denotes a geographic boundary for
the tabulation such as political subdivisions (town, county, etc.), census
tracts, watershed subbasins, etc. An example of the coincident analysis
would be the coincident tabulation of land use categories between existing
and an alternative land use pattern for a particular census tract. The tab-
ulation would display the quantitative changes in land use between the two
patterns.

The Mapping Package provides computer line printer graphic displays of
the variables from the BASE DATA FILE, Distance Determination, Impact Assess-
ment and Locational Attractiveness Modeling results. The Mapping Packaqe
includes several user options such as text description of the results, levels
of displays and selection of display symbolism. The graphics are produced
by controlled overprinting of line printer characters.

There are no limitations on the types of analysis that may be performed
within a single computer run. For example, two distance determinations, an
impact assessment and five attractiveness analyses may be performed within
a single run. The sequence of evaluations are made with all distance deter-
minations being processed initially and the impact assessments preceeding
the attractiveness analyses. The results of prior-in-sequence analysis

2



along with data stored in the BASE DATA FILE may be used in any subsequent
analysis performed in the computer run, provided the intermediate results
are properly saved by creatinq a WORKING DATA FILE.

The RIA program requires access to a BASE DATA FILE (data bank) stored
on magnetic tape, disc or punched cards. The BASE DATA FILE must have been
previously created by any of several data encoding and digitizing methods
and the data sets stored in a fixed, prescribed sequence (see 5. DATA FILE
STRUCTURE) and it must be available for access by RIA.

The current limits for various parameters in the program constrain the
capabilities to the following values:

Function Limit

BASE (OR WORKING) DATA FILE

File Structure First variable must be row
I.D., second variable column
I.D.

Number of Columns 1,000

Number of Rows NO LIMIT

Number of Variables 50

Mapping 20 levels plus low and high

Atti-M iveness* 8 or less variables
Distance Determination* 5 or less variables

Impact* 3 or 2 variables

Coincident Tabulation

Maximum grouping 3C
Maximum column categories 30
Maximum row categories 25

3. HARDWARE AND SOFTWARE REQUIREMENTS

The RIA program has been developed and tested on the Control Data
Corporation 7600 computer system located at the Lawrence Berkeley Laboratory.
Table I summarizes the hardware requirements and tested running times for
the program.

* Each data variable must have a code designating categories from 0 to 23,
(e.g. ordinal legend rather than cardinal values).
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TABLE 1

HARDWARE REQUIREMENTS AND RUNNING TIME

CDC 7600

Compiler Fortran

Disk or Tape devices 5

Memory (words) 144,000

Printer (positions) 132

Compilation (CPU seconds) 1.23

Execution of: Test 1* 6.0

(CPU Seconds) Test 2 18.5

Test 3 15.0

Test 4 2.8

Test 5 18.2

Test 6 42.4

Test 7 2.7

* Tests are described in EXHIBIT I TEST/EXAMPLE PROGRAM

Five tape and/or disk/drum storage devices are required for scratch
computations and handling of the BASE and WORKING DATA FILE. The FORTRAN
logical designator for each unit ano its corresponding usage o,- as follows:

Logical Unit Usage

1 BASE DATA FILE (if not on cards)

2 and 3 WORKING DATA FILES

5 Card reader (input)

6 Line printer (output)

20 Scratch file for analysis packages and if the
WORKING DATA FILE is saved, it is copied to this
file

24 Scratch file for the Mapping Package

4



II. DESCRIPTION OF PROGRAM

4. PROGRAM ORGANIZATION

The RIA program consists of an executive routine that manages data

transfers and controls the seouences of execbtion, the four basic analysis

packages, and a mapping package that can display output from three of the

analysis packages or the variables directly from the data bank. Fiyure 1

illustrates these basic functions within RIA. The interactions of the

analysis and mapping packages with the DATA FILES has been simplified

for clarity.

5. DATA FILE STRUCTURE

a. Overview

The tasks performed by the RIA program require access to a specifi-
cally constructed grid cell data bank.* The contents of the data bank*
(specific variables and classes within variables) must be chosen so that
the desired analysis may be performed. There is no "set" qroup of variables
that must or should be catalogued into the data bank.

The development of the grid cell data file* requires that each data
variable map be individually encoded and geographically registered to a

common base and stored, along with other data variables in the data bank,
on a computer storage device. Conceptually, the grid encoded data variables
may be viewed as grid cell maps on which each cell is legended with the pro-
per feature for each of the data variables. The data file is created as
a series of sequential grid cell records each of which contains the data
variables. The data file* thus constructed becomes the BASE DATA FILE that
is available for analysis. The data variables needed for a specific anal-
ysis are retrieved from the BASE DATA FILE and processed by RIA.

The results from the Distance Determination, Impact Assessments
and Attractiveness Modeling may be displayed in computer graphic or number
matrix form. If desired the new results may become new data variables.
A new data variable may be displayed as the final results, used in interim
processing for additional analysis in a single computer run or as a per-
manent data variable for use in subsequent analyses.

A WORKING DATA FILE is constructed which includes the data variable
sets in the BASE DATA FILE and the newly developed data variables. If the
new data variables are to become a permanent part of the data bank, the
WORKING DATA FILE becomes the BASE DATA FILE for future evaluations.

* Note that "data bank,""data file," and "grid cell data file" are used

interchangeably throughout this manual and have identical meaning.
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JOB SPECIFICATIONS
AND DESCRIPTION

OF DATA FILE
STRUCTURE

BASE DATA
FILE

(Data Bank)

II 1
DISTANCE IMPACT ATTRACTIVENESS COI NCI DENT

DETERMINATION ASSESSMENT MODELING TABULATION
PACKAGE PACKAGE PACKAGE PACKAGE

MAPPING .

PACKAGE

I
COMPUTER TABULATION

GRAPHIC RESULTS

DISPLAYS

FUNCTIONAL SCHEMATIC RIA PROGRAM COMPONENTS

Figure 1
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b. BASE DATA FILE Structure

The grid cell data stored in the BASE DATA FILE are in the form
of a multivariable grid cell record. The structure of the BASE DATA FILE
becomes a sequential grid cell inventory of all the data variable value
assignments that correspond to each individual cell. Figure 2 illustrates
the basic concepts and structure of the sequential grid cell record of the
BASE LATA FILE. The data variables are depicted as hypothetical planes
that are overlayed so that each grid cell location is in alignment with its
location on each of the other data sets. The grid cells that comprise the
study area in Figure 2 consist of k rows and j columns, and are numbered
sequentially from 1 thru k, and 1 thru j, respectively.

The RIA program accesses data from the BASE DATA FILE based on an
assumed specific structure of the file. The program expects each multivar-
iable record to be stored in the data bank sequentially, row by row, as
illustrated. The entry of the first data variable would require the grid
cell value assignments of the first grid cell row to be sequentially re-
corded from 1 to j, with j being equal to the total number of columns per
row. This process is continued until the final row (k) of the data variable
is recorded. This process is repeated for each of the data variables to be
included in the BASE DATA FILE. The BASE DATA FILE may be either formatted
or unformatted.

For data banks encompassing large geographic areas and comprising a
large number of grid cells, it may be desiratble to create and make use of
a "packed" grid cell data bank, a method of storage in which only the
grid cells inside the study area are stored. If a "packed" file is used,
there must be an additional grid cell record which has a row value of at
least one greater than the largest row number in the data file. With either
file structure, the first data variable must be the row identifier and the
second variable must be the column identifier of the grid cell.

c. WORKING DATA FILE

The use of a WORKING DATA FILE is required where the results of
one or more analyses are used in subsequent analyses within a single com-
puter run. The WORKING DATA FILE consists of the data variables of the
BASE DATA FILE and those generated in some part of the analysis process.
If the generated results stored in the WORKING DATA FILE are to be perman-
ently saved for future evaluations, the WORKING DATA FILE becomes the new
BASE DATA FILE and must be stored on a permanent computer storage device.
The WORKING DATA FILE is always unformatted.

The use of the WORKING DATA FILE is illustrated in Figure 3. In
the first example (Figure 3.a) the RIA results are based on the data variables
retrieved from the BASE DATA FILE and not on any interim analysis results of
the computer run. In Figure 3.b the evaluation requires the creation and use
of the WORKING DATA FiLE since subsequent analyses are based on existing and
newly generated data variables.
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CONCEPTUAL OVERLAY OF

BASE DATA FILE STRUCTURE

COLUMN NO.
1t 2 3 4--

3_7 7 74------Data Variable 3: Existing Land Use
, ' 6 Single Family Housing

It 4 Industrial

etc.

ki, - Data Variable 4: Natural Vegetation

16 = Hardwoods
I 2= Cleared Areas

etc.

/f/Itt, "Data Variable m: Archaelogical Sites

9=Indian Mounds

8 = Unclassif led

etc.

BASE DATA FILE STRUCTURE

(GRID CELL VALUE ASSIGNMENTS)

Grid Data Data Data

Cell Var. Var. Var.

Record 3 4 m

1 6 12 9
2 6 12 9

3 4 12 9
ROW 4 4 t1 9

0 6 21 9

2 7 22 8

ROW 3 4 22 8

j~ * 6

CONCEPTS AND STRUCTURE OF THE BASE DATA FILE

8 Figure 2



a. WORKING DATA FILE Not created

BASE

DATA FILE

Data ar. iResults obtained
Data Var. 2 0R I A from permanent

PROGRAM BASE DATA FILE
data variables

Data Va r. m 0

b. Use of WORKING DATA FILE During Executibn of RIA program

(single computer run )

BASE WORKING
DATA FILE DATA FILE

Data ar. iData Var. 1.

Data Var. 2 R IA Data Var. 2

, PROGRAM

Data Vor. m Interim ' Data Var. m

analysis - Data Var. m+I

results / Data Var. m+2

(2) Accessed WORKI NG

Variables DATA FILE

R IA Data Var. I

PROGRAM Data Var. 2

Data Va r. m
Data Var. m +

(Results) p Data Var. m + 2

WORKING DATA FILE PROCESS

Figure 3
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The user must make note of the sequence in which RIA performs the
analyses (all Distance Determinations, all Impact Assessments, and all
Attractiveness Modeling) so that temporarily created (or permanently created,
for that matter) variables can be correctly retrieved for use.

6. DISTANCE DETERMINATION PACKAGE

a. Overview

The Distance Determination Package performs a systematic search and
computation of the distance of each grid cell from the nearest cell assigned
a category of interest. The distance calculations can be performed for:

o A specific category of a single data variable

o A combination of two or more categories of a single data
variable

o A combination 6f one or more categories of two or more
data variables

The result from the search are grid values comprising a new data
variable with the calculated distance assigned to each grid cell. This data
variable may be used as an interim variable for additional evaluations and/or
stored as a permanent variable in the BASE DATA FILE. The Distance Deter-
mination Package is often used as an interim processing method of generating
data variables for the Impact Assessments and Locational Attractiveness
Modeling Packages. This package is usually relatively more expensive to run
than the other analyses so searches should be carefully formulated and the
results stored as a permanent variable in the BASE DATA FILE.

b. Computational Procedures

The distance determination for each grid cell in the data bank is
performed by a systematic search of the BASE DATA FILE to locate the grid
cells which contain the data categories of interest. These cells are assigned
a distance value of zero. The non-zero cells are then processed individually
by calculating the distance from the nearest zero valued cell by computing
the linear distance between the centroids of the two cells. Equation 1 is
used to perform these calculations.

D A (Xl - X0) )2+ (A2 (YI - Y0 ) )2 (1)

A I  X/DINV, A2 = Y/DINV (2)

where D the linear distance (in DINV units) between the centroid
of the two grid cells

X = the X (horizontal) dimension of a grid cell
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X1 = the X (column) coordinate of the grid cell being
processed

X0 = the X (column) coordinate of the nearest zero
valued grid cell

Y = the Y (vertical) dimension of a grid cell

Y1 = the Y (row) coordinate of the grid cell being
processed

Y = the Y (row) coordinate of the nearest zero valued
grid cell

DINV = the radius interval for classifying distance

The radius interval allows grouping of cells by distance bands,
for example if one were interested in changes no more frequent than mile,
DINV could be specified as 1320.

An example of the computational procedure is shown following.

Example Distance Determination: Using the following illustration, calculate
the linear distance between grid cells A and B. The grid dimensions cor-
respond to the space on a U.S.G.S. quad sheet that would be occupied by a
standard line printer computer character printed at a vertical spacing of
6 lines per inch.

X

1 2 3 4 5 6 7 8 etc.

Ax

200'

A F 333.3
21 AY

y Y  , I
Y% I Cell Dimensions

3Y.)
B

4

etc.

Assume: Grid Cell A = cell which distance computations are to be made.

Grid Cell B zero valued cell

11



The distance in DINV units is computed directly from equations
(1) and (2). For a 200 ft. radius search (DINV = 200), D is computed as

A = 200 (3) 333.3 -167 (4)

1 200 2  200

(5)
D = \./(l.O (3- 5) )2 + (1.67 (2 -3) )2 -2.D 2.6

The calculated distance value or interval is stored as a decimal
value but for map output or Attractiveness analysis is truncated to an in-
teger value. This is done so that the distance information may be used as dis-
crete, class information in the same manner as the category classification
of other geographical information. The maximum distance interval assigned
is 23, with grid cells having a greater distance interval being assigned the
maximum value. The limit of 23 for the maximum distance determination in-
terval is maintained so that primary use of the results are compatible with
Attractiveness and Impact analysis which are limited to 24 discrete class
intervals (0 to 23) for each data variable used in the analysis.

7. IMPACT ASSESSMENT PACKAGE

a. Overview

The impact assessments performed by the RIA program are designed
to highlight areas of high environmental impact potential resulting from an
activity of interest, such as, determining areas most susceptible to nega-
tive wildlife habitat impacts resulting from urban development. The computed
potential impact is not an absolute quantitative representation of the actual
impact but a relative representation reflecting potential impacts based on
the interaction between data variable categories or classes. The computations
are based on the combination of categories of two or three data variables,
relative to the activity, which either are impacted upon or reflect impact
potential. The assessment procedure used is the development of a two data
variable matrix with the interaction between the categories of each data
variable described in relative terms. If a three variable assessment is
performed, the results of the initial matrix are used to develop a final
matrix with the third (most significant) data variable. The output is a
display of the potential impact for the activity (one of the variables) of
interest.

b. Assessment Procedures

The impact assessment procedures include the ranking of the selected
data variables in order of importance and reclassifying their categories into
one of five potential impact classes: 1) EXTREME, 2) SEVERE, 3) MODERATE,
4) SLIGHT and 5) NULL. After the data variables are ranked and the categories
are reclassified, initial and final impact combination matrices are developed.
If the assessment is performed for only two data variables, the initial im-
pact matrix is not constructed.
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The initial impact matrix is developed to calculate the impact
potential based on the specific combination of impact categories of the
second and third most important data variables used in the assessment.
The rows of the matrix are the impact potentials of the least important
data variable in the analysis, with the columns representing the impact
potentials of the second most important data variable in the analysis.
The matrix is completed by assigning one of the five impact potentials
(extreme through null) to each of the boxes of the matrix. Figure 4 illus-
trates the initial matrix prior to assignment of the impact interactions.
The matrix may be completed by a user selected interaction assignment or by
using one of the four standard (default) interaction matrices available in
the RIA program. Figure 5 shows the four standard interaction riatrices
available as options.

COLUMNS

(Second Most Important Variable)

EXTREME SEVERE MODERATE SLIGHT NULL

S" EXTREME

SEVERE

(n C
o t MODERATE
06

E
SLIGHT

0

"J NULL

INITIAL IMPACT POTENTIAL MATRIX

Figure 4
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STANDARD 1 - EQUAL WEIGHTING

Most Important Variable

EXTREME SEVERE MODERATE SLIGHT NULL

EXTREME Extreme Extreme Severe Severe Moderate

0

.. SEVERE Extreme Severe Severe Moderate Moderate

"* ODRT Severe Severe Mdrt oeaeS h
E ut TSevere vere Moderate Moderate Slight.. i MODERATE
0 0

SLGTSevere Moderate Moderate Slight Slight
SLGH

z

NULL Moderate Moderate Slight Slight Null

The rows and columns are equal with the mean impact being assigned
to the cells.

Figure 5. STANDARD MATRIX OPTIONS

14



STANDARD 2

Most Important Variable

EXTREME SEVERE MODERATE SLIGHT NULL

EXTREME Extreme Severe Severe Moderate Slight

C

0 S SEVERE Extreme Severe Moderate Moderate Slight

-j MODERATE Severe Severe Moderate Slight Slight
400

Co
SLIGHT Severe Moderate Moderate Slight Null

NULL Severe Moderate Slight Slight Null

The columns are twice as important as the rows. The effects are
additive.

Figure 5. STANDARD MATRIX OPTIONS (Continued)
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STANDARD 3

Most Important Variable

EXTREME SEVERE MODERATE SLIGHT NULL

EXTREME Extreme Extreme Severe Moderate Slight

0

t _. SEVERE Extreme Severe Moderate Slight Slight

0 6

.. J MODERATE Extreme Severe Moderate Slight Null
00

SLIGHT Severe Severe Moderate Slight Null
0z

NULL Severe Moderate Slight Null Null

Column categories dominate row categories - Version I

Figure 5. STANDARD MATRIX OPTIONS (Continued)
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STANDARD 4

Most Important Variable

EXTREME SEVERE MODERATE SLIGHT NULL

EXTREME Extreme Extreme Severe Moderate Moderate

CL

.. SEVERE Extreme Extreme Severe Moderate Sl ight

E

J MODERATE Severe Severe Moderate Slight Slight

SLIGHT Moderate Moderate Moderate Slight Null
z

NULL Moderate Slight Slight Null Null

Extreme and Severe categories are the most important with effects
reduced from Moderate to Null.

Figure 5. STANDARD MATRIX OPTIONS (Continued)
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After the final impact potential matrix has been constructed, the
BASE DATA FILE is accessed and each grid cell is assigned an impact poten-
tial based on the specific combination of reassigned category impact classes
of the selected data variables located in the grid cell and the corresponding
value in the final impact potential matrix. A numeric value of 0 (zero) is
assigned to cells which have a null impact, 3 to cells with a sliqht impact,
5 to cells with a moderate impact, 7 to cells with a severe impact and 10 to
cells with an extreme impact.

The final matrix is developed between the potential impact results
of the initial matrix and the potential impact of the most important data
variable. The final matrix is identical to the initial matrix in structure
with the most important variable representing the column classes and the
results of the initial matrix or second most important data variable the
row classes. The impact potentials of the final matrix are either user
assigned or one of the standard options.

8. LOCATIONAL ATTRACTIVENESS MODELING

a. General Concepts

Locational Attractiveness Modeling develops an index value for
each grid cell based on specific combinations of data variables in the
BASE DATA FILE. The index value computed represents the relative attrac-
tiveness of each grid cell for a desired activity based on the specific
combination of pertinent geographic information at each grid cell location.
The attractiveness analysis is an extension of McHarg's (2) manual tech-
nique of selective graphic overlaying of geographic data to determine a
location for an activity of interest. McHarg's method is based on shading
or coloring map features to reflect the suitability of areas as a series
of color shades, with the more desirable the area the darker the shade.
The mylar maps are then placed on top of one another and legended with
respect to each other with the composite darker shades representing the
most desirable locations for the activity of interest. If a particular
map is twice as important as the other maps, it is duplicated and included
twice in the composite overlays.

b. Analysis Procedures

Each data variable category used in attractiveness analysis
is reclassified based on a relative scale of zero to ten, with ten beiny
the most attractive. If one or more categories are desired to be excluded
from consideration in the analysis, the attractiveness index is assigned
a value of -1 (minus one). The number of times each data variable is in-
cluded (overlayed) in the analysis is the relative importance component in
the analysis. The raw attractiveness index values are computed from:
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INDEX = (AkB 1 ) (6)

where INDEX = the raw attractiveness index value of the grid
cell in ith row and the jth column

and Ak the relative importance of the kth data variable
in the analysis

B1  = the attractiveness of the lth data class or
category of the kth data variable

The computed raw index values from any given analysis are relative
only to the index values generated in the analysis. This is because there
is no real value associated with an absolute unit of computed raw index value,
so the computed raw index values from different analyses may not be directly
compared with one another.

The index values may be standardized (normalized to a common range)
by two alternative methods. One method standardizes based on an assumed
normal (gaussian) distribution of raw index values, and the other based on
an assumed uniform distribution of raw index values.

The first method (Standardized I) determines the deviation of the
computed raw index value of each grid cell in relation to the mean (average)
computed raw index value. These deviations are then interpreted as eman-
ating from a gaussian population of computed index values that has a true
mean of 50 and a standard deviation of 25. The standardized value for each
cell is then computed as follows:

Standardized I = (Cell index - mean index) *25 + 50 (7)
k Standard Deviation /

This method may generate a few values that lie outside the range 0 to 100,
because theoretically 95 percent of the standardized values should fall
within the range of 0 (zero) to 100 (one hundred).

The second method of standardization (Standardized II) normalizes
the range of values by placing each raw index value at its appropriate
linear location on a standard scale of 0 to 100. The standardized value
for each cell is compuLted as follows:

Standardized II = M(Cell index - MinM. index) (100.0) (B)
(ax. index - Mn. indaex) k i

19



Grid cells which have been rejected (recoded -1 for a data
category) are also assigned a standardized index value which is a flag to
note that it has been rejected. The rejected cells from the Standardized I
method are assigned a value of -100 (minus one hundred) and the rejected
cells from the Standardized II method are assigned a value of -1 (minus one).

If the Standardized I values are used and cells are rejected, care
must be taken in specifying the options for the Mapping Package. If the
standard default range option (see Mapping Package) for the graphics is used
(ten equal levels), the valid standardized index values may be grouped into
only a few of the display levels because the data range is -100 to +100 and
all of the values will fall into the upper 5 levels. To compensate for this,
the display levels should be redefined by appropriate input specifications.

9. COINCIDENT TABULATION

The Coincident Tabulation develops an accounting for the coincidence
of classes or categories between twvo data variables within the classes or
categories of a third data variable. For example, suppose there was an
interest in determining the number of acres of wildlife habitat among various
vegetation zones and grouped by watershed units. The analysis would ex-
amine each grid cell to determine the boolean combination between habitat
and vegetative class and summarize and print the results by watershed unit.
Another possibility might be to determine the shifts of categories over
time by using two variables that represent say land use or vegetative cover,
at two points in time and tabulate within a geographic grouping, such as
county or city. Test problem 7 compares shifts in land use between two
time periods.

10. MAPPING PACKAGE

a. Introduction

The Mapping Package produces line printer graphic output of analysis
results from the BASE (or WORKING) DATA FILE, Distance Determination, Impact
Assessments and/or Attractiveness Modeling. The Mapping Package was created
from the computer program GRID, developed by the Laboratory for Computer
Graphics and Spatial Analysis, Harvard University. The standard GRID program
was modified and interfaced with the nalysis package- A significant por-
tion of the options available for executing GRID were "fixed" so that users
of RIA need only be concerned with input items that are necessary for these
analyses. A complete description of the GRID program is contained in (3).

b. Printer Graphics

The Mapping Package produces single character or "grey shade"
printer graphics by overprinting one or more selected printer characters
for each grid cell data point. Overprinting is the printing of a string
of characters in the same output location. The grey shades are achieved by
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using selected printer characters designed Lo produce the desired effect.
For example, light shades can be produced by single characters such as
zeros and dark shades by overprinting an 0 with a +, X and Z. The specific
overprinting character selection can be designed by the user (any printer
character may be used) if a unique output display is desired, or the stan-
dard overprint characters (default characters) shown below may be used.

Standard Overprint Symbolism in M4 Card Format

Card Column

Card 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2T 2-3

M4 M 4

M4-2 + / X 1 2 3 4 5 6 7 8 9* L H

!4-3 /-+ X

M4-4 /A

M4-5 Z

c. Levels and Ranges

The default print option uniformly divides the grid file output into
10 levels of equal range. For example if a grid file contained elevations
ranging from 150 to 550 feet, level "one" would be printed as the indicated
printer character (column 1 above on M4-2) for all grid cells with elevations
from 150 to 190, level 2 (column 2) with the indicated printer characters
for all cells from 190 to 230, etc.. to level 10 ranging from 510 to 550.

The number of levels may be specified by the user (a maximum of 22
is permissible, considering the low (L) and high (H) designations), the
range associated with each specified level may be specified (in the above
example the range was 40 feet for all levels), and the overprint symbolism m
may be custom designed by the user. For example, one might be interested
primarily in elevations above 480 feet and wish to distinguish variations
of 10 feet elevation change. The map specifications input would thus
specify 8 levels as follows.

Level Range

1 330 (150 to 480)

2 10' (480+ to 490)

3-8 10' (490 to 500, 500 to 510, etc.)

Tests 1-4 and 6-7 of EXHIBIT I TEST/EXAMPLE PROBLEMS make use of the
standard 10 levels of uniform range and standard overprint symbolism and
Test 5 illustrates output for which the levels, ranges and overprint symbol-
ism were custom designed for that particular analysis.
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III. INPUT PREPARATION

11. GENERAL DESCRIPTION

This section describes the type and characteristics of data which are
entered on each card and which cards should be used for performing a variety
of analysis. Specific input instructions and format are contained in EXHIBIT
II INPUT DESCRIPTION.

The program has been designed to be flexible in the type or sequence
of analysis permitted and to reduce the system oriented data manipulations
typical of data bank oriented analysis. Care must be taken, because of this,
to be consistent in referencing data variables in the files and noting and
cataloguing the sequence in which new variables (perhaps created by the
analysis) are added. A number of the cards are optional and need not be
provided unless those particular data are needed, a particular type of anal-
ysis is desired, or selected portions of the output are desired to be other
than that provided by default.

12. PROGRAM DATA CARD HIERARCHY

Table 2 displays the heirarchy of major data types.

13. DATA CARD DESCRIPTIONS

a. Tl - T3 Title Cards

The three title cards are available for use to identify the unique
features of a particular job so as to provide an unambiguous record of anal-
ysis performed. Useful items to note on the title cards include project
name, run date, data base used, unique identifier, such as land use policy
change, and a systematic, sequential numbering system to permit easy file
storage and retrieval.

b. Job Cards

These cards input data to control the flow of the job, manage the
file system, and provide basic data base specifications.

Jl: First Job Card: This required card describes the number and
types of analyses to be performed. Input is provided to define the number
of Distance Determinations, Impact Assessments, Locational Attractiveness
analyses, and the number of maps to be produced from the BASE DATA FILE.
The program will expect to find appropriate input cards to define each of
the analysis types specified.
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TABLE 2

PROGRAM DATA CARD HIERARCHY

Job Cards

o JOB TITLE
o ANALYSIS TYPES The data apply to the
o BASE DATA FILE SPECIFICATIONS entire job.
o BASE DATA FILE FORMAT (optional)

Distance Determination Cards

- SEARCH SPECIFICATIONS Apply to each search
- SEARCH TITLE

VARIABLE RECODING Applies to each
variable search

Impact Assessment Cards

- IMPACT ASSESSMENT TITLE Apply to each impact
- IMPACT ASSESSMENT SPECIFICATIONS assessment

* VARIABLE RECODING Applies to each variable used

- IMPACT INTERACTION MATRIX Applies to each impact
assessment

Attractiveness Analysis Cards

- ATTRACTIVENESS MODELING SPECIFICATIONS Apply to each attractiveness
- ATTRACTIVENESS TITLE analysis

* VARIABLE RECODING Applies for each variable used

Coincident Tabulation Cards

- COINCIDENT ANALYSIS TITLE Apply to each analysis
- COINCIDENT SPECIFICATIONS
- ROW & COLUMN TITLES Applies for each variable

Mapping Cards

- MAP TITLE
- LEVEL SPECIFICATION
- RANGE SPECIFICATION Apply to each map
- SYMBOL SPECIFICATION
- EXECUTION COMMAND
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J2: Second Job Card: This required card describes the contents
and structure of the BASE DATA FILE. The location of the file (tape or disc,
cards), the format structure, number of data variables, and number of rows
and columns comprising the file are specified. The flag to create and save
a WORKING DATA FILE for subsequent use is located on this card.

J3: Third Job Card: This optional job card specifies the precise
format (in acceptable FORTRAN form) of the stored record of the BASE DATA
FILE.

c. D Cards - Distance Determination

The D Cards specify the operations required to cause Distance Deter-
minations to be performed. All distance determinations (as specified on the
first Job card), are performed before proceding to the next type of analysis.
The results from each distance analysis are placed in the WORKING DATA FILE
if requested and are available for subsequent analysis. For graphic display
of results, map cards must follow each D card set.

D1 Card: This required distance determination card specifies the
number of variables to be used, a flag for graphics, grid cell dimensions
(x and y), a distance interval for ordinal scale grouping radius, and an
output label.

D2 Card: This required card contains data that causes retrieval
of the appropriate variables and identifies the characteristics to be
searched. A D2 card is required for each variahle that is used for a
specific distance determination. The recoding to flag characteristics for
which distance determination will be made are accomplished in 2 column
subfields of the standard data field ttructure.

d. I Cards - Impact Assessment

The I cards specify the operations required to cause Impact Assess-
ment to be performed. All impact assessments fis specified on the first
Job Card) are performed after all distance determinations and associated
mapping are completed and prior to other operations. The output is gen-
erally in map form requiring that map cards follow. The results may be
stored in the WORKING DATA FILE for use in subsequent analysis.

IT Cards: Three cards are required for output labeling which will
appear on the first page of output from each impact assessment. The oppor-
tunity to label output should be used for information and bookkeeping pur-
poses, and to define unique aspects of the particular assessment performed.

Il Card: The II card specifies the number of variables to be used
and flags which of the optional impact matrices to be used. The analysis
may be performed for two or three variables, the latter requiring the con-
struction of an intermediate matrix that may be specified.
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12 Card: Two or three cards are required, one for each variable
to be used, as specified in the Il card. The relative importance of each
variable is specified (importance can be interpreted similarly to the
'independent' variable) and the characteristics recoded representing the
impact relationship for each category of the variable being coded. Pro-
vision for a variable title output label is also available.

IM Card: Five IM cards are required for the initial impact matrix
when three variables are specified. Each IM card specifies one row in the
impact matrix. The matrix is constructed to define the relationship be-
tween the second and third most important variables.

FM Cards: Five FM cards are required to define the impact
relationship between the second and first most important variables. Each
card represents one row in the impact matrix.

e. A Cards - Attractiveness Modeling

These cards specify the operations required to cause locational
attractiveness to be performed. All locational attractiveness modeling is
performed after the impact assessments have been completed. Output is usual-
ly in map form requiring map cards to follow attractiveness modeling cards.
The results may be stored in the WORKING DATA FILE for use in subsequent
analysis.

Al Card: This required card defines the number of data variables
and display options selected. The display options include specification of
the manner of standardizing the index values (raw, uniform range or normal
density function), the levels of display (optional 20), and text output for
labeling.

A2 Card: An A2 card is required for each of the data variables used
in the attractiveness analysis. Each A2 card specifies the variable, and
recoding to provide the weights to be used to compute the attractiveness
index.

f. C Cards - Coincident Tabulation

These cards specify the operations necessary to cause the coincident
tabulation to be performed. Coincident tabulations are performed following
attractiveness analysis. The output from coincident tabulations is tabular
and may not be stored in the WORKING DATA FILE for subsequent use. Three
data variables are needed to perform the analysis, two for which coincidence
between classes is to be determined in a category of the third variable.

CT Cards: Three title cards are required for job output labeling.
Any alphanumeric label that can aid in identifying and cataloguing the pro-
gram output may be used.

Cl Card: This required card specifies the size of each grid cell
in acres to cause tabulation to be in meaningful areal units, and contains
flags for optional percentage labeled output.

25



C2 Card: This required card defines the data variable and cate-
gories in which the coincidents will be grouped.

T2 Card: A T2 card is required to describe the group title for
the categories in which the coincidents are grouped.

C3 Card: This required card defines the data variable correspon-
ding to the row values in the coincidents matrix. The data specified is
the variable, number of categories and general variable title.

T3 Card: A T3 card is required to desctibe the category title
for each category of the data variable specified on the C3 card.

C4 Card: This required card defines the data variable corres-
ponding to the column values in the coincidents matrix. The data specified
is the variable, number of categories and general variable title.

T4 .ard: A T4 card is required to describe the category title for

each category of the data variable specified on the C4 card.

g. M Cards - Mapping

The mapping package is a utility routine available for displaying
line printer plots of selected output. The routine is a limited version
of a more general mapping package entitled GRID. Several of the mapping
features are optional and may be specified on these cards. The Mapping
Package may be called to map variables directly from the BASE or WORKING
DATA FILE or the analysis packages. The appropriate map cards are inserted
in the job data stream whenever map output is desired.

MP Card: This required card specifies the data variable to be
displayed and several options. The information to be specified includes
the sublevel text flag, flag to indicate the particular line printer mode
of overprint control, and minimum display value.

Ml Card: This optional card may be used to specify the value
range for mapping. Values outside the range specified will be lumped and
printed with an L or H as appropriate.

M2 Cards: This optional card specifies the number of levels or
class intervals that are desired for output display.

M3 Cards: This optional card is a companion to the M2 card and
specifies the relative size of each of the levels specified on the previous
M2 card.

M4 Cards: These optional cards may be used to specify the overprint
characters that will be output as the grey shade symbolism for each of the
levels (either the 10 default or those specified on M2 and M3 cards). The
first M4 card flags that overprint optional input will be provided; the second
M4 card contains the overprint character for the first overprint for each map-
ping level; the third M4 card contains the second overprint character for
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each mapping level; the fourth M4 card contains the overprint character
for each of the mapping levels and the fifth M4 card similarly for the
fourth (and last) overprinting.

M5 Card: This optional card may be used to increase the size
of the grid cell mapping character to assist in representing maps of
different scales. The enlarged mapping character size must be expressed
in multiples of the original grid cell character size.

M6 Cards: These optional cards may be used to reclassify and/
or aggregate a specified data variable value to a specific map level.

MS Card: This required card flags the termination of the data
input card stream for the map package.

Text Cards: Any number of additional text cards may be in-
cluded.

ENDT Card: Signals the end of the optional text input.

Sublevel Text Cards: These optional cards permit the addition
of up to 3 cards each of sublevel text (text to legend symbols) for map
output.

99 Card: This card flags the end of sublevel text input.

ME Card: This required card causes execution of the map
package to be initiated.
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IV. OUTPUT DISPLAYS

14. DISPLAY SEQUENCE

The possible sequence of output from RIA will be 1) general title,
job controls and data bank particulars, 2) maps of variables from BASE
DATA FILE, 3) distance determinations (as many as are specified), and maps
of results if specified, 4) impact assessments (as many as specified), and
maps of results if specified, 5) locational attractiveness (as many as
specified) and maps of results if specified, and 6) coincidents analysis.

15. INITIAL JOB DATA

The first page of all computer runs contains reformatted output of
the title cards (3), card column data entry images of the job cards (J,
J2 and J3 cards), a summary of the operations to be performed, configura-
tion and format of the data bank. The annotation of the options comes
directly from the J and J2 card image data except for one important item.
The number of data variables in the WORKING DATA FILE is automatically
derived and printed as the number uf variables in the BASE DATA FILE (in-
put) and the number of Distance Determinations, Impact Assessments and
Attractiveness Models specified on the J1 card.

16. MAP DISPLAY

Map output is labeled with the bold heading MAP PACKAGE, followed by
card column data entry images of job input and a summary of options exer-
cised then followed by the overprint map. The output consists of an over-
print map, title and legend. The overprint map will be a single character
for each grid cell, such as EXHIBIT I, Test 1, in which land use is mapped,
and the mapping symbols are the numeric categories of land use, or may be
standard multi-character overprint (such as Test 2, distance determination
results) using the default symbolism. The map display will run continuously,
no line space skips at page junctions and if requires more space than the
page width, will be printed on another panel that may then be joined. The
border includes sequential numbering from the upper left corner, noted at
each 10 character or line spaces so that easy reference to a location on the
map is possible.

The map is followed by the title, an indication of data extremes and
the ligend. The legend headings and their definitions are:

LEVEL NUMBER: The nomenclature used to refer to the mapping cate-
gories. LEVEL 1 is the mapping category for the
lowest magnitude values.
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SYMBOL: The corresponding overprint symbolism for each
mapping level.

VALUE RANGE: The lower and upper bound of the magnitude of
values that are mapped in the corresponding level.

PERCENT VALUE RANGE: The percentage of the range of values that are
mapped in the corresponding levels.

FREQUENCY: Number of grid cells that fall within the cor-
responding value range.

PERCENTILE RANGE: Cumulative percentage of the number of cells
falling within the corresponding value range.

PERCENT OF AREAS: The proportion of mapped cells that fall within
the corresponding mapping level and value range.

The default mapping specifications result in 10 mapping levels, each
with 10 percent of the value range. Most output maps shown for the tests
make use of the default 10 equal value mapping levels. It is possible to
make use of 22 mapping levels and uniquely designed overprint symbolism.

17. DISTANCE DETERMINATION

The additional output (over initial job data) begins with the bold
heading DISTANCE DETERMINATION and includes card column data entry images
and a summary of options used and search specifications. Test 2 is an
example of a distance determination. The analysis specifications identify
the variables being searched, and the recoding necessary to cause the
desired distance determination to be performed. A note on the output ex-
plains the recoding scheme. The map display, if requested, is an overprint
representation of the distance to desired features. An option permits a
number map to be produced that would be the two character level of the dis-
tance. For example, a cell 1400 feet from a desired category for a distance
determination specifying a grouping interval of 200 feet would be printed
as 07. The values that may be printed range from 0 to 23.

18. IMPACT ASSESSMENT

The additional output (over initial job data) begins with the bold
heading IMPACT ASSESSMENT and includes card column data entry images and
a summary of options used and impact analysis specifications. This is
followed by the initial impact matrix (if three variables), final impact
matrix and map display if requested. Test 3 and Test 4 are, respectively,
impact analysis of 2 and 3 variables. Test 4 indicates "Potential Ground-
water Pollution" is the title, that data variables 7 (soils), 8 (slope)
and 10 (land use) are used and the categories within each variable having
extensive, severe, moderate, slight or null impact potential (the codes
are 5 through 1 ranging from severe to null). The number of cells falling
in each category is printed following the Final Matrix. An overprint dis-
play map is generated if requested.
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19. LOCATIONAL ATTRACTIVENESS

The additional output (over initial job data) begins with the bold
heading ATTRACTIVENESS MODEL and includes card column data entry images and
a summary of options used and locational attractiveness specifications.
A line printer overprint map is produced if requested and is the usual
output mode for this analysis. Test 5 is a two variable attractiveness
analysis. The number of cells evaluated is indicated and the number rejected
(recoded with -1 to delete from analysis) is also printed. The variables
recoding and relative importance between variables (INDEX WEIGHT) are printed.
The recoding values are -1 (reject), 0 (no importance) and 1 through 10 (rel-
ative importance between categories, 10 being the highest). Statistics
summarized are mean, maximum, minimum, and standard deviation for the com-
puted (raw) and alternative standardization modes. Standardized I is an
assumed Gaussian distribution of values and standardized II is an assumed
uniform distribution. The option selected is noted by a printout note.
Map output follows. Note for Test 5 that the level option of the !'' spec-
ifications was exercised so that output was restricted to 6 levels. Test 6
includes a distance determination that was saved in the WORKING DATA FILE
and then used in the locational attractiveness analysis.

20. COINCIDENTS ANALYSIS

The additional output (over initial job data) begins with the bold
heading COINCIDENTS TABULATION and includes card column data entry images
and a summary of options used and coincidents specifications. A coincidents
matrix is output for each grouping category of the first data variable.
Each output matrix is labeled with the grouping title and row and column
legends are printed below the matrix. Test 7 is a coincidents analysis in
which the grouping is by damage reaches, and the row and columns are exis-
ting and 1990 land use, respectively.

The values displayed are the number of acres which are coincident with
the row (existing land use) and column (1990 land use) categories. The dia-
gonal values in the matrix are the number of acres which have the same data
class value for both data variables. Since both data variables are land use
conditions, the diagonal values are the number of acres which have remained
unchanged from the existing to the 1990 alternative future condition. The
horizontal values are the number of acres which have changed from the row
category to the column category. For example, Test 7, in row 1 (existing
natural vegetation) damage reach 2 indicates that 106 acres which were clas-
sified as natural vegetation in existing conditions remained unchanged, 6
acres were converted to medium density housing, 41 acres to industrial land
use, etc. Therefore, a complete accounting of damage reach 2 is made of
the existing land use categories (natural vegetation) and how they changed
to the 1990 future alternative land use pattern. The total amount of land
classified as natural vegetation under existing conditions is 272 acres
(sum of the values in row 1 and displayed in the last column of row 1) and
the total amount of land classified as natural vegetation under 1990 condi-
tions is 141 acres (sum of column 1 values and displayed as the last row
value in the column).
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EXHIBIT I

TEST/EXAMPLE PROBLEMS

RESOURCE INFORMATION AND ANALYSIS

Introduction

The seven test problems contained in this exhibit provide examples of
input and output for a variety of problems that may be analyzed by the RIA
program. Included in these problems are example uses of each of the four
major analysis packages: Distance Determinations, Impact Assessments, At-
tractiveness Modeling, and Coincidents Tabulations. Selected printer dis-
play output options (Mapping Package) are included in the Distance Determin-
ations and Attractiveness Modeling examples.

The test problems make use of the data bank that was developed for
the Trail Creek Watershed in conjunction with the Phase I Oconee Basin Pilot
Study (2). Trail Creek, which is approximately 12 sq.mi., is located near
the city of Athens in Clarke County in northeast Georgia. Input decks for
the test problems and a magnetic tape containing the BASE DATA FILE are
available from the Hydrologic Engineering Center upon request. These test
problems may be used to familiarize the user with the RIA program capabil-
ities and to verify that the program is functioning properly by reproducing
the results of the test problems.

Table 1-1 contains the BASE DATA FILE directory. A BASE DATA FILE
(data bank) directory is a listing of thp data variablpq and associated
categories that comprise the grid cell data file. The format for the BASE
DATA FILE is (12F4.0, 2F8.2, 2F4.0, 2F2.0). There are 18 variables and
each variable is catalogued in a grid cell array containing 92 rows and
129 columns.

The TEST/EXAMPLE problems are each defined by a test number and title,
problem statement, discussion of input requirements and output solutions,
and listing of computer input for and output from the test problems. An
index to the test problems is contained on the next page.
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TEST/EXAMPLE PROBLEM INDEX

Test Number Title Page

Map data variable from BASE DATA FILE 8

2 Distance determination-single variable 15

3 Impact assessment-two variables 24

4 Impact assessment-three variables 34

5 Locational attractiveness-two variables 45

6 Locational attractiveness-four variables 54

7 Coincident tabulation-existing and 1990 68
land uses within damage reaches
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TABLE I-I

BASE DATA FILE DIRECTORY

Variable Sequence Number

1 GRID CELL ROW

1 - Row 1

2-92 - Rows 2 - 92

2 GRID CELL COLUMN

1 - Column 1

2-129 - Columns 2 - 129

3 WATERSHED

1 - Trail Creek

4 HYDROLOGIC SUBBASIN CODES

1 - Subbasin 1

2-21 - Subbasins 2 - 21

5 DAMAGE REACH CODES

1 - Damage Reach 1
2-5 - Damage Reaches 2 - 5

6 - Outside Damage Reaches

6 SOIL IDENTIFICATION

1 = AN Appling Sandy Clay Loam

2 = AX Appling course sandy loam

3 = BFS Buncombe loamy sand
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4 = CB Cecil soils

5 = CI Colfax sandy loam

6 = COA Congaree soils and alluvial land

7 = COB Chewacla soils and alluvial land

8 = CY Cecil sandy loam

9 = CZ Cecil sandy clay loam

10 = DH Davidson clay loam

11 = DQ Davidson sandy loam

12 = LD Louisburg stony loamy sand

13 = LN Louisburg loamy sand

14 = MG Madison sandy loam

15 = MI Madison sandy clay loam

16 = MM Madison - Louisa complex

17 = MV Musella clay loam

18 = PF Pacolet sandy loam

19 = PG Pacolet sandy clay loam

20 = PH Pacolet - Gullied land complex

21 = PI Pacolet stony sandy loam

22 = ROK Rock outcrop

23 = WK Worsham sandy loam

24 = WOS Wehadkee and alluvial land

25 = 00 Water

7 HYDROLOGIC SOIL GROUP

1 - Group A (Low Runoff Potential)

2 - Group B (Moderatc Infiltration Rates)

3 - Group C (Slow Infiltration Rates)

4 - Group D (High Runoff Potential)

8 LAND SURFACE SLOPE

0 - Rock Outcrop

1 - 0 to 2 percent slope
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2 - 2 to 6 percent slope

3 - 6 to 10 percent slope

4 - 10 to 15 percent slope

5 - 15 to 25 percent slope

6 - 25 to 45 percent slope

7 - Greater than 45 percent slope

9 EROSION CODE

0 - Little or no erosion

2 - Moderately eroded soils

3 - Severely eroded soils

10 EXISTING LAND USE

1 - Natural vegetation

2 - Developed open space

3 - Low density residential

4 - Medium density residential

5 - High density residential

6 - Agricultural

7 - Industrial

8 - Commercial

9 - Pasture

10 - Water bodies

11 - Outside study area

11 1990 ALTERNATIVE LAND USE PATTERN

1 - Natural vegetation

2 - Developed open space

3 - Low density residential

4 - Medium density residential

5 - High density residential
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6 - Agricultural

7 - Industrial

8 - Commercial

9 - Pasture

10 - Water Bodies

11 - Outside study area

12 Unused variable location

13 REFERENCE FLOOD ELEVATION

Flood Elevations to the nearest .1 feet

are stored for each grid cell in the flood plain

14 TOPOGRAPHIC ELEVATION

Land elevations to the nearest .1 feet

are stored for each grid cell in the study area

15 Unused variable location

16 EXISTING LAND USE WITH PROPOSED 1500 ACRE PLANNED
UNIT DEVELOPMENT

1 - Natural vegetation

2 - Developed open space

3 - Low density residential

4 - Medium density residential

5 - High density residential

6 - Agricultural

7 - Industrial

b - Commercial

9 - Pasture

10 - Water bodies

11 - Outside study area
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17 DISTANCE TO EXISTING HOUSING

0 - Housing located in this grid cell

1 - Cell centroid 200 feet from housing

2 - Cell centroid 400 feet from housing

3-23 - Cells centroids 600 to 4600 feet from housing

18 DISTANCE TO EXISTING INDUSTRY

0 - Industry located in this grid cell

1 - Cell centroid 200 feet from industry

2 - Cell centroid 400 feet from industry

3-23 - Cell centroids 600 to 4600 feet from industry
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TEST 1

MAP DATA VARIABLE FROM BASE DATA FILE

Problem Statement

Obtain a line printer map display of the existing land use data
variable (data variable No. 10) from the BASE DATA FILE. The land use
categories should be identified by the numeric symbols corresponding to
the BASE DATA FILE directory.

Description of Input Requirements

The basic input required to obtain a line printer map display of the
existing land use data variable includes: 3 title cards, (Tl-T3), the job
specification (JI-J3) cards and the Mapping Package cards (M). The key
input variables are: NGRPH (Jl.5) which specifies that a display of a
BASE DATA FILE variable will be made, NSKIP (J2.6) which indicates that a
WORKING DATA FILE will be created (must be done to obtain map since this
data bank is formatted) and NVAR (MP.I) which identifies the variable in
the BASE DATA VILE to be mapped. The sublevel text flag (MP.3) is speci-
fied. A set of M4 (symbolism) cards are provided. The first M4 card
specifies the symbolism and the remaining 3 are blank, i.e. no overpritini
is specified. The sublevel text option is used to legend the output
symbolism.

Discussion of the Results

Computer graphic display of the existing land use data variable num-
erically depicts the location of each of the 10 land use categories. The
numeric symbol 1 corresponds to existing land use category one (natural
vegetation), symbol 2 for category 2 (developed open space), etc. The
total number of grid cells in each category and the percentage of the area
thus represented is tabulated in the legend output below the map.
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Ti TEST NO. I
T2 BASE DATA FILE VARIABLE DISPLAY
T3 DATA VARIABLE NO. 10 EXISTING LAND USE CONDITIONS
JI

J2 1 1 18 92 129 !
J3(12F0j2F8 2,2 F,O2F2,0)
MP 10 0 1
M4

1234567890

3 BLANK CARDS

MS
TEST NO, I

BASE DATA FILE VARIABLE DISPLAY
DATA VARIABLE NO, 10 EXISTING LAND USE CONDITIONS

ENDT
01
01 NATURAL VEGETATION
02
02 DEVOPED OPEN SPACE
03
03 LOW DENSITY HOUSING

0I
04 MEDIUM DENSITY HOUSING
05
05 HIGH DENSITY HOUSING
06
06 AGRICULTURE
07
07 INDUSTRY
08
08 COMMERCIAL
09
09 PASTURE
10
10 WATER BODIES
99
ME
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aaaalaaa..aataaaata c.,.c aaa..* *tit

etata aaeltitl tacat ltt... tet..,.,

teat. C....l altata .. at a...

ltt attt /ttta att aata

aaarai a..aaaattitt atett ltai aata.tt

itatt.. atilt t,.tt. attata at.. tea..

ealt. a...t.ttili atactt aaaaalil

a.... tBaa., tattat at..t. ltitttt

aitat tat t..tt tt ittitattali

a.... aaaaa t..it atat tet.

teat. tta ttttt tat t.

itta ittta ttt at... teta

RESOURCE INPORMATION AND ANALYSIS
VERSION 1.0, SEPT.,1977

THE HYDROLOGIC ENGINEERING CENTER

UJS.ARMY CORPS OF ENGINEERS
609 SECOND S3T

DAVIS3 CA& 95616
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TEST NO. I
BASE DATA FILE VACTABLE DISPLAY

DATA VARIABLE NO, 10 EXISTING LAND U3L CONDITIONS

J1 CARD

CC 12346780o123usbTA9ot23'1567'Ot To23MS5?89o 133La5bveq0I33a56 01 O234569O 234S6T890
ii 0 0 0 0 1

THIS JOB WILL PERFORM THE FOLLOWING

NUMBER Of DISTANCE DETERHINATIONS CNSRCHj a 0

NUMBER OF IMPACT ASSESSMENT$ (NIM) a 0

NUMBER Of ATTRACTIVENE3S MODELS (NAM) a 0

NUMBER OF COINCIDENTS TABULATIONS (NCOMS 8 0

NUMBER OF MAPS FROM THE DATA FILE (NGRPN) a I

J2 CARD

CC 1234S6789012346TS90I23:S&eqo i 3a567aqo12346968O1690 Obao343456b7Sa4S53tS oS q
JZ to 9a 139 1 0

DATA FILE INFORMATION

THE COMPUTER FILE THE BASE DATA FILE IS ON CNFILE) a I

THE NUMBER OF DATA VARIABLES IN THE BASE DATA FILE (NOV) a I8

THE NUMBER OF DATA VARIABLES IN THE WORKING DATA FILE (NN) a 18

THE NUMBER Of ROWS CNROWS) a 92 THE NUMBER OF COLUMNS CNCOL) 1 129

THE WORKING DATA FILE WILL BE CREATED (NSKIP) M I

THE BASE DATA FILE IS FORMATTED (NFORN) a I

J3 CARD

CC 1234Sb7B9o123uS6TO9I0545hTa9oI2346TO8OI234S9vqOI3T45.79oOIa34ST89OIa34S6789
0

J3CI2FA,0#2FB.2*2F,o,2F2.O)
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*X X XXX IXX

X XX XX X XX X 0
*X x X XXXX 

X X XX XX X

* XXX XXX XXX X X XXX XXX XXXXXa

* X X X X X X X X X X X X
* XXX X XX XXX X X X XXX
* XXXX XX X X X XXXXX X XX X
* . X X XXX X X X X XXXX XXXXX a

MP CARD

CC 1234507690123a5078901 as'&s.7eoog34567eeo123u567s901234s,7a9o1a3.,67S901234SA7aoo
HP 10 0 1 0

IDATA VARIABLE MAPPED (NVAR) a t0

MINIMUM VALUE MAPPED (MNV) a 0

IUBLEVEL TEXT FLAG (lOUBT) a I

LINE CARRIAGE CONTROL CLCAR) u0

M4 OPTION(SYMBOLS)
...................

LEVEL 1 2 3 45 6789@ 0 S' S S9 0 1 23065

OVERPRINTI I
GVERPA INT2
OVERPR!NT3
OVERPAINT4
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b 6666 2

1 6666..1 60 3 3

2 66611 61166101 1 31 ob 2h.

116 211122212I6II6I1112I6666660333333 bb 6
26 0 66 b b I I I I I I I I l 11 666l 333 l 6666

3366 13122 11 b :- 1 16666666666bbbb
2 ~~~66 612112666 ;22l1666 16".6

213 2 I I I i itI II III1 22 1 66 66 666 1ab

bhbhbooo2 66 I 1 1110116611 206666booth
6122 h 6 6 6222121666126666bblm I l bb 'lIIl 66166 6

h1332 bo 26666h 1222111212212 11 it bb

2 ~ ~ ~ ~ ~ ~ ~ ~ o 1602166I222221126611ll66

2 ht66666bo Ibh h666122 216 bhIIb 0hhb.611 bbbbobbb 1 6 6 36 33
666266666666221212126666666622122 &I o 6666 662266 obIIb66bbo 2 3333

2b 6661166611, i 12li 666666611 9 1212166969 3 3

2~h 6 to66 1 1 6 1 1622111 261 1 11 12 2I19 12U 2 Ol 31 I2~RA9 6662111b1211122112111112 191h011992 22

3 ~ ~ qQl 6R662,6666662 212222221221222612122 t122 2922222122 6b
4 0.0 f6b66661122226222612 l6l bob 6666 61 11121 a IIIIII6bo

2 9QQ12121QQ III ho "I 333,~.666666216666666666bobh622121222096 6660th

aol 9922222I2I9I9I12 212 22 11 10 666 3366 6 66666669696666 61212666" 121 1122122h.6666
2~AQl 222 22992262I26666606636o6669996662121162222 2h00066

2~~~ 99122 299911222126666336606667766 6212121 2222666

10R992 1111 lI I 2 221222 1 09999?1 1 66666bi 10006610006661112 1 II II I1166666666
2i I91 2221 21212222ql it 22112666222620662222 1 11212126666666

2 ~ ~ ~ 22l2 22211909999 299977?77 7 11 1666661 2 6 66 211 11b666666
* op1  I2 I2 I I2 I 1 1666661211 6 66 661 1 211 1 121 66 h6666

2q 192211t,11111 2 29 9699 a 9 2121106o6066b6 2 61666221 2212660666666 Illb.b~~b
9~ 222I22222 1222907711mm 22226666666666622260666111222 o"1h211 666b6

ARI a66 " 2111 222111 liqqoll 222111 266662122l 22222222211 622 11211111160,e666000 T
Q999q"'.,g 2222222 22119999927712299 666 ..... 2122212212.....06666

2~ 9 2212999999992129977766666211111121112121121666662,66666666bo3

2 *699222 l2127771279 " 9999960666bb21122 22q90 112 222211 11122 66666o6a035

.11 192~~ 1 1 1 32 226699666 1222122222222212I11112122222121222222226666662I2I9I9666 I

t e21 311133111223 621112222222212211 12222226669962 A A 92122211111 1132 2226122221,121 22122 2221112122212 I1111 2666696 1Il 2S3

t 2?2222 131 ' 1122 22222122212 10 21221121122112 11212266663 

T a6~~2 2122122222222222 366662 2 12212212 316611666660b

1?2?66222122 I 2 2221222222222266 11313321 1226666

I 222222 ? P 2?22P2722122*22 666 222166
2 2 222 2266162'~ 221222226a 32266
2 12166?2?26661?3,2 22222 226622226 6
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TEST O, I
BASE DATA FILE VARIABLE DISPLAY

DATA VARIABLE NO. 10 EXISTIN4 LAND USE CONDITIONS

DATA VALUE EXTREMES ARE toO00 10,000

PERCENT PERCENT
LEVEL VALUE VALUE PERCENTILE OF
NUMBER SYMBOL RANGE RANGE FREQUENCY RANGE AREAS

11111111 1,000 000
1 11111111 10,00 178S 52,34 NATURAL VEGETATION

1Illlll 1,q00 S2,34

22222222 1.900 2,30
2 22222222 10.00 130 2.61 DEVOPED OPEN SPACE

22222222 2,800 54,a5
wwwo-ww-~ew ... 0.0 ... wwe~~wmmw~wo~~g

33333333 2,600 54,95
3 33333333 1Oo0 2O 3,67 LOW DENSITY MOUSING

3333333 3,700 98,82

44444444 3.700 56,82
4 44444444 10.00 124 2,33 MEDIUM DENSITY MOUSING

44444444 4,600 61.1!

55555555 4,600 61is
5 5s55s5s 10.00 24 'as HIGH 06 "ITY MOUSING

55555555 S.roO 61,60

66666666 5.500 61,60
6 66666666 10,00 1493 26,06 AGRICULTURE

66666666 6400 09,66

7777707 .o.00 9.. 6

7 77777777 10.00 55 1.03 INDUSTRY
77777777 7,300 9070

000 ......... *... ....... . ... ...........

66888888 7.300 90.70
a 86866888 10o00 86 1,62 COMMERCIAL

8666668 6.200 92.31

99999999 60200 92,31

9 99999999 10.00 364 6.84 PASTURE
99999999 9.100 q99.s

nevwev ....a.... 0........ 0'...

00000000 9.100 99.15
to 00000000 10,00 as o89 MATER BDIES

00000000 10,000 100.00
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TEST 2

DISTANCE DETERMINATION - SINGLE VARIABLE

Probl em Statement

A regional planning commission is interested in determining desirable
future industrial locations. One criteria of the planning commission is
to locate the potential industrial air and sound pollution sources as far
as possible from existing residential housing. Using the Distance Deter-
mination Package determine the minimum distance of each grid cell in the
study area from those cells assigned land use categories associated with
residential housing. Use the existing conditions land use pattern (data
variable 10) to perform the analysis.

Description of Input Requirements

The usual title and job cards are required. The key input variables
used in determining potential industrial locations removed from existing
residential housing are: NSRCH (Jl.l) which specifies the number of dis-
tance determinations to be made; NV (Dl.l) used to specify the number of
spatial data variables used in the distance determination; the output form
desired (graphic not number map, D1.2), the cell dimensions (Dl.3 and D1.4)
and radius interval (DI.5). The subfield values (IRC) on the D2 cards
associated with low, medium and high density residential housing categories
of the existing land use pattern are assigned values of 1 to designate that
distance determinations will be performed for these data variable cate-
gories. Map Package (M) cards are provided to display the output. The
default options for mapping are used except that 20 mapping levels rather
than the default of 10 are specified.

Data variable 17 in the BASE DATA FILE was created by a similar run and

saved as a new data variable.

Discussion of Results

The graphic map indicates the distance determination results based on
various leveis of grey shading and numeric symbolism. The areas plotted
as decimal points are grid cells assigned with distance intervals up to
1.15 so includes existing residential housing cells and cells within about
200 feet and the areas plotted as asterisks are those grid cells farthest
removed from residential housing.

The distance calculations were specified to be grouped into discrete
200 foot intervals (radius interval input) so that the cells shown with
level 20 symbolism (*) with a minimum value of 21.85 (truncated to 21) are
at least 4200 feet (21 x 200) from a residential cell.
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TEST Nn. 2
LOCATTON CIITAI.CL ZETE;miATCN

DISTANCE FCP RLSIOENTIAL MCvS1NG

JI CARO

CC 12345 289O1233?8e076$ S89RI23 eT8901234SO1890123SO57890123a56789012345eT890
J 1 1 0 0 0 0

THIS JOB WILL PERFORM THE FOLLOWING

NUMBER OF DISTANCE OETERHINATIONS (NSRCH) E I

NUMBER OF IMPACT ASSESSMENTS (NIM) p 0

NUMBER OF ATTRACTIVENESS MO'ELS (NAN) 0 0

NUMBER OF CelINCIDENTS TABULATIONS (NCOMB) a 0

NUMBER OF MAPS FROM THE DATA FILE CNGRPH) 8 0

J2 CARD

CC 1234T6789OI2I3US6Q89T7o I A 34S6QOOl3 Sb~eqOlI 3bT8901234S6789O12346789 0J2 1 1 le 92 129 0 0

DATA FILE INFORMATION

THE COMPUTER FILE THE BASE DATA FILE 13 ON CNFILE) a I

THE NUMBER nF DATA VARIABLES IN THE BASE DATA FILE (NOV) a 18

THE NUMBEP F ODATA VARIABLE3 IN THE WORKING DATA FILE CNN) a 1S

THE NUMBEO nF ROWS (NRONS) a 92 THE NUMBER OF COLUMNS CNCOL) a t29

THE WORKING DATA FILE wILL NOT BE CREATED (NSMIP) a 0

THE BASE MATA FILE 13 FORMATTED (NFORM) * I

J3 CARD

CC 123 b789012356?79o;o23a TSq AI23 MT669O123uSeO89ogz356Te401334O567?890123USb78 0
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aXXXX TX XXXX XXXXX XXX X X XXXX XXXXX
*X XX X X X XX X X X

9 X XX XXX X X X X XXX XXX
aX X X X X XXXXX X XX X X
*XXXX XXX XXX X X X X X XXXX XXXXX

MYXX XlXXX XXXXX XXXIX XXXX X X XXX X X XXX XXXXX XXX XXX X X
a XX X I w X XXXX X XX X X I X X X X XX Xa
a XXXX X KNEEX XXXX X XX X X XX X X X X X X XXN X

~X XX X K X X X X XX XX XXKXX X X X X X XXa
aXXXX XXXXX X XXXXX X X X X XXX X X X K X XIX XXX X Xa

DISTANCE CALCULATION NO, I

DISTANCE 200 FT, INTERVALS
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fli C4qD

nt 1 2 200, 333, 200,o0STANCE ?00 FT, INTERVALS

F'r THTS nISTAkCE DETErmIKATICN

THE NUMBEo OF DATA VARIABLES (NV) 9 1

THE GRAPWIC OPTION (OPTG) s 2 (GRID MAP)

THE GRID CELL DIMENSIONS ARE
XLEN a 20%.0 YLEN a 333.0

THE DISTANCE INTERVAL IS 200, FEET

02 CARDS
... seao

CC 12356o79ot1345678'O j2;345o At23eq9r23a56$196?123u55 7890123 4367901 23o5bT6 9
02 10 0 0 0 1 1 1 0 0 0 0 n 0 0 0 0 0 0 0 0 0 0 0 0 OEXISTING LAND USE

aaaamaa*aaaaaaaaaaae**aa*aaaaaaaaaa***a**aa*aaaaaaa**aaaaaa**aaaa*aaaaaaaaa**aaaaaaa****aaaaaa.

* THE FOLLOWING DATA VARIABLES •
* ARE REING SEARCHED a

, VAR a RECISDING FOR CLASSES a a
0 I. * 0 2 1 2 3 5 6 ? 8 9 0 3 vARIABLE a

S0 0 0 0 0 0 n 0 0 0 0 0 0 0 0 0 0 0 0 0 * EXISTING LAND USE a

A RECODING VALUE OF ONE MEANS TO ASSIGN GRID CELLS
WITH THAT DATA CLASS A DISTANCE VALUE OF ZERO#
AND ALL OTWER CELLS HAVE A DISTANCE VALUE ASSIGNED
BASED ON NOW FAR AWAY IT IS FROM THE CLOSEST

ZERO VALUED CELL.
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X X X KK X a
X X XXX IX *

X X XX X Xa

*XYXX XKX XWX K X XXX XXX XXXIX
X K XX X X XK X X XX X X a

* XKX K X X XXX K K X XXK '
X :XXE:X X X K XXXXX X ElK X

a X XX X X X K XXXXKXXK a

NP CARD

CC 1234567B90123A56789ot 23a:;a78901a2345e759o123aSb789O1 23S67Bqo 12345b780012336~789O
NP a a 0 0

DATA VARIABLE NAPPED (NVAR) a 0

MINIMUM VALUE NAPPED (NINY) * 0

SUBLEVEL TEXT FLAG MST)1 8 0

LINE CARRTAGE CONTROL (LCAR) a 0

M2 0PTION(LEVELS2

NUMBER Of MAP LEVELS a 20
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DATA VALUE EXTRENES ARE 0.o00 23,000

PERCENT PLRCENT
LFVEL VALUE VAIUE PERCENTILE OF
NU1BER YM8nL RANGE RAN.Gl FREQUENCY RANGE AREAS

.0 0.000 0,00
I . ..... ,00 501 9,39

'89 1,150 9,39

1.150 9,39...........:............ ............ we.............2 .q*..,.o 5.00 323 8,05
*,,eaeA, 2,100 15.oo

I//// 2.300 15.a
3 I/it/ 1 5.00 311 5.83

/I/f111 3.450 21.2b
........ .. ... O woo .......... 0 .. .. .. C

3.ago 21,26
4 *+++*, ,0

a  
271 5,08

4.00 26.34
.......... ....... .................. 0.............

XXKXXXXX .1.600- 26,
5 WXYXXXXy 5.0n 293 5,09

YXKXXXXX 5.750 31.13
................... .... .... C.......

00000000 5.750 31,83
6 OM000000 -).0 302 6,01

00000000 6,900 38.24
-.... O ..... .0. .. ... ......... a......... ......

assfguUI 8.900 38,24
7 969699U9 s,00 277 5,19

@even@@ 8.2n 3,42
0.......0......... ......... ......

Oesedg 8.050 413.a2
a sees@" 5.00 307 5,75

gases@@s 9.200 49,16
........... 0...................................

ssis$ 9.;oo 09.18
9 0lOS966l 5,00 288 5.0o

I00sall 10.350 50,57
....Sl.ll.....Q0 ...... W.l.....l...e....... ........

IsIIIIII 10,$5o 50.57
to I4I6666 50 219 4.10

lsIsll 11,50( 58, 7
..... 0.......0........ .................. ......

11111tll 11.500 58.67
11 11111211 5.00 272 5.10

11111111 12.650 63,77
...... ..................... 0.................C.

2Z222222 12.650 63.77
12 2c222222 S.00 296 5,58

2?222222 13,600 69.35
................... a.......................... .....

33333333 13.OO 69,35
13 33333333 500 212 3,97

33333333 14,050 73,32
-........... "............... " ....................

444a4444 14.950 73.32
la Uoah044 soSon 282 5o28

40400004 16.00 76,6t
....... .0...C. ............. .........

55555555 16,100 78.6t
1 5%555555 %00 205 4.S9

55555555 10.250 83.20
.........w .C..... ................... "..........

66666666 17,250 83,20
16 66666866 ,w,0 210 0.01

66666866 leao 87,?0
........... w,...................................

77777777 |16oO0 67.20
17 77777777 Soon 1oo 3oS0

77777777 195.500 9O,7
............. 0 ................................

A8008898 19.450 90.75
16 888888 soon lea 3,5

80S88 20.700 90.19
...... C.5m.. 0...0 .........................

qqqq9999 20.700 90.19
19 9q999999 5,0 116 2,17

99999999 213,450 96.37
..............................................

21.850 96.37
20 ***a.** q.t0 290 3.63

******** 23,000 100,00
.......... 00.......... ............S.......SC............
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TEST 3

IMPACT ASSESSMENT - TWO VARIABLES

Problem Statement

A hydrologist has determined that land use and soil type have the
most impact on surface runoff and wishes to locate the areas where the
most critical runoff might occur. Using the existing land use conditions
(data variable 10) and the hydrologic soil groups (data variable 7) deter-
mine the areas where these two factors may have the greatest impact on
surface runoff. Use the standard matrix to perform the assessment.

Description of Input Requirements

The usual title and job cards are required. The key input variables
used to determine the critical potential runoff areas are: NIM (J1.2)
used to indicate the number of impact assessments to be performed: NVAR
(11.1) which specifieb Uhe number ot variables to be used; MATXI (11.2)
which indicates only one matrix (final matrix) will be used in the assess-
ment; and MATX2 (l1.3) which specifies the Standard 1 option will be used
to create the final matrix. IMP (12.1), NVARDB (12.2) and RECODE (12.3
to 12.8) specify the rank importance of each variable, the sequential or-
der in the BASE DATA FILE and reclassify the categories of each of the two
data variables used in the analysis based on potential impact of each data
variable category. Map (M) cards are included specifying printer plot out-
put. Note that the Ml card is used to specify the value range for plotting
and also that additional text and sublevel text is provided.

Discussion of the Results

The Impact assessment results include a listing of the impact record-
ing classes for each of the data variables, the final matrix used, and a
summary of the number of grid cells assigned to each potential impact value
(Extreme, Severe, etc.). Notice that 17 cells are indicated to be rejected
(-l) but none were so coded. This occurred because one or both of the var-
iables did not exactly cover the study boundary and background (not in study
area) values of -l for a few cells were picked up. By specifying -2 for
MINV (MP.2) those cells are printed as L's.

Note also that the low and high values are specified (Ml.2 and Ml.4)
as 0 and 10 respectively. This was done to assure that the mapping levels
and symbolism would correspond with the tabulated Analysis Results. The
light shaded areas are those of least impact and the dark shaded areas
those of greatest (Extreme) impact.
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TEST NO, 3
IMPACT ANALYSS TEST OF TOO DATA VARIABLES

IMPACT UN SURFACE RUNUFF

JI CARD

CC 12S496769012345690;2 90aeSo2aSoaeBoa3~Tqg357q13Sy,CC 24S~9 489134S-?8901234568901234Sb69Ot23(,'87901234678901234sbye

JI 0 1 0 0 0

THIS JOB WILL PERFORM THE FOLLOWING
*lOSeUOSS.WO ** ~gq**USmgWo*.Wgg

NUMBER OF DISTANCE DETERMINATIONS (NBRCM) Q 0

NUMBER OF IMPACT ASSESSMENTS (NIM) a I

NUMBER OF ATTRACTIVENESS MODELS (NAM) 6 0

NUMBER OF COINCIDENT$ TABULATIONS (NCOMS) a 0

NUMBER OF MAPS FROM THE DATA FILE (NGRPM) 8 0

J2 CARD

CC Il24S6?89oI234S6T890s2Saqe68901235b67 9
01 23O45789O 234567S9O123iS67S901234d6T90

J2 1 1 is 92 129 0 0

DATA FILE INFORMATION

THE COMPUTER FILE THE BASE DATA FILE IS ON (NFILE) a I

THE NUMBER OF DATA VARIARLES IN THE RASE DATA FILE (NOV) v to

THE NUMBER OF DATA VARIABLES IN THE WORKING DATA FILE (NN) q IS

THE NUMBER OF RC'- CNROWS) a 92 THE NUMBER OF COLUMNS (NCOL) * 129

THE WORKING DATA FILE WILL NOT BE CREATED (NSKIP) E 0

THE BASE DATA FILE IS FORMATTED CNFORM) a I

J3 CARD

CC 1234956B70123u5675890o, 3b679o123436789oI264Sb789Q01 456T89O123456b78$01234 eq9
J3(I2FO,0v2FS.2p2F.o.2F2*O)
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* XXX X X XXXX XXX XXXX XXXXX
X K XX XX X I X X

* X X XXXXX X XX X
* X X X XXXXX X X

* XXX X X X X X XXXX X

* XXX X X XXX X X K XXX XXX XXX
" K X XX X X X X X X X X X
* X XX X XX X X XXX XXX X XXX
" X XXX X XX XXXXX X X X X
" K X X X X X XXXXX X XXX XXX XXX

IMPACT ANALV513 OF EXISTING LAND USE
ON SURFACE RUNOFF
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FINAL MATRIX

IMPACT ( 1I) • (2) • (C) (a) • (S) 
POTENTIAL * EXT• SEV, mOo. SLT. NULL ***O***O**a**•aaa*.*am•aaaaaaaaa a**aaQeaaaaaaaaaaQaaa**.taaa*R

Wi) EXT. E EXTo, EXT. , 8EV. • E, o MOD.* •

(2) 8EV. * EXT l .8EVo • 8EV. " Mo., * MOO. a
o ...... ... * -

MOO. EO sII•I moo,•• OI s SLYIC)) MOO0 * 8EV, M OEVo * MOO, * MOO , ILY. aa .6 o ,o 0

a , ,

CS) NULL * MOD, , OD. S aLT. * SLT. , NULL a

THE COLUMNS ARE THE IMPACT POTENTIALS OF THE

4OST IMPORTANT VARIABLE (EXIST, LAND USE

THE ROOS ARE THE IMPACT POTENTIALS OF THE

SECOND MOST IMPORTANT VARIABLE(YD. 30L GRP,

ANALY833 RESULTS

FINAL IMPACT EXT. 8Ev. MO., ILT NULL REi,
... ... .... ....

NUMBER Of GRID CELLS 121. tibia 3482. Se, 0, 17,

DATA VALUE to 7 9 3 0 at
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X K X X XX XAKXS

*XEX XX : K
X XXX X XX

XXX KX KX XXXX KX X0 XX
X X X X X X X XX

*XXXXXX X X X XXX X X XXX

* X KXX KI XXX XX X K XX XX

X X K XK K X K XXXX XXXX a

NP CARD

CC 123456TS*Q1I34567U90' 23a5&7SS0 123uSb7Sq12345b6qQ91234S67e90 123A5678901234567I9O
MP 0 .2 1 0

DATA VARIABLE M4APPED (NYAR) m 0

MINIMUM VALUE NAPPED (MINV) 9 e1

SUBLEVEL TEXT FLAG (ISUBT) a 1

LINE CARRIAGE CONTROL (LCAR) 4 0

Ml OPTIONCLOW AND MIGM VALUES)

MPINUM FLAG a i

MININUM VALUE a 0*0

MAXIMUM FLAG a I

NAXIMUM VALUE 810.0

Exhibit 1
31 of 76



I X I XX XXX:XIIXvvXXXE

X XX X E99 l2i. XX XX a 5~*l*
XXXV XIV WOISXXXX XXXX XXXXX illiXXXXX I @

semXX XXXX I X IBIXXXXXII X liiios
I IX/XX X VXIXIIIX IIiI~II

I I

L XIiIXXXXDX099 iXV 9iEXiI9"i

I EXXXIIUXEXXXXEXIX XvXXXXXXXII IXXX.X~X

IV sIISISSSGXXX:::XKX IVXXBSXX XXSU I I

UiUXSB~i~iUIXXEIXXXIiiBOU:BEXIIXii XX@GXX~wwi~
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I lEVEE yxxxy xXXXXEXExxyxxxxxssiUeveexxxSI xiixiBxiIXXXXi iS XXXX XEXXXEX0. TiiSu
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X IEEE XXXV XVEX XX XXV0E X XEXX XAXX VXQUQSQGIEX I~U~~UVVVX XXXIISO
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I EVVE I XXXXX SIXV XEVVVXIIIE BS~~VXXXXVXX SiIi Iiix
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I IIXIXXIXXXXXXXXXXXXXVXiiXXXXXVXIXXXXXXXiiVX/dXE I

I UVXXIVXXXXXEXXX XVXXXVVIVSIXXXXXXEIXXsonVXSUB
0 IXVXXXEXXXXEXVIXXXIVXIIVXEIXEXVSIIWUS
69w UXIXE VXVXXE IV VXXVVXX SX X E X SiiiSyXVg

9 XVIVVXXXI VV EEEI XX X SEX X XXXUUV uggg

.. . . . ........X.XV A ..V....X. XX .... .... .... ... X....X.. .........XI /SI S
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ImPACT ANALYSIS TEST
CF SORF&Cri QUNeFF

OATA VALUE EvTQmES AwE 0.000 10,000

PERCENT PERCENT
LEVEL VALUE VALUE PERCENTILE OF

NUMBER SYMBOL QANGF RANGE FREQUENCY RANGE ARtAS

LLLLLLLL 0,000 0,00
LOW LLLLLLLL 17 .32 REJECTED CELLS

LLLLLLLL 0,000 .32

of 0,000 .32
1 ........ 10.00 0 0.00 NO POTENTIAL IMPACT

1,000 .32
. ..... ..... e.... ~......... eve..... ...*", ...................... .

3.ooio 1000 .o2

, :" 10o00 10.00 0 0.00
0:0088:: 2.000 .32

.... 0......... s. mmo..... s ... es......................
II/I//I1 2,000 .32

3 ////1// 10.00 56 1.05 SLIGHT POTENTIAL IMPACT
3//////1 3,000 1.37

00. ........... m....00-ov

3.000 1.37
4 *44***4 10.00 0 0.00

4.000 1,37
we.............................*..q. 000... ..................... .

XXXXXXXX 4.000 1.37
S XXXvXXXX 10.00 3082 65.23 MODERATE POTENTIAL IMPACT

XXXXXXXX 5.000 66.60
*..........................0........ 0..... .... ... . 0

00000000 5,00 66.60
6 00000000 10.00 0 0,00

00000000 6.000 66.60
*...~....... ............................... e.. ........... ...

9599999 ;;0 66,60
7 opeoppe9 10.00 1662 3t.14 SEVERE POTENTIAL IMPACT

20930029 ?.c7000,71
...........--........ Cw.w..ff..*C ......

ueuusues 7.000 97,73
s Os9om686 10.00 0 0,00

eogen e *.ofloo 97,73
.......... a....... ....CS*CC~lC~* .... . ... m

*IU6sIU 8.000 97,73
9 gooes$@ 10,00 0 0,00

MoU3sses 9,000 97,73
.......................... e......CC..0............... 0..a@opens@@ 9.0O00 97o?3

to l i dll 10.00 122 2.?? EXTREME POTENTIAL IMPACT
IUlllll 10.000 100,00

........... 0....................."........................ q.........

HHNHNHN 10,000 100,00
MTG MHH M HH 0 0.00

HMMMNMI4M 10,000 100.00
................................................
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TEST 4

IMPACT ASSESSMENT - THREE VARIABLES

Problem Statment

Potential groundwater pollution is associated with the source of
pollution (land use), time available for infiltration (slope) and soil
permeability (hydrologic soil group). Using these three data variables
develop the impact matrices and display the areas with the highest po-
tential for groundwater pollution.

Description of Input Requirements

The usual title and job cards are required. The key input variables
used in the assessments of potential groundwater pollution sources are:
NIM (Jl.2) used to indicate the number of input assessments to be per-
formed; NVAR (I1.1 equal to 3) which specifies the number of data variables
used in the analysis; and IMP (12.1) which indicates the row and column
designation of each data variable in constructing the initial and final
matrices; and RECODE(I) (12.3 to 12.8) designating impact potential. Five
IM and FM cards are required (11.2 and 11.3) for user specification of
the impact potential assignments for the initial and final matrices, res-
pectively. The map options used are similar to TEST 3 to assure corres-
pondence between the display and ANALYSIS RESULTS.

Discussion of the Results

The results include a listing of the potential impact assignments of
each data variable and associated data variable categories, the initial
and final matrices, and a computer graphic display of the results of the
final matrix. The map indicates areas of high ground water pollution po-
tential impact with the darker the shade the greater the impact potential.
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OIRQ QtQQRORRRSRARM CORPSR OF ENINEER

609ttt SECODt.
*aagA1 CA@ttta 9561t 6 tatg

tctat.. a a.. a tt a Ehii Iat.
ttttaaattt3 ofattt 76ta, a

atata gag.tt cc..t. tata. a,.t

atate a.ttt *atata gaca. aaaaa

a.... atttta .ttaae taaat a....

gag.. agact .aaagt eaca. .. tta

a.... aecoaCttttttl a...., .aata .. tta

aaaaa t..aaaa.tttlt alaaaa .aaaa acaga

.gatatgtaggtaaatataCtat~a atlttt atatttt tttttaa

,aaaaa.,gaaaaa tta* tttcat tgacattttttttttt

gataatt aatg t...aat acttct .a.*0.aaatttttttttt

age,. tttta aaaatt atettt g aaa tate t

got.. acaaa tttttt ttaaataa aa ttaa t

acata aaaae eeatta attea alirt

eagtc elirt aeaaaa geega .aaea

eriac .aaaa aettac aeett a....
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VERSION 1.0. SEPT.,1977

tHE MYOROLOGXc ENGINEERING CENTER
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DAVIS, Ca. 95&66

Exhibit I
36 of 76



TEST NO. a
IMPACT ANALYS1S TEST OF TmREE DATA VARIABLES

POTENTIAL GROUND WATER POLLUTION

JI CARD

CC 1345b579O 23O5ATS9o1 3i5:Bq90123a5e6e90123a789qo234S6789011 35676901234&bT890
Ji 0 1 0 0 0

THIS JOB WILL PERFORM THE FOLLOWING
aegteggeeeel~e~g.Qe ... one~l

NUMBER OF DISTANCE DETERMINATIONS CNSRCH) U 0

NUMBER OF IMPACT ASSESSMENTS (NIM) a I

NUMBER OF ATTRACTIVENESS MODELS (NAM) 8 0

NUMBER OF COINCIDENTS TABULATIONS CNCOMSa P 0

NUMBER OF MAPS FROM THE DATA FILE CNGRPH) U 0

J2 CARD

CC 1234578901234S??9901b23 TS 9012346?890c23456T901 Z3O456b9123SU 7I93I234565790
J2 I I 1 93 129 0 0

DATA FILE INFORMATION

THE COMPUTER FILE THE BASE DATA FILE IS ON CNFILE a I

THE NUMBFR OF DATA VARIABLES IN TME BASE DATA FILE (NOV) a 1

THE NUMBER OF DATA VARIABLES IN THE WORKING DATA FILE CNN) a 18

THE NUMBER OF ROWS (NROWS) a 92 THE NUMBER OF COLUMN& CNCO) a 129

THE WORKING DATA FILE WILL NOT BE CREATED CNSKIP) 9 0

THE BASE DATA FILE 1S FORMATTED CNFORM) a I

J3 CARD

CC 12ZSGSSTS9O12456bS90I Z3U; 9bT123O5678791234S6?8S0123'67T902lS6780IATS@012345890
J3(12F.O.3F8,2*2FQ.0,2F2.0
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INITIAL MATRIX

IMPACT a (1) (2) C 3) (4) (5)
PCT A ENT. a $Eye 9 "OO. a SLT. o IJLLL a

(1) WeXT EXT. * EXT. * SEV. * MCD. O LT.

Ea T . .y $y MC . OLT

CD)8Ev * ET. * EV. * 8v. MCC.* WL.e

M 40 S S 0 $Ee 10a q C.a~

0a: .... p

(3) UL sly 3V * o EV.D * M400. SLYC. W LY.

Ta COUN ARE .TOAC aCET AC H

Po to to 2. 3,

LEAST ~ ~ ~ ~ Ehii IMOTN AIAL LN S

F40 Cf 7S



PINAL 'MATMIW

IMPACT (1) (4) aa)
PCTSNTIAL * m $Ere s Ms OLT* e NLLL

a.***aaaa*aaaa**aa*aa******************************O*a****

C1) EK. ENT. EN , T,* SEV. P ICO. O LT.
a e S , • ea

C2),SEE * XT. e NEW. e SEv. NCO* e SbT. *

........ :.. . . . .
C4) SLY. * $Ev * 0ve , mace 6 MOO• o SLY*

a ) 8LLe $e ve .400 N aLL

: a a a : •

CS) 'NULL a 8Ev0 * MOD. * MOO. * aLT. * NLLL *

***.a.a..aaa,.,.aaaa:aaa,....,:.......**:•....**:***..,.:

THE COLUMNS ARE TOE TPPACT POTENTIALS OP THE
MC37 IMPORIANT VARIABLE CHYORCLCGIC $OIL )

TOE 4Ok ARE IHE COPBIMEO IMPACT DERIVED PROM
TOE INITIAL IPPACT FETbEEN VAIRABLEI
C3LCPE ) ONO (LAND LOB )

ANALYSIS RESULTS

FINAL IMPACT EXT. .EVO MOo OLS* N LL REJe
00.o0 eo 00-0 *..a even 00-0

NVORER OF GRID CELLS 14ql. 493, 8954, 353. 00 17.

DATA VALUE 10 7 5 a3 0 .l
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X X XXX xExx
aX EXX X X X

X X X X X XXXXa
X XXXXX: X

X X
*XXXX XXX XXX X X XXX XXX XXXXX a
X X XX X X X X X X X X X X

aXXXX X X X XXX X X X XXX a

*lx K XXX X X X XXXXX X XX X a
X K XXX K X X X XXXX XXXXX a

MP CARD

CC 1234sb7891234,b?89oa0357916789912345?8901357901Z345b790234
5 7 90

MP a 0 1 0

DATA VIRTAULE MAPPED (NVAR) a 9

MINIMUM VALUE MAPPED (MINV) 6 0

SUBLEVEL TEXT FLAG CISUST) a I

LINE CARRIAGE CONTROL CLCAR) 5 0

MI OPTIONCLOW AND HIOM VALUMW

MINIMUM FLAG a I

MINIMUM VALUE s 0.0

MAXIMUM FLAG a I

MAXIMUM VALUE 010.0
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I~ .33I3I2I3wit3I2I211111993211111a

loll122 / 1 2223333382 IIIIISIIIIIIV

I ~ ~ ~ ~ ~ V see:11112//// 2222:221//23131 :V
I X 3333331 2611 1/ I lo2211/33311131

I~I I W// I I 12/m12312lI 11I I 211I 33I
a l3312~IgI33I1/l123I33322~IIX~ :x

2 339 1121333333 22/2 3mxvl2S3I333//21133211
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PCTENTIAL G0O0NC WATER POLULTtON

DATA VALUE EVIREMS ARE 0.000 10.00C

PERCENT PERCENT
LEVEL VALUE VALUE PERCET1LI OP
NU5EfR SVm9CL RANGE RANGE FREQUENCY NANGE AREAS

LLLLLLLL 0.0nC 0.0c
LOO LLLLLLLL 0 0,00

LLLLLILL 0.00C C.CC
......... w............... a.......... Ww... .....

,*., 0,O0C 0,C
0,0** 10.00 0 0.00 NO POTENTIAL ZPPACT
1.000 0.¢C

..................................... ........

2 ,...... 10,00 C 0.00
2.00C 0.0C

................... ...................... .......... U

III/I2 ,00C 5,oc
3 /1/li10.00 393 1 .63 S$LIGHT POIEM~AL IMPACT

**+***** 3.00c 63
............... ......... we............... ........

4 *9.,**** 10.00 0 O.CO
*+*** 4,+OOC 6063

.................... w.......owe............. .......

A.0OC 6,3
3 10.00 M984 .A.0S HOORATE PCTBNTIAL IPPACT

IV xX 5.000 2,71
............ ...........w.........0...00...... .........

00000000 9.00C 2.71
6 000000CC 0.o0 0 COO

000000 C 6(00 62.71
... ....................... .............. ....... .0...........

AOClpoll O .00Ci2.71

7 0022pef 10,00 093 91.7 SEVERE POTENTIAL IPPACT
00220092 7.00C 71.96

.... .............................. * ................. e.......... V
6900960 7.00C 1,qe

a 0099piB lOton 0 0.00
9996961 8.000 71,48
---....... ........... ......... ............................
losuiass 8.000 71.q8

9 1019eSSi 10,00 0 0.00
11190666 q.ooc 71.q

.... ............................... ..........................

Ballasts 9.00C 71.%1
10 l1i2u1l1 10.00 IqI 9l8.0 EITRENE PCTENTIAL IMPACT

Ballllsll o.o00 |C1.*C
.. .......................... ...... ....... ..................

HHHNNONIM~ 10.00C 10c0C
NION H I~IWHd a 0.00

.M144MMM' 10,000 1C0oe
....... ;.......Ow .... 004..... a.........0U0*.. .......... 0
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TEST 5

LOCATIONAL ATTRACTIVENESS - TWO VARIABLES

Problem Statement

A rare species of ground squirrels, native only to the study area,
has recently been placed on the endangered species list. The species is
known to live in areas of natural vegetation typical of the region and
dens only in soils in which it is extremely easy to construct burrows.
At the request of an environmental group, locate the areas where this
ground squirrel is most likely to be found so that protective measures
may be implemented. Use the existing land use and the hydrologic soil
groups data variables to perform the analysis. Use six levels of grey
shade intensities to display the results.

Input Description Requirements

The usual title and job cards are required. The attractiveness anal-
ysis of an endangered species habitat location requires the set of 3 job
title cards, the job specification (Q) cards, the Attractiveness Package
(A) cards and the fapping Package (M) cards. Input variable NAM (J1.3
equal to one) specifies that an attractiveness analysis will be performed.
An Al card is used to specify the number of variables to be used and other
control information. An A2 card is required for each variable and is used
to assign a grey shade intensity value for each data variable category and
to specify the relative weight of each data variable with respect to one
another. The display levels are designed by specifying NLEV (M2.1 equal
to six) and the corresponding value ranges (RANGE) of each level on the
M3 card. The symbolism for each level is specified on the M4 cards.

Discussion of the Results

The Attractiveness map illustrates the most desirable habitat loca-
tions of the endangered ground squirrel with the more desirable the location
the darker the shade. Six levels of shading are used in the analysis with
the first level range being 50 percent of the absolute value and each sub-
sequent level 10 percent. Level six has a value range of 17.9 (minimum
value) to 20.0 (maximum value). An absolute value of 20 would result from
a grid cell having data variable categories of existing land use and hydro-
logic soils groups that are assigned grey shade intensity values of 10.
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TEST NO).
ATTRACTIVENESS MrDELING ANALYSIS

ENDANGEREo SPECIES HABITAT LOCATION

Jt CARO

Ji 0 0 1 0

THIS JO WILL PERFONM THE FOLLOWING
W..04 ... 0 ... ...o 9-0.4~uom

NUMBER OF DISTANCE DETERMINATIONS (N8RCH; U 0

NUMBER OF ZPACT ASSESSMENTS (NIM) a 0

NUMBER OF ATTRACTIVENESS MODELS (NAM) a 1

NUMBER OF COINCIDENT3 TABULATIONS (NCOMB) o 0

NUMBER OF NAPS FROM THE DATA FILE (NGRPMi • 0

J2 CARD

CC t123usTa0ol3456789o
1zuSb78 1t 

2
3VSb?*901234 SbTOt1234u5h890123d96?8901234567890

J2 I S IC 92 129 0 0

DATA FILE INFORMATION
.a....... ...... .

THE COMPUTER FILE THE BASE DATA FILE IS ON (NILE) a I

THE NUMBEP nP DATA VAR:ABLES IN THE BASE DATA FILE (NOV) a is

THE NUMBED OF DATA VARIABLES IN THE WORKING DATA FILE (NN) a I

THE NUMBED nF ROWs (NROWS) a 92 THE NUMBER OP COLUMNS (NCOL) • 129

THE WORKIPIG DATA FILE WILL NOT BE CREATED CNSKIP) a 0

TME BASE MATA FILE IS FORMATTED (NORM) a I

J3 CARD
CC 1215791 3 7Ql 23t e S1A789 ~a| e7B0IlA5689oI3uS6T8qow3Q |eo 3M 7aq

JSC I2Ffl.0 ZPB. 2. 2F 4.0p2F2.0)
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" XXX XwWX XXXXX XXXX XXX XXXX XXXXX XXX X I XXXXX I X XXXXX XXX XXX
" X X X X X XXI X X X X X X X XX X X X XK i
" K X X K XXXX X X X X X X X XXX X X XXXXX XXX XXX
" XXXXX X X X X XXXXX X K X XXIX X XX X K X
" X K X X X X X X XXXX X XXX X XXXXX X X XKmXX XWX XXX

X X XXX XXXX XXXXX X
*XX XKX X X X X X

X X XXX X X X XXXX K
* K XX X X X

*X X ;X.XX :XXX XXXXX :KXXX

AT7RACVZVENES3 MODEL NO. I
FOR

MASITAT LOCATION
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A! CA4J

CC t2 56?8Q0126'456?8QO 2 7AQ 234S6923USa68923456a67A23Qb90
Al a 0 1 m ASITAT LL!CAION~
A2 to 010 4 2 2 1 5 1 1 5-1 0 0 0 C 0 1 0 0 0 0 0 0 1.EXIST LAD USE
A2 7 010 a 3 1 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 I.YDv $OIL GRP,

* a

• THE FOLLOWING DATA VARIABLES ARE IN THE MODEL a
a a

* VAR a RECOOING FOR CLASSES * INDEX • a

10D 0 1 2 3 4 5 6 7 8 9 0 1 2 3 '4 5 6 7 6 9 0 1 2 3 * *EIGHT * VARIABLE
" O-------------------- I ...------------ - I ------------------------- 0 -1 -- I -

• 10 * 010 a a 2 1 5 1 1 goi 0 0 0 0 0 0 0 0 0 0 0 0 1100 EXIST LAND USE a

S V * 010 a 3 1 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,00 * MYD, SOIL GRP,

5276, CELLS WERE EVALUATED
62, CELLS WERE REJECTED

STATISTICAL SUMMARY OF THE INOFX AND STANDARDIZED INDEX VALUES

INDEX TYPE MEAN MAXIMUM MINIMUM ST DEV.
............* a. . t... q "o-0.6

COMPUTED 1499 2000 4,O 3.1

STANDARDIZED 1 50,0 90,7 a37.4 25.0

STANDARnIZED 2 68,2 100.0 0,0 09,s

0* NOTE *•
THE RAN COMPUTED INDEX VALUES WERE USED FOR THE MAP
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X K XXXX :XXE
* ~ X X~X X

* X K XKK K aXX

X X XXXXX X

t XKX XXX XXXX : K XX XXX XXKXX XI

X K XX X XX K X X I

a EE X X X xxx K X X XXX

*A XXXXX K I X K IXXX K XX
a K XXK K KK X XXXXXX XKX

MP CARD

cc ,234;67B9Q121 45b7a9 02 ;3A;h789n,2345&7e9ol234S67a901a34S6?e9o123AS6T89o12345678
9 0

MP 0 0 1 0

DATA VARIABLE MAPPED CNVAR) a 0

MINIMUM VALUE MAPPED CNINV) 6 0

SURLEVEL TEXT FLAG (13UST) a I

LINE CARRTAnE CONTROL (LCAR) a0

M2 OPTCJN(LFVELS)
.......... S..

NUMBER OF NAP LEVELS * 6

M3 OPTION(DATA RANGE)
........................

MAP DATA
LivLL RANGE

1 50.0

2 10,0

3 10.0

4 10.0

5 10.0

6 10.0

MG 0PTIU4(SvMSflLS)

LEVEL 12 3 4 5 6 7 8 9 0 1 1 3 4 5 6 7 8 0 1 2 3 '4 5

OVFRPXINTI
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ATTAACTIVENFAS ,mrTY
END&'NGEPED 3PECIFS PflTENiTAL
HABITAT LOCATIONS

DATA VALUE EVTREMES ARE U.VO0 Z0000

PERCENT PERCENT
LEVEL VALUE VALUE PERCENTILE OF

NUMBER iYMBOL RANGE RANGE FREQUENCY RANGE AREAS

o.000 0.00
I * **?oo* S0.00 7S1 14,23 LEAST ATTRACTIVE

12.000 14.23
/t// 2,000 18.23

2 ////1 10,00 2039 38,65
I/1t1111 13,600 52,88

XXXXXXXX 13.600 S2,86
3 XXXXXXXX 10,00 0 0,00

XXXXXXXX 15.200 S2,8

00000000 15,200 52,86
4 OOoUOCo 10.48 0 o,0

00000000 16,A00 52,88

gleUsII 16,600 52,86
5 emsemss6 10.00 2483 87,06

smessus 18.400 qq.94

6 i$sevnI 10.00 3 .06 MOST ATTRACTIVE
IlIlIe 20,00 100.00
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TEST 6

LOCATIONAL ATTRACTIVENESS - FOUR VARIABLES

Problem Statement

An industrial firm is seeking sites to construct a large manufacturing
plant. To minimize construction costs the firm is seeking areas with rel-
atively flat slopes and where relocation of existing structures would be
a minimum. Other factnrq that will influence the selection of the plant
site are the county's zoning regulation prohibiting further development in
tie flood plain areas and the strong desire of local residents for the plant
to be located as far as possible from their homes.

The development of the locational distances from the local residences
must be performed as the initial step in the analysis process. The results
from the distance determinations, and data variables for slope, existing
land use, flood plain delineations (damage reach boundaries) may then be
used to construct an attractiveness map for determining the most desirable
plant location.

Input Requirements

A distance determination must be performed prior to the construction
of the attractiveness model. Since the data bank being used does not al-
ready contain the distance values, it is necessary to generate these values
in the same run (requiring a distance determination package to be included
and a WORKING DATA FILE to be created). The results of the distance deter-
mination will become data variable 19 and the Attractiveness results will
become data variable 20 in the WORKING DATA FILE.

The key variables are NSRCH (Jl.l), NAM (J1.3), NSKIP (J2.6) on the Jl

Card and the NVAR (MP.l) on both MP cards

Display

Note that in the Data Bank Information output that the number of data
variables in the WORKING DATA FILE is 20. This has been automatically
determined by the program (whenever NSKIP = 1) as the number of data vari-
ables in the WORKING DATA BANK plus the number of Distance Determinations,
Impact Assessments and Locational Attractiveness Analysis.

Both the Distance values and the Attractiveness Values are displayed'
in the standard ten level, equal range symbolism. The latter map displays
attractive areas as darker overprints. ihe flood plain area stands out as
being relatively unattractive, as should be expected since flood plain areas
were coded -1 (rejected) for the analysis.
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coeeeeee eeeeaa teaet aceesa teewe eegea

eeeeeegtteettteeetetatc tt cattoet.oeae ta.t

tec.. tt. teceec aggaottttteettttctte

THEHY tOGI ENGtIN ERtNt CEeTE
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etgag ttete egteta ecote gaces

ecetsRM CORPS Ofee ENGINEERSs

05000 tte coecec agate cc.t.

cttat tc. tttteC ta., agte

RESOURCL INFORMATION AND ANALYSIS

VERSION 1.0, SEPT,,1977

THE HYOLOGIC ENGINEERING CENTER
UtS.ARMY CORPS OP ENGINEERS

609 SECOND ST.

DAVTS. CA, 9S616
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TEIT NrM,
C'"LEX OISTANCE AE? INTI' J ATYaACTIVENFSS MODELING A&ALYSS3

POTENTIAL IN06STRI4L LJCATIUNS

JI CARD

CC 214i 5&7OQo123iC,6T8,789O"i268923s5hTg9o1236789o123SA78012345 e7gOt23Sb789O0
JI 1 0 1 4 0

THIS JOB WILL PERFORM THE FOLLOWING

.... ... 0 ............ W

NUMBER OF DISTANCE DETERMINATION$ CNSRCH) 2 1

NUMBER OF IMPACT ASSESSMENTS CNIM) a 0

NUMBER OF ATTRACTIVENESS MODELS CNAM) a I

NUMBER OF CnINC7)ENTS TABULATIONS (NCOMB) 0 0

NUMBER OF MAPS FROM THE DATA FILE CNGRPH) 0 0

J2 CARD

CC 123R5678Q1234567801;4,;;q9n2345678q012345690$1a 45678901235670? 123456890
J2 1 1 10 92 129 1 0

DATA FILE INFORMATION

.0........... .

THE COMPUTER FILE THE BASE DATA FILE IS ON (FILE) a I

THE NUMqBEa F DATA VARIABLES IN THE BASE DATA FILE (NDV) a 18

THE NUMBER nF DATA VARIABLES I4 THE OORKING DATA FILE (NN) a 20

THE NUMBER nF ROWS (NROW3) a 92 THE NUMBER OF COLUMNS (NCOL) * 129

THE WORKING DATA FILE WILL BE CREATED (NSKIP) a

THE BASE nATA FILE IS FORMATTED NFORM) a 1

J3 CARD

CC 123sj 769012 789012 - 7.3cI 36'B 312U~bB013dS8Q0235&76902SM b78q

J3 Cl F '1 * A P , P '*0.2F 2,)
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*XXXX XII XXX XXXXX XXX X X XXIX XXXXX
X I X X XXX XI XX*

X I X IX 'A XX X IX X X X I a

aXXXX XXX XXX X X X X X XXIX XXXIX

a XXX XXXIX XXXII XXIII XXIX I X III X X XII XXIII XII XXX I I a
a I I X X X I X I)XI X XXIX I I I X X *
aX X XXIX I XXIX XXIXX X X IX X X X X X X X X X Xa
aX wX X X I X X I X X XX XIXXX X I I X XX *

aXXXV IXXI X XXXIX X I I I XXX X X I I I XXI XIX I I *

ID1STANCE CALCULATION MOs I

DISTANCE TO HOU31NG
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nj CAQM

CC 23MSb759012315bA91231 eQn33bt7890123Mb789o 234678Ol23S67 9
8
0234s6790

01 I 2 '00. -3g. 201.013T&NCt To HOU5ING

FOR THTS DISTANCE OFTERMINATION

THE NUNEv nF DATA VARIABLES (NV) a I

THE GRAPHIC OPTION (OPTG) a 2 (GRID MAP)

THE GRID CELL DIMENSIONS ARE
XLEN s 20m.0 YLEN a 333.0

THE DISTANCE INTERVAL I 200, FEET

02 CARDS

CC 12345b7890O234587890I23u;e7B9mt234567890123M577890123458789O123U676898Oa34578790
D2 10 0 0 0 1 1 1 0 0 0 0 n 0 0 0 0 0 0 0 0 0 0 0 0 0EXISTIN# LAND USE

* THE FOLLOwING DATA VARIAeLES
* ARE REING SEARCHED a

a VAR * RECODING FOR CLASSES a
a ID. a 0 1 R 3 4 S 8 7 8 9 4 1 2 3 4 5 6 7 8 9 0 1 2 3 a VARIABLE a

S.............. ... e .. a a a a* 0 .......... w a ***..a..... 0.........

t to a 0 0 0 1 1 1 0 0 0 M a 0 0 0 0 0 0 0 0 0 0 0 0 0 a EXISTING LAND USE a

A REC oING VALIIE OF ONE MEANS TO ASSIGN GRID CELLS
WITH THAT DATA CLASS A DISTANCE VALUE OF ZERO,
AND ALL OTNER CELLS HAVE A DISTANCE VALUE ASSIGNED
BASED ON HOW FAR AWAY IT IS FROM THE CLOSEST
ZERO VALUED CFI L,
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X X KX~X XAXK
*XX XXK XX 9 X

X X X X X XXXI
X X :XXXX X
X N X X X

*XXIX XXX XXX K X XXX XXX XXXIX
* X X X X X I KX X X *9

* XXXI X IX XXX X X X XXX
X XIX X X K X XXXIx X XX X
X X X XXX X X X X KXIXIXEX *

MP CARD

CC 1 2 345678Qo 1 23&567SQ 0 j;3a5;7S9n2345e?a9O123L456789012305b76901a34S67
8 9 012 345 67 89 0

MP t9 0 1 0

DATA VARIABLE MAPPED C'4VAR) 8 19

MINIMUM VALUE MAPPED CMINV) v 0

SUBLEVEL TEXT FLAG (ISUST) a I

LINE CARRYA4E CONTROL CLCAR) a 0
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DISTANCE TO HU'JSING

DATA VALUE EXTPEMEs ARE 0.^On 23,000

PENC.Eo
!T  

PERCENT
LEVEL VALUE VAIUF PERCENTILE OF

NUMBER SYMBOL RAN(.F PAK'GF PREQ UENCY RANGE AREAS
....... ... 0. ...

.0. 0,000 0,00
1 .*..... 10.00 824 i5,o4 KITMIN ZERU TO 460 FEET

2000 15,44

,000004 2.300 15,44
2 *,goose. 10.00 sa2 10,90

26,34

3 /////I// 10,00 635 11190
/l///1// 6,900 34,2

*500 .... 0.0~~ .... * .* a- ... .eme-aw*~t*C

6,900 38,24
a ,*4* 00 584 10e94

9,200 49,16
f........S...........aaaa.an~aa.au.......~

XXXUXXXX 9.200 49,16
S xXxxKxx 10.00 Sol 9,SO

XXXXXXXX 1'sO0 S8,67
was.....0.....*.. .. in.Sas..... .... n...ev.. .0..,0

00000000 Itsoo 58,67
* ooOOOa 10.00 570 10.68

OO00OO 13,600 69,]S
det."............. .0a...0.10......a. ...

12060092 13.800 69,35
7 spogggg 10801 494 9,25

eeeee 16.100 78.61
...................a ....... *o............ .........
sasposse 16.100 78.61
6 69969969 10.00 459 6.60
$geooses@ 1.aoo 67,20

.................................................

semsM 18,J00 87,0
9 evesstve 10.00 373 6.99

silesesII 20,700 94,19
......................................................

6lll111 20,700 q4.19
to 69231115 10000 310 s.81 GREATER TMAN 4140 FEETllel@ 23.000 100,00
.................. ...................... .ap........
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* XWX XvXVX XXIXX XXXX XXX XXXX XXXXX XXX X X XXXXX X X XXXXX XXX XXX
I I X X K X X X X X X X X X XX X X X X
I X K K XKXX K X X X X X X XXX X X XXXXX XXX XXX *

* XXXKX X X X X XXXXX X X X X X X XX X X X
X K X X K X X K XXXX K XXX X XXXXX X X XXXXX XXX XXX

X X XXX XXXX XXXXX X
X XXXKX X X X X X

aX X XXX X X X XXXX X
*X XX X X X X X

*X X XXX XXXX XKXXX XXXXX

ATTRACTIVENESS MODEL NO, I
F OR

POTENTIAL INDUSTRIAL LOCATIONS
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At CARD

Al t U 3 1 POTENTIAL INDlSTRIAL LOCATIUNS

A2 CARDS

CC 123uSb789ot2340678907123U5e78Qfl2345blb9012345b789012345078901234S 78901234b78090
A2 5 0011I-.l11 0 0 0 0 A 0 0 0 0 6 0 0 0 0 0 0 0 0 2,FLOOD PLAIN
A2 8 010 9 7 5 3 2 1 0 0 c 0 0 0 0 , 0 0 0 0 0 0 0 0 1,SLOPE
A2 10 0 9 5 S 3 1 9 1 110.

l 
1 0 0 0 0 0 0 0 0 0 0 0 0 a.EX13T, LAND USE

A2 19 0 0 0 1 1 2 2 3 3 g a S & 'A 7 7 & 8 9 9101010 1.D0To FRM, HONG,

a THE FOLLOWING DATA VARIABLES ARE IN THE MODEL a

aaaaa*aaa**aaa*.Oa*.*.*a*a************************,.****a~.******OiBa**********a**,*

a VAR * RECODING FOR CLASSES * INDEX a *
I ID * 0 1 2 3 4 5 6 78 9 0 1 2 3 4 S 6 7 6 9 0 1 2 3 * WEIGHT• VARIABLE a

a~~~. ... a*..........l...l... . .-.... Vow*S.* ... *** .......

a 5 a 0 1100- 11--- 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 2 1o00 a FLOOD PLAIN *

a a 010 9 7 S 3 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,00 SLOPE

t 0 a 0 9 s 5 3 1 9 1 110.1 0 0 0 0 0 0 0 0 0 0 0 0 0 a 2,00 a EXIST, LAND USE .

• 19 0 o 0 0 1 1 2 2 3 3 4 4 5 5 & b 7 7 8 a 9 9101010 * 1,00 D OST, FRM, H$NG, *

377S, CELLS WERE EVAL.UATED
IS3, LELLS OERE REJECTED

STATISTICAL SUMMARY OF THE INDEX AND STANDARDIZED INDEX VALUES

INDEX TYPE MEAN MAXIMUM MINIMUM ST DEV,

COMPUTED 17.8 39o0 7,0 6.1

STANDARDIZED I soo 95,6 w34,7 25 0

STANDARDIZED 2 5,O 100o0 00 19.2

a. NOTE **
THE STANDARDIZED 2 VALUES WERE 'JSEn FOR THE MAP

THE VALUES wERE PARTITIONED INTO INTEGER VALUES 0-10 (LEVL)uI
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*....... *.....*,..**.. .........*...*..

X X I XI XXXI
XXXXX X

X X X X KX K

X XX XK X XXXI X X *X X
X X X X X X X a

a XXX X X X XXX I X X XXX
*X XXXXX I X X X KXXI X X X a
X X K XXX X X X X XXXX XXXXI

MP CARD

CC 1250a7b89o t234sa?890 123'&5676n1 234567Sq0 2341b6'012345b78901I234S67890 II34567890
MP 20 0 1 0

DATA VARIABLE MAPPED (NVAR) 8 20

M4INIMUM VALUE, MAPPED ("INV) a 0

SUBLEVEL TEXT FLAG CISUBT) a I

LINE CARRYAGE CONTROL CLCAR) 8 0
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TEST 7

COINCIDENT TABULATION

P1roblem Statement

A regional planning commission is concerned about future development
in the flood plain areas and wishes to determine the nature of land use
conversion implied in the projected 1990 land use pattern. Construct a
Coincident Tabulation of existing and 1990 land uses for each of the five
damage reaches (used to indicate flood plain area) in the study area to
develop the needed data.

Input Requirements

The key variables in this analysis are the identification of the
grouping variable (NDAT, C2.1), the row variable (NROW, C3.) and the
column variable (NCOLI, C4.1). These values are 5 (damage reaches), 10
(existing land use), and 11 (1990 land use), respectively. The analysis
is specified to be performed for cells 1.53 acres in size and generate
coincident matrixes for the full range of output options (C1.1 through
Cl .5).

Display

Four matrixes are printed for each damage reach; the first in area
units (rows and columns sum to total area in acres), the second in per-
centage of row value units (each row totals to 100%), the third in per-
centage of column value units (each column totals 100%), the fourth in
total area percentage (rows and columns sum to 100%). Output for damage
reach 2 is shown for illustrative purposes. Further interpretation of
output is described in paragraph Coincident Tabulation.
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TFST NO.?
Cr!INCIODNT TA9ULAT7DN

EXISTING AND 1990 iAND USES WITMIN DAMAGE REACHES

JI CARO

Cc z2z34s 9823M5bBao7; S
7
89o8123,5 897 2345b78Olau385b/ 7BqOj3MSb769012345b790

JI 0 0 0 1 0

THI* JOB WILL PERFORM THE FOLLOWING

NUMBER OF DISTANCE DETERMINATION$ (NSRCNI a 0

NUMBER OP IMPACT ASSESSMENTS (NIO) a 0

NUMBER OF ATTRACTIVENESS MODELS (NAM) a 0

NUMBER Of COINCIDENTS TABULATZONS CNCOMB) a

NUMBER OF MAPS PROM THE DATA FILE (NGRPH) a

J2 CARD

CC 12345678
9
01234TQ5S0125eT678tOot34S6bBQO23 5b678O1234bTOqI0234567890I23S6bT890

J2 is 9a 2 129 0 0

DATA FILE INFORMATION

THE COMPUTER FILE THE BASE DATA FILE I$ ON CNFILE) a I

THE NUMBER OF DATA VARIABLES IN THE BASE DATA FILE (NDV) m IS

THE NUMBER OF DATA VARIABLES IN THE WORKING DATA FILE CNN) a IS

y10 NUMBER OF ROWS (NROWS) 5 92 THE NUMBER OF COLUMNZ (RCOL) 129

THE WORKING DATA FILE WILL NOT BE CREATED (mSKIP) a 0

THE BASE DATA FILF 1S FORMATTED (NORM) * I

J3 CARD
0***O**

CC I3';67oo1 a5b 23'5 Q23bS78QO3 B0123S6b7BO2345b67S9123467T90
J3t12F4qO,2F8.2o2F4.0#22.0)j

Lmiibit I
71 of 76



Cl CAn

CC 123 bl7QO 3u5e7b 50771
cl IS3 0 I 1

THE SIZE 'IF EACH GRID CELL IS 1.53 ACRES

ONLY SPECTFIED DATA CATEGORIES wILL BE DISPLAYED (IGTYP) a 0

PENCENTAGFS BASED ON ROw CATEGORIES WILL BE DISPLAYED CIANLR) U I

PERCENTAGFS BASED ON COLUMN CATEGORIES WILL BE DISPLAYED (IANLC) a

PERCENTAGFS BASED ON GROUPING CATEGORIES WILL BE DISPLAYED CIANLT) *

THE GROUPTNqS ARE FOR DATA VARIABLE S
AND THERE WILL BE S GROUPINGS

THE ROW CATEGORIES ARE FROM DATA VARIABLE 10
AND THERE WILL BE 10 CATEGORIES DISPLAYED

THE CCLUMN CATEGORIES ARE FROM DATA VARIABLE it
AND THERE WILL HE 10 CATEGORIES DISPLAYED
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* NOTE ** Printout for Damage Reaches 1, 3, 4 and 5 are similar
and not included.

COINCIOENTS TEST

EXISTING AND 1990 LAND USES WITMIN DAMAGE REACHES

DAMAGE REACW 2
COINCIDENTS MATRIX

* COLUMN * ROw a
* ROw I 2 3 4 5 6 7 9 10 • TOTaL.

* I * 105. 00 0.0 * 61 0.0 * 0.0 41.3 a 27.S 1i's * 0.0 * 272.3 a
• a a a a a a a a a a a
• 3 a 0.0 * 0.0 a 0.0 a 31 00 0.0 0.0 .0 * 00 0,0 3,
a a a * a a a * a a a a a
• 6 6,1 a 0.0 a 0.0 a 0.0 a 0.0 0 0.0 a 6.1 a 0.0 * 7.7 * 0.0 a 19.9 a

S7 a *o4 a O • 0.0 . *4. 0 .0 0 040 ag1.6 0 0.0 a 4o4 a 00 a 23o0 *

* 9 • 24S. a 0.0 a 0.0 a 1.5 a 0 a 00 00 10.7 9 9.2 24.S 0 O 70.4 a

• TOTAL: 140.8 a 0.0 a 0.0 0 10.7 a 0.0 o 0.O a 71.9 a 36.7 a ias.5 O.O a SSS.6 a

ROW CATEGORIES ARE EXISTING LAND USE COLUMN CATEGORIES ARE 1990 LAND USE

I NATURAL VEGETATION I NATURAL VEGETATION
2 DEVELOPED OPEN SPACE 2 DEVELOPED OPEN SPACE
3 LOW DENSITY MOUSING 3 LOW DENSITY MOUSING
I MEDIUM DENSITY MOUSING a MEDIUM DENS1TY MOUSING

HIGH DENSITY HOUSING 5 HIGH DENSITY MOUSING
4 AGRICULTURAL 4 AGRICULTURAL
7 INDUSTRY 7 INDUSTRY
8 COMMERCIAL a COMMERCIAL
9 PASTURE 9 PASTURE

10 WATER BODIES 1o WATER BODIES

aa NOTE ** AREA UNIT4
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COINCIOENT3 TEST

EX1STInG AND 19;1 LAN UL.S WIT.IN DAMAGE QEACES

DAMAGE REACH
COINCI:ENT3 MATRZX

* a COLUMN * RON a
ROw 1 2 3 a 5 6 7 8 9 10 * TOTAL

1 I 36.6 a 0.0 * 0.0 2 i,2 a 0.0 * 0.0 a 5,2 a 10.1 * 33,7 * 0.0 * 100,0 *

a 3 a o0O a 0,0 * 0.0 a 00,0 * 0.0 0.0 * 0.0 * 0.0 a 0,0 * 0.0 * 1000 a

6 * a 30.8 * 0.0 00 0.0 a 0.0 a 30.6 a 0.0 a 38,S 0,0 a 100,0 a

a 7 a 20,0 a 0.0 • 0.0 * 0.0,0000 * 0,0 • 600 a 00 • 0,0 0 o O 100,0 a

a 9 34.8 a 0.0 a 0.0 • 2, a 0.0 0.0 a 15'a a 13.0 a 34,8 a 0,0 a 100,0 a

• TOTAL: 0.0 a 0.0 0.0 • 0.0 • 00 0.0 000 00 0.0 a 00

ROW CATEGORIES ARE EXISTING LAND USE COLUMN CATEGORIES ARE 1990 LAND USE

1 NATURAL VEGETATION I NATURAL VEGETATION
a DEVELOPED OPEN SPACE 2 DEVELOPED OPEN SPACE
3 LOW DENSITY HOUSING 3 LOW DENSITY HOUSING
4 MEDIUM DENSTY MOUSING 4 MEDIUM DENSITY MOUSING
S HIGH DENSITY MOUSING S NIGH DEN3ITY WOUSING
6 AGRICULTURAL 6 AGRICULTuRAL
I INDUSTRY 7 INDUSTRY
a COMMERCIAL 6 COMMERCIAL
9 PASTURE 9 PASTURE

1o WATER BODIES 10 WATER SOWTES

N MOTE •• P&"CENTAGE OF ROW CATEGORIES
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COINCIDENTS TEST

EX3TING AND 1Q90 LAND USLS WITmIN DA GE REACMES

DAMAGE REACH 2

COINCIDENTS MATRIX

* a COLUMN a ROw a
a ROa 1 2 3 4 s 6 7 a 9 10 * TOTAL*

I a 75,0 a 0 00 00 * s7 a 0.0 a 0.0 a S74 a 75. * 7!4a 0,0 * 0.0 a

a 3 * 0,0 00 0,0 a 2.6 a 0,0 ,0 0,0 a 0.0 0,0 0 a 0,0

a 6 a 4.3 a 0.0 0.0 a 0.0 * 0.0a 0.0 a 8. a ' a 00 0,0 a

a 7 a 3.3 0.0 a 90 0,0 o OO a 0,0 a 19.1 a 00 a 3.6 a 0,0 a 0,0 a

a 9 a 17.4 a 0.0 a 0.0 a 14.3 a 0,0 a 0 14,9 250 a 19.0 a 0,0 a 0.0 a
a a a a * a a a a * a a a

• TOTAL: 100.0 0.0 * 0.0 a 100.0 a 0.0 0 0o0 a 100.0 100.0 a 100,0 a 0.0 a 0,0 a

ROW CATEGORIES ARE EX1STING LAND USE COLUMN CATEGORIES ARE 1990 LAND USE

I NATURAL VEGETATION I NATURAL VEGETATION
2 DEVELOPED OPEN SPACE a DEVELOPED OPEN SPACE
3 LOW DENSITY HOUSING 3 LOh DENSITY HOUSING
4 MEDIUM DENSITY HOUSING 4 MEDIUM DENSITY HOUSNG
5 HIGH DENSITY MOUSING 5 M1GH DENSITY MOUSING
4 AGRICULTURAL 6 AGRICULTURAL
7 INDUSTRY 7 INDUSTRY
a COMMERCIAL a COMMERCIAL
9 PASTURE 9 PASTURE
10 WATER BODIES 10 WATER BOIES

N NOTE ** PERCENTAGE OF COLUMN CATEGORIES
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COINJCDENTS TEST

EXISTING AND 1990 LAND USES wITHIN DAMAGE REACHES

DAMAGE PACM
COINCIDENTS MATRIX

• COLUMN * mOw p
a ROW 1 3 0 6 7 6 9 10 * TOTAL•

* a a a a a a a a a a a •

I a 22,1 • 0,0 • 0.0 • 1,6 a 0.0 • 0,0 a 10.6 w 7.1 a 16 • 0,0 * 70,1 •

• 3 a 0.0 0.0 ,0 's 0,0 •00 • 0,0 000 0,06 •

a 6 1 1,6 a 0.0 • 0,0 • 0,0 a 0,0 a 0,0 • 1.6 • 0,0 2 2,0 • 0,0 • 5.1 •

• 7 1 ,2 • 0.0 a 0,0 • 0.0 • 0,0 0 0,0 3'a 0.0 1.2 0,0 • 5,9 a

a 9 a 6,3 0.0 * 0,0 * , • 0,0 •00 a .6 2,4 6,31 *

• a a a a a a a a a a * a

a TOTAL: 36,2 a 0,0 0,0 a 2, s 0,0 a 0,0 * 1a,5 9,4a 33,1 * 0,0 • 100,0 •

mOW CATEGORIES ARE EXISTING LAND USE COLUMN CATEGORIES ARE 1990 LAND USE

I NATURAL VEGETATION I NATURAL VEGETATION
a DEVELOPED OPEN SPACE a DEVELOPED OPEN SPACE

3 LOW DENSITY MOUSING 3 LOW DENSITY HOUSING
4 MEDIUM DENSITY HOUSING 4 MEDIUM DENSITY HOUSING
5 HIGH DENSITY MOUSING N NIGM DENSITY HOUSING
6 AGRICULTURAL 6 AGRICULTURAL
7 INDUSTRY 7 INDUSTRY

a COMMERCIAL a COMMERCIAL
9 PASTURE 9 PASTURE

10 WATER BODIES t0 WATER BODIES

• NOTE •* PERCENTAGE OF TOTAL AREA
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EXHIBIT II
INPUT DESCRIPTION

RESOURCE INFORtIATION AND ANALYSIS

This exhibit contains a detailed description of input data requirements,
data coding instructions and a general overview of the input cards required
to perform specific tasks. Table II-1 shows the sequential arrangement of
cards. Figure II-1 displays the data card stream.

The detailed data coding description is presented by analysis function
and card, with the function of each card discussed and the specific input
variables described. Variable locations for each input card are shown by
field number. Each card is divided into ten fields of eight card columns
each, except field 1, and as otherwise noted throughout the input description
for a few special data sets. Variables occurring in field 1 may only occupy
card columns 3 - 8 since card columns 1 and 2 (called field 0) are reserved
for required card identification characters. Data variables are used to in-
dicate whether a program option is to be used or not, such as by specifying
the numbers -1, 0, 1, or to express a specific variable magnitude. For the
latter, a + sign is shown in the description under "value" and the numeric
value of the variable should be entered as input. When the variable value
is equal to zero the variable may be left blank. If decimal points are
not punched for a variable, the number must be right justified in the field.
Any number without a sign is considered positive. The referencing notation
(card field) is used to refer to specific fields of cards, e.g., J1.3 refers
to the third field of the Jl card.

Unless noted otherwise, variable names beginning with the letters I, J,
K, L, M or N represent integer variables and a decimal point must not appear
in the field. All others are floating point variables and may either have
a decimal point or be right justified.

The cards are listed in sequence for each optional operation that may
be performed. The optional operation card groupings may be sequenced such
that the results from one analysis can be used in the performance of other
operations as desired.
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TABLE II-I

SIJiMARY OF INPUT CARDS

A summary of the type of information contained on each card and the page
number describing the input variables required for each card are as follows:

Cards Description of Card Type Page

A. TITLE CARDS - Required 5

Tl, T2, T3 Title cards for the entire job 5

B. JOB CARDS - Required 5
Jl Specifies type of analysis(es) J

to be performed

J2 BASE DATA FILE specifications 6

J3 Optional - BASE DATA FILE format 7

C. DISTANCE DETERMINATION PACKAGE 8

Dl Specific job requirements 9

D2 BASE DATA FILE variable 10
speci fi cations

D. IMPACT ASSESSMENTS PACKAGE 11

IT Title cards 12

Ii Specific job requirements 12

12 BASE DATA FILE variable 13
speci fications

lI Optional - impact matrix 15
FM* value assignment

E. LOCATIONAL ATTRACTIVENESS PACKAGE 17

Al Specific job requirements 18

A2 BASE DATA FILE variable 19
specifications
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Cards Description of Card Type Page

F. COINICIDENT TABULATION PACKAGE 20

CT Title Cards 21

Cl Grid size, grouping and 21
percentaqe flags

C2 BASE DATA FILE variable infor- 22
mation for each grouping

T2 Grouping classification and 22
title

C3 BASE DATA FILE variable assigned 22
row categories of matrix

T3 Row category classification and 23
title

C4 BASE DATA FILE variable assigned 23
column categories of matrix

T4 Column category classification 23
and title

G. MAPPING PACKAGE 24

MP BASE DATA FILE and mapping 25
specifications

Ml Optional - low and hiqh value 25
specification

M2 Optional - number of levels of 26
graphic display

M3 Optional - value range of levels 26
specified on M2 card

M4 Optional - symbol assignment of 27
overprint character levels

MS Required card specifies end of 28
optional card input.

Optional Text Cards as desired.
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Cards Description of Card Type Page

ENDT Required card specifies end of 29
text card stream

Optional sublevel text for each
symbolism

99 Optional card specifies end of 29
sublevel text card stream

;ME Specifies end of mapping operation 29
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A. T Cards

Required. Three title cards, TI, T2, and T3 are required for output
labeling. The T2 and T3 cards have the same format as the Tl card shown
below except Field 0 must be T2 and T3, respectively.

Field Variable Value Description

0 CHCK Tl Card identification.

1-10 Title AN Alphanumeric job title information,
preferably centered in columns 2-80,
inclusive on each card.

B. J Cards

Required. The JI and J2 cards are required for specification of pro-
gram operations and BASE DATA FILE features required to perform the overall
job. The J3 card is required if the BASE DATA FILE is formatted.

Jl Card

Required. The JI card describes the number and types of analyses to
be performed. The analysis packages are executed in the order prescribed
on this card.

Field Variable Value Description

0 CHCK Jl Card identification.

1 NSRCH + Number of Distance Determinations to
be performed.

2 NIH + Number of Impact Assessments to be
performed.

3 NAM + Number of Locational Attractiveness
analyses to be perfirmed.

4 NCO4B + Number :,f Coincidents Tabulations to
be performed.

5 NGRPH + Number of variables from BASE DATA FILE
to be mapped. Mapping Package cards must
follow the last analysis package, or the
J cards if no analysis is to be done.
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J2 Card

Required. The J2 card describes the contents and structure of the BASE
DATA FILE. If the BASE DATA FILE is on disc or tape, NFILE (J2.1) must
equal 1. If the BASE DATA FILE is on cards (J2.1 equals 5), a WORKING DATA
FILE must be generated (NSKIP (Jl.6 must equal 1).

Field Variable Value Description

0 CHCK J2 Card identification.

1 IFILE 1 The BASE DATA FILE is stored on
computer system file 1 (disc or tape).

5 The BASE DATA FILE is stored on cards.
For this condition a WORKING DATA FILE
must he generated (NSKIP (J2.6) must
equal 1).

2 NFORM 0 The BASE DATA FILE is unformatted;
a J3 card is not required.

1 The BASE DATA FILE is formatted;
a J3 card must follow the J2 card.

3 NDV + Number of spatial data variables

contained in the BASE DATA FILE.

4 NROWS + Number of rows in the BASE DATA FILE.

5 NCOL + Number of columns in the BASE DATA FILE.

6 NSKIP 0 No WORKING DATA FILE will be created.

1 A WORKING DATA FILE will be created
and may be used to store results for
use in subsequent evaluations in this
job or future jobs.

7 ISAVE 0 The WORKING DATA FILE will not be
saved.

I The WORKING DATA FILE will be saved and
will become the new BASE DATA FILE.
NSKIP must be 1. The user must provide
the necessary control cards to save file
20, the temporary computer system location
of the new BASE DATA FILE.
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J3 Card

Required if NFORM (J2.2) is equal to 1. The J3 card describes the format
structure of the BASE DATA FILE.

Field Variable Value Description

0 CHCK J3 Card identification.

( There must be a left parenthesis, (, in
card column 3.

1-10 AN Description of the format (example,
1OF2.0, 2X, 2F8.6). All data variable
fields must be in an F (fixed point)
format.

There must be a right parenthesis ending
the format.
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DISTANCE DETERMINATION PACKAGE
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C. D Cards - Distdnce Determination Package. Required if NSRCH (Jl.l)
is greater than zero.

The 0 cards describe the program operation procedures and features of
each data variable subjected to distance analysis. There must be NSRCH
(1.1) sets of D cards. If a graphic map of the results is desired, (OPTG
(01.2) is equal to 2), the Mapping Package cards must be included following
each group of D cards.

The results from each distance determination will be placed in the BASE
DATA FILE if the WORKING DATA FILE is created (J1.6 equals 1). If the
results are placed in the WORKING DATA FILE, they arc available as an addi-
tional input variable into any of the subsequent Distance Determination,
Impact Analyses, Attractiveness Modeling or Coincident Yabulation analyses.

Dl Card

Required. The Dl card describes program operation procedures and the

dimensions of the grid cells.

Field Variable Value Description

0 CHCK Dl Card identification.

1 NV + Number of data variables that will be
included in this Distance Determination.

2 OPTG 0 No graphics of results.

1 Numeric (distance) map of results.

2 Overprinted grey-shaded map of the
results. Mapping Package (M Cards)
required following D cards.

3 XLEN + Horizontal dimension (X-direction)
in feet of BASE L)ATA FILE grid cell.

4 YLEN + Vertical dimension (y direction) in

feet of BASE DATA FILE grid cell.

5 DINV + Radius (in feet) for grid cell value

assignments. Exdmple, if DINV = 200
all cells within 200 feet radius are
assigned the same distance value. Grid
cells between 200 and 400 feet radii are
assigned the same distance value, etc.

6-10 TITLE AN Description of the Distance Determination
to be performed for output labeling.
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D2 Card. Required.

NV (D1.1) D2 cards required. The D2 card is used to specify the classes
or categories of each data variable from which the distance determinations
are to be computed.

Field Variable Value Description

0 CHCK D2 Card identification.

1 NVAR + Sequence number of the data variable
in the data file being accessed (BASE
or WORKIN:G DATA FILE).

2-7 IRC(1) The followinq fields (2-7) are divided into 24 two-card
column subfields. The recodinq indicated by a 1 in the appropriate sub-
field identifies the class of the data variable for which the distance
determination will be made.

Subfield

1 IRC(1) 0 No distance determination will be
made for grid cells assigned to this
category.

1 The distance of each grid cell to
the nearest grid cell assigned to
this category will be determined.

Subfield 1 corresponds to category 0
for this data variable, subfield 2 for
category 1 etc.

2 IRC(2) 0,1 Etc., for 24 subfields.

Field

8-10 VN AN Name of data variable for output
labeling.

The Mapping Package (M cards) must he inserted after each set of
Distance Determination cards if printer maps are required.
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IM1PACT ASSESSMENT PACKAGE
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D. I Cards - Impact Assessment

Required if rIM (Jl.2) is greater than zero. There must be a complete
set of I cards for each impact assessment requested. The I cards include
three title cards (IT), an Il card describing the basic analysis parameters,
an 12 card for each data variable used in the analysis (either 2 or 3 vari-
ables may be used), and the option of inputting the user's desired potential
impact matrices on the Ii and/or the FM cards. For graphic output, map cards
M) must follow each set of I cards.

IT Card

Three IT cards are required for output labeling which will appear on the
first page of output from each impact assessment.

Field Variable Value Description

0 ClICK IT Card identification.

1-10 TITLE AN Title identification.

II Card

Required. The 11 card defines the information and analysis procedures
to be used to perform the impact evaluations. The user has the option of
specifying the impact matrices format or selecting one of the four standard
impact matrix format options. The standard options are described in Program
Description.

Field Variable Value Description

0 CHCK Il Card identification.

1 NVAR 2,3 Number of variables to be used in impact
analysis. For two variable analysis set
11.2 equal to -l and specify 1inal impact
matrix in 11.3.

2 MATX1 -1 Two variable analysis. Must be -1 if
NVAR 11.1 is equal to 2.

0 User specified impact matrix (IM cards
must be provided).

1 Use Standard 1 for the initial impact
matrix.

2 Use Standard 2 for the initial irpact
matrix
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3 Use Standard 3 for the initial impact
matrix.

4 Use Standard 4 for the initial impact
matrix.

3 MATX2 0 User specified impact matrix (FM,1 cards
must be included).

1 Use Standard 1 for the final impact
matrix.

2 Use Standard 2 eor the final impact
matrix.

3 Use Standard 3 for the final impact
matrix.

4 Use Standard 4 for the final impact
matrix.

12 Card

NVAR (I1.1) 12 cards required. Defines data variable character and
impact potential.

Field Variable Value Description

0 ClICK 12 Card identification.

I NIMP I This data variable is the most important
in the analysis.

2 This data variable is the second most
important in the analysis.

3 This data variable is the least impor-
tant in the analysis.

2 NVARDB + Sequence number of the data variable
in the file being accessed (BASE or
WORKING DATA FILE).
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3-8 RECODE (1) The following fields (3-8) are divided into 24 two card
column subfields. The recoding indicated by the numeric value identifies
the impact character of each class of the data variable.

Subfield

1 RECODE(1) 1 This category has EXTREIE impact potential.

2 This category has SEVERE impact potential.

3 This category has M4ODERATE impact
potential.

4 This category has SLIGHT impact potential.

5 This category has NULL impact potential.

Subfield 1 corresponds to category 0 for this data variable, subfield 2
for category 1, etc.

2 RECODE(2) 1, Etc., for 24 subfields.

Field Variable Value

9-10 VARTIT AN Data variable description for output
labeling.
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IM Cards

Five IM cards are required if MIATX1 (11.2) is equal to zero and NVAR
(1.1) is 3 with each card representing each initial impact matrix row.
The first IM card is for the top (EXTREME) row of the matrix, with each
subsequent IIM card representing the SEVERE, MODERATE, SLIGHT, and NULL rows,
respectively. If NVAR (11.1) is equal to 3, the initial matrix is construc-
ted to determine the potential impact between the second and third most im-
porta .t data variables, with the results used to determine tle fir.a1 i-,atrix
(FM cards).

Field Variable Value Description

0 CHCK IM Card identification.

1 TAB1(1,X) + Impact potential between the X row
and the EXTREME column of the second
most important variable. Recoded as
1, 2, 3, 4 or 5.*

2 TABI(2,X) + Impact potential between the X row
and the SEVERE column of the second
most important variable. Recoded as
1, 2, 3, 4 or 5.*

3 TABI(3,X) + Impact potential between the X row
and the MODERATE column of the second
most important variable. Recoded as
1, 2, 3, 4 or 5.*

4 TABI(4,X) + Impact potential between the X rnw
and the SLIGHT column of the second
most important variable. Recoded as
1, 2, 3, 4 or 5.*

5 TABI(5,X) + Impact poteftial between the X row
and the 'JULL column of the second
most important variable. Recoded as
1, 2, 3, 4 or 5.*

* A recode value of 1 for Extreme, 2 for Severe, 3 for Moderate, 4 for

Slight and 5 for Null.
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FM Cards

Five FM cards required if MATX2 (11.3) is equal to zero representing
each row in the final impact matrix.

Field Variable Value Description

0 CHCK FM Card identification.

1 TAB2(I,X) + Impact potential between the X row and
the EXTREME column of the most important
variable. Recoded as 1, 2, 3, 4 or 5.*

2 TAB2(2,X) + Impact potential between the X row and
the SEVERE column of the most important
variable. Recoded as 1, 2, 3, 4 or 5.*

3 TAB2(3,X) + Impact potential between the X row and
the MODERATE column of the most important
variable. Recoded as 1, 2, 3, 4 or 5.*

4 TAB2(4,X) + Impact potential between the X row and
the SLIGHT column of the most important
variable. Recoded as 1, 2, 3, 4 or 5.*

5 TAB2(5,X) + Impact potential between the X row and
the NULL column of the most important
variable. Recoded as 1, 2, 3, 4 or 5.*

The Mapoing Package (ft Cards)are mandatory and must be inserted after

each set of Impact Assessment (1) cards.

* A recode value of 1 for Extreme, 2 for Severe, 3 for Moderate, A for

Slight and 5 for Null.
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ATTRACTIVENESS MODELING PACKAGE
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E. A Cards (Locational Attractiveness Package)

Required if NAM (JI.3) is greater than zero. There must be a complete
set of A cards for each Relative Attractiveness analysis specified. The
Attractiveness Package consists of an Al card which provides the basic anal-
ysis parameters, an A2 card for each data variable in the analysis followed
by the appropriate flapping Package (Hl cards) to display the results. The
results may be stored in the WORKING DATA FILE for additional analysis in
this job or for future evaluations.

Al Card

Required. The Al card defines the number of data variables and display
options to be used.

Field Variable Value Description

0 CHCK Al Card identification.

1 NV + Pumber of data variables to be used in
the relative attractiveness computation.

2 Reserved for future use.

3 INDX 1 Raw computed index values will be dis-
played and available to be stored in
the WORKING DATA FILE.

2 Standardized I* index values will be
displayed and available to be stored
in the '.,ORKING DATA FILE.

3 Standardized II* index values will be
displayed and available to be stored
in the WORKING DATA FILE.

4 LEVL 0 No level breakdown.

I Partition the Standardized II values into
ten equal ranged levels, one throuqh ten.
Rejected values and the lowest valued cells
will be set to a value of zero.

5-10 IV AN Title for the relative attractiveness
computation for output labeling.

* See II. DESCRIPTION OF PROGRAM, page 19, for an explanation of Standar-
dized I and Standardized II indexing.
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A2 Card

Required. There must be NV (Al.l) number of A2 cards (one for each
data variable used in the analysis). The A2 card describes the relative
attractiveness of each class of the data with respect to the Attractiveness
model.

Field Variable Value Description

0 CHCK A2 Card identification.

1 IVAR + Sequence number of the data variable
in the data file being accessed (BASE or
WORKING DATA FILE).

2-7 IRC(I) The following fields (2-7) are divided into 24-two card
column subfields. The recoding indicated by the numeric value identifies
the attractiveness character of each class of the data value.

Subfield

1 IRC(I) -l Reject any grid cells which have this
class from the analysis.

0 Grid cells in this category will be
given no additional weight.

1-9 Grid cells in this category will be
given the value indicated in determin-
ing relative attractiveness.

10 Grid cells in this category will be
given maximum weight.

Subfield 1 corresponds to category 0 for this data variable, subfield
2 for category 1, etc. See worksheet EXHIBIT III.

Field Variable Value Description

8 CONST + Relative imFortance or weight of this
spatial data variable with respect to
other data variables in the relative
attractiveness model.

9-10 VN AN Name of the spatial data variable.

The Mapping Package (M cards) are mandatory and must be inserted

after each set of Attractiveness Modeling (A) cards.
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COINCIDENT TABULATION PACKAGE
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F. C Cards (Coincident Tabulation)

Required if NCOMB (Jl.4) is qreater than zero. There must be a complete
set of C and T cards for each Coincident Tabulation analysis requested. The
C and T cards describe the variables to be included and the grouping of the
variables for analysis.

CT Cards

Re uired. Three title cards are required for the job output labeling.
The title written on the CT cards appears at the top of each page of output.

Field Variable Value Description

0 CHCK CT Card identification.

1-10 TITLE AN Title information.

Cl Card

Requi red.

Field Variable Value Description

0 CHCK Cl Card identification.

I SIZE + Grid cell size in acres.

2 IGTYP 0 Data categories not specified will not
be grouped.

1 Data categories not specified will be
grouped.

3 IANLR 0 Additional output in terms of percentages
derived by row will not be displayed.

1 Additional output in terms of percentaqes
derived by row will be displayed.

4 IANLC 0 Additional output in terms of percentages
derived by column will not be displayed.

I Additional output in terms of percentages
derived by column will be displayed.

5 IANLT 0 Additional output in terms of percentages
of the total grouping area will not be
displayed.

I Additional output in terms of percentages
of the total groupinn area will he displayed.
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C2 Card

Required. (The C2 card defines the data variable that will form the
grouping categories for the coincidents tabulation - watershed, damage
reach boundaries, census tracts, etc.).

Field Variable Value Description

0 CHCK C2 Card identification.

1 NDAT + Sequence number of data variable for
coincident grouping.

2 NCLAS + The number of data categories of the
data variable (NDAT) (max. of 30) that
will require coincident tabulation
output.

3-7 Reserved for future use.

8-10 GTIT AN Grouping title.

T2 Card

Required. There must be fCLAS (C2.2) T2 cards, one for each grouping
category.

Field Variable Value Description

0 CLICK T2 Card identification.

1 NCLASY + Class or category identification that
is grouped.

C3 Card

Required. The C3 card defines the data variable corresponding to the
row valuesin the coincidents matrix.

Field Variable Value Description

0 CHCK C3 Card identification

1 NROW + Sequence number of the data variable of
the row category in the coincidents matrix.

2 NROWK + Number of categories to be displayed in
this data variable (maximum of 25).

3-7 Reserved for future use.

8-10 RTIT AN Title for this data variable.
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T3 Card

Required. NROWK T3 cards are required in sequential order (toF to
bottom)fTor each row dada variable catepory.

Field Variable Value 9escription

0 CHCK T3 Card identificatior.

1 NRO4,"  + Class or category.

2-5 TITi{ AN Category titie.

C4 Card

Required. The C4 card describes the dta variable corresponding to the
column categories of the roincidents matrix.

Field Variable Value Description

0 C4 Card identification.

I NCOLl + The sequence number of the data variable
of the column categories in the coincidents
matrix.

2 NCOLK + The number of categories to be displayed in
this data variable. (Maximum of 30).

3-7 Reserved for future use.

8-10 CTIT AN Title of this data variable.

T4 Card

Required. ICOLK T3 cards are required in sequential order (left to
right) representing each column data variable category.

Field Variable Value Description

0 CLICK T4 Card identification.

1 NCCLY + Class or category.

2-5 TIT12 AN Cateqory title.
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MAPPING PACKAGE
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I Cards (Mapping Package)

The flapping Package is required to display analysis results and to
display data variables in the BASE or WORKING DATA FILE (NGRPH (Jl.5) is
greater than zero). Analysis display requires the Mapping Package cards
to be inserted iriediately after the appropriate analysis cards. Data
variable displays requires the Mapping Package cards to be inserted after
all analysis have been finished. The display format and syibcism may be
selected by the user.

NP Card

Required. Data variable to be displayed and the relative mapping scale.

Field Variable Value Description

0 CHCK MP Card identification.

1 NVAR 0 Analysis result will be mapped and a
WORKING DATA FILE has not been created.

+ Sequence number of the data variable to
be displayed. If a map is to be made
directly from a formatted BASE DATA FILE,
a WORKING DATA FILE must have been
created (J2.6 = 1).

2 MINV +/- The minimum absolute value to be displayed
If left blank a minimum value of zero (0)
is assumed. Cells that have values below
MINV will not be plotted. i.e. will he
left blank.

3 ISUBT 0 No sublevel text to be provided.

1 Sublevel text will be provided for mapping
symbols.

4 LCAR 0 Line printer advances before checking for
overprint control.

I Line printer checks for overprint control
before advancing.

Ml Card

.Optional. The Ml card may be used to specify the value range for

mapping.

Field Variable Value Description

0 IOPT fil Card identification.

1 OPT(4) 0 No lower level value is specified.

1 Low level value is specified in M1,2.

Exhibit II
25 of 33



2 VALMIN _/O/+ Lowest data value that will be dis-
played. All values between this value
and the minimum display value (MINV (MP.2))
will be displayed as L's with the default
symbol i cm.

3 OPT(5) 0 No high level value is specified.

1 High level value is specified in MI.4.

4 VALMAX -/0/+ Highest data value that will be dis-
played. All values above this level
will be displayed as H's with the de-
fault symbolism.

M2 Card

Optional. Required if the number of levels or class intervals of the
total value range is to be subdivided (less than or equal to 20 intervals).
If the M2 card is not used, the program defaults to a standard option of
10 intervals.

Field Variable Value Description

0 IOPT M2 Card identification.

I NLEV + Number of levels (class intervals) that
the output data will be grouped into
graphical displays. Less than or equal
to 20.

M3 Card

Optional. The M3 card specifies the range for each of the levels
specified on the M2 card or for the default of 10 levels. The exclusion
of the M3 cards (default) would designate each level to be assigned an
equal value range.

Field Variable Value Description

0 IOPT 43 Card identification.

1 RANGE(l) + The proportionate size of level 1
(percent or absolute value).

2 RANGE(2) + The proportionate size of level 2.

NLEV RANGE(NLEV) + The proportionate size of level 3, etc.,
up to level NLEV. If more than 10 levels
are specified, a second M3 card is required.
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'14 Cards

Optional. The 1,14 cards provide the user with the option of designating
the overprint characters used as the grey-shade symbolism for the output
display of each classification level. A tztal of 5 1!,4 cards are required
if this option is used. If the 14 cards are not included, the program de-
faults to the standard symbolism.

1st M4 Card

Field Variable Value Description

0 IOPT M4 Card identification that designates that
four overprint character cards follow.

2nd M4 Card

Required. The alphanumeric values (M4) used as card identification in
card columns l and 2 are omitted. Note card columns are used, not fields.

Card
Column Variable Value Description

SYMBOL AN First overprint character for level
(class interval) 1.

2-20 SYMBOL AN First overprint character for level
(class interval) 2, etc., up to 20
levels.

21 SYMlBOL AN First overprint character for "low" level.

23 SYMBOL AN First overprint character for "hiqh" level.

3rd 14 Card

Required. Designates symbols for graphic displays. The alphanumeric
(t.4) va uesused for card identification in card columns 1 and 2 are omitted.
Note card columns are used, not fields.

Card
Column Variable Value Description

1 SYMBOL AN Second overprint character for level
(class interval) 1.

2-20 SYM1BOL ArN Second overprint character for level
(class interval) 2, etc., up to 20 levels.

21 SYMBOL AN Second overprint character for "low" level.

23 SYMBOL AN Second overprint character for "high" level.
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4th M4 Card

Required. Designates symbols for graphic displays. The alphanumeric
(M4) values used for card identification in columns 1 and 2 are omitted.
Note card columns are used, not fields.

Card
Column Variable Value Description

1-20 SYMBOL AN Third overprint character for level (class

interval) 1, etc., up to 20 levels.

21 SYMBOL AN Third overprint character for "low" level.

23 SYMBOL AN Third overprint character for "high" level.

5th M4 Card

Required. Designates symbols for graphic displays. The alphanumeric
values M4) used for card identification in columns 1 and 2 are omitted.
Note card columns are used, not fields.

Card
Column Variable Value Description

1-20 SYMBOL AN Fourth overprint character for level (class

interval) 1, etc., up to 20 levels.

21 SYMBOL AN Fourth overprint character for "low" level.

23 SYMBOL AN Fourth overprint character for "high" level.

M5 Card

Optional. The M5 card specifies the size of the grid cell mapping
character. The exclusion of the M5 card (default) would designate one
printer character to represent the grid cell mapping character.

Field Variable Value Description

0 IOPT M5 Card identification.

1 NGD + The number of characters to be printed
downwards in the y-direction for each
grid cell.

2 NGA The number of characters to be printed
across in the x-direction for each grid
cell.
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M6 Cards

Optional. The M6 cards provide the user with the option of designat-
ing a specific map level for a data variable value. These cards provide
the opportunity to group non-sequential data variable values into the same
mapping level.

Ist M6 Card

Required. Specifies the number of data variable values that will
be grouped into graphical display levels. There must be one pair for
every possible value.

Field Variable Value Description

0 IOPT M6 Card identification.

1 NGRIDV + The number of (value, level) pairs to
follow on additional M6 cards (5 pairs
per card).

2nd M6 Card

Required. Designates the data variable values associated with the
various mapping levels.

Field Variable Value Description

0 IOPT M6 Card identification.

1 GRDVAL + Ist data variable value.

2 GRDLEV + Map level to include 1st value.

3 GRDVAL + 2nd data variable value.

4 GRDLE% + Map level to include 2nd value.

9 GRDVAL + 5th data variable value.

10 GRDLEV + Map level to include 5th value.
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3rd - Nth M6 Cards

Optional. Required if NGRIDV (M6.1) is greater than 5.

Field Variable Value Description

0 IOPT M6 Card identification.

1 GRDVAL + 6th data variable value.

2 GRDLEV + Map level to include 6th value.

N-l GRDVAL + Nth data variable value.

N GRDLEV + Map level to include Nth value.

MS Card

Required. Flag card for termination of map input.

Field Variable Va ue Description

0 IOPT MS Specifies optional Mapping Package is
complete and causes map execution.

Text Cards

Optional. Any number of additional text cards may be included. All
fields and card columns may be used.

Field Variable Value Description

0-10 STXT AN Optional descriptive text to be printed
below map.

ENDT Card

Required. Signals end of optional text input.

Card
Column Variable Value Description

1-4 ICHK ENDT Specifies end of text card stream.
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Sublevel Text Cards

Optional. Required if ISUBT (MP.3) is greater than zero. Sublevel
text cards will be printed adjacent to output symbolism below overprint
map. Normally used to legend symbolism. May supply up to 3 text cards
for each display level.

Card

Column Variable Value Description

1-2 NUMS + Class interval (level).

9-80 STXT AN Sublevel text.

99 Card

Optional. Required if sublevel text cards included. Signals end of
sublevel text card stream.

Card
Column Variable Value Description

1-2 NUMS 99 Specifies end of sublevel text card stream.

ME Card

Required. Last card for map package input stream.

Card
Column Variable Value Description

1-2 CHCK ME Keys program to return to other operations,
mapping is complete.
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EXHIBIT III

This exhibit contains a model work sheet designed to aid in the
recoding necessary for performing Locational Attractiveness analysis.
Future versions of this manual will include model work sheets for Dis-
tance Determination and Impact Analysis recoding requirements.
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