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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, wusability, 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 1liability
whatgoever 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 nrogram 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).
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RESOURCE TNFORMATION 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-
dram 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-
onnental 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

0 Locational Attractiveness Package
o0 Coincident Tabulation Package

0 Mapping Package

References are tabulated in the REFERENCES section.




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
subjactive 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 Packaqge
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




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 creating 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 1imits 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
I1.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
Altractiveness* g er less variables
Distance Determination* 5 or less variables
Impact* 3 or 2 variables

Coincident Tabulation

Maximum grouping 3C
Maximum column categcries 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 1 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).




TABLE 1

HARDWARE REQUIREMENTS AND RUNNING TIME

CDC 7600

Compiler Fortran
Disk or Tape devices 5
Memory (wurds) 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 and its corresponding usage arc 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




I1. DESCRIPTION OF PROGRAM

4. PROGRAM ORGANIZATION

The RIA program consists of an executive routine that manages data
transfers and controls the seauences of exectition, the four basic analysis
packages, and a mepping package that can display output from three of the
analysis packages or the variables directly from the data bank. Figure 1
illustrates these basic functions within RIA. The interactionc 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" group 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 sequentjal 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 "qrid cell data file" are used
interchangeably throughout this manual and have identical meaning.
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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 grfd 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-
ijable 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 encempassing large geographic areas and comprising a
large number of grid cells, it may be desirable 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.

Cc. 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 FIiLE since subsequent analyses are based on existing and
newly generated data variables.




CONCEPTUAL OVERLAY OF
BASE DATA FILE STRUCTURE

COLUMN NO.

Data Variable 3. Existing Land Use
6 = Single Family Housing
4 = Industrial
etc.

Data Variable 4. Natural Vegetation
16 = Hardwoods

2 = Cleared Areas
etc.

Data Variable m; Archaelogical Sites
9 =|ndign Mounds
8 = Unclassified
etc.

BASE DATA FILE STRUCTURE
(GRID CELL VALUE ASSIGNMENTS)

Grid Data Data Data
Cell var. Var. Var.
Record 3 49 m
e & o o 0 o
SR 6 12 9
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3 4 12 9
ROW / 4 q 11 9
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CONCEPTS AND STRUCTURE OF THE BASE DATA FILE

8 Figure 2




a. WORKING DATA
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BASE
DATA FILE
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RIA
PROGRAM

Data Var. m

Results obtained
from permanent
BASE DATA FILE
data variables

b. Use of WORKING DATA FILE During Execution of RIA program
( single computer run )

(1)
BASE WORKING
DATA FILE DATA FILE
Data Vvar. { Data Var.
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: PROGRAM E
Date Var. m Interim Data Var. m
analysis }—; —% Data Var. m+1
results —P Data Var. m+2
WORKING
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RIA @—— Data Var. |
PROGRAM iy Data Var. 2
Data Var. m
Data var. m+{
Dota Vaor. m +2
(Resulfs) —p] Dota Vor.m+3
WORKING DATA FILE PROCESS
Figure 3



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.

_ _ 2 2
A] = X/DINV, A2 = Y/DINV (2)
where D = the linear distance (in DINV units) between the centroid

of the two grid cells

><
n

the X (horizontal) dimension of a grid cell
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X; = 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

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

YO = 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.

| aAX
200'
) A._ L1 333.3'
Ly, 3\‘ B Ay
1 N\ '
y N Cell Dimensions
3 ~ (%o3%)
B
4
v
etc.

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

Grid Cell B = zero valued cell

1




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

L2001, (3) A= 3333 _ 467 (4)
1”200 Y 2 ~ 200 '

(5)

D = \v//(1.o (3-5))%+ (1.67 (2-3) )% =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 intgrva] a§s1gned
is 23, with grid cells having a greater distance interval being a551gneq 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.

12




ROWS
( Least Important Variable)

(extreme through null) to each of the boxes of the matrix.

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

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.

available as options.

COLUMNS

( Second Most Important Variable)

Figure 5 shows the four standard interaction matrices

EXTREME | SEVERE | MODERATE SLIGHT NULL
EXTREME
SEVERE
MODERATE
SLIGHT
NULL

INITIAL IMPACT POTENTIAL MATRIX

Figure 4
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STANDARD { - EQUAL WEIGHTING

Next Most Important

(or Least)

Most Important Variable

EXTREME SEVERE | MODERATE SLIGHT NULL
EXTREME Extreme Extreme Severe Severe Moderate
SEVERE Extreme Severe Severe Moderate Moderate
MODERATE Severe Severe Moderate |Moderate STight
SLIGHT Severe Moderate Moderate Slight Slight
NULL Moderate Moderate Slight Slight Nulil

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

Figure 5. STANDARD MATRIX OPTIONS
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STANDARD 2

Next Most Important

(or Leost)

Most Important Variable

EXTREME SEVERE | MODERATE SLIGHT NULL
EXTREME Extreme Severe Severe Moderate Slight
SEVERE Extreme Severe Moderate |Moderate Slight
MODERATE Severe Severe Moderate Slight STlight
SLIGHT Severe Moderate Moderate Slight Null
NULL Severe Moderate Sh"ght STight 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 | Stight
5
T SEVERE Extreme Severe Moderate Slight Slight
a
ES
- -1 MODERATE | Extreme Severe Moderate Slight Null
)
% SLIGHT Severe Severe Moderate Slight Null
2

NULL Severe Moderate | Slight Null Null

Column categories dominate row categories — Version {

Figure 5. STANDARD MATRIX OPTIONS (Continued)
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STANDARD 4

Next Most Important

(or Least)

Most Important Variable

EXTREME SEVERE MODERATE SLIGHT NULL
EXTREME Extreme Extreme | Severe Moderate Moderate
SEVERE Extreme Extreme | Severe Moderate Stight
MODERATE Severe Severe Moderate S1ight Slight
SLIGHT Moderate | Moderate | Moderate | Slight Null
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)

17




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 sliaght 1m?act,
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:

18




INDEX iy =l (AkB]) (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

B] = the attractiveness of the 1th 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 = (_LCe]] index - mean index)*25)+ 50 (7)
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 I1I1) 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 computed as foliows:

Standardized II = (Cell index - Min. index) (100.0) (8)
(Max. index - Min. index)

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 celis 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 intn
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 two 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 analysis packages 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 to produce the desired effect.
For example, light shades can be produced by single characters such as
zeros and dark shades by overprinting an P 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 TZ34567891011 1213141516 17181920 21 23
Ma M4

M4-2 - -+/Xpp0p p1V 2 3 45 6 7 8 9 * L H
M4-3 s /- *+ X

M4-4 !/ A

M4-5 £

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 lTevel 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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I11. 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
IT 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.

J1: 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

o0 O 0O

JOB TITLE

ANALYSIS TYPES

BASE DATA FILE SPECIFICATIONS
BASE DATA FILE FORMAT (optional)

Distance Determination Cards

- SEARCH SPECIFICATIONS
- SEARCH TITLE

* VARIABLE RECODING

Impact Assessment Cards

- IMPACT ASSESSMENT TITLE
- IMPACT ASSESSMENT SPECIFICATIONS

* VARIABLE RECODING
- IMPACT INTERACTION MATRIX

Attractiveness Analysis Cards

- ATTRACTIVENESS MODELING SPECIFICATIONS
- ATTRACTIVENESS TITLE

* VARIABLE RECODING

Coincident Tabulation Cards

- COINCIDENT ANALYSIS TITLE
- COINCIDENT SPECIFICATIONS
- ROW & COLUMN TITLES

Mapping Cards

- MAP TITLE

- LEVEL SPECIFICATION
- RANGE SPECIFICATION
- SYMBOL SPECIFICATION
- EXECUTION COMMAND
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The data apply to the
entire job.

Apply to each search

Applies to each
variable search

Apply to each impact
assessment

Applies to each variable used

Applies to each impact
assessment

Apply to each attractiveness
analysis

Applies for each variable used

Apply to each analysis
Applies for each variable

Apply to each map




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 Tocated 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. A1l 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 subseguent 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 variabhle 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 structure.

d. I Cards - Impact Assessment

The I cards specify the operations required to cause Impact Assess-
ment to be performed. A1l impact assessments ‘as 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 Tabeling which will
appear on the first page of output from each impact assessment. The oppor-
tunity to Tabel output should be used for information and bookkeeping pur-
poses, and to define unique aspects of the particular assessment performed.

I1 Card: The I1 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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I2 Card: Two or three cards are required, one for each variable
to be used, as specified in the I1 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. Al11 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.

A1 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

tegoding to provide the weights to be used to compute the attractiveness
index.

f. € 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.

. C1 Card: This required card specifies the size of each grid cell
n acres to cause tabulation to be in meaningful areal units, and contains
flags for optional percentage labeled output.
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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.

€3 Card: This required card defines the data variable correspon-
ding to the row values in the coincidents matrix. .The da@a specified is
the variable, number of categories and general variable title.

T3 Card: A T3 card is required to describe 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 card: 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 (J1,
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 J1 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 u7 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 12gend. The legend headings and their definitions are:

LEVEL NUMBER: The nomencliature 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 Tower 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 date 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 (1and 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 numb~r 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 Tline printer overprint map is produced if requested and is the usual

output mode for this analysis, Test 5 is a two variable attractivenes§
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 Il 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 tha MAD 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 Tocational 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 Tabeled with the grouping title and row and column
Tegends 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 repreducing
the results of the test problems.

Table I-1 contains the BASE DATA FILE directory. A BASE DATA FILE
(data bank) directory is a listing of the data variables 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 Number

TEST/EXAMPLE PROBLEM INDEX

Title

Map data variable from BASE DATA FILE

Distance determination-single variable

Impact assessment-two variables

Impact assessment-three variables

Locational attractiveness-two variables

Locational attractiveness-four variables

Coincident tabulation-existing and 1990
land uses within damage reaches

Page

15

24

34

45

54

68
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Variable Sequence

TABLE I-1
BASE DATA FILE DIRECTORY

Number

1

GRID CELL

1
2-92

GRID CELL

1
2-129

WATERSHED

1

ROW

Row 1
Rows 2 - 92

COLUMN

Column 1
Columns 2 - 129

Trail Creek

HYDROLOGIC SUBBASIN CODES

1
2-21

Subbasin 1
Subbasins 2 - 21

DAMAGE REACH CODES

1
2-5
6

Damage Reach 1
Damage Reaches 2 - 5

- Qutside Damage Reaches

SOIL IDENTIFICATION

1

H

AN .. Appling Sandy Clay Loam

AX .. Appling course sandy loam
BFS .. Buncombe loamy sand
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R N O o b

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

CB .
cI .
COA ..
CoB ..
cYy .
CZ .
DH .
0Q .
LD .
LN .
MG .
MI .
MM .
MV .
PF .
PG .
PH .
PI .
ROK ..
WK .
WOS ..
00 .

. Cecil soils
. Colfax sandy loam

Congaree soils and alluvial land
Chewacla soils and alluvial land

. Cecil sandy loam

. Cecil sandy clay loam

. Davidson clay loam

. Davidson sandy loam

. Louisburg stony loamy sand
. Louisburg loamy sand

. Madison sandy loam

. Madison sandy clay loam

. Madison - Louisa complex

. Musella clay loam

. Pacolet sandy loam

. Pacolet sandy clay loam

. Pacolet - Gullied land complex
. Pacolet stony sandy Toam

Rock outcrop

. Worsham sandy loam

Wehadkee and alluvial land

. Water

7 HYDROLOGIC SOIL GROUP

1
2
3
4

Group A
Group B
Group C
Group D

(Low Runoff Potential)
(Moderatc Infiltration Rates)
(Stow Infiltration Rates)
(High Runoff Potential)

8 LAND SURFACE SLOPE

0
1

- Rock Outcrop

- 0 to 2 percent slope
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9 EROSION

~N oY O B W N

0
2
3

2 to 6 percent slope

6 to 10 percent slope

10 to 15 percent slope

15 to 2% percent slope

25 to 45 percent slope
Greater than 45 percent slope

CODE

Little or no erosion
Moderately eroded soils
Severely eroded soils

10 EXISTING LAND USE

1

1

— O W O N 1AW N

—t —h

Natural vegetation
Developed open space
Low density residential
Medium density residential
High density residential
Agricul tural

Industrial

Commercial

Pasture

Water bodies

Qutside study area

1990 ALTERNATIVE LAND USE PATTERN

oy PN -~

Natural vegetation
Developed open space

Low density residential
Medium density residential
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

- Natural vegetation

- Developed open space

- Low density residential

- Medium density residential

- High density residential

Agricultural

- Industrial

- Commercial

- Pasture

- Water bodies

~ Qutside study area

- O W N W N
!

— et
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17 DISTANCE

0 -
1 -
2 -
3-23 -

18 DISTANCE

0 -
1 -
2 -
3-23 -

TO EXISTING HOUSING

Housing located in this grid cell

Cell centroid 200 feet from housing

Cell centroid 400 feet from housing

Cells centroids 600 to 4600 feet from housing

TO EXISTING INDUSTRY

Industry located in this grid cell

Cell centroid 200 feet from industry

Cell centroid 400 feet from industry

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, (T1-T3), the job
specification (J1-J3) cards and the Mapping Package cards (M). The key
input variables are: NGRPH (J1.5) 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.1) 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 overprinting
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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T1 TEST NO, 1

T2 BASE DATA FILE VARIABLE DISPLAY

T3 DATA VARTIABLE NO, 10 EXISTING LAND USE CONDITIONS
J1 H

Je 1 | 18 92 129 1
J3(12F4,0,2F8,2,2F0,0,2F2,0)

MP 10 0 |

MU

1234567890

— > 3 BLANK CARDS

MS
TEST NO, 1
BASE DATA FILE VARIABLE DISPLAY
DATA VARTIABLE NO, 10 EXISTING LAND USE CONDITIONS
ENDT
01
01 NATURAL VEGETATION
02
02 DEVOPED OPEN SPACE
03
03 LOW DENSITY HOUSING
04
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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ARRNNNARR SR NRNATANRIRAR AERAANS 1322 2] ]
RANANRAAGRASRARENBAONRARR REARAN SENRARAN
FORNRERAAAARARANASENNARRAN (321 1]) eRPARANN

sakdy aRRRRNDY APRARA ARARNARARAS
ARRRY RAREAR ARARAN ARGAARNARAN
1211 LA 22 (1213 4] LA 2 Al ] NERN N
(2121 ) ARNRY NERARN 11331 LA A2 E ]

LI L] (12 2] NARRAS (1221 ] aRate

LA 1] ERARNS (2312 ] ] fARBR
ARREN ANRRNER ARNER (X2 2]
AARARAANERNARCANRSANANARERNN (3211 ] REANE
RNARRROANARAABEERAARANNNRSN (13 2]] ARNSY
AARRANANARAERERARNARNARNRS (T334 1222 222 23220
1 222 1) (A1) ARARRNBARARARANARANAR
L 12 ]]] REARS CARRARAARRARANASRIAN
L1211 (2111 BEARN fanNane
L1332 ] SANRR ARANS

"RRAN L2 2 L] ANAAS

(32 1] RNEARE rRRRY

L1214 LA ] )] L2 L 2]

LA2 2] ] NRNAN L1227 ]

LA )] ARARN LA3 1] ]

SRNAR [ 111 ] ARRAAD

L2212 ] (124 1] LAl 1]

RESOURCE INFORMATION AND ANALYS!S
VERSION 1,0, SEPT,¢1977

THE MYDROLOGIC ENGINEERING CENTER
UeS,ARMY CORPS OF ENGINEERS
609 SECOND 8T,

DAVIS, CA, 95616
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TEST nO, 1
BASE DATA FILE VARTABLE DISPLAY
DATA VAQIABLE NO, 10 EXISTING LAND U3E CONDITIONS

J1 CARD
[ 1 2 L LR 2]

CC 1234%587800123u567890123456789012345678901234567890123456789012345678901234507890
J1 0 0 0 0 H

THIS JOB wILL PERFORM THE FOLLOWING

ansancsssccnsetasssenaRcsnsnsasnsase
NUMBER OF DISTANCE DETERMINATIONS (NSRCH) = 0
NUMBER OF IMPACT ASSESSMENTS (NIM) = 0

NUMBER OF ATTRACTIVENESS MODELS (NAM) 3 0
NUMBEZR OF COINCIDENTS TABULATIONS (NCOMB) & ¢
NUMBER OF MAPS FROM THE DATA FILE (NGRPH) &

J2 CARD
ovenase
CC 123456789012345678901234567800123456789012345678901234%6789012345678901234a54789¢0
J2 ! 1 18 ”°” 129 i 0

DATA FILE INFORMATION

stsnseessecnaceavanes
THE COMPUTER FILE THE BASE OATA FILE I3 ON (NFILE) = 1}

THE NUMBER OF DATA VARIABLES IN THE BASE DATA FILE (NDV) s 38

THE NUMBER OF DATA VARIABLES IN THE WORKING DATA FILE (NN) = §8

THE NUMBER OF RQWS (NROWS) = 92 THE NUMBER QF COLUMNS (NCOL) ® 129
THE WORKING OATA pILE WiLL BE CREATED (NSKIP) a

THE BASE DATA FILE 18 PORMATTED (NFORM) » |

JS CARD

€C 1230567890123456789012305678901234%6789012345678901234567890123a56789012345676890
J3t12ra,0,2F8,2,2F4,0,2r2,0)
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SRANRVAANERRABIVSNACRASRRERANRABAIRANBNONRANIEN

X X XXX xXxx
XX XX x X X X
X X X x X XKXX
X X XXXxx X

X X x X X

X
X XXX
X XX x

XXXX XXXXX

(3 -«
] L ]
[ .
. .
. "
. .
. .
a  XXXX AXX XXX x X XxXx XXX XXXXX =
. X X X X K
. X X .
* X X X XXXXX »
[ X X .
[ ] .
. "

BERRRRRRARARRNAR AN R ANARARE RGN R RN RARNARNRRANANRSR

MP CARD
owveaee
¢c l;!l!b7:'0123ﬂ5675’012!“567!90!234567090l2!0507690X316507l‘012305670001230501090
L] 1 [} 1 0

DATA VARIABLE MAPPED (NVAR) ® 10
MINIMUM VALUEZ MAPPED (MINV) = 0
SUBLEVEL TEXY FLAG (I8UBT) =
LINE CARRIAGE CONTROL (LCAR) » O

MG OPTIONCSYMBOLS)

i H
LEVEL 12345678901 23a3a%67890123a58
L A A A N A N N N N E N
OVERPRINTL § 23 4567890
OVERPRINT2
OVERPRINTS
OVERPRINTG
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TESTY ND, 8
BASE DATA FILE VARIABLE QISPLAY
DATA VARIABLE NO, 10 EXISTING LAND USE CONDITIONS

OATA VALUE EXTREMES ARE 1,000 10,000
PERCENT PERCENT
LEVEL VALUE VALUE PERACENTILE of
NUMBER SYMBOL RANGE RANGE  FREQUENCY RANGE AREAS
LA LD AL LI I I LI T LI A AL A LI YT IR Y DAY PR P TS LS LRI L DR P R Rl 2 YY)
ISSRRRRY 1,000 0,00
i 11111118 10,00 2788 52,34
115111114 1,900 $2,34
L 4 g d Tl DI A DA I LIS DAL IS YT P I Y LI LT YT P T I 2 I DL 2RI I LT Y P L L LYl
22222222 1,900 52,30
2 2222222 10,00 139 2.61
22222222 2,800 34,99
Ll A2 D DN LI DA LI AL Y DRI YT LAY Y YT Y DY Y A PR P S DL T e ey Y 2 YY)
33333333 2,800 54,98
3 33333333 10,00 206 3,87
33333313 3,700 58,82
[ A4 A A T A A A A AL LTI A AL I LT P YT Y Y Y 2 P I Y Y DS D DR DAY YYD P Y L 2 2 2 1Y
34444444 3,700 88,82
4  gaagasaaa 10,00 120 2,33
aG464844 4,600 61,18
LA AL L LI L LA LA LI AL A AT I P I T P DY T LA DT DAL P LRI Y P T P 2 12y )
555555593 4,600 01,1%
$ 55555555 10,00 24 o83
855555595 $,%00 61,60
(A4 A Ll ST T I A AL LI LA I I Y IR YT Y P YT TR R P DT T L TR DL P sy Y e Y T 2 2 7 ]
66660606006 5.500 61,60
] 0606606666 10,00 1493 28,00
66660666 6,400 89,66
LAd AL DI LTI A AL A A LIl Ad AL LI IR T I L I T P R PR RS LTI DI YR P Y LY L Y
1717711777 6,400 89,66
7 77777777 10,00 55 1,03
7717177 7,300 00,70
[ALA LA I DI Il AL LA Il A LTI TR I Y P PSRRI DL P Y P P Y Y Y
88888888 7,300 90,70
L} sbtpssses 10,00 86 1o62
a8pBB888 8,200 92,31
LA LA L AL DL LI L AL LR AL A AL I A I T L DY Y T Y DA Y DRI YT L Py Y Y Ty Y L 2 2 T )
99999999 8,200 92,34
9 99999999 10,00 364 6,84
99999999 9,100 99,15
LALA A A DL DA LA LI DA AL DT T PR ST AT Y DY YL T ST Y YL DAL Y PP T PP Y T DY ¥
00000000 9,100 99,15
10 00000000 10,00 4s 83
00000000 10,000 100,00

(AL gl L LT LA A LA A d A LIl T YL PP P YT R I Y IIYY Y YR Y LT Y LY I Y ]

NATURAL VEGETATION

DEVOPED OPEN SPACE

LOW DENSITY HOUSING

MEDIUM DENSITY MOUSING

HIGH D. “ITY HCUSING

AGRICULTURE

INDUSTRY

COMMERCIAL

PASTURE

WATER BODIES
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TEST 2

DISTANCE DETERMINATION - SINGLE VARIABLE

Problem 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 (J1.1) which specifies the number of dis-
tance determinations to be made; NV (D1.1) 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 (D1.3 and D1.4)
and radius interval (D1.5). The subfield values (IRC) on the D2 cards
associated with Tow, 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 Teveis 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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NARPRORANERARANASRABaRRN [11131] T3]
RARERREAR R PR RAARADAARNARSR ANNRAR [T12 722 1)
NIRERANAARNIRAINNBSINBROIRRNS 11123 1) ARRRAANDN

neRde aRBORAR [T I1T1] [T ITITE T

T3] [(T13 3] 21231 RNERPRANRNS

(111 1] SRAND (31211 1]] WAABE  SoARN

ARARR [T331} (32121 ANERE  Rntee

(13122 LE1 1] ] (1223 1] (321 1] (1227

LT3 1L (12321 RRARNR ARRAN (2112

(111 ANSARNN rERAGE (3131 Atade
RERRRAAGA AR RARARAEANNARNARN (31131 [ 121 1] (2211}
ANPARRASAARN AN ARAT R ARAAN ARARR (211 1] [T
ANNReRaesaRSRaRRRRRRRSIRR ARRRAR ARARRIASRNNONAANNS
(12111 nAARR RERRRR ARRAARRNERNEANRARTRN
agnne XNRRR ARRRRS AARRRERANRARARANORAN
(T332 1] ket ANRNRNE [ T2 7] T
RANRN SARRR ARRAAR (3211 [Tty
(T2 1] ansds E1I111} [ 231 ARARY

[ 111 1] atRdR [T2231] tENRN 11T
aReAn [ T3 1 1] ANRARR (1131 sRRAN
[Z1 1 1) NERRR (1323 1] (121} L I3TY]
anhaw (121 ARRANR rEREN saenn
(2111} (123 1] (211311 ARRAN L2131 ]
SANER [ T3 11 ] 32121 *kaR L T 1]

RESOURCE INFORMATION AND ANALYSIS
VERSION 1,0, 8EPT,,1977

THE MYDROLOGIC ENGINRERING CENTER
U,9,ARMY CORPS OF ENGINEERS
609 SECOND 8T,

DAvES, C4, 9Sels
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TESY NN, 2
LOCATION CISTarCi CETeamwinaTICN
DIBTANCE FRCH RESICENTIAL HCUSING

Ji CARD

L L X1 LR}
CC 123a5678901234567890123u56789n12345678901234567890123u5676890123a5678901234507890
J1 1 0 0 0 0

THIS JOB WILL PERFORM THE FOLLONING

eseemsascenapparterqrcnstnonTncacaen
NUMBER OF DISTANCE DETERMINATIONS (NSRCH) ®
NUMBER QF IMPACT ASSESSMENTS (NIM) 8 0

NUMBER OF ATTRACTIVENESS MONELS (NAM) 8 ¢
NUMBER OF COINCIDENTS TABULATIONS (NCOMB) = ¢
NUMBER OF MAPS FROM THE DATA FILE (NGRPH) & O

J2 CARD

oooesea
CC 123256789012345678901234567890123u5678901234567890123456789012345678001234567890
Ja 1 1 18 92 129 0 0

DATA FILE INFORMATIQN

aersevsccnsevecsoncsvge
THE COMPUTER FILE THE BASE DATA FILE I8 ON (NFILE) s 1

THE NUMBER DF DATA VARIABLES IN THE BASE DATA FILE (NDV) = 8
THE NUMBEP NF DATA VARIABLES IN THE WORKING DATA FILE (NN) = 18

THE NUMBER OF ROWS (NROWS) 8 92 THE NUMBER [OF COLUMNS (NCOL) & 129
THE WORKING DATA FILE WILL NOT BE CREATED (NSKIP) = 0
THE BASE NDATA FILE IS FORMATTED (NFORM) &

J3 CARD i

oheewRe®
CC 12345678901234567890123a567890123u%67890123456789012345678901234867890123u567890
J3t12Fa,0,2F8,2,2F4,0,2F2,9)
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ANANR NG AR RRARAN R PR AN ARARRANOARR R PANANRENANASRACASAERNANABASRANARSCNARAAONAAN

« ]
L] AAXAN XXX XXX XAXAXX XXX X X XXX XXXXX L
L] X X X x X X XX X X X .
L] x X X XXX X X X XX Xxx XXX L]
L] X X X X X XXXXX X XX X X L]
L] XXXX XXX XXX X X X X X OXXXX XXXXX L]
» ]
® 0 XXXY O XAAXN AXANX AXAAX XXXX X X XXX % X XXX XXXXX XXX XXX X X »
. X X x X X X X Xx Xx X xX X X X X x X X XX X e
* X X XXXX X XXXX  XXXX X X x X x X XX X X X X XX XX =
. X X X X X X X X X X X XX XXXXX X X X XX XX =
o OXXXY  XXXXX X XXXXX X% X X X XXX X X X X X XXX XXX X X
” L
» L}

...‘Q‘t'..l.'.Qﬂ...’ﬁt.!"'....Ql.".l...t..'."...i..-..t.....ll!.......tl.i

DISTANCE CALCULATION NO, 1
DISTANCE 200 FT, INTERVALS
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Ny CARD

CC 12345678901234%678901234567R80r123,567893123uS567R90123656785312365070901234567890
233 1 2 200, 333, 200 ,DISTANCE 200 FT, INTERVALS

FAR THTS NISTANCE DETERMIAATION

DO AN P T O PPN OO PO P PRI NN PO SeTeTRe
THE NUMBE® OF DATA VARIABLES (NV) & |
THE GRAPMIC OPTION (OPTG) s 2 (GRID MaP)

THE GRID CELL OIMENSIONS aRE
XLEN 8 207,0 YLEN = 333,0

THE DISTANCE INTERVAL 18 200, FEET

D2 CARDS

(111 1YY Y]
CC 12345678901 234567890123a8678901234567890123356789012345678901234%678901234567890
02 100001114 0000N00000O000 0000 OEXISTING LAND USE

AN AN AN R IR RN ARG RN RN ARG RN AR AR S AN R AN R A S AR ARAR RN AN R AN SRR AR ARAR N RN B AR R TS RANAN AN A AR R ARAANAAR
L THE FOLLOWING DATA VARIABLES .
» ARE REING SEARCHED "
NERRAR SRR RN AR ARNARR AR R P A AR AN R AR 2 G A NN AR E N QRO R N R AR ARAR AR SASARANANNANNRNR SRR AR AR ARIORRERANO RS

. VAR » RECUDING FOR CLASSES . L]
L 10, 0123456789151 234567890132s3 » VARIABLE [
L ] ooene * (AL T I L AL LI I I TP Y Y Y P YT T PP PY XY YL LY T T Y 17 1Y * CeONe oo dooNanascepagPN »
L L] » L]
* 10 . 000131 13100006000000O0CO0O0UVO000O0OQ0 L EXISTING LAND USE .
] ] » L ]
LA L A R A R Y R R R R P Ry e e i e R e e e e I S P T TSIt L

A RECODING VALUE OF ONE MEANS TO ASSIGN GRID CELLS
WITH THAT DATA CLASY A DISTANCE VALUE OF ZERO,

AND ALL OTWER CELLS WAVE A DISTANCE VALUE A3SSIGNED
BASED ON WOW FAR AWAY IT IS FROM THE CLOSEST

ZERQ vALUED CELL,
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CC 123056780012345678901230%56789012345678901233567890123456789012345678001234567890
up 0 0 0 0

DATA VARIABLE MAPPED (NVAR) s []
MINIMUM VALUE MAPPED (MINV) ® 0
SUBLEVEL TEXT FLAG (I8UBT) = o
LINE CARRIAGE CONTROL (LCAR) = 0

M2 OPTION(LEVELS)

NUMBER OF MAP LEVELS » 20
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DATA VALUE EXTREMES ARE 0,000 23,000
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LFVEL VAL UE val Uk PERCENTILE oFf
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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
(I1.1) which specifies the number of variables to be used; MATX1 (11.2)
which indicates only one matrix (final matrix) will be used in the assess-
ment; and MATX2 (I1.3) which specifies the Standard 1 option will be used
to create the final matrix. IMP (I2.1), NVARDB (I2.2) and RECODE (I2.3
to 12.8) specify the rank importance of each variable, the sequential or-
der in the BASE DATA FILE and reclassify the categories ot 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 M1 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
(-1) 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 -1 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 lTow and high values are specified (M1.2 and M1.4)
as 0 and 10 respectively. This was done to assure that the mapping levels
and symbolism would correspond with the tabulated Analysis Results. The
1ight shaded areas are those of least impact and the dark shaded areas
those of greatest (Extreme) impact.
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RESQURCE INFORMATION AND ANALYSIS
VERSION 1,0, SEPT,,1977

THE HYDROLOGIC ENGINEERING CENTER
V,9,ARMY CORPS OF ENGINEERS
609 SECOND ST,

DAVIS, CA, 95610
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TEST NO, 3
IMPACT ANALYSIS TEST OF TwO DATA VARIABLES
IMPACT ON SURFACE RUNCFF

J§ CARD
RTES=Jew
cc 123456789012345678901234%6789012345678901234567890123455789012345678901234S67890
Ji 0 1) 0 0 0

THIS JOB WILL PERFORM THE FOLLONWING

‘WPPINRSVEnE’ I1BevevnvcsssegsEcPesnee
NUMBER OF DISTANCE DETERMINATIONS (NSRCH) & ¢
NUMBER QF IMPACT ASSESIMENTS (NIM) = |

NUMBER OF ATTRACTIVENESS MODELS (NAM) » ¢
NUMBER OF COINCIDENTS TABULATIONS (NCOMBY ® 0
NUMBER OF MAPS FROM THE DATA FILE (NGRPM) & ¢

J2 CARD
oooeese
€C 1230%5678901234567890123056789012345678901230567890123456789012345678901234567890
J2 1 ) 18 92 129 ] ]

DATA FPILE INFORMATION

esessssapencrancunves
THE COMPUTER FILE THE BASE DATA FILE IS ON (NFILE) =

THE NUMBER OF DATA VARIABLES IN THE AASE DATA PILE (NDV) » 18

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

THE NUMBER OF RC.3 (NROWS) @ 92  THE NUMBER oF COLUMNS (NCOL) = 1290
THE WORKING OATA FILE WILL NOY BE CREATED (NSKIP) = ¢

THE BASE DATA PILE I8 PORMATTED (NFORN) = |

J3 CARD

aSoeevew
cc 133l5676'0123H5670'0121056769012303678’012!0507!90125U567l°012305015’01236507890
J3C12Pa,0,23F8,2,2F4,0,2F2,0)
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CRNRARARARAARARANAN SRR AN RANAR N ARNN AR RANRIRAROANER
]

L]

. XXX X X XXxX xX%X AXAX XXXXX L]
L] X XX XX X X X X X X [ ]
. X X X X XxXx X% X X X .
. X X X X XXXXX X X [ ]
* XXX X X X X X XXxX X .
L] L
. xxx X X XXX X X X XXX XXX XXX ]
* X X XX XX X X X X X X »
* X X X XXX X X XXX XXX X XXX ]
* X XXX X XX XXXXX X X x X X
L X X X X X XXXxXx x XXX XXX XxXx L
* ]
VRRREENRNARARREARARNSR RS andARAARANRRARERARRNARNANRS

IMPACT ANALYSIS OF EXISTING LAND VSE
ON SURFACE RUNQFP
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FINAL MATRIX

* . . . . .

IMpPACY . (1 . (2) . (3) N (a) . (3) .
POTENTIAL » XY, SEV, 400, 0T, NULL @
AR AR R AR O RN R AN R RO RO N R AN AN A AN R RN AR NN P AN R RN I RANRRSENRRR

* . . . . .
(1) exr, s« Eexv, , Exv, , 8EV, , 8EV, , MOD,
o e e Y .. . . . L

. ’ . . .
(2) SEV, o £xr, KLy, 8y, mod, nap,
.

@« & o v & e_ v 8 -

[ ]

.

]
.....I......II.....I..'......I.‘I""I".....l'"'..'..'..".'
, ® . . . . .

t3) nOD, » 8EV, sev, M0, Moo, "Wt o
“ . P .0 . Y . .
COII.ll"lQ"ll..llt."ll.l"....'l.ll'l..'llin.l0.0CQOClOIii.
. . . » . .

ta) sLtr, o sev, n00, 00, o Wt . WY, »
o .. R P ) ., . .. . .
eessvscesco¥eosnnecanatecrsrosescerersesrestceeteetosesosnees?®
* . . ’ 0 .

(3) NULL » 00, 00, SLT, LT, o NULL »

] L]
. L] L] .
AEVEANEARRONURANR NN NN RO N R RSB AR EARNN NS A AN N NANRARADANDRANR

THE COLUMNS ARE THE IMPACT POTENTIALYS OF THE
MOSY IMPORTANT VARLIABLE (EXIST, LAMND USE )

THE ROwWS ARE THE IMPACT POTENTIALS COF THE
SECOND MOST IMPORTANTY VARIABLE(MYD, $0IL GRP, )

ANALY3I3 RESULTS

FINAL IMPaACY ExT, sev, moo, Y, NULL REJ,

seve (1211 oeew [ 1 X1 ] LI YT [ 12X 1]
NUMBER OF GRID CELLS 121, 1602, 3482, S8, o, 17,
OATA VALUE 10 ? ] 3 0 oy
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NEANSANEF A SRR RRASAAR NP EANARARNTQRQRANRNARRARES

X X XXX XXXX

XX xX X X X X
X X XX X XXXX

X X XXXXX X

X X X |

X X X XX X X X X X
xxxx x XXX X X XXx
X XXXX X X X

X X X

X X Xx X

X

X

XXXX
XxXx X X X

» M X »x

]
»
»
.
.
.
*
]
.
.
»
XXXX XXXXX #
L]
L]

"
L]
]
»
.
.
"
o XXXX XXX XXX X X XAX XXX XXXXX
.
.
L]
.
"
.

VRAEARARRONINRACANNARARSANARRNAOINASAINININS

MP CARD
aovecsse
CC £2345670890123a%67890:2345678901234567890123a%5678901234%6789012345678908234567890
MP [] o 1 0

DATA VARIABLE MAPPED (NVAR) » 0
MINIMUM VALUE MAPPED (MINY) 8 =2
SUBLEVEL TEXT FLAG (ISUBT) =
LINE CARRIAGE CONTROL (LCAR) s 0

My OPTIONCLOW AND MIGH VALUES)

‘SO0 PPICESEINGINVOIOPIENSIRNSIOE
MINIMUM FLAG =

MINIMUM VALUE ® 0,0

MAXIMUM FLAG & §

MAXIMUM VALUE 10,0
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XxYxxaxx¥Q@R@@xxxxxxxxixgoaexxeaod
0@ xxxxxxxXXXEEXXXX3@Xx 2090900002030
x@dxxxxxxxXxg@xx000200xxx320000000200
Oxxx000XxX XXX XXXXXXPO0Q0Qx x x3AX X X2 X Q00
XxXXXXPOPPU XX XXX XXX XAXAXARXX XXX XX XXX XDFOD
XXX APPPFAXXYAXXY XXX AXKPPIFSXX XXX X XX BRI
3300003039 X X XXX XXX XXX XXJIAGX x XXX X XJVDD
AP XXX xAXAXARAXAXAXAXXXXXXDQIX X XQBOC0T009
AXAQY XA/ XXGAAXXAAXAXA XX XXX XQAXXXQUX XDIIOBOOUSAQ
9000000000000 ¥ x XX XX XX XXX X300 x0300 3000 000800080L
@00Yx0Q0000000a x xxx XXX XX X XPGAXPOIGEX X XXX X ¥PAQI X X X309
000xxxxx0x020ADx x x XXX XX@AxAIAIXGIAAG A x x X x XX X X AAD X X X3S
@30 xXxx xX30000000 x X X X 1030000000000 X x X X x X X ¥ x 332000080
2000002000 x xxx@9x30000 x X00006000G X x X/ /X x30008000 x x X X X000
002000900000 x x0U0UX0200 X XR000A000A0x / / xG0A0N00200  x @@ X X X XX
L00Q0009000300000000X xAYAX X0000000000x / x0E0009000BPA X X X X X XX X X XX
(000000000000 x00000@x X . Xg0xX3000000000x x xQUPAAAOP X X X X X XA XX XXX XXX X X
003030000030aX xPAXxXXYX XXX x0Q0000080/ / x X 1000GPPIX A X X XX XXX XX XX XXX
00009 x@Ax X X@x X XxPPAPX XX XX XA XPA@X XX AN/ /XXX KAA XN XA RAXKPYXARX XX XX XAXX
Q000QX XX XX XX XXXXQXXXXUXXXX/ L/ 27/ 7 777X XAXXARXXXAXXAXNMOXAAAX XXX XX AXL
B08P 000090 XXX XXX X XXXXXXXKXXZ/XXXX///RXXXKGXAXAXXXAXN KA XX XXX XK KN XXX
XY xXxxxY30Q00000000 x X X XXX XX XP@AX X X XGA X XXX XXX X@X A XXX XAX XXX X@XUAXXN XXX AXAXXX
A xxXXxYx@xxQ0Q@000Qx x X x X x3000000000000000x X X0 x x U000 X X PP X A XX XXX A XX XXX XX X
I xxxx¥xXxrx¥xGgegaaxx xxx x0a000000000300000000000 % X x3000009000000090000 1 X XX x X x XL 20AQ
XY XYXYXYXYXXXXXPBIGY XXX XX XXX XQQAAPE0000000R00 X X x 1 3Q0000000 3 x x x X XPYx X X X X XXX XY X XQPPO00
AKX XXX RY XXX XGA XX X XXX PAAAG00000000000000000000 X X X000 X X X xxFORIAX X x X Xx X x X X XGDOAQQ
X XYXNXAXYXYXAXXGON XX XX XQOQG003A000AX x03A0R000PQ A X X X X XPA@ X x X XX X XGEX X XX XXX X X XQDOOPOQ
MY X XXX AXAAXANGIOQUOGG X X X XQ00DIB00000x X000 X xPAB X X XX XXX XXX A XXX X X XPOQAA0Q
Sxxyxxxyxxx¥xyxxx¥x1x@§g@QoOxxxxxxg0g000000020000 X xx xx0000dBIAO X X X x XX XXX X YX X PEQOADOG
BX XXXy xXx ¥ x X xYxXx0Q* XX x@GOGGIX x xgU0QQAAX XX A X QGO XQBIAIAG X X X XX XX X XXX X X 2 GOFAIIDIFO
ARXY XXX XXXXYXXXAXAXXXXQAXNXXXAXPXX XX XQQPO0AA0Ax xQUNR000000990 x X X X XX XX X XXX XX XQOGCDB00000
XYY XANARXXAXXAAAXX XXX XXQBAG XX XXX X X QOPOOOX@X x /0D X RARDPB XXX X XXX A XY XAXXX XXX XX XX XDPOG
YR X XYY XX XXX XX XXX XXX XXX XX XQO0GE0 X xQRNN0G X XQBP0AX x x x xx XX XX XX X XX XA0G00000000
ARAXA X XY YN XY R YA XXXAXAXAXNXAX@XAX XX XQGADAQAGS X x0Q0Q0P x XPAX XXX XX XXX XXX X XPXPOOOOSA00000
XXXE XXX XXX NANAXXNAXANAAXQAOIAXY XY XQOAOBOBPOX X xQAGPIVIIX X X XX XX XX XX X XQBOOID X X3QIDED
YEAXXXAXYXVAXXY XXX A AXXAAQGAOOX X XX X X XQO0WQ00GAX X x X xQGQQOIPAX XX XX XX/ XX XX XX XX X Q020000200
YO RN/ XX XXX XY XY XXX ANXX@@AXXXAX N GAGOVBOOx X X QWO x Q00D X XX A XXX XXX XX X XGPIDDRQAP
AXXXAXALYX/ /XN AXANAXAXAXAANGAX XX XXX XQG0BA000x300QGA  x x0PPYAx X X XXX X XA XXX X X XOPDOAOB00
XXXXXXARXAY/ /XX AN XXX XAXQDODP2 X XXX XXX XX XQP0000Y xPP X A x 1 X A XPARPXAX X XX Y X X X X XQOOFAAVDNGO
@ vt XXXy /0 X QR x X x XXX x ¥ x QPO ¥ X XX X kXA XA ¥ APUX XX NN AX XX X XJAIIOGARBEE
1000000

L
AW XA XY A XXX XA RANARA XA XXX XY QPO XXX XN XA QPOPAX XN X XXX XAX XXX AAXXAXA XX XXX X DPBO
XXX XA XA XYL XXX AN ARXAXAXAXAXA YA XXX XDPODPRIAX X X x XXX XXX XXX XXX XXX XX 3DIDIVII00009G X
RXXXXAN NN XNXXXQROPUX XA XXX XXX XNGD XX X QOO XA X x XXX XXX XX XXX XX XX xPPOI00000000000 %
QOB X X XXX XX XXX QQ@xxx X xXx X2 XXX XQQR@B X XXX XXX XQQXAXIXAXAXXXAXXXXX XXX XDQD000039900998 X X

XXXy yyQ@@@YxyQuuxxx ey x¥x¥QOQIGIPP X X x XX XXX A X XX XX XXX AAXXXXXKXAXAX XX XX XAQOIIBIIOP X X
AXXXAAXAXNQPOPX XY XXX/ // XA X XPOPXXAGRPY XA XN XXX XXX AAXAXXXXAXXXXAAXANXY XXX X GDODOOIO0D X ¥ X
XXXXYXYXNXAXAXAKA 77/ /%2 xQDOOPAXQABOX XX N XXX XA AXAXAXXAAX XA XXX AAXAX X X XD, pegedxxx
XXXXAXXNAXYXXXXXXXY// /7000000000000 AX XX XX XY XY XUXXXYYXXYXXXXXXXAXXXXXQO@X xNRAX XP0Q0
SO XXX XY XY XY XA NNXY /XY QOPIRIP Y X Y XY XX XA X XXX XN XYY NAXAX XN (XXX XXXX XX XGPDIB XA X X30Q0
B XXX XY XY XN N A GOBGOIO r ¥ X X Y N XX XX XXX XX AXAXXXAXAXANAX N AXXK N XX XPOOORPX XX X X X DGR
YOO XX XY XX XXX QOGP Y X X X Y XX Y AN Y XA X XXX XXX XX XA XY N AXXXAX L XX AAXXXXPOPOQOx X x X x @@L
XXX KX AN XY Y X PPOPE Y Y XY X A X A XA XX RN XA XA A XXX AN A Y XXX XX YA XKRANAAXXAANDDDOID X x X X DG
XX IO KX XX XXX XN XX @PY X T X XY XX XX XY/ XXX XXX XN RN ANy X XXXAXAXXNXAAX XOQDIQDX XBQ
XXX XXX R X XY X AN XXX X/ XX XXX AN AN YA XX XXX A XIXXAXX XA XXQDDEBOD X
XX XX XX NN X N Y XY N Y K Y Y NN Y X MK XN XY XA RN X XN NN XY NN A XA XN RNKX
XN XY N N XN XY X XXX XXX Y XY XY R X XXX R X R XXX XN XXX XA XA XN R XXAX
XXX X XN XXX RN YR XY NN X X @PBA XXX XY XXX AXAXXXX X XQADID// / /XX AXN AN XXX
XXX N XN XX XY RN Y A XXX XY XXX XPPOP R X x x XX XXX A XA YN XPPADD XN/ /XX NN
XXX XY R XXX NN YA XX AN XX DPOB U XXX XA XX N Y XX XX xDIODO X x xDPO90Q
XXX XXX RN AN X E R XA A A A KA XN AN AN AKX PRABXX XXX XXX XXX X XX (DOOOA00090000000
WxrXYXAXYYANAAAXYAANYRYANY XY LAAXNYUAXRAY X DRI X XXXXXNX XX A QOP0000900Sx X x X GO

BXOXX XXX XA XXX YA XA XN XY XN XN AN AN LA @x¥xyxxxxxxy¥xx@@@Qxxxxgegas0oa

QOB XXX XY X XXNXNXNXIXAXN AN IANXQOQN XX XXXXXXANAXXANN AN XXX XD X /09000
GO XY XX XX XXX XY AN Y Y X XY N XQDQDPX AXAAACAAN AR AN X POX A QDO
QOxX XX axYQ@PXXXX XXX YXXXY XYY XXX XDQDDOQO xxx xxx1x3o0ogave

XYY XXX N@@uxy XXXy ¥xYXXAX Y XX XQAOBQOQ
XAxxx X x@@XxXxQOXxxPyyrxxxryxxxYxQQOG*
AX XXX XQX@X PPN Y QAP YK AKX KX LN A XXNKNY { ] XX X@x Q0L
XxxYQEOYx AP0 (P09 x Yy xxx x ¥ x X xx X X ANE xXxxxx A8Q90L
XYYXQQBA N X@A x ¥ I X QAP XXX A XXX KX K@ [ ] 000ga90ade
XXXXXXXQP@X U XXX TPV XXX A XXP godase
YXAXAXXRYXQOPOX PO X X xBQPPPPx ¥ £ X
XXAXXXYQAP XXX YQPA XA A X YPU XX
ZAXXAA XN AN YPOADAI ¥ ¥ ¥ ¥ X
XNXXXXXNAXAAGUNRAK AN AAN X
AXYUXXNXNXXPOX@BAx Y
XXXIXXXRYRUXAXAP [']
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IMPACTY aNALYSTS TESY
CF SURFACE RUNCFF

OATA VALUE EYTREWES ARE 0,000 10,000
PERCENT PERCENT
LEVEL VaLut VALUE PERCENTILE 012
NUMBER 8yMgnL RaMGE RAMGE FREQUENCY RANGE AREAS
'..-.‘--..-.--......--l-..o....-.-.-Q-..Q.-..-...-..--.--.---...--..O'..
LLLLLLLL 0,000 0,00
LOw  LLLLLLLL 17 32
LLLtiLLt 0,000 32
........-.-..-.-....'...-............'.-.".....C-..‘--...-'.-..'..-....
sqvecens 0,000 32
essvveee 10,00 0 0,00
.o 1,000 32
obeeaves AL LA A A T T2 Y T Y Y Yy PRI YT L L P Y r P P T I 1

[ 1.000 .32

a0
e YY) 10,00 0 0,00
sevesses 2,000 «32
LA AL L L L LA LTI IA I AT LTS LRI I TP LY DY PRI P Y T Y TN PHT Y Ty T Y 7 Yo
1147/21/ 2,000 32
3 1117771/ 10,00 56 1.05
11417127/ 3,000 1,37
..........'-.-.-......’...'-..-..-.....'..............-..-.-....-.....'.
(XTI TR L) 3,000 1,37
[ ] 49403090 10,00 0 0,00
9004000 4,000 1,37
L Add b L DL LA LA I LAl AL L AT I T YT Y AT T LY DL LY PR T LYY T T e T TP )
XAXXKXXX 4,000 1,37
s XXXXXXXX 10,00 3482 65,23
XXXXXXXX 5,000 66,60
Lbaddd Ad L bl Al L Al L LA LA LI I I LI I YIS P T2 TS DT LT PR T Y PPy T 1Y T 3
00000000 $.000 86,60
] 00000000 10,00 0 0,00
00000000 6,000 06,60
L dadde bl L A el AL LA AA AL I I I LI T PP TYTY IR P T Y DT LYY T YT T TSRy 1Y T
ecgeseen ©,000 66,060
7 (LUl 10,00 1662 31,18
Q0Q3uaed 7,000 97,73
LA A LA AL LA LI I I LTI I DY DY TP T T DY T T T T T L e e S S
80908000 7,000 97,73
] 806868669 10,00 0 0,00
08008RE0 8,000 97,73
....‘.-...-.--I..-..'..-.-.-.'....II.".-.........-.-.'........-.-.--.'.
(ITT1171] 8,000 97,73
9 oboassee 10,00 0 0,00
9 9,000 97,73
LA AL LI ET P LI LI TP LY P LY T Y LT T Y I T Ty e e i e e
9,000 97,73
10 srzsEzes 10,00 121 2,27
(1T EITL) 10,000 100,00
LA bl AL DL LA AL A L LA A DY LT Y Y TP T T Ty L D ey iy P
HHMHMH b 10,000 100,00
HIGH  HHMHMMRM 0 0,00
Ll lalolalolole) 10,000 100,00

Ll d el DL L AL LA LI L T LYY FYTYY T Y PP TN Y Ty T L P p gy iy

REJECTED CELLS

NO POTENTIAL IMPACT

SLIGHY POTENTIAL IMPACT

MODERATE POTENTIAL IMPACT

SEVERE POTENTIAL IMPaCY

EXTREME POTENTIAL IMPACY
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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 (J1.2) 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 (I2.1) which indicates the row and column
designation of each data variable in constructing the initial and final
matrices; and RECODE(I) (I2.3 to 12.8) designating impact potential. Five
IM and FM cards are required (I11.2 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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RAVRARNANRRANANRARASTARNAN (32 121) (32221 ]

CARNANARNARSASRRANARARRRD ankenR sesatane
ANRRNRARNNAARARNANRBANRTRAAR (A3 11]} AARARAAE
112} 3] AERRBAR aNend NAANRERRRD
L2111 (11044 RERERS RAARARSANNS
ssRRN AAPAN ARNANS SRAAR  NARAR
AERRS NARAN AANNAR ARAAR  ARNRS

.k aneRe AARNNEN [ 22 2 ] ] wARRR

L 222 ]] [T X1 ] NTASRR L L1127 ANARSY

Li 2] (13122 1] ARANAS [ 21 2] ] [ 1 2210 ]
ARRNROANARRAARARRARANNERARD ARARRW [ 1321} L 12 2] ]

[ TYATITRRSY 282022 82 22 2 224 (21414 aANBN ARNRN
ARRRANORRARNANARARARASASN S ANENENE AARNRAARARARARNAND

LA 2] akRen nevane CRANARRRANSRRAARR RSN
nEARA SRRAR RAVRAY ARRRNARARBOANCARERAR
L2227 ] Anted (12211 ] 13212 ] ARARR

(12 1] ] NeARS L3221 ]) L1213 NENRS

L1 111]] AR RANAAR SRARN "ARNG
L1224 ] aRAER RARANS BRARA L 22 2]

[ 21 A] ) ARREN RABARR (13314 sRdan
ANENY RARAR ARBRRN REARR sataAN
ARBRN RAARN (2111 1] AN D L i1 2 ]]
AERAR AR AERARN VABAR 12114
tavew yERRR ahdant L1 2] ] L1 3]1] )

RESQURCE INFORMATION AND ANALYSIS
VERSION 1,0, SEPT,/3977

THE WYDROLOGIC ENGINEERING CENTER
U.8,ARMY CDRPS OF ENGINEERS
609 SECOND 8T,

DAVIS, CA, 95e6l0
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TEST NO, 4
IMPACT ANALYSIS TEST OF TwrREE DATA VARIABLES
POTENTIAL GROUND wATER POLLUTION

J1 CARD
oeeSSew
€C 12343%5678901234567890123456789012345678901233567890123456789012345678902123456789¢
J1 0 1 0 0 0

THIS JOB WILL PERFORM THE FOLLOWING

etevessanvesrsaurssussRrtreRsnasseen
NUMBER OF DISTANCE DETERMINATIONS (NSRCH) s 0
NUMBER OF IMPACT ASSESSMENTS (NIM) »

NUMBER OF ATTRACTIVENESS MODELS (NAM) @ 0
NUMBER OF COINCIDENTS TABULATIONS (NCOMB) » ¢
NUMBER OF MAPS FRQM THE DATA FILE (NGRPH) s 0

J& CARD
eeeeses
CC 1234%678901234567890123u5678901234567890123456789012345678901234%6789012348567899
Je 1 1 18 92 129 0 0

DATA FILE INFORMATION

essssevescenanasnrnen
THE COMPUTER FILE THE BASE DATA FILE I8 ON (NFILE) &

THE NUMBFR OF DATA VARIABLES IN THE BASE OATA PILE (NDV) ®» 18

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

THE NUMBER OF ROWS (NROWS) = 92  THE NUMBER OF COLUMNA (NCOL) ® 329
THE WORKING OATA FILE WILL NOT BE CREATED (NSKIP) ® 0

THE BASE DATA FILE 18 FORMATYED (NPORM) =

J3 CARD

CC 123a%678901234%67890123456789012305678901234%678901234%6789012345678901234%678%0
J3(12Fd,0,2F8,2,2FU,0,2F2,0)
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LT v e e L R TR AL AR R R L R A

‘e
L XXx ¥ ¥ AXXX Xxx xXxxx yxuxy .
* XXX xy x b 3 | | I | .
. X X ¥ x xxxXy ¥ X 4 .
* X LIS AXAAN ¥ X ‘.
. L1 30 T I | y ¥ Xxxx X .
L] R ]
» o x X ¥xx x » X XX x¥x XXy ‘e
L | X Xx xx Xy XX X X i
* Xy x X3 xXxx xny xny 9
X AXXY X XX NEXAX ¥ X X X x ¢
LI 4 X X LI ) X xXxxx X XXX XAXx XX)¥ ‘9
L] ¥
lt!t'!Q!tt!tn..Q!!.li.t'.i!!tl.lt!!ttt'.'t.t.it'l

IMPACY ANALYSIS TEOSY
PCTENTIAL GRCLAONATER PCLLUTIOH
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INITIAL MATRIX

. . . [ . .

tMPICY . (1) . (2) . (3) . (Q) . (33 .
PCTYEMTIAL » EXTe o SEv, HODe o [ 1% NLLL o
RN ARARARARNA AR RANRRRARARRRNANRANNRNRANARRCARDARNRNRRANRSRONRS

. . . . . .

(1) exy, EXTe o EXTe o SEve MCDe 8LTe »
, . . . . *
0000800000 0M 0000000000000 8000 000000000 scoreRosnssseateseses?
¢ . . ) . L

(2) i4Ey, = EATe o SEv, 8Ly, o Mo, [ 1% I
L . . . . e

B N . B
09000000000 %00000000000000000080000000000000000800000000000se?

. . ’ . Ll
(3) ¥OD, = 8Eve o 8Ev, K0Py o 14 PR LY, o
L]

. f .o [ .. ] . L
eeosseveacesannecretrsesesrtsssseseonnsssnesagtontosetananae?
. [ . . ’ .

(8) 8LY, » SEv, 8Ev, M0De o red. . §Lie *

, .. " . . . » .
.....'..'I".........'.'..'ea...'....'..l'........."..'.....'
. . . ’ .

€9) muULL » 8Eve o HODs o MODe o LY, NLLL o

[ . . . . .
BEEANARAARARARNRARARANERAARORNARALRRARRERARRNRAgRAARANRRANRR N

THE COLUMNE ARE THE TPPACTY PCYENTIALY CF THE
SECOMD KO8T IFPORTAMNY VARIABLE (SLOPE

THE RDOWS ARE THE IMPACT POTENYIALS €P- THE
LEAST IMPORTANT VARIABLE (LAMD USE )

FM CARDS

PP wGwRe
CC 1234%670901234%67890323a%67890123496709013330%670901334567890123385672903234567890
dd 1, 1, 2, 3, .,
F¥ i, 2, 2, 1, 4,
Fu 2, 2. 3, ‘3, a,
L4 o 24 s, 3, »
4 2, 3. 3, 4, L
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FINAL 'NATREIX

. . . . . .

IMPACY L] (1) . (2) . (3) 'Y (%) 'Y %) ‘e
PCYEATIAL » EXTe o sEv, MOBs o 8LTe o NLLL o
ARRARARAARRAAARRPANRRARARARNROAARAANRSARRANBAROAROANARANRAGRARA

L . ) . ] e
(1) EXT, » EXT, o EXT, 88y, NCO, LTy
[ ]

L. . N [ .. .
0..‘.l..........Cl'l'..Ol....I..llll.l....l."..'..l.l.."....
L]

L] L] L[] .
(2) s8v, » EXTe o SEV, o SLve o MEDy o SLT, ¢
) LN . . .. .. . .
.....l-....'.C.....'....'.......'.............'....."...'.'..
"

. . [ . .

{3) »0B, 8EVe o S8EvV. MOBe ®C0s o "W, »
. LA ’ . .. . .
090005900000 00000000000000000600000000000000000000000000000000?

L[]

. L] L]

(0) LT, »  8fve . BEV, . MOBe . MGDe . OLT, @
) . T L] R . ’ "
I..‘.lllOll{..l..lll‘I'!.....'.I.'.'.O.lI.....Ol..l.‘l....lll.

*

. . . . *

(%) AULL &« 8BV, , MOD, , MOD, o, OLT, ., NLLL =«
[ ] [ ]
.Q!tt.Qit!lnQli.lt.!.:..ttﬂttit:tttlﬂﬁl..:.'..t!t!t:.t.t!ttllﬁ

THE COLUMNS ARE THE DMPACT RCTENTIALS CF THE
FCSY IMPORTANY VARIABLE (WYORCLCGIC 801IL )
THE ACOWE ARE YHE COFBINED IMPACY OERIVED FROM

THE INITIAL IPPACY PETREEN VARIABLES
(sLcre ) AN CLAMD LBE )

ANALYSTE RBAULTS

FINAL IMPACY AT, BEV, MGD. LY. NLLL REJ,

‘mees [ 1 L1 ] L L L] ] LAl ] ] LIAL] LA L4}
NUPRER OF GRID CELLS TLIN a9s, 2984, 393, 0, 17,
DATA vaLie 10 ? L] '3 0 g
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*

» 4 X XXX xxxx »
* XX X% X X X } 3 [ ]
" X X X X x XXXX "
[} X X XXXXX X L]
. X X X X X L
| ] -
* XXXX XXX Xxx x X XXX XXX XXXXX @«
o X x X X X XX X X X X X X [}
a  XXXX X X X XXX 4 X X XXX | ]
e X XXXNX X X X X XXXXX X XX X -
e X X X xXxx x X X X XXAXX XXXXX @
[ ] L ]
ANSRRANERARARRARARAANRANSRNAR AR QNANONRAARSERAAANEN

MP CARD

X1 r1X]}]

ce 153“507"0!zsa!b70901230507evo123a967390123030709012105070901230!076#01230507590
'l 0 0 4 0

DATA VARTIABLE MAPPED (NVAR) = [ ]

MINIMUM VALUE MAPPED (MINV) & O

SUSLEVEL TEXT FLAG (ISUBT) & 1

LINE CARRIAGE CONTROL (LCAR) & ©

My OPTION(LOW AND HIGH VALUES)

-*oNnee - osoaecsaees

MINIMUM FLAG & §

MINIMUM VALUE ® 0,0

MAXIMUM FLAG ® ¢

MAXIMUM VALUE 10,0
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XXX/ 70NN/ AN AN YRR XAXY X
XXXXAX/ /70777000 XXy Xy XAREX Y Xy XX %
XXXATRE/IXNT AT AN XX AN UNAAXKARLE YA AAD
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PGTENTIAL GROUNC WATER POLULTION

DATA VYALUE EXTREMES aARE 0,000 10,00C
PERCENTY PERCENY
LEVEL VALUE vaLut PERCENTILE or
NUMBER 3vwpCL RANGE RANGE PREQUENCY RANGE AREAS
-C.-...--------..-..’.....'-....-....-..-.........'.-‘--...--....-.-.---
INANSNRRY 0,00C 0,00
LOw  LLLLLLLL ¢ 0,00
[NENEYRER 0,00C a,c¢
YT I T LTI T T P T Y Y PR T Y TP I YT Y e PY P I DI L S DS T Y L P D D gl L d g
epsncece 0,00¢ 0,¢c
eesesense 10,00 ¢ 0,00 NO POTENTIAL TFPACY
(XA XN RR) i.ooo °.¢°
...-.l..-.--..-----....-...-......'-....-..-.-..I.--I-—-.....-.---.--..'
sesesess 1,600 SeCC
2 10,00 4 0,00
2,00C 0,0¢
.-...-----—.-.-.---.-.----.................-..I..---.--...I-'.Q...--...'
11117147 2,00¢C g,0C
L N 10,00 353 ' 6,03 QLIGHT POTENTIAL INPACY
141700174 3,00C 64¢3
-......--..-.I.-.---.I-.----.'..'-.-'-....I-..I-'-...-.......--.-.--.--.
rssrre 3, 00¢C 6,83
[} XXX T Y 10,00 [ 0.C0
*rbrdese e,00C 6,63
P R T T L L T e YT T YT PP Y PP Y I L L DL S ST D T LD Ll Ll i d g
XYYAXXAX 4,00C 6,81
5 XYXXRANX 10,00 2984 86,08 NOCERATE ‘POTEMTIAL IPPACT
XXXy 8,000 €2,71
FI I Y PR LSRR PY L AL LAY R RS TR L 2 0 L2 X ] - L1 I 13 aweengevesae®
gooooo00e %,00C 62,718
[ 00o000Ce 10,00 0 000
oocpooole 6,00¢C 62,71
.-.-..---...-'.--.-.--...--......-...-.....-'.....'.'..-.-‘-..--.-‘-..'.
pagoeae 4,00C E2.71
14 pgzepeee 10,00 493 9,47 SEVERE POTEMNTIAL IMPaCY
peeoeers 7,00C 11,98
.I.--I.---.-.--C..-II.-----....'..-.....'-.-.--..--...-.-..-.-.--.-..."
FLEE 11T 7.,00¢C 74,98
[} gIeBRESSE 10,00 0 000
990868660 8,000 71,98
------..--'-...---..-.--.-.-...-.-..-...-...........'-.....-..-.--.-...'
[I1014 1] 8,00¢ 71,98
9 [ IXLI123] 10,00 4 0.00
(1111 1]]] 9,000 73,68
-.-..Q--..-..-----....l.-.......-I.-.I.I.......I-..-.D.--.....-‘-----."
sigesiin 9,00C 71,98
10 (IR 00]] 10,00 1464 28,02 EYTREME RCTENTIAL IMPACY
[ 1RET 1] 10,000 1¢¢,0C
e S E AN AT e PN ER e RN YS PP TR AR RE RN NPT AR RASRARSAs Rt saeBal
HNHHRMN R 10,00¢ 10C,CC
NIGH HHHHHMRY 0 0,00
MHHMEME M 10,000 160,0¢
X YT XIS R PR LIPS D P DY DX YA P 1 L4 0% J - [ 1 11]1]
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TEST 6

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 (J) cards, the Attractiveness Package
(A) cards and the Mapping 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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NARARRNANR O R DA NARANSR RN CORARR
ABARARARRRRPERARANANRARRED ARARAR
(12 42) 1323121 RANRRS
(322 2) 132211 ] ARAARN
ARBAR L2 2R RARAAN
L1331 L1221 ] AEAPER
AARARN ARREE AARGND
L2222 ] ahddnd SRARNR
RAXEAN AARRNANR 132221
RAANANARARSRANAARAEANANN RS ANAGAN
AARAATRORAARNBAGNRNNARRERAR RERR AR
ANNANRANRERARPRARARANRNRRERE "ABANE
(T2 23] KRBARR AANARS
(32 22 [ 22 12 ARNBAR
ABRON NARAS [ 32820 1]
ANAAR AN [ 322 4]
AERAN RNARRY ARRARN
SARRN (3231 NENANK
L2 2 5] NANAN ARARRR
RAARN LE a2 ]] NGt ane
LAl 2] RRAR stRakd
ARRRR LA A1) ANEARR
123 2] ] L2411 (33321

LRANES

ARNSARRAN
AAARBSAN
AAASARARRN
RERERRRARE
YRARR RARAN
wRENN ERRAN
LA A4 ]] AREEN
L35 L) wRARRR
[ 2 2 28] ARRAR
ARRAS AANAN
(23} %) ARARD

ARRNARANARRERNRAANNG
BERARENRSEARAEANDRAN
LE32 222323222222 2322 2]

ERARAR
sRRAY
(22 2 1]
RARANA
12227
ABARN
RNERRR
TARRN
(2288 )

RESOURCE INFORMATION AND ANALYS1S

VERSION 1,0, SEPT,s1977

THE WYDROLOGIC ENGINEERING CENTER
V.8, ARMY CORPS OF ENGINEERS
09 SECOND 3T,

DAVIS, CA,

95616

[ 222
ANARRY
[T}
(T2 1]
entan
(221 3)
[T
LA LA 8]
(X127 ]

Exhihit |
47 of 76




TESY N, S
ATTRACTIVENESS MODELING ANALYSIS
ENDANGERED SPECIES HABITAT LOCATICN

J1 carn

cc 1234567890123450789012345873901234567890123456789(01234dS56789012345078901234507690
J1 0 9 1 1 0

THIS JOB wILL PERFORM THE FOLLOWING

(AL AL LA RS LI I T LI YT I DL YT LYYy T Y Ty

NUMBER QF DISTANCE DETERMINATIONS (NSRCi\; m 0
NUMBER OF [“PiCT ASSESSMENTS (NIM) & 0

NUMBER OF ATTRACTIVENESS MODELS (NAM) = §
NUMBER OF COINCIDENTS TABULATIONS (NCOMB) s 0
NUMBER OF MAPS FROM THE DATA FILE (NGRPH) a ¢

J2 CARD
ooaveey
cc 123“567590123056769012305678901ZSMSb?G‘O!23056759012305670901230567590!230567890
J2 1 1 18 92 12¢ 0 0

DATA FILE INFORMATION

snucvescacnvancusnare
THE COMPUTER FILE THE BASE DATA FILE IS ON (NFILE) &

THE NUMBER NF DATA VARIABLES IN THE BASE DATA FPILE (NDV) = 18

THE NUMBE® OF DATA VARIABLES IN TME WORKING DATA FILE (NN) = 18

THE NUMBER® NF ROWS (NROWS) 3 92 THE NUMBER OF COLUMNS (NCOL) = 329
THE WORKING DATA FILE WILL NOY BE CREATED (NSKIP) s o

THE BASE PATA FILE IS FORMATTED (NPORM) s |

J3 CARD

[T X 1 XX ]
44 12305078901Zluse18°01a!uSe7eeﬂ1?!aSo7QQO!ZSaSo7avo1230801000123&5616901230507890
J3(12F08,0,2F8,2,2F4,0,2F2,0)
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AN RN R AR RN R AR R R AR AR RN AT AR AN AT N A NN R R R AR NN R AR A AR AN TR AR NN RPN RANN PR AR IR GRS ARNEAR RN A NP

. .
L] XXX XYXAX ANXXN XXAX XXX XXXX XAXXX XXX X X XXXXX X% X XXXXX XXX XXX *
s X X X 4 } X X X X X X X XX X X X X X -
* X X X X XXX X X X X X X X XxX X X X XXXX XXX xxx L]
* XXXAX X X X X XXXXX X X X Xx X X XX x X X =
* X X X X X X X X XXXX X Xxx X XXXXX % X XXXXX XXX xXxx L]
» "
» X X XXX XXX XXXXX X *
" XX xx Xx X x X X X »
* XX Xxx X X X XXXX X% .
* 4 | 3 § 3 4 x X X [
" X X AXX XXX XXXXX XXUAXX [
. »
l..t"l.'.t'tt.t.'.Q.Q'Qlt'tl"..'...'.Q...‘t‘!tﬂlt'.ﬁ‘...tlltl...ttﬂ.t"ltll..'.tt'tt'
ATTRACTIVENESS MODEL NO,

FOR

HABITAT LOCATION
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Al CARD
eoewwesaes

CC 1234S6780012348678901234567A9N123u%5TR901234S67890123uS6789012345078901234567890

'Y 2 9 1 PRaSITAT LUCATION
a2 10 010 4 22 1 51 1 %« 0 00CODNOGGCOO0O0O 1,6X1ST LAND USE
A2 7010831 00000HM00O0O0O0O0O00O000O0O00O0 1,HYDy SOIL GRP,

SBENARN AN ARSI R AR R AN N AR T AN R RO NP ANA R AR IR AN AR RS EANAR I AR A R AN AR NN AR AR R AR RAAB RSN AN ARARARNRERAN G N

L] »
» THE FPOLLOWING DATA VARIABLES ARE IN THE MODEL .
* L]
BN AR R AR AR AN A AR AN N G RN R R T AR NI I N R AN AN AN AN AR AN AR R A ANR A ARROINERERARARSATARAN RN AN AAENANRRNAANR RGOS
* VAR = RECODING FOR CLASSES * INDEX

. 10 * 012338678601 23456789012%3 * WEIGHT = VARIABLE [
* L L2 T ] ] LI L PP TR P P P YR 2P R L AR I RS L LY D Y 2y ) - LI T T ] Yescasvesvecsnen L]
L] [ ] " L ] -
. 10 = 010 4 2 2 1 51 15«1 00000060000000 » 1,00 = EXIST LAND USE -
L] L] - ] [ ]
. 7 * 01083 10060r000000000O0OQO0O0O0O = 1,00 « WYD, SOIL GRP, @
ANEA AR RN AR C AR A AR AN R A G N AN AR NN B EPARNACN R AN R R AR R AR AR R RARNE R ANA RO R AR ARSI AR AN IR CAAANARSOARAARARG

$276, CELLS WERE EVALUATED
62, CELLS WERE REJECTED

STATISTICAL SUMMARY OF THE INDFX AND STANDARDIZED INDEX VALUES

INDEX TYPE MEAN MAXIMUM MINIMUM ST DEY,
TOCsevansecSay seoress aSeeeee aFpoeeeq Sosseae
COMPUTED 14,9 20,0 4,0 3.1
STANDARDJZ2ED $0,0 90,7 «37.8 25,0
STANDARNIZED 2 68,2 100,0 0,0 19,5
an NOTE we

THE RAN COMPUTED INDEX VALUES WERE USED FOR THE MaP
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L L]
. x X XXX xXxX *
. Xx XY X X X X »
" X X X X X XXXX N
. X X XXXXX X »
” X ) B 3 L § .
» L]
£ XXXX XXX xxx X X AXX XXX XXXXX
s X X X X X X x x x X X x .
. XXYX X X X XXX X X X xxX .
« X XXXXX X X x X XXaxX X x¥ X .
" X X X xXx X X X X XXXX XXXXX ®
« *

L ]

BERRNAABRRARDANRAARGRAC N ARG RANRARATARARNOSNNANS

MP CARD

CC 12345678901234%56789012345678901234567890123456789035234567890123456789012345678%0
up [ 0 0

]

DATA VARIABLE MAPPED (NVAR) a
MINIMUM VALUE MAPPED (MINV) @
SURLEVEL TEXT FLAG (ISUBT) =
LINE CARRTAGE CONTROL (LCAR) =

2 OPTIONILEVELS)

NUMBER OF MAP LEVELS & &

M3 OPTION(DATA RANGE)

evsssssapanseeounanas
MAP DATA
LEvet RANGE

i 50,0
10,0
10,0
10,0
10,0

. 4 n 5 W N

10,0

MG OPTIUNCSYMBOLY)

LEVEL

.~
[N ]
[ ]
G o

0
0
1
0

¢
"N
LIV
*" &
LIRY
[N 2
s~
s >
L -]
s omN
LY
¢ -
s =
[NV

NYFRPRINT!
NyFtL sy, T2
PVFAFLINTY
NVFRPRATNTA

tes3}
« e
s /X

De &
*OM W
~EROD

Exhibit I
51 of 76




tecrstnnen]mscnbonan)amcntsnsalnecnitourcicsantnsenSecnuisnnchanrncioncnlmnnrtocrulssnnsscveluonricran(lrmuctovsn{anratavcalorapicancar

1
1
1
1
.
1
1
1
1
!
1
1
1
1
.
1
1
1
1
2
t
1
1
1
L3
!
1
1
1
3
1
1
1
1
*
1
I
1
1
u
1
H
1
1
.
1
1
1
1
g
1
1
T
1
.
t
1
1
1
[
1
1
!
1
.
1
1
1
I
7
1
4
!
I
*
1
1
1
1
L]
1
1
!
1
*
1
I
t
1
9
1
!
L

1747
1211478 lens
107777068 71801777 guqinnenen
REPEPOPEPPR/ //RRBR/ 1/ /e yannns
PO /0N /7 /0RNGAN/ /QUR/ /g0y
/07 /CRENBNE/ /1 /R0 1111/
N2 L T T D
s /7777706060000 DNG/ 7/ /088K /
B8, , .0, 7//77/0GBeRVOONN////88/ 77/
[7/RW, B/ /00806 WBeR//0N8/1 1711727177
/07700887 /008 ON//17//08Q71/7277104177
7606///00% /05860 1172/0087 7, 7Q1 110177
00 o #08/7/7/7898/68 SNLOLEAEw/ /68//N/ 1/
co /UBOE/ /760 /0RGUEOWBRE/ / /1 /D178 108177/
/11111777 190/8R WENG6E// /779770688 /77 //
1177706800884/ // /CABGRENENNE/ 1/ 1 /B 117171177
ool eee I8/ /0008/000RNOQRCUE/ /ORE// (/111110111177
1870471072777 70068/080 @G/ / /8771171114800 17774177
118117 77777000/8800088 7 /8/ 777/ /906086// /7688777
7776068/, 7/ /RRBB/CUR/ IR/ 181171/ /G001 /180087
A DL T I o YA Y Ry aad 111 Uy yy
1127170017088/ W/ /1711771700777 2/868, /7, (/(17/7/a0abw/l/
F1702077777788Q1 711801 1010100777077778eatl 1711177790877 ,444,
PEI8P01200 1770077078824 71107770707777408700070748747/@,,440
PEIPIIP7E10/RGI LI o alQIIRILI1117777,88271717/ 75600060
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ATTRACTIVENERE MrOF ING
ENDANGEFED SPECIES PNTENTTAL
HWABITAT LOCATIONS

DATA VALUE EXTRewES ARE 4,000 20,000
PERCENY PERCENT
LEVEL VaLUE VaLUE PERCENTILE oF
NUMBER SYMBOL RANGE RANGE FREGUENCY RANGE AREAS
LAddd Al A b Ll Al Al DL i A del LAl L Ll DA AL AL DL Ll Al L I LA d Al Ll L L Iad 2 d b
saqeaatges 4,000 0,00
1 eqesvsoe S0,00 814 14,23 LEAST ATTRACTY]IVE
sseevens 12,000 14,23
(A4l AT Dl Ll Il A d I AL LA AT AT T P 4TIl 4 LY ]y [ L1 veog®
1211070/ 12,000 14,23
H 17107147 10,00 2039 38,65
11rres 13,000 $2,88
OO ON PP RPN Pl agE ettt o PN OO RNt PACERNEURIP P RARIROO P rANRPPRIPRN SIS UY S
XXXXXAXX 13,600 52,88
3 XXXXXXXX 10,00 0 0,00
XAXAXXXX 15,200 52,88
LA A AL DL L 2 D L A d T I AR AL RIS YR A I Y1 I A YT TR P PY Y Yy L2y 2y g
000on00o0a0 15,200 82,82 N
[} 00n00008 10,00 0 0,00
00000000 16,000 52,88
(LA A LA DL DL I AL DI I AL AT I Y LRI TY T I R LYY PP LY Y Y T PY TN T Yy Y LYYy ]
([l 7118 16,800 52,88
] PNERPVEE 10.00 2433 37,06
80496086 18,400 99,94
LLLAA LA DA A AL A LA ST LI LI AL P I PIQ QLTI 2L P LT Y P D P Y Y 1Y Y
18,400 9,94
6 10,00 3 00 MOBT ATTRACTIVE
20,000 100,00
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TEST 6
LOCATIONAL ATTRACTIVENESS - FOUR VARIABLES

Probiem 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 factors that will influence the selection of the plant
site are tine county's zoning regulation prohibiting further development in
tne flood plain areas and the strong desire of local residents for the plant
to be Tocated 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
Tand 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 (J1.1), NAM (J1.3), NSKIP (J2.6) on the J1
Card and the NVAR (MP.1) 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. The 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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RANPORARANARNAARRANARNRS 113323 RENAAN

REENABARA L AONAANCRANROERRSY (2222 1) (2232021 ]
BANEARARRAEANRRORNORNERTARAN ARNARE ARARMARN

NAND S (282120 ] (11231 ] ARRRARANRS

L2222} LA R 2] ARNEER ARG ANEORS

NERRN WABAN sARARE aktan NARAN

rhuhe RANAN ARG E (21 2] ] AEARS

AN de NeARS AR add tARER woRRE

NENEN ahesan (21213} RVREN (3 2 2 X ]

L2221 ] (222117 ] nenAN® LA R 2] ) LAl 22
NERABE DN AR N AN RORARNANAARTRN ARANEE ARend (222 3]
RANAANRARA 2RI GRS RAANARARS RAPARD REASR SRANR
(2221232832223 3 22220 0] L2 X2 L] snsanonsttoRnenans

LE A2 1] (2282 ) APRAAN PRABRARENEARAENNAANAS

[ X222 ] L2 X243 antead ARSRARRRASNARNRAARADRR
AeNeN LIE ] atRERN (2 2231 sheae

(12 ] 1] (22 22 ahhaNe *ERAN SReRS
112 A]) 122 44] (12 2 % 1] LR A} (T 1% 1
*ARRNR KRANIN ANRAER ARNNAN RAARDY
(21 1] ) L X2 2] e RARY (12 2] ] akean
(212 ]) LA AL L] ARRRRG atANS (A2 1])
L 11 A1) (22 21 (12323 taneS LA 2]
ARARER (23 2 2] (2201 )] ARNRN akatdn
LA 2] LA AR (3223 %] L322 ] taene

RESOURCE INFORMATION AND ANALYSIS
VERSION 1,0, SEPT,s1977

TWE HYDROLOGIC ENGINEERING CENTER
Ue8,ARMY CORPS OF ENGINEERS
609 SECOND 3T,
pAVTS, CA, 95816
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TEST NN o
CRMPLEX OISTANCE CETFRYINATINN AND ATTOACTIVENFSS MODELING ANALYSIS
POTENTIAL INDUSTRI&L LUCATIUANS

J1 CARD

ewcccae

CC 12345678901234567890123456789012345678901234567890123u8Sa78901234%078601234567890
J1 ) 0 1l o 0

THIS JOB WILL PERFORM THE FOLLOWING

eSesreceusercnsnITTanssas s saesTTy
NUMBER OF DISTANCE DETERMINATIONS (NSRCH) = )
NUMBER OF IMPACT ASSE3SSMENTS (NIM) 8 O

NUMBER OF ATTRACTIVENESS MODELS (NAM) & ¢
NUMBER OF COINC DENTS TABULATICONS (NCOMB) = O

NUMBER OF MAPS FROM THE DATA FILE (NGRPH) m 0

J2 CARD

CC 12345678901234567890123456789n12345678901234%567890123456789012345678901234587890
J2 1 1 18 92 129 ] 0

DATA FILE INFORMATION

easencenccsnancunasun
THE COMPUTER PILE THE BASE DATA FILE IS ON (NFILE) = !

THE NUMBER NF DATA VARIABLES IN THE BASE DATA FILE (NDV) = {8

THE NUMBER NF DATA VARIABLES IN THE WORKING OATA FILE (NN) = 20

THE NUMBEN NF ROWS (NROWS) & 92 THE NUMBER QF COLUMNS (NCOL) ® 129
THE WORKING DATA FILE WILL BE CREATED (NSKIP) g |

THE BASE MATA FILE 18 FORMATTED (NFQORM) = |

J3 CARD

eevsaaw
CC 1234S57R90123450789012%3.56749712345478901230567890123456789012345678901234567890
J3C12FU,0,2FR,2,2F0,0,2F2,0)
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RN AR ORRA RN AR T AR AR AR AF O AR AR R R AARARAR ARG R AN ARRRARRERARN N AR RNANARAN AR AR AR AN

* "
[ XXXX XXX XXX XXXXx XXX X X OXXXX XXXXNX ']
" X X X X X X X Xx XX X »
. X X X XXX £ X X XX Xx X XXX "
" X X X X X AXXXX X XX X X [
. XXXX XXX XXX X X X X X XXXX XXXXX [
[ .
A XXXX AXXXX XXUXX XXAXX XXXX X X XXX X X XXX o XXXXX XXX XXX X X
s X } S ¢ X X } 3 X XY XX X xX X X X X X X X XX X =
. X X XXXX X XXX XXX X X X X x X XX X X X X XX XX
* X X X X X X X X X X X XX Xaxxx X X X X X XX =
* XXXY  AXXXX X XXXAX X X X X XXX X X X X X XxXx xxx X X =
. «
RN R AR AR AR AN AR AR AR NN R RSN S AN RNARR RN RS RAAN AN AR AR ARANRTARKARARARORAARRAAI N

DISYANCE CALCULATION NO, 1§
DISTANCE 10 HOUSING
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Dy CARD

CC 123456789012345678901234560780n1234S678901234567890123456789012345478901234567890
01 3 e 200, 33, 209 ,NISTaANCE TQ NCUSING

FOR THTS DISTANCE DFTERMINATION
FT IR Y P LYY LY PR P Pl el ALl )
THE NUMBE® NF DATA VARIABLES (NV) ¥ |
THE GRAPMIC OPTION (QPTG) = 2 (GRID MaAP)

THE GRID CELL DIMENSIONS ARE
XLEN = 20n,0 YLEN & 333,0

THE DISTAMCE INTERVAL 18 200, FEET

D2 CARD3

onSseawy
CC 12345678901234567890123456789n12345678901234567890123456789012345678901234567890
De 10 0001 1100000000000 0O0O0 00 OEXISTING LAND USE

RN RN R AE AR RN AR ARA NN RV AR AN RN R AP AN AR NN AR ARAA RN NN AR AR E AR ACRARARSAARANAARAARARARARRARRRADARE RS

. THE FOLLOWING DATA VARIABLES *
. ARE REING SEARCHED "
RN AN RN AR R AR AR AR AN R AR AR R A AP AN ARSI PR QAN AR AR AR KRR R AN KRR AR ARAN G AR RN AR ARRARRANARRNARNERRAONARANARIAN
. VAR » RECODING FOR CLASSES L] L]
» 1D, » 0123335678903 234567890123 L] VARIABLE .
L] eowaw # I TYPIILL Y YT IIY YRR YYD S L L A L L b 7] ] PeGpedetagesensassgsPeene L ]
. » » .
* to * 0001t 11000m"0600000000090000CO0 L) EXISTING LAND USE .
. » * .
AR AR AR AR RN AR AR IR DA RN IR AEA RS PR A RN RN AN AOARAG RN BN AN A A AR AAR AR R AR R ARA RN AN NN T YA VAR RARR R RS

A RECADING VALVIE NF ONE MEANS TO aSSIGN GRID CELLS
WITH THAT OATA CLASS A DISTANCE VALUE OF ZERO,

AND ALL OTHER CELLS HAVE A DISTANCE VALUE ASSIGNED
BASED ON HOW FAR AwAY T IS FROM THE CLNOSESY

IERD VALUED CF!L,
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.t'..t'.!..t.tit'0".."li"...ﬁt'.....".'.."

X X XXX XXXX
XX X LI X
X X X x X XXXX
X X XXXXX X

X X x X X

X X X X X X x
XXXX X X X XXX
X XXXX LI

X X X

XX X
XXXX XXXXX

F 2N 2B BN 3% BN O 2N 2B 2% 3% 2R BN 2

-
L]
.
*
[
.
L}
* KXXX xxx Xxx x X Xxx AXX  XXXXX
L]
L]
"«
»
»
NERNRAARRAZAANRREARACRRANRARARAARRASNARARAARARA

MP CARD
oasene

-
CC 12345678901234567890123a567890123456789012345670890123436789012345678901234%6789¢
MR 19 0 1 0

DATA VARIABLE MAPRED (NVAR) s 19
MINIMUM VALUE MAPPED (MINV) » 0
SUBLEVEL TEXT FLAG (18UBT) s
LINE CARRIAGE CONTROL (LCAR) = 0
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DISTANCE TO WOUSING

OATA VALUE EXTREwES ARE 0,%0n 23,000
PERCE"TY PERCEN?
LEVEL VAL UE VAt UF PERCENTILE aF
NUMBER SymsQL RANGF RANGF FREQUENCY RANGE AREAS
LAd Al Al A AA AL LI AL I PLLIAL Y YT P PR RY PP Y Y YT Y LT T T P ¥ Y PN T e
cesaveee 0,000 0,00
1 cqeseenn 10,00 824 15,44
ercscsee 2,300 15,484
.I..o...,-.-f.........'.-.--c-l-..q-.q--...-.q0.'........C----.--.--.--.
sasacane 2,300 15,44
2 XY Y 10,00 sa82 10,90
seoessee 4,000 26,348
(A AA A LI LI LA I I LI A A IITITII LI IR PP LY DY LT T T P LT TP TS T P9
174412077 4,600 26,34
3 11111077 10,00 635 11,90
11721147 6,900 38,20
LALA AL DI LI DI DALY PY TR YT YT T VT T YT T L T Y 1 1 PR ey piyspupipappppspaypegny 3
*P000000 6,900 38,24
4 eee0esee 10,00 584 10,94
L4490 000 9.200 49,18
Sleselsseacrosaceageeelans eon - PeRasaseRsselsrassReene®
XXXXXXXX 9,200 49,18
S XAXXXXXX 10,00 $07 9,50
AXXXXNXX 11,800 38,67
..'..---.---.-O--a-l-.O..Q-....Q.-q-...-..g-'q.-.-.-..-....-........-.Q.
00000000 11,500 58,67
® 00000000 10,00 570 10,068
00000000 13,800 69,3%
I.---.-.—-.----..-...--....-..'---.......---o----.---.-.-.-..---.--.q...
ecaoeace 13,800 69,35
7 gcaceepe 10,00 494 9,25
Q00ece00 16,100 78,61
Ll Al A Al A Ll LAl A LI I LI AT LTI LT S LYY DY LT T Y T Y T Y TP P ey puppipeppupepsyupspupy
easeesee 16,100 78,61
8 G08E0R60 10.00 459 8,60
00686868 18,400 87,20
Ll A AL I L A AL LI LI ALY TR LT PR T T Y T T T T LY T Y 2 Py pippp g spupapapigupeyy 3
Geaneece 18,400 87,20
9 00220688 10,00 373 6,99
T 20,700 94,19
hbdddddd d bbbt ttntdeitdddd TIA LT LLLT LT P YT TY PYTL LT P TY P Y T VP prsppipeppupippy
(1111 1]}] 20,700 94,19
10 (113 1111] 10,00 310 5,81
atansess 23,000 100,00
(4l Al LAl DL L L L Ll L L L L Y Ty Ty L T Ly T L oy L e iy

WITHIN ZEBRU TO 460 PEET

GREATER TWAN Q3140 FEETY
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RPN E AR AR RPN A AR RRAP AN RS AR AN AR R AR RN AN KA AN AR DR RN E A O AN AN AN N ERANNB AR A NANBAP NN RO R NN NAD

. .
1] XXX XYXXX XXXXX XXXX xxX XXXX XAXXX XXX X X XXXXX % X XXKXAX XXX XXX L]
e X X H X X X X X X X X X X X X xX X X X L]
e X X X X Xxxx X X X X X X X XxX X X X AXXX XxX XX L]
o XXXXX X X X X Xxxxx X 3 X XX X X XX X X X =
e X X X X X X X X XXXX X XXX X XXXXX X X XXXXX XXX XXX »
. "
" X X XXX XXXX  XXXXX X L]
» XX XY X X x X X X .
1] X XXX X X X XXxx X *
. X XX XX X X X .
. X XOXAX AXAX XXXAX XXXXX [
~ [
* .

AANRRRRR AR N A RN AR AR R RN AR AR AR AGARRR RN A RN AARAANERERAVARRC A ANAARARRARADARANRRARORAANAS

ATTRACTIVENESS MODEL NO, ¢
FOR
POTENTIAL INDUSTRIAL LOCATIONS
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cc

44

Ay CARD

ceevepessa
12345078901 236567630123uSeTaCr123u5hTAR,1123456789,)123u55789012345078901234567390
Al 4 9 3 1 POTENTIAL INDUSTRIAL LOCATIUNS

A2 CARDS
123u8678901234567890123456789n012345670901234567890123456789012345078901234567890
A2 S Ovjejelewlesl 0 0 0 0 A0 0O0O0CGCOO0DO0O0O0O0O0O 2,7L000 PLAIN
A2 8 0109 7532100¢¢60000¢400000gO0CO0COCO 1.3L0PE
A2 10 0955 319 ¢ 110e' Y0 00000000000 2,EXIST, LAND USE
A2 19 0001122330489 %56 7377889 9101010 1,087, FRM, HSNG,

ARARAARNRENRAR AN AN AR AR AN R R RN PO N AR AN AN AN AR A IR R ARSI NNAASARAARCARR RIS AN ARAN RO RARARRAARGAONARNSA

. L ]
» THE FOLLOWING DATA VARIABLES ARE IN THE MOOEL L)
L -
AN AN R AN NN A AR AN E AN AN R AAANR RN AR IPANER G AR R AR AR AR ANNARN AN RAARARRAR R AR R OARNAANDARARASAARNARNARANANERS
® VAR » RECODING FOR CLASSES * INDEX . L
* I0D * 012345678901 23448%67890123 ¢ WEIGHT n VARIABLE .
» ooey L ] PEOC PO RNPR O PIEgaStPadPigUs et oNNtSesesPrTNESTY [ ] apesew ~ eovvessPmeansacsas »
- [ ] L ] L] [ ]
» $ % Qelelejele] 0 0N 0 Q000000000000 O0COC » 2,00 =  FLOCD PLAIN .
[ * L] L] L
* 8 & 01097S32300000000000000O0O0 » 1,00 »  SLOPE .
[ ] L L] ” »
. 10 = 09SS 319 t10e§ 000 000CO0O0CO0O0COCODO * 2,00 = EXIST, LAND USE »
[} L] ] t ] »
" 19 » 0001 3223334556077 8899)03010 o 1,00 = DT, FRM_  HING, ¢
RNNERARANARAR AN SR RAR S AP AR AR ARN ARV R ARNNRAG R AR ARRNEAANRRNRRNANAAAANRARNRANARRRARRRCARKARARRNAGARNRNENER D

3775, CELLS WERE EVALUATED
1563, LELLS WERE REJECTED

STATISTICAL SUMMARY OF THE INDEX AND STANDARDIZED INDEX VALUES

INDEX TYPE MEAN MAXIMUM MINIMUM ST DEV,
Seveetestenhng sovewe LAl 21 ] ] LL LA DAL [ 222 L1 1
COMPUTED 7.0 39,0 7,0 (1%}
STANDARDIZED 50,0 95,6 34,7 25,0
STANDARDIZED 2 65,0 100,0 0,0 19.2
NOTE «s

THE STANDARDIZED 2 VALUES WERE JSED FOR THE MAP

THE VALUES wERE PARYITIONED INTO INTEGER VALUES 0=10 (LEVL)a)
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AEEN AR BNNC A AR BN NN RANAGA RS RARTEO AR RN RO RN AR

" .
» X X XXX XXXX .
» XX XX x X X } »
L] XXX X XXXX »
[ X X xxXxXXx Xx »
[ X X x X X *
» .
*  NXXX xXxx xXXx x X XXX XXX XXXAXX w
o X X X X X X x X X XX XX .
« XXXX X | B 4 xxx 4 X X xXxx .
* X XXXXX X X x X XXXXX X XX X .
s X X X xxx x X x X XXXX XXXXX @«
. "
NN R AR NP AR AR AR A AN SRR IR RN ANANR AN AN AN I AN AR

MP CARD
Sveoees®
cc 1£3056;590l2!“5:70°012305678901230567590123“567090123656769012105610901236567090
~ 0 1 ]

DATA VARIABLE MAPPED (NVAR) s 20
MINIMUM vaALUE MAPPED (MINV) & 0
SUBLEVEL TEXT FLAG (I8UBT) &
LINE CARRTAGE CONTROL (LCAR) & 0

Exhibit I
65 of 76




evcavtvasalcsenasnancnennesnmnslansetnovclonantevecSasaatnarabons tnavelrermsucrclovevernccf . cussscanlsnnntcnnnionrviogenamscpnecan

. 0008
0880052 oo,

LB0C0CHERE BREBRAREs s v
CeRRCOCeepRaBaBADO0000( e st
FO++CCROPLBBEBOROCXXOCCOR Yo
Pee..+0PQR220008xx¥xx0C0000
es+ed,,000°0080000CX30000008
ge+*+.. . 000Q0000C00C00000000

deR++e. ... 00XDE0RRRG000C0CR00000R
20900+ []
929200y
[ 111111 ] SPI PN
++2000CR 4 .ca
*+0000CRUX N cavnnnns
~20eLyROLCY.. .
gds0ocegs3s0e

200000y xB00
BBLXXNC oo
DOCXNLeeoessetree
000000 e +etreree
BOO0HBPER*+ 20 0e
BE.EBCO0NNRNG ¢

BOGRREORBRLO. X 0R00R000
2868/, ,,, xXE06000208
77,,00x2000000

08,,0000CC,.00r0eernnes
70,00800000 Y cssananes
/08008082CCxxver,,
[T Lok & WREERY LR L
SRO0XXY//ravete,

POD0x XXX /ere9@X,

POPODC X s0are XN, ,,

O0BgyxxxtegRes
ooeedepdolcee
sooopaseNOCO00L
/+/0C00R80C00CO000C K00 X2 xC00E00L
/9C0C0CRCCxxxprOODOCCODRERREBDEL
S20200BRCC+++pCY00BR X BRR080

Reetes(0e¢+40000000xx00008

IOQIBUQCCIllo.a-/// A e00000CE
’e “‘l'ﬂﬁ..ocﬁﬂllﬂﬂf"’ vt ooogoeC ]
Ltees/00C . 00xC000000CYY,,,,C.7/ ++sg00COCOOE
seevene .n“..'U--.CDCDOI'!OCUDCOD(---n eepenedoenc,
ceennes ess*®00..00000028200C0C... eeeesre,coC,
F777 0090
censtteraseas,,, 000000000, Ty

evtaenttie, ., 0002
Fapses vl
L N Y Y REA A
wst*s /00

.
W00+ v//eCiuvetarens
0880Q//e0¢C., ...
/80@RBeser,,,,
/esB00Q00e

/788

B 6 4 D st b rh e 4t It et ot b it rh ot ottt 4t b ettt ot D e 4t St ot L4 ra et $ st nd ot et £ ob ba d et B b ot d Al 8 b st @ b d bt () o 4 it s 2d b i b e b e et b et 4
P R R e O O I e L S S S R Y O L e N L RS R RS I PR RO RS S SRy SR DY RS O U PO UR OO U,

sevstansslansesacnclecansocncleccernnsctacnatvanalosmagsenchrnatosnraloncotnercflancctrrsafurcstsccaloscctanssinesdunecdeooncionce

fxhibit |
AR ot 76




9L 40 /9
[ 31qLyx3

IATLIvaLLY (8N

FATLIvNLLY LgV3T

39° 91 200°01 jasssms
9n*n 3E? 03°01 15085080 01
pa®sh 2006 jssasunl
#3*5s 200°%s 1 1)
52° 11 FIYS 2301 ”
pEi*hna J00%e L)
pE°ne 300°%¢g 28060080
s2°nt i9¢ 02°01 LLLLLLTL ]
3Nt J00°¢ seceoned
pd* 0L 300°¢ gdoeeooe
GE°HT £€01 20°01 gsodéeooes L
53°03 J00°9 godcegee
59°03 200°9 33000000
Lp*e sin 03°01 20000000 9
2Lty 200°s 00000000

(11} ]

2Lty 2300°s XXXXXXXA
ge*? LT 00°01 XXXXXXXX 3
L1%6¢ 200°%n XXKXXXXX
L1°6¢ J00°%n Iy
ints 262 I RR ¢ sebsrdee n
WER 300°¢ trbsbiees

MY Y Y P LRI T R YN Y T LIS RY AR RN L R P P RS R PR SR R PR R Y L RS Y T 2 L Rt X X ¥ 3

YA 200°%¢g t11rerr/
g9z°1 L9 00°01 111177/ £
an’ei o2 11117017
in*? 281 22°01 sevseens 2
L5*62 200°1 sedeovrde
P2 XXX TXY I YR TP R E RN T Y SR AR AL RN R RS RS RSP R AL R AN L 2 N2 4 7§ J
hw,swm uoo.u esdoeibose
L6%62 J209¢ 00%0t seeecsee 1
UO.O UOO-O [ EE N NN NN
'y XYY LY A YT XYY YT Y X LR LY L RO LR N XA R XYL YR LYY YL IRPYYYXARLLRYN Y I X X2 Y XY X XY XY )
pvany 33NNy AJN3IND3Nd 39wy I9Nvy 1)8WAE  HIBNWAN
4] 3704v3I83d 30vaA aniva 13A37
L1N3JH¥3d ISE I ET]

200°%01 202°0 IyY w3AdNLXI 3NTVA ViVO

SIEBATVNY 3FuvinvAa ¥N04
BNJ1Lv20 elsdpnNayl WILNILId
ONEIIUDN BSINIATLIVNLLY




TEST 7
COINCIDENT TABULATION

P.oblem 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 Reguirements

The key variables in this analysis are the identification of the
grouping variable (NDAT, C2.1), the row variable (NROW, C3.1) 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
coingident matrixes for the full range of output options (C1.1 through
C1.5).

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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KARAARARANARRONDANEIRAND

ANARND SRARDS

(T3 AX2X3RXZR2223 X222 222} AVRASN ABTRBANN
ARNEARNABNERIAAAARDANARANDRN RAANARER
aetdN ABANARS fARsdEtACEN
(2212 ]] [(T21213] ANARERNARSS
(T2 223 seARN 'I2 2113 ] L2 2 1 1] [ T2 22 )
sehRnN ARENR "2 2 X 2ok § AR e sANEN
L1221 (23 12] '] 2 XY ] (213 1) AREAN
L2232 ] ARRARD '3 2232 ANRER [ E 83 1}
sendn ARBOARR AhRan® [ T1 11} (I EXT)
T I XIS XY 22222230220 22023 ARRBAN ARBEW [T 22]
SAREROARNSERNARARARNCORNNRS ahtand (2222 12 X2 1]
NAVRRRRARNANANRNANRABSARNSRG S 33223} AAARRRARNARRRASANS

'S 212 ] aveand PRANBRANEECARCRAR R AN RD
[ X232 ]) 1 831) 132233 ] FRARCANARRARRASRBERNR
(T2 3 1] [ T3 2 3] anaaRd [L1IXT] F13 21}
[ T13 1) BRANS 12231} ARARR BARAP
[TI XX 12311 ARARNN RN [TXR L]
[ T13 %) 2221 'S 2233 SARNS [ 223 1]
(T2 23] ARBAN FT AT X ] ] RAARN sSabae
ARREN ARNEN atkane (123781 (232 7]
ARV 213 3] anBARN AnNun AvESN
SeRAN [T 232 akKaed RAPRS (I TX X ]
[T1231) (21 2 1) RERAAS ANRER [ T2 T]

RESQURCE INFORMATION AND ANALYSIS
YERSION 1,0, SEPT, 1977
THE MYDROLOGIC ENGINEERING CENTER
UeS ,ARMY CORPS OF ENGINEERS
609 SECOND 3T,
DAVIS, CA, 95elb
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TEST NO,Y
CRINCIDENT TaauLAT ON
EXISTING AND 1990 LAND USES wITHIN DAMAGE REACHES

Ji CARD

CC 123456789012345678901234567890123456789012345670901234%67890123456768901234567890
J1 ] ° 0 1 0

THls JOB wWILL PERFORM THE FOLLOWING

®sesvosncasssmtesnnasreporsseonassen
NUMBER OF OISTANCE DETERMINATIONS (NSRCH) & 0
NUMBER OF IMPACT ASSESSMENTS (N.W) & O

NUMBER OF ATTRACTIVENESS 1ODELS (NAM} = 0
NUMBER OF COINCIDEMTS TABULATIONS (NCOMB) = ¢
NUMSER QF MAPS PRAOM THE DATA FILE (NGRPH) &

J2 CARD
(1 132111}
CC 1234%67890123a%56789012%3uS6789012345678901230%67890123486789012345678901234567899
H i 4 18 92 129 0 ]

DATA PILE INFORMATION

ssnssccscccennansesan
THE COMPUTER FILE THE BASE DATA FILE 18 ON (NFILE) = 1

THE NUMBER OF DATA VARIABLES IN THE BASE DiTA PILE (NDY) » 38

THE NUMBER OF DATA VARIABLES IN THE WORKING DATA FILE (NN) = 38

THT NUMBER OF ROWS (NROWS) ® 92  THE NUMBER OF COLUMNZ (NCOL) ® 129
THE WORKING DATA FILE WILL NOT BE CREATED (NSKIP) = 0

THE BASE DATA FILF 18 FORMATTED (NFORM) = |

J3 CARD

(1 X L2 L1}
CC 123uS67890123456789012345678001234567689012345678901234%67890123u56789012345676899
J3(12Fa,0,2F8,2,2F8,0,2F2,0)
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€1 CaRn

CC 1234567890123u5678%0123u567n9712345678901234u507890123uS50789012345078901234507890
ct 1,53 0 1 1 ]

THE SI2E NF EACH GRID CELL IS 1,53 ACRES

ONLY SPECTFTED DATA CATEGORIES wILL BE DISPLAYED (IGTYP) & 0
PERCENTAGFS BASED ON ROW CATEGORIES wilLL BE DISPLAYED (IANLR) @&
PERCENTAGFS BASED ON COLUMN CATEGORIES WILL BE DISPLAYED (IANLC) = 1
PERCENTAGFS BASED ON GROUPING CATEGORIES WILL BE DISPLAYED (IANLT) 3
THE GROUPTYNGS ARE FDR DATA VARIABLE S

AND THERE wILL BE S GROUPINGS

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

tHE CCLUMNY CATEGNRIES ARE FROM ODATA VARIABLE 1t
AND TWERE wWIL{ BE 10 CATEGORIES DISPLAYED
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«* NOTE **  Printout for Damage Reaches 1, 3, 4 and 5 are similar
and not included.

COINCIDENTS TEST
EXISTING AND 1990 LAND USES wITHIN DAMAGE REACMES
DAMAGE REACH 2
COINCIDENTS mMaTRIX

RN AR RN R AR A RN AR AR TR N AR R IR AN AN R RO R R AR A AR AN R ER AR AN AR A NARR R A RN RN RO RARN ARG AN A RSN AR A AR ANA S SRR IRANARRANNSR

] . COLUMN * ROW .
o ROW » i 2 3 4 S ) 14 e 9 10 & TQOTAL o
NN AR RN R SRR RN R RN R RO AR RSN RAR ARG AR AR AR AR SR AR NN R E O R AN AR R AN AR R AN AN AR RN A AR AR AL RSN S RNANAN AR I AR RS
[} » . . . " « . . . . - .
* 1 e 105,06 ¢ 0e0 w 0.0 * 6,1 0,0 » 0,0 ¢ 81,3 ¢ 27,5 % 93,8 0 0,0 ¢ 272,3 »
] ] ] - L ] L] ] [ ] [ ] ] ] [ ] [ ]
. 3 0e0 o 0e0 0,0 @ 31 o 0,0 » 0,0 » 0,0 ¢ 0,0 0.0 ¢ 0,0 » 3,1
* * ] - ] [ ] » ] [ ] » * ] »
. 6 » bol ¢ 040 0,0 » 0,0 » 0,0 » 0,0 » 6,1 o 0e0 w 7.7 ¢ 0,0 » 19,9 o
. . * . . . . « [ " . . .
. T » 8,6 @ 0e0 0e0 # 0e0 = S,0 ¢ 0e0 » 13,8 ¢ 0,0 & dob 0s0 » 23,0 ¢
. . * . . . [} . '] . 1] . "
9 o 2,3 0.0 » 0,0 « 1.5 2 0,0 o 040 &« 10,7 » 02 0 23,5 ¢ 0,0 = 70,4 o
. . . » . » . . . * . " .

BN AN R AN AR AR AR AR R R A RN AN A R A A AN NN AR I AR AR R R AR O R NN A A SR AN RS R AN E AR AR AR AT AR AR AR AN AR C AN AR ENEAN AN Ao R D
. L . * L L L] » [ L . . .
8 TOTALw 140,88 « 0.0 » 0,0 « 10,7 » 0,0 o 0,0 » 71,9 » 36,7 » 128,5 ¢ O¢0 » 388,86 ¢
AR AN A AR A AR A RN AR O R AR SRR R AR SN RO NI R R AR AN R AR SRR R AR S AN R A AARN RN RN AR R AR A AR RS AN AR AN AR AN AREN IR AR AR AR

ROW CATEGORIES ARE EXISTING LAND VOE COLUMN CATEGORIES ARE 1990 LAND USE
1 NATURAL VEGETATION 1 NATURAL VEGETATION
2 DEVELOPED OPEN SPaCE 2 OEVELOPED QPEN SPACE
3 LOW DENSITY WOUSING 3 LOW DENSITY HOUSING
q MEDIUM DENSITY MOUSING q MEDIUM DENSITY WOUSING
H HIGH DENSTTY WOUSING -] MIGH DENSITY HOUSING
[ AGRICULTURAL [ AGRICULTURAL
7 INDUSTRY 7 INDUSTRY
8 COMMERCIAL 8 COMMERCTIAL
9 PaSTURE L] PASTURE
10 WATER 80D1ES 10 WATER BODIES

se NOTE oa AREA UNITS
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COINCIDENTS TEST
EXTITING AND 1939 LAMND USES WIThIN DAMAGE REACHES
DAMAGE REACH 2
COINCICENTS MATRIX

RN N AN R AR RN R S A R A N R P N AN R IR AR NN TR AN A R R AR BN N O AR AR AT AR ARG A AR AN E RN R AR GRS AN ANSATANRRANNEANRENRASRS

. " COLUMN * AQw .
« ROW » 1 2 3 [] s [ T 8 9 10 » TOTAL o
Q‘ﬁl'l'.tttt.ttttitt..'itt.ttttt...'.tttttt.t.t"‘.ttt'ttttlt..t-tt'.t.'ttlt!.tt.t.tt'tl'.'ti.itt-..'.'.tt.
L ] * L J L] L ] ] L] » » » [ ] * L]
. 1 » 38,8 « 0e0 » 0,0 » 2¢2 0 0,0 » 000 » 15,2 » 1041 » 33,7 ¢ 0,0 = 1C0,0 ¢
L ] ] [ ] L] L] L ] L ] L ] L] ] L] L ] *
[ 3 » 0e0 040 o 04,0 *# 300,00 o 0,0 » 0,0 » 0s0 o Oe0 @ 0,0 # 0,0 & 100,0 o
[ ] ] L ] * » [ ] - [ ] » [ ] [ ] »
* & ¢ 30,8 o 0,0 » 0,0 ¢ 0,0 # 0,0 » 0e0 » 30,8 ¢ 0,0 ¢ 38,8 ¢ 0,0 &« 100,0 »
L ] ] ] L ] [ ] [ [ ] '] ] L] [ ] L § *
. T 20,0 ¢ 0,0 » 0,0 » 040 @ 0,0 « 0,0 w 60,0 o 040 20,0 ¢ 0,0 & 100,00 »
* » L] L] * L] L] - [ ] * [ ] [} *
[ 9 » 33,8 » 0,0 @ 0,0 » 22 » 0,0 ¢ 0,0 » 15,2 ¢ 13,0 » Ja,8 0,0 » 100,0 »
L ] L ] » ] » | ] » [ ] | ] L] * L ]

.!'t'ttttt.'ﬂt'..l...'.'.t.t'l'lt.tt.tttittttt......'t‘

BN ARG RN R RN AR NN RN QRN AN NSRRI NN AANN O N R ARAR AR AR
] " " " . . " » . L ) & »
* TOTALe 040 » 0e0 » 0.0 » 0e0 » 0,0 = 0.0 » 0.0 » 040 = 0,0 ¢ 0,0 @ 0,0 »
.'.".'..t.i...t'.t.i'..'lﬁt'...l.'......'.Qt"..ﬂ'.!tt'.ﬁ"t.'lt."t.ﬂ..i'.'..i't'.."..."ll..tl't....‘..

ROW CATEGORIES ARE EXISTING LAND USE COLUMN CATEGORIES ARE 1990 LAND USE
1 NATURAL VEGETATION 1 NATURAL VEGETATION
e ODEVELOPED OPEN SPACE 2 DEVELOPED OPEN SPACE
3 LOW DENSITY HOUSING 3 LOWN DENSITY HOUSING
4 MEDTIUM DENSITY WOUSING q MEQIUM DENSITY WOUSING
S HIGH DENSTITY WOUSING S MIGM DENSITY WOUSING
6 AGRICULTURAL [ AGRICULTURAL
7 INDUSTRY 7 INDUSTRY
8 COMMERCTAL 8 COMMERCIAL
9 PASTURE 9 PASTURE
10 WATER BODIES 10 WATER B800IES

*s NOTE »n peACENTAGE OF ROW CATEGORIES
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COINCIDENTS TESY
EXISTING AND 1990 LAND USES wITWIN DAMAGE REACMES
DAMAGE REACH 2
COINCIDENTS MATRIX

RS AN AANSNAG SRR AN RN AR DU R RN AN RN IR R AR IR I RS ARA ARG R AR AR AN ER AR IR R PR RANDANANARNEINNANEI RN I ROASNASOE RSO OND
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EXHIBIT II
INPUT DESCRIPTION
RESOURCE INFORMATION 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.qg., J1.3 refers
to the third field of the J1 card.

Unless noted otherwise, variable names beginning with the letters I, J,
Ky Ly, 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-1
SUMMARY 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 Fage
A. TITLE CARDS - Required 5
T1, T2, T3 Title cards for the entire job 5
B. JOB CARDS - Required 5
Jl Specifies type of analysis(es) iy
to be performed
J2 BASE DATA FILE specifications 6
J3 Optional - BASE DATA FILE format 7
C. DISTANCE DETERMINATION PACKAGE 8
D Specific job requirements 9
D2 BASE DATA FILE variable 10
specifications
D. IMPACT ASSESSMENTS PACKAGE 11
IT Title cards 12
n Specific job requirements 12
12 BASE DATA FILE variable 13
specifications
M Optional - impact matrix 15
FM value assignment
E. LOCATIONAL ATTRACTIVENESS PACKAGE 17
Al Specific job requirements 18
A2 BASE DATA FILE variable 19
specifications
Exhibit I1
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Cards

COINCIDENT TABULATION PACKAGE
CT
C1

c2
T2
c3
T3
c4
T4
MAPPING PACKAGE
MP
M1
M2
M3
M4

MS

Description of Card Type Page

20
Title Cards 21
Grid size, grouping and 21
percentage flags
BASE DATA FILE variable infor- 22
mation for each grouping
Grouping classification and 22
title
BASE DATA FILE variable assigned 22
row categories of matrix
Row category classification and 23
title
BASE DATA FILE variable assigned 23
column categories of matrix
Column category classification 23
and title

24
BASE DATA FILE and mapping 25
specifications
Optional - low and high value 25
specification
Optional - number of levels of 26
graphic display
Optional - value range of levels 26
specified on M2 card
Optional - symhol assignment of 27
overprint character levels
Required card specifies end of 28
optional card input.
Jptional 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
Exhibit I1
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A. T Cards

Required. Three title cards, T1, T2, and T3 are required for output
labeTing. The T2 and T3 cards have the same format as the T1 card shown
below except Field O must be T2 and T3, respectively.

Field Variable Value Description
0 CHCK T 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 J1 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.

J1_Card

Required. The J1 card describes the number and types of analyses to
be per%ormea. The analysis packages are executed in the order prescribed
on this card.

Field Varijable Value Description
0 CHCK J1 Card identification.
1 NSRCH + Number of Distance Determinations to
be performed.
2 NIM + Number of Impact Assessments to be
performed,
3 NAM + Number of Locational Attractiveness

analyses to be perfarmed.

4 MCOMB + Number of 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

Re?uired. 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 (J1.6 must equal 1).

Field Variable Value Description
0 CHCK J2 Card identification.
1 NFILE 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 be generated (NSKIP (J2.6) must

equal 1),
2 HFORM 0 The BASE DATA FILE is unformatted;
a J3 card is not required.
] 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,
1 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 BASC 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,
10F2.0, 2X, 2F8.6). A1l 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 - Distance Determination Package. Required if NSRCH (91.1)
is greater than zero.

The D cards describe the program operation procedures and features of
each data variable subjected to distance analysis. There must be NSRCH
(J1.1) sets of D cards. If a graphic map of the results is desired, (OPTG
(D1.2) 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 are available as an addi-
tional input variable into any of the subsequent Distance Determination,
Impact Analyses, Attractiveness Modeling or Coincident vabulation analyses.

DV Card

Required. The D1 card describes program operation procedures and the
dimensions of the grid cells.

Field Variable Value Description
0 CHCK D1 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 DATA FILE grid cell.

4 YLEN + Vertical dimension (y direction) in
feet of BASE DATA FILE grid cell.

DINV + Radius (in feet) for grid cell value
assignments. txample, 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.

(8]

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 beinqg accessed (BASE
or YORKING DATA FILE).

2~7 IRC(I) The following fields (2-7) are divided into 24 two-card
column subfields. The recodinag 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 qrid cells assigned to this
category.

1 The distance of each qrid 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 Vi 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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INPACT ASSESSMENT PACKAGE
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D. I Cards - Impact Assessment

Required if NIM (J1.2) 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 11 card describing the basic analysis parameters,
an I2 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 IM 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 CHCK IT Card identification.
1-10 TITLE AN Title identification.
I1 Card

Required. The I1 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 VYariable Value Description
0 CHCK Q) Card identification.
1 NVAR 2,3 Number of variables to be used in impact

analysis. For two variable analysis set
I1.2 equal to -1 and specify {inal impact
matrix in I11.3.

2 MATX1 -1 Two variable analysis. Must be -1 if

NVAR I1.1 is equal to 2.

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

] Use Standard 1 for the initial impact
matrix,

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

4 Use Standard 4 for the initial impact
matrix.

3 MATYX2 0 User specified impact matrix (FM cards

must be included).

1 Use Standard 1 for the final impact
matrix.

2 Use Standard 2 cor the final impact
matrix.

3 Use Standard 3 for the final impact
matrix.

4 Use Standard 4 for the final impact
matrix.

I2 Card

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

Field Variable Value Description
0 CHCK | 4 Card identification.
1 NIMP 1 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 NVARDS + Sequence number of the data variable
in the file being accessed (BASE or
WORKING DATA FILE).

Exhibit 11
13 of 33

—




3-8 RECODE (I) 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
2
3
4
5

This category has EXTREME impact potential.
This category has SEVERE impact potential.

This category has MODERATE impact
potential.

This category has SLIGHT impact potential.

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,
Field Variable Value
9-10 VARTIT AN

Etc., for 24 subfields.

Data variable description for output
labeling.
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IM Cards

Five IM cards are required if MATX1 (11.2) is equal to zero and NVAR

(I1.1) 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 I!M card representing the SEVERE, MODERATE, SLIGHT, and NULL rows,
respectively., If NVAR (I1.1) is equal to 3, the initial matrix is construc-
ted to determine the potential impact between the second and third most im-
portant data variables, with the results used to determine the final matrix
(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 TAB1(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 TAB1(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 TAB1(4,X) + Impact potential between the X row
and the SLIGHT column of the second
most important variable. Recoded as
1, 2, 3, 4 or 5, *

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

* A precode 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 (I1.3) is equal to zero representing

each row in the final impact matrix.

Field Variable Value
0 CHCK M
1 TAB2(1,X) +
2 TAB2(2,X) +
3 TAB2(3,X) +
4 TAB2(4,X) +
5 TAB2(5,X) +

Description

Card identification.

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

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

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

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

Impact potential between the X row and
the HULL column of the most important
variable. Recoded as 1, 2, 3, 4 or 5.*

The Mapoing Package (I Cards) are mandatory and must be inserted after
each set of Impact Assessment (I) 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 (J1.3) 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 Mapping Package (M 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 Yalue Nescription
0 CHCK Al Card identification.
1 NV + Humber of data variables to be used in

the relative attractiveness computation.
2 Reserved for future use.

3 4810)¢ 1 Raw computed index values will be dis-
played and available to be stored in
the WORKING DATA FILE.

2 Standardized I* jndex 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.

1 Partition the Standardized I1 values into
ten equal ranged levels, one through ten.
Rejected values and the lowest valued cells
will be set to a value of zero.

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

* See II. DESCRIPTION OF PROGRAM, page 19, for an explanation of Standar-
dized 1 and Standardized II indexing.
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A2 Card

Required. There must be NV (A1.1) 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) -1 Reject any qrid cells which have this
class from the analysis.

0 Grid cells in this category will be
qgiven 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 importance 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.

Exhibit II
19 of 33

——————————— |




COINCIDENT TABULATION PACKAGE
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F. C Cards (Coincident Tabulation)

Required if NCOMB (J1.4) is areater 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

Required. Three title cards are required for the job output labeling.
The t1tie written on the CT cards appears at the top of each page of output.

Field Variable

0 CHCK
1-10 TITLE
Cl1 Card
Required.
Field Variable
n CHCK
1 SIZE
2 IGTYP
3 IANLR
4 IANLC
5 TANLT

Value

cT
AN

Value

Cl

Description

Card identification.

Title information.

Description

Card identification.
Grid cell size in acres.

Data categories not specified will not
be grouped.

Data categories not specified will be
grouped.

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

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

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

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

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

Additional output in terms of percentages
of the total grouping area will be 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 MCLAS (C2.2) T2 cards, one for each grouping
category.
Field Variable Value Description
0 CHCK 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 values in the coincidents matrix.

Field Variable Value Description
0 CHCK C3 Card identification
1 NROW + Sequence number of the data varjable 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.
Exhibit I1
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T3 Card

Required. *'ROWK T3 cards are required in sequential order (top to
hottom) for each row daia variable cateaory,

Field Variable Value Description
0 CHCK T3 Card identificatior.
1 NROY: + Class or category.
2-5 TIT: AN Category titie.
C4 Card

Required. The C4 card describes the d:“a variable corresponding to the
column categories of thc roincidents matrix.

Field Variable Value Description

0 ca Card identification.

1 NCOL1 + 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 Titie of this data variable.
T4 Card

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

Field Variable Value Description
0 CHCK T4 Card identification.
] NCALY + Class or cateqory.
2-5 TIT1? AN Category title.
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MAPPING PACKAGE
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"' Cards (Mapping Package)

The Mapping Package is required to display analysis results and to
display data variables in the BASE or WORKING DATA FILE (NGRPH (J1.5) is
greater than zero). Analysis display requires the Mapping Package cards
to be inserted immediately 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 symbclism may be
selected by the user.

MP Card

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

Field Variable Value Description
0 CHCK MP Card identification.
1 NVAR ) Analysis result will be mapped and a

WORKING NDATA 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 displaved
If left blank a minimum value of zero (0)
is assumed. Cells that have values below
MINV will not be plotted. i.e. will be
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.

1 Line printer checks for overprint control
before advancing.

M1 Card

.Ogtional. The M1 card may be used to specify the value range for
mapping.

Field Variable Value Description
0 10PT ak Card identification.
1 OPT(4) 0 No lower level value is specified.
1 Low level value is specified in M1.2.
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2 VALMIN -/0/+ 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

symbolicm.
3 OPT(5) 0 No high level value is specified.
1 High level value is specified in M1.4.
4 VALMAX -/n/+ Highest data value that will be dis-

played. A1l 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 10PT M2 Card identification.
1 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 10PT M3 Card identification.
1 RANGE(1) + 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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4 Cards

Optional. The M4 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 *:tal of 5 14 cards are required
if this option is used. If the "4 cards are not inciuded, the program de-
faults to the standard symbolisnm.

1st M4 Card

Field Variable Value Description
0 10PT M4 Card identification that designates that

four overprint character cards follow.
2nd M4 Card

Re?uired. The alphanumeric values (M4) used as card identification in
card columns 1 and 2 are omitted. MNote card columns are used, not fields.

Card
Column Variable Value Description
H SYMBOL Al 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 SYNBOL AN First overprint character for "low" level.
23 SYMBOL AN First overprint character for "high" level.
3rd i14 Card

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

Card
Column Variable Value Description
1 SYMB@AL AN Second overprint character for level
(class interval) 1.
2-20 SYMB@AL AN Second overprint character for level
(class interval) 2, etc., up to 20 levels.
21 SYMBPL AN Second overprint character for "low" level.
23 SYMB@L 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.

gg;gmn 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 iM4§ used for card identification in columns 1 and 2 are omitted.
Note card columns are used, not fields.

Egygmn 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 I0PT 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.

I1st 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 I0PT 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 10PT M6 Card identification.
1 GRDVAL + 1st data variable value.
2 GRDLEV + Map level to include 1st value.
3 GRDVAL + 2nd data variable value.
4 GRDLEY + Map level to include 2nd value.
9 GRDVAL + 5th data variable value.
10 GRDLEV + Map level to include 5th value.
Exhibit II
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3rd - Nth M6 Cards

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

Field Variable Value Description
0 10PT M6 Card identification.
1 GRDVAL + 6th data variable value.
2 GRDLEV + Map level to include 6th value.
N-1 GRDVAL + Nth data variable value.
N GROLEV + Map level to include Nth value.
MS Card

Required. Flag card for termination of map input.

Field Variable Va ue Description
0 I0PT 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.

gg?ﬂmn Variable Value Description
1-2 NUMS + Class interval (level).
9-80 STXT AN SubTevel 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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NCOL1  NCOLK Variable Title N\
1 i i | | ] A1 1 | j
NROWY Title for row data
1 1 | ] |
NROW  NROWK Variable Title 3\
*Coincidents, | [ ] | 1 | I i {
Tabulation NCLASY A
| l | | B I | |
NDAT  NCLAS Grouping Title )
| | | | j | |
SIZE IGTYP TIANLR  IANLC TANLT )
! I J | |
Three Coincident Tabulation Title Cards )
I
AR TRC{TT to IRC(24) - 2 Card Column Fields CONST Variable Title )
*Attractiveness 1 | | ] 1 j
Package Al NV INDX LEVL Title for Attractiveness Analysis w
N | | | | | | 1 J
TAB2 (1,X) to TAB2 (5,X) - Five FM Cards if specified | )
| |
TABT (1,X) to  TABl (5,X) Five IMCards if specified A Y
! | | 1 |
*Impact NIMP  NVARDB RECODE (1) etc to RECODE (24) - 2 Card Column Fields Vgriab'le F
Analysis | | ] i 1 | 18 | Title
NVAR  MATXT MATX2 ) o
AR N T Y (R SO E S |
Three Impact Assessment Title Cards )
M | | | | 1 | 1 | i
IVAR IRC(1) to IRC(24) - 2 Card Column Fields variable Title )
*Distance | | | | 1 | | | | }
Determination D1 NV 0PTG XLEN YLEN DINV Title of Distance Determination j LJ
1 OF BASE DATA FILE) )
I T T R S B )
NFILE NFORT NDV NROWS NCOL NSKIP ISAVE \
] 1 ] ]
NSRCH NIM NAM  NCOMB  NGRPH ‘W {
| | | | | | | i J ’
Title Card 3 )
1 | | | | 1 ¢
T2 Title Card 2 )
| | | 1 | J Y
. Title Card 1 A )
| | ’
1 J
. |
! i
; I L/
i ] |
; Y
i |
| ‘ L/
i Field Numbers i J
1 2 3 4 5 6 7 g8 9 10
\ ! ; J
* Optional
M ———* Mapping Cards are inserted here

Fiaure 11-1
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| 1 i 1 J L 1 L
L)
] [ I | | 1 i 1 \}
N N N N N S S R F
l ] | | | | 1 { .
| | [ | [ 1 J i 1
-~
S SR Y SN NSRS NN R,
] | | ! ] 1 1 w '
l [ l { 1 L | B J
Requires ME in Columns 1 and 2 )
1| | )
Requires 99 in Columns 1 dand 2 if Sublevel Text Provided 1
[ | )
*Optional Sublevel Text Cards )
) ] | 1 | A [ [ il }J
_Requires ENDT in Columns 1-4 )
T Y S Y (S B |
* gapk *Optional Text Cards R
ackage [ | 1 L L1 | 1 |
Requires MS in Columns 1 and 2 ) H
| 1 ! | |
*SYMBOL etc. to 23 single column fields, 4 M4 SYMBOL Cards Required ) P
i | | L1 | | %
Requires M4 in Columns 1 and 2 for first M4 card only h
{
RANGE(1)  etc. to RANGE(NLEV) ‘*\ f
| ! L | | 1 | 1 rJ
NLEV )
I | 1 i | | ) | | ’
OPT(4)  VALMIN om(? VALMAX )
1 1 i | | | I | y
NVAR MINV ISUBT  LCAR )
| ] | | | v
[ 1a NCOLY Title for column data u
i | !
\ : ;
i i ‘ o
] J
o :
; | | (
; Field Numbers i .
L 1 2 3 4 5 6 7 l 8 9 l 10 J
* Optional
Fiqure 11-1
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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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