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PREFACE

This final report was prepared by the Center for Regional
Environmental Studies, San Diego State University, San Diego,
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21033E24. Major Rutherford C. Wooten, Jr., (AFCEC/EVP), was
the Center Project Officer in Charge. This project was
transferred from the Air Force Weapons Laboratory (AFWL),
Kirtland AFB, New Mexico.

This report consists of three volumes: Volume I -
Evaluation and Recommendations, Volume II - Biological
Inventory 1974/1975, Volume III - Environmental Planning
System. Volume III was presented as a master's thesis to
San Diego State University in partial fulfillment of the
requirements for the degree, Master of Science in Biology,
by Richard M. Reilly. .
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SECTION I
INTRODUCTION

This report contains a description and documentation of the computer-
based ecological evaluation tools developed for Vandenberg Air Force Base
(VAFB). It is presented as a companion to Volume I (Evaluation and
Recommendations) and Volume II (Biological Inventory), (References 1,2).
This volume is primarily intended for use by personnel involved in environ-
mental planning.

The ecological inventory developed for VAFB provided the basic data,
in computer-compatible form, for the Environmental Planning System (EPS)
presented in this volume. The EPS is designed to be a flexible tool usable
by base personnel having a minimum of computer experience. The EPS will
calculate and display the area of each major vegetation type, or other
ecologically sensitive unit, that is likely to be altered by any proposed
development configuration. It will assist in the identification of optimal
locations for development or operational actions, either for the Space
Transportation System (STS) or other elements of the VAFB mission, on the
basis of their relative ecological suitability.

This report is functionally organized in the interests of the user.
Sections II and III briefly describe the EPS and how to use it. Section
IV is a series of actual case studies using the EPS. Section V is a
comparison of methods for determining areas of vegetation. The data
presented in this section provide a comparison of the accuracy of the
manual method versus the automated method for determining areas of vegetation.
Section VI is a detailed Users Manual which describes how to use the
computer programs in the EPS. Section VII is a description of the computer-
ized data base in the EPS along with instructions for its use and updating
procedures. The appendix contains complete program listings for the
computer programs, subroutines used in the case studies, and the portion
of the data base containing the irregular outline used by the GRID computer
program to map VAFB. 1




SECTION II
DESCRIPTION OF THE ENVIRONMENTAL PLANNING SYSTEM

The EPS used for VAFB was based upon a study done for the coastal plain
of San Diego County (Reference 3). Use of this type EPS seemed to allow for
the concurrent experimental and observational design of the ecological
assessment of VAFB.

The GRID computer mapping program was selected to display the computer-
ized data base developed from the ecological inventory. The GRID program
was developed at the Harvard Laboratory for Computer Graphics and Spatial
Analysis. It provides a highly efficient means for graphic display of large
quantities of information collected on the basis of a rectangular coordinate
grid. The GRID program is written in FORTRAN IV. It is operational on the
IBM 360 computer at San Diego State University and the Burroughs 3500
computer at VAFB.

The GRID computer mapping program is an automated alternative to
drawing and planimetering overlays for mapping studies. The GRID program
produces a composite map output which selectively displays from two to ten
Classes of data. GRID calculates the frequency of each class of data (the
number of grid cells), the percent total by classes, and displays the
results with a histogram. GRID has two distinct advantages over manual
methods :

1. Combinations of overlays for displaying alternatives can be
produced almost without Timit.

2. The cost is minimal once the data base and the computer
graphics program are established.

To apply the GRID program to VAFB, the area encompassing the base was
divided into rectangular grids. Two grid scales of analysis were used. A
square grid cell 1000 feet on a side was adopted for standard processing
by the GRID program. This cell size was chosen because it was the same as
the 1000-foot grid of the California Coordinate System used in the Base
Master Plan maps (Reference 4). This provided a raster of 4646 cells
(22.96 acres per cell) covering the entire base. For data requiring more
detailed resolution, such as vegetation cover, the basic grid cell was
subdivided into nine square subunits of 2.55 acres each. An interpretive
subroutine in the GRID program then provides a decision for the assignment
of each 23-acre cell to a category determined by the values of the nine
subunits.

The EPS also contains a Search/Count program. This program is run
independently of GRID with the computerized data base. It will locate and
print out data base variables for selected grid cells. By entering the
alphanumeric coordinates of selected grid cells, the program will print
out the data base variables for each grid cell and count the frequency of
each subvariable. The Search/Count program can be used, for example, to
compute the areas of various vegetation types that would be affected by
alternate placements of a runway-launch complex.

2




The computerized data base developed during the Vandenberg study
contains both abiotic and biotic information coded into the grid system.
For each grid cell the data base now contains an interpretation for soil
type, slope, exposure, elevation, and vegetative cover. The data base
exists on cards and magnetic tape. It is organized so that it can be easily
updated.




SECTION III
HOW TO USE THE ENVIRONMENTAL PLANNING SYSTEM

To effectively operate the EPS, as a flexible tool for environmental
analysis and planning, the user must be familiar with the components of the
system and how they operate. Section II gave an overview of the EPS. A
detailed Users Manual for operating GRID and the Search/Count program, as
adapted for VAFB, is presented in Section VI. Many examples for use of
different program options were incorporated into the Users Manual to aid in
understanding. A complete description of the computerized data base
developed for VAFB, and instructions for using it, are given in Section VII.
The combination of the Users Manual and the data base description and
instructions will provide the user with the tools to operate the system.

A series of case studies using the EPS are presented in Section IV.
Several of the case studies are fully documented in the appendix with
program 1istings. In addition, the appendix contains a complete program
listing for GRID and the Search/Count program as adapted to the Burroughs
3500 computer. To gain initial experience operating the EPS, the user
should practice by duplicating the computer output of one or a number
of the case studies.

‘ The user now has the tools, the data base, and the instructions for a
| computerized environmental planning system. The challenge is now to imple-
E ment the EPS for operational environmental analysis and planning.

. - .
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SECTION IV

CASE STUDIES - APPLICATION OF THE ENVIRONMENTAL PLANNING SYSTEM
TO VANDENBERG AIR FORCE BASE

The following are a series of case studies to illustrate different
uses of the EPS.

1. DISTRIBUTION OF ELEVATION CLASSES FOR VAFB

Elevation was coded in 200-foot intervals for each grid cell. The
highest elevation in the grid cell determined the code assigned to that cell.
Using this system, 10 different codes were used to describe the elevation
from sea level to the highest point of VAFB. A1l areas 1800 feet and above
were combined into one elevation class. The highest elevation on the base
is 2170 feet.

The GRID program was used to display the distribution of the elevation
classes on VAFB. Table 1 is a summary of the elevation classes based on
GRID display output. The same information could easily be obtained by
Planimetering the appropriate contours on a topographic map. This case is
too simple to display the full power of the EPS, but it is desirable to
include for just that reason.

The elevation data, along with other data variables, can be used to
study general hydrologic features on the base. A GRID map coula be printed
to study lowland drainage areas by printing out all the areas with an
elevation of less than 600 feet. The areas shown might also indicate areas
dominated by coastal fog if 600 feet represents the mean low ceiling (see
Volume I, Figure 3.2.3). Similarly, areas below 1200 feet may be consistently
below the inversion layer and thus subject to potential effects of the
exhaust cloud from a rocket launch (see Volume I, Figure 3.2.4).

2. AREAS SENSITIVE TO EROSION ON VANDENBERG AFB

This study uses the GRID program and data base variables to define
areas of high environmental sensitivity to erosion. The soil and vegetation
data base variables were used in the study. They are described in detail in
Section VIII.

The erosion potential of the soil was analyzed using the soil series/
phase or land type with its slope characteristic. Using this procedure,
62 soil codes in the data base were defined to have a high erosion potential.
These included the following groups: severely eroded soils, soils with
steep slopes (greater than 15 percent), and unsuitable land types (based on
engineering restraints). The term "Tand type” is used to describe areas
where the soil materials are too rocky, shallow, severely eroded, sandy, or
wet to be classified as distinct soil types. The category "unsuitable land
types" includes land types on VAFB judged to be unsuitable for construction
purposes based on engineering restraints. Examples of unsuitable land
types are: coastal beaches, sedimentary rock land, gullied land, etc.

A GRID map (Figure 1) was produced to display the erosion potential
of the soil in 5 levels based on the above criteria. They are:
5




TABLE 1. SUMMARY OF ELEVATION CLASSES FOR VANDENBERG AIR FORCE BASE, BASED

ON GRID DISPLAY QUTPUT.

Elevation Classes *Estimated Percent of

(Feet) No. of Cells Acres Total Cells
0- 200 844 19378 18.2
200- 400 1339 30743 28.8
400- 600 963 22110 2047
600- 800 528 12122 11.4
800-1000 406 9322 8.7
1000-1200 248 5694 5.8
1200-1400 131 3008 2.8
1400-1600 88 2020 1.9
1600-1800 50 1148 1Y)
1800 and over 49 1125 ikt
TOTALS 4646 106670 100.0

*Estimated acres

. of cells x 22.96 acres per cell.
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Level 1 = Background (.) e.g., all soils not classed in levels 2 to 5.
Level 2 = Severely eroded soil (+)

Level 3 = Soil with steep slopes (X)

Level 4 = Severely eroded soil with steep slopes (o)

Level 5 = Unsuitable land types (®)

The Flexin subroutine to produce the GRID map in Figure 1 is listed in
Appendix C. The DATA statements in Subroutine Flexin list the individual
soil codes in each of the 5 levels. Table 2 is a summary of the 5 levels
based on the GRID map output.

The GRID program has the advantage of producing computer maps displaying
different combinations of variables almost without Timit at minimal cost.
This is demonstrated by another GRID map (Figure 2). This GRID output used
the soil erosion potential data (described above) combined with unstable
vegetation. Unstable vegetation was defined as annual grassland in this
study.

A GRID map was produced to display areas of potentially high soil
erosion and unstable vegetation in 10 Tevels. They are:

Level 1 = Background (.) e.g., all soils and vegetation types not
included in levels 2 to 10.

Level 2 = Severely eroded soil (,)

Level 3 = Soil with steep slopes (®)

Level 4 = Severely eroded soil with steep slopes (+)

Level 5 = Unsuitable land types (X)

Level 6 = Annual grassland (0)

Level 7 = Annual grassland and severely eroded soil (e)

Level 8 = Annual grassland and soil with steep slopes (e)

Leze; 9 = Annual grassland and severely eroded soil with steep slopes
B

Level 10 = Annual grassland and unsuitable land types (®)

The Flexin subroutine to produce the GRID map in Figure 2 is listed in
Appendix D. Table 3 is a summary of the 10 levels based on GRID output.

Other combinations of eroded soil, steep slopes, and unstable vegetation
can be mapped using GRID and the data base variables. For example, the
exposure variable contains subvariable codes for multiple exposures in a
cell due to drainage areas or ridge lines. These subvariable codes would
indicate sloping land with potentially eroded soil. A GRID map could be
produced to display the variables for soil, vegetation, and exposure in up
to 10 different levels depending upon the design of Subroutine Flexin.

3. USE OF GRID TO DISPLAY AREAS OF BIOTIC SENSITIVITY

The GRID program and data base developed for VAFB can be used to locate
and print out areas likely to contain piant or animal species of substantial
importance that must be considered in an Environmental Impact Statement.
As a result of the ecological assessment of VAFB three vegetation areas on
the base were identified to be of prime ecological significance and were
cited as a potential environmental or%Plem deserving special consideration




TABLE 2. SUMMARY OF GRID LEVELS DISPLAYING AREAS WITH SOILS

OF HIGH EROSION POTENTIAL.

Estimated Percent of

Level No. of Cells Acres Total Cells
1 2648 60798 57.0
2 25 574 0.5
3 1152 26450 24.8
4 89 2043 1.9
5 732 16807 15.8
TOTALS 4646 106672 100.0

TABLE 3. SUMMARY OF GRID LEVELS DISPLAYING AREAS OF HIGH

EROSION POTENTIAL BASED ON SOILS AND VEGETATION.

Estimated Percent of

Level No. of Cells Acres Total Cells
1 1674 38435 - 36.0
2 8 184 0552
3 687 15774 14.8
4 16 367 0.3
5 589 13523 12
6 974 22363 21.0
7 s 390 0.4
8 465 10676 10.0
9 73 1676 1.6
10 143 3283 3
OTALS 4646 106671 100.1
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for the STS program (Reference 1). The areas are: Tanbark Oak forest,
Bishop Pine forest, and stabilized sand dunes.

Each of the areas above is a vegetation type and is coded as a
subvariable in the computerized data base. A GRID map, Figure 3, was
produced to display areas of prime ecological significance in 7 levels.
They are:

Level 1 = Bishop Pine forest (X)

Level 2 = Tanbark Oak forest (0)

Level 3 = Stabilized sand dunes (8)

Level 4 = Background (.) e.g., all vegetation types not included in

levels 1 to 3 or levels 5 to 7

Level 5 = Bishop Pine forest-partial occurrence (+)
Level 6 = Tanbark Oak forest-partial occurrence (8)
Level 7 = Stabilized sand dunes-partial occurrence (8)

The Flexin subroutine to produce the GRID map in Figure 3 is listed in
Appendix E. The vegetation subvariables were coded at the 2.55-acre subcell
level. Subroutine Flexin was written to direct the computer to read each
of the 9 subcells for a grid cell. A routine then calculated the vegetation
type of the grid cell using the vegetation type occurring in a majority of
the subcells. If the vegetation type was one of the key types, it was
mapped as levei 1, 2, or 3 for the grid cell. If a key vegetation type was
present, but did not occur in the majority of the subcells, it was mapped
as level 5, 6, or 7. All other vegetation types were mapped as background.
Table 4 is a summary of the 7 levels based on the GRID output.

The GRID map displaying areas of prime ecological significance can
also be interpreted to display the distribution of plant species which are
characteristic of the vegetation type. For example, 6 rare plant
species are restricted to the stabilized sand dunes (Reference 1).
Therefore, the 6 rare plant species have a high probability of occurring
within grid cells mapped as stabilized sand dunes.

Similarly, the probable distribution of some animals can be mapped
based on their habitat preference. The California Legless Lizard (Anniella
pulchra) is a species regulated by the California Fish and Game Commission.
It occurs on VAFB and is considered relatively sensitive due to its habitat
specificity (Reference 1).

A. pulchra is a burrowing reptile and is relatively restricted to soils
it can penetrate. Based on the field studies done at VAFB during the
ecological assessment and Miller's research (Reference 5), suitable habitat
for A. pulchra was described using subvariables in the computerized data
base. Suitable habitat for A. pulchra included: a suitable soil type
(sandy or loamy soils), a preferred vegetation type, or a combination of
both.

A GRID map (Figure 4) was produced to display areas of suitable habitat
in 10 levels. They are: i

11
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TABLE 4. SUMMARY OF GRID LEVELS DISPLAYING AREAS OF PRIME
ECOLOGICAL SIGNIFICANCE OF VAFB.

Estimated Percent of
Level No. of Cells Acres Total Cells
1 20 459 0.4
2 2 46 0.0
3 411 9437 8.8
4 4032 92575 86.8
5 45 1033 1.0
6 9 2G7 0.2
7 127 2916 2.7
ITOTALS 4646 106673 99.9

TABLE 5. SUMMARY OF GRID LEVELS DISPLAYING AREAS OF SUITABLE
HABITAT FOR THE CALIFORNIA LEGLESS LIZARD (ANNIELLA PULCHRA)

ON VAFB.
Estimated Percent of
Level No. of Cells Acres Total Cells
] 14 321 0.3
2 15 344 0]56]
3 5 115 0.l
4 39 895 0.8
5 1360 31226 29.3
6 68 1561 155
7 374 8587 8.0
8 4 92 0.1
9 146 3352 31
10 2621 60178 56.4
TOTALS 4646 106671 99.9
13
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Level 1 = Coastal strand (,)

Level 2 = Stabilized sand dunes (W)

Level 3 = Coastal bluff (+)

Level 4 = QOak woodland (X)

Level 5 = Suitable soil associations (0)

Level 6 = Coastal strand/suitable soil overlap (8)

Level 7 = Stabilized sand dunes/suitable soil overlap (8)
Level 8 = Coastal bluff/suitable soil overlap (B)

Level 9 = Oak woodland/suitable soil overlap (®)

Level 10 = Background (.) e.g., areas of unsuitable habitat.

The Flexin subroutine to produce the GRID map in Figure 4 is listed in
Appendix F. The data statement in Subroutine Flexin contains 22 soil codes
which were designated as suitable soil associations. Table 5 is a summary
of the 10 levels used to display suitable habitat for A. pulchra based on
the GRID computer output. The levels of suitable habitat were not ranked
in this study, but with expert consultation this could be done.

4. EFFECTS ON VEGETATION TYPES DUE TO ALTERNATE PLACEMENTS OF A RUNWAY-

LAUNCH COMPLEX USING THE SEARCH/COUNT PROGRAM

The Search/Count program developed for the EPS is useful for making
detailed studies within the general study area of VAFB. Given the alpha-
numeric coordinates of selected grid cells, the Search/Count program will:
direct the computer to lTocate the grid cells in the data base; frequency
count the subvariables of the selected grid cells (and convert them to
acres if requested); print out the data base file for each selected grid
cell; and print out the frequency counts of the subvariables for the group
of selected grid cells. Instructions for using the Search/Count program
are given in Section VI. A Tisting of the Search/Count program is given in
Appendix G.

In this case study, the Search/Count program was used to compute
areas of various vegetation types that would be affected by alternate place-
ments of a runway-launch complex to be used for the proposed Space Transport
Systew (STS). The dimensions of the runway-launch complex are given in the
DOD STS Facility Development Specification (Reference 6). The grid cell
layout requires that analysis of anything other than exact North-South or
East-West Tayout include adjacent areas.

Figure 5 is a diagram showing the relative positions of the grid cells
affected if the runway-launch complex was located on the present runway
facility at VAFB with a new runway extension and additional construction of
facilities. The darkened grid cells represent the area affected by the
runway extension only (34 grid cells). The light area in the diagram
represents the existing runway with existing and proposed facilities (43
grid cells).

Table 6 is a summary of the vegetation types affected, at the 2.55- |
acre.subcell resolution, for the proposed runway extension only (dark area
of Figure 5) based on the Search/Count program output. Table 7 is a

éjmilarssummary of the vegetation types affected in the light area of
igure 5.
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Shaded grid cells = Area affected by a new runway
extension

Unshaded grid cells = Area affected by existing
runway with facilities and
proposed facilities

FIGURE 5. RELATIVE POSITIONS OF AFFECTED GRID CELLS BY A RUNWAY-LAUNCH
COMPLEX LOCATED ON THE PRESENT RUNWAY FACILITY AT VANDENBERG AFB.
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TABLE 6. SUMMARY OF THE VEGETATION TYPES AFFECTED BY THE
PROPOSED RUNWAY EXTENSION (34 GRID CELLS) BASED ON THE
SEARCH/COUNT PROGRAM.

No. of Estimated
Vegetation Type Subcells Acres
Grassland-annual 48 122
Chaparral 130 332
Ruderal vegetation 72 184
Coastal sage scrub-
i norinal phase 20
Planted trees 5 13
‘Chaparra]-sparse phase 34 87
éCoasta] sage scrub-
. stabilized dune phase 3
Man-made facilities 8 20 |
f ]
|TOTALS 306 781 ;
i

TABLE 7. SUMMARY OF THE VEGETATION TYPES AFFECTED BY THE
EXISTING AND PROPOSED RUNWAY FACILITIES (43 GRID CELLS) BASED

ON THE SEARCH/COUNT PROGRAM.

i No. of Estimated
Vegetation Type Subcells Acres
;Chaparra] 54 138
Ruderal vegetation 256 653
Coastal sage scrub-

normal phase 2 5
Man-made facilities 64 163
Grassland-annual 1 28
TOTALS 387 987

17
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Two alternate configurations of the runway-launch complex are tested to
demonstrate the flexibility of using the Search/Count program. Configura-
tion I shows the effect on the various vegetation types if the runway-launch
complex was constructed as a mirror image of the previous cell configuration
at the same general Tlocation of the present runway. Figure 6 shows the
relative position of the 77 grid cells for Configuration I. Table 8 is a
summary of the vegetation types affected by Configuration I.

Configuration 11 demonstrates the effect on the various vegetation
types if the proposed runway-launch complex was shifted approximately 6000
feet north of the present runway location. The configuration of the affected
grid cells is the same as in Figure 5. Table 9 is a summary of the vegeta-
tion types affected by Configuration II.

In addition to information on the vegetation types affected, as
described in the above examples, the Search/Count program prints out sub-
variables and frequencies for the soil types, exposure categories, and
elevation classes. An infinite variety of configurations for the runway-
launch complex (or other developments) can be tested using the Search/Count
program depending upon the needs of the user.

Sl e S Bt tia bl e i i




FIGURE 6. RELATIVE POSITIONS OF AFFECTED GRID CELLS FOR CONFIGURATION I OF
THE RUNWAY-LAUNCH COMPLEX.

oy
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TABLE 8. SUMMARY OF THE VEGETATION TYPES AFFECTED BY

CONFIGURATION I OF THE RUNWAY-LAUNCH COMPLEX BASED ON THE

SEARCH/COUNT PROGRAM.

L e

No. of Estimated
Vegetation Type Subcells Acres |
Grassland-annual 120 306 !
Coastal sage scrub- !
- normal phase 108 275
Chaparral 285 727
Riparian woodland-
§ sparse phase 1 3
Riparian woodland 1 3
ERudera] vegetation 151 385
Man-made facilities 27 69
1
{TOTALS 693 1768

TABLE 9. SUMMARY OF THE VEGETATION TYPES AFFECTED BY

CONFIGURATION II OF THE RUNWAY-LAUNCH COMPLEX BASED ON THE

SEARCH/COUNT PROGRAM.

i No. of Estimated
Vegetation Type Subcells Acres
koasta] sage scrub-
. stabilized dune phase 2 69
Grassland-annual 276 704
ICoastal sage scrub-
' normal phase 1413 288
%Ruderal vegetation 14 36
Chaparral 250 637
Planted trees 4 10
Riparian woodland 2 5
Riparian woodland-

sparse phase 1 3
Man-made facilities 6 o
TOTALS 693 1767 {

.|
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SECTION V

COMPARISON OF MANUA! AND AUTOMATED METHODS FOR
DETERMINING AREAS OF VEGETATION

The purpose of this study is to test several methods for manually
determining areas of vegetation and statistically compare them to automated
methods using the digitized data base. Three different scales of analysis
were used to compare selected areas of vegetation -- two manual methods and
one autoniated method.

1. MANUAL METHODS
Two manual methods were used for determining areas of vegetation in the
following study:

a. cutting and weighing method
b. planimeter method

The overlay vegetation maps made for the C series of maps in the Base Master
Plan (Reference 4) were used in the study.

2. CUTTING AND WEIGHING METHOD

The cutting and weighing method involves cutting out (from a copy of
the vegetation map) each distinct area of vegetation and weighing the combined
pieces of each vegetation type. The weight of each vegetation type is then
compared with the known weight and area of the vegetation map to calculate
the area of each vegetation type. A sensitive balance (+ 0.0001 gram) must
be used to accurately weigh the pieces of the map.

The following procedure was used with Vegetation Map Sheet No. 61 using
the cutting and weighing method:

a. Determine the total area of the map sheet.

b. Weigh the whole map sheet.

c. Cut out the individual areas of vegetation with a sharp razor
blade or knife.

d. Weigh the combined pieces of each vegetation type.

e. Calculate the areas of each vegetation type by equating the area
and weight of the whole map with the individual weights of each
vegetation type.

Table 10 is a summary of the cutting and weighing method analysis for
Vegetation Map Sheet No. 61. The areas calculated by the cutting and
weighing method compare rather closely to those planimetered for the same
map sheet (see Table 11).

The cutting and weighing method has several disadvantages when compared
to the planimeter method:

a. It takes Tonger (depending on the number of areas to be cut and
their irregularity).

b. There are more calculations and measurements required to estimate
the unknown areas.

21
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TABLE 10. AREAS OF VEGETATION BY THE CUTTING AND WEIGHING METHOD

; FOR VEGETATION MAP SHEET NO. 61. !
- ‘Vegetation Weight Estimated Area Estimated Area]
1 Code No.* (Grams) (Square Inches) (Acres) |
3 b 0.0052 0.12 2 ’ i
E ' 9 0.0046 0.10 2
e b 0.0180 0.41 7
118 0.0338 0.77 14 |
PR 0.0746 1.71 Sintts
\ .00 1.7802 40.73 736 |
! |19 0.0017 0.04 1 |
5 0.0153 0.35 6 ?
B 1.0607 24.27 439
4 6 3.1711 72.56 1312
, f UND** 0.0169 0.39 7
ﬁorALs 6.1821 141.45 2557

| |weight of whole map = 6.1825 grams % ;?
A Area of whole map = 141.47 square inches i
%Tota] time for analysis = 3.5 hours E
;*See Section VII

i**Undetermined vegetation types

¢
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TABLE 11. PLANIMETER SUMMARY FOR VEGETATION MAP SHEET NO. 61.

Vegetation Area Estimated Area
Code No.* (Square Inches) (Acres)
UND** 0.44 8
12 0.40 7
16 73.05 1321
18 0.65 12
5 033 6
6 2.05 37
19 0.02 0
9 0.13 2
7 24.18 437

|00 41.21 745
25 0.2 2

o

!TOTALS 142.70 2577

iTota\ time for analysis = 3.2

?*See Section VII

hours

**Jndetermined vegetation types




c. A copy of the map must be sacrificed to the procedure.
d. It is extremely tedious work.

Because of the reasons given above, the cutting and weighing method is
unsuitable for determining areas of vegetation in large scale studies.

3. PLANIMETER METHOD

The planimeter method was the second manual method used for determining
areas of vegetation in this study. The planimeter used was calibrated to
give area measurements in square inches. Of the two manual methods tested,
the planimeter method was easier and quicker. Four selected map sheets were
planimetered for use in later analyses. Tables 11, 12, 13, and 14 summarize
the planimeter data for the four map sheets.

An advantage of using the planimeter method over automated methods is
that the display is in a form familiar to those accustomed to reading maps.
Disadvantages of using the planimeter method over automated methods are:

a. Cost and time of preparing and planimetering overlay combinations
1imit the number of closely related alternatives that can be

evaluated and displayed.

b. Too many overlays put on top of one another quickly get confusing
unless irrelevant elements are screened out, which is difficult
with conventional cartography.

4. AUTOMATED METHOD

The GRID computer graphics program was the automated method used for
determining and displaying areas of vegetation in this study. The Search/
Count program and the Small Cell Count program were used with the data base
to independently determine areas for computation. Listings of the Search/
Count program and the Small Cell Count program are given in Appendixes G and

Advantages of the automated method over manual methods are:

a. Combinations of overlays for displaying alternatives can be
produced almost without limit.
b. The cost is minimal once the data base and the computer graphics

program are established.
Disadvantages of the automated method include:

a. The display may look crude and unattractive to the unaccustomed

user.
b. The resolution is not as fine as with the manual method.

5. INVESTIGATION OF THREE DIFFERENT SCALES OF ANALYSIS
This study compares areas of vegetation on four selected map sheets
using:

a. Planimeter
b. Small Cell Count program (2.55-acre grid cells)
c. GRID (aggregated to 23 acres)

24
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! TABLE 12. PLANIMETER SUMMARY FOR VEGETATION MAP SHEET NO. 28.

Vegetation Area Estimated Area
iCode No. * (Square Inches) (Acres)
| 18 2.96 54
 UND* 2.25 4
B 17.79 322
; 9 0.34 6
! 1 16 63K57 1149
R G 49.31 891
| 19 1.10 20
: A 3.13 57
: ' 3 0.32 6
) 23 0.83 15
| 22 0.01 0
. TOTALS 141.61 2561
Total time for analysis = 6.0 hours
§ *See Section VII
**Undetermined vegetation types

Pu
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TABLE 13. PLANIMETER SUMMARY FOR VEGETATION MAP SHEET NO. 41.

E 'Vegetation Area Estimated Area,
.Code No.* {Square Inches) (Acres)
2 0.26 5
13 9.14 165
; 6 11.94 216
E 16 57.22 1034
14 05132 6
\ L7 3.80 69
! 5 14.91 270
25 0.11 2
22 4.14 75
g 52 2.06 37
? 4 15.90 287
18 4.79 87
‘ 23 1.93 35 ?
9 0.05 1 ;
£’ UND** 1.35 24 *
20 13.42 243 |
| 19 0.34 6 '
§i 42 0.41 7
TOTALS 142.09 2569
f ;) Total time for analysis = 4.5 hours .
i *See Section VII i
: **Undetermined vegetation types ,

B s

-
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TABLE 14. PLANIMETER SUMMARY FOR VEGETATION MAP SHEET NO. 62.

Vegetation Area Estimated Area
'Code No.* (Square Inches) (Acres)
| 7 43.40 785
16 91.40 1652
| 6 4.74 86
\ ; 9 1.02 18
1 ! 5 0.78 14
L sp 0.95 17
.00 0.10 2
' g 0.05 1
i UND** 0.09 2
22 0.13 2
) TOTALS 142.66 2579
é Total time for analysis = 4.0 hours
*See Section VII
**Undetermined vegetation types

e
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The map sheets used in the study are described in Section V #3. The
Small Cell Count program was simulated for the map sheets by tallying the
vegetation types in the 2.55-acre grid cells from a printout of the data
base. GRID (aggregated to 23-acre cells) was simulated using the same
procedure. The vegetation type of the center subcell determined the
vegetation type for the 23-acre grid cell.

The grid cell counts were converted to acres for comparison of areas of
vegetation for the three scales of analysis. Table 15 is the pooled data of
the four vegetation map sheets. The vegetation types were ranked from
largest to smallest in numbers of acres, using the estimated acres planimetered
for each vegetation type. The percent deviation (small cells) was computed
by the following formula:

percent deviation (small cells) =

acres (small cells) - acres (planimeterec)
| acres (planimetered)

x 100 percent

Acres computed for the planimetered data were assumed to be more accurate than
acres computed by the grid method.

The percent deviation (large cells) was computed by a similar formula:
percent deviation (large cells) =

acres (large cells) - acres (planimetered)
b acres (planimetered)

x 100 percent

Comparing the percent deviations for both the small and large cells
gives a common trend of less deviations between the three scales of analysis
for estimating large areas. As the area decreases, the percent deviations
increase for both the small cell and large cell grid data. For this parti-
cular study, there was less than 7 percent deviation between the three
different scales of analysis for areas greater than 1200 acres.

The weighted mean deviation was used to compare the percent deviation
- (small cells) to the percent deviation (large cells) when their values were
weighted by using the planimeter estimated acres for each vegetation type.
The weighted mean deviation was calculated by the following formula:

(planimetered) x |percent deviation|)
racres (planimetered)

weighted mean deviation = z(acres

Using the data in Table 15, the following values were calculated:

3.3
7.1

weighted mean deviation (small cells)
weighted mean deviation (large cells)

Lo

The above values indicate that overall, there is more variability when
estimating acres of vegetation using the aggregated 23-acre GRID cell, as
compared to the small cell count method.
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TABLE 15. POOLED DATA OF FOUR VEGETATION MAP SHEETS USING THREE
DIFFERENT SCALES OF ANALYSIS.
Percent Percent
Vegetation Planimeter Small Cells Deviation Large Cells Deviation
! Type Estimated Estimated Small Estimated Large
;&Code No.)*  Acres Acres Cells Acres Cells
" 16 5157 5182 0.5 5250 2.4
7 1222 1242 1.6 1240 1.5
5 181 1247 5.6 1263 6.9 |
00 747 719 -3.7 620 -17.0
660 701 6.2 735 11.4
344 367 6.7 344 0.0 |
20 243 237 -2.5 230 -5.3
13 165 173 4.8 230 39.4
18 152 130 -14.5 161 5.9
22 77 64 -16.9 23 -70.1
17 69 61 -11.6 23 -66.7
52 54 36 -33.3 46 -14.8
23 50 59 18.0 46 -8.0
9 28 0 -100.0 0 -100.0
19 27 23 -14.8 0 -100.0 |
12 12 13 8.3 23 91.7 |
42 7 3 -57.1 0 -100.0 |
3 6 0 -100.0 0 -100.0
14 6 8 33.3 0 -100.0
25 4 10 150.0 23 475.0
8 0 -- 0 --
UND** 75 -- == == i
TOTALS 10286 10283 10287
*See Section VII
**Undetermined vegetation types (from vegetation map sheets)
Weighted mean deviation (small cells) = 3.3
Weighted mean deviation (large cells) = 7.1
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The nonparametric Spearman rank correlation method (Reference 7) was
used to compare the pooled data in Table 15. The computing formula for
the Spearman rank correlation coefficient is:

1 - 6od
P, =
s i g
The value of r_ may range from -1 to +1. The interpretation of r_ is that

as its value aﬁproaches +1, the two groups have increasingly simitar rank
correlation.

Two Spearman rank correlation tests were performed on the data in Table
15. In the first test, acres (planimetered) were compared to acres (small
cells) for the different vegetation types. The calculated value of g is:

B 0.958

In the second test, acres (planimetered) were compared to acres (large
cells) for the different vegetation types. The calculated value is:

Ee ™ 0.920

Both tests showed highly significant rank correlations. The critical
value of the Spearman rank correlation coefficient for the above two tests
152

rs.05(2)20 = 0.447 P < 0.001

The interpretation which can be made from the Spearman rank correlation
tests above is that both methods of estimating areas of vegetation (small
cell and large cell), when conpared to planimetered areas, show highly
significant correlation when their areas are ranked. The percent deviation
of the planimetered areas from the small cell and large cell areas must be
considered to view the Spearman rank correlation test in perspective.

6. COMPARISON OF THE SMALL CELL COUNT PROGRAM AND GRID

This study compares areas of vegetation for the entire base as estimated
by the small cell (subcell) count program and GRID (aggregated to 23-acre
cells). Two different aggregation methods were used. In the first method,
the computer was directed to determine the predominant vegetation type of a
grid cell from the vegetation types of the nine subcells. In the second
method, the computer was directed to determine the vegetation type for a grid
cell by using the vegetation type of the center subcell. Table 16 summarizes
the data. The grid cell counts were converted to acres for comparison.

_ The vegetation types in Table 16 were ranked from largest to smallest
(in numbers of acres) using estimated acres by small cells. The differences
between the totals for both GRID methods was due to rounding error.

Percent deviation was computed by the formula:
30




TABLE 16. AREAS OF VEGETATION FOR VANDENBERG AFB.

. GRID Percent GRID Percent !
Vegetation Small Cells (Majority) Deviation (Center) Deviation
i Type Estimated Estimated GRID Estimated GRID
(Code No.)* Acres Acres (Majority)  Acres (Center)
L 16 38610 39422 2.1 38389 0.6
6 19337 19746 2.1 191C3 =2
5 14359 14671 2.2 14350 -0.1
8 9091 9092 0.0 8931 -1.8
3 4149 4294 85 4248 2.4
23 3815 3697 -3.1 3903 2.3
7 3302 3421 3.6 3398 2.9
18 2512 2388 -4.9 2663 6.0
\ | 00 2259 1010 -55.3 2319 2
i : 20 1907 1975 3.6 1929 12
12 1658 1676 151 1883 13.6
4 1617 1561 -3.5 1676 3.6
42 436 390 -10.6 528 2
24 431 436 2 321 -25.5
! 72 357 253 -29.1 298 -16.5
; 14 352 321 -8.8 321 -8.8
99 321 321 0.0 321 0.0
T 283 184 -35.0 321 13.4
13 280 321 14.6 321 14.6
! 19 273 298 9.2 184 -32.6
‘ 25 255 253 -0.8 230 -9.8
“ 1 227 207 -8.8 321 41.4
A ! 22 194 184 -5.2 161 -17.0
! 17 166 161 -3.0 115 -30.7
i 11 158 115 -27.2 207 3.0
9 127 161 26.8 92 -27.6
' 2 61 46 -24.6 69 13.1
, 26 43 46 160 46 7.0
* ? 62 33 0 -100.0 23 -30.3
? 2 10 8 0 -100.0 0 -100.0
% TOTALS 106621 106650 106671

*See Section VII

Weighted mean deviation GRID (center)

Weighted mean deviation GRID (majority) = 3.7

= 2.1

e
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acres (GRID) - acres(small cells)

acres(small cells) x 100 percent

percent deviation =

Acres computed by the small cell count method were assumed to be more accurate
than acres computed by the aggregated GRID method. Comparing the three
methods, there is less than 4 percent deviation for areas decreasing to 3500
acres. In general, the percent deviations increase as the areas of the
vegetation types decrease.

The weighted mean deviation was used to compare the percent deviation
GRID (majority) to the percent deviation GRID (center) when their values were
weighted by using the small cells estimated acres for each vegetation type
in Table 16. See Section V #5 for the computing formula for the weighted
mean deviation.

Using the data in Table 16, the following values were calculated:

weighted mean deviation GRID (majority)
weighted mean deviation GRID (center)

nn

Siodi
2.1

The values above indicate that there is more overall variability for estimating
acres of vegetation using estimated acres GRID (majority) compared to
estimated acres GRID (center).

The nonparametric Spearman rank correlation method was used to compare
areas of vegetation for the entire base as estimated by small cells and the
aggregated GRID method. Two Spearman rank correlation tests were performed
on the data in Table 16. In the first test, acres (small cells) were
compared to acres (GRID, aggregated by the majority of subcells) for the
different vegetation types. The calculated value of Fa ISt

P = 0.983

In the second test, acres (small cells) were compared to acres (GRID,
aggregated by the center subcell vegetation type). The calculated value is:

rg ® 0.980

The calculated values of r_ in both tests showed highly significant
rank correlations. The criticai value of e for the above two tests is:

rs.05(2)30 - 0.362 P < 0.001

The interpretation from the Spearman rank correlation tests is that both
GRID methods of estimating areas of vegetation for the entire base when
compared to areas computed by the small cell method show highly significant
correlation when their areas are ranked. The calculated Spearman rank
correlation coefficients are almost identical for the two comparisons.

The percent deviations for the two aggregation methods show close
similarity, especially for the larger areas. As the areas decrease,
departures from the areas estimated by small cells increase. The aggregated
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GRID method by the majority of subcells seems to be the most severely affected.
This is probably due to the patchiness of the scarce vegetation types.

The best aggregation method to display vegetation for GRID studies,
based on the data in Table 16, is the center subcell method. This method
can be modified to more accurately display areas of scarce vegetation (less
than 200 acres) by having GRID display areas of partial occurrence of the
scarce vegetation types. More research is needed on this aspect of
aggregation.
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SECTION VI
USERS MANUAL

1. INTRODUCTION

The following Users Manual is written specifically for the use of the
GRID computer graphics program and the Search/Count program with the
environmental data base developed for VAFB. The GRID Manual (Reference 8)
was used as a key reference in writing sections of this Users Manual
pertaining to GRID.

The GRID program was developed at the Harvard Laboratory for Computer
Graphics and Spatial Analysis. It provides an efficient means for the
graphic display of large quantities of information collected on the basis
of a rectangular coordinate grid. It has the capacity of manipulating up
to 10,000 different grid cells.

The Search/Count program is essentially a frequency counting program.
It can be used in conjunction with GRID or independently to locate and print
out data base variables for selected grid cells.

GRID and the Search/Count program are written in FORTRAN IV. They are
operational on the IBM 360 computer at San Diego State University and the
Burroughs 3500 computer at VAFB. The computer programs in the EPS are
designed for computer users rather than computer programmers. They require
the user to have a basic knowledge of FORTRAN IV.

Complete listings for the GRID program and the Search/Count program are
given in Appendixes A and G. Examples in the Users Manual and programs
Tistings in the appendixes are specifically adapted for the Burroughs 3500
computer. The user is advised to consult with a programmer to adapt the
computer programs to other computer systems.

2. BASIC PRINCIPLES OF GRID

The GRID program associates a data value with a cell on a grid. The
program processes the data in the order in which it prints the map.
Therefore, the data must be in correct order. The program begins processing
the data starting with the grid cell in the northwest corner of the map and
continues horizontally row by row and from left to right in each row. The
numbers below represent the order in which the first 40 grid cells are
processed and printed for GRID maps of VAFB:

2
4
8

8 19 20 21 2£ 23 24 26 26 27

56

910 11 12 13 14 15

71

9 30 31 32 33 34 35 36 37 38 39 40

-
3
7
16 1
28 2
To obtain a map, the user must provide the following packages or sets of

instructions: Subroutine Flexin, Irregular Outline Package, Map Package,
and Data Input Package.
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3. SUBROUTINE FLEXIN

Flexin is the FORTRAN subroutine in GRID which is modified by the
user to produce a map. Flexin is called by the main program once for each
data cell that is mapped. The user specifies two sets of instructions in
Flexin:

a. Where the data value is located on the data card or tape.
b. What analysis, if any, is to be performed on the data variable
or variables to derive the value that is mapped.

The subroutine statement for Flexin is:
SUBROUTINE FLEXIN( IFORM, T, FIRST )

The variables IFORM and FIRST are carried into the subroutine as control
variables. The data value to be mapped is carried back to the main program
as T (once for every value to be mapped). T is mapped according to the

i instructions specified in the Map Package. The following examples (1, 2 and

) 3) demonstrate the use of IFORM and T. The variable FIRST can be used as a
logical variable in Subroutine Flexin. It is true on the first entry to
Flexin and false on all other entries from the main program. This use of
FIRST is automatically set in the GRID program outside of Subroutine Flexin.

Example 1 shows how to use Flexin to map the elevation data coded for
VAFB. This is a relatively simple use of Flexin.

Example 1:
A Simple Use of Subroutine Flexin

SUBROUTINE FLEXIN ( IFORM, T, FIRST )
READ(11,1) EL

1 FORMAT( 16X, F1.0)

T = EL

RETURN

END

This subroutine instructs the computer to read the variable EL from the

data tape. The FORMAT statement specifies where the variable is on the

. data tape. The fourth statement assigns the variable T the elevation value
assigned to variable EL. The elevation value to be mapped for the grid
cell is returned to the main program as the value of T in the subroutine
statement. Flexin is called once for each grid cell that is mapped. A new
value for T is read and returned to the main program for the value to be
mapped for each grid cell. T is mapped according to instructions given in
the Map Package. For example, the Map Package could be set up to map the
elevation data into 10 levels -- for the 10 possible elevation codes.

Example 2 shows how to use Flexin in a more detailed analysis to produce
a map which will display areas of suitable habitat for the California Legless
Lizard. Both the soil and vegetation data were used in making the map.
- Figure 4 shows the GRID map for this example.
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Example 2:
A Complex Use of Subroutine Flexin
Explanatory Notes

SUBROUTINE FLEXIN(IFORM, T, FIRST)
REAL SOIL(22) a.
DATA SOIL/4.,5.,6.,25.,28.,59.,60.,63.,64.,76.,113.,
1118.,133. ;134. ,138. ;168. ,170.,206. ,207. ,208. ,217 . ;11 ./
NTYPE= 22
READ(11,11) S,V Co
11 FORMAT(3X,F3.0,30X,F2.0)

T=10. d.
DO 300 J= 1,NTYPE
IF(S.EQ.SOIL(J)) GO TO 450

300 CONTINUE

e

(S3]

450 IF(V.NE.12.)
(V.NE.8.) T

% IF(V.NE.11.)
’ IF(V.NE.3.) T

(V.NE.31.)
IF(V.EQ.12.)
(v
(v
(

(Sa)

.EQ.8.) T
.EQ.11.)
_ IF(V.EQ.3.) T
é IF(V.EQ.31.)
500 CONTINUE
RETURN
END

(e0]

9. e.

AN =40 -1 -1 -
O~y nornoan
o O

Explanatory Notes for Example 2:
a. This statement creates storage space for 22 soil codes.
b. Twenty-two soil types were identified as suitable for the Legless Lizard.

. These soil codes are entered into the storage spaces created in a.
c. A soil code and vegetation code are read for a grid cell from the data
tape.

d. The remainder of the subroutine compares criteria for a suitable habitat
for the Legiess Lizard with each vegetation and soil code in the data
base. Ten different levels were selected for printing the map. Each grid
cell is classified into one of the levels based on its vegetation and
soil codes. The level is returned to the main program as the value of :
T. The levels for suitable habitat are:

1 Level 1 = Coastal strand vegetation ?
et Level 2 = Coastal sage scrub-stabilized dune phase vegetation
2 il Level 3 = Coastal bluff vegetation
Level 4 = Oak woodland vegetation
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a.

Level 5 = Suitable soil associations

Level 6 = Coastal strand/suitable soil overlap

Level 7 = Coastal sage scrub-stabilized dune phase/suitable soil overlap
Level 8 = Coastal bluff/suitable soil overlap

Level 9 = Oak woodland/suitable soil overlap

Level 10 = Areas which are not suitable habitat for the Legless Lizard

Once the value of T is determined for a grid cell in Subroutine Flexin,
it is mapped according to instructions provided in the Map Package.

Example 3 shows a relatively simple use of the control variable IFORM,

if more than one map is desired with one computer submission. In this example,
the computer is directed to produce two maps.

Example 3:
Use of IFORM With Subroutine Flexin
Explanatory Notes
GO TO (1, 2 ), IFORM a.
1 CONTINUE b
READ(11,15) EL (o2
15 FORMAT( 16X,F1.0)
T=2

¥ BLUEG. 0. T=1.

LECERIEQe =i

EECELIEQ. 2. 1=

RETURN

CONTINUE d.
READ(11,15) EL

nun nn
— — — o—
v e e e

—— — —

Explanatory Notes for Example 3:

The variable IFORM is carried into the subroutine as a control variable.
The value to be mapped is carried back to the main programas T (Flexin
is called once for every value to be mapped).

Since 2 maps are to be made, Flexin is split into 2 segments. The
variable IFORM is given its value in Elective 2, field 1 of the Map
Package for each map. Two map packages are required to produce 2 maps.
After reading the GO TO statement, the program jumps to the statement

N CONTINUE, where N is the value of IFORM. If IFORM equals 2, as
specified in the Map Package, the program will execute statement 2
CONTINUE and the statements following it.

In Example 3 there are only 2 routines in Subroutine Flexin. By extending
the GO TO statement, as many routines as needed may be used. Each
routine is sandwiched between a CONTINUE statement (which indicates the
beginning of each routine) and a RETURN statement (which sends the value
T back to the main program).
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c. This routine instructs the computer to produce a map displaying elevation
in 2 levels. Level 1 displays all grid cells coded from zero to 600
feet. Level 2 displays all grid cells coded at elevations greater than
600 feet.
d. This routine instructs the computer to produce a map displaying elevation
g | in 2 levels. Level 1 displays all grid cells at 1200 feet or greater.
o Level 2 displays all grid cells less than 1200 feet.

4. IRREGULAR OUTLINE PACKAGE

This data set specifies the shape of the outline for the grid map. The ]
irregular outline data determine the number of cells from the left and right .
sides of the map, in each row, that are left blank. The following data cards
are used to make the Irregular Qutline Package:

a. On the first card, IRREGULAR OQUTLINE, is punched in columns 1-17.
b. On the last card, 99999, is punched in columns 1-5. 3
‘ c. Between the first and last card, a series of cards with the i
i following format are punched:
(1) In columns 1-5, the number of successive rows for which the
format is repeated.
(2) In columns 6-10, the number of blank cells at the beginning
of the row.
L (3) In columns 11-15, the number of blank cells at the end of
: the row.

The numbers above must be punched as integer numbers. They must be
right justified and contain no decimal points. The program processes the
) cards in order. The first card refers to the top row (or rows, as specified
in columns 1-5). The second card refers to the second row (or rows) etc.

The irregular outline is the first package to prepare in doing a GRID
study. The irreqular outline for VAFB was prepared from the Base Master i
Plan maps (Reference 4) and U.S. Geological Survey maps. The C-1.2 series :
of the Base Master Plan maps are blocked into 1000-foot grid cells. This
made it relatively easy to determine the irregular outline to enclose the
base boundaries.

. Once the irregular outline was determined, it was coded on to coding
forms and the data cards were keypunched. The irregular outline data deck
contains 102 data cards to specify the 146 rows of grid cells used for the
VAFB GRID map. Example 4 shows how the data deck is arranged for the VAFB
irregular outline. See Appendix B for the complete Tisting of the VAFB .
irregular outline. *

Example 4:
Arrangement of the Data Deck for the VAFB Irregular Outline




Column 11111111

12345678901234567
IRREGULAR OQUTLINE
1 7 59
1 7
- - 102 data cards
2 A5G
99999

Once the irregular outline was determined and keypunched, it was used
for all successive GRID maps. The irregular outline is not usually changed
in a study area once it is set. If the irregular outline is changed, the
data coded for the grid cells must be readjusted to fit in the new
irregular outline.

5. MAP PACKAGE

This package instructs the computer on how to make the GRID map. A set
of map electives are used to specify the instructions for making the map.

a. Preparation of the Package

Tne map package is prepared according to the following procedure:

(1) On the first card of the package, punch MAP in columns 1-3.

(2) On the last card of the package, punch 99999 in columns 1-5.

(3) On the second, third, and fourth cards, punch the title you
wish to have appear below the map. One or more of these cards
may be left blank, but all 3 cards must be included.

(4) On the cards to be inserted between the fourth and last card,
the desired electives are punched. Whenever a map elective
is not called for, the standard result described under each
elective will automatically occur. Electives 1 and 7 must be
included because there is no standard condition created by the
program for them.

b. Standard Format for the Electives
A standard format is used for the electives with the exception of
electives 7, 10, and 13. The format is:
(1) The elective number is punched as an integer in columns 4 and
5 (right justified).
(2) Six fields of 10 columns each are used for specifying the
electives:

Field Columns
11-20
21-30
31-40
41-50
51-60
61-70
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The numbers punched in any of the six fields are real numbers and should
contain a decimal point. The numbers may be punched anywhere within the
columns assigned to that field. The decimal point may be omitted if the
number is right justified.

c. Elective 1:

Grid (1 card)

The elective specifies the parameters for the rectangular grid that
is to be mapped. In field 1 specify the number of rows of grid cells down
the map. In field 2 specify the number of columns of grid cells across the
map.

Fields 3 and 4 specify the size of each printed grid cell. Field 3
specifies the number of characters down and field 4 specifies the number of
characters across. If fields 3 and 4 are left blank, the printer cell size
will be 4 x 5 or % inch square.

For the VAFB irregular outline, a grid cell of 1 character (1 x 1)
produces a map of approximately 8% by 19% inches when 8 characters per inch
are printed by the line printer. This map is slightly distorted vertically
since the line printer will print 10 characters per inch horizontally. The
1 x 1 map is suitable for most studies.

A larger map with slightly less distortion can be produced when the
grid cell size is 2 x 3 (2 characters vertically by 3 characters horizontally).
The line printer is set at 6 characters per inch vertically for this map.

The map is produced in 2 parts by the GRID program. The halves must be taped
together to form a complete map. The map measures approximately 22 by 49%
inches when measured from the bordering row and column numbers. The 2 x 3
grid cell map takes approximately twice as much computer time to produce as
the 1 x 1 grid cell map. Example 5 shows how to punch Elective 1 for a 2 x

3 grid cell size for the VAFB irregular outline.

Example 5:
Elective 1

Column 5 11-20 21-30 31-40 41-50
1 146.0 68.0 &0 3.0

d. Elective 2:

Data (1 card)

This elective controls the input options for the data. Data Option
A (see section on the data package) was used for the VAFB data base. To
activate Data Option A, specify a number greater than zero in field 1. The
number specified in field 1 is transferred to Subroutine Flexin as the value
of IFORM. The use of IFORM is discussed in the section on Subroutine Flexin.
Example 6 shows how Elective 2 was used for the Vandenberg study.

Example 6:
Elective 2

Column 5 20
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e. Elective 3:

Number of Levels (1 card)

This elective is used to specify the number of levels or class
intervals used for the GRID map (from 2 to 10). The number desired is
punched as a decimal number in field 1. Standard is 10 levels. Example
7 shows how to punch Elective 3 for an 8 level map.

Example 7:
Elective 3

Column 5 11-20
3 8.0

f. Elective 4:
Value Range Minimum (1 card)
This elective is used to specify a number as the minimum value of
the total value range of the data. The number is punched as a decimal
number in field 1. Standard is to use the minimum value of the data.

g. Elective 5:
Value Range Maximum (1 card)
This elective is used to specify a number as the maximum value of
the total value range of the data. The number is punched as a decimal number
in field 1. Standard is to use the maximum value of the data.

h. Elective 6:
Value Range Intervals (1 to 2 cards)
This elective controls the value range for each level or interval.
The total value range of the data, as modified by the minimum and maximum
of the data, (Electives 4 and 5), will be divided up into the number of
levels specified in Elective 3. Standard is to have each level or interval
assigned an equal range.

To specify the desired range for each level, use values proportionate
to the size of the desired ranges. These should be punched as decimal
numbers. See Example 8. If there are more than 6 levels, continue on a
secend card, punching the number for the seventh level in field 1, for the
eighth level in field 2, etc.

Example 8:
Unequal Value Range Levels

The data are to be divided in 4 levels: the lowest 10 percent, the
next 25 percent, the next 35 percent, and the remainder. One card for
Elective 6 would be punched as follows:

Column 9 11-20 21-30 31-40 41-50
6 10. 25 355 30.

i. Elective 7:
Symbolism (5 cards)
This elective specifies the symbolism that will be printed on the
map. No standard symbolism is stored in the program. Therefore, this

41




elective must be included in the map package. All 5 cards must be included
each time the program is run.

On card 1, punch the elective number 7 in column 5.

On card 2, punch as follows (any print characters may be used for symbolism):
Columns 1-10 are used to specify the general symbolism for each level
{coTumn T for the symbol to designate the first level, etc. -- for as
many levels as are to be used).
Columns 11-20 are used to specify the special symbolism for the flag
points (column 11 for the symbol to designate flag points in the
first level, etc.). The flag point is the central character of a
grid cell.
Column 21 is used to specify the symbolism for a value less than the
minimum specified in Elective 4.
Column 22 is used to specify the flag point symbolism for a low value.
Column 23 is used to specify the symbolism for a value greater than the
\ maximum specified in Elective 5.
) Column 24 is used to specify the flag point symbolism for a high value.
Column 25 is used to specify background symbolism. Background symbolism
appears outside the outline of the study area. This column is
normally left blank to indicate that no symbolism is to appear
outside of the study area.

On cards 3, 4 and 5, punch in the columns given above any overprint desired.
Any printer characters may be used. Example 9 shows a gray scale symbolism
for 10 levels.

) Example 9:
Gray Scale Symbolism for 10 Tevels
- This example shows:

(1) A gray scale for 10 levels of symbolism (columns 1-10).
(2) Flag point symbolism for the 10 levels (columns 11-20).

(3) Blank Tow value symbolism and flag point (columns 21-22).
| (4) Blank high value symbolism and flag point (columns 23-24).
(5) Blank background symbolism (column 25).
Column 111111111122222222
. 123456789012345678901234567
card 1 7
card 2 . ,+X000000123456789
card 3 .-X0000A
card 4 -=XX
card 5 Vv
A 2 x 3grid cell for Tevel 7 would be printed on the GRID map as
follows:
i 6860

To make a gray scale for less than 10 levels, the level symbols can be
eliminated in the following order:

42




T Y ——

r—

for: 9 levels eliminate: 2
8 levels 2
7 levels 2
6 levels %
5 levels 2

WO W W WO
Q0 0 0o

v v v v

b 33
3 ’396
The flag point symbolism should be adjusted accordingly.

j. Elective 8:

Flag Point (1 card)

The flag point is the central character of a grid cell. The flag
point symbolism specified in Elective 7 is printed at the flag point. If
flag point symbolism is not desired, specify 1.0 in field 1. Standard is
special symbolism at the flag point. When a mabo is made with a 1 x 1
character grid, the flag point symbolism is automatically suppressed.

k. Elective 9:

Histogram (1 card)

This elective controls the printing at the bottom of the map.
Specify 1.0 in field 1 to generate a histogram bar chart at the bottom of
the map. This bar chart shows the frequency of grid cells in each level.
Specify 1.0 in field 2 to suppress numeric information which is included
with the levels. Standard is no bar chart and inclusion of numeric
information.

1. Elective 10:
Text (3 to 32 cards)
This elective is used to print up to 30 lines of text below the
map. Standard is to have no text. However, some explanatory text is
usually desirable for interpreting the map.

To use this elective:

(1) On card 1, punch the identifying elective number 10 in columns 4-5.

(2) On not more than 30 other cards, to be inserted between the first
and last, punch in columns 1-72 any supplementary information to
be used as the text for the map.

(3) On the last card, punch ENDTEXT in columns 1-7.

m. Elective 13:
Grid Numbering (1 card)
This elective generates row and column numbers on all four sides of
the grid map to assist the user in locating individual cells on the map.

The top left hand cell of the grid is called the Reference Grid Cell
(RGC). It provides the coordinates from which all the rows and columns are
rumbered. If the coordinates of the RGC are not specified, the program
assumes them to be:

Column = 1
Row = N (N is the number of rows specified in Elective 1)

In field 1 specify 1.0 for grid numbering. In field 2 specify the column
number of the RGC. The standard for Elective 13 is no numbering. Example
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10 shows the use of Elective 13 for the VAFB irregular outline.

Example 10:

Elective 13 for the VAFB irregular outline

Column 4-5 18-20 28-30 36-40
13 1.0 1.0 147.0

When Elective 13 is specified using the numbers given in Example 10,
the row numbers will correspond to the row numbers given in the C-1.2
series of maps in the Base Master Plan. The column designators have been
changed to correspond to the alpha designators given in the C-1.2 series of
maps in the Base Master Plan. Subroutine FLATON on the GRID program was
modified to print the alpha designators when Elective 13 is specified.
Therefore, when Elective 13 is used, the alphanumeric coordinates of a grid
cell correspond to the grid system and registration described in Section VII.

Example 11:
An Example of a Map Package

Example 2 showed how to use Flexin to produce a map which displays areas
of suitable habitat for the California Legelss Lizard (Anniella pulchra).
This example shows how the map package is set up to produce the map. The
following cards are used to set up the map package:

Card 1:

Column 1-3
MAP

Cavd 2:

CoTumn 2-63

ANNIELLA PULCHRA MICROHABITAT / DISTRIBUTION ON VANDENBERG AFB
Card 3: Blank
Card 4: Blank
Card 5: Elective 1

Column 5 16-20 27-30 38-40 48-50
] 146.0 68.0 160 1.0

Card 6: Elective 2

Column 5 20
2 2

Card 7: Elective 4

Column 5 11-13

4 0.5



Card 8: Elective 5
Column 5 11-14
5 10.5
Card 9: Elective 6
Column 5 11-13 21-23 31-33 41-43 51-53 61-63
6 1.0 1.0 110 1.0 A 1.0
Card 10: Continuation of Elective 6
Column 11-13 21-23 31-33 41-43
120 10, 150 120
Card 11: Elective 7
Column 5
7
Card 12: Continuation of Elective 7
Column 1-20
, »+X00000.123456789.
Card 13: Continuation of Elective 7 !
i
CoTlumn 2-9 5
.-X0000A '
Card 14: Continuation of Elective 7
Column 6-9
_:XX
Card 15: Continuation of Elective 7
Column 9
V
Card 16: Elective 9
Column 5 18-20
9 1.0
Card 17: Elective 10
Column 4-5

10




Card 18:

Continuation of Elective 10

-

Column 7-24
THE MAP LEGEND IS:
Card 19: Continuation of Elective 10
Column 7-23
LEVEL 1= COASTAL STRAND ( )
Card 20: Continuation of Elective 10
CoTumn 7-60 AW
LEVEL 2= COASTAL SAGE SCRUB-STABILIZED DUNE PHASE ( )
Card 21: Continuation of Elective 10
Column 7-33
LEVEL 3= COASTAL BLUFF ( )
Card 22: Continuation of Elective 10
Column 7-31
LEVEL 4= OAK WOODLAND ( )
Card 23: Continuation of Elective 10
Column 7-46
LEVEL 5= SUITABLE SOIL ASSOCIATIONS ([ )
Card 24: Continuation of Elective 10
CoTlumn 7-58

LEVEL 6= COASTAL STRAND / SUITABLE SOIL OVERLAP ( )

Card 25

Column

Continuation of Elective 10

7-71

LEVEL 7= COASTAL SAGE SCRUB-STABILIZED DUNE PHASE / SUITABLE SOIL

Card 26: Continuation of Elective 10
Column 16-27

OVERLAP ( )
Card 27: Continuation of Elective 10
Column 7-57

LEVEL 8= COASTAL BLUFF / SUITABLE SOIL OVERLAP ()
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Card 28: Continuation of Elective 10

; Column 7-56
) LEVEL 9= OAK WOODLAND / SUITABLE SOIL OVERLAP ( )

Card 29: Continuation of Elective 10

Column 7-22
BACKGROUND= .

Card 30: ENDTEXT

CoTumn 1-7
ENDTEXT

Card 31: Elective 13

Column 4-5 18-20 28-30 36-40
13 50 [FE0) 147.0

Card 32: Last Card of Map Package

Column 1-5
99999

6. DATA INPUT PACKAGE

The GRID program has two input options for the data. These input
options optimize the use of the program under two different types of opera-
tions.

a. Data Option A.
Option A uses GRID as an independent program in which Subroutine
Flexin is used to:
(1) Read the data.
(2) Perform calculations on the data so as to generate the value
to be mapped.

In Option A, the data are processed one cell at a time. This allows
flexibility in the organization of the data. The Vandenberg data base is
designed to operate using Option A.

Each time a map is made with GRID the basic data file must be read.
The Vandenberg data file is available on either cards or magnetic tape.
Since the data file is rather large (4646 cards), it is more efficient to
submit the data file on magnetic tape. This permits the user to rewind the
file between maps.

Data Option A is activated by specifying a number greater than zero in
field 1 of Elective 2 (see Map Package). This number is transferred to
Subroutine Flexin as the value of IFORM. IFORM is discussed in Section VI3.
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b. Data Option B
This option was not used with the Vandenberg data base. In Option B,
the data used to create the map are transferred to the GRID program as a
series of binary arrays. One array specifies each row of the map. The program
will expect one real value in the array for each cell in a row.

Option B is different from Option A in that it uses GRID as a final job
step in a series of job steps to produce the map.

Option B is used automatically if Elective 2 is not specified. It is
also used if zero is specified in field 1 of Elective 2.

7. COMPUTER SUBMISSIONS

After the packages have been prepared they must be placed in the correct
order, together with the control cards needed for submission to the computer.
The following procedure is used to operate the GRID program with the VAFB data
base on the Burroughs 3500 computer.

a. To compile the GRID program and load to the program library use the
following control cards:

(1) Column 1-37
1
2COMPILE SNFT@@® XFORTN LIB DATA CARDS
3

(2) Column 1-5
1]
LS
8

GRID program (including Subroutine Flexin)

(3) Column 1-4
)|
2END
3

b. To execute the GRID program and produce the map use the following control
cards:

(1) Column 1-21
1
2EX SNFTQQ DATA FILES
3

Data on which the program operates

(2) Column 1-4
|
2END
3




c. Data on which the program operates:
The data on which the program operates (see above) consist of the
418 [rregular Outline Package, the Map Package, and the Data Input. These packages
- must be in the correct order in the input card deck.

(1) The order for submitting the deck when the Data Input is read from cards
15

Control Card

Irregular Outline Package
Map Package(s)

Data Input ‘
Control Card |

The end of the Data Input is signaled by a card with END punched in
columns 1-3. This card immediately follows the last data card.

The Irreguiar Outline Package must precede the Map Package to which it
refers. Once the irregular outline has been specified it will be used for
every Map Package in the computer submission.

Each time the program reads a Map Package it will attempt to make a
map. There is no limit to the number of Map Packages in any one submission.

[f the Data Input is read from cards, it must immediately follow the
Map Package to which it refers. H

(2) The order for submitting the deck when the Data Input is read from
magnetic tape is:

Control Card

Irregular Outline Package
Map Package(s)

Control Card

The end of the Data Input is signaled by a card with END punched in
columns 1-3 immediately following the last card in the Map Package. The READ
statement in Subroutine Flexin must be changed to indicate that the data is
being read from tape instead of cards.

8. SEARCH/COUNT PROGRAM

This program can be used in conjunction with GRID or independently as a
feature of the EPS developed for VAFB. The Search/Count program will locate
and print out data base variables for selected grid cells. By entering the
alphanumeric coordinates of selected grid cells, the program will print out |
the data base variables for each grid cell, count the frequency of each subvari-
able, and convert the frequency to estimated acres. The Search/Count program |
is useful for studies such as computing the areas of various vegetation types
that would be affected by alternate placements of a runway-launch complex.

The Search/Count program, like GRID, is written in FORTRAN IV and requires
the user to have a basic knowledge of computer programming. A listing of the
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Search/Count program, as used in a case study, is given in Appendix G. The
user should refer to this listing as a guide in setting up the program.

Certain statements within the Search/Count program must be modified to fit
the user's needs. These modifications are given in the following sections.

a. Title
A title identifying the particular use of the Search/Count program should
be included at the beginning of the program using comment cards.

b. REAL*8 Statement

This statement must be modified to reflect the exact number of 23-acre
grid cells to be counted in the program. To count 43 grid cells, the statement
would be:

REAL*8 C(43), CX

c. Size of Counting Arrays

The size of arrays used in the counting program need to be adjusted for
the number of cells counted. For counting up to 100 grid cells, the array
sizes used for the program in Appendix G can be used.

d. Data Statement
This statement is used to enter the alphanumeric coordinates of the
selected grid cells. The general form is:

DATA C/'xxxxx','xxxxx"',"'xxxxx'/
Columns 7-72 are used for the Data Statement. Since only 7 grid cells can be

entered on the first card, continuation cards are required. The general form
for the alphanumeric coordinate of a grid cell is: 'xxxxx'.




SECTION VII
QUANTITATIVE ECOLOGICAL DATA BASE

1. GRID SYSTEM AND REGISTRATION

The grid system and registration used for the study of VAFB is based on
the California Coordinate System. The basic units of this system are feet.
The California Coordinate System was chosen for the Vandenberg study because
of its flexibility. Most maps used in relation to the project were registered
in California coordinate units. This greatly facilitated the transfer of
information into the data base.

A basic grid cell size of 1000 by 1000 feet was adopted to register all
information collected for the computerized data base. This represents a
subdivision into 24 equal parts of the standard 4000 by 6000-foot sections of
the California Coordinate System. The problem in determining grid cell size
is that it should not be too small to be unfeasible for storage and economy
and it should be small enough for the required analysis purposes. The 1000-
foot grid cell has been used effectively in previous land use studies (Refer-
ence 3). It was determined to be suitable for this study only after thorough
evaluation and discussion of the scope of the project.

The 1000-foot grid cell encompasses an area of approximately 23 acres.
There are 4646 of the 1000-foot grid cells enclosing the approximate boundaries
of VAFB. If a smaller grid cell size is required for registering data, the
1000-foot cell can be subdivided into nine 2.55-acre grid cells measuring
333.33 feet on each side (see Figure 7). For example, sensitive areas that
need more detailed analysis could be redefined from the larger 23-acre units
into the smaller 2.55-acre units.

boo--d--=333.33 ft

1
,I 7

Figure 7. Grid Cell Scales
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An alphanumeric registration system was adopted to locate a particular
grid cell in the Vandenberg area. Each 1000-foot vertical line is coded with
a two-letter designator. The 1000-foot horizontal lines are coded with number
designators. See C-1.2 series of maps in the Base Master Plan (Reference 4).
A series of letters and numbers will then specify a particular grid cell in
the Vandenberg area. The cell is identified by a point in the southwest
corner of the grid cell. For example, RAO55 represents the cell where the

vertical line RA intersects the horizontal line 055. Figure 8 illustrates this.
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Figure 8. Grid Cell Coordinates

If the coordinate of the grid cell specified in Figure 7 is RA055, the
coordinate of the fourth subcell is specified as RA055.4.

2. SOIL DATA BASE

The U.S. Department of Agriculture soil surveys of Northern Santa Barbara
area and Santa Barbara area (References 9, 10) were used to classify the soils
occurring within VAFB. The soils were classified and coded according to:

a. soil series and phase or
b. Tand type
c. slope of the land

Soils with similar profiles make up a soil series. A soil series is
divided into phases based on the texture of the surface soil and slope. A land
type is soil material that cannot be classified into a soil series because it
is too rocky, shallow, or severely eroded. A land type is given a descriptive
name in contrast to a soil series which is named for the town or geographic
feature near the place where the soil of that series was first observed and
mapped.

A transparent grid overlay was used with the soil survey maps to code
the soils. Each grid cell on the overlay represented the standard 23-acre
grid cell. The predominant soil series or land type occurring on each 23-acre
grid cell was used for the overall interpretation of that cell. Forty-three
different soil series and 13 land types were classified on VAFB using this
coding method.

The combination of the soil series/phase or land type with the slope
characteristic can be used to determine the erosion potential on the soil.
Similarly, it can be used to predict the potential occurrence of a plant or
animal according to its substrate preference. One hundred eighty-three
different soil/slope categories were coded on VAFB using the above system.
Table 17 lists the soil/slope categories in the data base.

The soil/slope type for each grid cell was coded on computer data cards
in integer form using the code numbers listed in Table 17. Twenty-five fields
of three columns each were defined in columns 1-75 of each data card.

Columns 76-80 were assigned an identification number for ordering purposes.
Therefore, the soil/slope types for 25 grid cells were coded on each computer
data card.
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TABLE 17. SOIL/SLOPE CODES AND CATEGORIES FOR VANDENBERG AFB

! Code o
Number  Symbol Name
i 0 -- Ocean
; 2 AgC Agueda silty clay loam, 0 to 2% slopes
! ArD Arnold sand, 5 to 15% slopes
. ArF Arnold sand, 15 to 45% slopes
G ArF3 Arnold sand, 9 to 45% slopes, severely eroded
; 16 Bd Bayshore loam, drained
{18 Bg Bayshore silty clay loam
523 BnB2 Betteravia loamy sand, dark variant, 0 to 5. slopes, eroded
t 24 BnD2 Betteravia loamy sand, dark variant, 5 to 15% slopes, eroded
1 125 BoA Botella loam, 0 to 2% slopes
21 BoC Botella loam, 2 to 9% slopes
28 BoD2 Botella loam, 2 to 15% slopes, eroded
29 BsA Botella loam, slightly wet, 0 to 2% slopes
30 BtA Botella clay loam, 0 to 2% slopes
31 BtA2 Botella clay loam, 0 to 2% slopes, eroded
32 BtC Botella clay loam, 2 to 9% slopes
a3 BtD2 Botella clay loam, 2 to 15% slopes, eroded
| 34 BwA Botella clay loam, wet, 0 to 2% slopes
i 35 Ca Camarillo sandy loam
i3/ €¢ Camarilla very fine sandy loam
| 38 Cd Camarillo silty clay loam
i 43 ChD Chamise shaly loam, 9 to 15% slopes
| 44 ChF Chamise shaly loam, 15 to 45% slopes
L 46 ChG2 Chamise shaly loam, 30 to 75% slopes, eroded
| 48 CmF Climara-Toomes complex, 15 to 45% slopes
49 CnB Coastal beaches
52 CrF Contra-Costa-Lodo Toams, 30 to 45% slopes
55 CtA Corralitos sand, 0 to 2% slopes
56 CtD Corralitos sand, 2 to 15% slopes
57 CtD2 Corralitos sand, 9 to 15% slopes, eroded
58 CuA Corralitos loamy sand, O to 2% slopes
59 CuC Corralitos loamy sand, 2 to 9% slopes
60 CuD Corralitos loamy sand, 9 to 15% slopes
62 CwE Crow Hi1l loam, 15 to 30% slopes
63 CwF Crow Hi11 Toam, 30 to 45% slopes
64 CwG Crow Hi11 Tloam, 45 to 75% slopes
65 CwG3 Crow Hi11 loam, 15 to 75% slopes, severely eroded
66 DaD Diablo silty clay, 9 to 15% slopes
67 DaE Diablo silty clay, 15 to 30% slopes
68 DaF Diablo silty clay, 30 to 45% slopes
71 Duk Dune 1and
74 EdA2 Elder sandy loam, 0 to 2% slopes, eroded
€5 EdC2 Elder sandy loam, 2 to 9% slopes, eroded
76 EdD2 Elder sandy loam, 9 to 15% siopes, eroded
78 EmC Elder loam, 2 to 9% slopes
79 EnA2 Elder shaly loam, 0 to 2% slopes, eroded
80 EnC2 Elder shaly loam, 2 to 9% slopes, eroded
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TABLE 17. SOIL/SLOPE CODES AND CATEGORIES FOR VANDENBERG AFB (Continued)
| Code E
Number __ Symbol Name 1
81 EnD2 Elder shaly loam, 9 to 15% slopes, eroded ’
89 GmG Gaviota sandy loam, 30 to 75% slopes ‘
91 GsE Gazos clay loam, 15 to 30% slopes ‘
92 GsF Gazos clay loam, 30 to 45% slopes
93 GsG Gazos clay loam, 45 to 75% slopes
94 GuE Gullied land !
99 LaF Landslides g
+ 101 WecE Linne clay loam, 15 to 30% slopes |
. 102 LeF Linne clay loam, 30 to 45% slopes f
103 LcG Linne clay loam, 45 to 75% slopes ‘
106 LmG Lopez shaly clay loam, 15 to 75% slopes i
107 LoE Los Osos clay loam, 15 to 30% slopes |
108 LoG Los Osos clay loam, 30 to 757 slopes
109 LsE Los Osos-San Benito clay loams, 15 to 30% slopes E
110 LsF Los 0sos-San Benito clay loams, 30 to 45%Z slopes |
112 MaA Marina sand, 0 to 2% slopes |
113 MaC Marina sand, 2 to 9% slopes |
114 MaE Marina sand, 9 to 30% slopes ’
115 MaE3 Marina sand, 9 to 307 slopes, severely eroded {
116 Mh Marsh &
118 MnA Metz loamy sand, O to 2% slopes |
119 MnC Metz loamy sand, 2 to 9% slopes ;
123 Mr Mocho sandy loam, overflow i
126 Mu Mocho fine sandy loam ;
127 Mv Mocho Tloam ’
129 Mx Mocho silty clay loam
130 MyG Montara rocky clay loan, 30 to 75% slopes !
131 NrB Narlon sand, 0 to 5% slopes
132 NsA Narlon loamy sand, 0 to 2% slopes
133 NsC Narlon loamy sand, 2 to 9% slopes i
134 NsD Narlon loamy sand, 9 to 157 slopes
136 NvC Narlon sand, hardpan variant, 2 to 9% slopes
137 OcA Oceano sand, 0 to 27 slopes
138 0cD Oceano sand, 2 to 15% slopes :
159 Rs Riverwash ‘
160 RuG Rough broken land 1
161 SaA Salinas loam, 0 to 27/ slopes
162 SaC Salinas loam, 2 to 97 slopes
166 SeD Salinas and Sorrento loams, 9 to 15% slopes
167 SfD San Andreas-Tierra complex, 5 to 15% slopes
168 SfE San Andreas-Tierra complex, 15 to 30% slopes v
169 SfF3 San Andreas-Tierra complex, 9 to 45% slopes, severely eroded|
170 SfG San Andreas-Tierra complex, 30 to 757 slopes l
172 SqG San Benito-Diablo complex, 45 to 757 slopes ;
173 Sh Sandy alluvial land
174 Sk Sandy alluvial land, wet ;
175 SmD Santa Lucia shaly clay loam, 9 to 157 slopes
176 SmE Santa Lucia shaly clay loam, 15 to 30% slopes

|
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TABLE 17. SOIL/SLOPE CODES AND CATEGORIES FOR VANDENBERG AFB (Continued)
{ Code
Number  Symbol Name
177 SmF Santa Lucia shaly clay loam, 30 to 45% slopes
179 SmG Santa Lucia shaly clay loam, 45 to 75% slopes
184 SpG Sedimentary rock Tand
185 SrE Shedd silty clay Toam, 15 to 30% slopes
186 SrF Shedd silty clay Toam, 30 to 457 slopes
187 SrG Shedd silty clay loam, 45 to 75% slopes
188 SrG3 Shedd silty clay loam, 30 to 75% slopes, severely eroded
190 SsF Shedd silty clay loam, diatomaceous variant, 30 to 45% slopes
196 SvC Sorrento loam, 2 to 9% slopes
204 Szw Swamp
205 TaA Tangair sand, 0 to 2% slopes
206 TaC Tangair sand, 2 to 9% slopes
207 TcG Terrace escarpments, sandy
208 TdF Terrace escarpments, loamy
211 TmE Tierra loamy sand, 9 to 30% slopes
24 72 TnC Tierra sandy loam, 2 to 9% slopes
213 TnD2 Tierra sandy loam, 9 to 15% slopes, eroded
214 TnE?2 Tierra sandy loam, 15 to 30% slopes, eroded
215 e Tierra loam, 2 to 9% slopes
216 TrD Tierra loam, 9 to 15% slopes
2V TrE2 Tierra loam, 15 to 30% slopes, eroded
{ 218 TrE3 Tierra loam, 5 to 30% slopes, severely eroded
1 219 hsk Tierra clay loam, 15 to 45% slopes
220 TxG Toomes-Climara complex, 30 to 757 slopes
226 Td Tangair sand, 16 to 30% slopes
| 227 Th Tangair sand, 9 to 15% slopes, severely eroded
! 228 1k Tangair sand, 9 to 15% slopes
1229 Su Santa Lucia, stony soils, undifferentiated, 31:+ slopes
{ 230 Lp Los 0sos, stony soils, undifferentiated, 31.+ slopes
i 231 Te Tangair sand, 16 to 30% slopes, moderately eroded !
1232 Ta Tangair Tcamy sand, 16 to 30% slopes :
{ 233 Tb Tangair loamy sand, 9 to 15° slopes }
1 234 e Tangair loamy sand, 9 to 15% slopes, moderately eroded ‘
| 235 At Arguello shaly loam, 9 to 15% slopes j
i 236 B1 Baywood loamy sand, gently sloping, 3 to 8 <lops ‘
234 Bn Baywood loamy sand, over Watsonville soils, gently sloping, |
, 3 to &7 slopes ‘
1 238 Sq Santa Lucia shaly loam, 16 to 30% slopes \
239 Sr Santa Lucia shaly loam, 31 to 45" slopes '
240 Lr Los Trancos stony loam, 16 to 45. slopes [
I 241 L¥ Los Osos clay, 31 to 45% slopes
242 Yd Yolo Toam, 9 to 15% slopes ‘
243 Le Los Osos clay, 16 to 30% slopes ?
244 Ja Jalama shaly sandy loam, 3 to 157 slopes }
245 Wh Watsonville loam, 3 to 8% slopes 1
246 As Arguello shaly loam, 3 to 87 slopes '
247 Bp Baywood Tloamy sand, 9 to 15% slopes
Ec Elder shaly clay loam, 3 to 8% slopes

| 248
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TABLE 17. SOIL/SLOPE CODES AND CATEGORIES FOR VANDENBERG AFB (Continued)
Code
Number  Symbol Name

249 SE Santa Lucia stony clay loam, 16 to 307 slopes

250 Bk Baywood loamy fine sand, over Watsonville soils, 3 to 8%

slopes

251 Ss Santa Lucia shaly loam, 46%+ slopes

252 Nd Nacimiento clay, 31 to 45% slopes

253 Cn Climax clay (adobe), 31 to 45% slopes

254 cm Climax clay (adobe), 16 to 307 slopes

255 Gk Gaviota stony soils, undifferentiated, 31%+ slopes

256 Ne Nacimiento clay, 31 to 457 slopes, moderately eroded

25} Rh Rough gullied land, Los 0Osos soil material

258 Yg Yolo loam, 0 to 2% slopes

259 Ye Yolo loam, 3 to 8% slopes

260 Na Nacimiento clay, 16 to 30% slopes

261 Ct Crow Hi1l Toam, 9 to 15% slopes

263 Sa San Andreas fine sandy loam, moderately eroded, 9 to 15%

slopes

264 Tp Tierra fine sandy loam, moderately eroded, 31 to 45% slopes
265 (Sh) San Andreas stony soils, undifferentiated, 46%+ slopes
267 YA Zaca stony soils, undifferentiated, 31%+ slopes

270 Zm Zaca shaly clay loam, 16 to 30% slopes

271 Zk Zaca shaly clay loam, 31 to 45% slopes

272 79 Zaca shaly clay loam, 16 to 30% sTopes

273 Za Zaca clay, 16 to 30% slopes

274 Jc Jalama stony soils, undifferentiated, 16 to 457 slopes
215 Jb Jalama shaly, sandy loam, 16 to 307 slopes

276 Zs Zaca, shaly clay loam, 31 to 45% slopes

2ir Kb Kitchen middens, over impermeable soil material

278 Ic Zaca clay, 9 to 15% slopes

279 Zd Zaca clay, 31 to 45% slopes

280 N1 Nacimiento stony soils, undifferentiated, 46%+ slopes
281 S San Andreas fine sandy loam, 16 to 30% slopes

282 Ad Agueda, gravelly clay loam, 3 to 8% slopes

283 Ae Agueda, gravelly clay loam, 9 to 15% slopes

284 MN Montezuma clay (adobe), 3 to 8% slopes

285 Nf Nacimiento clay, 46%+ slopes |
286 Ip Zaca shaly clay loam, 9 to 15% slopes

287 Ac Agueda clay loam, 9 to 15% slopes

288 Zn Zaca shaly clay loam, moderately eroded, 16 to 30% slopes
289 Z1 Zaca nonstony soils, undifferentiated, 467+ slopes

290 Wn Watsonville loam, 9 to 157 slopes

291 My Montezuma clay loam, 3 to 8% slopes

292 Tg Tangair sand, moderately eroded, 9 to 157 slopes




3. EXPOSURE DATA BASE

The exposure or aspect of the land was coded for each 23-acre grid cell.
A transparent grid overlay was used with the C series of maps in the Base
Master Plan (Reference 4) to code the exposure cell by cell. If multiple
exposures occurred within a grid cell, the predominant exposure was used to
describe the whole cell. Each cell was assigned an integer exposure code for
processing exposure into the data base for the GRID computer program.

F A series of 25 different exposure codes were used to evaluate the terrain.
Codes 1-9 were used if a cell contained only a predominant single exposure
(example: south facing). Codes 10-17 were used for multiple exposures in a

. cell caused by drainage areas. For example, a north sloping drainage provides
both east and west exposure. Codes 18-25 were used for multiple exposures in
I a cell caused by a ridge line. For example, a ridge sloping to the northeast

has northwest and southeast exposure. Table 18 lists the codes and categories
used for describing exposure.

The exposure data were coded on computer data cards in two-column fields.
\ Thirty-seven fields of two columns each were defined in columns 1-74. Columns
75-80 were assigned a card identification number. Using this coding system,
37 grid cells were contained on each data card.

4. ELEVATION DATA BASE
f The elevation of the land was coded for each grid cell. Elevation was
coded using the same basic procedure described for coding exposure. The ;
highest elevation in a grid cell determined the overall elevation assigned to i
that cell. Elevation was coded in 200-foot intervals. Using this system, '
10 different codes describe the elevation from sea level to the highest point
on VAFB. A1l areas 1800 feet and above were combined into one elevation class.
Table 19 Tists the elevation codes and categories used in making the data base.

- The elevation data were coded on computer data cards in one-column fields.
Seventy-five fields of one-column each were defined in columns 1-75. Columns
76-80 were assigned a card identification number.

‘ The exposure and elevation data can be used for a variety of purposes.
Examples include: hydrologic studies, meteorological studies, and studies
such as potential effects of exhaust clouds from rocket launches on land areas
below the inversion layer.

5. VEGETATION DATA BASE

The vegetation data base was developed from the vegetation maps prepared
for VAFB. The maps are transparent overlays to the Base Master Plan, map
series C-1 (66 sheets, 1 inch:800 feet scale). After the maps were drawn the
vegetation was coded for the computerized data base. A transparent grid
overlay was used with the vegetation maps to code the data. The vegetation
data were coded at the 2.55-acre subcell level. Each 23-acre grid cell was
divided into nine subcells using a transparent grid overlay (see Figure 7).

The dominant type of vegetation of each of the subcells was coded onto
data forms. In many cases, the determination of the dominant type was a
complicated matter because the scale of the maps was such that one 2.55-acre
cell could contain several different vegetation types. If one vegetation type
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TABLE 18.

EXPOSURE CODES AND CATEGORIES FOR VANDENBERG AFB.

. Code
Number

Exposure

OWOoOONOOTH WN —

Undefinable direction, less than 10 degrees of slope

North
Northwest
West
Southwest
South
Southeast
East
Northeast

Codes 10-17 describe multiple exposures in a cell due to drainage areas.

iCodes 18-25 describe

multiple exposures in a cell due to ridge Tines.

Code
Number Exposure Drainage i
|
i 10 East and West North ’
11 East and West South
12 Northwest and Southeast Northeast
13 Northwest and Southeast Southwest
14 North and South East
15 North and South West
16 Northeast and Southwest Northwest
17 Northeast and Southwest Southeast

Code

Number Exposure Ridge

18 East and West North
19 East and West South
P20 Northwest and Southeast Northeast
2] Northwest and Southeast Southwest

22 North and South East

23 North and South West

24 Northeast and Southwest Northwest

20 Northeast and Southwest Southeast




TABLE 19. ELEVATION CODES AND CATEGORIES
FOR VANDENBERG AFB.

Code
Number Elevation (Feet
0 0- 200 |
! 1 200 - 400 |
2 400 - 600 |
; 3 600 - 800 i
’ 4 800 - 1000 |
5 1000 - 1200
' 6 1200 - 1400
¢ 7 1400 - 1600
8 1600 - 1800
; | 9 1800 and abovi]




clearly covered the subcell, it was designated as the type for the entire
subcell. If one vegetation type was not dominant in area within the subcell,
relations of vegetation types to other types within and outside the subcell
were taken into account.

The vegetation types were given an integer code for processing into the
data base. Table 20 Tists the codes and categories.

One computer data card was used for each grid cell of the vegetation data
base. Table 21 lists the fields and columns used for each data card. The
field used for describing optional information for each subcell was used to

§ code subcells containing fire breaks. The code number 1 in the optional field
' indicates a fire break occurs in that subcell. Columns 45-68 on each grid
cell data card are blank and can be used to code additional information about
each grid cell.

TR

The GRID program processes the vegetation data for a GRID map on a 23-acre
cell size. Therefore, Subroutine Flexin must be modified to assign an overall
\ vegetation type to a grid cell on the basis of the vegetation types assigned
; to the 9 subcells. Examples 12 and 13 show two different modifications of
Flexin for assigning an overall vegetation type to a grid cell. Other modifi-
cations of Flexin are possible depending upon the user's needs and knowledge
of FORTRAN.

Example 12:
Assigning Vegetation Type by the Center Subcell

The FORTRAN statements given in this example of Subroutine Flexin direct
; the computer to assign an overall vegetation type to a grid cell based on the
‘ vegetation type of the center subcell (subcell 5). It can be demonstrated
E ' statistically that this method will give an unbiased estimate of vegetation
3 coverage for all the grid cells. The FORTRAN statements are:

Explanatory Notes:

SUBROUTINE FLEXIN(IFORM, T, FIRST)
READ(11, 11) V
F ¢ 11 FORMAT (36X,F2.0) a.
: T=5. bk
IF(V EQ.12..)
PECVLEQRS ) T
® IRV BRI )
IF(V.EQ.3.
IF(V.EQ.31. ) T=4
g RETURN
¥ END

||—41|—4
||4>u|\>n
we —

Explanatory Notes for Example 12:

a. This FORMAT statement and the READ statement direct the computer to read
the vegetation type for subcell 5.

b. The remainder of the FORTRAN statements in the subroutine direct the computer
to produce a vegetation map of 5 levels, based on the instructions given
in the Map Package. In this case the Map Package would be set up to produce
a GRID map showing 4 types of vegetation and the remainder as background.

-
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TABLE 20. VEGETATION CODES AND CATEGORIES FOR VANDENBERG AFB.
Code '
Number Category 4
1 Bishop pine forest
72 Bishop pine forest - sparse phase ‘
2 Tanbark oak forest I
3 Foothill woodland I
31 Foothill woodland - dense phase
4 Riparian woodland
42 Riparian woodland - sparse phase
5 Chaparral
52 Chaparral - sparse phase
6 Coastal sage scrub - normal phase
62 Coastal sage scrub - sparse phase
7 Coastal sage scrub - Salvia leucophylla phase
8 Coastal sage scrub - stabilized dune phase |
g Wet soil scrub [
10 Huckleberry scrub '
i Coastal bluff
12 Coastal strand
113 Coastal salt marsh
14 Freshwater marsh
16 Grassland - annual
17 Miscellaneous native herb communities
18 Ruderal vegetation
19 Planted trees
20 Agricultural plantings
2 Non-agricultural plantings
22 Freshwater
23 Man-made facilities and cantonement
24 Disked areas
2 Naturally bare soil
26 Acer nequndo stands
99 Land not within the base boundary
00 Ocean
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TABLE 2T.

VEGETATION DATA CARD FIELDS.

'CoTumn Field

- 2-6 Alphanumeric coordinates for the grid ce]ﬂ
F]O-T] Subcell 1 vegetation code ,
12 Subcell 1 optional field |
}14—15 Subcell 2 vegetation code

16 Subcell 2 optional field

18-19 Subcell 3 vegetation code

20 Subcell 3 optional field

22-23 Subcell 4 vegetation code

24 Subcell 4 optional field

26-27 Subcell 5 vegetation code

28 Subcell 5 optional field

30-31 Subcell 6 vegetation code

32 Subcell 6 optional field

34-35 Subcell 7 vegetation code

36 Subcell 7 optional field

138-39 Subcell 8 vegetation code

40 Subcell 8 optional field

142-43 Subcell 9 vegetation code

44 Subcell 9 optional field

69-72 Date the card was prepared

77-80

|
i

Identification number for each data carq~J
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The mapping levels are:

Level 1 = Coastal strand

Level 2 = Coastal sage scrub-stabilized dune phase

Level 3 = Coastal bluff

Level 4 = Qak woodland

Level 5 = Background symbolism (all other vegetation types)
Example 13:

Assigning Vegetation Type by the Majority of Subcells

The FORTRAN statements given in this example of Subroutine Flexin direct
the computer to assign an overall vegetation type to a grid cell based on the
vegetation types of the majority of subcells. The FORTRAN statements are:

Explanatory Notes:

SUBROUTINE FLEXIN( IFORM, T, FIRST)
REAL A(9), B(9)

\ DO 100 I=1,9
1 100 B(I)=0.
READ(11,11) (A(I),I=1,9)
11 FORMAT( 18X,9(2X,F2.0),26X)

DO 300 I=IN,
300 IF(A(IN).EQ.
200 CONTINUE

(
9
DO 200 IN=1,9
9
A(T)) B(IN)=B(IN)+1

T=A(1) :
DO 400 I=1,8 !
400 IF(B(I).LT.B{I+1)) T=A(I+1) a |
i IF(T.EQ.3.) GO TO 590 b
IF(T.EQ.31.) GO TO 590
- IF(T.EQ.1.) T=5.
IF(T.EQ.5.) GO TO 600
IF(T.EQ.12.) T=1.
IF(T.EQ.1.) GO TO 600
S IF(T.EQ.2.) T=5.
IF(T.EQ.5.) GO TO 600
IF(T.EQ.8.) T=2.
IF(T.EQ.2.) GO TO 600
A . IF(T.EQ-11.) T=3. ,
3 IF(T.EQ.3.) GO TO 600 i
4 T=5, §
IF(T.EQ.5.) GO TO 600 |
590 T=4.
600 CONTINUE
RETURN !
END ;

Explanatory Notes for Example 13:

a. The value of T is the vegetation type of the majority of subcells.

b. The remainder of the FORTRAN statements direct the computer to produce a !
vegetation map of 5 Tevels, based on the instructions provided to the Map !
Package. The mapping levels are:

63




Level 1 Coastal strand

Level 2 = Coastal sage scrub-stabilized dune phase

Level 3 = Coastal bluff

Level 4 = Oak woodland

Level 5 = Background symbolism (all other vegetation types)

Examples of different uses for the vegetation data base include:

a. Mapping and calculating areas sensitive to erosion due to unstable
vegetation.

b. Predicting occurrences of rare, endangered, or depleted species of
plants and animals based on their vegetation preferences.

c. Mapping and calculating areas of different vegetation types that would
be affected by alternative placements of construction (runways, launch
pads, etc.).

6. MERGED DATA BASE

In order to do analyses with GRID using more than one variable, a merged
data base was produced. The data base variables for each grid cell were
merged, resulting in a common data set. The merged data base is similar to the
vegetation data base in that one computer data card is used to describe the
data variables for each grid cell. Therefore, the merged data base contains
4646 data cards.

Table 22 lists the fields and columns describing a grid cell for each data
card. The merged data base is available for GRID and other computer programs
on either data cards or magentic tape at VAFB.

7. UPDATE PROCEDURES

The merged data base, because of its design, can easily be updated on a
cell by cell basis. Example 14 illustrates the procedure for updating data
cards.

Example 14:
Update Procedures for Data Cards

New firebreaks were made in a number of areas on the base. It is
desireable to update the data base to include the new firebreaks. The following
procedure can be used:

a. Locate the new firebreaks on the Base Master Plan Maps (C-1.2 series).

b. Identify the coordinates of the grid cells containing the new fire breaks --
for example, OA100, PA100, and QA100.

c. Locate the data cards in the data set which display the coordinates.

d. Keypunch new data cards to replace and update the affected data cards.

e. Return the updated data cards to their proper location in the data deck.

Data values can be updated on the magnetic tape by having the computer
search the data tape for the desired cell coordinates and writing the new data
values into their proper location on the tape. Example 15 illustrates the
procedure with a FORTRAN program to update firebreaks in subcell 5 for the grid
cells 0A100, PA100, and QA100.
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TABLE 22.

MERGED DATA DECK FIELDS.

Column

Field Description

2-3
4-6
8-10

11-12

14-16

17

) 19-20

21-22

23

i 25-26
: 27

29-30

31

33-34

o 35

37-38

39

‘ 41-42

43

45-46

a7

3 49-50

| 51

53-54

55

66-69

71-75

. 77-80

S=
Soil/slope code

EX=

Exposure code

EL=

Elevation code

V=

Subcell 1 vegetation code
Subcell 1 optional field

Subcell 2 vegetation code
Subcell 2 optional field

Subcell 3 vegetation code
Subcell 3 optional field

Subcell
Subcell
Subcell 5 vegetation code

1

1

2

2

3

3

4 vegetation code

4

5
Subcell 5 optional field

6

6

7

7

8

8

9

9

optional field

Subcell
Subcell
Subcell
Subcell
Subcell
Subcell
Subcell
Subcell
Date the card was prepared

vegetation code
optional field
vegetation code
optional field
vegetation code
optional field
vegetation code
optional field

Alphanumeric coordinates for the grid cell
Identification number for the data card
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Example 15:
A FORTRAN Program to Update the Data Tape for Firebreaks

1

2COMPILE SNFT10 XFORTN LIB DATA CARDS

3
1
3LST]
8
IDENT MAIN
FILE 11=ANFTOT,UNIT=TAPE ,RECORD=80,BLOCKING=1,UNLABELED,FIXED
C  UPDATE PROGRAM
INTEGER V, ID
REAL*8 C(3), CX
V=1
NTYPE = 3
DATA C/'0A100', 'PA100', 'QA100'/
1 READ(11,2) CX, ID
2 FORMAT(70X,A5, 1X,14)
DO 3 J=1,NTYPE
IF(CX.EQ.C(J)) GO TO 4
3 CONTINUE
IF(ID.LT.4646) GO TO 1
4 WRITE(4,5) V
5 FORMAT(38X, 11)
IF(ID.LT.4646) GO TO 1
END
1
2END
3
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APPENDIX A
GRID PROGRAM LISTING AS ADAPTED

TO THE BURROUGHS 3500 COMPUTER




i " §
i
o 4 -
!
& IDENT MAIN
FILE L1=ANFY TeUNIT=TAPE,RECIRKD=3)sBLICKING=1 4L ABELED,FIX7 D
LARGE Cy Ay Ls LIM
SEGMENT MAPIN, INDATA,FLATON,HHEAD yFLEXIN
: C G R i [s) P R 0 G R A M GRUOCULD
| C GRID MAP PROGRAM VERSION 3 GRDOLC 20
| - GR00C U 30
¢ PREPARED 8Y DAVID Fe SINTON GRODO 40
| C G W Hu
LABORATURY FOR COMPUTER GRAPHICS GW0LL6D
¢ HARKVARD UNIVERSITY GR0D0C270
(o AUGUST 1969 GDL00EO0
& 6WCUBe
GRDS 160
€ MODIFICD BY TOM HARTSOUK GE)Ge DEPTe SAN DIEGG STATE UNIVe JCGRLVIL10
C GDOU120
| C THIS VEKSION OF GRID IS MODIFIED TO RUN ON IBM 360/4° (D0S). IT GRDO “130
« ACCEPT 10420C DATA CELLS #ITHOUT USING THE MULTIPLE OATA SET UPTIGN.GRDOU 140
t = GROD2( 150
‘ c MODIFIED FUR VANDENBERG AF3 STUDY UCTOBER,1974 FeSTUTZsReREILLY G0O0L160
{ ¢ GIDC LTI
| CUMMON/C/Z +(1CCI0) ’ GWO U180
| CIMMONZ A/ NCD yNCA,NGD s NGAy NSHEETsNCSyNCFoNCL sNUMCHy NCST ¢ NRST 6ROV U1 YO
£ CUMMUN/B/ NLEVEL s IFORM 4NOD . IHI ST NTX,0PT(25) GIDOLZLCo
‘ COMMUNZLIM/ VALMAX GVALMIN, RANGE (20 )y VAL(21),PRANGE(20) ¢NFREQ(25) 6000210
3 COMMUN /SYXARLS/ SYMB L (2508 aNS(21 I s TITLELOU) 4 TEXTIBID) GIDOLL20
INTEGLR 3YMBLL GRON0221
3 DIMENSION [A(2.0) £REVL 23U
LOGICAL OPT 6300240
DIMENS ION KEYS(5S) G0 250
¢ INTEGER TIMI,T(M2,TIM3,T (M4 GRDO U250
| (5 INTEGER Z G0IV270
¢ z=11 LRI 280
» DATA KFEYS/3HMAPR s 3HEND » 3H IRR s 3HDA T4 3HY 3G/ GRDOL290
IPT (24 )=eFALSE » GR0DL ) 300
g IPT (2S5 )=eFALSE. GRDD0D 30
o MAPN=C GRLV - 320
[ERR=D GROOC 33C
e CEAD CONTHROL WwOFD GRDIC 340
1,0 IF(OPT(25)) 1EPR=IERR+1 GRDOC 350
READ(541000) KEY GROC . 300
4 UPT(25)=4FALSE. GROUC 3T
OO 17 121,35 GROU 380
1FCKEY yEQaKEYS(TI)) G, T2 11 G0 396
1 CUNTINUE GRLV V40D
[ GRDOr 410
k C  ERROIR MESSAGSS GRDU 420
ARITE(Bs20.0) KEY GDCVa3C
| wWATTE(Ry9C D) G Nesn
| LFILE B G W2 I450
I W WIND B GRraCU4sGY
| ;TOP . (RLIWY ¢
| 120" WHITE(EsLGLN) GROL 1480
| WELTE(B,900 7 ) B R o 1o AR X* 1o}
L ENDELILE 8 G0US00
| WWwIND ® GWIVSL0
4 3Tup G D2ub20
11 WU TO (15293;445),1 G10CC530
7 HAPNZMAPN- [ ERK GRO2V540
WRITE (644010 ) MAPN GRDUOSS0

b

¢




T T T

09

a6

106 RFEAD(S5,10370) IK,NCB,NCE

MRITEL(Z,900C )
END FILE ¢
“cwIND Z

sSTUP

4 WRITE(6s2C1IC)
WRITE(B.90CC)
CNUFILE 38
“EwIND 8
SsTupP

5 GO TOI1CO

READ IN IRNKEGULAR QUTL INE

3 1P=0
OPT(24)=,TRUE,
REWIND 9
WRITE(6,1050)

IF (IK oNE4+999359) GO TOU 107

UPT(24)=1P.GT«0
GU TO 1C0

1.7 IF(IKeLT,1) IK=1

2% 2

3

DL 105 I=1,1IK
IP=1F+1

WRITE(6+1C03C) [IP+NCBJNCE

> WRITE(9) NCBJNCE
GO TO 106

READ IN THE MAP CONTROLS

1 MAPN=MAPN+1
CALL CTYIME(TIMI)
ND=0
WRITE(E41040)
CALL MAP [N(MAPN)
IF(OPT (25)) GO TO 10C

REAC THE DATA
ND=ND+1

IF(OPT(24) «ANDe IPeNENCD) GU TO 120
CALL INDATA(NCONCAZND+I1A)

IF(OPT (25)) GO TO 10€C

LGUF TH<OUGH FLATON FUR EACH SHEET OF THE MAP

CALL CTIME(TIM2)
[SH=C

ISH=15H+1

#RITE (843000)

w<ITE(8440.,C) MAPN, ISHyND

WRITE (B4s3040)
CALL FLATON(ISHyND)
WRITE (8,3247)

IF (I5HeLTeNSHEET) GO Tu 3v)

[F(ND+LT«NUD) GO T0O 200

CALL CTIME(TIMZ)

a [TE THE CATA SBELJIW THE MAP

WRITE (4¢3 .5C) TITLE
IFANTXeGT o) WRITE(8e3

5) (TEXTLI)el=1aNTX)

IF(OPT(12) «ANDe LPT(22)) GI Tu 210

CALL HHEAD
CALL CTIME(TIMg)
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G WUT560
GRODCCS70
GRDJIO0S8C
GrRDOCSI0
GRDICECO
GRDIVCE1C
GRUYCc 28
GRO0L630
GRDOU-640
GRDUCES50
Gr0J3660
GRDOUGT70
GRUCJI680
GRDOJBYIU
GRDOC7CO
GRDOO710
GRDOO720
GRDOC730
GROOUV 740
GRDOOJ7S0
GRDLOJ760
GRNDOC770
GRDLOO78C
GRDOO790C
GRDC.800
GRDOO8B10
GRLOUEB20
GIDO0830
GRDOULBA4O
GRDO0O8S0
GR0D00860
orRO00870
GRDOOBBO
GRO0OVB90
GRDOO90O
GROCAS10
GRD0092C
GRD00930
GRDUN940
GRDO0950
GRDO0960
GRVVO970
GRWON980
GRDOCY90
GRLOVILCCQ
GRD001J10
GRDO1020
GRDO1v30
G<DC104aC
EReO01 9
GrRDOO1060
GRDOJ1070
GRrRDO1080
GRDO1U90
GRDI21100
GRLIN110
GRDO 1120
GRDO113C
GRDO1140
GRDO1150




210

LD

~
{5

1000
200V
tcit3

4010
cd ¢
1050
1¢ 30
10a0
IC00
«2C0
3Ca0
60
3080
9000

€9CS2

IF(«NOYeQPT(IS)) 5O TU 100 GIWO1169
TI=(TIM2-TIM1)/ 300, GROO1170
T2=(TIM3~-TIM2)/30)> GRO01 130
T3=(TIMA-TIM1 )/ 300, GROO 1190
Ta=TIMa4/300. GRDO1200
WRITELGs9CS0) TheT2:T3e7T % GRNO1210C
Gu Tu 100 GRO01220
FURMAT (A3) GRDY 1230
FORMAT (2H ~esA3e 34K~ IS AN [NVALTIO [INPUT CONTROL wOR0) GRVN1240
FORMAT //72Xe £2H IRREGULAS DUTL INES DO NDT S5PLCIFY YHE CORRECYT NUMBGRDO12S0
1EN UF ROWS,) GR20126C
FORMAT (1H1, {S,11H MADS MACC/LSH RUN COMPLETE) GRUO1270
FCRMAT (//34H DAYTA IS NO LONGER & VALID C INTROLS 3R001280
FORMAT (IH1 4B(/Z ) g I Xyl THIRKEGULAZ 1T INE o/ i £ g) THm - mmmmm e mmmeme =} 5001290
FORMAT ( 31 %) GRLO1 300
FURMAT ( IH1,8( /) e1X, Y2 maAR 71706 7S Kol EHT=Se s /) GRDO1310Q
FORMAT (1H1.8(/)) . GWO1322
FORMAT (1XgaHMAP  [2,7H ,SHEET , . 2, 1UH,DATA SET Y21} GRDO 13320
FURNAT QEV ¥ B@UTCHe=eannse w3 )0 *) GrRD01 340
FURMAT(//7//7 01X, 20 Aa/IX)7 /) GRDOD 1350
FORMAT (/(a0Xx,20Aa)) GRDOO 1360
FORMAT W/ ///Z 77746774 P o0AR  "saasienisngs END JF QATA FILE #*xs320x8&GRDOL 370
ey GRDO1380
FURMAS (/7" TIME I~ SECONDS ATA INPUTY 2,863/ 7\~ PRINTING »GRBD 300
CAP Y FR«IZ1TK, '~ TOTAL FuU~ MA 273371 %,3%- TOTAL ELAPSED® F8.3) GROO1e20Q
LND G001
70




SR

[DENT

1Cn

391

MAPRPIN

SUBRUOUT INE MAPIN(MAPN)

COMMONZ A/ NCDyNCA,NGDyNGAyNSHEFE T ¢yNCS yNCF ¢yNCL yNUMCHsNCST s NRST

COMMON/EB/ NLEVEL 4 IFORMoNUD ¢ IHISToNTX,0PT(25)

COMMON/ZL IM/ VALMAX s VALMIN, RANGE (20 )y VAL(21 ) 4yPRANGE(20) ,NFREQ(25)

COMMON /SYMBLS/ SYMBOL (25,4)¢NS(10),TITLE(60),TEXT(80C)

LOGICAL OPT

INTEGER SYMBOL

DIMENSION A(6)

DATA TXTEND/4GHENDT/+PACEND/4H93999/

IF(MAPN«GT.1) GO TO 200

NTX=0

NOD=0

NGD=4

NGA=S

NLEVEL=10

NUMCH=1

IHIST =1

00 201 I=1,23

OPY(1)=eFALSE

READ (5,10C0) TITLE

WRITE(6,1010) TITLE .

WRITE(6+41020)

READ (5,1030) IOPT,(A(I),4I=1,46)

IF(IOPT«EQe9999%) GO TO 300

GU TO (1029308450647 48¢941041141251343148415 })ICPT
WRITE(649000) IUPT

GO TO 100

IF(eNCTeOPT(12) oANDe NLEVEL«GTe1l)) NLEVEL=1D

IF(OPT (1)) GU TO 301

WRITE(6.90CL 1)

UPT(25)=TRUE «

HETURN

IF(OPT (7)) RETURN

WRITE(E,90C2)

OPT(25)=TRUE »

RETURN

CPTION 1 ~EAD THE GRID CONTROLS
UFPT(1)=eTRUE
[IF(UPT(12)) WRITE(6,9003)
IF(OPT(13)) WRITE(6,5C004)
TPT(12)=eFALSE,
PT(13)=sFALSE.
NCD=A(1)
NCA=A(2)
IF(AC 3 )sEQeCed) GO TO 108
NGD=AC(2)
NGA=A(4)
IFI(NGAEQel +0URs NGDeEQel) UPT(o)=eTRUE.
WEITE(G200C ) TUPT ¢NCDygNCA
WRITE(0©0,s2010C) NGD s NGA
SET PARAMETERS AND CALCULATE THE NUMBER OF SHEETS
NCS=129/NGA
NOSHEET=(NCA/NCS) #1
TFIMIDINCAINCS)eEQel ) NSHEE T=NSHELET=1
1F (NSHEET ¢+Qe1) Gu TO 1ICO
IF MURE THAN UNF PAGE = SET NUMHBER OF CELLS PER SHEET
WCR=(NCS®NSHEF T)=1CA
NCRH=NC/2

GRDO1419
GRD0 1420
GRDO143C
GRrRDO1440
GRDO1450
GRDO1460
GRDQO 1470
GRDO 1471
GRDO1430
GRD0 1490
GRDVU1S00
GRDO1510
GRDO1520
GRDO 1530
GRDO 13540
GRDU1550
GRDO1560
GRDO1570
GRDO1580
GRDO1590
GRDO 16060
GRDO1610
GRDO 1620
GRDO163¢C
GRDO 1640
GRDO 1650
GRDO 1660
GRDO 1670
GRDO1680
GRDO1690
GRDO1700
GRDOO1710
GROU1720
GRDO1730
GRDO1740
GRDO 1750
GRDO1760
GRDO1770C
GRDO178C
GRDO1790
GRDO1800
GRDO1B1O
GRDO 1820
GRDO 1830
GRDO1840C
GRrDO18S0
GRDO 1860
GRDO1870
5WI1880
GRrRDI1890
GRDO1900
GRDO1910
GRDO1920
GROV]1930
GRDO1940
GRDO1950
GRDO196C
GRLO197C
GRDO1980O
GRDO199C




-

al

NCF=NCS=-NCRH
NCL=NCS-NCR+NCRH
GO TO 100

OPT(2)=A(1)eGTe0eD
OPT(20)=A(1)eL Te0W0
IFORM=A(1)

NOD=A( 3)

WRITE(6430L0 ) IOPT,IFORM
IF(NOD«GTel) WRITE(6,3020)
GO To 100

NGD

OPTION 3 READ THE NUMBER OF LEVELS

NLEVEL=A(1)
WRITE(641040)ICPT NLEVEL
GO TO 100

SPTICN 4 MINIMUM VALUE
VALMIN=A(1)
IPT(4)=A(2)eEQedes

IF(OPT(4)) WRITE(6+1050) T1JPT, VALMIN

GO TO 100 !
OPTION S MAXIMUM VALUE
VALMAX=A(1)
OPT(5)=A(2)+EQeNaC

IF(OPT(S5)) WRITE(O.1C6C) [UPT, VALMAX

30 TO 103

CPTION 6 VALUE SCALING
OPT(6)=A(1)eGTelel
IF(WNOTL,OPT(6)) GO TO 1060
V0 1282 I=1s0
RANGE(I)=A(1)

IF (NLEVEL +GTe6) READ(S,1030) IBy(RANGE (I)4I=7,NLEVEL)

WRITE(6+1080C)1CPT4(RANGE(]
Gy TO 109

OPTION 7 SYMBGL ISM™

OPT(7) =.TRUE,
READ(S,1C9L ) SYMBUL
WRITE(E,11C0) IOPT,,SYMBOL
GO TO 100

IPTION 8 FLAG PTINT SWITCH
OPT(8)=A(1)+EQeleC

Yel=14NLEVEL)

IF(OP1 (8)) WRITE(6,1180) 10PT

JOPTION 9 HISTOGRAM SWITCH
G0 YO 100

JPT(21)=A(1)«GT 40
IPT(22)=A(2)+GT 40
IF(OPT(21)) WwRITE(6,1230)
IF(CPT(22)) WRITE(641240)
GO Ta 1¢C

“PTION 10 TEXT
FORMAT (/15¢ 33X L IHMAP TEXT
WRITE(6,12C0)10PT

NTX={

1Se/BX sl IH-====vocmum )
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GRD0O200C
GN02010
GRWV02C20
GRD0 2030
GRD02040
GRDV 2050
GRD02060
GRDO 2070
GRD02080
GRD02090
GRD02100
GRDO2110
GRL02120
GRDO2130
GRD02140
GRDO2150
GRDO2160
GRDO2170
GRD0O2180
GRD0O2190
GRD02200
GRD02210
GRD02220
GRDO2230
G]0D02240
GRD0 2250
GRDO2260
GID02270
GRD02280
GRD02290
GRD02300
GRDO2310
GRD02320
GRD02330
GRDO2340
GRD02350
GW0W02360
GRD02370
GQRP02380
GRD02390
GRD02400
GRDO2410
GD02420
GRDO 24 30
GRD0O2440
GRD02450
GRD02460
GRDO 2470
GRD0 2480
GRD02490
GRD02500
GRD02510
GRD02520
GRDO2530
GRDO 2540
GRDO2550
GRD02560
GRDO2570
GRDO 2580
GRD02590

il




- Y0 106 N=1,40
IBEG=NTX+1
TENO=NTX+2C
READ (S4100C) (TEXT(I).I=IBEG,IEND)
IF(TEXT(IBEG) «EGTXTEND) GO TO 107
NTX=I1END

1°6 CONTINUE
wkITE(6,4,1220)

108 READ (5,1000) TXTND
IF(TXTNDEQ.TXTEND) GU TGO 107
IF(TXTND.EQ.PACEND) GO TO 300
GO TO 108

107 WRITE (64+1210) (T XT(I)sI=14NTX)
GJ TJO 100

11 00 103 I=1,3
193 OPT(B+41)=A(1).EQelal
IF(OPT(9)) WRITE(6,1140)
IF(OPT(10)) WRITE(641150)
\ IF(OPT(11)) WRITE(6+1160)
' GO To 100

(= OCT MAP CPTION
12 OPT(12)=A(1)eEQel140
IF(eNOT4OPT(12)) G2 T3 100
WRITE(b6+1110) 10PT
f NLEVEL =20
IF(OPT(S5)) NLEVEL=19
IF(NGD«EQe4 . ANDe NGAFQsS) GO TO 100
NGD=4
NGA=5
GO TO 159

| € GRID NUMBERING OPTION
13 NUMCH=A(1)
. OPT(13)=A(1)eGTaC,0
o IFCeNUTLCPT(13)) GJ TO 1CO

LFANUMCH.GT 1) READ(S5y4002)(NS(I)y1=1,NUMCH)
NCST=A(2)
NRST=A(3)
IF(NCST«EQeO0) NCST=1

. IF(NRST+EQes0) NRST=NCD
WRITE(E 4A0U0 ) I-PTsNCST gRST
[FCINCAYNGA 420 ) oGT « (NSHEETA(13°.=NGA))) GO TU 111
G0 TO 100

111 NSHEET=NSHEET+1
. GO TO 112

C PeSCALED DATA CPTION
L4 CPT(14)=A(1)eEQalel
OPT(22)=eTRUE,
IF(CPT(14)) WRITE(641190)
GO TO 1L
15 OPT(1S5)=A(1)e¢GT 0
IFLOPTE15)) WRITE(ELL1250)
ol TOo 12
| ExiS FIDHMAT (2CA4)
1. 10 FORMAT (1X420A4847)

1r2 FURMAT (//1Xe27THELECTIVES USED FOR THIS MAP ¢/l X e27H=-~=cmemcmam—e

B S SEIEy Y
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GRVO26CU
GRDOZe1C
GRDV2620
GRDOC 2630
GRDU264C
GRD026S50
GROC 2660
GRDO2670
G=D02680
GR0D02690
GRDO2700
GRrRDC2710
GRDO2720
GR0D02730
GRrRDC2740
GRD02750
GRDO27¢0
GRD0O2770
GRDO2780
GRD02790
GRD0O2800
GRDOZ28B10
GRDO02820
GRDO2830
GRDU28Ba40
Gr002850
G0D02860
GRD02870
GRDO2880
GRD02890
GRN02900
GRDOZ910
GRD02920
GRVL02930
GWD02940
GRDOR2950
GRD02960
GRDO2970
GRDuU29Y80
GRD02990
GRDO300C
GRDO3010
GRrRDO 3020
G <D0 3030
GRDO 3040
GRDLO30SO
GROQ3C60
GRDO3070
GRD03080
GRDO3C90
GRDU3100
GROV3110
GRDO 3120
GRDO 3130
GRDO 3140
GRDO3150
GRDO 3160
GRDO3170
GROO 3180
GRDO 3190



103> FORMAT(IS5:5X,6F1Ve0) GRDO 320C
1740 FORMAT (/15¢3Xe12+s7H LEVELS) GRDO 3210
i 10USO FORMAT (/15y3Xy33HTHE MINIMUM VALUE IS SPECIFIED AS,F10.,2) GRDO 3220
\ 1060 FORMAT(/1543X, 33HTHE MAXIMUM VALUE IS SPECIFIED AS+Fi0.2) GRDO0 3230
' 1080 FORMAT (/1S5s3Xe36HTHE RELATIVE SIZE OF EACH LEVEL IS -,/10F10.2/) GRD0O3240
1090 FORMAT (25A1) GRDO0 3250
11CD FORMAT(/1Se3Xs 17HTHE SYMBOLS ARE —-,4(/10X,25A1)7/) GRD03260
1110 FORMAT (/15+3X420HDOT MAP SYMBOLS USED) GRDO 3270
1140 FORMAT (/3X,y33H11 THE VALUES MAPPED ARE LISTED) ey GRDO 3280
1150 FORMAT (/3X,42H11 THE VALUES MAPPED ARE STORED ON CARDS) GRDO03290
; 116C FORMAT (/3X,42H11 THE LEVELS MAPPED ARE STORED ON CARDS) GRDO33CO
1180 FORMAT(/1593X,27THNO FLAG POINTS IN GRID CELL) GRDO 3310
1190 FCRMAT (/3Xs40H14 THE DATA IS ASSUMED YO BE PRESCALED) GRD0 3320
1210 FNRMAT (2UX, 20A4) GR0OO 3330
1220 FORMAT (// /720X, 22HTOQ MANY LINES OF TEXT) GW03340 #
1230 FORMAT (/4X,"'9 HISTOGRAM INCLUDED AFTER FREQUENCIES®') GRDO 3350
1240 FORMAT (/4Xy'9 NUMERIC INFORMATION SUPPRESSED') GRD0O 3360
? 1250 FORMAT(/1S5,°* TIME FOR EACH MAP PRINTED') GRDO3370
2000 FURMAT (/15Sy3Xy12HGR ID SIZE ISy14,15H CELLS DOWN AND,I4,13H CELLS AGRD03380
% 1CROSS) GRDO 3390
= 2G10 FIRMATI( BXe ) 2HCELL SIZE 1Sel4,20H CHAKACTERS DCW~ ANDsIa,18H CHGRDO 3400
1 ARACTERS ACROSS) GRDO 3410
3000 FORMAT (/15¢3X,20HTHE FLEXIN LOCATAOR =,413) GRD0O 3420
302C FURMAT (BX,19HTHE DATA IS READ IN,I3,54H SETS) GRD03430
400C FORMAT (/1543X¢24HGRID NUMBERING BEGINS AT,216) GRDO 3440
p 4C02 FURMAT(10I11) GRD0 3450
JUU0 FORMAT(/1Se3Xe's*wssss [NVALID ELECTIVE NUMBER %%ssxss') GRDO 3460
90C 1 FORMAT (//737H ELECTIVE 1 NOT SPECIFIED - MAP STQPS) GRDO 3470
9C02 FORMAT(//37H ELECTYIVE 7 NOT SPECIFIED - MAP STOPS) GRDO 3480

Q0.3 FORMAT(//SIH ELECTIVE 12 IS CANCELED WHEN ELECYJVE | IS CHANGED) GRD0 3490
GCLa FUORMAT (//51H ELECTIVE 13 [S CANCELEDO WHEN ELECTIVE 1 1S CHANGLO) GRNO 3500
END GRDO3510




3 IDENT INDATA GRDQ 3519
¢ SUBRCUTINE INDATA (NCD.NCA,ND, 1A) GRD0O3520
CUMMON/C/ P(10500) G3D03530
COMMON/B/ NLEVEL y IFORM 4NODy IHIST ,NTX,0PT(25) GRD03540
COMMON /L [M/ VALMAX o VALMIN s RANGE (20 )+ VAL (21 ) 4PRANGE(20 ) sNFREQ(25) GRDO 3550
CUMMUN/STTS/ STAT(7) GRDO 3560
LOGICAL FIKRST,0PT GRDO357¢
DIMENS ION TA( IFORM) GRDO3580
& INTEGER 2 GR0D03590
c Z=11 GRDO 3600
IF(OPT(24)) REWIND 9 GRD0 3610
NDAT A= NCA®NCD GRD0 3620
; FIRKST= .TRUE . GRDC 3630
1 C READ IN THE DATA GRD03640
4 ' NLTE OPT (24)=+TRUE. FOR IRREGULAR OUTLINES AND OPT(2)=.TRUE. FOR GRDO 3650
E (5 READING A LOGICAL FILE GRDO 3660
L=1 GRDO3670
M=NCA 3 GRDO 3680
DO 100 1=1,NCD GRUO0 3690
IC=NCA%(1-1) GRDO 3700
\ [F(«NOT.OPT(24)) GO TO 111 GRDO3710
1 READ(9) MCB,MCE . GRD0 3720 |
IF((MCE+MCB) «GE«NCA) GO TO 170 GRD03730 4
M=NCA-MCE GRDO 3740
L=MCB GRDO 3750
IF(LeEQs0) GO TO 101 GRDO 3760
DO 102 J=1,L k : GRDO 3770
| 1D=1C+J GRDO 3780
102 P(ID)==$99999.0 GRD03790
101 L=L+1 GRD03800
111 IF(«NOTL.OPT(2)) GO TO 150 GRDO 3810
DO 103 J=L.M GRD03820
ID=1C+J GRD03830
CALLFLEXIN(IFORMyP (ID)4FIRST,ND) GRDO3840
, 103 FIRST=,FALSE. GRDO 3850
GU TO 151 GROO 3860
: 152 CONTINUE GRDO3870
E < 15) CONTINUE GRD0O3871
C 150 READ(14+END=152) (P(IC+J)gJ=LyM) GRDO 3880
151 IF(M.EQ.NCA) GO TO 100 GRDO 3890
M=M4] GRD03900
DO 105 J=MyNCA . 3 GRDPQ3910
' ID=1C+J GRDO 3920
1US P(ID)=-99999940 GRD03930
107 CONTINUE - GRDO 3940
G IF(OPT(2) AND. ND.GT .NOD) REWIND 12 GRD03950
¢ GRD0 3960
. ¢ WRITE UR PUNCH THE UNSCALED DATA VALUES - GRDO 3970
IFCOPT(9)) wRITE(L,1010) GRrRDC 3980
IF(IPT(9)) WRITE(641000) (NeP(N)eN=1,NDATA) GRDO 3990
IF(OPT(10) )WRITE(741000) (NgP(N)gN=14NDATA) GRLOA400Q
E [F(.NOT.0PT(14))G0 TO 141 GRD04010 ‘
‘ ‘ GRD04020
[ SET SCALED DATA . GRDO40 30
- D0 140 N=1,NDOATA GRDO40A0 ‘u
A IF (PIR)eEQea=999949940) P(N)=24.0 GRDOACS0 8
14 PINI=P(N)+1 GRDO406Q !
GU TO 200 GRD0A4070
. GRD0&080O
( FINDG THE MAXIMUM OR MINIMUM COF DATA GRDO4090
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, I
141 CONTINUE GRD0O4100
IF(ND.GTe1) GO TOSO1 GRD0O4110
PN=0 GRDO4 120
PHI=-999999,0 GRDO4130
PLO= 999999.0 GRD04140
PX1=0 . GRD04150
PX2=0C GRDC4160
PX3=0 GRDOA4170
PXa=0 GRD0O4180
901 CONTINUE GRD04190
DO 204 N=1,NDATA GRD04200
IF(P(N)«EQe-999999+0) GO TO 204 GRD0O4210
PN=PN+1 GRD04220
: 205 PLO=AMINI(PLO,P(N)?} GRD0423C
3 PHI=AMAX1(PHIP(N)) GRD0O4240
PX1=PX14P(N) GRD04250
PX2=FPX2+P (N )*%2 GRD04260
PX3=PX34P(N)*%3 GRD04270
PX4=PX4+P(N)%%4 GRD0O428O
\ 294 CONTINUE GRD04290
| IF(NC.GT.1) GO TD902 J GRDO4300
[F(NCT.OPT(4)) VALMIN=PLO GRDOA4310
IF(«NOT.UPT(S5)) VALMAX=PHI GRDO&320
€ r GRPO4330
( SET PARAMETERS TO SCALE THE DATA GRDO4 340
3 201 VALU(1)=VALMIN GRDO 4350
' ARANGE=VALMAX-VALMIN 5 GRD0O 4360
IF (ARANGE «L. Te040000001) GO TO 171 GRD04 370
IF( «NOT.OPT(6)) GO TO 118 GRDO 4380
TRANGE=040 GRD0439C
00 121 I=1+NLEVEL GRD04400
121 TRANGE=TRANGE+RANGE( 1) GRD04410
118 VALINC= ARANGE/NLEVEL GRDO4420
) DO 122 I=1«NLEVEL GRDO 44 30 :
[F(OPT(6)) VAL INC=RANGE(I)¥ARANGE/ TRANGE GRD04440 :
k PRANGE ( 1 )=VAL INC*100,0/ARANGE GRDO4450
o 122 VAL(I+1)=VAL(I)+VALINC GRD04460
VAL (NLEVEL #1 ) =VALMAX GRDO4470 1
Y2 CONTINUE 4 - x GRDU 4480
C GRD04490
(2 CALCULATE THE SCALED DATA VALUE GRD04500 |
' 199 DO 123 N=14NDATA 2 GRDO4510 |
IF(PIN)EQe-9999994C) GO TO 124 GRD0A4520 3
IF(P(N).LT.VALMIN) GO TO 127 GRD0O4S30C
DO 125 1=14NLEVEL . ; GRLO4540Q
IF(P(N)LE.VAL(I+1)) GO TO 126 GRDO4SS0
L 125 CUNTINUE GRDOA&S560
P(NI=2340 GRDO 4570
GU TO 123 GRD0O4 580
124 P(N)=25.0 GD04590
GO TO 123 GRDQ46OO
126 P(N)=1 GRDO4610
GJ TO 123 GRDO4620 ;
" 127 P(N)=2140 - GRDQ4630 1
IF(OPT(12)) PIN)=ULO GRDO4 640
123 CONTINUE GRD04650
IF(CPT(I1))WRITE(7,1000) (NsPIN)sN=1sNOQATA) GRDO466O
( GRDO4670
¢ CALCULATE FREQUENCIES GRDOA680O

{FIND«GT41) GO TO903 GRDOA690




20C DO 129 I=1.25
IF(1eLTe8) STAT(I1)=0

129 NFREQ(I)=0

903 CONTINUE
IF(OPT(14)) GO TO 90e&
STAY(1)=PN
STAT(2)=PHI
STAT(3)=PLO
STAT(4)=PX1/PN
STAT(S}I=(SQRT {PNIPX2-PX1%%2) ) /PN
STAT(6)=0
STAT(7)=0

904 CONTINUE
DO 203 N=1sNDATA
1xP(N)

203 NFREQ(IJI=NFREQ(i)+1
RETURN

171 WRITE(6,1030%)
OPT(25)=eTRUE
FETURN

170 WRITE(6,1020) 1
WRITE(8+9000)
REWIND 8
sTop

19200 FORMAT (1545XF10.2)

101C FORMAT (1H148(/)e1Xe 20HUNSCALED DATA VALUES ¢/1Xe20H=~=

1020 FORMAT (2X ¢ 39HERROR ~ TOO MANY CELLS REMOVED FRCM ROW.IS)
MAP STOPS*)

1030 FORMAT(* OATA RANGE IS ZERO -

GRDO4700
GRDO4710
GRD04720
GRD04730
GRDOAa740
GRD04750
GRD0O4760
GRDO4770
GROG4780
GRO04790
GRDO 4800
GRDO4810
GRDOaB20
GRDO 48B30
GRDQ4840
GRD04850
GRDO 4360
GRDO4B70
GRDOaB880O
GR0D004890
GRD04900
GRDO0O4910
GRD0 4920
GRD04930
GRrRD04940

""""" GRDJ49S50

GR0D04960
GW004970
GRD049BO

QOL0 FORMAT(///77777774" 486X ' #3083 xk%% END CF MAP PRINT QUT #*$5%%%%GRD04990

1%%%0)
END
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) IDENT FLATON GRDOS5019

SUBROUTINE FLATON( [SHeND) GRD05020
COMMGN/C/ P(10000) GRDO 50 30
COMMONZ/ A/ NCDyNCAyNGDyNGAy NSHEET yNCS yNCF ¢ NCL y NUMCH y NCST ¢ NRST GRD0OS040
COMMON/B/ NLEVEL + IFORMNOD s IHISToNTX,0PT(25) GRDOS0S0 .
B COMMON /SYMBLS/ SYMBOL (25,8) ¢NS(10),TITLE(60),TEXT(800) GRDJS060
CCMMON /0UTPUT/ MAPALL(129,4) GRDOS070
OIMENSION X(€10,129), INUM(129,4) GRD0 5080
INTEGER BLANK s SYMBOL ¢ SYM GWO5090
LOGICAL OPT,FIN GRD05100
DIMENSION NUM(10)4STCEL(4,5),IR(4) GRDOS110
C INTEGER Z GR00S120
€ z=11 GRDOS130
DATA BLANK/1H /,PLUS/1H+/,SYMI/1HI/,SYM/LHC/ GRD05140
DATA NUM/1HO, 1H1 9 1H231H331H431HSs 1H6,1H7 4 1HB1H9/ GRDOS1 50
DATA STCEL/16¢04600915¢048¢0018¢0,9¢0514¢0711e078¢0,174041041240,GRDO5160
126095¢031000719009204097409136043,0/ GRDOS5170
¢ . GRD0OS5180
{ (= SETS YHE PARAMETERS FOR EACH SHEET OF THE MAP GRDO5190
] \ FIN=«FALSE. GRD05200
i N=NCA GR0D05210
MNCP=0 . GRD05220
IF(NSHEEY +EQ.1) GO TO 500 GRD0S230
N=NCF 4~ GRD0S5240
IF(ISH.EQe1) GO TO S0C 6305250
N=NCS GRD0S5260
f MNCP=NCF +NCS* ( ISH~2) GRD05270 3
IF(ISHeEQ.NSHEET) N=NCL GRD05280 x
500 JFIRST=64-(NGA®N)/2 GRD05290
IX=(NGD/2)+1 GRD05300
JZ=NGA/2+1 GRDOS5310
KK=1 GRDC5320
NCH=3 GRDOS330
' IF(NUMCHeGT o1) NCH=4 GRDO S 340 :
XKST=NKST-NCO#(ND~-1) GRD05350
: ECRDER=SYMI GRD05360 L
- IF(«NOT.OPT(13)) GU TU 100 GRD05370
KZ=MNCP-1 GRD05380
0C 200 K=1.N : ! GRDOS5390
KZ=KZ+1 GRD05400
NUB=NCST+(KZ/NUMCH) GRD0S5410
' INUM(K,1)=NUB/ 00 . GRDQS5420
INUM(K 4 2)=NUBZ 10~ INUM(K, 1 )1%10 GRD0S54 30
. INUM(K ¢ 3)=NUB=INUM(K,1)%100=-1NUM(K,2)*10 GRD05440
; IN=MCD (K ZsNUMCH) GRD05450
200 INUMIK,8)=NSCIN#L) GRD05460
- . 100 WRITE(8,:200) (BLANK,BORDER ,(SYMBOL(25+1)+J=1+129)+BORDERI=1,3) GRDO5470
3 IF(«NCT.0OPT(13)) GO Tu 180 GRDQ 5480
3 DO 201 J=1,129 GRD05490 4
DO 201 K=1,.4 GRD0SS00
291 MAPALL (J.K)=SYMBOL (2541) GRDOSS10
WRITE(8,1002) GRD05520 |
1002 FORMAT (22X, *BCDEFGHIJKLMNOPORSTUVWXYZABCDEFGH I JKLMNOPQRSTUVWXY ZABCGRDO 5530
1OEFGHI JKLMNOPQ® ) . - GRDOS5540
WEITE(B,1003) GRD0S550
1003 FORMAT (32Xs *AAAAAAAAAAAAAAAAAAAAAAAAALIRBBBABBBBABBBLABBBRABBRARCCCGRDOSS60
2cCeceeecceeccce ) GRDOSS70
180 WRITE(By1000)(BLANK,BORDER y( SYMBOL(25,1)4J=1,129) yBORDERyI1=143) GRD05580
IF(FIN) RETURN GRD05590

FIN= oTRUE . GRD0S600




c GRDOS610

181 DO 124 IRUW=1,NCD GRD05620

(s BLANKS CGUT A ROW TO BACK GROUND SYMBOL [SM GROOS630

DO 101 I=14NGD GRD0S640

. 00 101 J=1,129 GRD0S650

- IF(1«GTe4) GO TO 101 GRD05660

‘ MAPALL (Jy [)=SYMBOL(2S5,1) GRDOS670

101 X(I1,J)=25.0 GRD0 5680

(2 INITIALISE THE LOOP FOR EACH ROW OF CELLS GRD0OS5690

JB=JF IRST GRD0S5700

ID=(IROW~-1)%NCA+MNCP GRDOS5710

DO 130 K=1,N GRD0S5720

ID = ID + 1 v GRD0OS730

IF(P(ID)«EQ.25.0) GO TO 130 GRD0OS5740

€ INSERTS SYMBOL ISM KEY FOR A GRID CELL GRDOS7 50

DO 132 I=1+NGD GRDOS760

DO 132 JY=1,NGA GRDOS770

J=JBHIY GRDOS780

IF(OPT(12)) GO TO 131 GRD05790

\ X(I1,4) = P(ID) GRD05800

. IF(OPT(8)) GO TO 132 GRDOS810

IF(IeNE+IX ORe JYoNELJZ? GO TQ 132 GRD05820

X(I9J)=X(14J)+10 GRD05830

IF(P(ID)eGTa2040) X(1sJ)=X(LeJ)-9 N ) GRD0OS840

GG TO 132 GRD05850

131 MAPALL (Jy I)= BLANK GRD0S5860

! IF(STCEL(TsJY)eLECP(ID)) MAPALL(JsI)=5YM GRDOS5870

\ 132 CCNTINUE GRDOS880

v 130 JB=JB4NGA GRD05890

g ' GRDOS900

F C GRD03910

DO 124 M=1,NGD GRD05920

IF(OPT(12)) GO TO 191 GRD05930

) C CCNVERTS A LINE TO SYMBOLISM GRD0S5940

DO 103 J=1,129 GRD05950

) JSYM=X(MeJ) GRDO 5960

L DO 103 K=1+4 GRDOS970

103 MAPALL (J4K)=SYM30L(JSYM,K) Y GRD05980

GO TO190 g GRD05990

191 KK=M GRD0O 6000

190 IF(«NOTL.OPT(13)) GO TO 220 GRDO60O10

. IF(MeNESIX) GO TQ 220 : GRD06020

IF(ISH.GTel +ANDe ISH.LT.NSHEET) GO TO 220 GRD06030

NUB=XRST=(IROwW=1)/NUMCH GRDO®OAO0

IR({1)=NUB/100 _ GRDOECSO

[R(2)=NUB/1G-IR(1)%10 GRDO6060

- IR(3)=NUB-IR(1)%100-IR(2)%10 GRDO6070
INZNUMCH-MUD( ( IROW=1) s NUMCH) GRDOS080 3

. [R(8)=NS(IN) GRDO6090

JX=JFIRST-8 GRD06100

D0 223 J=1.2 : GRDOGL110

DO 224 I=1sNCH GRDOG6120

II=IR(I)+1 GRDO6130

MAPALL (JXsKK)=NUM( 1) GRDOG140Q

224 JUX=JX+1 GRDC6150

223 UX=JF [RSTHNENGA+6 GRDOG6160

C WRITES A LINE GRDOG170

229 WRITE(B,1000) BLANK,BORDER s (MAPALL(J4KK)sJ=14129) ,BCRDER GRDO 6180

IF(OPT(12)) GO TO 124 GRD06190

I WRITES OVERPRINT LINES GRDO6200

V\F
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120

121
123
129

1000
1001

D0 123 1=2,4
DO 120 J=1,129

IF (MAPALL(Js1) oNEe BLANK) GO TO 121

CONYINUE

GO TO 123
WRITE(8,1000) PLUS
CUNT INVE

CONT INVE

GO TO 100

FORMAT (132A1)
FORMAT (2A1,129X,A1)
END

» BLANK

o (MAPALL(Jel)eJ=1,129)+sBLANK

vz

e el

GRD06210
GRD06220
GRD06230
GRD0 6240
GRD06250
GRDO6260
GRDO6270
GRDOG628C
GR206290
GRO0OG300
GRDO6310
GRDO&320




IDENT HHEAD GRD06329
SUBROUTINE HHEAD GRD06330
COMMON/B/ NLEVEL 3 IFORMsNOD s IHISToNTX,0PT(25) GRDO6 340
COMMON/LIM/ VALMAX YALMINRANGE(20) +VAL(21)PRANGE(20),NFREQ(25) GRD06350
COMMON/STTS/ STAT(7) GRD06360
COMMON /SYMBLS/ SYMBOL(2S+4)eNS(10)+TITLE(60)«TEXT(8BGO) GWD06370
COMMUN Z0UTPUT/ MAPALL(129.4) GRDO6380
UIMENSION MAPL (B4,4),JSYM(12,4),ASYM(12,4) ,FMT(5) (MAPLA(129) GRD06390
FQUIVALENCE  (MAPL(1¢1)sMAPALLC(L1s1))s(JSYM(141)sMARPALL(BO,3)) GRDO6400
EQUIVALENCE (MAPLA(1),MAPALL(1+1))e(ASYM(1s1) sMAPALL(1,4)) GRD0O6410
DIMENSION LOW(10), IGH(11) GRD0 6420
INTEGER BLANK SYMIsSYMBOL s ASYM GRDO6430
LOGICAL FIN,QPT GRD0 6440

€ INTEGER 2 GRDO6450

(5 2=111 GRD0O6460
DATA FMT/'(2Xe'9'2A8,% 310X "10F1',%042) "/ GRDO6470
DATA A/'MINI®/,B/*MAXI*/,C/*MUM '/ ,D/* S/sE/10X,/ GRDO6480
DATA LOW/Z L0, W' ,y® ¢ 0y A 00 oyt sEes 050y GRD06490
DATA lGH/.Hl.IlI'IGI'CHI'l o'tvn’lAc'nLl'nUo'neo'oSt/ GRDO6500
DATA BLANK/1H /4SYMI/1HI/,EQS/1H=/ GRDO0 6510
NWORK=NLEVEL ¢1 GRDO6520
FMT(3)=D > GRD0 6530
IF(OPT(4)) FMT(3)=E GRD06540
00 120 I1=1,129 GRDO 6550

120 MAPLA(I)=ELANK GRDO6560
IF(OPT(22)) GO TO 130 GRDO6570
WRITE (8,1000) NLEVEL ,VALMIN,VALMAXsSTAT(4),S5TAT(S) GRD0O6580
IF(eNOTe OPT(12)) GO TO %00 GRDC 6590
WRITE(84+2010) GRDO 6600
WRITE(8,2030) (NyVAL(N),VAL(N+1) NFREQ(N),N=1¢NLEVELQ GRD06610
RETURN GRDO6620

SU) WRITE(B8,1010) GRD0O 6630
WRITE(B.FMT) A Co(VAL(TI),[=1,NLEVEL) GRDO 6640
WRITE(BsFMT) BoCs (VAL (1) 4 I=2yNWORK) GRD0O6650
WRITE (8,1020) GRDO 6660
WHRITE(B4FMT) DyDy(PRANGE(I )ol=14NLEVEL) GRDOGOGTQ
WRITE (8,1030) GRDO6680

130 J=0 GRDO6690 3
IF («NOTeOPT(4)) GO TO 200 GRDO&700
J=J+1 GRDO6710
DO 201 K=1,4 GRDO6720
JSYM(J K )=SYMBOL(2]1sK) GRDO6730

201 ASYM(J4K)=SYMBOL(22+K) GRDO6740
DU 210 L=1,NLEVEL GRDO6750
LL=NLEVEL+1-L : GRDOEGT60

210 NFREG(LL#1)=NFREQ(LL) GRDO6770
NFREQ(1)=NFREQ(21) GRDO6780
DO 211 I=1,10 GRDQ6790

J11 MAPLACI)=LCW(T) GRDO68B0O

200 DU 202 JJ=1,NLEVEL GRDOGB1U
J=J+1 GRDOGB20
00 202 K=1+4 GRDO6830
JSYM(JsK)=SYMBOL(JJeK) GRDO 6840

202 ASYM(J,K)=SYMBOL(JJ+10,K) GRDOQ6850
IF(«NOTLOPT(S5)) GC TO 203 GRDOGB6O
J=J41 GRDO6GBT0
DO 204 K=]1,4 GRDOGS88BQ
JSYM(J,K)=SYMBOL(23,K) GRD06890

204 ASYM(JeK)I=SYMBOL(24,K) GRDO6900
NFREGQ(EJI=NFREQ(23) GRDO6910

81




b

G

'al

o

212
203

122

123

124

JI=(J-1)%10

DC 212 I=1.11

MAPLA( I+JJ)=1GH(I)

LL=y

J=J-1

FIN=.FALSE.

NWORK=LL*10+1
WRITE(841100)(MAPLA(I)+1=1,NWORK)
WRITE(8,1110)(1,1=1,J)

WRITE(8,1100) (EQS 2 121, NWORK)

IF(FIN) GO YO 127

DO 124 u=1,2

WRITE (851120) ((JSYM(L,1)yM=1,9),L=1,LL)
DO 124 K=1,3

KK=5-K

WRITE (8,1130) ((JSYM(L JKK) ,M=1,9),L=1,0LL)
IF(FIN) GO TO 122

WRITE(8+s1140) ((JSYM(L,1 )eM=1,4), ASYM(L,!

Cls L=1,LL)

126

DO 126 K=1,3
KK=5-K

WRITE(B841130) ((JSYM(L,KK),M=1,4), ASYM(L,KK),

Chly L=1,LL)

127

100

101

102
103

104

105

FIN=oTRUE e

GO 70O 123

WRITE (8,1160) (NFREQ(I),1=1,LL)
IFCeNDTLOPT(21))RETURN
BLANK PRINT ARRAY

00 100 I=1,4

D0 100 J=1.84

MAPL (J, [)=BLANK
INITIALIZE PRINT ARRAY
J=1

MFREQ=0

DO 104 I=1,LL
MAPL(Js1) =SYMI
MFREQ=MFREQ+NFREQ(TI)
J=Jd+1

DC 103 K=1,4

DO 101 L='y2

MAPL (JyK)=JSYM(]I,K)
J=J+1

MAPL (J 4K )=ASYM(I,K)
J=J+1

OC 102 L=1s2

MAPL (JeK)=JSYMLI, K)
J=Jd+1

J=J-5

J=J+5

MAPL. (Je1)=SYMI

J=J+1

MXFREQ=0

DO 105 I=1,LL

EIGNER = NFREQ(I)*100
BIGNOIL MFREQ

SIGNBR (BIGNBR/BIGNOL )¢ 1

"o

[F(NFREQ(I)eGT+0) NFREQ(I)=BIGNBR
MXFREQ=MAXO(NFREQ( 1) +MXFREQ)
MXFREQ=MXFREQ~-1

KWORK=7#%LL

i

GRD06920
GRDO 6930
GRDO 6940
GRD06950
GRD06960
GRDO6970
GRD0O6980
GRD0O 6990
GRDO7C00
GRD0O7010
GRDO7020
GROO7030
GRD0O 7040
GRDO7050
GRAD0 7060
GRDO7070
GRDO 7080

da (JSYM(L 1 )eM=],4GRDO7090

GRDO7100
GRDO7110
GRDO7120

(JSYM(L gKK) 4M=1,4GRDO7130

GRDO7140
GRDO7150
GRDO7160
GRDO7170
GRDO7180
GRDO7190
GRD07200
GRDO7210
GRD07220
GRDO7230
GrRDO7240
GRDO 7250
GRDO7260
GRDO7270
GRD0O7280
GRDO7290
GRDQ7300
GRDO7310
GRDO7320
GRDO7330
GRDO 7340
GRDO 7350
GRDO7360
GRDO7370
GRDO 7380
GRDO7390
GRDO7400
GRDO7410
GRDO 7420
GRDO7430
GRDO7440
GRDO 7441
GRDO 7442
GRDO 7443
GRDO 7450
GRDO 7460
GRDO7470
GRDO74B0



DO 110 I=1.,MXFREQ GRDO749C

GRDO /500

BLANK USED BARS GRDO7510

DO 107 J=1l.LL GRDO 7520

IF (NFREQ(J) «NE. I-1) GO TO 107 GRDO7530
KSTART=7%J-6 GRDO7540
KSTOP=7%) GRDO 7550

DO 106 K=KSTART,KSTOP GRDO 7500

DO 106 L=1+4 GRDO7570

106 MAPL (KoL )=BLANK GRDO 7580
107 CONTINUE GRDO759C
GRDO7600C

WRITE LINE GRDO7610
WRITE (851220) I, (MAPL (Kgl)yK=1,KWORK) GRDO 7620
GRDO7630

WRITE OVERPRINT LINES GRDO 7640

DO 109 J=2,4 B GRDO 7650

00 108 K=1,KWORK GRDO 7660

IF (MAPL (KsJ) eNEe BLANK) GO TO 109 GRLO7670

108 CONTINUE GR0D0O 7680
GO 70 110 GRDO7690Q

109 WRITE (841200) (MAPL (KeJd)oK=1,KWORK) GRDO7700
110 CONTINUE GRDO7710
WRITE(B8,1230) NFREQ(25) GRDO7720
RETURN GRDO7730

1000 FORMAT(///' DATA MAPPED IN®s13,* LEVELS UETWEEN EXTREME VALUES OF *GRDO7740
CoFl0e2e' AND'sF10.24° MEAN =',F10e2,*' STe DEVe ='",F10.2) GRDO 7750
1010 FORMAT (///7844H ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL) GRDO 7760
1020 FORMAT (///64H PERCENTAGE OF TOTAL ABSOLUTE VALUE RANGE APPLYING TGRDO7770
10 EACH LEVEL) GRDUT7789
1030 FORMAT (///58H FREQUENCY DISTRIBUTION OF DATA POINY VALUES IN EACHGRDO7790
1 LEVEL) GRDO7800
1120 FURMAT(11X,121A1) GRDO 7810
1110 FORMAT(®* LEVELS',9X,'0',11(8X,12)) GRDO7820
1120 FORMAT (11X412(1X,9A1)) GRDO7830
1130 FORMAT (1H#++10Xs12(1Xes9A1)) GRDO7840
1140 FORMAT (" SYMBOLS ‘e 12(1Xs9A1)) GRDO7850
116C FORMAT (* FREQUENCY*417,11110) GRDO 7860
1200 FORMAT (1lh+y 9X412(3X,7A1)) GRDO7870
1220 FORMAT ( AX,s16412(3Xe7A1)) GRDO7880
123) FCRMAT (10X, *HISTOGRAM EXPRESSED AS PERCENT UF ALL NON-BACKGROUND CGRDO7890
CELLS*/710X, *NUMBER OF BACKGROUND CELLS =',19%9) GRDO 7900
2010 FORMAT (6H LEVEL 99X, 7THMINIMUM, BX, THMAX [MUM 4 BX 3 GHFREQUENCY 4/ ) GRDO7910
2030 FORMAT (IS 7XF10e2+s5XF1042,9XI5) GRDC 7920

END GRDO79430

Ll sl




S o

! v
3
IDENT FLEXIN GRD07939
SUBROUTINE FLEXIN(IFORM,T,FIRST) GRDO 7940
DIMENSION SOIL(22) GRDO7950
DATA SOIL/8¢050060025¢3280+550 0606 363¢:68¢ e760s1130,1180,133.,134.GRDO7960
19138431684¢31706020669207092084,9217057167/ GRD0O 7970
NTYPE=22 GRDO7980
READ(11+11) S,V GRDO 7990
11 FORMAT (3XeF3.0430X,F2.0) GRD0OB000
T=10. GRD08010
DO 300 J=1,NTYPE GRD08020
IF(S<EQeSOIL(J)) GO TO 4SO GRD080 30
300 CONTINUE GRD0E040
\ IF(VeEQel2e) T=1, GRDCB050
' IF(V.EQeB.) T=2, GRD0OB060
IF(V.EQelle) T=3, : GRDOBO70
IF(VeEQe3s) T=4, GRDOB0BO
IF(V.EQe31l.) T=4. GRD0OB090
GO TO 500 GRP0B100
450 IF(VeNEel24) T=S. GRDO8110
' IF(V.NE.B,.) T=5, GRDO8120
IF(VeNE.11s) T=E, GRDO8130
IF(VeNEe3e) T=S. GRDC8140
IF(VeNES31ad T=5. GRD08150
IF(VeEQe12.) T=6. GRD(: 3160
IF(VeEQeBs) T=7. GRDOB170
IF(V.EQasll.) T=8, GRD0OB8180
' IF(VeEQe3a) T=G, GRD08190
IF(VeEQe3le) T=9, GRD08200
_ 500 CONTINUE GRDOB210
& RETURN GRDOB220
END GR0O0B230
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APPENDIX B

VANDENBERG IRREGULAR OUTLINE

FOR GRID




Vandenberg Irregular Outline for GRID
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APPENDIX E

SUBROUTINE FLEXIN FOR GRID MAP DISPLAYING AREAS OF

PRIME ECOLOGICAL SIGNIFICANCE ON VANDENBERG AFB
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1

{LSYI
DENT

FILE

¢

¢ oL

20
30
40
50
60
70
80
90
270

APPENDIX G
SEARCH/COUNT PROGRAM AS ADAPTED TO THE BURROUGHS 3500 COMPUTER

;COMPILE SNFT10 XFORTN LIB DATA CARDS

MAIN

11SANFTOT,UNIT=TAPE+RECORD=80+BLOCKING=1rUNLABELEDFIXED
FREQUENCY COUNTING PROGRAM
D RUNWAY AND NEW CONSTRUCTION SURROUNDING IT (43 CELLS )

REALs8 C(43),CX

INTEGER S,EX»EL¢D,ID

INTEGER V(9)

INTEGER VALUES(100) ¢VALUEX{100)»VALUEL(100)»VALUEV(50)

REAL FREQS(100)+FREQX(100)+FREQL(100)FREQV(50)

REAL ACS(100)»ACX(100),ACEL(100),ACV(100)

DATA C/'AB086"» *'BB0BG6Y,*CBOBA"»*2ZA0BS5'»*ABOBS",» *BBOBS*»*CR085, *0B
1085%/, *XAOgH", *YAQQU "2 2A084 ", *ABOBY", "BBOBL", ' CBOBY ", *DBORYU ", *YADS
23°09ZA08399*AB0B3v» 'BB083'9*CBOB3*¢*DB0B3*»'EBOB3 e ZA0B2¢ ¢ 1 ABOB2?
30988082, °CR082*,»'DB0R2"»'EBOBR'»*ABOBL1",»*BBOB1"»*CBOBL*r*DBOBY"r "
4EB081°'» 88080 *'CB0B0*,*DBOBO'»*E3080'»*'CB079*»*DRO79'y*ER079*,'FB
5079, 08078+, *EBOT8*/

NN=4)3

JFREQS=0

JFREQX=0

JFREQL=0

JFREQV=0

DO 20 K=1,NN

VALUVES(K) =0

D0 30 K=1,NN

VALUEX(K) =0

DO 40 K=1,NN

VALUEL(K) =0

DO 50 X=1,NN

VALUEV(K) =0

DO 60 K=1,NN

FREQS(K) =0

DO 70 K=1,NN

FRE@X(K)=p

00 80 K=1,NN

FREQL(K) =g

DO 90 K=1,NN

FREQV(K) =g

00 270 KSisNN

ACS(K)=0.0




DO 271 K=g1eNN

E 271 ACX(K)=0.0 3
E: DO 272 K=geNN 3
| 272 ACEL(K)=0,0

E ! DO 273 K=1oNN

|

B | 273 ACV(K)=0.0
& 8 READ(11,1}1) SeEX-ELo (VII)I=209)eDeCx» 1D
11 FORMAT(3X,I3,4XrI204X,I001XeQ(2X0oT2) 11X TWs1XeASy1Xy1I4) :
DO 300 J=1¢NN L
IF(CX.EGeC(J)) GO TO 450
E 300 CONVINUE
E IF(ID«LToub46) GO TO 8
60 TO 300s% ]
i 450 WRITE(6012) SeEXeELo(V(I)eIZ109)sDeCXr1D
i 12 FORMAT(®00:°G=0 s 130 1Xyp *EXSYp 201Xy 'EL=rT20lxr'VZ009(1292X)99Xe 14y
B 11X0A501XeI4)
IF(JFREQS,EQ,0) 60 TO 210
00 100 J=1+JFREQS
IF(SeNE.VALUES(Y)) GO 71O 100
FREQS(J)SFREQS (V) +1
k. 60 To 200
b 100 CONTINUE
110 JFREQS=JFREQS*1
E & VALUES (JFREQS)=S
I 1 FREQS(JFREQS) =1
E ! 200 CONTVINUE

A

! IF (JFREQX,EQ@.0) GO TO 610
| D0 600 J=1¢JFREQX
| IF(EX.NE.VALUEX(J)) GO TO 600
| FREQX (J)SFREQX (V) +1 3
60 TOo 800 i
600 CONTINUE ]
[P 610 JFREQX=JFREQX*1
- VALUEX (JFREQX) SEX
FREQX(JFREQX) =1
800 CONTINUE
IF(JFREQL,EQ@,0) GO TO 1050

. D0 1000 J=1,JFREQL
IF(EL.NE.VALUEL(J)) GO TO 1009
FREQL (J) SFREQL (V) +1
E 60 TO 1200
F . 1000 CONTINUE
! ' |
{
LS
v
-,
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1050

1200

2000
cu50

2200
3000
300S

3015
3020
30258
3030
3035
3040

3045

250
e51
252
253
3010

JFREQL=JFREQL+1

VALUEL (JUFREQL) =EL

FREQL (JFREQL)S1

CONTINUE

DO 3000 K=1,9

IF(JFREQV,EQ,D} 6O TO 2050

D0 2000 J=1,JFREQV

IF(V(K) «NE.VALUEV(.J)) GO TO 2000
FREQV(J)ZFREQV(J) +1

60 TO 2200

CONTINUE

JFREQY=JFREQV*E

VALUEV (JFREQY! =V (K)

FREQV (JFREQV) =1

CONTINUE

CONTINUE

IF(ID.LTc4b4s) GO0 TO 8

CONTINUE

DO 250 L=1+NN

ACS(L)=FREQS(L)*22.,957

D0 251 LS1eNN

ACX(L)=FREQX(L)*22.957

DO 252 LS1/NN

ACEL(L)=FREQL(L)*22,957

DO 253 L=31/NN

ACV(L)=FREQY(L)*2,55

WRITE(6,3010)

FORMAT(///1X,'SOlL TYPE  FREQ. EST. ACRES?)
WRITE(6,3015) (VALUES(N}»FREQS(N),ACS(N)» N=1»NN)
FORMAT(3X,I3,7X*F4e0r5X2FS.0)

WRITE(6+3020)

FORMAT(///1X, 'EXPOSURE FREQ. ESTe ACRESY)
WRITE(6,3025) (VALUEX(N) o FREQX(N),ACX(N)» N=1»NN)
FORMAT(3Xy12+8X?eFus005X0FSe0)

WRITE (6¢3030)

FORMAT(///1X, "ELEVATION FREQ, ESTe. ACRES!)
WRITE(603035) (VALUEL(N) ¢FREQLIN) 4ACEL(N)» Nz1#NN)
FORMAT(3XyI1,9X¢FQ¢0s5X0F5+0)

WRITE(6030%0)

FORMAT(///1Xs *VEGETATICN FREQ.(SJUBCELLS) EST. ACRES')
WRITE(6,3045) (VALUEVIN) »FREQVIN) ,ACY(N) s N=1e#NN)
FORMAT(3X»J2010XeFS,0s11X0F5,0)

STOP
ENOD




3 APPENDIX H

SMALL CELL COUNT PROGRAM LISTING AS ADAPTED TO THE BURROUGHS 3500 COMPUTER

1
7 2COMPILE SNFT10 XFORTN LIB DATA CARDS
: 3

i 1
; 3LST1
8
IDENT MAIN

| FILE 11=ANFTOT,UNIT=TAPE ,RECORD=80,BLOCKING=1,UNLABELED,FIXED
H C SMALL CELL COUNT PROGRAM
INTEGER V(9), VALUEV(35), FREQV(35)
JFREQV=0
8 READ(11,11) (V(I),I=1,9), ID

DO 3000 K=1,9
IF(JFREQV.EQ.0) GO TO 2050
DO 2000 J=1,JFREQV
IF(V(K).NE.VALUEV(J)) GO TO 2000
FREQV(J)=FREQV(J) + 1
GO TO 2200

2000 CONTINUE

2050 JFREQV = JFREQV + 1
VALUEV(JFREQV) = V(K)
FREQV(JFREQV) = 1

2200 CONTINUE

' 3000 CONTINUE

IF(ID.LT.4646) GO TO 8

E k 11 FORMAT(18X,9(2X,12),22X,14)
4

é WRITE(6,300)

300 FORMAT(//1X,'VEGETATION FREQ.')
WRITE(6,400) (VALUEV(N),FREQV(N), N=1,35)
400 FORMAT(5X,12,7X,14)

“ STOP
END

{ 1
] . 2END

I 3

I

N

-
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Hq USAF/PREE
Hq USAF/PREVP
Hq USAF/PREVX
Hq USAF/RDPS
Hq USAF/SAFOI
Hq USAF/SGPA
OSAF/SAFIL
AFSC/DE
AFSC/DEV
AFSC/SGB
AFSC/DLCAM
ATC/DEPV
CINCSAC/DEV
CINCSAC/DEPA
CINCSAC/DEPV
CINCSAC/SGPA
TAC/DE
AFRES/DEEE
AFIT/DEM

AUL

AFOSR/NL
AMRL/DAL
OEHL/CC
OEHL/OL-AA
OEHL/OL-AB
AFWL/SUL (Tech Library)
USAFSAM/EDEQ
USAFSAM/EPS
AFRPL/Library
AMRL/THE
SAMTEC/SEH
SAMSO/DE
SAMSO/DEP
SAMSO/LVRO
SAMSQ/SGX
SAMSO/WE
SAMSO/ PP
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USAF Regn Civ Engr
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