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PREFACE

This final report was prepared by the Center for Regional
Environme ntal Studies , San Diego State University , San Diego ,
California , under AFSW C Contract No. F2960l-75—C—0116 , and
was funded by the Air Force Civil Engineering Center (AFCEC)
Tyndall AFB , Florida. This work was accomplished under JON
21033E24. Major Rutherford C. Wooten , Jr. , (AFCEC/EVP) , was
the Center Project Officer in Charge. This project was
transfe rred 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.

This report has been reviewed by the In for mation Office
(OIl and is releasable to the National Technical Information
Service (NTIS). At NTIS it will be available to the general
public , includ ing foreign nations.

This technical report has been reviewed and is approved
for publication.

,C4~’~/ C ~~~LRUTH~~ FORD C. WOOTEN , JR DONALD 9. SILVA
Major , USAF , BSC Lt Col , USAF , BSC
Chief , ,Environmental Planning Div Director of Env ’ onics

Technical Director Colonel, USAF
Commander
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SECTION I

INTRODUCTION

This report contains a description and documentation of the computer -
based ecologica l evaluat ion tools developed for Vandenberg Air Force Base
(VAFB). It is presented as a companion to Volume I (Evaluation and
Recommendations) and Volume II (Biological Invento ry), (References 1 ,2).
This volume i s p rimari ly intende d for use by personnel involve d in environ-
men tal planning.

The ecolo gical inventory developed for VA FB provided the basic data ,
in computer -compatible form , for the Environmental Plannin g System (EPS)
p resented in this volume . The EPS is des i gned to be a flexi b le too l usa b le
by base personnel having a minimum of computer experience. The EPS will
calculate and display the area of each major ve geta ti on type , or other
ecolo g icall y sensit ive unit , that is l ikely to be altered by any proposed
development configuration. It will assist in the identification of optima l
locations for develo pment or operational act i ons , either for the Space
Trans portation System (STS) or other elements of the VAFB mission , on the
bas i s of their relat i ve ecolog ical suitab i lity .

This re port is functionally organized in the i nterests of the user .
Sections II and III briefly describe the EPS and how to use it. Section
IV is a ser i es of actual case stud ies usin g the EPS . Sect i on V is a
comparison of methods for determining areas of vegetation . The data
p resente d i n this sect i on p rov i de a com parison of the accuracy of the
manual method versus the automated method for determining areas of vegetation.

P Section V I is a detailed Users Manual which describes how to use the
computer programs in the EPS. Section VII is a description of the computer-

S. i ze d data base i n the EPS alon g w i th instructions for its use and updatin g
procedures . The appendix contains complete program listings for the
computer programs, subroutines use d in the case stud i es , and the port i on
of the data base containing the i rregular outline used by the GRID computer

• p rog ram to ma p VAFB .

.
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SECTION II

DESCRIPTION OF THE ENVIR ONMENTAL PLANNING SY STEM

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

The GRID computer map p ing p rog ram was selected to d is p lay the com puter-
ized data base developed from the ecological inventory . The GRID program
was developed at the Harvard Laboratory for Computer Gra phics and Spatial
Anal ysis. It provides a highly efficient means for graphic display of large
quantit i es of information collecte d on the basis of a rectan gular coor d inate
grid. The GRID program is wri tten in FORTRAN IV . It is operational on the
IBM 360 computer at San Diego State Un ivers i ty and the Burroughs 3500
computer at VAFB.

The GRID computer mapping program is an automated a lternative to
drawing and planimetering overlays for mapping studies. The GRID program
produces a composite map output whi ch se lecti vely displays from two to ten
classes of data . GRID calculates the frequency of each class of data (the
number of gri d cells), the percent total by classes , and dis p lays the
results with a histo gram. GRID has two distinct advantages over manual
methods :

1 . Combinations of overl ays for displaying alternatives can be
produced almost without limit.

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

To apply the GRID p rog ram to VAFB , the area encompassing the base was
divi ded 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
detaile d resolution , such as vegetation cove r, the bas i c gri d cell was
sub divided into nine square subunits of 2.55 acres each. An interpretive
subroutine in the GRID p rog ram then p rovides a dec i s i on for the ass ig nment
of each 23-acre cell to a category determined by the values of the nine
su bunits . S

The [PS also contains a Search/Count proyram . This program is run
inde pendently of GRID wi th the computerized data base. It will locate and
print out data base variables for selec ted gr id cel ls . By enterin g the
alphanu meric coordinates of selected grid cells , the program will print
out the data base varia bles for each gri d cell and count the frequency of
each subvariable. The Search/Count program can be ~ise d , for exam p le , to
compute the areas of various vegetat i on types that would be affected by
alternate placements of a runway -launch complex.

2
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The computerized data base developed during the Vandenbe rg study
contains both abiot ic and biotic information coded into the grid system.
For each grid cell the data base now conta ins an inter p retation for soil
type , slo pe , exposure , elevation , and vegetative cover . The data base
exists on cards and magnetic tape . It is organized so that it can be easily
updated.

3
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SECTION III

HOW TO USE THE ENVIRO NMENTAL PLANNING SYSTEM

To effectively operate the [PS , as a flexible tool for environmental
analysis and plannin g, the user must be familiar with the components of the
system and how they operate. Section II gave an overv i ew of the EPS. A
detai led Users Manual for operating GRID and the Search/Count program , as
adapted for VAFB , is presented in Section VI. Many examp les 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 usin g it , are given in Section V II .
The combination of the Users Manua l 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 [PS are presented in Section IV.
Several of the case studies are fully documented in the appendix with
prog ram listings . In addition , the appendi x contains a comp lete p rog ram
listi ng for GRID and the Search/Count program as adapted to the Burroughs
3500 computer. To gain initial experience operating the [PS , the user
shou ld 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 plannin g system . The challenge is now to imp le-
ment the [PS for operational environmen tal analysis and planning.

I
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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 elevat ion in the grid cel l determined the code assigned to that cell.
Usin g this system , 10 different codes were used to describe the elevation
from sea level to the hi ghest point of VAFB. All 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 di s p lay output . The s ame informat i on could easily be obtained by
Planimeter ing the appropriate contours on a topog raphic map . This case is
too sim p le to d is p lay the full powe r of the EPS , but it is desirable to
inclu de for just that reason .

The elevat ion data , along with other data variables , can be used to
study general hydrologic features on the base . A GRID map coulu be p rinte d
to study lowl and drainage areas by printing out all the areas wi th 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, Fi gure 3.2.3). Similarly, areas below 1200 feet may be consistentl y
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 p rog ram and data base varia b les to define

areas of high environmental sens itivity to erosion . The soil and vegetation
data base varia bles were used in the study . They are described in detail in
Section V III .

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 unsuita ble land types (based on
eng ineering restraints). The term “land type ” is used to describe areas
where the soi l materials are too rocky , shallow , severel y eroded , sandy , or
wet to be classified as distinct soil types . The category “unsuita b le 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 , sed i mentary rock lan d , gu l lied land , etc .

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

5
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TABLE 1. SUMMARY OF ELEVATION CLASSES FOR VANDENBERG AIR FORCE BASE , BASED
ON GRID DISPLAY OUTPUT.

Elevation Classes *Estimate d 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 20.7

600- 800 528 12122 11.4

800-1000 406 9322 8.7

1000-1200 248 5694 5.3

1200-1400 13 1 3008 2.8

1400-1600 88 2020 1.9

1600-1800 50 1148 1. 1

1800 and over 49 1125 1 .1

TOTALS 4646 106670 100 .0

~Estimated acres = no. of cells x 22.96 acres per cell.
S.
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Level 1 = Background ( .) e.g., all soils not classed in levels 2 to 5.
Level 2 = Severely eroded soi l (+)
Level 3 = Soil with steep slopes (x)
Level 4 = Severely eroded soil wi th steep slopes (e)
Level 5 = Unsuitable l and types (U)

The Flexin subroutine to produce the GRID map in Figure 1 is listed in
Appen dix C. The DAT1~ statements in Subroutine Flexin list the individual
soil codes in each of the 5 levels . Table 2 is a summary of the 5 levels
base d on the GRID map output .

The GRID program has the advantage of producin g computer maps displaying
different combinati ons of vari ables almost without limit at minimal cost.
This is demonstrated by another GRID map (Figure 2). This GRID output used
the soil erosion potenti al data (described above) combined with unstable

F vegetati on . 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 levels. They are :

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

Level 2 = Severely eroded soil (,)
Level 3 = Soil with steep slopes (I)
Level 4 = Severely eroded soil with steep slopes (+)
Level 5 = Unsuitable land types (x)
Leve l 6 = Annual grassland (0)
Level 7 = Annual grassland and severely eroded soil (e)
Level 8 = Annual grassland and soil wi th steep slopes (e)
Level 9 = Annual grassland and severely eroded soil with steep slopes

(
~

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

• The Flexin subroutine to produce the GRID map in Figure 2 is listed in
Appendix 0. Table 3 is a summary of the 10 levels based on GRID output.

Other combinations of eroded soil , steep slopes , and unsta ble vegetation
can be mapped using GRID and the data base variables . For example, the
exposure vari able contains subvariable codes for multiple exposures in a
cell due to drainage areas or ridge lines . These subvariab le codes would
indicate sloping lan d with potentially eroded soil. A GRID map could be
p roduced 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 plant or animal species o~ substant i al
importance that mus t be considered in an Environmental Impact Statement.
As a result of the ecolog ical assessment of VAFB three vegetation areas on
the base were identified to be of prime ecological significance and were

U cited as a potential environmen tal problem deservinq special consideration 8



TABLE 2 . SUMMARY OF GRID LEVELS DISPLAY ING AREA S WITH SOILS
OF HIGH EROSION POTENTIAL .

Estimate d Percent of
Level No . of Cells Acres Total Cel ls

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

IOTALS 4646 106672 100.0

TABLE 3. SUMMARY OF GRID LEVELS DISPLAYING AREAS OF HIGH
EROSION POTENTIAL BASED ON SOILS AND VEGET ATION.

Est imated Percent of
Leve l No. of Cells Acres Total Cells

1674 38435 36.0
2 8 184 0.2
3 68 7 15774 14.8
4 16 367 0.3
5 589 13523 12 .7
6 974 22363 21.0
7 17 390 0.4
8 465 10676 10.0
9 73 1676 1.6

10 143 3283 3.1

OTALS 4646 106671 100.1
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for the STS program (Reference 1). The areas are : Tanbark Oak forest,
Bi shop P i ne forest , and stabilized sand dunes .

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

.

55 

Level 1 = Bishop Pine forest (x)
Level 2 = Tanbark Oak forest (0)
Level 3 = Stabilized sand dunes (I)
Leve l 4 = Background ( .) e.g., all vegetation types not included in

levels 1 to 3 or levels 5 to 7
Leve l 5 = Bishop Pine forest—partial occurrence (+)
Level 6 = Tanbark Oak forest-partial occurrence (0)
Level 7 = Stabilized sand dunes-partial occurrence (

~
)

The Flexin subrout ine to produce the GRID map in Figure 3 is listed in
Appendix E. The vegetation subvariables were coded at the 2.55-acre subcel l
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 majori ty of
the subcells. If the vegetation type was one of the key types , i t was
map ped as level 1, 2, or 3 for the grid cell. If a key vegetation type was
p resent , but di d not occur in the majority of the subcel ls , it was map ped
as leve l 5, 6, or 7. All other vegetation types were mapped as background.
Table 4 is a suninary of the 7 levels based on the GRID output .

The GRID nap dis playing 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 distribut ion of some animals can be mapped
based on their habitat preference . The Califo rnia Legless Lizard (Anniella
pu lchra ) is a species regulated by the California Fish and Game Coniiiission .
It occurs on VAFB and is cons idered 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), suita b le hab i tat
for A. pulchra was described using subvariab les in the computerized data
base. Suitable habitat for A . pulchra include d: a suitable soil type
(sandy or l oamy soils) , a preferred vegetation type , or a combinat ion of
both .

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

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

Estimated Perce nt of
Level No. of Cells Acres Tota l Cells

1 20 459 0.4
2 2 46 0.0
3 4 11 9437 8.8
4 4032 92575 86.8
5 45 1033 1.0
6 9 20 7 0.2
7 127 2916 2.7

OTALS 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

1 14 321 0.3
2 15 344 0.3

• 3 5 115 0.1
4 39 895 0.8

5 1360 31226 29.3
• 6 68 156 1 1.5

7 374 8587 8.0
8 4 92 0.1
9 146 3352 3.1

10 262 1 60178 56.4

TOTALS 4646 106671 99.9
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Level 1 = Coastal strand ( , )
Level 2 = Stabilized sand dunes (I)
Leve l 3 = Coastal bluff (+)
Leve l 4 = Oak woodland (X)
Level 5 = Suitable soil associations (0)
Leve l 6 = Coastal strand/suitable soil overlap ( @ )
Level 7 = Stabilized sand dunes/suitable soil overlap (0)
Level 8 = Coastal b luff /sui tab le soil overla p (~)
Level 9 = Oak woodland/suitable soil overlap (5)
Level 10 = Background ( . )  e.g., areas of unsuita b le ha b itat .

The Flex in subroutine to produce the GRID map in Figure 4 is listed in
A pp endix F. The data s tatement in Sub routine Flexin contains 22 so i l co des
wh i ch were designate d as suita b le so i l associa tions . Ta b le 5 i s a s ummary
of the 10 levels used to display suitable habitat for A. pu lchra based on
the GRID com puter output . The levels of suita b le hab i tat we re no t ranke d
in this study , b ut w i th ex per t consulta ti on this could be done .

4. EFFECTS ON VEGETATION TYPES DUE TO ALTERNATE PLAC EMENTS OF A RUNWAY-
LAUNCH COMPLEX USING THE SEARCH /COUNT PROGRAM

The Search / Count program developed for the EPS is useful for mak i ng
detailed studies within the general study area of VAFB. Given the alpha-
numeric coor di nates of selecte d gri d cells , the Search/Count program w ill :
d irect the com puter to locate the g rid cel ls  i n the data base; frequency
count the subvari ables of the selected grid cells (and convert them to
acres if requested); print out the data base file for each selected gri d
cell ; an d print out the fre q uency counts of the su bvar i ab les for the g roup
of se lec ted g rid cel ls . Instruct i ons for us i ng the Search /Count p rogram
are given in Section VI. A listing of the Search/Count program is given in
Appendix G.

i n th i s case stu dy, the Search /Coun t p rog ram was use d to com pute
areas of various vegetation types that would be affected by alternate place-
merits of a runw ay-launch complex to be used for the proposed Space Transport
Systel.; (STS). The dimensions of the runway -launch complex are given in the
DOD SIS Fac i lity Develo pment Specification (Reference 6). The grid cell
layout requires that analysis of anything other than exact North—South or
East-We st l ayout include adjacent areas.

• Figure 5 is a diagram showing the relative positions of the grid cells
affect ed i f the runwa y-launch com p lex was located on the p resen t runw ay
fac i lity at VAFB wi th a new runway ex tens i on an d addit ional 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 suninary of the vegetation types affected , at the 2.55-
acre su bcell resolut i on , for the proposed runway extension only (dark area

r ’
~ 

of Figure 5) based on the Search/Count program output. Table 7 is a
similar summary of the vegetation types affected in the light area of
Fi gure 5.

15 
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Sha ded gri d cells = Area a f fec ted by a new runway
extensi on

Unshaded grid cells = Area affected by ex is t i ng
runway wi th fac i l i t i es  and
proposed fac i l i t i es

I FIGURE 5. RELATIVE POSITIONS OF AFFECTED GRID CELLS tY A RU .~’~P.Y- LAUNCH
U 

COMPLE X LOCATED ON THE PRESENT RUN~.I~.Y FACILITY AT V A N D E I B E ~ G A FB .
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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
Ve getat i on Type Su bce lls Acres
Grassland -annual 48 122
Cha parra l 130 332
‘Ruderal vegetation 72 184

Coas tal sa ge scru b -
normal phase 8 20

Plante d trees 5 1 3
Cha parral_ sparse phase 34 87

Coa stal sa ge scru b-
stabi li ze d dune phase 1 3

Man -ma de facilities 8 20

TOTALS 306 781

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

ON THE SEARCH /COUNT PROGRAM .

No. of Estimated
Ve getat ion Type Subce lls Acres
Chaparral 54 138

Ruderal ve getation 256 653
• Coastal sage scrub-

normal phase 2 5
Man-ma de facilities 64 163

Grassland-annual 11 28

~TOTALS 387 987

‘ I.
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Two alternate configurations of the runway-launch complex are tested to
demonstrate the flexibility of using the Search/Count prog ram. Configura-
t ion I shows the effect on the various vegetation types if the runway-launch
comp lex was constructed as a mirror image of the previous cell configuration
at the same general location of the present runway . Figure 6 shows the
relative pos’ition of the 77 grid cells for Configuration I. Table 8 is a
summary of the vegetation types affected by Configuration I.

Confi guration II demonstra tes the effect on the various vegetation
types if the proposed runway -launch comp lex 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 summa ry of the vegeta-
tion types affected by Configuration II.

In addition to information on the vegetation types affected , as
described in the above examp les , the Search/Count program prints out sub-
var i ables and fre quencies for the so i l 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.

5

~
p 1 .
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FIGURE 6. RELATIVE POSITIONS OF AFFECTED GRID CELLS FOR CONFIGURATION I OF
THE RUNWAY-LAUNCH COMPL EX.
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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 .

No . of Es ti mate d ;
Vegetation Type Subcel ls Acres
Grassland -annual 120 306
Coastal sage scrub -

normal phase 108 275
Chaparral 285 727
Ripari an woodland-

sparse phase 1 3

Riparian woodland 1 3
Rudera l vegetation 151 385
Man -made faci l i t ies 27 69

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 .

- No . of Estiniated~
~~,getation Type Subce lls — 

Acres
Coastal sage scrub-

stabi l ized dune phase 27 69
2 

Grassland _annual 276 704
Coastal sage scrub -

normal phase 113 288
Ruderal vegetation 14 36
Chaparra l 250 637
Planted trees 4 10
Ripari an woodland 2 5
Riparian woodland-

s parse phase 1 3
Man-ma de facilities 6 15

~:_. TOTAL S 693 1767 U
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SECTION V
COMPARISON OF MANUAL AND AUTOMATED METHODS FOR

DETERM IN ING AREAS OF VEGETATION

The purpose of this study is to test severa l methods for manual ly
determin i ng areas of vege tat i on and stat i st i cally compare them to automated
methods using the digit ized data base. Three diffe rent scales of anal ys i s
we re used to compare selected areas of vegetation -- two manual methods and
one autom~sted metho’~.

1. MANUAL METHODS
Two manual metho ds were used for determin i ng areas of vege tat i on i n the

follow i ng stu dy:

a . cutt i ng and we ig hing metho d
b. p lanimeter method

T he overla y ve getation ma ps made for the C series of maps in the Base Master
Plan (Reference 4) were used in the study .

2 . CUTTIN G AND WEIGHING METHOD
The cutting and weighing method ‘i nvo1’~es 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
compare d w it h the known wei ght and area of the vegetat i on ma p to calculate
the area of each vegetation type. A sensitive balance (± 0.0001 gram) must
be use d to accurately wei gh the p ieces of the map .

The follow i ng p roce dure was use d w i th Ve geta tion Ma p Sheet No. 6 1 us i ng
the cutting and weighing method :

.4

a. Determine the total area of the ma p sheet.
b. Wei gh the whole map shee t.
c. Cu t out the individual areas of vegetation with a sharp razor

bla de or kn i fe .
d. Weigh the combined pieces of each vegetation type .
e. Calculate the areas of each vegetation type by equating the area

an d weight of the whole map with the individual weights of each
ve geta tion type.

Table 10 is a surmiary of the cutting and weighing method anal ysis for
V ege ta ti on Ma p Sheet No . 61 . T he areas calculated by the cu tting and
wei ghi ng me thod compare ra ther closel y to those planimetere d for the same
map sheet (see Table 11) .

The cutting and we ig h i ng metho d has several d isa dvanta ges when compare d
to the p lan i meter metho d :

a. It takes longer (depending on the number of areas to be cut and
.
51. . their irregulari ty).

b. There are more calculations and measurements required to estimate
the unknown areas.
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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 Aré~Code No. * (Grams ) (Square Inches) (Acres)
25 0.0052 0.12 2 U

0.0046 0. 10 2
12 0.0180 0.41 7

118 0 .0338 0 .77 14
6 0.0746 1.71 31

00 1.7802 40.73 736
* 

19 0.0017 0.04

5 0.0153 0.35 6

7 1.0607 24.27 439

16 3.1711 72.56 1312

IJND** 0.0169 0.39 7

TOTALS 6.1821 141.45 2557
I 

Weight of whole map 6.18 25 grams ;

.1. Area of whole map = 141.47 square inches

Total time for analysis = 3.5 hours
‘ *See Section VI I

* **Undetefl~~ned vegetation types

~7
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TABLE 11 . PLANIMETER SUMMARY FOR VEGETATION MAP SHEET NO. 61.

‘
94’ ; Vegetation Area Estimated Area

iCode No. * (Square Inches ) (Acres)
UND** 0.44 8
12 0.40 7

16 73 .05 1321
18 0.65 12

5 0.33 6

6 2.05 37

19 0 .02 0
9 0.13 2

7 24.18 437

DI) 41.21 745
25 0.12 2

rOTAL S 142.70 2577

Total time for analysis 3.2 hours ‘

U

*See Section VII

1**undetermined_ vegetat io n types

I

i
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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 vegetat ion 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 anal yses . Ta b les 11 , 12 , 13 , and 14 summarize
the planimeter data for the four map sheets .

An advanta ge of using the planimete r method over automated methods is
that the display is in a form famil iar to those accustomed to reading maps.

U Disadvantages of using the p lanimeter method over automated methods are :

a. Cost and time of preparing and planimeter ing over lay combinations
limit the number of closely related alternatives that can be ‘ U

eval uated and displayed.
b . Too many overlays put on top of one another quickly get confusing

unless irrelevant elements are screened out , which is diff icult
with conventional cartography .

4. AUTOMATED METHOD
The GRID computer graphics prog ram 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 Cel l Count program are given in Appendixes G and
H.

Advanta ges of the automated method over manual methods are :

a. Combinations of overlays for displaying alternati ves 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
F user.

b. The reso lution is not as fine as with the manual method.

5. INVESTIGATION OF THREE DIFFERENT SCALES OF ANALYSIS
Th is 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.

1Vegetati on Area ‘ 
Estimated Area t

Code No. * (Square Inches) (Acres)
18 2.96 54

UND** 2.25 41

6 17.79 322

9 0.34 6

16 63 .57 1149
5 49.31 891

19 1.10 20

4 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
.4 *See Sect i on V II

**Undetermined vegetation types

_ _ _ __ _ _ _  _ _ _  — -~~~~~~~~~ -—~~~~~~~~~~~
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TABLE 13. PLANIMETER SUMMARY FOR VEGETATION MAP SHEET NO. 41.

1Vegetation Area Estimated Area
Code No. * (Square Inches) (Acresi

12 0.26 5

13 9 .14 165
6 11.94 216

16 57 .22 1034
14 0 .32 6
17 3.80 69

5 14.91 270
25 0.11 2

22 4.14 75

52 2 .06 37
4 15.90 287

18 4.79 87

23 1.93 35

9 0.05 1
.4 UND** 1.35 24

20 13.42 243

19 0 .34 6
* 42 0.41 7

TOTALS 142.09 2569
•

Total time for analysis = 4.5 hours

*See Section V I I
U 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ vegetation types

L. 
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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

5 0.78 14

52 0.95 17
• 

~

‘ 00 0 .10 2
19 0.05

UND** 0.09 2

22 0.13 2

ITOTALS 142.66 2579

To tal time for anal ysis = 4 .0 hours
*See Sect i on VII
**Undeterm ined vegetation types

•
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The map sheets used in the study are descri bed in Sec t ion V ~3. The
Small Cell Count program was simu l ated 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 subce ll determined the
vegetation type for the 23-acre grid cell.

The gri d cell counts were converted to acres for comparison of areas of
vege tation 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 sniallest in numbers of acres , us ing the estimated acres plani metered
for each vegetation type. The percent deviation (small cells) was computed
by the following f o r m u l a :

percent deviati on (small cells) =

acres (small cells) - acres (planimete rec~,) ~ 100 r tacres (planimetered) pe cen

Acres computed for the planimetered data were assumed to be more accurate than
acres compute d by the gri d metho d.

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

percent deviation (large cells) =

acres (large cells ) - acres (planimetered ) 100acres (planimetered) x percent

.4 
Compar i ng the percent deviat i ons for both the small and lar ge cel ls

gives a common trend of less devia tions between the three scales of analysis
for estimating large areas. As the area decreases , the percen t deviat i ons
increase for both the small cell and large cell grid data. For this parti-
cular study, there was less than 7 percent dev i at i on between the three
d i f f e ren t scales of anal ysis 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
wei ghted by using the planimeter estimated acres for each vegetation type.
The weighted mean deviation was cal cu lated by the fo l lo w in i formula:

weighted mean deviation = ~Lacres ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Usin g the data in Table 15, the following values were calculated:

wei ghted mean deviation (small cells) = 3.3
weighte d mean deviation (large cells) = 7.1

The above values indicate that overall , there is more var ability when
estimating acres of vegetation using the aggregated 23-acre GRID cell , as
compared to the small cell count method .

28
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TABLE 1 5. POOLED DATA OF FOUR VEGETATI ON MAP SHEETS USING THREE
DIFFERENT SCALES OF ANALYSIS.

Percent Percen’E”
~Vegetation Planimeter Small Cells Deviation Large Cells Deviation

Type 
* 

Es tiniated Estimated S m all Estimated Large
(Code No.) Acres Acres Cells Acres Cells~~

1 6 5157 5182 0.5 5250 2.4

7 1222 1 242 1.6 1240 1.5

5 1181 1247 5.6 1263 6.9

00 747 719 -3.7 620 -17.0

6 660 701 6.2 735 11.4

4 344 367 6.7 344 0.0

20 243 237 -2.5 230 -5.3

1 3 165 173 4.8 230 39.4

18 152 130 -14.5 161 5.9
U 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 -130.0

25 4 10 150.0 23 -~
‘ 5.u

8 0 8 - -  0 - -

UND** 75 -- -- --

TOTALS 10286 10283 10287

*See Sec ti on VI I
**Ijndetermined 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 non parametric Spearman rank correlation method (Reference 7) was
used to compare the pooled data in Table 15. The computing formula for
the Spearman rank correlat i on coefficient is :

l - 6 ~d~r5 = 
~n - n

The value of r may ran ge from -l to +1. The interpretation of r is that
as i ts value a~proaches +1 , the two groups have increasingly simi~ ar rank
correlat i on .

Two Spearman rank co r re l a t ion  tests were per formed on the da ta i n Ta b le
15. In the f i rst test , acres (planimetered) were compared to acres (small
cells) for the different vegetation types . The calculated value of r~ 

is:

r5 
= 0.958

In the secon d tes t, acres (planimetered ) were compared to acres (large
cells) for the di fferent vegetation types . The cal culated value is:

r5 
= 0.920

Both tests showed highly significant rank correlations. The critical
value of the Spearman rank correlati on coefficient for the above two tests
is:

rS OS(2)20 
= 0.447 P < 0.001

The in terpretation which can be niade from the Spearman rank correlation 5,
.4 tests above is that both methods of estimating areas of vegetation (small

cell an d large cell), when conUpared to planimetered areas , show hi ghly
s ig n i f i can t corr elat i on when the i r areas are ranke d. The percent devi ation
of the p lan i metere d areas from the small cell an d lar ge cell areas mus t be U

a considere d to v i ew the Spearman rank correla ti on test i n pers pec t ive .

6. COMPARISON OF THE SMALL CELL COUNT PROGRAM AND GRID
This study compar es areas of vegetation for the entire base as estimated

by the small cell (subce l l)  count program and GRID (aggregated to 23-acre
cel l s ) .  Two different aggregation methods we re used. In the fi rs t method ,
the computer was directed to determine the predomin ant vegetation type of a
gr i d cel l  from the ve getat i on types of the n i ne su bc e l l s . In th e second
metho d , the computer was directed to determine the vegetation type for a grid
cell by using the vegetation type of the center subc ell. T~5i e 1 6 su mm arizes
the data . The grid cell counts were conver ted to acres 1’

~~ r co..par~son .

The vege tation types i n Table 16 were ranke d from large s t to smalles t
(in numbers of acres) using estimated acres by sm all cells. The differences
between the totals for both GRID methods was due to rounding error.

Percent deviation was computed by the formula:

_ _ _  - .--“~~~~~~~~~~~~~~~ ——“ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



TABLE 16. AREAS OF VEGETATION FOR VANDENBERG AFB .

GRID Percent GRID Percent
Ve getation Small Cells (Majority ) Deviation (Center) Deviation

Type Estimated Estimi ated GRID Estimated GRID
(Code Noj* Acres Acres (Majority ) Acres (CenterL~

16 38610 39422 2.1 38389 -0.6
6 19337 19746 2.1 l91C3 -1.2
5 14359 14671 2.2 14350 -0.1
8 9091 9092 0.0 8931 -1.8
3 4149 4294 3.5 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 2.7
20 1907 1975 3.6 1929 1.2
12 1658 1676 1.1 1883 13.6
4 1617 1 561 -3.5 1676 3.6
42 436 390 -10.6 528 21.1
24 431 436 1.2 321 -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
52 283 184 -35.0 321 13.4

U 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• 22 194 184 -5.2 161 -17.0

17 166 161 —3.0 115 -30.7
11 158 115 -27.2 207 31.0
9 127 161 26.8 92 -27.6

a 

2 61 46 -24.6 69 13.1
26 43 46 7.0 46 7.0
62 33 0 -100.0 23 -30.3
10 8 0 -100.0 0 -100.0

TOTAL S 
— 

106621 1 06650 106671

*See Sec ti on VI I
Weighted mean deviation GRID (majority ) = 3.7

We ighted mean deviat ion GRID (center) = 2.1

L
U
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percent deviation acres (GRID)~~~ac~~s(:~~1~ cells ) x 100 percent

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

S acres . In general , the percent devia tions i ncrease as the areas of the
vegetation types decrease.

The weighted mean deviation was used to compare the percent deviat ion
GRID (ma jority ) to the percent deviation GRID (center) when their values were
weighted by using the small cells estimated acres for each vegetation type
in Ta b le 1 6. See Sec ti on V ~5 for the computing formula for t he we ig hte d
mean deviation.

Usin g the data in Table 16, the followi ng values were calculated:

weighted mean deviation GRID (majority ) = 3.7
weighted mean deviation GRID (center) = 2.1

The values above indicate that there is niore 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 (simi all cells) were
compared to acres (GRID , aggregated by the majori ty of subcel ls) for the
different vegetation types. The calculated value of r5 is:

S 

r5 
= 0.983

In the secon d tes t, acres (small cells) were compared to acres (GRID ,

a 
aggregated by the center subce ll vegetation type). The calculated value is:

r5 
= 0.980

The ca lcula ted values of r i n both tests showe d hig hly significant
rank correlations. The critica ~ value of r5 for the above two tests i s :

= 0.362 P < 0.001

The in ter p reta ti on from the Spear m an rank  cor re la t i on tes ts i s th a t bot h
GRID me thods of estimmiating areas of vegetati on for the entire base wNen
compared to areas computed by the small cell method show hi ghly significant

S correlation when their areas are ranked. The calculated Spearnian rank
correlation coefficients are almost identical for the two comparisons.

The pe rcent deviations for the two aggregation methods show close
— .  similarity , es pecial l y for the larger areas. As the areas ,ftUcredse ,

departures from the areas estim at .Ui by small cells increase. The aggregated



GRID metho d by the major i ty of su bce lls seems to be the most severel y affe cte d.
S 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 Ta b le 16, is the center subce ll method . This metho d
can be mo di f ied to more accuratel y display areas of scarce vegetation (less
than 200 acres) by having GRID display areas of partial occurren ce of the
scarce vegetation types. More research is needed on this aspect of
aggregation.

.4

.
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SECTION V I
USERS MANUAL

1. INTRODUCTION
The following Users Manual is wri tten specifi cally for the use of the

GRID computer graphics program and the Search/Count prog ram 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 disp lay of large quant i ties of information collecte d on the bas i s
of a rectangular coordinate grid. It has the capacity of manipulating up
to 10 ,000 different gr id 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 wri tten in FORTRAN IV. They are
operational on the IBM 360 com puter at San Die go State Un i vers ity and the
Burroughs 3500 computer at VAFB. The computer programs in the EPS are
designed for computer users rather than computer prog rammers . They require
the user to have a basic knowle dge of FORTRAN IV .

Complete listin gs for the GRID program and the Search/Count program are
given in Appendixes A and G. Examples in the Users Manual and programs
l istings in the appendixes are specifically adapted for the Burroughs 3500
compute r. The user is adv i se d to consult w i th a prog rammer to adap t the

.4 computer p rograms 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
con tinues horizontally row by row and from left to right in each row . The
numbers below represen t the or der in which the firs t 40 gr i d cel ls are
p rocesse d and pri nted for GRID ma ps of VAF B:

1 2
3 4 5 6
7 8 9 10 11 12 13 14 15
16 1 7 18 19 20 21 22 23 24 25 26 27
28 29 30 31 32 33 34 35 36 37 38 39 40

To obtain a map, the user must provide the following packages or sets of
i nst ruct i ons: Sub rout i ne Flex i n , Irregular Outline Package , Map Packa ge,
and Data Input Pac kage .
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3 . SUBROUTINE FLEXIN
Fle xi n is the FORTRAN su brout i ne in GRID which is modif ied by the

user to produce a map. Flexin is called by the main program once for each
data cell that i s ma pp ed. The user s pec i f ies two sets of instruct i ons i n
Flex i n :

a. Where the data value is located on the data card or tape.
b. What anal ysis , if any, i s to be performe d on the data vari able

or variables to derive the value that is ma pped.

The su b routine s tatement for Flexin i s :

SUBROUTINE FLEXIN( IFORM , T, FIRST
S The variables IFORM and FIRST are carried into the subroutine as contro l

vari ables . The data val ue 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
ins tructions 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
log ical var i ab le in Subrout i ne Flex i n. It is true on the firs t entry to
Flexin and false on all other entries from the main program. This use of

S ‘ FIRST is automatically set in the GRID program outside of Subroutine Flexin.

Exam p le 1 shows how to use Flex i n to ma p the elevat i on data co ded for
VAFB. This is a rela tively simple use of Flexin.

Exam p le 1:
A S imp le Use of Sub rout i ne Flexin

SUBROUTINE FLEXIN ( IFORM , 1, FIRST
READ(11,1) EL
1 FORMAT( 16X , Fl .O)
T = EL
RETURN
END

U Th is sub rou ti ne i nstructs the com puter to read the var i ab le EL fro m~ 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
ass igned 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
s tatement . Flexin i s called once for each gri d cell that is ma pp ed. A new
value for T is read and returned to the main program for the value to be
ma pped for each grid cell. T is mapped according to instructions given in
the Map Package . For example , the Map Packa ge could be se t up to ma p the
eleva tion data into 10 levels -— for the 10 possible elevation codes.

Exam p le 2 shows how to use Flex i n in a more de ta i le d anal ys is to pro duce
a rap which will display areas of suitable habitat for the Cal ifornia Leg less
Lizard . Both the soi l and vegetation data were used in ma kin g the map.

• . F ig ure 4 s hows t he GRID ma p for this e xamp le.
35
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S Example 2 :
A Complex Use of Subroutine Flexin

Exp lanatory Note s

SUBROUTINE FLEXIN ( IFORM , T , FIRST )
REAL SOIL (22) a.
DATA SOIL /4.,5.,6.,25.,28.,59.,6O .,63.,64.,76.,ll3 ., blll4 ., l33 .,l 34.,l38.,l 68.,l70.,2O6 .,2O7.,2O8.,2l7.,7l./
NTYPE= 22
READ(l l ,ll) S ,V c .

11 FORMAT ( 3X ,F3.0 ,3OX ,F2.0 )
T=lO . d.
DO 300 J= 1 ,NTYPE
IF(S.EQ .SOIL(J)) GO TO 450

300 CONTINUE
IF(V .EQ .l2.) T= 1.
IF(V.EQ.8.) T=2.
IF(V .EQ.ll .) T=3.
IF(V .EQ.3) T=4.
IF(V.EQ. 31.) T=4.
GO TO 500

450 IF (V.NE .l2 .) T=5.
IF(V.NE.8 .) T=5.
IF(V .NE.l l. ) T=5.

‘S IF(V .NE.3.) T5 .
IF(V.NE .3l.) T=5.
IF(V.EQ .l2.) T=6.
IF(V .EQ.8.) T=7.
IF(V .EQ .ll .) T=8.
IF(V .EQ .3.) T=9.
IF(V.EQ .3l.) T=9. e.

500 CONTINUE
RETURN
END

S Ex p lanator y Notes for Exa mp le 2 :
a. This statement creates storage space for 22 soil codes.
b. Twenty-two soil types were identified as suitable for the Legless Lizard . S

These so i l co des are entere d i nto the stora ge s paces create d i n a .
c . A soil co de an d vegetat i on co de are rea d for a g ri d cell from the data

tape .
d. The remainder of the subroutine compares criteria for a suitable habitat S

for the Legless Lizard with each vegetation and soil code in the data
base. Ten different levels were selected for printing the map. Each grid
cell is classi fied into one of the levels based on its vegetation and U

soil codes . The l evel is returned to the main program as the value of
T . T he levels for suitable ha b i tat are :

Level 1 Coastal strand vegetation
Level 2 = Coastal sage scrub-stabilized dune phase vegetation S

Level 3 = Coastal bluff vegetation
Level 4 = Oak woo dland ve getation
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Level 5 = Sui ta b le so i l assoc i a t ions  S

U Level 6 = Coastal strand/suitable soil overlap
Leve l 7 = Coastal sage scrub—stabilized dune phase/suitable soil overlap
Level 8 = Coastal bluff/ suitable soi l overlap
Level 9 = Oak woodland/suitable soil overlap
Level 10 = Areas which are not suitable habitat for the Legless Lizard

e. Once the value of T is determined for a grid cell in Subroutine Flexin ,
it is mapped accordin g to instruct i ons p rov id ed in the Map Packa ge . 

S

S 
Exam p le 3 shows a relatively sim p le use of the control vari able IFORM ,

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

Example 3:
Use of IFORM W ith Subroutine Flexin

r Ex p lanatory Note s
GO TO ( 1 , 2 ), IFORM a.

1 CONTINUE b.
READ(ll ,l5) EL C.

15 FORMAT ( 16X ,Fl .0)
T = 2 . - i

IF EL .EQ. 0. T=1 .
IF EL .EQ. 1 . T=l .
IF EL.EQ . 2. T=l.S RETURN U

2 CONTINUE d.
READ ( ll ,l5 ) EL

• 1=2.
IF EL .EQ.6. T=l .

S IF EL .EQ.7. T=l.
IF EL .EQ.8. 1=1. 5
IF EL .EQ.9. 1=1. 5

RETURN
-
• 

END

Explanatory Notes for Example 3:
a. The var iable IFORM is carried into the subroutine as a control variable.

The value to be mapped is carried back to the main p~.;gramii as T (Flexin
is calle d once for every value to be mapped).

b. Since 2 maps are to be made , F lexin is sp lit into 2 segments. The
variable IFORM is given its value in Elective 2, fiel d 1 of the Ma p
Package for each map. Two map packages are required to produce 2 maps .
After rea di ng the GO TO statement , the p ro gram jum ps to the statemen t
N CONTINUE , where N i s the value of IFORM . If IFORM equals 2 , as
specif ied in the Map Package , the program wi l l  execute statement 2
CONTINUE an d the statements fol lowing it.
In Examp le 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

S 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 disp laying elevat i on
in 2 levels. Level 1 displays all gri d cells coded from zero to 600

S feet. Level 2 displays all grid cells coded at elevations greater than
600 feet .

d. Th i s rout i ne instructs the compute r to p roduce a map d i spla yi ng elevation
in 2 levels. Level 1 displays all grid cells at 1200 feet or greater.
Level 2 displays all grid cells less than 1200 feet.

4. IRREGULAR OUTLINE PACKAGE
This data se t s pec i f ies the sha pe of the outli ne for the gr id map. T he

irregular outline data determ i ne the number of cel ls from the left and right
si des of the map, in each row , that are lef t blank . The fol low i ng data cards
are used to make the Irregular Outline Package :

a. On the fi rst card , IRREGULAR OUTLINE , is punched in columns 1-17.
b. On the las t car d , 99999, is punched in columns 1-5.
c. Between the first and last card , a series of cards with the

fo llowi ng fo rmat are punched:
( 1) In columns 1-5, the numbe r of successive rows for which the

format is repeated.
(2) In columns 6-10 , the number of b lank cel ls a t the beg inni ng

of the row.
(3) In columns 11— 15 , the nuniber of blank cells at the end of

the row .

The numbers above must be punche d as integer numbers . The y mus t 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 specifi ed
in columns 1-5). The second card refers to the second row (or rows ) etc.

The irregular outline is the f irst package to prepare in doing a GRID
study . The i rregular outline for VAFB was prepared from the Base Master
Plan maps (Reference 4) and U.S. Geol ogical Survey maps. The C-l.2 seri es

• 
of the Base Master Plan rimaps are blocked into 1000-foot grid cells. This
made it rela ti vel y easy to determ i ne the i rre gu l a r  o u t l i n e  to enclose  t he
base boun daries .

• Once the i rregular outline was determi ned , it was coded on to coding
forms an d the data car ds were keypunched . The i rre gula r o u tl ine data deck
contains 1 02 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 listing of the VAFB
irregular outline .

U Exam p le 4:
Arran gement of the Data Deck for the VAFB Irregular Outline
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Column 11111111
12 34567890 1234567
IRREGULAR OUTLINE

1 7 59
1 7 57
- - - 102 data cards

2 45 18
99999

Once t he i rre gular outli ne was determ i ned an d key punche d , it was used
for all successive GRID maps. The irregular outline is not usually changed
in a stu dy 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
i rregular outline.

5 . MAP PACKAGE
Th i s packa ge instructs the com puter on how to make the GRID ma p. A se t

of ma p elect i ves are use d to s pec i fy the instruct i ons for mak i ng the ma p.

a. Preparation of the Package
The map package is prepared according to the following procedure :
(1) On the fi rst card of the package , punch MAP in columns 1-3.
(2) On the last card of the package , punch 99999 in column s 1-5 .
(3) On the second , third , an d four t h car ds , punch the title you

w ish to have appear below the map. One or more of these cards
may be lef t b lank , 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

‘ i s not c a l l e d for , the stan dar d r e su l t  descr i be d un der eac h
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 stan dar d forma t i s use d for the elect i ves w i th the exce pti on of

ele1:tives 7, 10 , and 13. The format is:
(1) The elec tive number is punched as an integer in coluwns 4 and

5 (right justified).
(2) Six fields of 10 columns each are used for specif ying the

elect i ves:

Field Columns
11-20

2 21— 30
3 31-40
4 41- 50
5 51-60[ 51.. - 6 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 omi tted if the
numbe r is right justified.

• c. Elective 1:
Gri d (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 numbe r of columns of grid cells across the

S map.

U Fields 3 and 4 specify the size of each printed grid cell. Field 3 —

specifi es the numbe r of characters down and field 4 specifies the number of
characters across. If fields 3 and 4 are left blank , the printer cell size -j
will be 4 x 5 or ½ inch square.

For the VAFB irregular outline , a grid cell of 1 character (1 x 1)
produces a map of approximately 8½ by 19½ inches when 8 characters per inch
are printed by the line printer. This map is slight ly distorted vert ical ly
since the line printer will print 10 cha racters per inch horizontally. The
1 x 1 map is suitable for most studies.

A larger ma p wi th sl ightly less di s tor t ion  can be p ro duce d when the
S 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 p rog ram . The halves must be taped
together to form a complete map. The map measures approximatel y 22 by 49~’inches when measured from the bor der i ng row an d column numbers . The 2 x 3
gri d cell map takes approximately twice as much computer time to produce as

.4 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 i rregular outline.

Exam p le 5:
Elec ti ve 1

Column 5 11-20 21- 30 31-40 41-50
146.0 68.0 2.0 3.~

•

d. Elective 2 :
Data (1 card)
This elective controls the input options for the data. Data Option

A (see section on the data packa ge) was used for the VAFB data base. To
act ivate Data Option A , speci f y a number greater than zero in f ie ld 1. The
number specif ied in field 1 i s transferred to Subrou ti ne Flex i n as the valu e
of IFORM . The use of IFORM is discussed in the section on Subroutine Flexin.
Exam p le 6 shows how Elective 2 was use d for the Van denber g stu dy.

Example 6:
Elective 2

Column 5 20 ‘ U’

2 2
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S e. Elective 3:
Num ber 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

U 7 shows how to punch Elective 3 for an 8 level map.

Exam ple 7:
S Elective 3

Column 5 11-20
3 8~d

I 

f . Elect i ve 4:
Va lue Range Minimum (1 card )
This e lective is used to specify a number as the minimum value of

the total value range of the data. The numbe r is punched as a decimal
num ber in field 1. Standard is to use the minimum value of the data.

g. Electiv e 5:
Val ue Ran ge Maximum (1 card )
Th i s elect ive i s use d to s pec ify a n umber as the maximum value of

the total value range of the data . The number is punched as a decima l number
in fiel d 1. Standard is to use the maximum value of the data.

h. Elective 6:
Value Ran ge Intervals (1 to 2 cards)
This elect ive controls the value range for each leve l or interval.

• The total value range of the data , as modified by the min imum an d maxim um
of the data , (Electives 4 and 5), will be divided up into the number of

.4 levels specified in Elective 3. Standard is to have each level or interval
assi gne d an equal range .

To specify the desired range for each level , use values pro por ti ona te
• to the size of the desired ranges. These should be punched as decimal

numbers . See Exam p le 8. If there are more than 6 levels , continue on a
secon d car d , punching the number for the seventh level in field 1 , for the
ei ghth level in field 2 , etc.

I

Examp le 8:
Unequal Value Range Levels

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

Column 5 11— 20 21-30 31-40 41-50
6 10. 25. 35. 30.

I. E lective 7:
Symbolism (5 cards)
T t mi s  e lect ive specif ies the symbolism that w i l l  be printed on the

map. No standard symbolism is stored in the program. Therefore , this
41
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J1elective must be included in the map package. All 5 cards ‘rust be included
each time the program is run.

U On card 1, punch the elect ive number 7 in column 5.

On card 2, punch as follows (any print characters may be used for symbolism):
Co lumns 1-10 are used to specif y the genera l symbolism for each level

(column 1 for the symbol to designate the f i rst  level , etc . -- for as
many levels as are to be used).

Columns 11- 20 are used to specif y the special symbolism for the flag
points (column 11 for the symbol to designa te flag points in the
f irst level , etc. ). The f lag point is the central character of a
gri d cell.

Column 21 i s used to spec i fy the symbolism for a value less tha n the
m i nimum specified in Elective 4.

Column 22 is used to specif y the f lag point symbolism for a low va ’ue.
Column 23 is used to specify the symbolism for a value greater than the

maximum specif ied in Elect ive 5.
Column 24 is used to specify the flag point symbolism for a high value. 5
QQ.iumn 25 i s used to specify background symbolism. Backgrou nd symbolism

appears outside the outline of the study area. This column is
normally lef t b lank to indi cate tha t no symbol i sm is to ap pear
outsi de of t he stud y 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 symm ibolis m

for 10 leve ls .

• Exam ple 9:
Gra y Scale Symbol i sm for 10 l e v e l s

.4 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) Blan k low va lue symbolism and flag point (columns 21-22).

• (4) Blan k high value symbolism and flag point (columns 23-24).
(5) Blank background symbolism (column 25).

Column 11111 1 11 1122222 222
• 12345678901234 5678901234567

car d 1 7
card 2 .,,+X0O0OO~l23456789card 3 . -X0000A
car d 4 ~=XXcard 5 V

A 2 x 3 grid cell for level 7 would be printed on the GRID nap as
follows :

S QQQ
@79

To make a g~ J / scale for less than 10 levels , the level symbols an be
e l i r i nated in the following order:
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for : 9 levels eliminate : 2
U 

8 l eve ls  2, 9
7 l eve l s  2 , 9, 8
6 levels 2 , 9, 8, 3
5 levels 2, 9, 8, 3, 6

The fla g point symbolism should be adjusted accordingly.

j . Ele ct i ve 8:
Fla g Point (1 card)
The fla g poin t i s the cen tral character of a grid cell . The f la g

point symbolism specified in Elective 7 is printed at the flag poin t. If
fla g point symbolism i s not des i red , specify 1.0 in field 1. Standard is
special symbolism at the flag point. When a mao is made with a 1 x 1
charac ter g ri d , the f la g point symbol i sm i s automa tically su pp ressed .

k. Elect ive 9:
Histogram (1 card )
This elective controls the printing at the bottom of the map.

5 Specif y 1.0 in field 1 to generate a histogram bar chart at the bott omim of
the map. This bar cha rt shows the frequency of gri d cel ls i n each level .
Specif y 1.0 i n fiel d 2 to su pp ress numeric informat i on which is i nclude d
w i th the levels . Standar d is no bar chart and inclus i on of numeri c
informa tion . S

1. Elective 10:
Text (3 to 32 cards)

5 
This elect i ve i s use d to pri nt up to 30 lines of text below the

map. Standard i s to have no text . However , some ex p lana tory text i s
• us ually desirable for interpreting the map.

.4 To use th i s elective :
U (1) On card 1 , punch the i dentifying elective number 10 in columns 4-5.

(2) On no t more than 30 other cards, to be inserte d between the f ir s t
an d last , punch in columns 1—72 any supp lementar y i n f o r m a t i o n  to

• be used as the text for the map.
(3) On the last card , punch ENDTEXT in columns 1-7.

m . Elec t ive 13 :
• Gr id Numbering (1 card )

This elective generates row and column numbers on all four sides of
the gri d map to ass i s t the user in loca ting ind ivi dual cel ls on the map.

The to p left hand cell of the gri d is cal le d the Reference Grid Cell
(RGC). It provides the coordinates from which all the rows and columns are
rumbered. If the coord i nates of the RGC are not specified , the p ro g ram
assumes th em to be :

Column =

Row = N (N is the numbe r of rows specifi ed in Elective 1)

In f i el d 1 s pecif y 1.0 for grid numbering. In field 2 specif y the colu m n
number of the RGC . The standard for Elective 13 is no numbering. Example
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10 shows the use of Elect ive 13 for the VA FB irregular outline.

Exam ple 10:
Elec tive 13 for the VAFB irregular outline

Col umn 4-5 18-20 28-30 36-40
13 1 .0 1.0 147 .0

When Elec tive 13 is specified using the numbers given in Example 10 ,
the row num bers will correspond to the row numbers given in the C-l .2
series of maps in the Base Master Plan . The column designators have been
chan ged to correspond to the alpha designators given in the C-l .2 series of
maps in the Base Master Plan. Subroutine FLATON on the GRID program was
modif ied to print the alpha designators when Elective 13 is specified.
Therefore , when Elect i ve 13 i s use d , the alphanumeric coordinates of a grid
cell correspond to the grid system and registration described in Section V II. U

Exam p le 11 :
• An Examp le of a Ma p Packa ge

Exam ple 2 showed how to use Flex in to produce a map which displays areas
of su i table habitat for the California Legeiss Lizard (Anniella pulchra). S

S 

This example shows how the map package is set up to produce the map. The 
S

• fol l owing cards are used to set up the map package :

Card 1:

Column 1- 3
MAP

Car d 2:
.4

Colu m n 2—63 
_____

ANNIELLA PULCHRA MICROHABITAT / DISTRIBUTION ON VANDENBERG “\FB

• Card 3: Blank

Card 4: Blank

Card 5: Elective 1

Colum n 5 16-20 27-30 38-40 48-50
146.0 68.0 1.0 1.0

S Card 6: Elective 2

Column 5 20
2

Card 7: Electiv e 4

Column 5 11- 13
4 0.5

44___________ 
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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 1.0 1.0 1.0 1.0

Card 10: Continuation of Elective 6

Column 11-13 21-23 31-33 41-43
1.0 1.0 1.0 f.O

Card 11 : Elective 7

Column 5

I’

Card 12: Continuation of Elective 7

Colu irmn 1-20
,,+X00000.l23456789.

S 

Card 13: Continuation of Elective 7

Column 2-9
.-X0000A

Card 14: Continuation of Elective 7

Column 6-9
— =X X

Card 15: Continuation of Elective 7

Column 9
V

Card 16: Elective 9

Column 5 18-20
9 1.0

1ar r i  17: Elective 10

Column 4 -5----- ---- i
~

L 
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Car d 18 : Con ti nuat i on of Elect i ve 1 0

Column 7- 24
THE I~AP LEGEND IS :

Car d 19: Con ti nuat i on of Elect i ve 10

Column 7 -23
LEVEL 1= COASTAL STRANDJ’J

Card 20: Continuation of Elective 10

Column 7-60 
_____________

LEVEL 2= COASTAL SAGE SCRUB-STABILIZED DU~~~~~~~~~J1AS~~~~~~f l
Card 21: Continuation of Elective 10

Column 7- 33
LEVEL 3= COASTAL BLUFF ( ‘

~~

Car d 22:  Con ti nua t i on of Elec ti ve 1 0

Column 7- 31
LEVEL 4= OAK WOODLAND

S Car d 23: Cont i nua t i on of Elect i ve 10

Column 7-4 6 _________
S 

• LEVEL 5= SUITABLE SOIL AssoCJ A T Io N’~
’-r15

Card 24: Continuation of Elective 10

Column 7-58 
_____ __________

L E V E L  6 = COA STAL STRAND / SUITABLE SOIL OVER LAP ( J’
Card 25: Continuation of Elective 10

Column 7-7 1 
_____ _________

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

Card 26: Continuation of Elective 10

Column 16-27
OVERLAP ~T

~ Car d 27 : Con ti nua t ion of Elec t ive 10

Column 7-57 
________ _____ ______

LEVE L 8= COASTAL BLUFF / SUITABLE SOIL OVERLAP ~~

46

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



:“ -~~“

Ca rd 28: Con ti nua tion  of E l e c t i v e  10

Column 7-56
LEVEL 9= OAK WOODLAND / SUITABLE SOIL. OVERLAP r~~~

Card 29: Continuation of Elect ive 10

Column 7-22
BACK GROUND=

Ca rd 30: EN DTEXT

Column 1-7
ENDTEXT

Car d 31 : Elec ti ve 13

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

Card 32: Last Card of Map Packa ge

Column 1-5
99999

6. DATA INPUT PACKAGE
The GRID pro gram has two input options for the data. These input

options optimize the use of the program under two diffe rent types of opera-
tions .

a. Data Option A.
S Op tion A uses GRID as an i nde pendent prog ram i n wh i ch Sub routine

Flexin i s used to:
(1) Read the data.

U 
(2) Perform calculations on the data so as to generate the value

• to be mapped.

In Op tion 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 ope rate 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 pe rmits the user to rewind the
file between maps.

Data Option A is activated by specif yi ng a number g rea ter than ze ro i n
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 V 13.
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b. Data Option B
Th is option was not used with the Vandenberg data base. In Option B ,

S the data used to create the map are transferred to the GRID program as a
series of bi nary ar rays . One ar ray s pec i fies eac h row of the ma p. T he p rog ram
will expect one real value in the array for each cell in a row .

Option B is diffe rent from Option A in that it ‘ises GRID as a final job
ste p i n a ser ies of job steps to p roduce the ma p.

Option B is used automatically if Elective 2 is not specified. it is
U 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 wi th the control cards needed for submission to the computer.
The followin g procedure is used to operate the GRID program with the VAF B data

S 
, base on the Burroughs 3500 computer.

a . To comp ile the GRID p rog ram and loa d to the p rog ram li brary use the
S followin g control car ds:

(1) Col umn 1-37

‘ 2COMPILE SNFT~Ø XFORTN LIB DATA CARDS
3

(2) Column 1-5
11
3 LST1
8

.4 GR iD program (including Sub routine Flex in)

(3) Column 1-4

2END
3

b. To execute the GRID program and produce the map use the fol lowing contro l
• cards :

(1) Col umn 1-21
1
2EX SNFT Ø~ DATA FILE 5
3

Data on wh ich  the p ro g ram operates

(2) Column 1-4

2END
3
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c. ~ata on which the progranm operates :
The data on which the program operates (see above ) consist of the

Irregular Outline Package , the Map Packa ge , 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
U 

is:

S Control Card
Irregular Outline Package
Map Package(s)
Data Input

S 
-

‘ Con trol Car d

The end of th e Data Input i s si gnale d by a card w i th END punched i n
colu mns 1-3. This card i mmediately follows the last data card .

The Irregu lar Outl i ne Packa ge must p recede the Ma p Packa ge to wh i ch it
refers . Once the irregular outline has been specified it will be used for
eve ry Map Packa ge i n the com puter subm i ssion . S

Each ti me the p ro g ram rea ds a Ma p Packa ge it w i ll at tempt to make a
map. There is no limit to the number of Map Packages in any one submission .

If the Data Input i s read from ca rd s , i t mus t  i mme di atel y fol low the
Map Package to which it refers .

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

Con trol Ca rd
.4 Ir regular Outline Package

Map Pac kage (s)
Contro l Car d

a 
The end of the Data Input is signaled by a card with END punched in

columns 1-3 im m imediatel y follow ing 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

feat ure of the EPS developed for VA FB . T he Search /Count p ro g ram wi l l  locate
and print out data base variables for selected grid cells. By entering the
alp hanumeric coordinates of selected grid cells, the program will print out
the data base variables for each grid cell, coun t 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 pla cements of a runway-launch complex.

The Search /Count program , li ke GRIP , i s wr i t ten in FORTRAN IV and requ i res
the user to have a basic knowledge of computer programing. A listing of the
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Search/Count program , as used in a case study , is given in Appendix 0. The
user should refer to this l isting as a guide in setting up the program.

S 
- .  

Certa i n statements within the Search/Count program must be modified to f it
S the user ’ s nee ds . These modifications are given in the fol lowing sections.

a. Ti tle
A title i dentifying the particular use of the Search/Count program should

be included at the beginning of the program using comment cards.

b. REAL*8 Statemen t
This statement must be modified to reflect the exact number of 23-acre

gr id cel ls to be counted in the program. To count 43 grid cells , the statement
would be:

S 

REAL*8 C(43), CX

c . Size of Countin g Arrays
The size of arrays used in the coun ting pro g ram need to be adjus ted for

the number of cel ls counted . For counting up to 100 grid cells , the ar ray
sizes used for the program in Appendix G can be used.

d. Data Statement
Th is statement is used to enter the alphanumeric coordinates of the

selecte d gri d cells . The general form i s :

DATA C/’xxxxx ’ ,’xxx xx ’ ,’ xxxxx ’/

U Columns 7-72 are used for the Data Statement. Since only 7 grid cells can be
entered on t he fi rst card , cont inuation cards are required. The general form
for the alphanumeric coordinate of a grid cell i s :  ‘ xxxxx ’ .

I

‘5 $
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SECTION V I I
Q UANTITATIVE ECOLOGICAL DATA BASE

1 . GRID SYSTEM AND REGISTRATION
The gri d system and re gi strat i on used for the study of VA FB i s based on

the Cal i forn i a Coor di n ate System. The basic units of this system are feet.
1. The Cali forn i a Coor di nate System was chosen fo r the Van denbe rg s tudy because

of i ts flex ibi li ty. Mos t maps used i n relat i on to the p roject were regi stere d
in California coordinate units. This greatly fac i l i t a ted the t r ans fe r  of
i nforma ti on i nto the data base .

A bas i c gr id cell s i ze of 1000 by 1000 feet was adop ted to re gi s ter all
informa tion collec ted for the com puter i ze d da ta base . This re p resents a
subdivision into 24 equal parts of the standard 4000 by 6000-foot sections of
the Cal i forn i a Coor d in ate System . The problem in determining grid cell size
is that it should not be too small to be unfeasible for storage and economy
an d 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 onl y after thorou gh
evaluat ion 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 boundari es

of VAFB. If a smaller grid cell size is required for regist ering 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 , sensi ti ve areas tha t
need more detailed analysis could be redefined from the larger 23-acre units
in to the smaller 2.55-acre units.

3 2 1 F f -  —333.33 ft 
S

_ _ _  

~~~~~~~~~~~ l O 0O f t

S ‘ Figure 7. Grid Cell Scales

An a lphanumeric registration system was adop ted to locate a part i cular S

• grid cell in the Vandenberg area. Each 1 000-foot vertical line is coded with
a two-letter designator. The 1000-foot horizontal lines are coded with number
designators . See C-l.2 series of maps in the Base Master Plan (Reference 4).
A ser i es of letters and numbers wi l l  then specif y a particular grid cell in
the Vandenberg area. The cel l is identified by a point in the southwest
corne r of the grid cell. For examp le , RA05 5 rep resents the cell where th e
vertical line RA in tersects the horizontal line 055. Figure 8 illustrates this.
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RA SA TA

Figure 8. Gr id Cell Coord inates S

If the coordinate of the grid cell specified in Figure 7 is RA055 , the
coordinate of the fourth subce ll is specified as RAO55.4.

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 classif y the soi ls
occurring within V A FB. The soi ls were c lassi f i ed an d co ded accor di ng to:

a . so i l ser i es an d phase or
b. land type
c. slope of the land

Soils wi th  s imi lar  profi les make up a so il series. A soil series is
divided into phases based on the texture of the sur face soil and slope. A land
type i s so i l  ma t e r i a l  tha t  canno t be c lass i fi ed i nto a so i l ser i es because it
is too roc ky, shallow , or seve re ly eroded. A land type is given a descri ptive
name in contrast to a soi l  series which is named for the town or geographic
fea ture near the p lace where the so i l of that se ri es was f i rst observe d an d
mapped.

A trans parent gri d overla y was use d w it h the soil su rvey maps to co de
the so i ls . Eac h gri d cell on the overl ay re p resen ted t he stan dard 23-acre
grid cell . The p redominant so i l series or land type occurring on each 23-acre
grid cell was used for the overall interpretation of that cell. Forty-three

• di fferen t so i l ser i es and 13 lan d types were c lass i f i ed on VAFB usin g th i s
coding method.

The comb i nation of the so i l series /phase or lan d type w it h the slo pe
character istic can be used to determine the erosion potential on the soil.
Similarly, i t  can be used to p red i ct the poten t i a l  occurrence of a p l an t or
an ima l according to its substrate pre ference. One hundred eighty-three S

different soi l / s lope 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.
The refore , the soil/slope types for 25 grid cells were coded on each computer

• 
-.
,. . data card.
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p TABLE 17. SOIL/SLOPE CODES AND CATEGORIES FOR VANDENBERG AFB

Co de
~umber Symbol Name __________________U

O - - Ocean
2 AgC Agueda s i l ty clay loam , 0 to 2 -~- s lopes
4 ArD Arnold sand , 5 to l5~ slo pes
5 ArF Arnold sand , 1 5 to 4 5U 5 5 slo pes
6 ArF3 Arnold san d , 9 to 45 slopes , severe ly eroded

U 16 Bd Bayshore loam , drained
18 Bg Bayshore si l ty clay loam
23 BnB2 Betteravia loamy sand , dark var iant , 0 to 5, slopes , eroded
24 BnD2 Betteravia loamy sand , dark vari ant , 5 to 15.  slopes , eroded
25 BoA Botella loa m , 0 to 2: slopes
27 BoC Botella loam , 2 to 9 , slopes
28 BoD2 Botella loam , 2 to 15 , slopes , ero ded S

29 BsA Botella loam , sli ghtly wet , 0 to 2~. slo pes30 BtA Botella clay loam , 0 to 2.. slopes
31 BtA2 Botel la cla y loam , 0 to 2:: slopes , eroded
3~ BtC Botella clay loam , 2 to 90 slopes
33 BtD2 Botella clay loam , 2 to 1 5 S S slo pes , eroded
34 BwA Botella clay loam , wet, 0 to 2:5- slo pes

U I 35 Ca Camar i llo sandy loam
U 37 Cc C a m a r i l l o  very fine sandy loam

38 Cd Camari l lo si lty clay loam
43 ChD Chamise shaly loam , 9 to l5 . U slo pes S

k • 44 ChF Chamise shaly loam , 15 to 45: s lopes
46 ChG2 Chamise shaly loam , 30 to 75 S slo pes , eroded
48 CmF Climara-Toomes complex , 15 to 45 5 , slopes
49 CnB Coastal beaches
52 CrF Contra —Costa-Lodo b arns , 30 to 45 - S slo pes
55 CtA Corra li tos sand , 0 to 20 slopes
56 CtD Co rrali tos san d , 2 to 150 slo pes
57 CtD2 Corralitos sand , 9 to 15 : slopes , erode d
58 CuA Corra l i tos loamy sand , 0 to 2 .  slopes
59 CuC Corra l i tos loamy san d , 2 to 9,- slopes

• 60 CuD Corra li tos loamy sand , 9 to 15:. slopes
62 CwE Crow Hill loam , 15 to 30: slopes
63 CwF Crow H ill loam , 30 to 45, slopes U
64 CwG Crow Hi ll loam , 45 to 75. slopes

• 65 CwG 3 Crow Hill loam , 15 to 75, s lopes , severely eroded
66 DaD Diab bo silty clay , 9 to 15 . - s lopes
67 DaE Diab lo si l ty clay , 15 to 30, , slopes
68 DaF Diablo s i l ty  clay , 30 to 45 .  slopes
71 DuE Dune land
74 EdA2 Elder sand y loam , 0 to 2 s lopes , eroded
75 EdC2 Elder sand y loam , 2 to 9 s lopes , eroded U
76 EdD2 E lder sand y loam , 9 to 15 - . s lopes , eroded
78 EmC Elder loam , 2 to 9 slopes
79 EnA2 Elder shal y loam , 0 to 2 ,  s lopes , eroded

I - 
80 EnC2 El de r sh al y loam , 2 to 9. slopes , eroded

S
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TABLE 17 . SOIL/SLOPE CODES AND CATEGORIES FOR VANDENBERG AFB (Continued)

Co de —— ~~~~~~~~~ —-

~Nurnber Symbol Name 
_________

81 EnD2 Elder shaly loam , 9 to 15 ,. slopes , eroded
89 GrnG Gaviota sandy loam , 30 to 7 5 S  s lo pes
91 GsE Gazos cla y loam , 15 to 3O~. slopes
92 GsF Gazos cla y loam , 30 to 450 slopes U

93 GsG Gazos clay loam , 45 to 75% slopes U
94 GuE Gull i ed lan d

LaF Lan dsl id es U

101 LcE Linne c lay loam , 15 to 30% slopes 
S

102 LcF Linne cla y loam , 30 to 45% slopes
103 LcG L i nne clay loam , 45 to 750 slopes
136 LmG Lopez shaly clay loam , 15 to 75. slopes 

-

107 LoE Los Osos c lay loam , 15 to 3O, slopes I108 LoG Los Osos clay loam , 30 to 75:. slopes
109 LsE Los Osos-San Benito clay b arns, 15 to 30 . slopes
11 0 LsF Los Osos—San Benito clay b arns , 30 to 45. slopes
112 MaA Marina san d , 0 to 2~ s lo pes
113 MaC Mar i na san d , 2 to 9~-: slo pes
114 MaE Mar i na san d , 9 to 30 slopes
11 5 Ma E 3 Mar i na san d , 9 to 30 slopes , severel y eroded

• 116 Mh Mar sh
118 MnA Me tz loamy san d , 3 to 2% slopes
119 inC Metz loamy sand , 2 to 9,a slopes -

123 Mr Mocho san dy loam , overfl ow U

126 Mu Mocho fine sandy loam
• 127 Mv Mocho loam

129 Mx Mocho sil ty clay loam
130 MyG Montara rocky clay boan~, 30 to 75% slopes
131 NrB Narlon san d , 0 to 5 S  slo pes
132 NsA Narlon loamy sand , 0 to 2,~ slopes - - 5

133 NsC Nar bon loamy san d , 2 to 9U slo pes
• 134 NsD Narbon loamy san d , 9 to 15 slopes S

136 NyC Narlon sand , har dp an var i an t , 2 to 9~ slo pes
137 OcA Oceano sand , 0 to 2 .~ slopes -

138 OcD Oceano san d , 2 to 15 - - slo pes
• 1 59 Rs Riverwash

160 RuG Rough broken land
U 161 Sa,A Sal inas loam , 0 to 2 slopes 

U

162 Sa C Sal i nas loam , 2 to 9 slopes
166 SeD Salinas and Sorrento b arns , 9 to 15 slopes 

U

i 167 Sf0 San Andreas-Tierra corm ip lex , 5 to l5 -~- slo pes
168 SfE San Andreas-Tierra complex , 15 to 30.- s lo pes U

- 1 69 SfF3 San Andreas -Tierra complex , 9 to 45 slopes, severely eroded~
1 70 SfG San Andreas-Tierra comp lex , 30 to 75 slopes
172 S9G San Ben i to-Diab bo comp lex , 45 to 75= slo pes 5

5

173 Sh San dy alluv i al lan d S

174 S k San dy all uv i al lan d , wet
175 SmD Santa Lucia shaly clay loam , 9 to l 5 S  slopes
176 SmE Santa Lucia sha ly clay loam , 15 to 30 slopes

___________________ - 
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TABLE 17 . SOIL/SLOPE CODES AND CATEGORIES FOR VANDENBERG AFB (Continued)

Co de
Number Symbol Name
1 77 SmF Santa Luc i a shaly cla y loam , 30 to 450 slo pes S S

1 79 SmG Santa Luc i a sha ly  c la y l oam , 45 to 75o slopes
184 SpG Sed imentar y rock l and
185 SrE She dd s i l ty clay  loam , 15 to 30. slopes
186 SrF Shedd s i lty clay loam , 30 to 45% slo pes
187 SrG She dd s i l t y clay loam , 45 to 75% slopes
188 SrG3 She dd silt y clay loam , 30 to 75,~ slo pes , severel y erode d
190 5sF Shedd silty clay loam , d iatomaceous variant , 30 to 45% slopes
196 SvC Sorren to loam , 2 to 9. slopes
204 Szw Swamp
205 TaA Tan ga i r san d , 0 to 2, slopes
206 TaC Tan ga i r san d , 2 to 9 slo pes
207 TcG Terrace escar pments , sandy
208 TdF Terrace escar pments , loamy
21 1 TmE Tierra loamy san d , 9 to 30% slo pes
212 TnC Tierra san dy loam , 2 to 9~ slo pes
21 3 TnD2 T i erra san dy loam , 9 to 15 . slopes , eroded
214 TnE2 T i erra san dy loam , 15 to 30. slopes , eroded S

215 TrC T i erra loam , 2 to 9 slo pes
$ 21 6 TrD T ie r ra  loam , 9 to l5 slopes

I 21 7 TrE2 Tierra loam , 15 to 30 , s lopes,  eroded
218 TrE 3 T ierra loam , 5 to 30. slopes , severely eroded
219 TsF Tierra clay loam , 1 5 to 45 slo pes
220 TxG Toomes-Climara complex , 30 to 75 s lo pes
226 Td Tangair sand , 16 to 30. slopes
227 T h Tan gair san d , 9 to 15: slopes , severely e roded I -‘

228 Tf Tangair sand , 9 to 15 . slopes
• 229 Su Sarmta Lucia , stony so i l s , undi ffl rentiat el , 31 + s bo; U e s S

230 Lp Los Osos , ston y s o i l s , undifferen ti I t ed . 31 , + slopes S

231 Te Tangair sand , 16 to 30 slopes , modera~eb y eroded
232 Ta Tan ga i r loa my san d , 16 to 30~ slo pes

a 233 T b Tan ga i r loam y san d , 9 to 15 slopes
234 Tc Tan ga i r loamy san d , 9 to 15 slopes , moderat ’ ’ . eroded
235 At Ar guello shal y loam , 9 to 15, sbo~es

• 236 Bl Baywood loamy sand , gently sloping, 3 to 8. d o p es
237 Bn Baywood boamm iy sand , ove r Watsonv ille soil s . I E l t i t  sloping , 

U

3 to 8 slopes
238 Sq Santa Lucia shaly loam , 16 to 30 sl~ pes
239 Sr San ta Luc i a shal y loam , 31 to 45 slopes

U 

- 240 Lr Los Trancos s tony loam , 16 to 45 slope s U
241 Lf Los Osos clay , 31 to 45. slopes
242 Y d Yo bo loam , 9 to l 5~ slo pes
243 Le Los Osos clay , 16 to 30. slopes
244 Ja Ja lama shaly sandy loam , 3 to 15 slopes
245 W h Wat so n v i l l e  loam , 3 to 8. slopes U
246 As Arguello shaly loam , 3 to 8~ slo pes U

S 

~~~ 247 Bp Baywood loamy sand , 9 to l5’~ slo pes

L 248 Ec Elder shaly clay loam , 3 to 8 slopes

_ _ _  
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TABLE 17. SOIL / SLOPE CODES AND CATEGORIES FOR VANDENBERG AF B (Continued )

Code
Number Symbol Name 

________________________

249 St Santa Lucia stony clay loam , 16 to 3O~. slopes
250 Bk Baywood loamy fine sand , over Watson v i lbe so i ls , 3 to 8:,

slo pes
251 Ss Santa Luc i a shal y loam , 46:+ slopes
252 Nd Nacimiento clay , 31 to 4 5L slo pes
253 Cn Climax clay (adobe), 31 to 45~ slo pes
254 Cm Climax clay (adobe), 16 to 3O~ slo pes
255 Gk Gav i ota stony so i ls , undifferentiated , 3l ..+ slo pes
256 Ne Nacimiento clay , 31 to 45,: slopes , moderately eroded
257 Rh Rou gh gull i ed lan d , Los Osos soil mater i al
258 Y g Yo b o loam , 0 to 2% slopes
259 Ye Yolo loam , 3 to 80 slo pes
260 Na Nacimiento clay , 16 to 30~ slo pes
261 Ct Crow Hi ll loam , 9 to l 5 - slopes
263 Sa San An d reas f i ne san dy loam , mo dera tel y eroded , 9 to b5:~slo pes
264 Tp T i erra fine san dy loam , moderately eroded , 31 to 45, slopes
265 (Sh) San Andreas stony soils , undifferentiated , 46+ slopes
267 Zv Zaca stony soils , undifferentiated , 31 0+ slopes
270 Zm Zaca shaly cla y loam , 16 to 3O~ slo pes
271 Zk Zaca shal y cla y loam , 31 to 45.. slopes
272 Zg Zaca shal y clay loam , 16 to 300 slopes
273 Za Zaca clay , 16 to 30-: slopes S

• 274 Jc Jabama s tony soi ls , undifferentiated , 16 to 45 5, slo pes S

275 Jb Jabama shaly, sandy l oam , 16 to 30 slo pes
.4 276 Zs Zaca , sha ly cla y loam , 31 to 45~ slo pes

277~ Kb Kitchen rniddens , over i mpe rmea b le soil mater i al
278 Zc Zaca clay , 9 to 15 slo pes
279 Zd Zaca clay , 31 to 4 5 5  slo pes
280 Nb Nacimniento stony soils , undifferentiated , 46~+ slopes281 S San An d reas fine sandy loam , 16 to 30 slopes
282 Ad Agueda , gravell y clay loam , 3 to 8 slo pes
283 Ae Agueda , gravell y clay loam , 9 to 15 slopes

• 284 MN Montezu m a clay (adobe), 3 to 80 slopes
285 Nf Nacimiento clay , 46 + slopes
286 Zp Zaca shaly clay loam , 9 to l5 slo pes
287 Ac A gueda clay loa m , 9 to l5 slo pes
288 Zn Zaca shaly clay loam , mode ratel y eroded , 16 to 30, slopes
289 Zi Zaca nonstony soi ls , undif ferent iated , 46.~ slopes
290 W n Wa tson v i lle loam , 9 to 15 slo pes
291 MV Montezuma clay loam , 3 to 8 slopes
292 Tg Tangair sand , mi oderateby eroded , 9 to 15, slopes
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3 . EXPOSURE DATA BASE
The exposure or aspect of the land was coded for each 23-acre grid cell.

S A trans p arent grid ov erlay was used wi th the C ser i es of ma p s i n the Base
Mas ter Plan (Reference 4) to code the exposure cell by cell. If multiple
ex posures oc curr ed w it hin a g rid cel l, the p redominan t ex posure was used to
describe the whole cell. Each cell was assigned an integer exposure code for

S 

proces sing exposure into the data base for the GRID computer program.
S - 

A ser i es of 25 dif feren t ex posu re co des were use d to evalua te the te r ra i n.
Codes 1 -9 were used if a cell con ta i ned onl y a p redomi nant s i ng le ex posu re S

(examp le : south facing). Codes 10-17 were used for m ultiple exposures in a
cell cause d by d ra i na ge areas . For exam p le , a north slo pi ng d raina ge provi des
both eas t an d wes t ex posur e. Co des 18-2 5 were use d for mult ip le ex posures i n
a ce l l  cause d by a r id ge line. For example , a r i dge s lo pi n g to the nor theas t
has nor thwes t an d southeast ex posure . Ta b le 18 li sts the codes an d ca tegor i es
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 identificat ion number. Using this coding system ,
37 gr i d c e l l s  were con ta i ne d on each data card .

4 . ELEVATION DATA BASE
T he e leva ti on of the l an d was co ded for  each grid cell. Elevation was

coded using the same basic procedure described for coding exposure . The
h ighes t eleva ti on i n a grid cell de te rmi ned the overall  elevat i on assi gne d to
that cell. Elevation was coded in 200-foot intervals. Using this system , U

10 different codes describe the elevation from sea level to the high est point
on VAFB. All areas 1800 feet and above were combined into one elevation class.
Table 13 lists the elev ation codes and categories used in making the data base.

The elevation data were coded on computer data cards in one-column fields.
Sevent -?- fiv e fields of one-column each were defined in columns 1-75. Columns
76-80 were assign ed a card identification number.

• The exposure and elevation data can be used for a variety of purposes.
Examples include : hydrologic studies , meteorological studies , an d stud ie s
such as potential effects of exhaust clouds from rocket launches on land areas
below the inversion l ayer.

•

5 U
~~~~~ 1.4 JJo~ DATA BASE

S The vegetat ion data base ~,Uas developed from the vegetat ion maps prepared
for VA FB. The maps are transparent overlays to the Base Master Plan , map
series C-b (66 sheets , 1 inch:8 00 ~ee t scale). After the maps were drawn the
vegetation was coded for the computerized data base. A transpa rent grid
overlay was used with the vegetation maps to code the data. The vegetation
data were coded at the 2.55-acre subce lb level. Each 23—acre grid ce 1l was
divided into nine subce lls usi n~ a transparent grid overlay (see Figure 7).

The dominant type of vegetation of each of the subce ll s was coded onto
r data forms . In many cases . the determination of t~ie dominant type was a

comp licated maVer because the scale of the maps was such t~::it one 2.55—acre
cell could contain several different vegetation types. If one vegetation type
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S TABLE 18. EXPOSURE CODES AND CATEGORIES FOR VANDENBERG AFB.

Code
Number Exposure

Undefinable direction , less than 10 degrees of slope
2 North
3 Northwes t

- 
I 4 West S

5 Southwest
6 South
7 Southeast
8 East
9 Northeas t

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

Co de
‘- Number Exposure Drainage 

_______

10 East and West North
11 East and West South
12 Northwest and Southeas t Northeas t S

13 Northwest and Southeast Sou thwes t
14 North and South East
15 North and South West
16 Northeas t and Southwes t Northwest
17 Northeast and Southwest Southeast

Codes 18-25 describe mimultiple exposures in a cell due to ridge lines .
.4 Code

Number Exposure Ridge 
——

18 East and ~est North
19 East and i~est  South U

20 Nor thwe s t and Sou theast Nor theas t
21 Nor thwes t an d Southeas t Sou thwes t
22 Nor th and Sou th East
23 North and South West
24 Nor theas t and Sout hwes t Northwest
25 Northeast and Southwest Southeast

‘S
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TABLE 1 9. ELEVATION CODES AND CATEGORIES S

FOR VANDENBERG AFB .

Co de
Number Elevat ion (Feetjj

0 0 -  200

200 - 400

2 400 - 600

3 600 - 800

4 800 - 1000

5 1000 - 1200

6 1200 - 1400

.4 7 1400 - 1600

8 1600 - 1 800

9 ~~OO an d abov~J

•
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c lea r l y cov ere d t he s ub cell , it was designated as the type for the entir e
subce ll . If one vegetation type ~“as not dominant in area U S i th in the subceb l
relations of vegetation types to other types within and outside the subce lb 

S

S we re taken into account.

The vegetation types were given an integer code for processing into the
data base. Table 20 lists 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 desc~~bing optional information for each subcell wos used to
code subceb ls containing fire breaks. The code nu~~LUor 1 in the optional field
indicates a fire break occurs in that subce ll. Co luiimns 45-68 on eac i grid
cell data card are blank and can be used to code additional irifor im iatio n about
each grid cell. 

S

The GRID program processes the vegetation data for a GRID map on a 23-acre
cell size. Therefo re , 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 subcelbs. 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 knom ledge S

of FORTRAN.

Example 12:
Assigning Vegetation Type by the Center Subce ll

The FORTRAN statements given in this example of Subroutine Flexin direct S

the computer to assign an overall vegetation type to a gri d cel l based on tIie
vegetation type of the center subce ll (subcell 5). It can be demonstrated S

• statistically that this method will give an unbiased estimate of vegetati on
coverage for all the grid ce l ls .  The FORTRAN statem iients are :

Exp l a na to r,y Note~ :
SUBROUTINE FLEX IN ( I FORM , T , FIRST ) ‘~ _____— 

—

READ (l l , 11 ) V S

1 1 FORMAT(36X ,F2.O) a.
T=5. b.
IF(V .EQ . 12.) T=l .
IF(V.EQ .8 .) T=2.

• IF(V .EQ. ll .) T=3.
IF ( V . E Q . 3 . )  T=4.
IF(V .EQ . 3l.) T=4.
RETURN
END

Explanatory Notes for Example 12:
a. This FORMAT statement and the READ s t i  t,r~~Uc’nt direct the computer to read

the vegetat ion type for subcel l 5.
b. The remainder of the FORTRAN statements in the subroutine direc t the compct er

to produce a vegetation map of 5 levels , based on the instruct i ons given
in the Map Package . In this case the ~‘lp Package would be set up to produ ce
a GRID nmap showing 4 types of vegetation and the remainder as background.

60
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TABLE 20. VEGETATION CODES AND CATEGORIES FOR VANDENBERG AFB.

Code
Number 

____________ _____ - ____ 
Ca tegory 

____

Bishop pine forest
72 Bishop pine forest - sparse phase 

U

2 Tan bark  oak fores t
3 Foothill woodland
31 Foot h i l l  woo d l a n d - dense ph ase S

4 Riparian woodland S
42 Riparian woodland - s pa rse phase
5 Cha parral

U 52 Chaparral — sparse phase U

6 Coastal sage scrub - normal phase
62 Coastal  sage scrub — sparse phase
7 Coastal sage scrub - Sal via leucophy bla p,~ase
8 Coastal sage scrub - s tab i l i zed  dune phase
9 Wet soi l  scrub S

$ 10 Huckleberry scrub
11 Coastal bluff
12 Coastal strand
13 Coastal salt marsh
14 Freshwa ter marsh
16 Gr asslan d - annual $
17 Miscellaneous native herb communities
18 Rudera l vegetation
19 P l a n ted t rees
20 Agricul tural  plantings
21 Non-agricultural plant ings
22 Freshwater

• 23 Man—made facilities and cantonenient
24 Disked areas
25 Natural ly bare soil
26 Acer ~~g,5undo stands

• 99 Land not within the base boundary
00 Ocean
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TABLE 21. VEGETATION DATA CARD FIELD S.

Column F i el d 
______

2-6 Alphanumeric coordinates for the grid cell :
1 0-lb Subce ll 1 vegetation code

12 Subce ll 1 opt io~ia1 fiel d

14-1 5 Subce ll 2 vegetation code

16 Subce ll 2 optional f ie ld
18-19 Subce ll 3 vegeta ti on code
20 Subcell 3 optional field

22-23 Subcel l 4 vegetation code

24 Subcell 4 optional field

26-27 Subcell 5 vegetat ion code
28 Subcel l 5 optional field

30-31 Subcebl 6 vegetat ion code
32 Subce ll 6 optional f ield
34_ 35 Subcel l 7 vegetation code

36 Subcell 7 optional f ie ld S

38-39 Subce ll 8 vegetation code

• 40 Subcel l 8 optional f ield
42 -43 Subce l l 9 vegetation code

44 Su bceb l  9 optional f ie ld
69-72 Date the card was prepa red

Ident i f icat ion nunmber for each data card

r
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The napping le~e b s are :

Level 1 = Coastal strand
Level 2 = Coastal sage scrub-stabi l ized dune phase
Leve l 3 = Coastal b luff
Level 4 = Oak woodland
Level 5 = Background symbolism (all other vegetation types)

Exam p le 13:
Ass ig nin g Ve geta tion Ty pe by the Major ity of Subce l ls

The FORTRAN sta tements given in thi s example of Sub routine Fbex in di rect
S 

the computer to assign an overall vegetation type to a grid cell based on the
vegetation types of the majori ty of subcel bs. The FORTRAN statements are :

Ex p l anatory Notes:
SUBROUTINE FLEXIN( IFORM , 1, FIRST)

REAL A(9), B(9)
DO 100 1=1 ,9

100 B(I)=O.
READ(b l ,lb) (A(I),I= l ,9)

11 FORMAT( b8X ,9(2X ,F2.0),26X)
DO 200 IN=1 ,9
DO 300 I=IN ,9

300 IF(A(IN) .EQ .A(I)) B(IN)=B(IN)+l
200 CONTINUE

T=A(l )
DO 400 1=1 ,8

400 IF(B(I).LT.B(I+l)) T—~ (I+l ) a.
IF(T.EQ.3.) GO TO 590 b.
IF (T .E Q . 3 1 . )  GO TO 590

.4 IF(T .EQ .b.) T=5.
IF(T.EQ .5.) GO TO 600
IF(T.EQ.l 2.) T=l.
IF(T.EQ .l.) GO TO 600

• IF (T .EQ.2.) T=5.
S IF(T.EQ .5.) GO TO 600

IF(T .EQ.8.) T=2.
IF(T .EQ.2.) GO TO 600

• IF(T .EQ .ll.) T=3.
IF(T.EQ. 3.) GO TO 600
T=5.
IF(T.EQ .5.) GO TO 600

590 T=4.
600 C O N T I N U E

RETURN
S END

Ex p lana tory Notes for Examp le 13:
a. The valu e of T is the vegetation type of the u~jori ty of subce l ls .
b. The remainder of the FORTRAN statements direct the computer to produce a

ve ge ta t i on map of 5 levels , based on the instructions provided to the Map
Packa ge. The mapping levels are :
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Level 1 = Coas tal strand
Leve l 2 = Coastal sage scrub—stabi l ized dune phase
Level 3 = Coastal bluff
Level 4 = Oak woo d land

S Level 5 = Background symbolism (all other vegetation types)

Examp les of different uses for the vegetation data base include :

a. Mapp ing and calculating areas sensitive to erosion due to unstable
vegetation .

b . Predicting occurrences of rare , endangered , or de p le ted species of
plants and animals based on their vegetation prefe rences .

c. Mapping and calculating areas of different vegetation types that would
be affected by al ternative pl acements of construction (runways , launch
pads , etc.).

6. MERGED DATA BASE
S In order to do analyses with GRID us i ng more than one var i able , a merged
S data base was produced. The data base vari ables for each grid cell were

merged , resultin g in a coninon data set. The me rged data base is similar to the
vegetation data base in that one computer data card is used to describe the
data varia bles for each grid cell. Therefore , the mer ged data base conta i ns

S , 4646 data cards .

Table 22 lists the fiel ds an d columns describin g a gr id cell for each da ta
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 mer ged data base , because of its desi gn , can eas i l y be up dated on a

.4 cell by cell bas i s . Exam p le 14 illus trates the p rocedure for updat i ng da ta
cards .

Example 14:
Update Procedures for Data Car ds

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
p roce dure can be use d:

S 

a. Locate the new firebreaks on the Base Master Plan Maps (C— l .2  ser ies) .
b. Identify the coordinates of t he grid cel ls containing the new f ire breaks --

for example , OA100 , PA100, and QA 100 .
S c. Locate the data cards in the data set which disp lay the coordinates .

d. Keypunch new data cards to replace and update the affected data cards. U
S e. Return the updated data cards to their proper location in the data deck.

Data valu es can be upd ated on the mna gnetic ta pe by havin g the com puter
search the data tape for the desired ce ll coordinates and wr it ing the new data
va lues into their proper location on the tape. Example 15 illustrates the
procedure with a FORTRAN program to update firebreaks in subcel l 5 for the grid
cells OA100, PAIOO, and QA100 .
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TABLE 22 . MERGED DATA DECK FIELDS .

Co l umn Fiel d Descr ip t i on
2-3 S=

4-6 Soil / slope code

8-10 EX=

1 1-12 Exposure code

14 -16 EL=
17 Elevation code
19-20 V=

21-22 Subce ll 1 vegetation code

23 Subce ll 1 optional field

25-26 Subcebl 2 vegetation code

27 Subcell 2 optional f ield
29-30 Subce ll 3 vegetation code

31 Su bcell 3 opt ional fiel d
33 -34 Subce lb 4 vegetation code
35 Sub ceb l 4 opt i onal fiel d
37-38 Subcel l 5 vegetation code

39 Subcel l 5 optional field
• 41-42 Subcell 6 vegetation code

S Subce ll 6 optional f ield

• 145-46 Subce ll 7 vegetation code
47 Subce ll 7 optional field

49-50 Subce ll 8 vegetation code

51 Su b cell 8 op ti onal fiel d
53-54 Subce ll 9 vegetation code

55 Su bcel l  9 op ti onal f i e l d

66-69 Date the card was prepared

71-75 Al phanumeric coordinates for the grid cell

~ 77-80 Identification number for the data card

‘- -‘55 -~~~~ SS ~~~~~~~~~~~~~~~~~S-
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Exam p le 15:
A FORTRAN Program to Update the Data Tape for Firebreaks

2COMPILE SMFT 1O XFORTN LIB DATA CARDS
3

11
S 3LST J

8
IDENT MAIN
FILE ll=ANFTOT ,UNIT=TAPE ,RECORD= 80,BLOCKIN G=l ,UNLA BELED ,[IXED
C UPDATE PROGRAM

INTEGER V , ID
REAL*8 C(3), CX
V= 1
N TYPE=3 S

DATA C/’OA lOO ’ , ‘PAlOO ’ , ‘ QAbOO ’ /
1 READ( ll ,2) CX , ID
2 FORMAT (70X ,A5 , lX ,I4)
DO 3 J=l ,NTYPE
IF(CX .EQ.C (J)) GO TO 4

3 CONTINUE
S 

IF(ID.LT.4646) GO TO 1
4 WRITE (4,5) V
5 FORMAT (38X , Il) 

SIF ( ID.LT .4646 ) GO TO 1
END

1
2 END
3

S S

~~ ~~~S 
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APPENDIX A

GRID PROGRAM LISTING AS ADAPTED

TO THE BURROUGHS 3500 COMPUTER

•

p
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L O G I C A L  OPT 011001470
IN TE2ER SYMBOL 011001471
JI M EN S I O N  A ( S )  G40014d0
DATA TXTEND/4 HENDT/.PACEND/4H9999/ GR 001490
IF (NAPN .GT.I) GO TO 200 G11001500
NTXSO 011001510
NOD 0 0400 (520
NGU=4 08001530
UL,A 5 011001540
NLEVEL~~ 1O 08001550
NUM CH= 1 01100 1 560
IH IS T  = 1  G~~D0 1 5 7 0
00 201 1 = 1 ,23 011001580

S 
c’ . I  O P T (I ) = .FALSE. 01100(590

~
C C  I1FAD (5.1CC!) ) tITL E S - 

GRDO ISO O
W F I T E ( 6 ,t 0 1 0 )  TITLE 01100(610
WR 1 TE ( 6 . 1 O~~O ) 01100 1620

1C r ) R EA D (5 ,1030 ) IOPT ,(A ( I ) ,I = 1 ,b) - 011001630
S 

IF (IOPT .EQ.9 ~~~Q’a) 01) 13 300 08D0 1 640
01. T . ( I , 2 , 3 , 4 . 5 , t , . 7 , 8 .9 , 1 0. I 1 , 12 . 13 , 1 4. I ’ , ).ICPT 011001(350

W R I T E ( b , 9 C . L )  1 1 - P T  04001660
GO TO 100 011001670

3 .0 If’(.N C T .O P I (1 2 )  •AND. N L EV E L . GT , 1 ) )  N L E V E L = I 3  GRD OI6 8O
IF(O P T ( l ) )  G(,J TO 3 0 1  - 011001590
W R I T E ( 6 . 9 $ . 2 I )  ~,-540-~~l70 0
,PT (25)s.TPUE . 011001710

R E T U RN G R O $ J 1 7 2 0
3 3 1  I F ( O P T ( 7) )  RETURN 011001730

W R I TE (t , 9 002 )  01100 (740
C I P T ( 2 5 ) = .Tl. UE. -- - G400&750 S
9FT URN 0 40 0 176 0

C (.4001770
OPT ION I c - E A D  THI of ’ ID CONTROLi ,  - 04~~3 17 8 C

I U P T ( I ) .T11U i~. 011001790
IF ((PT( 12 ) ) W RI TF (o .9003) .1001e00

• t f ’ ( U P T ( 1 3 ) )  I R IT E ( 6 , c O 0 4 )  ~~ O 3 1 B 1 0
P T ( 1 2 ) .FAL S E. 211001820
P 1 ( 13  )= . FA IS E  • ( . 80 018 3 0

NCO A ( 1 )  011001640
N~~A~~A ( 2 )  -$001850

• IT’(A ( 1 ).L0.C .3) jO TO 105 (.4001860

1870
U , A = A ( 4)  ,1031p80 

S
l F ’ ( M G A . E O . l  .011. N G O , F U . 1 )  J P T ( , ) . T R U E .  2 . 5 4 0) 18 90

I D  W ’ I T L ( U , 2 L . . C ) I ( J P T ,NCO, N(’I 0 40 01 9 0 0
NG O , NG*  0400 1910

sET PA R A M E T E R S  A N D C A L C U L A T E  THE N U M B E R  O.~ SHEETS 091)0(920

I - N C t , = I 2 q /~iGA 
- 

(, 40U 1930
.3 P , E I T= ( \ CA / N C S ) + I  .1)31940

I I - ( s I ’ i D ( N C A .NC S ) . E I l . C ’ ) Nsl -at, r r = N s I ’ E T — l  04 0 0 1 9 o Q
I F ( N S H E F T . F O . 1 P  c.j in ic ~~~ , 5 4 00 1 9 6 (
IF U QF t I-I’ll LNF (IAUE — S E T  NUMOI (4 OF C E L L S  PER S I’  $ 1  01100 197C

I 1 ~~ 4CP (NCS*K!.HEFT)’ -?-CA o1100 1 960
NCI -Ip ,=N Cr,,1 011001991
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• P..CF FICS—N CRH ,., 4002000
SCL=NCS—NC R+N CRH 0 1002010
GO TO 100 011002C20

C 611002030
2 OPT (2)=A (1).GT.0.D 04002040

OPT (20)=A (1) .LT .0.C 011002050
I F O F 4 M A (  I )  011002060
NOO A(3 ) 04002070
WRITE (6.3 0L0 ) I J PT ,IFORM GRDO2O 8O

IF(I’fOD.GT .l) U R I TE(6 ,3020 ) N1O 04002090
GO To ((iC 011002100

S 
C 0 1 10 0 21 10

OPTION 3 R E A D  THE NUMBER OF L E V E L S  011302120
N~~E VE L = A ( 1 ) 01002130
W P 1 TE (6 , 1 04 0 ) I LP T ,NL EVEL ,j20O~~140
(.0 TO (00 04002150

0 00 2 160
C . .PT ICN 4 MIN IMUM VALUE ( .4 0 02 ( 70

4 V A L M I N = A ( 1 )  G~lD02 1 80

JPT (4)=A(2) .E0 .3.3 011032190
I F ( O P T ( 4 ) )  W R I T E ( 6 . I 0 5 0 )  I J P T , V A L ’ 4 I N  ( . 4 00 2 2 0 0

I’ .O TO 100 . 011002213
C 011002220
C O P T ION 5 M A X I M U M  V ALUE 

- 041)32230
S F. V A L M A X = A ( 1 )  04002240

OPT ( 5 ) = A (  2 )  . E O . 0. C  04002250

I 
I F ( 0PT ( 5 ) )  . R I TE (o . I 0 6 0 )  I ,JPT, V A L M A X  0 54032260

$ 0 TO ( C D  0 1002270
0 011002280
C CI P TION 6 V A L U E  S CALING 

- 011002290
6 OPT(S )=A (l).t,,T.).G 011002300

IF( .N’)T .OPT(6)) 00 10 100 0 4 0 02 3 1 0
0” 10 2  1 = 1 , o  01002320

(‘2 RA N GE ( I ) A ( I )  011002330
I F ( N L E V EL . G T . 6 )  R F -A 0 ( 5 , 1 03 C )  IB , ( $ IA N G E ( I ) , I = 7 ,NL EV EL) 0 5 4 00 2 34 0
W P I t E ( o . IO 8O ) 1 CP T , ( RA N 6 E ( I~~ ,~~= 1, N LEV ~~I.) 64002350

S GO ILl 100 61002360

c 611002370
O P T I ON 7 S Y M B O L I S M  - 1j110023 80

7 J P T ( 7 )  .TRUE . 011002390
REAO( 5, IC 9L ) SYMBOL 611002400
W R I T E ( F , I I C O )  I O P T , SY M B O L  - 0~~00241Q

• GO 10 100 011002420

L 1 (.400 2430
1. S PT (N B F L A G  P0 ( P I T  SW I T C H  - 6 11002440

11 , R 1( 8 ) = A ( 1 ) . E0 . l . ,  G11002450
I F (O P p ( 8) )  W P I TE (6 ,1180 ) IOPT 611002460

• C )PTI1N 9 H I S T O G R A M  SW ITC h - 011002470
.0 TO L O G  011002480

6 1002 490
JPT(2(j=A (1).G1’ ,O (~!1D025O 0
-1PT (22) A ( 2) • 01’ .0 G110025 10
(F(OPT (21)) w R I t E (6 ,1230 ) 0154002520
IF (CPT (22)) W RI TE(6.1240 ) 011002530
GO TO 1(0

04D0 2550
C ~~T ) C ” ’  I!) T E X T  6110025o 0

~~~~~ F O P MA T ( / I 5 . 3 X , I I H N A P  T E X T  I S , /O X . 1 ( H  I 611002570
I .  W R ( T ( (6 , I 2C O ) I O PT  011002580

NT X C  G4002590
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)O 1(6  s . 5 ( ,4 I  G-l0 O2b CL i
I B E G r N T X I - 1  240-),’ l C
IEN’J~~S T , s 1 ’C ( .11)224-20
R E A D (5.10CC) ( T E A T ( I ) . I = I P E C , , I F N D) ( . 4 002 63 0
IF(TE X I (I h h L , ) . E I 3 . I X T E N U ) 60 10 (07 0400264C
N T X IENO 211002650

I ‘ 6 C U R T  INUE 1, 1302650
M1- L T E ( 6 ,122 0 ) 64002670

I OD H A ! )  ( 5 . 1 0 ! L )  T W I N ! )  ( . 4 002 0 8 0  - -

I F ( T X T N 0 . L Q . T X T E N I S ) Go TO 107 6 110026 90
I F(TX TND.E0.PACEN O ) 011 TO 300 011002700

041 TO 108 ( .4002710 5

10 7  w R I T E  ( 6 , 1 2 1 u1  ( T L X T ( I ) , L ~~ I , N 1 x )  611002720
(,J 1.3 l C D  L1O 0.~7 30

040G2740
I I  00 103 I~~1 ,3 041002150

1 C I 3  O PT (8+I)=A (I).EQ .1.C 6110327L0 S

1F (OPT (9)) W R I T E ( 6,1I40 ) 611002770
IF (OP T (10)) W P T I TE ( 6 . 1 I 5 0 ) 011002780
IF(OP T ( I i ) )  W P I T E ( 6 , 1 1 6 0 )  011D02790

a 1 C1 Tu 1 00 041002800

• 611002810
C O S T  frAP CPTION 611002820

12 OP T ( 12 ) = A ( 1 ) . EO . I .0  
- 

611002830
I F ( . N O T . O P T ( 1 2 ) )  63 I s  1 0 0  0 1 0 02 B 4 0
• R 1 T E ( 5 , 1 1 1 0 )  (O P T  6-1032 850

• N L E V E L S 2 O  G40028o0
IF (OPT(5 )) N L E V E L I9 64002870
IF (NGD .EQ•4 .AF 54D. N GA.FO .5) (.0 TI! 100 64002880
NGO A 011002890
NGA S 6411)0290 0 - 

S

(jIJ TO 1 5~ G~~03 2 9 l 0
6 54002920 

5

C G R I D  N U M B E R I N G  OPTION G4002930
I I  NUMC H=A( I)  04002940

OP T (13 ) =A ( 1 ) . G T . O . 0  64002950
.4 1 F ( . N . J T . l P T ( I 3 ) )  6.J 115 100  2 - 5 4 0 0 2 9 50

L F ( N U M C H . G T . I )  R EA O ( 5 , 4 0 0 2 ) ( N S ( I ) , I = l , NUM C H)  ( .11002970
‘ICST A ( 2 )  ( . 4022980
NI3ST A ( 3)  611002990
1 F( N C ~~T . E0 .0 )  N CS T = 1  ( .400 3000

• 1 F ( N R S T . F ~~.l/ ) NPSI NC0 (.540030(0 3
WR l T F ( T . , A O S 5 . I ) I P I . N C S T , , ~ P5 T  1 5 4 0 0 3 3 2 0  5
I f -((N CA*NOA ,.?o) .Gr . (NSHEE ’r*IL 3 —N ( .A ) ) )  GO TO i l l  u 003030
150 10 IL !) G 4 D 33~~4 3

I I I  N S H E E T N S H E E T 4 1  (.1100 3 05 0
• GO 10 ( 12 0 100 366 0

611003070
(

5 ,‘I,f’’-, (.Al t- [) D A T A  1 p T f ’ I N ( . 4 00 1 68 0
14 , J T ( I4 ) A ( l ) . f 0 . I . 0 (.1100 3 ( 9 0  L

( . 4 0 0 3 10 0
IF ( ‘ S eT I 1 4 ) )  W R I T !  (F, • 1 ( 9 0 )  (.110) 1 ( 0
.ii 10 (I I  0 4 00 3 1 20

II, ! P T ( 1 5 ) 5 1 A ( I ) , G T . S . c.~~D03 130
I F (  4 ’ l (  1 5 ) )  W 1 5 4 I T E (  I- . 1 25 . )  01100314 0
-. 11 113 1.. ) 

~,400 3 I 5 0
F O R M A T  ( 2 ( 4 4 )  ,. -54I ’ 3 3 L 6 6

I IL I ’ U R M A 1 ( I X . 2 0 A 4 . / )  6 1 10 0 3(7 0
C~~ F JQ M AT ( / / I X .2 7 1 - i- L ( -C T I V E S  USiED F S)B THI~~ 1.4- ’ , / I X . 2 7 H  0 1 10 0 3(80
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5
~~5T

(033 F0R~~A T ( L 5 , 5x ,6FlU.O) G11001200

(340 FORNA T(/15,3X,12 ,TH LEVELS) 04003210

1050 FORMAT (/15 ,3X ,33HTIIE M I N I M U M  V A L U E  IS S P E C IF I E D  AS ,l’lO. 2 ) 011003220

1C60 FORMA T(/I5 .3X .33HTHE M A X I M U M  VALUE IS SPECIFIED AS ,F .(.2 ) 011003230
a (080 FORMA T (/I5 .3X.3EII T I’IE REL.*TIVE SIZE 0~ EACH LEVEL IS - ,/lOFlO.2/ ) 611003240

1090 F O R MA T (25A1 1 011003250
1 (03 FORMAT (/15 .3X .I7HTIIE SYMBOLS A R E  — ,-W (/ 10 X , 2 5A 1 ) / )  641003260

1 1 1 0  FO RM A T  (/15.3X.2CHDOT MAP SYMBOLS USED) 011003270
11 40 FO P MA T (/3X ,33HI1 THE VALUE S MAPPED A R E  ~~I S TE 0 I  - - 611003280
1 (50 FORMAT( /3X . 421111 THE VALUE S MAPPED AR E  STORED ON CARDS) 04003290

II 6C  ECRMAT (/3X.4 2H11 THE LEVELS MAPPED ARE STORED ON CARDS ) 611003300

1180 FOf ’MAT (/I5 ,3X ,27HP’lO F LAG P O I N T S  IN G R I D  CELL) 011003310
Il- 9 C FC PMA T (/3X .40H14 THE DA T A  IS A S S U M E D  TO BE PRESCALEO ) 04003320

1210 FCI IIM A T (2 tiX.20A 4 ) 011003330
1220 FURNA T(///20X ,22HTO I) M A N Y  L I N E S OF 11.51) 64003340
(23 . FORMA T (/4X ,’9 HISTOG R A M  I NCLUDED AFTER FRE OUEN C 1ES ) 611003350

1240 FORMAT( /4X ,’Q N U M E R I C  I N F O R M A T I O N  SUPPRESSED ’ ) 011003360

1250 FURMA T( ,’IS,’ Ti llS FOR EACH MAP PRINTED’) 011003370
2 (30 FU R MA T ( / l 5 ,35 ,I2HGF 1O SIZE IS ,I4 ,I 5l1 CEL~,S DOWN AN O ,14 ,13H CELLS A .4003380

ICROSS ) 611003390
26(0 F ,ORMA T ( BX ,J 2H C E L L  SIZE 15.14,2011 C H A R A C T E R S  03W~ AND .14 .INH C11611003400

I ARA C T E R S  ACROSS) 011003410

3~.CO F O R M A T  (/I5 ,3X ,2OHTHE FL EX 1 N LOCATOR = .13) 011003420
30 20 FL .RMAT( 8X ,1911TH6 D A T A  IS R E A D  IN ,I3 .5H SETS ) G11003430

*000 FO FM A T (/I5,35,24H61110 N U M B E I I NO  BE G I N S  AT ,2 1 6 )  04003440
• 4002 F U R M A T ( 1 0 I 1 ) 611003450

1101) F:RM A T ( / 1 5 . 3 X . s***s** IN V A L I D  E L E C T I V E  N U M B E R  8*44*4*’) 64003460 
—

9 r - r (  FO IJMAT (//3711 E L E C T I V E  I NOT S P E C I F IED  — M A P  STOPS) 611003470
90,)? FORM A T (//37H E L E C T I V E  7 NOT S P E C I F I E D  — M A P  STOPS) 64003480
9003 FO R M A T ( / / 5 IH  E L E C T I V E  12 IS C ANCELS!) W HEN ELECI1V ~ IS CHAN GED) 611003490
13C ..4 F0R144T(//SIH E L E C T I V E  (3  i S  C*N C€LE0 WHEN [LI. C T I V E  I IS  CFIA NULO) ( .154003500

END 611003510
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1 DENT 1 N D A T A  64003519
‘ SOEIHI: UT INE I N D A T A  (NCO ,NCA ,N O , I A )  011003520

C.IMN ON/C/ P ( l 0 3 0 0 )  6 1003530

L 0MMON /B / NLEVEL ,IFORM ,N0O ,I IIIST ,N TX ,0PT (25) 64003540
COM M ON /LLM/ V A L M A X . V A L M 1 N , RANGE (20 ) ,VAL (2 I ) ,PRAN GE (20).NF1IEO (25) 01100 3550

C UMMUN/STTS /  S T A l l  7)  09003560
LOGI CAL F I R S T ,OPT 0R00 357o
D I M E N S I O N  IA( IF11IIM) 041003580

I N TE G ER  1 (.4003590
I 2~~11 611003800

I F ( U P T ( 2 4 ) )  RE M I N D  9 611003610
N D A T A = NCA *NC O 611003620

F 1 N S T * .T HUE . GRDC3 S3O
( R EAD IN TIlE D A T A  ( . 4003640
1 NL IE L P T ( 2 4 ) .T RUE . FUN I RR E G U L AR  O U T L I N E S  AND OPT (2)= .TRUF . FOR (.4023650

1 R E A D I N G  A L O G I C A L  F I L E  (.41003660

L 1  (.4003670
M = N C A  - 01100 3580
00 1Cr) 1 1 ,NCD 611003890
IC= N C A * ( I — 1 )  09003700

- I E(.N0T.UPT (?4)) GO TI.) I l l  011003710
HE A O ( 9 )  M C B ,NCE • 611003720

S IF ((M CE +MCB ) .GE.)CA) GO TO 170 611003730 5

M N (A—M CE 611003740
S 

L~~M CEI (.4003750
IF (L ,EQ.0) 00 11) 101 611003700

DO 1 02 J= l.L (311003170

ID IC+J 611003180
102 P (IO)=— 999999.0 611003790

1) 1 L = L + 1  611003800
1 1 1  I F(.NO T .OPT (2)) 613 TO 150 61100 3810

DO 103 J=L .M 611003820
I0= IC + i  c.400-3810
C A L L F L E X I N ( I F O R M ,P(ID) ,F I R S T ,ND ) (.11003840

1 0 3  F IR S T = .FALSE. GR003850

GU TO 15 1 011003860
I~~ 2 CO N T IN U E  04003870
I S) C I S R T I N U E  611003871 5

CI I5 . i  R EA I ) ( I 4 . E N D = 1 5 2 )  ( P ( I C + J ) , J=L, M) Cr9003680 55

1 5 1  I F ( M . E Q .N C A )  GO TO 104) 611003890
M M 4 1  011003900
00 135 J= M ,N CA (j40Q391O
I0.IC+J 64003920

S 
I u 5  P ( I O ) _ 4 S ~~~~o 11.O 6 41003930
1 4 ” NT ) N l J E - 6 4 0 6 39 4 0

LE (OPT(2) .AND . N [).uT .N QO ) -IEWIN D 12 611003950
611003960

C ø - J I T E  UR P (INCH THE UNS CA L E I) D A T A  VALIJL S - 011D03970
I F(DPT ( 1 ) )  .11111 (4 ,1 0 1 0 ) (.11003980
I f ( I P T ( Y ) )  * R I I I . ( C , 1 0 0 0) (N.P( N ) .N.I .N O A T A )  04003990
IF~~~~P T ( l - : 1 w 4 I r E I 7 ,11 2 0  (N,- ’(N ) , l l .N O A l A )  611004000
IF( , $. C )1.I .’P T (1 4 ) ) I ,,t) TaJ 14 1 611004010

I- (311004020
0 511 S C A L I D  D A T A  5 6110040,30

10 I4~ N~~I ,N i)A 1A 04004040
U (P(N).FQ .— )-)’-1- ,’54.L) P(N)~~24.0 64004050

I .  -~(N) - 1’ (N)+1 011004060
I S 60 TO 21 ) 04004070

611004080
I ( 5 4  TH1~ M A X I M U M  OR M I N I M U M  l~~~ DA TA 011004090

—- S
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1.1 C O N T I N UE  211004100

IF(ND .GT.l ) 00 1090) 6110041(0

P N O  04004120
PHI~~—999999.0 011004130

PLO 999999.0 611004140
PX I=0 04004150
I’X2=C 611004160

5 PX3=0 (.4004170
PX4= 0 64004(80

901 CONTINUE 04004190

00 204 N 1 , NOA TA 611004200
lF(P (N).EQ.—999999.0) GO TO 204 011004210

PN PN+i 6400 42 20
- - 205 PL O= *MIN I (PLO ,P(N)) (,15400423C

PHI A M A X I (PHI,P (N)) (.4004240
S 

PX L PXI+ P (N) 64004250
PX2~~FX2+P (N)**2 641004280
P X3=PX3 ,P(N)**3 011004270
P X4 PXA+ P(N )**4 (.2004280

2:4 C CN T I NU E  611D04290

‘ IF (NC.G T.3) 60 TO902 0~~00430Q
IF (.NJ T.OPT(4)) V A L N I N ~~PLU 64004310

IF (.NUT.U PT(5)) V A L M A X PHI 041004320
C 6R~)O4330

SI~T P A R A M E T E R S  TI.) SCALE THE D A T A  u R 0 04 3 4 C
2~~I V A L ( I )~~V A L M t N  R00 435C

* A* ,A N( .E~ s V A L M A X — V A L M 1 N  ~~11D0 4 3 6 0
S IF (AITANGE.LT .0.0000001) GO TO 111 611004370

IF (.N 01.OPT (6)) GO TO 118 G11004380
S 

T MA N G E O .0 011004390
0.3 12 1  f 1 ,NLEVEL  0 20 0 4 43 ! )

1 2 1  T~~ANuE~~TRAN (.5+RAN 65( I )  (.4004410

1 1 4 VA L I NC A *4AN GE /NLEVEL 611004420
DO 122 I= 1 . N L E V E L  611004430
(F (OPT(6)) V A L I NC = R A N G E (  I )* ARA NGE /TRA N oE 611004440
PRANG E ( I )=VA LINC* 100.OIARANGE 6R004450

12 2  V A L (I + 1 ) = V A L ( I ) +V A L 1N C  611004460
V A L ( NL E VE L + 1 ) V A L M A X  611004470

9 1~~ ( O Rr I N U E  0 4D04 4 8 0
011004490

C A L C U L A T E  T HE SCALED DATA V A L U E  011004500
1-1 9 DC 12 3 N - l , N D A T A  GI~004 5L0

IF (P(N) .FQ.— 999999.C) GO TO 124 (.11004520
IF (P(N ) . LT .V A L M I N )  60 TO 127 04004530

00 (25 1= I,N LEV EL 041004540
IF (P ( N ) .L t .V A L (I + 1 ) )  00 TO tO o  611004550

12 5  C O N T I N U E  611004560
P(N)=23.Q G RL)04570
1,0 10 123 C.4D04 580

1 2 4  P (N)=25.O 6 54034590
(.0 TO 123 041004600

(21- P (N ) = l  611004610
GO TO 123 611004620

(2/ P (N)~~ 2 I . 0  611004630
I F ( O P T ( 12 1 )  P IN)=43. 0 69004640

S I . ’ !  C O N T I N U E  G 10046S0
l I ( L I . 1 ( I l ) ) W R I T S ( 7 . 1 0 0 0 )  ( N , P ( N j ,N ~~1 . N u A 1A 1  . 4L)4)4880

C 641004670
t. CA -C U LA T (  Fl~.E O U E N C 1E S  611004680

IE (ND.GT .l) 60 T0903 011004890r - ..
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20C 00 (29 1=1.25 011004700
iF(I .LT.8) STAT (1) 0 (311004720

129 NFREO (I) 0 (311004720

903 CONTINUE (311004730
IF (OPT (14)) GO TO 904 GR004740

STAT II)=PN - 611004750

SIA T (2)=PHI 011004760

STAT (3) PLO (311004770
STA T (4)~~PXI /PN (311004780
sTAT (5)=(SQRT(PN*PX2—PXt ~~~~2 ))/PN GR004190

STA T IS )=0 611004800

• STAT(7 )~~0 69004810
904 CO N T I N U E  611004820

DO 203 N 1 . N DA T A  G11004830
IsP(N) - 611004840

203 N FREO (I) .NFREO(I)+l 611004850
S 

RETURN 611004860
111 WRITE(6, 1030 ) . 611004810

OPT (25)= .TRUE. 011004880
RETURN (.1004890

1 70  W 1 1 I 5 (6 , 1020 ) 1 011004900

WRITE(8 .9000) 611004910
• R E W I N D  B 611004920

STOP 611004930

1 210 F o R M A r ( I 5 . S X F 1 O . 2 1  04004940

10 1 0 EORNAT (IH I,8 (/ ),1X,2OHUNSCALEO D A T A  VALUE S ./IX.205-* G 11034950

1 — — — — )  62004960
(020 F 1JRNA T (2* ,39118R11011 TOO M A N Y  CELLS RE MOVED FRCM ROW,I5) 0-1004970
l O 3 .~ F O R MA T ( ’  DATA R A N G E  IS ZERO - M A P  STOPS’) 611004980
9,1~~0 FORMAT(////////// ,’ ‘,46X ,’********** END CF NAP PRINT O~~T *******(311004990

1* 8 * ’ )  611005000
END 611005310
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(DENT FLATON 611005019

SUBROUTINE FLATO N( ISH,N 0 ) G DOsU2O
COMNGN/C / P110000 ) (.11005030

S COMM ON /A/ NCD ,NCA ,NGI),NGA ,NSHEET ,NCS ,NCF ,NCL ,NUNC H ,NCST ,NRST 640050 40
CUMUON/8/ NLEVEL, IFORM.NOO.IHLST .NTX ,OPT (25) 611005050
CUMMON /SYM8L S~ SYNBOL (25,4).NS(1O).TITLE (60) .TEXT(600) 611005060
COMMON /OUTPUT/ MA PA LL(129,4) (.11005070
DIMENSION X ( 1 0 , 1 2 9 ) , IN U M( 12 9 .4 )  64005080
INTEGER BLANK .SYMROL, SYM 04005090

LOGICAL OPT ,FIN 011005100
D I M E N S I O N  NUN(10) ,STCEL (4,5), IR (4 ) (.11005(10

C INTEGER 2 611005120

C Z~~11 (3 )005130
S 

D A T A  BLAN K /Il-I /,PLUS/1 H+/ ,S Y M L / I H I / ,SYM/ 1 I-IC/ GRD OSI4O
DATA NUM /IHO . IHI. 1 112 ,I,-43 ,1*- 14,1H5 ,IH 6.IH1,1H8.1H 9/ 611005150
DATA STCEL/&6.O .5.J.15.0,8 .0,16.0.9.0,1 4.3 ,11.0, 4•0 ,l P.0 ,1.0 ,12.0 ,611005160

12.O ,5.O ,I0.0 ,19.0 ,20.O ,1.0,I3.O ,3.0 /  611005170
C - 611005180
C S E T S  THE PARAMETER S FOR EACH SHEET OF THE MA P 611005190

FIN= .FALS E.  611005200
N NCA 64005210

- MNCP O - 64005220
IF (NSI- EET.EQ.l) GO TO 500 (311005230

S 
N NCF 04005240
IF (ISH .EO.I) GO TO 500 611005250

6 11005260
MNCP I,IC F+NCS * (ISH—2) 011005270

!F(ISH.E Q.NSHEETJ N 8(L 611005280
500 J F L R S T = 6 4 — (NGA SN) /2 611005290

IX= ( NG0/2)+j 64005300

JZ = NGA / 2 + 1  611005310

K K 1  240 6532 0
NCII=3 o - )00 533 0  S

IF (NOMCH.GT.1) NCH 4 611005340
XR ST N R S I— N C O $ IN D— l )  6RD05350
B C R D E R =S Y M I  GR005360

•• L F ( . N O T . O P r ( 1 3 ) )  60 r i  (00 1,11005370

K l=MNCP- l  64005380
DC 200 K = 1 , N  611005390
K Z = K Z + 1  (3R005400
NUB~~NCS1+ (KZ/NUNCH) 611005410

I P.UM(K,I )=NUR / I00 - 6R005420
INUM(K ,2 )=NUB /10— I NUM (K ,I )* I 0  611005430
INON(K ,3)= N U B— I NU M ( K , 1 ) * 10 0— I I U M ( K .2 ) * 1 O  GRD O S4AO

I 1’ MCO (I4 L .NUM CH ) 011005450
2 0 .) IS(JM (K , 4 ) NS ( I N+ I )  611005460
1 01 )  W P I T E ( 8 , ,..~~0 ) ( B L A N K ,BOR DER , ( SY M B Q L ( 2 5 . I  ) ,J 1 , 12 9 ) . B O R D E R . I= 1 .3 )  G~)00541Q

L F ( . N C T . U P 1 ( 1 3 ))  GO It) 180 641005480
00 2 0 1  3 = 1 , 1 2 9  ( .11005490
00 201  ( = 1 , 4  0-54005500

2 ) 1  MA P A L L  ( J . K  )= S Y M B U L  I 2 5 . 1 )  0 40 0 5 5 1 0
WPI TE(8 ,1002) 64005520

2 002 F ( P MA T (32x , B C O E F G M I J K L M N O P O R S TU V W X Y ZA B C O E FG H I J KLM N U P Q R S T U V W X Y Z A UC I 3 I 0 0 5 5 3 0
1D E F G H I JKLM N O P Q ) - - (311005540
w l -L T F ( 8 ,1 0 0 3 )  611005550

22 )) FC1~M A T I J 2 X . ’ A A A A A A A A A A A A A A A A A A A A A A A A A RBBRdBHR3I3RBt39RBl3BAB8Bd41 CCCGID055bO

2CC (C (CCCCC (CCC ) c.RDQ557O
(80  W H I T E ( B , 1 0 0 0 ) ( B L ANK ,BO RDER ,( S Y M B O L ( 2 5 , 1)  ,J = I , 1 2 9 ) , B U RO E R , 1=1 , 3 )  GRDOSSBO

I F I F I N ) RE TURN 611005590

F I N .TPUE . 011005600

_ _  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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C C,11005610

1 8 1  DO 124 I R U W = 1 , N C O  611005620
C BLANK S CU T  A R O W  TO BACK GROUND SYMB OLISM t . -54 005t30

00 101 1 1,NGD GRDOSb 4O
00 101 3 =1 . 1 29  GR005b50
IF (I .6 I . 4)  60 TO ( 0 1  C.R005660
M A P A L L ( J ,() SYM BOL (25,1 ) (311005670

101 X (I ,J )=25.0 611005680
C I N I T I A L I S E  THE LOOP FOR EACH ROW -JE CELLS G11005690

J B = J F L RS T  611005700
I0= (IROW— 1)*NCA ,M N CP 611005710
00 130 K= I,N 6RD05720
ID = 10 8 1 • 611005730
IF(P1(D ).EO.25.0) GO TO 130 011005740

C INSE NTS SYMBOL I SM K E Y  FOR A 61114)  CELL GR005750

00 132 1 1.NGO 611005760
00 132 J Y 1 ,NG A 6 11005770
J 38+JY 6RD05760
t F ( O P T ( 1 2 ) )  GO TO 131 (311005790

‘4 
X ( I , J )  = P1 ( 0 )  611005800
I*-(OPT (8 )) GO TO 132 G110058I0
I F ( I . N . E . I X  .011. JY.NE.JZ~ GO TO (3 2  6RD05820
XI I ,J)=X ( 1 ,3)810 011005830
IF(P (ID) ,GT .20 .U) X ( I . J ) =X (1 ,J ) — 9  GR005840

Gil TO 132  G11005850
1 3 1  M A PALL( J . I)~~ BLANK 611005860

IF (STCEL.(I.JY) .LE.P(I0)) M A P A L L ( J , 1)= S Y U  611005870
(32 C C N T I N U E  64005880
130 J B = J B+ NG A  G11005890

S C (311005900

C 6 11003910
- 00 124 M 1,NGD 611005920

IF (OPT (12)) GO TO 191 611005930

C C CNV E R T S  A L I N E  TO SY M B O L I S M  6400 5940
DO 103 J = 1 ,129 611005950
JSYM= X (M .J) (.11005960
013 (03 14= 1. 4 o11005970

103 M A P A L L ( J , K ) = S YM 3 O L ( JS YM ,K ) 611005180
60 10 (9 0  611005990

191 K K M  GRDO6000
190 IF (.N)1.OPT (13)) GO TO 220 (311006010

• IF( M , N € . IX )  GO TO 220 611006020
IF -( I S H . U T . I  .A ND. ISH.LT .NSHEET) GO TO 220 G90 06 03 0
N4jI . *= X 1 1 S T — (I R f ) W — 1 ) /N U M C H  69008040

1 11( 1 )=NUB/IOO 611005050
I R ( 2 ) = N U 8/ I C— I R (  1 ) 81 0  611006060
IO ( 3 ) =N U B— I R ( 1 ) * 1 0 0 — I R ( 2 ) S 1 0  1.11006070
I N = N U M C H — M O D ( (I P O W— ( ) ,NUNCH) 011005080
I I 1( 4 ) NS(  ( N )  G IO064)90
J X = J F  I ‘ 1ST —H GROOo 14)0
4)0 223  3 = 1 . 2  - 011008110
00 224 1 I.NCH 611006120
1 I 111 (1 ) + I  64008130
MAPAL L(, JX, K K ) = N u M ( t l )  - G RDOSIAO

224 JX J X + I  (.4006150
223 J X = J F I R S T + N * N G A G t ,  (.11008(60

4. W R I T E S  A L I N E  oRDOol7O

I
’ 

22 1 I R I T E ( 8 . I 0 0 0)  B L AN K ,8 J 1 1D 1R . (M A PA L L ( J . K K) .J~~I.I29 ).e~~RDER 011006180

Is IF ( UPT (12 ) ) 60 TO 124 611006190
W I T [ S  O V E R P R I N T  L I N E S  GR006200

I 79
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00 *23  Ia 2 . 4  011006210
DO 120 . 1 1 ,129  611006220

* (F (MAPAL L IJ. I) .ME, BLANK ) 60 TO 121 611006230
120 CONTINUE 011006240

GO TO 123 611006250
121 W R I T E (8 ,1000 PLUS .SLANK .(M A P A L L (J , I ) ,J= 1 ,12 9 ) ,B L A NK  69006260
(23 C O N T I N U E  011006270
124 CONTINUE G11006280

GO TO 100 - 
(.114)06290

I 1000 FORMAT (*32A 1 ) 611306300
1001 FORMAT (2A 1,12 9X .A 1) 611006310

END 011006320
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I 0 E NT  HHEA 0  611006329

S U B R O U T I NE 1-IHEAD 61104)6330
COM NON/B/ N L E V EL , IF ORM , N O O , IH IS T . NT X ,DPT (25) 611006340
CQMMON/L J M / V A L $A X ,V A L M IN . RA N G E (20).VAL(21 ),PRANGE (20). TIFREO (25) 6RD06350 S

COMM ON/ STTS/ S T A T ( 7 ) GR006360
CO MM O N  /SYM BLS/ SyMB OL (25,4),N 5(10) .TITLE( 60) .TEXT~~860) 04006370
CO M M U N  /JOTPUT/ NA P A L L ( 12 9 , 4 )  611006380

~~I ME N S  ION M A P L ( B 4 ,4),JSYM ( 12 ,4) ,A S Y M I 1 2 ,4),F MT (5),MA P L A ( 12 9 ) (311006390
00 0 IV A L E N CE  (M A P L ( 1 . 1) , M A P A L L ( 1 , 1) ) , ( J S y M ( 1 . I) , MA ~~ALL(80.3 () 09006400
EQU IVALENCE ( M A P L A ( 1 ) , M A P A L L ( 1 , 1 ) ) . ( A S Y M ( l , l ) . I A A P A L L ( 1 , 4 ) )  611006410
DIMENS I ON L0W (10), IGH(11 ) G11006420
I N T E G E R  B LA N K . S Y M I . SYM B OL , A S YM  611D06430

L O G I C A L  FIN ,OPT 611006440
C • N T E G E R  2 (311006850
C / = 1 1  611036460

D A T A  FM T/’(~~*.’,’2A 4,’,’I0X, .’)OF 1’ ,’O.2 )’, G9006470
D A T A  A / ’ M INI ’ / , B / ’ M A X I ’/ ,C/ ’M UM ‘ / ,0/ ’  / , E/ ’ l Ox , ’/  611006480
OAT A LO W/’ L’ ‘0’, • W ’  ~~ • ‘ V ’ , • A ’ , • L’ , ‘U. , • E’  , S • / 611006490

- D A T A  IGH/ H’,’I’ , G’,’H , , V ’ ,’A ’ ,’L’ ,O ’ ,’E , S /  611006500
D A T A  I ILAN K/ IH  / , S Y M I / 1H 1 / , EQ S / I H = /  GR006510  S

NW O R K N L E V E L # I  611006520
EMT( 3)= 0 - 611006530
IF (OPT( 4)) FM T ( 3 )=E  611006540
00 1 20 ( = 1 ,129 011006550

*2 1 M A P L A ( I)= E L A N K  G11006560

IF(OPT (22)) GO TO 130 011006570

~ I 4I T E  18 ,1000 ) NLFVEL ,VA L M I N ,V A L M A X . S TA I ( 4 ) . S TA T ( 5 )  011008560

IF (.N tOT. 0P1 (12 )) GO T3 500 611006590
•RITE (8.2010) 611006600

S W P IT E (8 ,2030 ) (N ,V A L ( N ) ,VAL(N+ l ) ,N F P E Q ( N ) ,N I .N L F v E L Q  (.11006610

RE T U R N  G RDObS2O
5~~J W P I TE ( 8 ,l J 1 0 ) G11008630

W H I T E ( 8 . F M T )  A ,C,(VAL ( I ) , 1 1 , NLE VEL ) 64000640
W R I TE ( 8 .F M T )  B .C. (VA L (I) ,I=2 ,N U O R K )  611006650

W R I T E  (8 ,1020 ) 611006660
W R I T E (8 . F M T )  0,0,(PRAN6~~U),I (,NLEV ~~%.) G 110O6~~7Q
W R I T E  (8.1030 ) (.11006680

1 30 3= 0 611006690
U- (.N I]T .CPT (4)) GO TO TOO (,jROO SPOQ
3 = 3+ 1  611006710
DO 2C I K 1 ,4 (311006720

• JSYM(J .K )= S Y MB OL ( 2 (, K)  611006130
23 1  A , Y M (J , K FS YM 8 O L ( 22,K) ( . 1 1 0067 4 0

Di) 210 L 1 ,N L L V EL  0114)06750

LL N L E V E L + 1 — L  611006160
2 1 0  ~4 F R E 0 ( L L + I ) N F P E 0 ( L L ) 011006770

N~~REQ ( 1 )= N F R E Q ( 2 1 )  611006780

00 2 1 1  1 = 1 , 1 0  611006790
3 1  I MA P L A (  I )=L ~ W I  I )  6 9 00 68 20
. 4 )  0)) 202 JJ I, N L E V E L  G 1 1 0 0 b M I~~

3 = 3 + )  0110081,30
01) 20 2 K 1 , 4  611006830
JSY M ( J,K ) = S YM B O L ( J J , K) G11006840

202 AS YM( J .K ) SY MBQL(JJ+ I0, K) 011006850
1 H (.t~oT .OPT (5)) 60 TO 203 -.4006860

S J 3+ I  (.4008870

— 01 20 4  K I , 4 GRDO68BQ
i S Y M ( . J ,K ) cY M8OL ( 23 , K )  611006890

204 *1~~~~u ( J , K) =: ~ Y M B o L ( 2 4 ,K )  011006900
N F P F G ( J ) N F R E Q (2 3 )  011006910
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JJ (J—1)*I0 611006920

DCI 212 1 I.1I 011006930
2 (2 M A P LA ( 1+ J J ) — I GH ( I )  611006940

203 L L J  011006950
3=3—1 611006960

I. 
- FIN= .FALSE. 611006910

NW O R K LL*10+l 611006980
W R I TE ( 8 . 1 1 00 ) (M A P L A ( I) ,I= 1 .N W O RK )  011006990
W R IT E (8 ,j 1 t 0 ) ( I , I = 1 .J )  GR007030

122 W P I T E ( 8 ,1100 ) (EQS ,1 a1 ,NW ORK ) GROO 7OIO
IF (FIN ) GO TO 127 011007020

* 2 3  DC 124 3—1 ,2 011007030
S 

u R I TE  (8,1120 ) ((JSYN (L ,1),M 1 , 9 1 , L1 ,L L ) 6R007040
DO 124 K= I , 3  (311007050
K K 5 — ~ 0400 7060

*24 ~ 11ITE (8,1130 ) ((JSYN (L,KK) ,M = l ,9),L=1 ,LL) G11007070
L F ( FIN ) GO TO 122 611007080
WRITE (8 ,1140 ) ((JSYM(L ,1 ),M = I ,4), ASYM (L, I ) ,  (JSYMLI.,1 ),M 1,4011007090

C). L 1 ,LL ) 611007100
00 126 K= 1 ,3 6 11007110

~‘. KK 5—K - GR00 1120
126 WRI TE (8.1130 ) ((JSYM (L ,KK) ,M - 1 ,4), ASYM (L ,KK) , (JSYM(L,KK) ,U 1 ,4G11007130 S

C), L I,LL ) 611007140
FIN= .TRUE. 611007150
GO TO 123 611007160

121 W R I T E  (8, 1160 ) (NFREQ(1), I = 1 ,L L )  611007170
IF(.NOT.UPT (21))RETURN GR0O 7IBO

C B L A N K  PRINT A R R A Y  611007190

00 100 1 1 . 4 6 11007200
00 *00 3=1 .84 611007210

100 MA RL (J,I )=BL ANK 011007220
C I N I T I A L I Z E  PR I NT A R R A Y  G11007230

3 = 1  6 40 0 72 4 0
NFRFQ= O 611007250
00 104 1 I,LL 611001260
M A P L ( J , I)  — SYM I  011007270

• M FREO=MFREQ .N F PE O( I I 011007280
3 3,1 6-1007290
DC 103 K I,4 611007300
00 101 L ’ ,2 6110073 (0 5

MAPL (J , K )= J SVN (I ,K ) 611007320

10* 3=3 +1 611007330
MAPL (J ,K ) A S Y M ( I , K ) G11007340
J 3+ I (.4007350

00 102 L = 1 .2  6114)07360
M A P L( J .X ) JSVM( I ,K )  611007370

102  3 = 3 + 1  611007380
*03 J J — 5  011001390

3= 3+5 611007400 
4

MA Rl . (J.1) S Y M I  640074*0
I - ~~ J = J+ 1  611037420

M X F R E 0 0 611007430
DO *05 1 1 ,LL G11001440
eloNeR = NFREO (I)S100 (311007441
B I G N O I  = M FREO 011037442
-J IGNBR = (1,1GNBR/RIGNOI ) ,I 6400 7443
IF (N FR LQ (I) .GT ,0) N FREQ(I) 811,NBH 6(1001450

105 N XI-REQ M A X Q ( NF R E Q ( f l ,M X FR E Q )  611001460
N *F R E O =M X F R E O — 1  0RD07470
K8011K 7*LL (311001480
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00 11 0 I 1 ,M *FRE Q GR0074 (.~
S C 6 40 0/ 5 0 0

C BLANK USED B A R S  GR D O 1 5 IO  55

S DO 107 J=1 .LL 611007520
IF (NFPEQ (J ) .ME. 1 — 1 )  GO TO 107 611001530
K S T A RT 7SJ—6 611007540

KSTOP 7*J 0400 7550

00 106 X =K S T AR T ,l(SIOP (.11D075I~0

DO 106 L 1, 4  ( 3 40 0 75 7 0
106 M APL (K,L) BLANK 611D07580

107 C O N T I N U E  6R00 759C
C 6 1100 7600
C W R I T E  L I N E  (.4007610

S 
W R I T E  (8 ,1220 ) 1 , (MA PL (K, 1), K 1 , KW OIIK) GR007620 -~

C 611007830
C W R I T E  O V E R P R IN T  LINES 011007640

00 109 3=2 .4 . 611007650
00 (08 K 1 ,KWORK 011007660

IF (MAPL (K,J) •NE.  BLANK ) Gil TO 109 0111-07670

108 CO N T I N U E  G~110O 7880

GO TO 1(0  611007690

10 9 W R I T E  (8.1200 ) (MAPL (K.J) .K= ),KW ORK ) 611007700
1 1 0  CONTINUE 611007710

- W R ITE(8 ,1230 1 NFREO (25 ) 011007720
RETU RN 611007730

1-0 0 0 F QR MA T ( / / / ’  D A T A  MAPPED IN’ .I3.~ LE V E L S  I L T W F E N  E X T R E M E  V A L U E S  0F GRD 07740

C.FIO .2, AND ’ .FIO.2 . ME A N  ‘,F10.2 ,’ ST. DCV. ‘,F 1 O . 2) (.11007750
1010 FO R M A T  (///44l-$ ABSOLUTE V A L U E  RANGE A P P L Y I N G  TO EACH LEVEL ) (.4001760
1020 FORMAT (/1/64 1-I P ERCENTAGE OF TOTAL A B S O L U T E  V A L U E  R A N G E  APPLY ING 7611007770

(0 EACH LEVEL ) G-l )0178)
1 030 F O R M A T  (///58H F R E Q U E N C Y  D I S T R I B U T I O N  OF D A T A  P O I N T  V A L U E S  IN EACHG IIOO7790

1 LEVEL ) G4 0 07 8 00
S 1 1 0 0  F o R M A T ( 1 1X , )2 1 A 1 )  (.110078 (0

I ) l 0 FOP MA T (~ LEVELS ’ .9X ,’0’,1l (8X ,12) ) G11007820
1 (20 F O R M A T  ( I lX ,12 (1X ,9 A1 ) ) 011007830 5

1 13 0  F O R M A T  ((H+ .IOX.I2(1X .9A j)) 011007840 S

1)40 F~~R M A T ( ’  SYMBOL S ‘. 1 2 ( I X , 9 A 1 ) )  611001850
(1 60 F ORM A T ( ’  FR E O U E N C Y ’ ,I7 , 1 1 (1 0 )  611007860
1200 F O R M A T  (Ih + , 11k ,12 (3X ,1A 1 ) )  04007870
*220 F O R M A T  ( 4X.I6. 12 ( J X . 1A I ))  (311007380
12 3 )  F 2 J I M A T (I O X , H I S TQ G R AM  EXPRESSE D AS P E R C E N T  OF ALL N O N — B A C K G R O U N D  CG~~D 07h-,lO

C E LL S ’ / I O X ,’NUM B E R  OF 8A C KGR4)UN O C~~LLS ~~~,I5) 61100 7900
201- ) F O R M A T  (bH LE V E L ,9X ,7 H M I N I M UM ,BX ,1 H N A X I M U M ,SX ,9HFRE JOEN CY ,/) 6110079(0
.‘OJO F O I i M A T ( I 5 . 7 X F 10 .2 . 5X F 1 0 .2 .9X 1 5 )

Er_ C 1.11007930
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(DENT FLEX I N 611007939

S U B R O U T I N E  F LE X I N ( I F O R M ,I,F IRST ) 611001940
D IME NSION SOIL .(22) (3-54007950

- DATA SOIL/4..5..6.,~~5..2e.,59..60.,63..64. .76.,113•.114 .,133. .134.GR00 7960
),138..168..170..206.,207.,209,,217 .,71./ 611007970
NTYPE= 22 (311007980
READ ( 1 1 . 1 I)  S ,V GR007990

1 * Ft)RMAT (3X .F3 .0.30X, F2.O ) GRDO8000
7=10 . 011008010

DO 300 J 1,NTYPE 011008020
IF(S . E 0 .SO IL(J) )  00 70 450 CR008030

300 CON T I N U E  60008040

IF (V.EO.L2 . ) T=1 . (.11008050
IF (V.EQ.8 .) 1=2. 611008060
Z F ( V . E O . 1 l . )  7=3. 

- (.11008070
IE(V.EQ.3 .) T 4 .  (311008080
IF (V.EQ .31 .) 1=4. 611008090

GO TO 500 (.11008100
4 5 0  IF(V .NE,U2. ) 7 5 ,  011008110

1F (V.Nf.8.) 1=5. (311008120

4 IF (V .N E . l 1 . )  1=5 . 611008)30
IF(V.NE.3 . ) T 5 .  GR008140

IF(V .NE.31 . ) T~~~. 64008150
IF (V .EQ.12 .) T=6. 6110 (11160

IU (V.LQ .B.) T 7 .  GR00 8~~7O
I F IV . EO . 1 1 . ) 7=8. G11008180
IF (V.FQ .3.I T=9. 011008190
IF (V.EQ .31 .) 1=9. GROOB2 00

S 0 2  CONTINUE 011008210
RETUR N  611008220
END (.11008230

.
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APPE NDIX B

VANDENB ERG IRREGULA R OUTLI NE

FOR GRID
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S Vandenberg Irregular O u t l i n e  for GRID

Column
11111111

12345678901234567
S IRREGUL A R OUTLINE

1 7 59
1 7 57
1 7 52
1 7 49
1 7 48
1 8 46
2 8 45
1 8 44

5 2 8 43
1 9 42
1 10 41
1 12 41
1 13 40
1 15 4U
1 15 39
1 16 38
1 17 38
2 1 7 37
2 17 36

- S 2 17 35
1 16 34
3 16 25

- .  1 16 9
~ 15 9
2 14 9
1 14 1
4 13 1
2 12 1
1 12 0
3 1 1 0
2 10 0
2 9 0
1 8 4
4 8 5
2 9 5

- S 3 10 5
1 11 11
1 11 12
1 13 12
1 14 12
1 14 13

- .-- -
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Column
—~~ 11111111

12345678901234567
1 15 13
1 15 12
2 16 12
1 16 13
1 17 13
1 17 14
1 18 14

• 2 18 15
2 18 17
1 17 18
2 17 19
1 17 24
3 16 24

a 1 1 5 34
2 15 35
1 14 35
1 14 34
1 14 33
1 13 32
2 13 30• 1 12 31
1 12 32
1 11 33

p 1 11 34
1 11 32
1 10 30
1 10 28
2 9 28
3 8 26

• 2 7 26
2 6 26
4 5 26
1 5 27
1 5 28
1 4 29
1 4 32
2 4 34
1 2 33
1 4 32
1 5 30
1 5 23

• 1 5 21
F 1 5 20

1 6 16
1 8 1 6
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Column
11 11 111 1

12345678901234567

1 9 16
1 10 16
1 25 16
1 27 16
1 28 17
1 29 17• 1 31 17
1 34 17
1 36 17
1 38 17
2 40 17
1 42 17
1 43 17
1 44 17
1 44 18
2 45 18

99999
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APPENDIX C

SUBROUTIN E FLEXI N FOR GRID OUTPUT DISP LAYING
SOILS WI TH HIGH EROSION POTE NTIAL

SU8ROl~TINE FLEXIr4(IFORN,T,FIRST}REAL SOIL(183),LEVELLL83 )
DATA SOIL/2.,3.,4. 16. t8.,23. 24. 25..27. 28. 29.,30. 31.,32.,33.

~
2,. 36. 7~.,7’..,8O. 81.,91.,1O1. LO7 .,1O9.,L1~

. 1t3.,i14. 115. 118.
3,1IS..I23..126.!12~.,L29.,t3I.,I32..I33.!I34.,I36.1137.,[38..I61.,
4162.t166. 1167. j~~~~8. ,1 75, ~t76. t185.* 196. ~~~~ .206. 

,
~~1 1.1

2 12. 1213 . s 2

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- 7. 261. 2b3.,27O..272.~~273.,275. ~77. 278.,281.,282. 
283.,284.,2 $a.

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~9,89.,92.,93.,LO2.,LO3.,L06.~~~08..L10.,L30.,L7O..172.,177.~~.79.,18bIL. 187.,190. 219. 220.,229,,�30.,239, 240.,241. 25L.,25?.,253.,2~ 5.12.kt.,264.,~~65. ki. 271. 2?4..276. 279. 280. ~85.,28c1. ~i., 65., 169
• 13..La8.,c4..99.,116.,159. ,foo. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 174.,4149. • C. IDA!~A LEVEL /L1 7*1.,Z*2.,46*3.,4~~~~.L 4*5./r’11YPE L83

REAO (9 10) 1
10 FORMATZ3X,F3 .O)

00 300 J=1.NTYPE
IF(T.EQ.SOIL (J)) GO TO 4~ Q300 CONTIMIE
T~ 0GO TO 460

~‘50 Ta tEV E LI J )
~4O COMTENUERETURN

• (MO
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APPENDIX D

SUBROUTINE FLEX IN FOR GRID PROGRAM DISPLAYING AREAS OF

HIGH EROSION POTENTIAL BASED ON SOILS AND VEGETATION

su~~ 0LT1N~ FLcxIN(I Fo~~~,T ,FI~~sr )• KEAL SCIL(1 83),LEV [111d3)
D414 5uIL/2. ,3.,4. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 2~~.. ~3.,3 [., n?., ~~.

25.~ ,6 . ,78.  ,7~~.,o0. ,8 1 .  ,‘) L .  ,~~-) k .  ,I07.,I)~~.,L 1~~.,L lj. , i14 .,LL~~., I Li .• 3, 1 L c. , L2 3 . , L 2 6 . , L2 7 . , I 29 . , L3 L . ,t 3 2 . , L3 3 . . i34 . , L J~.. ,137.,I3j . ,1~.L.,
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ?6U
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~ ~ .2d. .290.  ,29[.,~~92. ,~~ I - i . .227 .  ,~~~. .44 ., 4.~ . .4 8. ,  ~~~ ., ~~~~. ,L~ s . ,  *~

I I3.,LE8.,S~~.,99.,t 1b.,1~~9., I6 - J . , L84 . ,2Q4 . ,2 07 . ,2 o.,2~~7 . , L7 3 . , L 1~~.,4149. C. /
0A~ A LEV tL / LI7*1.,2*2.,4t*~ .,,*4.,L*.*5./NT\PE L 83
RLA U(’ ,IL I S,~eIL ~~~~~~~~~~~~~~~~~~~~~~~~~T=S
DO 300
IF (T .E~~.S.iI1 (J )) r,u Tc 45~300 CUNTINUE
1=0

• GCI T O 4oC
4~iO T LE’t~FL (J )

• 4t,O CuM T II~UEIFt ~~.EQ . I6.)  C-C IC ..61
I F ( V . f ~E.I6.)  CU TO 470

46 1 1F(I .E~~.1.I 1=t .
IF(T .E( . .2 . )  1=7.
IF(T . IQ.3 .)  i=e.
IFI T .E~~.4 .1 1=9.
1 F I T . FJ .~~) T = L C .• 470 CU11INUL ~
END

I
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APPENDIX E

• SUBROUTINE FLEXIN FOR GRID MAP DISPLAYING AREAS OF

PRIME ECOLOGICAL SIGNIFICANCE ON VANDENBERG AFB

• S L : ~~;! ~::g i~ ~ X w ~ r ~~~M~ T ,f IR~ 1 ~REAL H9), ~~~~~~~~~~

DO 1OC~ ~~~
100 B(I~~~ •~R E A O (9~~L~~ ~~~ ~1,1 L,93
11 FORM F.1~~18X,912X1F2.0),26X)DO 20C p~~i.c• t 00 3CC J=I N~~300 IFtA (~~N).~~~.~~Y~~J L~~JN~~~BU N )~~1200 CCNT1MI~T=A ~~I100 400 1.~ . -
400 IFI ~4 12 .t. 1.~Y 

• 

~ 
è 

~~~~~~~~~ 
j

402 tF (T.EQ.2~ i G~ i~ ~~~~
403 IF (T.EQ.L.~ ~J • • ~~ c~~O
404 1F(T.E’~.72 ~405 IF(T.EQ.1. GO TO 600
406 IFIT.EQ.8.) GO IC 590

T=4.
00 451 JzL,9

451 IF(AtJJ .EQ .l.J T=~IF(T.EQ.5.) GO TO 6C0
DO 452 J=I,9

452 IF4A (JI.EQ .72.) r~ 5.
IF (T.EQ.5.) GO TO 600
DO 453 J=1,9

‘p5 3 IFLALJ ).EQ.2 .I 1 t..
IF (T.E Q.6.I GO TO 6Cci
00 454 J = I , 9

454 IFtA (JI.EQ.8.) T 7 .
IF (T.EQ.7.~ GO TO 600
IF(T.FQ.4., GO 10 600

590 T~~3.
• 600 CONTINUE

R E T U R NEND
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APPENDIX F

SUBROUTINE FLEX IN FOR GRID MAP DISPLAYIN G

AREAS OF SU ITABLE HABITAT FOR THE

CALIFOR NI A LE GLESS LI ZA RD ON V ANDEN BERG AF B

L
SU~ ROL T INE F L EX ! N ( 1 F O R M ~~~,FI~~ST i
REAL S O I L ( 2 2 )
D A T A  SOIL/4..5.,6.,25 .,28. ,59. .b0 . ,b i . ,64 . , ?b.,  L & 3 .  .U4 .,L~~3 . , L3 4 .

t 1,138.,168.,170.,206.,207. ,208 . ,21?. ,71. /
• NTYPE 22

R E A O ( 9  LU S ,VV LI F0 k MA T t 3X , F3 . 0 , 3 0 X , F2 . - ~IT IO.• 00 300 J 1,NTYPE
• [Ft S.EQ. SO ILL jU GO 10 450

3o0 CO~.T1MJF
1 F (V . E Q . L2 . ~ 1=1.
[ Ft V . F Q . 8.  T~~2.
IF (V.EQ .L1.I T 3 .
IF (V .EU.3.) T4 .• iFt V.F Q. 3t .) T~ 4.CO TO 500

4~ 0 ! F IV . N E . 12 .)  1=5.
I F ( v . P ~F .~3 .)  T~~5..

~ 1 F(V . .LI . ) T= 5.
~~ I F LV . N E . 3 . )  ~~~~!F(V .NE.31 .)  T 5 .

L F t V . 1i.i.t2.~ T’b.
1FtV . EQ . 8 .~ 1=7.
!F IV . F Q . I L .)  T r $~I F (V . FQ . 3 . )  T~~~.F[v .Lt~.3L.) i=q .500 C UNTIN UE
PF T W N
END

•

~~1r
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APPENDIX G
SEARCH/COUNT PROGRAM AS ADAPTED TO THE BURROUGHS 3500 COMPUTER

• COMPILE SNFT1O XFORTN LIB DATA CARDS

h.STI
IDENT MAIN
FILE 1 ANFT0T,UNIT:TAPE,REC0RD 80,BLOC~(IN6 1,UMLABELEp.F!XED
C FREOUENCY COUNTING PROGRAM
C OLD RUNWAY AND MEW CONSTRUCTION SURROUNDING IT ( ( 3  CELLS

REAL*8 C t 1 3 ) . C X
INTEGER S,Ex,EL.D.ID
iNTEGER V (9)
INTEGER VALU(S (100),VALUEX (100).VALLIEL (100).VALLIEV (50)
REAL FREQS(100).FREQX (10O).FREQL (100),FR~QV (5O)REA L ACStIOO).ACX (100).ACEL (100),ACV (100)
DATA C/~AB056’,’BB086

I ,’C8O66’,’Z*OB5’.’ABO85’,’38O85’.eCB0s5’.’0B
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~3,’68o82’.’c8082’,’oeoGe’.’E8o62’.’ABoel’.’BsoBl’.’CB OSI’,.D$o61’.e

~EB081’ .’SBO8O’ ,’CBO8O’ ,’DB08O’ P ’E3080’ .’CB079’ p ’DB079’ .’EpO 79’ ,’FB
5079’. ‘08076’, ‘E8078’/

• JFRE1~S:0JFRE~X:OJFREGL:Q
.JFREQV:0
DO 2U K:1.NN

20 VALUES(K):0
DO 30 K:1,NN

30 VALUEX (K)=0
DO ~0 K : J ,N N

s0 VALU~L(K):0
DO 50 (:1.NN

50 VALUEV (K):O
DO 60 I~:1,NN

60 FREQS(K):O
DO 70 K:1.NN

70 FREax (X):~00 60 k:1,NN
80 FRE0L(K):~DO 90 K:1,NN
90 FRCQV (K) 0

• 00 270 K 1.NN
• 270 ACStI():O,O
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DO 271 K:1,NN
271 ACXIK):O,O

00 272 K 1.NN
272 AC~L(~~):O,O

• DO 273 K 1.NN
273 ACVI)O:O.0

• B READ(11.1j) S,EX?EL.(VtI).1 1.9),O.CX,ID
- • 11 FOR MAT (3X,I3,~ex,I2,4X,I1,1X,9I2X,I2) ,1IX . I4.1X.~ 5.1X. 14)00 300 J:1.MN p

IFICX.EQ.C (J)) GO TO 450
• 300 CONTINUE

IFtID.LT,4646) GO TO 8
GO TO 3005

450 WRITE(5.12) S.EX.EL,(V (I),1 1.9),O.CX.13
12 FORMAT I~ 0,~~S:..I3.1X,.EX ’,I2,1X, ‘E~

_ ’’I1.1x. ‘V :, .9(12,2x),9x,Xte ,
1lX,A5,1X,I~ )• IF(JFREQS.EG, O) GO TO 110
00 100 J 1.JFREQS
IFIS.NE.VALUES(J)) GO TO 100
FREQS(J):FREQS(J)+1
GO TO 200

100 CONTINUE
110 JFREQS:JFREQS 1

• VALUES (JFREQS) S
FREQS(JFREQS):t

200 CONTINUE
IF(JFREGX ,EG.0) GO TO 510
DO 600 J:j ,JFREQX
IFIEx .NE.VALUEXIJ)) GO TO 600
FREQX (J) FREQX (J) +1
GO TO 600

ooo CONTINUE
610 JFREOX:JFREGK.1

VALUEX (.WREQX) EX
FREOX ( JFREQX ) 1

800 CONTINUE
IFIJFREGL.EG.0) GO TO 1050

• DO 1000 J:1,JFREQI.
IF(L.NC.VALUEL (.J)) GO TO 1000
FREQL(J) :FREQL(J).1 -
60 TO 1200

• 1000 CONTINUE
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1050 JFRE~ L JFR!QL+1
- ;  VALUEL (JFREQL):EL

• FREQL(JFREOL):1
1200 CONTINUE

00 3000 K:1.9
IFIJFRF•GV .EGI 0) 60 10 2050
00 2000 J:1,JFREQV

- • I F (V (X ) . M E . V A L U EV ( ) ) )  GO To 2000
-: FR~ Q~l(J) FREQV (J) .1

60 10 2200
2 ’0O CONTiNUE
~u50 JFREQV:Jt~pE0V+ I

V ALUE V C JFR E~~ ) ( K )
REGV (JFREQV):1

2200 CONTINUE
3000 CONTINU E

• iFt iQ,LT ,46~~~
) GO TO 8

3005 CONTINUE
00 250 L:1.NN

250 ACSIL) :FREQS(L)*22 .957
DO 251 L 1,NN

251 A CX( L) :FREGX(L)sr22 ,957
4’ 00 2~ 2 L 1.NM

• 252 ACEL (L):FR~~LCL)*22,957DO 253 L 1,NM
253 ACV (L):FREQV (L)*2.55

WRITE (6,3010)
3010 FORMAT(// ,1x, ’SOII. TY PE FREG. ESi . ACRE S ’ )

$ W RIT E(6 ,3015) CVA LUES~~* 1) .FR EGS( N),A CS( N) .  N:1.N!’1)
3015 FGrn4AT(3x ,13 ,7x .Fq.o ,5x ,F5.0)

• WqIT~ (6,302O)3020 FORMAT (///1X,’EXPOSURE FREG . ESi. ACRES’)
W RIT E(6 ,3025)  (VA LUEX ( N)  .FR~~~X ( N )  ,A C X ( N )  • ‘4:j .NN)

3025 FORMAT(3X,I2.8X,F4.Q,5X,F5,o)
• WRIT~ t6.3030)

3030 FQRMAT(///ix,’CLEV ATIDN FREG, EST. ACRES ’ )
• ~RITE (6.3O35) (VAL UEL(II),FREQL(N),ACEL (M), M 1,MM)

3035 FORMAT (3X ,I1,9X .F;.O .5x.F5 ,O)
WRITE (6.30(eO)

3040 Fo RMAT (// ,1X, ’VEGE TAT ICN FREG.(SjB CELL5) EST. A C R ES’ )
WR IT~~(6. 3O45) (VA LUEV (~O,FR(QV ( N) , A Cv( !1) . N:1,NM )

• 3045 FORMAT(3X ,IZ ,10X .F5.O,11X pF5 ,0)
STOP
END

• ~~ND
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APPENDIX H

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

2COMP ILE SNFT1O XFORTN LIB DATA CARDS

11
3LST1
8

IDENT MAIN
• FILE 11=ANFTOT ,UNIT=TAPE ,RECORD=80,BLOCKING=1 ,UNLABELED ,FIXED

C SMALL CELL COUNT PROGRAM
INTEGER V(9), VALUEV(35), FREQV (35)
JFREQV=O

8 READ(ll ,ll) (V( I) ,I=1 ,9), ID
11 FORMAT(18X ,9(2X,I2),22X ,14)

DO 3000 K=l ,9
IF(JFREQV .EQ.O) GO TO 2050
DO 2000 J=l ,JFRE QV
IF(V(K).NE.VALUEV(J)) GO TO 2000

• FREQV(J)=FREQV(J) + 1
GO TO 2200

2000 CONTINUE
2050 JFREQV = JFRE QV + 1

• VALUEV (JFRE QV ) = V(K)
FREQV (JFRE QV ) = 1

2200 CONTINUE
• 3000 CONTINUE

IF(ID .LT.4646) GO TO 8
WRITE(6 ,300)

300 FORMAT(//1X ,’VEGETAT ION FREQ .’)
WRITE(6,400) (VALUEV(N),FRE QV (N) , N=1 ,35)

400 FORMAT(5X ,I2 ,7X ,14)
• STOP

END

2END
3
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Hq USAF/PREE 1 Defense Res f~ Engr/AD (E~ LS)  3.
Hq USAF / PREVP 2 Dir , USA WW Exp Sta 1
Hq USAF / PR E VX 2 Ch ief of Naval Ops
Hq USAF/RDPS 1 Environ Protection Div , OP-45 1
I-lq USAF/SAFOI 1 Technology Transfer Staff (EPA) 1
Hq USAF/ SGPA 2 National Science Foundation 1

• OSAF/SAFIL 2 U.S. Fish E~ Wildl ife Services 2
AFSC/ DE 1 Tetra Tech , Inc 2
AFSC/DEV 2 McDonnel-Douglas Aircraft Co 1
AFSC/SGB 1 Aerospa ce Corp 1
AFSC/DLCAN 2 Tech App lications Ctr 1
ATC/DEPV 1 San Diego State Univ 1
CINCSAC/DEV 3 San Diego State Univ/ Library 1
CINCSAC/DEPA 2 DMA/Aerospace Center (PPRN) 1
CINCSAC/DEPV 1 ISTRAD/CC 1
CINCSAC/SGPA 1 4 392 Aerosg/CC 1
TAC/DE 1 4392 Aerosg/DE 10
AFRES/DEEE 1 4392 Aerosg/ACD 3
AFIT/DEM 1 Scripps Inst of Oceanography’
AUL 1 Library 1
AFOSR /NL 1 Un iv of Cal if , Geography Dept 1
AMRL/DAL 1 AFRCE/Eastern Region 1
OEHL/CC 3 AFRCE / Central Reg ion 1

• OEHL/OL-AA 2 AFRCE/Western Region 1
OEI-IL/OL-AB 2 S. Central Coast Commission 1

• AFWL /SUL (Tech Library) 1 Environmental Analysis Sys tems 1
USAFSAM/EDEO 1 U.S. Forest Service 1
USAFSA~1/EPS 2 Los Padres National Forest I
AFRPL/ Library 1 Cal State Polytechnic Univ

• AMRL/TH E 1 Dept of Landscape Arch 1
SANTEC/ SEH 1 Univ of Cal if , Library 1
SAMSO/DE 3 Calif Polytechnic State Univ
SAMSO/DEP 1 Library 1
SAMSO/LVRO 1 Ctr for Reg ional Environmental
SAMSO/SGX 1 Studies 2

• SANSO/WE 1 San Diego State Univ/Biology Dept 6
SAMSO/PP 1 Univ of Cal i f  Natural Land F~
SAI~1SO/JA 1 Water Reserves System I
SAMSO/OI I Ctr for Regional Environmental
SAf’4S0/RS 1 Studies/San Diego State Univ 1
SAMSO/DECP 3 San Diego State Un iv/Compu ting
AMD/RD 2 Center 1
ADTC/CSV 1 San Diego State Univ/ Geography
ADTC/DLOSL 1 Dept 3
USAF Regn Civ Engr 2 Harvard Univ/ Lab for Computer
1 Med Service Wg/ SGB 1 Graphics & Spatial  Analy 1
DDC/TCA 12 Univ of Cal/Water  Resources Ctr 1
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