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A METHOD FOR THE PROCESSING AND ANALYSIS
OF DIGITAL TERRAIN ELEVATION DATA

By Bobby G. Junkin¥*

SUMMARY

This report presents a method for the processing and
analysis of digital topography data that can subsequently
be entered in an interactive data base in the form of slope,
slope length, elevation and aspect angle. Included are a
discussion of the data source and specific descriptions of
the data processing software programs. In addition, the
mathematical considerations involved in the registration of
raw digitizecd coordinate points to the UTM coordinate system
are presented. Scale factor considerations are also included.
Results of the processing and analysis are illustrated using

the Shiprock and Gallup Quadrangle test data.

*Earth Resources Laboratory, NASA/NSTL, Slidell, Louisiana 70458
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INTRODUCTION

Land resource managers are becoming increasingly aware
of the problem of converting disparate sources of data in map
format into a form suitable for processing on a computer-
oriented information system. This information, acquired from
map sources or remote sensor data obtained from aircraft and
satellites, is compiled into data ba§es which contain infor-
mation on land use, topography, soil, rainfall, population
density, etc. This report defines the procedures and tech-
niques in use at the NASA/ERL for processing digital topography
data that can subsequently be entered inéa data base in the

form of slope, slope length, elevation and aspect.

DIGITAL TERRAIN ELEVATION DATA

The National Cartographic Information Center (NCIC) of
the U. S. Geological Survey, Department of the Interior, provides
a national infcrmation service to make cartographic data of the
United States available to the public and to various federal,
state, and local agencies (reference 1).. These cartogr;phic

data include standard 9-track 800 BPI or 160G BPI computer-
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compatible tapes (CCT) which contain digital representations
of terrain elevations. These tapes, which are produced by

the Defense Mapping Agency Topographic Center (DMATC) from

the 1:250,00C-scale series of maps, are copied and disributed

to users by the NCIC.

The DMATC utilizes a processing system which collects
data from a 1:250,000-scale map using digital graphic recorders
tied intec a central processor with disk storage, magnetic

tape output and verification plot capability. The function
of this sytem is to generate a magnetic tape file containing
a matrix of clevation readings extracted at 250 micrometer
intervals. The 1:250,000-scale map generally covers one

by two degrees of longitude and latitude. The DMATC prepares
two one-degree by one-degree matrices‘for each quadrangle.
Each block of data is stored on a 7-track UNIVAC 1108
computer tape by the DMATC and forwarded to the NCIC. The

NCIC subsequently takes these data and stores up to eight

onejdegree quadrangles of longitude and latitude on each
9-track (1600 BPI) tape (four using 800 BPI tapes). This

latter data format is generally used by the ERL as its source

. of topographic information.

General information concerning the source of data is

given in Appendix D.



DATA PROCESSING SOFTWARE DEVELOPMENT

General Program Functions

The NASA/ERL software programs for geographical data
analysis and display consist of four separate prcgrams for
processing digital terrain data tapes produced by the DMATC.
These programs perform the fellowing functions: (1) Transforms
data in the local (X,y¥) digitizer system to the (Xg,Yy) UTM
system, (2) translates the 1° x 1° data set to an input origin,
(3) adjusts the input data set to any desired output cell size,
(4) computes slope, slope length, and aspect for each cell by
use of the maximum gradient from a center cell to the surrounding
eight cells, (5) generates patput data files (elevation, slope,
slope length, and aspect) which are in a form suitable for

entering into the ERL Interactive Data Base Display Program (IDDP).

Specific Program Descriptions

The processing of digital terrain tapes requires the
execution of four separate programs. These programs are described

herein.

Program TOPREF. This program prints out pertinent infor-

mation for each column of data as written to the reformatted
output tape. The starting %-¥ points, ending y-point, number
of y-points, and the first three and last three elevation data
values are printed for each X-column. Also, the minimum and
maximum elevation values are printed. This program reads the
NCIC data tapes of 15840-word records (l6-bit words) and writes
a tape file of 20605-word records in the following format:

!



word 1 = (

word 2 = record number

word 3 = X coordinate in .0l inches for this record
word 4 = starting y coordinate in ,01 inches

word 5 = N = number of elevation values in this record

words 6 through (6 + N) = elevation values of points
(iig’l) thrOUgh (i:?N)
words (6 + N + 1) through 2005 = zero fill

Program TOPTWO. This program prints out all input control

parameters which define the area of interest to process, column
and row bias's, ete. Also printed out is a table of computed
easting and northing and eievatious for the first and last data
point for each row. The reformatted tape from TOPREF is read.
Card input control parameters are used to extract only that

data required for processing the selected area and writes out a
file suitable for sorting. Output from this program consists of
7200-word records in 3-word groups of Xg and Yy coordinate values

for each cell and its elevation value.

Program TOPSRT. This program prints out check point row

numbers for raw data that are sorted and output in reverse order.

The data that are written in TOPTWO are sorted so that all
elevation Vaiues corresponding to Yy are written as the first
record, those elevation values corresponding to YN+l as record
2, etc., continuing on until record N = all elevation values
corresponding to Y;. These data are written to an intermediate

scratch disk file, and then output to tape.



Program TOPODB. This program prints input control parameters

and input levels for elevation and slope. Optionally, a printer

map is printed showing coded levels for each data element in

row-column format for all four types of output. Output consists

of four files of data to disk for input to the IDDP:

1. Elevation data
2. Slope data

3. Asvpect data

I3

Slope length data

MATHEMATICAL ANALYSIS

UTM Coorcinate Equations

Consider the example of a 1:250,000-scale map as shown

in figure 1. The UTM (Xg,Yy) grid system on tinese type maps

is not normally aligned with the (X,y¥) coordinate system of

the digitizer system. Thus, an angle correction is required

for each 1° x 1° area or file of data. The sheet corners indi-

cated by the arrows are translated into the origin of the data

file by the following:

where:

Xy = X5 - Xgpy
I=1, 2 (1)

-~ ~

X{ T Y1 - YorT

(X5 yi) = plate coordinates of digitizer

points, in inches
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(ieRl’ 7g9g1) = coordinates of SW sheet corner
of file 1, in inches
(%gRo» Ygro) = coordinates of SE sheet cormer

of file 2, in inches

The (ii, 91

polyconic coordinate system and the UTM coordinate system to

) data are corrected for the A angle between the

yield corrected (xj, yj) digitizer plate points.

The relationship between the corrected digitizer plate

points and the corresponding UTM coordinates are given by the

A}

following transformation:

Xg; = X Sxi + Xery (2)

where J = 1, 2, and:
(Xgry+ Ygry) = UTM coordinates of SW or SE sheet cormer

X scale factor, file 1 or 2

Sxi
Syi
It should be pointed out that the above equations, in effect,

Y scale factor, file 1 or 2

register the plate coordinates of the left side 1°© x 1° area

of a quad map to the SE sheet corner and the subsequent UTM
coordinates are merely determined with respect to the (Xygsp, YBRZ)

origin of the SE sheet corner.

Derivation of Equations for Data Registration

The (X,y) digitizer plate coordinate points are registered
to the UTM coordinate system through the utilization of the A
angle between the polyconic coordinate system and the UTM
coordinate system.‘ Consider first the geometry in figures 2

and 3. These figures &epect the location situations that are
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it

possible regarding a quad sheet relative to the central meridian

of a zone.

(x,y) coordinate system and the UTM coordinate system.

Figures 4, 5, 6, and 7 show the geomciry between the

We first consider the geometry in figure 4 as relates to the

right side of a3 quad located east of the zone CM.

figure:

and:

a
from ATl:

b3

‘al + b].

a4 cosA

a; sinA

bl cosA

by sina

solving (7) fox by:

by = F'/cosA
substituting (9) in (é):
by = i: sinA
cosl
also:
a, = ' - b3
substituting (L0) in‘kll):
a =x' - y' sinA
cosA

T T T TR T T

10

From this

(&)

(5)

(6)

(7
(8)

(9)

(10)

(1)

(12)
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and (12) in (5):
x" = x' cosA - y' sinA (13)

substituting (12) in (6) and the result in (4) and also (9) in (4)

yields:

''sin - y' sin2b + y' ‘ (14)
cosA cosA

where the (X,y) points are translated to the (x4,¥,) origin

point by:
X'"'=X - x :
. © (15)
y' =7 -y,

Thus, equations (13) and (14) give the registration of the (X,y)
plate coordinate point relative to its (x",y") position in the

UTM coordinate system. These equations are valid for the right

‘side of a quad map and east of the zone CM.

Consideration of the geometry in figure 5 yields the following

equations for the left side of a quad map, east of zone CM:

o i

x' cosA + §' sinaA

i

(16)

"= -%" sind - §' sin?A + §'
cosh cosA

These equations are also valid for the right side of a quad,
west of the zone CM. This can be verified by consideration of
the geometry in figure 6. Consideration of the geometry in h
figure 7 also shows equations (13) and (14) to be valid for

the left side of a quad map, west of the zone CM.

12
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Scale Factor Egquations

The equations for the % and y scale factors Syi and Syj,
respectively, are derived by assuming that the scale factor
varies linearly from the bottom to the top for % and from left
to right for §#. For example, we can compute from known data
a ¥ scale factor on the left, SéL' and a § scale factor on
the right, SQR. The X position of these scale factors are known
data points ii and iﬁ. On the basis of the linearity assumption,

we can write *the general equation:
) ~1
Sy; = my ¥; + by (17)

But the two end conditions yield:

i

my = (3yr - Syp)/ (% - %) (18)

\ by = Syp, - My X (19)

Similarliy for SXi:

e + b (20)

Sgi 7 My V3 * by

here the two end conditions yield:

~ ! a~f
mg = (Sgp = Sxp)/ g - ¥7p) ,ﬁ (21)
= by = Syp - Mg ¥ (22)

i Slope, Slope Length, and Aspect Determination

} Thus, equations (2) and (3) yield an (Xg;,Yy:.2i) type
) Ei’"Ni’®1

point for each plate coordinate point. If the output cell size

s ' 16
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is greater than the input cell of .01" x .01" (208' x 208'),
then the averazge of all the Z's in the output cell domain is

computed and used as the Z value for the cell size.

For purposes of output and for subsequent entry into the

data base, a column gnd row number for each point is computed

from:
‘ C.N. = (Xg-- Xg) +1
Co (23)
RN. = (Yy - Y¥Yp) +1
Co
where:
Ce = output cell size

(Xe ’ )Ye :)

i

origin of output area, in meters
Consider the following figure 8:

10

N ' { K

Py P Py

X,Y5Z4 | Xp¥326 | X3¥3Zg

¥ Ps | Pg 1°
X1¥2%2 | Xo¥Z5] X3¥yZg
Py P, P,

X1Y12 | Xp¥92, | X3742,

}

Figure 8.- Neighborhood cell approach.

17



Slope is defined as |aAH |/ AD, i.e.:

t

S{(PsPy) = (25 - 27) / VAXZ + A Y2

So(PsP,) = (Zgs - Zp) / (Xp - Xp)
2{F5% 5

S3(PsP3) = (25 - 23) /Vax? + a¥?
S4(PsPy) = (25 - 24) [ (¥p - ¥p) (24)
S5(PsPg) = (Zg5 - 2¢) / (Y3 - Yy)
Sg(PsPy} = (25 - Z7) /Vax2 + ay2

S7(PsPg) = (Z5 - 2g) / (X5 - Xp)

(Z5 - 2g) JV aX2 + aY2

The largest S; (i = 1,2,..,8) is selected as the slope of

Sg(P5Pg)

the cell containing P5. The Zg5 value and the Z; corresponding
to the largest S; are then compared. Then the aspect is defined

as the direction from the smallest Z to the largest Z.

Slope length is given by the following equation:

S.L. = V/é(ce)z + 272 (25)

Since the slope and aspect determination are based on a

%}_ neighboring approach, the perimeter cells for the adjacent
v files of a quad map are duplicated for use in the algorithm.
. This assures perimeter values for the slope and aspect of a
f 19 x 29 area at the tape file interfaces.

*
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RESULTS

Shiprock and Gallup Quad Data

The digital terrain data for the Shiprock and Gallup Quad,
located as shown in figure 9, were selected for processing and
for subsequent entry in the IDDP. The cross-hatched area in
this figure represents the area of interest. Input parameters
such as desired output origin, cell size, quantum levels for
elevation, and slope were determined. Figure 10 shows a
typical computer printout for one of the variables (topographic
elevation) in the data base. The input data for the example
shown in figure 10 is given in table I. The input indicates
241 rows and 354 columns of output, but only 62 rows and 120
columns are shown for the sake of brevity. Each letter repre-
sents a cell 1COm x 100m in size. Each cell is identified by

a row and column number and can be related back to the UIM

coordinate system by equation (23). It should be pointed out

that the (x,,y,) origin is referenced to the lower left-hand

cell corner.

To determine the magnitude of agreement between the actual

data and data produced from the TOPO program, the elevation data

for these files were aligned with the corresponding Landsat scene

data. Specific mountain peaks and/or features for the file 2
data were then identified from a 1:62,500-scale USGS map. A
northing, easting, and elevation value were read from the map

for three specific points. The northing and easting of each

19
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HENRNRNRNNN NN RN TTTTTTTTTTTITTTTINR R NOODO0000000000000000NNNNNNNKKNHNHNKATTTTTTTTONOONDDONN DO TN NN I9930e8VYYYY YV Yas
HRANNRNNNNRNER NN TTTTTITTTTTT S T TTINN R NO OO00000000000000000NNNNNWHRNNHHHHW NN TTITTTT00ODDDDDDIDDDNDITININNINT T J0e8 v Y ““ YV VaE
WRNANNRNRANNREN NN TTTTTTTTTTTTTT IR RN NOGOOO0U00000000A00000NNNNNN MWW N WMWK TTTTTT000000DNDEITTHNODODDDIINC L J0ddYYYYYY YV EE
NRRNNRANEN AR NN TTTTTTTTTTT T TR AN RN NG dO00000000000d00000NNNNNN MMM RN N NRNNNTTTTTTTHDODNDDTTHODDDDDINTIZONVYYVYYIEE88
HHANAR NN RN TTTTTTTTTITTT IR RN R NNOd4000000004000d00000NNNNNNNNNNNNNNNHNNTTTTTTTONOODTI T TDHODDIXIIC 1308y Y YV YED0306D
lxllexllllllItJJJJJJJJJaJJJIIlllBIOLsQQQOOOOOLOOQAOOOOO-llltttll:lttll‘ldadaadaa:xxuuxzaxxzJJ‘x‘x‘xaﬂnxwoacdcq-amouxuuh
TTTTTTTTTTTTINNRRNNNNOdddddd 0000 J0GO0000ONNNNNNN RN NN NN RENTTTTTTTT0ODODDIDDODDIDDDDINN THOZOYYYYYYYEAH I IHI
WRNNNNN AN TTTTTTTTTTTINN R KRNNOOdddddd0d0000000000ONNNNNN NN W NN NN NN TTTT770000D0NODODDHDDDDININ IO 408V Y YYY Y Ya09 0TI T
NRNRNANANRENNRTTTTTTTTTTTTINA RN RNNOOAddd000CI0000000000NNNNN NN KW NN NN EKTTTTTTTTONNNDODOC DDDDDDIINIAIYYYYEaYHIEO I
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WHNANRNRRNNEETTTTTTTTTTT IR NN RNOOONOddd dddd0000000000000ONNNNNNNNNHRRNNNNANTTTTTTTTHODDDDDDDICT LIAPONINNINIAEYY Y YO 4O I1ICIIT
NHNANNR AN TTTTTTTTTT iNNRNNNAOd000d 4ddddddd0000000000UNNNNNRENKHKNNNRAN TTT T HHDODDODICC PO TTICCCN AN MOUS VYYD JITITITIIT
WANNNARENRERER TTTTTTT T TN N RN NNNGO0000dadddddddd00000d0000NNNNNNKNNWNRHNNK TTTT T T T DN C I I L IHHIC THHI OO 0N 1909y YOI IITITIIT
HANARRRRRANRTTTTTTT TN N RN R RNOD00000ddddddddddd00000000NNNNNNKENNHRARNFATTTTT T IINNC T I L IOOHKHO 4RO PO I D30AVYYYEAIPITIIIT]
WHNRNNNANRETTTTTTINN RN NN RENOdC00000dddddddddddO000000ONNNNNNNNENNNNANNNNTTTTTT T IO T IHIZO0 43 34N PP T IHAFDHYYYVHOOHITIIII]
WHNANNNNNNNTTTTTTINNN NN RNNNO 4dd0000ddddddddddd0000000NNNNNNNKNNNNARNANATTTTTT T D TTIN 19003330034 I TIHOHOD VYV YYEAIHITTITIII]
NNNNHARRNNRTTT IR RN RN NN RNNOdddd0000dddddddddddO0D000ONNNNNNNNKNNRNANKRN N TTTTTTT DN TINIHADA0UQUOEHN IO30D9YYYYREO4HITITIIT
WHNNANANNRNTTTINNN NN NNNGddddddddd0ddddddddddd0000GONNNNNNNNNNNARKNNNR TTTTTTTTDODNTIORAAD000000 49930049 Y VaEHUIT ITIIITIT
NHNNNNANRNNTTTNN NN A NN ANOddddddddddddddddddddddCO00DONNNNNNNNKNNWRKWKW TTTTTTTTTDODNANINIDDDIDD03 43009V VYYEEIDA4O I TITIII]
HANNARANNNNTTHR A NN NANNOddddddddddddddddddddddOdO00ONNNNNNNNNKRNNNRWAKTTTTITTTTDODDDINACHI000000000088 Y Y YHAHUSdHHITIITITT
NANNNNNNNNN TR NNNANANODddddddddddddddddddddO0000000NNNNNNNNNNNNNNREN TTTTTIT I T T DOD TN THIJ008aHIHKGAaYYSUE4dO T TITITTITIII
HANNNNNA AN AR NANNNNAODddddddddddddddd0dddO0000000ONNNNNNNANNNKNHNHNTTTTTTTTT T T DO INACC L IO 3066898888880 49N I TTTTITITIIIT
WANNANNNNN AN NNNNNDDOdddddddddddddddddd00000000000ONNNNNNNKRNKNNKNNANTTTTTTITT I T T DO T TN CHAD DEHHEASHEEIINICTITIIIIIITIC
NNENNANNNAANNNNNNNDdddddddddddddddddddO000000000NNNNNNNNKANKANNNRNRATTTTITTTTT DO TTIANAC P HADHEWEHB 208090 PP I TIIITITINI
AHNNNANANNNANNNNDOddddddddddddddddddddO00000DVOONNNNNNNNNANANRWANNN TTTTTTTTTTTDOONTTTIINC IO 30uReERaA33303 10 I IITITINIT
WANNNNNNNNNNNNNNOddddddddddddddddddddd0000000ONNNNNNNNNNWNRNERRARAR TTTTTTTITTIT DO TTTTINCHAQOREEA0 NN IO PP PP T ITII T IN
WRNRZSHANNNNNNNODddddddddddddddddddOd0000000ONNNNNNNNNNHANKARRNAN TTTTITTY I T I I INCC IO OO IOZEERE AN FIHHICCOPOPPITIITIIT
WANNNNANNNNANNOOAdddddddddddddddd0d0000000000ONNNNNNNNNNWNARKARNNN TTTTTTTDODICA IO IHHICIDA0DWe03NC OO CILIICCOLOPCCPIIITID
WNANNNNNNNNNNOOdddddddddddddddddd000000000000NNNNNNNNNNANNANRNNRNTTITTTTINCCTICCCTHO 4999430288300 0N COICCOLOCOCOPITTIICD
NANANNNNNNNNODOddddddddddddddddddd000000000000ONNNNNNNNNNANNHERNHNTTTTTINTDNCCITITHAZGIAIADI8HIIHMOIMIC I OOCCCCPOPPTITIIICD
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TABLE I.- INPUT DATA FOR EXAMPLE SHOWN IN FIGURE 10
INPUT COLUMNS TO PROCESS = 1 354
INPUT STARTING ROW = 1
CELL SIZE = 100.00
NUMBER OF ROWS OUTPUT = 241 FROM 1 TO 241

354 COLUMNS OUTPUT NUMBERED FROM 1 TO 354

ELEVATION LEVELS COMPUTED IN INCREMENTS OF

LEVEL

Ooo~NONULT W

NN ECCHNBOWOZRHERUHIQOREODOW D

8400.
99999.

8300.
8400.

ST. EL. ~ END EL.
0.0 60G0.0
6000.0 6100.0
6100.0 6200.0
6200.0 6300.0
6300.0 6400.0
6400.0 6500.0
6500.0 6600.0
6600.0 6700.0
6700.0 6800.0
6800.0 6900.0
6900.0 7000.0
7000.0 7100.0
7100.0 7200.0
7200.0 7300.0
7300.0 7400.0
7400.0 7500.0
7500.0 7600.0
7600.0 7700.0
7700.0 7800.0
7800.0 7900.0
7900.0 8000.0
8000.0 8100.0
8100.0 8200.0
8200.0 8300.0
0 0

0 0

22
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point were then used to compute a row and column number and
the corresponding elevation interval was determined from the
TOPO output data. This comparison is shown in table II and
shows close agreement between the actual data and the data

produced as output from the TOPO programs.

As a further accuracy evaluation, the four known sheet
corners for files 3 and 4 of the RCC 135 data and file 3 of
the RCC 136 data were translated and registered to the UTM
coordinate system using equations (2) and (3). These UTM
values were then compared with the known UTM values and the

differences recorded as shown in table III.

CONCLUDING REMARKS

The NASA/ERL has developed a method for processing digital

topography data that can subsequently be entered in a data base

to include slope, slope length, elevation, and aspect. It is

expected that this information, and subsequent second and third

level interpretive information derived from the original source

data, can be used by land resource managers.

The current software programs have been written- for an
input data tape formatted as per the DMA Planar map data file
format. Another tape forﬁat from the DMA is available to users
whereby thé data are referenced to the latitude, longitude
coordinate system in terms of 3, 1, or .5 arc sec cell sizes:

The former data fcrmat is used at the ERL since the majority
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TABLE II.- COMPARISON OF ELEVATION VALUES FROM MAP

AND TOPO PROGRAM

Point Number

Elevation from
1:62,500 map, ft.

Elevation from
TOPO Program, ft.

| S —

7000

8171

8304

7000 - 7100
8000 - 8100
8100 - 8300

TABLE III.- UTM DIFFERENCES FOR KNOWN POSITIONS

UTM A, mefers ]

Sheet Corner
TAPE ID FILE SW SE NW NE

X Y X Y X Y X Y

RCC-135 3 18 61 0 0 127 9 58 27
RCC-135 4 0 0 |31 86 48 7 42 33
RCC-136 3 0 0 1 {103 22 1 17 1

I
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of the Laboratory applications are concerned with the utili-

zation of map data that are based on the UTM reference grid

system.
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APPENDIX A

NASA/ERL DIGITAL TERRAIN TOPOGRAPHIC PROGRAMS

This appendix defines the procedures and technique involved

in processing digital terrain data tapes produced by the DMATC.

This processing necessitates the execution of four separate
programs from whiciti is output four data files (elevation, slope,
aspect and slope langth) which are in a form suitable for entering
in the Gridded Data Base. Additional information can be obtained
in the DMA TOPO Program Documentation manual on file with the
NASA/ERL. The hardware required is a Varian V70 series miﬁi;'

computer with the following program memory requirements:

Program 1 - 51100g
Program 2 - 63600g
Program 3 - 471224
Program 4 - 47373g

One card reader, a line printer, and two tapes or disk
files are required. The individual programs are run in the

sequence as defined in this appendix.
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ATy

PROGRAM 1

TOPREF




DECK SETUP FOK PPROGHAM Program 1 == TOPO R T PAGE NO. 1L OF_1_

(

(Bach of deck)

RN

‘ //ENDJOB.
‘ /EXEC, T@PREF ,

| JACCESS, CDMAUT, MT,,REFORMATTED OUTPUT TAPE.

i ( /COPYF, CDMAIN,,F1. SKIP FILE(S) TO DATA FILE.

//Accxzss, CDMAIN, MT, REELN@. NCIC INPUT TAFE.

(/JOB,----STANDARD JOB CARD .
(Front of deck)

Data is contained in the second tape file of each group of 3 files
for each area. Ffor a four area tape, skip 1, 4, 7, or 10 files to
be positioned at the desired data file.

wla
o




CARD
NO.

1 Jog .TQPO REFORMAT LEAD CARD SET uUP ~ PAGE No._.1_oF 1
i N&ME _TOPREF PROGRAMMER __J+ Forbes ... 5/25778
& - S e
FELD|{ CaARD + | SYme
| E 5. |coLumns |FoRMaT | YOI IDENTIFICATION
L v J
No card input to this program.
] . 9D
| .
.
s ﬁ —
| b
i ;
| :
’/ - ‘
i :
— ;
& » i
. e, . %
5?4,':‘ i
e
' COHMMENTS

A-4

ORIGINAL PAGE 12

OF POOR QUALITY
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= - ﬁ‘ » o ,

PROGRAM 2

TOPTWO



T o F

rigEIS

DECK SETUP FOR PROGRAM _IOPO = PROGRAM 2

PAGE NO, L OF._1_

(Back of deck)

/

(

/

(/ENDJOB.

(/REWIND , CDM@UT,

r—

( )

{ ;

{ /ExEC, TOPTWO-

//;CCESS, CDMAIN, MT, LOXXXX, REFORMATTED INPUT.

‘ /ACCESS, CDMAUT, DD.

// CREATE, CDMBUT*NXXXXX, 7200,200/s.

6.108, -== STANDARD JOB CARD,

(Front of dech)




CARD

-

NO. 1
408 __TOPO_- PROCRAM 2 LEAD CARD SET UP PAGE No.1_oF S _
NAME TOPTWD PROGRAMMER _J._Forbes DATE .6/23/78
FIELO] CARD 1S
FrEgo | Sano s |ronuar | STusoLic IDENTIFICATION
N i
: {
Pl 1-12: D12.2} XxP Easting output origin in meters, minus 1/2
r { { , 4
] ; i *
' 5 ! output cell size. :
: ]
- — ‘
i 2 i 13-24: Di2.2 Y$ Northing output origin in meters, minus 1/2
: Kl
; : )
: § output cell size. ‘
L s i |
— ; ; - !
.3 . 25-36: D12.2§ XE Easting output limit, plus 1/2 output cell size. f
£l LS “ "
.' ] i '
i 2 e g ?
: ; % ] ‘~
4 ° 37-48: D12.2! YE ; Northing output limit, plus 1/2 output cell size.
o ; j
! i ; ] :
: ,, | i
5 + 49-60 : Dl2.2§ XPRG Map sheet corner, eastingl o k

H

i } ) . e e -~
. H 1

i + !

: i
6 - . 61-72 D12.2' YPRG | Map sheet cormer, northingl

- . 4 — o

SN e s

. ..OF POOR QUALITY. i %% Field input example ** -
‘ ‘ 649950. Input as 649950D2 ‘

3985597.81 Input as 398559781D0

ey m

1
!
|
i

¢ — e e i s e 8 oba g

PR USSR SRR R U ——

COMIENTS 1Map sheet corner = SW corner for east file and SE corner for west.

file of quad map.
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CARD
NO. 2
Jog TOPO = PROGRAM 2 LEAD CARD SET UP PAGE NO,_2 OF 6 _
Namg TOPTHO PROGRAMMER _J. Forbes  pavg 5/25/78
FIELD] CaRrRb |. YME
L 0. |cotumns [FORMaT | SYRICLIC IDENTIFICATION
1 1= 5 | I5 ISTART Record numbe:r on input file to start processing
Deafult = 1.
2 6-15 | ¥10,0] CELL Output :11 size in meters.
)
3 | 16=25 | F10.0 CB Column bias in meters.
4 1 26=-35 | 7'10,0 RB Row bias in meters.
1
¥
i
CORIMENTS —
A-8
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[N,

At i
- .

;M

CARD

NO. :
JoB _TOPO-PROGRAM

NAME

TOPTWO

.; ‘LLLI
o 49

d”' ]

LEAD CARD SET UP PAGE NO._3_OF_6__
PROGRAMMER _J- Forbes payg _5/25/78

FIELD
L0

CARD’
COLUMNS

FORMAT

SYMSOLIC
NAME

IDENTIFICATION

1

-1-20

D20.10

DELTA

Rotation angle for easting bias (degtees)fl

2

21-40

D20.10

THETA

Rotation angle for map misalignment (_degrees).2

41

I1

10

=1 for processing left quadrant, otherwise blank.

1The DELTA angle is determined from:

tan A = I E2 - E | /(Ngy - Nl) where the

subscript 2 refers to the top sheet coordinates

‘and the subscript 1 refers to the bottom sheet

coordinates of the Quad map centzrline. For an

input data file relative to the Zone CM, the

"sign" of the DELTA angle is- as follows:

—Negative: East of Zone CM, left half of 'Quad

~Positive: East of Zone CM, right half of Quad

—~Positive: West of Zone CM, left half of Quad

et

~Negative: West of Zone CM; right half of Quad

2THETA is normally zero, but should be

verified by checking the X sheet corners

of the central meridian of.the Quad map.

COMMENTS .
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e

CARD
NO. 4

OB _TOPO = PROGRAM.2

LEAD CARD SET UP

PAGE NC. 4 _OF 6.

PROGRAMMER __J. Forbes DATE 5/28/78

T T 1
FIELD| CARD ‘ i SymHoLIC i
[: . !cowwsl“’""“g NAME IDENTIFICATION _
P I
I 1 1«10 F10.0: XORI X (.01 inches) of pivoi point.* _
.' ' * !
1 T ~ v
i 2 | 11=20 | F10.0{ Y@RI Y (.01 inches) of pivot point.
i , : g
L =
; § *1: Pivot point is SW.corner for east file and
A Y v " g j . I
: SE corner for west file of duad map.
N i * " ;
L }
P } I
- : - )
o | |
‘ i ; ] !
3 . ! i
| | | i :
, ! ‘ {
, ! | —
— o ‘ ]
: ! ! ! 1
' ! ! | <
3 T T TS
S N |
! i

P § ,3 ——
%
e | e ! —
! i § -
foTmT o T B :

! { i

f ! | | I
| B ‘;““"—'" T ”'"‘”:’""

! ‘; .
R -..-‘-..._ " -..f‘,__----.._‘i.....
M ; } ~ “
S f
i i 1 i
" =
! g ‘
COMMENTS
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P

CARD

NO.
gog _TOPO = PROGRAY 2 LEAD CARD SET UP PAGE NO..5_OF.6__
NAME TO?TIM PROGRAL " {ER J. Forbes DATE 5/28/78
FIELD| CARD SYMEOLIC
L D lcoLUMNS |FORME&T NAME IDENTIFICATION
1 1-20 D20»10 SYL Scale factor, y-left.
2 j21-40 D20.1G SYR Scale factor, y-right.
¥ ]
3 {41-60 |D20,1i0 SXB Scale factor, x~bottom:
4 161=-80 (D20.10 SXT Scale factor, x~top.
7/
i
’ :
!
i
L l G, : |
: O |
_ i ‘%ﬁ%ﬁx !
I S — NP |
! :: ;,u():} > '
; . LNy i
o 2 |
; ! f
! | ;
z . N ;
ISR SIS, I . S
] i | :
. PO U A - e e
| :
L S PR B
; { !
. ' —— -t
e — - ! .
B H ; ,

TOHe TS

A-11

o . e




CARD

NO. e
Jo8 _TOPO - PROGRAM 2

LEAD CARD SET uP

PAGE NO..6_OF_6_

FIELD| CARD SYMHOLIC
LD !cowuus FORMAT | =" 0 e IDENTIFICATION
1 1-10 |F1C.0 XL X (.01 inches) of SW corner of map.
2 {11=20 |{F10.0 XR X (.01 inches) of SE cormner.
2
3 121=30 |{F10.C YB Y (.01 inches) of SW corner.
4 131-40 |F10.0 YT Y (.01 inches) of NW corner.
: {
?
g x i
! ;
‘ 1 - \/ i
it z
— i -
! { i i '
! i ;
; e T ,‘ :
! i : ! ?
AP LN B HILI .
S N |
T e e 7 ! :
.' f i 7
R T ; . :
| i ' :
CORINTS —_—
A-12.
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PROGRAM 3 - TOPSRT

AmsteiaT
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DECK SETUP FOR PROGRAM _TOPO = PROGRAM 3 PAGE NO..1L_oF_1

—————

(Bach of deck)

/
(
//ENDJOB.

@TA CARD
6EXEC » TPPSRT,

{ /ACCESS, SRTTAP, MT,,SORTED DATA TAPE OUTPUT.

ek / /ACCESS, CDMOUT*¥XXXXX, DD.

(/Accmss, CDMSRT, DD,

*{ /CREATE, CTDMSRT, 7200, NRECS®. SCRATCI FILE.

( /J0B, . ..STANDARD JOB CARD

(Front of daeck)

Number of records required for scratch file is determined by number of records
output to file 'CDMPUT' from previous PROGRAM=-2.

File 'CDMOUT: :output from previous PROGRAM=2,

A-1%




Ay

e S AL

CARD
NGO -
oy TOPO = EROGRAM 3 LEAD CARD SET UP PAGL NO _L_UF._ 1.

ot TOPSKE PROGRAMMER J._Forbes paTe 5/28/78

i | carn ! SYMBOLIC ; i
1D LCOLuMNY RELI LY I[ NAME IDENTIFICATION o
H : T .
1 ; 1=-5 15 | MREC Number of records on input file 'CDMAUT'. !
T 2
f M i
2 i 6-10; 15 IRW | Starting row number. i
f H g 1
! | ; i
i : ' ' ’ ;
: ‘. v : 2
;3 0 11=15 © 15 I LROW fLast row number. . i
» ::’ * % ;

e - . ——— ~

4 , 16-”0 " 15 ‘ NTROWS i'l‘otal rows (calculated in program 2).
— ! :

¥
5 © 21-25 15 : NCOL  ;MNumber of columms.

| i :
— . - sk d e — 4 Lk —"-——: ey ,
1 ! :
f : L .
- S ! 1
i : ;,
R Rttty 3 e e o o e v e i e et e . -K.

; |

i R A .
O, T
Q&f{});, ' i
Q{u% ::7/“ e men e eh Smme e o+ ren vt e o = S e oo oo it it - 48 et am o e o - -
xS !

@ A, |

e SRR
9

s “i{‘)‘«k» i
4/ ——— e e -

f

OIS NTG 'i'hls ;andt: is stcrmined from prlnt:f_d output from previous PROGRAM-Z,
s £ ) - - — = ¢ o ————— e o B

S
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PROGRAM 4 - TOPCDB

e
.- ¥
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DECK SETUP FOR PROGRAM TOPOQ = PROGRAM 4 PAGE NO. 3 OF —t-

(Back of deck)

/

(/ENDJOB

([

(mea CARDS

(/EXEC , - TOPYDB.

(/Accrsss, LNDATA, DD, 2

(/ACCESS, ASDATA, DD, 2

;//Acczss, SLDATA, DD, 2

(/ACCESS , ELDATA, DDl

* / /CREATE, LNDATA, 1080, NRECS/S. SLOPE LENGTH DATA.2

% ' /CREATE, ASDATA, 1080, NRECS/S. ASPECT DAEA.2

* /CKEATE, SLDATA, 1080, NRECS/S, SLOPE DATA.>

¥ (/GR;EATE, ELDATA, 1080, NRECS/S. ELEVATION DATA.l

[ /AccESS, SRTTAP, MI, L9XXXX, OUTPUT FROM FGM-3.

(/JOB, -=- STANDARD JOB CARD,

(Front of deck)

* Number of records output is determined by number of rows processed
(see Lead Cards),

1 Omit this file if IPPT = 2 (lead card #1) !
2 Omit these files if I@PT =1

A-17
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CARD
NO 1

JoB _TOPO_= PROGRAM 4

LEAD CARD SET UP PAGE NO.1 __OF. 7

NAME TOPODB . PROGRAMMER __J. Forbes DATE 5/28/78
FIELD| CAROD SYMBOLIC
i1, Icox.uuus}m“““ NAME IDENTIFICATION
g 1 1= 5 15 ISR Record number (row) on input file to start
]
processing, Default =1,
2 6=-10 I5 | ICOL Starting column number to process,
i3 11=15 % IS LCOL Stop column number.,
g 4 16=25 F10.2 i CELL Cell size in meters,
T !
5 | 30 I1 | IPPT ! Processing option: )
” !
g 0 = Process all. %
" ;
__] ) 1 = Process elevation data only, e
' !
f } 2 = Process slope, aspect and slope :
— ' %
i | length only. |
T ) { - '
- ‘ - i
. i i p
S 2
o w l‘ ; ';
! i T i
. : 1
P i
il } i
L ; A z
1 %
- S S SV — 'i
L
o CO"AL‘-E'JTS o
A-/F

et 7 e ) A KRR T



= 4

TR

| v

f B
-

#

e

CARD
NO 2

)08 _TOPO = PRGIRAM 4

NaME TOPODB

LEAD CARD SET UP
PROGRAMMER _J. Forbes

PAGE NO..2_oF__7
DATE 3/28/78

F AR . M :
JELD | SARD < |FoRMar | SYMBOLIC IDENTIFICATION
1 l- 5 I5 JROW First row number for output file (input to
database).
2 6=10 15 | LROW Ending row number for output.
3
3 11115 I5 ICBIAS | Column bias for shifting output.
' %
{ .
| . ‘ :
' o i
] |
“‘ i b
‘; ; | !
L | !
N H
i T :
P
: — -
’ !
:
* : : ! T T
. | *. j
: ! H i' . -
o P i
e » . -..%._ B e —
!
ST S S, - oo
: ; !
: 1 i
SO TS
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RS A
5

IS ot
1

P

CARD

N9 -t ? RAM 3

Jop _TOP0 - FROGRAY 4 LEAD CARD SET UP PAGE NO.2_oF T

0 el romar | uiae® DENT IFIcATION !
1 | 1~ 8 | F8.0 | STELV | Starting elevation level. 5
2 9«16 F8,0 | ENDELV End elzsvation level,

i

i3 117=24 F8.0 | ENCR Increment for setting elevation levels from

; 'STELV' to 'ENDELV',

!
¢ ) {
o] z

| ( ‘ :

I
P z
i - i
H ‘ %
Pl _ ]
i i |
H ! 1

-
S ﬁ
¢ g 5
:' H ] - !
L
r 1
f ! :
d { R
F i :
i |
]
Py = (]

COMMENTS Onit this card if IAPT (card 1) = 2
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CARD
NO. TOPO = PROGRAM 4 7
JOB : = s LEAD CARD SET UP PAGE NO..5% __Or L.
FLEBD leoCouns | FoRmar | STRROLIC IDENTIFICATION
i1 le 5 13 NSL Number of slope levels to read (following).
r
MAX = 200
y
!
i
I , f
i i E
! ~ !
i |
! . t
L |
— -
{ %
5 :
! B
[T — ca— =
b 'L ?
S — ,
] F
P !
S ;
| ) 1
:
! |
L 4
cotimenTs  Omit this card if IPPT = 1 .
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CARD

NO. 5
Jog TOPO - PROGREM 4 LEAD CARD SET UP_ PAGE NO..2 _OF T
namg TOPODB PROGRAMMER _J= Forbes __ parg 5/28/78
FIELD| CARD SYMHOLIC |
LD, jcoLumns | FORMAT L™ yage IDENTIFICATION ,
1 l1- 8 F8,0 } XSSL(I) | Starting slope level (1). %
' A 7 ”
2 9=16 F8,0 | XSSL(2) | Starting slope level (2). -
1
3 {17=24 F8,0 | XSSL(3) | Starting slope level (3).
!
| 4 25«32 F8,0 | XSSL(4) | Starting slope level (4).
— ,
I 5 33«40 F8,0 | XSSL(5) | Starting slope level (3). A_‘é
%
6 |41=48 Fe.0 | XSSL(6) | Starting slope level (6). A
7 149=56 F3.0 1 X8S8L(7) |Starting slope level (7). ;
8 57=64 F8,0 { XSSL(8) |Starting slope level (8).
! 9 16572 | FB.0 |XSSL(9) |Starting slope level (9).
10 i73-80 ¥8.0 | XSSLQO [Starting slope level (0). ‘
{0 |
o N -
L
! | - :
: ! . Input 'NSL' values (card number &), :
: : 1= - — ~
i"_ ¥ — - -
; |
U, " .
; !
! o t i
T ~ |
§ gu-—-—- ———————— — *
i H .
| _
§ 3
COMMENTS Input 2 of these cards if more than 10 slope levels.’
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PO ——

CARD
NO.

6

Jo8 _TOPO = PROCRAM &

LEAD CARD SET UP

PAGE NO.& _OF 2

PRI NI o S

[PPSR S

namg TOPODB PROGRAMMER _J. Forbes DATE _5/28/78
FIELD ] CARD SYMHOLIC

LD Ico:.uuus FOR4AT NAME IDENTIFICATION

1 1= 2 12 IASP(1) |Aspect number code for undetermined.

2 3= 4 12 IASP(2) jAspect number code for NORTH.

3 5= 6 12 IASP(3) }Aspect number code for NE,

4 7= 8 12 IASP(4) |Aspect number code for E.

5 9«10 12 IASP(5) |(Aspect number code for ‘SE.

6 I11-12 I2 IASP(6) {Aspect number code for S.

7 13=14 2 IASP(7) |Aspect number code for SW, {
: 8 {15=16 12 TASP(8) |Aspect number code for W, !
4 }
{ i
9 |17-18 12 IASP(9) |Aspect number code for NW. !

T 1 i

- | | :
-’ |
. S
] !
{ [T S ,....-_1
1 !
i
- | -
i i
P U
| S ;
o |
i e
: —
i

COMMENTS _Omit this card 1f I@PT = 1
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ks
v

CARD
NO. - ,
Jo8 _TOPO = PROGRAM 4 LEAD CARD SET UP PAGE NO.2_OF 7.
FIELD | CARD SYMBOLIC
1. 0. |coLumns | FORMAT | =y mE IDENTIFICATION
' H
F
) 1 2 {1 IPp 1 = yes, 0 =-no—
Print elevation, slope and aspect printer maps,
; "
!
{ .
=
! 3 1x Blank.
ij 5 4 -1 ISLOP Print slope lengths for each cell, i
|
l =yes, 0 =no
i
i
- — z
j |
i -
T e - :
o |
i —
{ +
i [ .
r
! i
| ‘
H o i
L :
f — :
" %
%
coMmMENTs _Card required. N <
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PROGRAM FLOW CHARTS




& : Prcgram 1l - TO?REF

Multi-file Read 15850 word

Tape records. Write
2005-word records
arranged 1 column

per record, with

zero fill at end.

Nernn
4

£

* 3

» | B-2

eformatted

Tape

Summary
data for

each record
written.

- Fe STE AT
End h:ﬁ{}g‘? *ox

- LTy g
R I A




'L

[C—

Program 2 - TOPTWO

START

Read card
Lead cerd input control
. ——>{ paramaters
input. for area to
process.

\

Read input
tape.
Search for
applicable
rows and
columns,app
ly rotation

2nd scale
actors

Write X-coord,
Y-coord and
lelevation valu i

for each point

to disc file,in
7200 word rec's




o b

o

Lead card
input. '

PROGRAM 3 - TOPSRT

< START )

Read card control
parameters: number
of records , first
row, last row,
total rows from
all files , number
of columns this
file.

Read disc file from
Program 2. Pull
off data for Y-
coordinates in
reverse order,
starting with last
row. Write 7200
word records to
scratch disc file.

(continued)

B-4




I Wiy TR IBITRNY nm

Prograx 3 {(continued)

Read scratch disc
file. Average data
to obtain required
output cell size.
Write record
containing row
number and data
values for each
column.

O

AT END

STOP

B-5
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. N :
; .

e
B
* %

PROGRAM 4 - TOPODB

START

Read control
parameters and
level tables.

, ]

Lead cards

Read row data from
'SRTTAP' - )
A sorted tape, 3 rows
at a time. Compute
slope, aspect and
slope length for
each cell from 8

surrounding cells

for all selected

columns. Write to

disc files .
N

AT END

(continued)
B-6
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Program 4 (continued)

N

rRead disc files % aF PRINTER

print out data. YAPS

Print
elevation
frequency !

distributio

B-7
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PAGFE

——— oy

Sul el
»

O®IO NS WA

R
W W W W WNNNRNANANRNNNIN N et bt b et 0 o ot b b
NP WN=OOVDIANEWN O O0ODAPNSWN»O

36
37
38
39
40
41
42
33
44
45
46
47
48
49
50
51

P o

$3
54

57
S8
59

1

inoo
1001

1005
1006

90

95

98

118
120

130

155

160

01/04/78 47193000 VORTXII FTN-TV(G) A348AQ 0923 HOURS

NAMF TOPREF
TITLE A148At
DIMENSTOMN TIAN(15A30),TA(2005),I5N(Y)

TNTEGER OFN(3)

PATA IFN,OFN/'CD',"MA',TIN!,CD! , 'Y YOTY)

NATA IRLK/! v/

Fn“Hle216,315,9X3!6,' ..("Is" )o..lllb)

FORMAT(' FLAG REC ~ X',4X'Yl N ,13X'21 22 237,

X TX'N',TX'2N=2 ZN'I NY)

FDR!!T(!H%)

FOARMAT(//,? uxy-ulx ELEVATIONS, ',2710)
CALL CSINIT

CALL PAGES

WRITE(S,1001)

MIN = 32000

MAX = =9999

“R = n - . r rwme e
IA(2) = 0 ‘

IFL, 2 0 '

TAC(1) = IFL ’ - o

CONTINUE

DO 95 1 = §, 15840 :

IN(I) = 0 oA o
CALI, VSRD(IFN, 15840.IN L)

IF(L ,GT, 0) GN TO 98

IF(L EQ, =3) GO TO 900  —~ T
CONTINUE '

LC = IN(9) .

NWDS =, o DR

KR = KR + 1 )

IF(KR ,FQ. 1) GO TN 115

GN TO 120

K = 46

CONTINUF T : -

CONTINUE
IF (INCK) ,EQ,"S1)Y GO 70 90 ~ = ~~— - 0o
DO 155-L = 6,2008%

IA(L) =0 .

T = INCK$4) -~ e e e e
IAC2) = TA(2) + 1 :

TAC3I) = IN(K)

INC4) = TN(K+1)

IA(S) =1

IYN = IAC4) ¢+ 1 = 1

"b = ;5 ; s [ A, - TR T G R—- - — o e e G
TN = Ke+T+4

N =S5

DD 1860 L=NL,NU ~ — 7 S e e e e

N=N+1

TA(N) = IN(L)

IF CIACN)CT:MAXY WRXEIN(H) =~ ~ - == == -

IF (IA(N) LT.MIN) MINETA(N)

CONTINUF

WRITE(S,1000) rtttut‘bttTit*ttl.ttltnisﬁ't?tw.t.tOIN-zr IATN=1)
X JIACN)

c-2 ORIGINAL PAGE 1§
OF POOR QUALITY
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2 01/04/78 47193000 VORTXII FTN IV(G) A140A}

165

900

CALL VSWR(NFN,2008,TA,L)
IF(L JFG. =2) G0 TO 165

K = Ke(IN(K=2)/2} o

IF(K .GT. NWDS) GO TO 90
GO TO 130

CONTINUF
WRITE(5,1006) MIN,NAX
WRITE(S,1005) oo
CALL VSEF(GFN)

CALL VSEF(OFY)

CALL VSRE{IFNY - - T
CALL, VERE(OFN)
STNP

END

R

Lo, -

“ J%iggz;iﬁ4
Q.Qq%’?fs

c-3
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PAGE 3 01/04/78 47183000

VORTXTTI  FTN IV(G) B148A1 0924 HOURS

1 NAME TNPTWN 9 1

2 TITLF A148A1 9 2

3 INTEGER NFN 9 3

4 NOURLE PRECISION X0,Y0,XE,YE,XORG,YORG,X1,Y 9 4

5 DNUBLF. PRFCISION YM,BY,XM,BX,CON,DBLS,DBL2 9 5

6 DOUBLE PRECISTION XC,YC,XP,YP,5X,SY,XPP,YPP 9 6

7 NDOURLF. PRECISION SYL,SYR,SXA,SXT,XOR,YOR,XCELL ~ ~ 9 7

8 NOUBLF PRECISION DELTA, THETA, YC} 9 8

9 DIMENSION TFN(3),0FN(3),Y(2000),YA(2000),IA(2005),IR(7207) 9 9

10 EGUIVALENCE (IFLAG,TA(L)), (IR, IACTY)I,TLX,IACLY)) 9 10

11 X S (LY, IAC4)),(N,IA(S)) 9 11

12 NDATA CON/0.u17453292D0/ 9 12

13 NDATA TFN,OFN/ICDY, "MAY , Y INY,vCDY,THOY ,'UT!/ 9 13

14 1000 FORMAT(' NUTPUT UTM NRIGIN ',2D15,9/ 9 14

15 X ! UPPER RIGHT LIMITS',2015,9,/ 9 15

16 X ' DMAATC UTM ORIGIN !,2D15,9/) 9 16

17 1001 FORMAT(6D12.2) g 17

18 1002 FORMAT(IS,3r10,0) 9 18

19 1003 FORMAT(/' RUN COMPLETFE = WRODTE',IS%," RECORDS'7, 9 19

20 X' FIRST ROW = 1,18,1 LAST ROW = !',15/, 9 20

21 X' FIRST COL!MN =1,1S,! LAST ‘COLUMN =1 ,15/) 9 21

22 1005 FORMAT(/' FIRST X°,16,' “PIRST Y',I&7Y - 9 22

z 1006 FORKAT(41S,5F19.2; 9 23

24 1007 FORMAT(IX'IN OUT COL  J',32X'%X%,83X°Y (1), 800°2¢1)",11X YCT)?, 9 24

23 X 11X12¢J)7) s b - co : 9 2%

26 1010 FORMAT(2D20,10,I1) 9 26

27 1011 FURMAT(2F10,0) 9 27

28 1012 FORNAT(4D20.190) et TTm e e 9 28

29 1013 FORMAT(4F10.0) 9 29

30 1100 FORMAT(1X,'CALCULATED TOTAL NUMBER OF ROWS ourvur =:,18,7, 9 30

31 * !X.'CILCIEHTEU NUNBER OF COLUMNS OUTPUT -*,ts...' 9 131

32 x 1X,'ROW TOD START PROCESSING ',IS,/, 9 32

33 ¥ 1X,'NUTPUT CFLL SIZF ',F6.2,' METERS',/, 9 33

34 * 1x.°cnuunn axts'*:rtv.z—r~-"~'“~*~-"'”"';“*'" 9 N

. 35 . 1X,'ROW BIAS ',F10,2,' NETERS') - 9 38
36 1102 rnannrc' DELTA = ¢,Dp20.7,/, 9 136

37 ¥ THETA-® ~*, 020577 - 9 3

g 38 * ' AUAD FLaG = ',I11,/, 9 38
i 39 ] ' XORI = ' ,F12,2,/, 9 139
‘ 40 ¥ R - L.t 2 NS £ ¥ £Y 2 I - - R 9 40
41 1103 FORMAT(' * SYL = ',p20,10,/, 9 4t

42 ] ' SYR = ',D20,80,/, 9 42

£3 % ' SXB = Y, pI0T105/, e g 43

14 ] ' SXT = 1,020,10,/, 9 44

45 ] ! XL = ',¥12,.2,/, 9 45

o 46 . - ' XR = VPRI, 7, o 9 46
;47 L} ' Y8 = ';Fl’o’p,' 9 47

40 » ' YT = ',r13,2) 9 4

X 49 ~ CALLCSINTIT ' '"‘ i B T

, 50 CALL PAGES 9 50
51 READ(4,3001)X0,¥0,XE,YE,XORG, YORG 9 51

- 82 - - TUREADS 100 ’ Chy - - T 8e
. %3 READ(4,1080) DELTA,THETA,L” - 9 93
] . 88 ~ READ(4,3011) xg::.vogt " s¢
E —8g— ’ ) ’ TSXT™ 9 8%
e 56 " READ (4,1013) XL,XR,YB,YT 9 56
57 IF (ISTART.EN,0) ISTARTs} 9 87

” © 88 T TRROW S T (TYRSYOY e —v Se

‘ . 89 NCOL = (XE-X0)/CELL 95

C-4




ke

g e g

VORTXITY

FIN IV(G) B148A1 0924 HOURS

WRITF(5,1102) DELTA,THETA, LU, XNRT,YORT - .

S S NP R

IF(IST GEQ, =3) GO IO "28Q T oTTmT oo T e

s e

PR ot W -

PAGE 4 01/04/78 47183000
60 WRITE(5,1000) XO0,Yn,XE,YE,XORG, YORG
61 WRITE(S,1100) NROW,NCOL,ISTART,CELL,CB,RB
62
63 WRITE(S,1103) SYL,SYR,BXB,8XT,XL,XR,¥YB,V?
64 ¢
65 LROW = NPAW
66 KROW = 0
617 XCELL: = CELL
68 THETA = {GETASCIUN
69 DELTA = LELTASCON
70 NBLY ® (R
71 XN = XN¢DRLI .
712 XE = XE+NBL1
73 DALl = RA
74 Y0 = YO+DBL1!
75 YE = YE¢DALI
76 DRL1 = XR
77 DAL? = XL
78 YM = (SYR=SYL)/(DBL1eDBL2)
79 BY = SYL=YM$DBL2
80 DALY = YT
A1 NBL2 = YB
82 XM B (SXT=SXB)/{DBL1-DRL2)
83 BYX = SXBeXM¥DBL2 -
84 ICN £ 0
85 IVL = 0
as NRO 2 O . -
87 IXC & §
1] A=g0,0
89 YCT = 0,000 T e
90 IYP = 0
91 IYL = 1
92 NLIN % 6S e e
93 DRLY ® DSIN(DELTA)
94 DAL2 & DCOS(DELTA)
9% 200 CONTINUE B o
96 CALL VERD(IFN,2008,1A,IST)
97 IFC(IST .GT. 0) G3 TO 208
98
99 20S CONTINUE
100 IF(LX LT, 1) GO TD 200
101 ICN ® ICN + 1~
102 IFCICN LT, ISTART) GO TO 200
103 IF(ICN .GT. ISTART) GO TO 220
104 XC = LX - S
108 YC = LY
106 WRITE(S,3009) LX,LY
-ToT - =CALL PASERT T
108 220 CONTINUE
109 XP = X
CTEG T Y wWYC — - -
111 AOR = XORI -
. 112 YOR = YDRI
113 XP w XP=XDR
114 YP = YP=YOR .
115 IF (LO) 230,225,230

116 T 3P W (XPeDRL

1=
XPP = (XPODBL2)=(YPODBL])

S s — i W Cim a

S L =

¥
§

a€0
o

deweeo o
-
-
-

B T
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e T R TNTERLIN

159

- PAGE 5 01/04/78 47183000 VORTXIY FTN IV(G) Bi46A} 0924 HOURS

s 118 GO TN 235 9 118
119 ¢C 9 118
» s 120 230 YPP B [=XP*NBL1) = TYPSTIDELICUSLIIZUNL2Y ¢ CYP/DBL2) 9 120
i 121 XpPp = (XP‘DBL?)O(YP‘DIL!) 9 12§
< 122 235 CONTINUF . 9 122
122 SX = XM¥YPP+BX - S e - 9 123
124 SY = YMSXPP+RY 9 124
125 X1 = XPPS$SX+XORG 3 125
126 IF (X1,LT.X0) GO TO 200 ~ Tt o 9 126
127 IF (X1,GT.XZ) GO TO 290 9127
i 128 Y{1) = YPP#SY¢YIRG 9 128
. 129 YAC1) = TA(S) T emmem i eememn s e e 9 129
130 N = 7 9 130
1314 DO 240 Y = 2,N 9 131
132 YC(I) ® Y(I=1)98Y oo T e T T 9 132
133 YACI) = IA(NY) 9 133
134 N 8 N§ ¢+ 1 ’ , ' 9 134
138 240 CONTIRUOE- ~~—"" T nme 9 138
| 136 IVL = IVL+! . 9 136
137 J=s0 9 13Y
b 138 PO2S2 I'Ss T,N T : - o 9 138
13¢ IFCY(I) LT, YO) GO 70 282 9 139
[ 140 IF(Y(I) .GT. YE) GO 70 288 9 140
1414 J 273 ¢ 177 X e 9 141
142 Y(J) = Y(I) .- : 9 142
143 YA(J) = YA(T?Y 9 143
' 144 2%2 CONTINUE D ’ e 9 144
! 145 255 CONTINUE 9 1458
i 146 IX = (X1=XD)/CELL + §, 9 146
147 IF (IX.LE;O0Y GO TO 200 e T 9 147
148 IF (IX,GT.NCOL) GO TD 280 9 148
149 IF(NLIN .LT. 55) GO TO 261 v 9 149
150 - CALL PAGES ) JA B 9 150
151 - . WRITE(S,1007) ' ' 9 151¢
152 ~ NLIN = 0 oo . 9 152
183 — ~2861 CONTINUE T 9 153
154 XX = X1 9 154
155 Y11 = Y(3) 9 155
I & | ““"”“Yt?“'“ltttf“’ T TTT9 156
157 YJ§ & ¥(J) 9 1%?7
153 YJ2 ® YA(J) . : 199

9

9

L

9

9

9y

9

9

-y

9

9

4

9

-9

; 160 WRITE(5,1006) IR,IVL,IX,J,XX,Y11,Y12,YJ1,YJ2 160
- 161 IF(IVL .EQ. 1) IcoL = IX 161
CSeT T T DO Y WY - 162
163 I¥ ® (Y(I) = ro)/xclpu * t. 163
: 184 !r(:t .Ll. 0) Go 0 370 164
i T 188 GO TO 200 168
ol 166 IP(IYL \EQ. 1) IROW = TY 166
167 IFC(IYL.ZQ.1 .OR, IYL.ZQ.2) GO TO 262 167
. 0 {1 s P 1#FWU‘1'!‘* 168
4 169 262 conr!un: 169
v - 170 A % A ¢ ABSCYACY)) ¢ of iv0
-1y YL ®3 178
1 172 IXP = IX 172
? 173 IYP = 1Y 173
» I 91 ] 1 e 1748
‘ 178 T0 270 9§78
- Co
"f ¥ iy -
s -
| URIGINAT, PAGM, IS ' C-6

OF Pann QUALITY



a oy,

et

PAGE

176
177
178
179
180
181

182
183
104
135
186
187
188
189
190
191

192
193
194
195
196
197
198
199
200
201
202
203
204
208
206
207

208

209
210
211
212
213
214
218
216
217
218
219

6

265

270

275

280

285

. DO 2785 K = NXTP,LR_QU _ -

01/04/78 47183000 VORTXTII FTN IV(G) 8148AL 0924 HOURS

YCS = YC)

IF (IYP,.GT.KROW) KROWSIYP

IBCIXC+2) = A/YCS T o
TR(IXC+1) = IYP

IBCIXC) = TXP

Az 0,0 | ‘ s
YC1 = 0.0Dn0

TXC = IXC + 3

IF(IXC LE. 7200) GO To 262
CALL VSWR(OFN,7200,IR,1ST)
IXC = §

IF(IST ,EQ. -4) GO TO 280
NRO = NRO + 1

&N TO 262

CONTINUE T T
1YL = 2

IF (IYP.GE.LROW) GO TO 200 B
NXTP = IYP

)
e e g e s ma— st wom ¥ 0w -

IB(IXC) & TXP
IBCIXC+1) = K
IB(IXC+2) = 0 ]

IXC = IXC+3 " . mm———
IF (IXC.LE.7200) GO TO 275

CALL VSWR(OFN,7200,IR,1ST)

IXe e 3 e e
IF (IST.EQ.~4) GO TO 280 . |

NRO = NRO+1

CONTINUF e : - B

GN TO 200

CONTINUE

IF (IX.GT NCOLY 'IX & TXe1 7 e
LCOL = IX - '

IF(IXC .EQ. 1) GO TO .290

DO 288 I ="IXC,7200° ‘ ' S
IB(I) = 0

CALL VSWR(ULFN,7200,1B,1ST)

¢ ot e ot vt §

- WNDBNRD ¢+ 1 , b e s e o
290

CONTINUE * ,

CALL VeEF(OFN)

WRITE(S,1003)" mmv—nurmnm*-—“ T T T T/
STOP

END

C-7
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1688
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190
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314

218
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17
218
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PAGE 7 01/04/78 47183000 VORTXIT FTN IV(G) C148A3 - 0925 HOURS
NAME TOPSRT '
TITLE Ci48A1L
INTEGFR ODAT,OFN,QST
DIMENSION IDAT({7200),0DAT(7200Y,IFN(Y),OFNTIY
DIMENSION AR(1080),IFAR())
DATA 1rn,nrul'co!.!no','ur'.'co' 'MS','RT!/ .
DATA IFAR/'SR','TT','APY/" - .
1000 FORMAT(5IS)
1001 FORMAT(/' N9, RCDS. NN 0/P DISC FILE',15/)
10 1002 FORMAT(20X,16) oo
11 1003 FORMAT(/*' NN, RCDS. ON O/P TAPE FILE',IS5/)
12 1004 FORMAT('Y EXIT = SEARCHING FOR ROW VALUE ',14,' ON INPUT RECORD
13 1,14, N =1,15,/) crTm ‘
14 1100 FORMAT('O Nunaen OF RECORDS OUTPUT, IN ERROR, NO TAPE 0UT.')
15 1006 FORMAT('] INPUT PARAMETERS «',/,

CODIPNAS WA -

P b ik b s be b Pt o b ‘
OBV IARAPWN=OODINRS W N

16 ¥ 1" NRECE "VI5.7, T
17 . ' FIRST ROW ',IS,/,
18 . ' LAST ROW ',IS,/,
‘ 19 * ' OF TOTAL ROWS 7,TI%,7, " "~ ~~ =~ ~
20 . v NCOLS ', 15,/)

21 1007 FORMAT(10X,'MOD 10 ROWS WRITTEN TO SRTTAP «!)
22 1008 FORMAT('G  NORMAL EXIT, PART ¥, E-ARCHING FOR ROW VALUE (',I14,')

[SESE SN N
WO

23 ® ON INPUT RECORD ',14,/)
2; 1009 FORMAT(' WRITE CDMSRT REC '.!4,' LAST INPUT ROV = 1,16) 24
25 ¢ ST - ‘*“ 28
26 CALL CSINIT 26
27 READ (4,1000) NREC,IRNW,LROW,NTRNWS,NCOL 27
28 WRITE(5,1006) NREC; Iunw‘nlui“l!luws—lcub T 2¢
29 . ISKP ® (NTROWS=LROW)$) 29
30 NRO = 0 : : 30
3 TOUIT x0 : Rk : e 31
32 NROW = LROW=TROW+1 : 32
23 _NSK = NROW * 3 33
34 KK = LROW ¢°1 . - - : e 34
s Nzt T ‘ 3s
36 C ‘ . 36
37 ¢ S e e T - —_— 37
38 DO 300 K = TROW,LROW 38
39 K = K 39
40" KK W KK = § " i e 40
a1 N = (NROW$IROW=K)$3 = | 4"
42 IF(N .GT. 7200) GO TO 98 2 @
43 ~NRRD = 0 ' R S % )
44 CALL VSFC(IFN,0,1) 2 44
45 CALL VSRD(IFN,7200,IDAT,IST) 2 48
" 46 ° " NRRD' S NRRD + 1 - o SR B T
4 IFCIDATIN) .NE. KK) GO To 03 , 3 &
48 70 CONTINUE : o 2 4t
49 - QOKTINY = TDFTCNSTY — ' —T %%
50  ODAT(M+1) = IDAT(N) ; 2 S0
51 ODAT(M+2) = IDAT(N+1) 2 st
i $2 TN MEY , ——— g 82
53 CIF(M LLT. 7200) GO TD 90 : 2 5
. 54 80 CALL VSWRC(DPN,7200,0DAT,08%) . 3 %
! | — 8% ————TFTOST G, =47 GO T 350" RER e | B
e 56 IF(OST .EQ. =2) GO TO 80 2 S6
S 57 NRO = NRO + 1 2 87
(T SE T T TWRITECS, T009) WRG,K 7T
%', 89 IF (JOUIT.ZQ.51) GO TO 380 2 39
¢ b , .

R A T e
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8 01/04/78 471R3000 VORTXII FTN IV(G) C140A3
N =
DO B85 I =
RS ODAT(I) =
S0 CONTINUE
N=N¢NSK+ISKP
IF (N, 1.T,72060) GO TD 91
IF (N,GT,.7202) GO TO 95
N = Ne3
91 CONTINUE
IFCIDAT(N]
93 CONTIMIJE
LL = N = 30
!F(L'l ILT\!
LU = N ¢+ 30
IF(LY .GT, 7199) LU = 7199 ot B
PO 92 1 = LL,LU,3
IFCIDAT(I) .NE. KK) G0 TO 92
IDIF = 1eN
NSK = NSK+IDTF : ,
N=T
GO TO 70
92 CONTINUE
: Ir(LU .EQ. 7199) GO TO 94
IF (KK,NE,IRNW) GO'TD 98 %
WRITE(5,1008) KK,NRRD
97 IQUIT = 1§
IF (M=§) 350,350,80 e
96 CONTINNE
IF (NRRD,EQ,NREC) GO TO 295
WRITETS,1004) KK,NRRD N~ T
GN TD 97

1,7200
0

+F£0, KX) GN TO Y0

2) LL = 2

- — v i v —— e - we

94 CONTINUE - .. et e
N = 7202

95 CONTINUE
NRRD = NRRD T ~
IF(NRRD ,GT. NREC) 6n TO 29%
N = N=7200

CALL VSRD(IPN,7200,IDAT,I8TY ~ — =

Gh TO 9%

295 CONTINUE -

300
350

CONTINUE e oo T
CONTINUE

CALL VSEF(DFN)
WRITE(S,1001) WNRO -~ — oo T
NRMS 3 NREC~5

IF _(NRD,GE,NRMS) GO TO 3718

TTTWRITE(S, TYO00) ’ -
GO TO BOO
c

375 TWRITET(S, 1007y 7 T
CALL VSFC(OFN,0,1) -
NRT = 0

R h B - -
400 CONTINUE
CALL VSRD(OFN,7200,0DAT,08T)
~TO S00

"T?TOS?;!O.53"“01"’08?7317"7”30
DO 500 I = 1,7200,3

| '
t 1]

|

a2

e m—

c-9
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403

40%

410

420

450

480

500

600

800

“END e e e e e e

IC = IC + 1

IFCIC ,GT. 1) GO TO 410

CONTINNE s

1Y = NDAT(I+1)

IF(IY .£Q, 0) GO Tn S00

CONTINUE

IX = ODAT(TY)

sSuM = 0,

XN = 0,

CONTINUF

IF(CDAT(I+1) EQ, 0) GO TD 500

TF(TY NE, ODAT(T+1)) GO TO 4%0 ‘
IFCIX JNE. ADAT(I)) GO TO 420

XN = XN+1,0

SUM = SUM + NDAT(I+2)

<0 TO 500

CONTINUE

ARCIX+1) = SUM/XN

GO TO 408

CONTINUE

AR(IX+1) = SUM/XN

AR(S) = 1Y 5

MO = MOD(IY,10)

IF (FMO,.ER.0F WRITECS,1002) 1Y

CALL VSWR(TIFAR,2160,AR,TST)

NRT = NRT + 1 h

DD 480 J = 1,NCOL

AR(J) = 0,0

CONTINUE

GO TO 403 ’ T

CONTINUE

I1C = 1

GO TO 400 - T e T
CONTINUE ’

ARCIX+1) = SUM/XN

ARCY) = IT DT .-
WRITE(S,1002) TIY

CALL VSWR(IFAR,2160,AR,IST)

NRT ® NRT ¢ § - pi e . e
WRITE(5,1003) NRT

CALL VSEF(IFAR)

CALL VREF(IFRRY -~ ~———— omTm
CONTINUE

sSTOP

RIGy,
OF pr AL p
" Poog QUi?fTirS
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N1/04/78 47183000 VORTXTI FTN IV(G) D148A1 0927 HOURS
NAME TDNPNDR
TITLF D14RAL
INTEGFR FEFN,SFN,AFN
DIMENSTON AR(C1080),IXELY(1080),IXSLP(1080),IXASP(1080)
DIMENSYON ELEC(1000,3),AP(R),DIFF(8),DIST(8),ICH(20),IASP(9)
PIMENSTNN PARM(2),ELE(2),SLO(2),A8P(2), Ila(l).EPN(J).SFU(J),AFM(i)
NIMENSTINN xssntzo),xrsblzn) XSEL(254) ,XEEL(2%54)
DIMENSTON TXLENC1080),LFN(3),SLENC2)
NDYMENSION FLF(254)
DATA FI,F/254%0,0/
DATA LFN/'LN!,'DA','"TAY/
PATA SLEN/'S,LE','NGTH'/
NDATA FELE,SLN,ASP/'FLRV',*,','SLOP',"'E', "ASPE!,'CT!/
DATA TFN,FFN,SFN,AFN/ISR',"TT','"AB','EL','DA',"TA','SL','DA', ' TA?
X ,'AS','DA’,'TA‘/
S310 FORMAT(IH ,2A4,' DATA COLUNNS',13,' TO ',15)
511 FORMAT(' (DIVIDED BY 10)')
$30 FORMAT(IXI4,1X120A1)
531 FORMATIINTS,1X120I1)
540 FORMAT(IS,1X,3014)
1001 FORMAT(3IS,F10.2,4%X,T1)
1002 FORMAT(315)
1003 FORMAT(10F8,0;
1004 FORMAT(1012)
1100 FORMAT('] INPUT COLUMNS TO PRUCF§S“! ',217,7,
' INPUT STARTING RNOW = !',I5,/,
'*  CELL SIZE = ',F8,2,/,
' " PROCESSING OPTION S ', IY,77, —~ ~ o
' NUMBER OF ROWS OUTPUT = !,1S,! FROM ',15,' T0 ',1S5,/,
I5,!' COLUMNS OQUTPUT NUMBERED FROM ',I1S,' TO ',I15,/7)
1199 FORMATt’nFIEVATION LEVELS COMPUTED IN INCRENENTS OF ',F6.1,
' FROM ',FB.1,' TN ',FR,.1,/,
! LEVEL',16X,'ST. ELV,',15X,'END ELV,',/)
1200 FORMAT(' NUMBER OF QUANTUM LEVELS FOR SLOPE',1S8,/, -
% 8X,'LEVEL',17X,'S8T,SL.',15X,'END SL.',/)
1201 FORMAT(SX.I3 SX,AL, 2x.2(12x.rxo 1))
1202 FDRMAT(IS,2X,2C12X,F10, 1)) AR
1400 FORMAT(1X,'ASPECT OUTPUT (CLocxwlsr FROM NNRTH) ',914)
1500 FORMAT(' PRINT OPT, =2',12, SLOPE LENGTH PRINT OPT. =!,12,/,
X i 0 e ND, = YES)) olE s WEEROT P ;
2001 PORMAYT(' ®* FRROR #% SLOPE =',Fi2.1,' 1IX =!,I6,' IY =',16)
2002 FORMAT(' %% ERROR - %% ELEV, =',F12.1,' 3IX =',I6,' 1Y =',16)

% 8 % nn

- %

'2005”?ORM!TC'1’ *s% ELEVATTON DISTRIBUTTION €38%t577, "
¥ LEVEL TNTAL CELLS')
2006 ?ORMAT(lnX 13, FIS 0)
c .
c
Y CARD INPUT ~
T . . e e e e e e = S - -
c CARD 1
c : COLS 1=5 (1s) ROW NUMBER ON INPUT FILE TO START
C T T T PROCESSING, DEFAULT = 1, 0 T
c i coLs 6-10 - STARTING CNLUMN NUNMBER TO PROCESS ON
c ‘ INPUT FILE,
€ COLS 11=15 " STOP COLUNN ONINPUT TILE, o
c coLs 16-2%5 (rFi10,2) CELL SIZE,
C be 30 (11) PROCESSING OPTION =
- T O = PROCESS ALL "7t T oo
c § = ELEVATION DATA ONLY

C-11 il QUAK}TY

i
i

o~

O DRt N) -
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114
119

118

117

-
-

" CALL CSINIT
CALL PAGES

T READ (4,1001) ISR, ICOL,LCAL,CELL, TUPT

01/04/78 47183000 VORTXII

FTN IV(G) D148A}

0927 HOURS

SL.LENGTH ONLY

STARTING ROW NUMBER FOR OUTPUT,

FOR OUTPUT,

CaOLUMN BIAS FOR SHIFTING OuTPUT.

NUMBER OF SLOPE LEVELS, INPUT TO FOLLOW,

(1)
(2)
13
(4)
(3)
6]
«n
(8)

(10)

e - ea w— 4 e e

c 2 = SLNPE, ASPECT,

c

cC CARD 2 -

c CNLS 1=5 (1%)

c COLS 6+10 (15) ENDING ROW NUMBER

c CNLS 11=18 (1%

c

c CARD 3 = (COMPUTES A MAX OF 254 LFVELS)

¢ : \ vels)

c caLs =3 (re.0) STARTING ELEVATION LEVEL

c COLS Se16 (F8,0) ENDING ELEVATION LEVEL

c COLS 17=24 (FR,0) ELEV. LEVEL INCRENMENT

c

c CARD 4

C CNLS 1-5 (1s:

c MAX 20

c

c CARDS 5 = (6) B

C COLS 1=8 (F8.0) START SLOPE LEVEL

c CNLS 9=16 (FB,.N) START SLOPE LEVEL

c CNLS §7=24 (F8,0) "START SLOPE LEVEL

c COLS 25=32 (PF8,0) START SLOPE LEVEL

c COLS 33=40 (F3,0) START SLOPE LEVEL

c CNLS 41«48 (F8,0) START SLOPE LEVEL

c COLS 49=%6 (F8,0) START SLOPE LEVFL

c CoLS 57=64 (F8,3) START SLOPE LEVEL

c COLS &§5%5=72 rrs;or“jsvlnr BLOPE LEVEL T9Y

c CoLS 73-80 <(F8,0) START SLOPE LEVEL

c INPUT 1 OR 2 CARDS DEPENDING ON CARD 4.
c (10 PERTARD) =~ =

'y

c CARD 7 ASPECT OUTPUT PARAMETERS

c COLS 1=2 (T2 "~ NUNBER "“CODE FOR UNOCTERNINED
c CNLS 34 (12) NUMBER CODE FOR NORTH

c COLS 8«6 (1) NIJMBER CODDE FOR NE

c COLS 7+8 TI2Y " T NUMBER CODEFORE— """ ~ =~
c COLS 9-10 (12) NUMBER CORE FOR BE

c COLS 1t1=12 (I2) NUMRER COLE FOR 8

c COLS 1314 TI2)y ~~"NUNBER CODE POR SW "~ ~~— - ~ ==
c COLS 315~16" (12) NUMBER CODE FOR ¥

o coLs 17-18 (12) 'NUMBER CODE FOR uu

c - A 13487  WURBER LUUR YUR Ww

c CARD 8 = PRINT OPTIONS

C 0 = NO 1 & YES

c COL 2 “PRINT ELEVATION, SLOPE AND NSPECT NAPS
C COL 4 PRINT SLOPE LENGTH CALCULATIONS,

c

¢ ——- e e e e

READ(4,1002) IROW,LROW,ICBIAS
Ir (!opt.lc 2) Go 0 8

T T READTH,1003) STELV, ENDELV,ENCR
IF (INPT.EQ.1) GO TN 10
: ] READ(4,1002) NSL
T READUA, 10 YUXSBLITY, IWT, N8L)
READ(4,1004)IASP

Cc-12
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01/04/78 47183000 VORTXII 0927 HOURS
10  READ(4,1004) TPO,ISLNP 7 118
IF (INPT.FN.2) GO TN 38 7 119
FNDELV 2 ENDELV+ENCR=1, : - 7 120
20 HEL = ((ENDELV=-STELV)/ENCR)¢2, 7 124
IF (NEI,LE,254) GO TO 30 7 122
ENCR = ENCR+10, 7 123
GN TO 20 7 124
30 XSFL(1) = 0, 7 125
: XEEL(1) = STELV 7 126
XSFL(2) = STELV 7 .27
XFFRL(?) = XEEL(1) + FNCR 7 128
Do 3% T = 3,NFL 7 129
XSEL(T) = XSFL(I=1)+FNCR 7 130
XEFL(1) = XERL(Y=1)+FNCR 7 131
35 CONTINUE - 7 132
XFEL(NFL) = 99999, 7 133
IF (INPT.EQ,1) GO TN 42 7 134
38 NI. = NSLe1 ' - 7 138
DN 40 1 = {,NL 7 138
XESL(T) = XSSL(I+1) ' 7 137
40 CONTINUE T e 7 1386
XESL(NL,+1) = 99999, 7 139
‘ 7 140
42 CONTINGE A - 7 141
NROW = LROW=TRMAW+1 7 142
NCOl: = LOOL-ICAL+1 , 7 143
IF (ISR.EQ.0) ISR®1 T e e 7 144
NR = NROW+ISR=} 7 14S
IC = TCOL + ICBIAS 7 146
LC = LCOL ¢ TICBIAS = - BT e 7 147
WRITF(5,1109) ICNL,LCOL,ISR,CELL, xnpr.unou.xnow LROW,NCOL, rc LC 7 14R
IF (IOPT.EQ.2) GN TN 150 7 149
WRITE(S,1199) ENCR,S8TELV,XSELINEL)  —— —— "~~~ - 7 180
TIF (NEL.,LE,26) GO TO 145 7 18}
DO 140 I = 1 ,NEL 7 152
WRITE(S, 1702) T xsrbtt)“xttntrr S ey e © 7 183
140 CONTINUE 7 154
GO TO 150 7 158
146 DO 147 I = {,NEL - i e B A .1 ]
IL = LSL(I*+192, 8) 7 1%7
WRITE(S,1201) Ib,xs:btx).XIELII) 7 158
147 CONTINUE e —— TR e e - T 189
, 7 160
150 CONTINUE 7 161
IF (I0PT.EQ,1) GO TOTTO§ — o= oooe moes 7 162
WRITE(S5,1200) NSL 7 163
NL = NSL 9 164
Do 170 T =t1,NL - T e s e 168
IL = LSL(I+192,8) 7 166
WRITF(5,1201) I,IL,XSSL(I),XESL(I) 7 187
170 CONTINUE ety A {1
WRITE(S5,1400) IASP . 7 16§
1708 WRITE(S,1500) IPO,I8LOP 7 170
T MROWT® IROWSITTT - - Ty 17
L0 = 1 7 172
ISTP = 0 . 7 173
REREQ e e e e o e . e g —a 198
Me O 7178
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N3 = 0
NCI. = NCO
po 171 ¢
IXFLV(I)
IXSLP(I)
IXASP(T)
IXLENCT)
171 CONTINUE

HHNNBL
DO ¢

L3 1 CNMPUTE DIST BASED ON CELL B81IE

po 50 1 = 3,8

DIST(I) = CPLL

TF(MND(T,2) ,EQ, 0) DIST(I) = 1,4342148CELL
S0 CONTINUF

IXFLV(2) 3 IC
IASLP(2) = IC
IXASP(2) = IC
IXLEN(2) = TC
IXELV(3) = LC
IXSLP(3) = LC
TXASP(3) = LC
IXLEN(3) = IC

11 RFEAD INPUT FILE INTO ROTATING RUFFER -
%% REPEAT FIRST AND LAST RECORDS

100 CONTINUE
IF(M .EQ. 1) GO TO 110
KTR = KTR+1

IF (KTR,GT,NR) GO TM¥0S =~~~ ~ - ===~

CALL VSRD{IFN,2160,AR,IET)

IF (KTR.LT.ISR) GO TD 100

IF(IST .GT. D) GOOYO 330 7 oo
IST = 18T

GO TO(1i0,110, !05.105 ilOc‘OO) !87

105 CONTINUE ~ - e . e T

ISTP = 1
Lo = 3 .

110 CONTINUE ~ : e e s+ e s
1Y = AR(1) + :
ME M+t ‘
N3 = N3 + 1 o s . -
N2 = N3 -
IF(N2 ,EQ, 0) N2 = 3~ - ee
Ni 3 N2 « |
IF(Nt .,E0, 0) Nl = 3
TF(ISTP ,EQ, 1J GO TO 128 - —_—
pod 120 I = {,LCOL
ELEC(I,N3) = AR(I+1)

0927 HNURS

120 CONTINUE R S S e e e e e

GO TO 14S
125 CONTINUE

-

PO 130 1T ®T,LCOL o
ELEC(I,N3) = ELFC(I, N?)
130 CONTINUE

I§S CTONTINUE — "~ T o
Ir(m .LT. 3) GO TO 100

Cc-14
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N =4

C *s% EXTRACT DATA FOR SLOPE CONPUTATINN

- 160

180

190

230

220

NO 300 I = ICOL,LCOL

K=21-e=1
IF (K,LT.ICNL) Ks3ICOL ) .
L=T1T+1

TF(L ,GT. LEOL) L = LCOL
XXEL = ELEC(I,N2)

IF (INPT.EQ.1) GN TO 230
AP(8) = ELEC(K,N1)

AP(1) = FLFC(Y,N1)

AP(2) = ELFC(L,N1)

AP(7) = ELEC(K,N2)

AP(3) = ELEC(L,N2)

AP(6) = ELEC(K,N3)

AP(S5) = ELEC(I,N3) :
AP(4) = ELEC(L,N3) LT e e
XMAX = 0,

JJ =0 .

PO 160 J = 1,8 ) CoTTT o Ty

DIFF(J) = A&S(XX!L'AP(J))

XDIFF = DIFF(J)/NIST(J)

IF(XDIFF LT, XMAXY GOTID §60 — "~ C T
XMAX = XDIFW® .

JJ = J

CONTINUE e Tmrrmeme o

IF (\JJ.NE,0) GO TO $80

SLLEN = 0,0

Gn TO 19-3 e e i R bt B L el

SLLEN = SORT((DIST(JJ)‘D!ST(JJ)} * (DIFF(JJ)‘DI'?(JJ)))
SLOPE = 30,18%XMAX

IPCXMAX BB, 0,) JJ = 0 " T o e Tttt
DO 210 K = §,NSL . .

KK & K

IFCSLOPE.GEXSSL CKT""RMT"“SW”W 20— -
CONTINUE

WRITFE(5,2001) SLOPF 1,1Y ,

Cﬁﬁtfﬂﬁt""' T
IXBLP(N) = KK ’

IXASP(N) = IABP(JJQ!)

TIXLENTH) ®E (SLLENZTO.)F0,8 o e e

IF (IXLEN(N),GT,255) IXLEN(N)=25S
IF (IDPT F0.2) Gn TD 290

—— B R T ——. [ O G e JO—

DO EL"VATIONS
CONTINUE

Crme D 280K T U, NEL— T T e e e

MM = K
IF(XXEL.GE.XSEL(K) «AND, XXEL.LT.XEEL(K)) GO TO 270

260 CONTINUE —

WRITE(S,2002) XXEL I,1Y

270 CONTINULE

T IXELVINY N

" “300 CONTINUE - " T~ R -

ELF(MM) = ELF(MM)+t,
N B Nel

MROW & NROWeS

—— e+ s B N I T . Jrp—
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TIF (MRNW.GT,.LROW) GO TN 400
IXFLV(1) = 9RNW
IXSLP(1) = MROW
IXASP(1) = MROW
IXLEN(1) ® MROW ;
TF (INPT.E0.2) GO TN 320~
CALLL VSWR(FFN,1080,TXELV,IST)
IF(IST .EQ, -4) GO Tn 350
IF (IOPT,EQ,1) GD TN 330

320 CALL VSWR(SFN,1000,IXSLP,38T)
CALL VSWRCAFN,1080,TXASP,I8T)
CALL VSWRCLFN,1080,IXLEN,IST)

330 M = 2
Lo = 2
IF(ISTP ,FQ. 0) GO TN 100
GO TD 400

350 CONTINUE
IF (I10PT.E0.2) Gn Tn 360
CALL VSSR(FFN,1,1)
IF (TOPT.EQ.1) GO 'Tn 400

360 CALL VSSR(SFN,1,1) e T
CALL VSSRCAFN,1,1)
CALL: VSSRCLFN,1,1)

- m— B

400 CONTINIE - e e e e

IF (I0PT,EQ.2) GO TO 405

CALL VSEF(EFN)

IF (I1I0PT.EQ.I) GO TO 410"
405 CALL VSEF(SFN)

CALL VSEF(AFN)

CALL VBEFTLFN) e e

ot e e e oy = v

OO

410 CONTINUE

1Fr (IPD.EQ.7) GO TO 800

IF (INPT.EG.2) G TO 890" = "7 "= "7
C
C *%%  PRINT ELEVATION DATA "

- — -

0927 HOURS

P LT

IF (NEL.LE.268) GO TO 90" ° o
- NRX 3 (NCDL¢29)/30
. DO 480 I = },NRX

CALL VSFCTEFN;O,Ty ~ = - == = sm———

CALL PAGES
IS = (I-1)%30 + ICOL
—-—3Em IS5+29 .. e
IF (IE,GT.LCOL) IESLCOL
PARM(1) = ELE(!)

“TPRRW(2)Y FELE(2) ~ " -
ISA = IS+ICRIAS
IEA = IE+ICBIAS
“WRITE(S, 5107 PARNTTY, PARNCZT;
IS = IS-ICOL+4 .
IE = TE~ICOL*4

"38%° - %20  CALL VSRDTEFN, 1080, TXFLV,IST)

346 IF(IST.EQG.~3 .OR, IBT.EO.’Q) GO TO 480
38 1Y 8 IXELV(1)

388 T T TTWRITETS, S80Y 1Y, (IXELVIKY,KeIS,IL)

349 GO TO 420

%% PRINT DATA ‘#‘tt‘ttUlt"‘l.'.‘..l..."...“..‘l....'..‘l‘
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2972
293
294

29¢
297
298
299
300
301
302
303
304
308
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
328
326
327
328
329
330
N
332
333
3N
338
336
337
338
339
340
341
347
363
344
348
246
347
348
349
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PAGE 16 01/04/78 47183000 VORTXII  FTN IV(G) DI4SAI 0927 HOURS
350 480 CONTTINUF
351 BRX = (NCOL+119)/120
352 G0 TN 590
353 ¢
354 490 NRX = (NCOL+119)/120
35S DO 500 T = 1,NRXK -
356 CALL VSFC(FFH,0,1)
357 CALL PAGES
358 TS = (T=1)¥120+1COL
359 IE = 1S + 119
360 TF(IE .GT. LCOL) IE & -LCOL
361 PARM(1) = FLE(1)
362 PARM(2) = FLF(2)
363 ISA = IS+ICATAS
364 IEA = TE+ICBIAS
365 WRITE(5,510) PARM(1),PARM(2),18A,TEN
366 IS = IS=ICOL + 4
367 IE = IF=-ICNL + 4
368 520 CALL VSRN(FFN,1080,IXELV,IST)
369 IF(IST.EQ,-3 .0OR, TST.E0,.=4) GO 'TO 500
370 IY = IXELV(1) ' T
371 DO 525 K = IS,TE
372 525 IXELV(K) ® LSL(IXELV(K)+192,8)
373 WRITE(5,530) IY,(IXELV(K),K2IS,TE)
374 GO T 520
378 500 CONTINUE
376 ¢ . L .
3717 ‘¢ *5% PRINT SLOPE DATA FHCREB U IEESIEESESSFSSEIS IR ISR EIPREE S
378 ¢
379 590 COMNTINUE .- T e e
380 IF (INPT.EQ.1) GO TN 999
381 NRX = (NCOL+119)/120
382 DO 600 T & §,NRK =70 T T omes= o
383 CALL VSFC(SFN,0,1) , '
384 CALL PAGES
385 IS = (I=1)¥120 ¢ TCOL ™" 7 U -
386 IE = IS + 119
387 IF(TE .GT. LCOL) IE = LCOL
388 PARM(1) ® SLOTIY =~ "= =~ ==m=mesom— e o
389 PARN(2) ® 5LO(2)
390 ISA = IS+ICRIAS
391 IEA = IE+ICBTAS e
392 WRITE(5,510) PARM(1),PARM(2),ISA,IEA
393 IS = IS = I1COL + 4
394 IE » IE - ICOL % & T TmTTmes e e
395 620 CALL VSRD(SFN,1080,IXSLP,IST)
396 IF(1ST.E0.~3 ,OR, I8T,E0.=4) GO TO 600
397 7 TY = IXSLP(I) T
398 DD 625 K = [S,T1E
399 625 IXSLP(K) = LSL(TXSLP(K)+192,8)
400 " T WRITE(S,S307 TY,(IXSLPIK);KSI8, L)~~~ ~ "~~~
401 GO TO 620 ]
402 600 CONTINUE
L.“US C T T T
404 C $$% PRINT ASPECT ANGLE DATA SESSESKEREEBREREEEEEESERESEESEEEE IS
405 C -
{ %06 T “DO"T00 T & [,NRX T T T e
. 407 CALL VSFC(APN,0,1)
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350
351
352
353
354
358
356
357
35K
159
360
R}
362
363
364
368
366
367
36e
369
370
371
372
373
374
375
376
37
378
379
380
38y
382
383
384
38s
386
387
3as8
389
390
391
392
393
394
395
396
397
398
399
400
404
402
403
404
405
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1

PAGE

408
any
410
411
412
413
414
419
416
4117
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
4137
438
439
440
441
442
443
444
445
446
447
448
449
450
451

457

433
454

456
457
L1l
459
4690

R 1} §

462

17

QANOn

720

700
800

s

van

900
999

c

c
4T T
- IF (T0PT.EQ.2) GO TO 1000

T TINO 9101 % Y,NELT

910

01704778 47133000 VORTXIL

‘CONTINUE

FTN IV(G) D148AtL

CALL PAGES
IS = (I=1)%1720 + Ieny

1€ = IS + 119 T
IF(IE .GT. LCOL) IE = LCOL
PARM(1) = ASP(1)
PARM(2) = ASP(2)
ISA = IS+ICAIAS
IEA = IFE+ICBIAS
WRITE(S5,510) PARM(1),PARM(2),T8A,IEA
1S = IS = ICOL + 4

IFE. = IE = 1COL + 4

CALI: VSRD(AFN,1080,1IXASP,IST)
IF(IST.F0.=3 .NR, IST.EQ.=4) GO TH 700
IY = IXASP(1)

WRITF(S,531) TY,(IXASE(K),xs18,TL)
GO TN 7120

CONTINUE

CONTINUE

IF (ISLOP,E3,0) GO TN 999

PRINT SLOPE LENGTH #f“..if“‘ifffﬁiit“
30 COLS PER PAGE

NRX = (NCOL+29)/30 Lo T e
0N 900 T = 1,NRX .

CALL VSFC(hFN 0,1)

CALL PAGES - o T
IS = (1=-1)%30 + ICOL

IE = IS5+29 ’

IF (IF.GT.LCOL) TE = LCOL T
PARM(1) = SLEN(1)

PARM(2) = SLEN(2)

ISA = IS#YCAIAS —~ = 7 v T e mtmee s

IEA = IE+ICAIAS ’

WRITE(S5,510) Plﬂﬂ(i) PlﬂN(?) IBl.!ll
WRITF(5,511)

IS = IS=-ICNL+4

IE = TE~ICOL+4

0927 HOURS

CALL VSRODULFN, 080, TXLEN,IBTY — — 7= 7 "7

IF (IS:.EO.-3 «OR, IST.IO.-‘) GO 70 900

IY = IXLEN(1)

WRITE(S,540) IV, TIXLEN{(KY,K®IS,IEY — —~ "~
GO TN 920 .

CONTINUE

PRINT ELEVATION FREQUENCY DISTRIS,

WRITE(5,2009)

WRITE(S,2006) 1 lb'(!)
CONTINUE

END

PNTRY/CDHHDN BLOCK NAMES

R 000000 TOPODN

EXTERNAL NANES

c-18
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GENERAL INFORMATION CONCERNING DATA SOURCE

The NCIC, Office of Research and Standards, Reston, Virginia
and the DMATC, Washington, D.C. were contacted in regard to the
digital terrain rapes. It was learmed that the DMATC prepares
two 10 x 1© matrices for each 1:250,000-scale quadrangle map.
The %, y sheet ccrners and all subsequent readings of each half
of a quad map are referenced to an arbitrary coordinate system
(ACS). The origin of this ACS is an arbitrary reference point
that is differant for each 1° x 1° area. The approach used at
the ERL is to reference the (x,y) plate readings directly to
the UTM grid and then compute coordinates of points in the UTM
system directly from the readings. Thus, an angle correction

is required for each 1° x 1° area.

Further discussions revealed that a photographic process
is used to produce a map. from the 1:250,000-scale series whereby
a "contour" line has a '"ditch" type depression. The operator of
the digital graphic recorder follows this ditch in the actual
extraction of contour data. Further processing involves inter-
polation of a planar nature. Error sources in the DMATC process
are resolution (<10 mils) and operator accuracy (less than

resolution error).

It was also verified from the DMATC that there is an "edge"
matching problem on the right and left of all quad maps and
that the data exhibits a ''saw-tooth' effect at the top or bottom

edges of quad maps. Since the actual extraction of planar data.

D-2



(x-y plate cocrdinate readings in inches) is from a non-square
map (latitude-longitude map), then the subsequent transformation
of these planar data to the regular shaped UTM coordinate system
results in these edge and border problems. These problems have
been encountered in the research efforts at the ERL. It should
be pointed out tnhat these problems are not encountered if the
subsequent analysis programs (such as data base programs) are

compatible witk the latitude-longitude coordinate system.

»
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