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Preface

The basic contouring subroutines of this program were developed by Gerald
Evenden of the U.S., Geological Survey and implemented on a DEC-10 computer.
The autﬁors of this report converted the original code in order to make the
program operational on a Honeywell Multics 68/80 computer and at the same time
added several new features.,

All subroutines are written in Multics Fortran IV except for two small
PL/I subroutines. One of the subroutines left justifies alphanumeric data and
the other compares two character strings.,

The Honeywell Multics 68/80 is a 36-bit word machine and since there are
several octal masking constants in the program, these constants will need to

be changed in conversion to another computer of different word size.
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Abstract
A contouring program written for the DEC-10 computer (Evenden, 1975) has
been modified and enhanced to operate on a Honeywell Multics 68/80 computer.
The program uses a device independent plotting system (Wahl, 1977) so that
output can be directed to any of several plotting devices by simply specifying

one input variabdble,

Introduction

CONTOUR is a general purpose program for contouring two dimensional data
that are given in a standard grid format described in appendix A. This format
allows data to be ordered in several different ways: different x- and y-grid
spacings, varying distances between grid positions in either the x~ or y-
direction and data arranged to form quadrilaterals whose interior angles do
not exceed 180\degrees. The program recognizes grid values in excess of
1.0E38 as unconfourable, and thus irregularly shaped data sets may be
contoured.

The followiﬁg options are provided by the program: 1labelling of axes,
printing of titles, drawing of border 1lines, plotting latitude and longitude
tick marks, plotting positions of randomly spaced input data, drawing of state
boundaries, dropping of contour lines in areas of high gradient, variable
contour line widths, and plotting of L and H symbols in low and high closure
areas, Details of these options are explained under Program Usage.

Description

The program was written to handle large gridded data sets commonly
encountered in geophysical data processing. The grid has an origin at the
lower left corner of an area and is ordered in rows, with row one at the

bottom. A row consists of a sequence of column values that are normally



ordered from a westerly to easterly direction.

The data set is segmented for contouring into row tiers, the number of
which is defined by the formula: (10000 - number of columns)/(l + 1,25 *
number of columns). The present implementation allows contouring of an
infinite number of rows containing up to 2100 columns. The number of columns
c;n be increased by changing two variables and recompiling the program.

The method of contouring is to trace each contour level through a tier
and label the primary contours whenever possible. Since each row tier is
contoured independently, excessive contour labelling is sometimes prevalent
when many row tiers are involved in a data set.

Linear interpolation is used to obtain the coordinates of each contour
line as it passes through the sides of grid cells. This produces angular
contour lines in some cases and the amount of angularity is dependent on the
grid interval df the data set and the scale at which the contours are to be
plotted. An opgion is provided to fit a two dimensional cubic spline under
tension (Cline, 1974) to the data and thereby create smooth contours. This
option however increases the number of coordinate points by a factor of 4 and
increases execution time by a factor of 2. See the variable sigma’ under

Program Usage for a detailed description of this option.



Program Usage

Instructions to the contour program are.obtained from an ASCIT segment
created by the user on disk prior to running the program. This segment is
read by Fortran unit 9 in namelist format. Attachment and detachment of the
segment are accomplished intermally in the program. The segment must contain
the characters "&parms" followed by any number of the namelist variables
explained below and ending with the character "&".

The gridded data file that is to be contoured must be attached to filelO
which can be done externally or by specifying a varible in the command
segment., If the random data points that were used to produce the grid are to
be plotted, then a file giving positions éf this data must be attached to
filell either externally or by specifying a variable in the command segment.

Following are explanations of .the namelist variables, grouped under usage

subheadings:

Contour levels
File attachments

ifile - the file name of the input gridded data set that is to be
contoured. It must be enclosed in quotes with a maximum length of 56
characters. Default is blanks, which means that the input data set must
be attached externally to filelO.
ifile2 - the file name of the random data points that were used to
produce the gridded data set. It must be enclosed in quotes with a
maximum length of 56 characters. Default is blanks which means that the
file must be attached externally to filell if the position of random

data points are to be plotted.



Contour levels

acval - a list of specific contour values to be used in contouring. Any
number of values up to a maximum of 1000 may be specified and they must
be in ascending sequence,

ncval -~ the number of values specified under acval above. Default is zero
which means that a constant contour interval will be obtained from the
variable dcval.

dcval - the contour interval. This value must be greater than zero 1if
acval 1is not used. Default is zero.

Either acval and ncval or dcval must always be specified.

cmin - the lower limit of the contour values when dcval is used. If cmin
is less than the minimum value of the data, then the minimum data value
is used to determine the first contour value. Default is zero

cmax - the\upper limit of the contour values when dcval is used. If cmax
is greatef than the maximum value of the data, then the maximum data
value is used to determine the last contour value. Default is zero.

If both cmin and cmax are zero, then the range of contouring is

determined from the data.

nsec = the interval of contour levels which are considered primary. This
parameter is used when dcval is specified. Default is one, which means
all contour levels are considered primary. Only primary contours are
labelled.

fmtc - the format to be used for labelling the contour values (either F or
E format). The parameter must be enclosed in quotes, e.g., "(F5.0)". A
maximum number of 16 characters can be used, Default is blanks.

nchar -~ the maximum number of characters to be used from the above format

when labelling the contours. For example, with nchar equal to 4 and



fmtc equal to "(F5.0)", four digits would be plotted without a trailing
period. Contour labelling is performed for all specified contour levels
(acval) and for all primary incremental levels (nsec). Default is zero
which means no labelling.
size -~ the height in inches of labelled contour values. Default is .08.
idashs: determines line thicknesses and also which lines are to be
dashed.

idashs = + (N + ITH * 8) where:

N = 0 = all contours plotted as solid lines
N = -1 to -6 = secondary contour lines are plotted as dashed lines
N =1 to 6 = primary contour lines are plotted as dashed lines

ITH = the additional thickness of the primary contours; e.g. ITH=1
produces primaries twice as wide, ITH=2 produces primaries three times

as wide, etc.

Idashs value Plotted line

— e —— —— —— —— — — —— — — —— — — —— — — —

gradi — the maximum gradient in contour lines per inch before the

secondary contours in a grid cell are not plotted. Default is 30,



Contour smoothing

nsig - a variable that determines whether a spline under tension will be
applied to the contour line coordinates to create smoother contours.
The use of this variable will create four times the number of original
contour line coordinates and increase execution time by‘a factor of
two., Default is zero for no splining. Any other number will cause
splining to be performed.

sigma - a spline under temsion factor that is used when ‘nsig’ is
nonzero. The default is 5, which creates smooth contours for most data
sets. A value of ,00l approaches a pure two-dimensional cubic spline
while a value of 50 causes very nearly linear interpolation. In some
areas of steep gradient contours will cross when using the default value
of this option. In these cases the value should be increased, and
generally a value of 10 will be sufficient. 1In areas of low gradient
the smoothness of the contours can be increased by decreasing the
default vélue.

An altegnate approach to smoothing using the above two variables is

to use a smaller grid interval in the input data set.

Axis labelling
neat = a value that determines whether a rectangular border line will be
drawn around the contour plot. The default is zero, meaning a border
line will be drawn. Any other number will suppress the border.
title2 = 56 characters of identification to be plotted below the 56
characters obtained from the header record of the input gridded data
file. This parameter must be enclosed in quotes, e.g., 'scale

1:250,000", Default is blanks..



title3 - 56 characters of identification to be plotted below title2., This
parameter must also be enclosed in quotes and the default is blanks.

sizel = the height in inches of the title lines. Default is zero, which
means no title lines will be plotted.

adelx - the interval in data units along the x axis where a tick will be
made. Default is zero which means that only the minimum and maximum
values will be posted.

lintx - the interval of x axis ticks to be labelled. Default is 1,

fmtx - the format to be used when labelling the x axis (either F or E
forﬁat). This parameter must be enclosed in quotes, e.g., "(F9.2)", and
is limited to 16 characters. Default is blanks.

ncharx = the maximum number of characters to be used from the above format
when labelling the x axis. Default is zero for no labelling.

sizex - the height in inches of the labelled x axis values. Default is
.08.

adely = the interval in data units along the y axis where a tick will be
made. Default is zero which means only the minimum and maximum values
will be posted.

linty - the interval of y axis ticks to be labelled. Default is 1.

fmty - the format to be used when labelling the y axis (either F or E
format). This parameter must be enclosed in quotes, e.g., "(F8.3)", and
is limited to 16 characters. Default is blanks.

nchary = the maximum number of characters to be used from the above format
when labelling the y axis. Default is zero for no labelling.

sizey - the height in inches of the labelled y axis value. Default is

.08,
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pllx - offset in inches of the x axis from the lower-left cornmer of the
plot edge. Default is zero.
plly = offset in inches of the y axis from the lower-left corner of the
plot edge. Default is zero.
The above two variables are used to provide space for axis labelling

and title information.

Plotter type and scaling

iplotr - a number which determines which plotter device is to be used.

0 = Calcomp 7900

1 = Tektronix 4010 (default)

2 = Hewlett-Packard 7202

3 = Hewlett-Packard 7203

4 = Tekt¥onix 4014 low resolution

5 = Tectébnix 4014 high resolution

6 = General vector output, e.g., electrostatic printer/plotter

xscale - the x axis data units per inch. For example, if the grid
interval is in inches then a value such as 250000 is used. Default is
Zero.

yscale = the y axis data units per inch. Default is zero.

If both xscale and yscale are xero then they will both be set to

the same value that will allow plotting on the chosen plot device or 10
by 8 inches, whichever is smaller. If one scale factor is zero and the
other not, then the nonzero scale factor will be assigned to the zero
scale factor.

mscale — scaling factor that can be used in lieu of xscale and yscale. It
is given in map scale units such as 62500, 250000, etc. Default is

Zero.
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unit - the units of the grid interval in the input gridded data set to be
contoured. O = inches, 1 = meters and 2 = kilometers. Default is 0.

This parameter must be specified if mscale’ is used.

Latitude/longitude tick marks
The following variables are to be used if plottiﬁg of

latitude/longitude tick marks are desired. They are to be used only
when the gridded data set coordinates have been calculated from a
projection program where the central meridian, base latitude and type of
projection is known. The longitude units can be either positive or
negative. The unit’ parameter explained above must be specified to use
this option of the program.

basalt - a three unit array containing the base latitude in degrees,
minutes and seconds. Default is 999,0,0.

cm - a thre; unit array containing the central meridian in degrees,
minutes and seconds. Default is 999,0,0.

iproj - a nuﬁber referring to the type of projection to be used.
1 = American polyconic
2 = universal transverse mercator (UTM)
3 = mercator
4 = lambert (standard parallels of 33° and 45°)
5 = albers equal area for the conterminous U.S. (standard parallels of

(o]
29.5° amd 45.5 )

6 = albers equal area for Alaska (standard parallels of 55% and 65°)
7 = albers equal area for Hawaii (standard parallels of 8° and 18°)
Default is 999 for no projection.

latm - a three unit array containing the minimum latitude in degrees,

minutes and seconds. Default is 0,0,0.
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latx - a three unit array containing the maximum latitude in degrees,
minutes and seconds. Default is 0,0,0.

longm - a three unit array containing the left longitude in degrees,
minutes and seconds. Default is 0,0,0.

longx - a three unit array containing the right longitude in degrees,
ninutes and second. Default is 0,0,0.
For longitudes east of Greenwich set longx less than longm.

tint - the interval of tick marks in minutes. Default is 15.

itpost = the tick mark interval where labelling will be performed.
Default is 1.

sizep = the height in inches of the tick mark labels. Default is set at

.20 inches.,

Plotting of sﬁate boundaries
ibound - a‘Variable that determines whether state boundaries are to be
plotted. Default is 999, which means no state boundaries will be
plotted. 1If plotting of boundaries are desired then set ibound to a
number from O to 6 inclusive. The number selected will determine the
type of line desired for the boundaries. See the "idashs" parameter
under the heading Contour levels for the line types.
If boundaries are desired, then most of the variables explained

under latitude/longitude tick marks must also be specified. These

variables are baslat, cm, iproj, latm, latx, longm, longx and unit.

Plotting of positions of random data points
ispost = a variable that determines whether random data positions will be
plotted and if so, what type of input data is to be read and posted.

Default is zero which means no plotting of positions will be done.
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1 = plot in vector form. The input records will contain the following
information: =x-position, y-position, magnitude, inclination and.
declination. The maximum number of records is 200. The inclinations
are plotted next to a circle, which marks the xy position. The
declination 1s indicated by the direction of an arrow and the magnitude
by the length of the arrow.

2 = position plot with the records in an x, y and z format, where z is
the vglue of the field at position x,y.

Negative values are used to indicate .post files, which are file
outputs from the gravity reduction program bouguer. Post files are
binary records containing the following information: 8 characters of
station identification, x-coordinate, y-coordinate, and six z-values
(free-air anomaly, complete bouguer anomaly one, complete bouguer
anomaly ﬁwo, elevation in feet, terrain correction and observed
gravity).l

-1 t& -6 will print one of the z values next to the station
symbol

-11 to -16 will print the station identification next to the
station symbol

=-21 to =26 will print the station identification and one of the z-
values next to the station symbol

ifmtv -~ format of the input file; used when ispost is equal to equal to 1
or 2. A maximum of 56 characters is allowed and they must be enclosed
in quotes, e.g., "(2F10.3,3F6.1)". Default is blanks which means the
input data will be in binary form.

fntv - the format to be used when labelling the z values (either E or F
format). A maximum of 16 characters can be used and they must be

enclosed in quotes, e.g., "(F6.1)". Default is "(F7.2)".
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ncharv - the maximum number of characters to be used from the above format
when plotting the z value. Default is zero for no plotting of z value.

vmin - used when ispost=l. It is the minimum vector length in inches.
Default 1is zero.

vmax used when ispost=l., It is the maximum vector length in inches.
Default is 1.
The vectors are logarithmically scaled from vmin to vmax.

szpost — the station symbol size in inches. Default is .08,
The following three variables are used to plot distinct symbols for
different station identifications enountered in a post file.

nid - the number of different station symbols to be used; maximum is 19.
Default is zero which means all stations will be plotted with one
symbol.

ich - a liﬁt of symbol numbers to be used. These numbers refer to the
desired cﬁaracters as shown in appendix B (taken from the plot system
documentation (Wahl, 1977). A maximum of 20 can be specified. Default
numbers are 2, which is a diamond.

chid = a 1list of character strings of no more than four characters each
that are used to match the first characters of identification on a .post
file. A maximum of 20 strings can be specified. Default is blanks.

For example, let nid = 3, ich = 3,1,2,11 and chid = "abe", "tcOl”,
"H". Station abc00l will be plotted with symbol 3, station tcOlA will
be plotted with symbol 1 and station Hur002 will be plotted with symbol
2.' The nid + 1 number, in this case 11, will be used to plot all those
stations that did not match the specified chid character strings. This
number can be omitted and the default number 2 will be used,
To bypass contour plotting and just plot the random input

locations, use the above variables and let dcval and ncval default to
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Zeros.

Low and high closures
lowhi - a parameter to plot the symbol "L" in low closures and the symbol
"H" in high closures on contour plots. To implement this option set
"lowhi" equal to a number of grid intervals to use as a search radius.
Usually a value of 4 is adequate. Default is O.
This option will not work if lowhi is greater than the number of
columns in a grid or the grid intervals are not equal in either the x-

or y-direction.
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Program Execution

The data file to be contoured can be attached externally using the
switchname filelO, e.g., "io attach filelO vfile test.grd," or internally
using the namelist parameter "ifile'. To run the program type the word
"contour." The program will then type the statement "enter command
filename." The user then types in the name of his command segment and program
execution continues.

If offline plotting devices are used the plotting system will ask
questions about the tape and file number to be used or about disk file names.
See Examples of Program Execution for the specific questions that are asked.
If tape i1s used one should issue the Multics system command: "assign-resources
tape_drive" (ar tape drive) before running the program to be sure that a tape
drive 1is available.

If the plot is general vector output for electrostatic plotters (plotter
number 6), a quéstion will be asked whether you want raster output or not., If
the answer is "yes" then the vectors are sorted and converted to rasters for
direct plotting by a Varian 22 inch plotter. This 1s used for very large
plots with many contours as many minicomputers can not handle the vector-
raster conversion of large data sets.

When the program is completed a Multics ready message is typed except
when plotting on a Tektronix terminal. This omission on the Tektronix is to
prevent printing over the plot on this type of device before a copy can be
made. To return to command level in this case enter a line feed.

One plot is made with each execution of the program. To contour
additional data sets in one process the user can attach to a different data
file and run the program again. Several files can be created on tape this way
by being sure to increase the file number by one each time the plotting system

asks for the file number.
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The command file can be tested by setting iplotr=6 and running the
program. When the plotting system asks for tape or null, type the word
"null." The plotting system will still ask you if you want raster output and
for tape number and file number. One just answers with a "no" and two zeros
and the output will be directed to a Multics file discard  and the program
will execute.

Error Messages

There are several program error messages that can be generated; they are
all preceded by a "%." One of the most common messages is "% end of file
while processing header of input file." This usually means that one forgot to
attach filelQ to the data set to be contoured. Another message that is not
hard to generate is "7 odd eof on command segment." This results by entering
the wrong command segment name or forgetting to end the namelist with a "&.,"

When program error messages are generated all files are closed and the
command segmene‘is detached, except for those files that are attached
externally. If one quits out of the program after reading the command
segment, or a system error is encountered, then only the command segment is
closed and detached. All other files will still be open. It will be
necessary to close filelO and filell (if used) before running the program

again,

External Subroutines
The following subroutines in the device independent plotting system are
called by the program:
pltset
scale
char

Xaxis

18



yaxis
line

neatl
endpt
The PLI subroutines are as follows:
left]
match

Command Segment Examples

1. The following example will contour a data set on a Tektronix 4010 using a
contour interval of 20. Np titles, axis labelling or contour labelling
will be done. Automatic scaling will be used.

&parms dcval=20,&

2. The following example will contour a data set for the Varian electrostatic
printer/plotter with contour labelling, axis labelling and plotting of
titles. '

&parms title2="scale 1:250,000", title3="May, 1977", fmtc="(F5.0)",
fntx="(F6.0)", fmty="(E9.2)", nchar=5, ncharx=6, nchary=9, decval=2,
nsec=5, sizel=.1, adelx=900, adely=900, iplotr=6, pllx=2, plly=2,
xscale=250000,&

3. This example will contour a data set on a Calcomp plotter with contour
labelling, contour smoothing, latitude/longitude tick marks, no border
line, posting of random data locations and state boundaries.

&parms dcval=5, fmtc="(F5.0)", nchar=4, nsec=2, iplotr=0, idashs=-1,
xscale=6,35, unit=2, iproj=2, cm=96, baslat=0, latm=30, latx=35,30,
longm=109,30, longx=114, nsig=1l, gradi=100, neat=1l, tint=30,

itpost=2, ibound=5, ispost=-2, fmtv="(F5,0)", ncharv=4,&



Examples of Program Execution
1. The following example shows a command file and two runs of program

contour. The lines starting with the characters "<<" are questions from

the plot system software.
&parms dcval=2,iplotr=6,
fmte="(F4.0)",nchar=3,nsec=1,gradi=100,
plix=2,plly=2,sizel=,15,
baslat=0,0,0,cm=71,30,0,iproj=1,tint=5,unit=2,
latm=42,15,1latx=42,45,1longm=71,15,10ongx=71,45,
xscale-1,5875,
title2="scale = 1:62500",&

io attach filelO vfile  boston.faa

contour

enter command filename: conter,cmd

<{Pltsys: General output device type-(tape, disk, or null): tape

<{Pltsys: Do you want raster output? no

<<{Pltsys: Plot tape: rhg001

{<{Pltsys: Plot file number: 1

Mounting volume rhgO0l with a write ring.

rhg001 mounted on tape 05.

plot size (inches): x= 3.76 y= 3,41

<<{Pltsys: Done with the tape in this process? no

STOP

io detach filelO

io attach filelO vfile  boston.ba

contour

enter command filenam: conter.cmd

<<{P1ltsys: Plot file number: 2

20



2.

plot size (inches): x = 3.76 y = 3.41

<<Pltsys: Done with the tape in this process? yes

STOP

The following example shows a contour run with disk output.

io attach filel0O vfile boston.faa

contour

enter command filename: conter.cmd

<{Pltsys: General output device type-(tape, disk or null): disk
<{Pltsys: Do you want raster output? no

{<{Pltsys: Enter file name: faa.plot

plot size (inches): x = 3.76 y = 3,41

STOP

The following example shows a contour run using the raster output option.
io attach\filelo viile  >pp>Datap>Dataproc>rgi>midwest.grd
enter command filename: >udd>Dataproc>RGodson>conter.cmd
<{Pltsys: General output device type-(tape, disk, or null): tape
<{Pltsys: Do you want raster output? vyes

<<Pltsys: Plot tape: kohnOl

<{{PLltsys: Plot file number: 1

Mounting volume kohnOl with a write ring.

kohnOl mounted on tape 04.

<{{Pltsys: Reverse axes? yes

plot size (inches): x 3.76 y = 3.41
Sorting...

24696 records sorted.

File 1 completed.

Sorting...

9597 records sorted.
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File 2 completed.
<{<P1ltsys: Done with the tape in this process? yes

STOP
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Plot Example 1

The plot below was produced using this command segment:

&parms nsec=l,fmtc="(F3.0)”,pllx=1.,ifile="b.faa",
deval=5,nchar=2,%&




Plot Example 2
The plot below was produced using this command segment:

&parms nsec=2,fmtc="(£3.0)",pllx=1.,ifile="b. faa",dcval=5,
nchar=2,idashs=8,&

24



Plot Example 3
The plot below was produced using this command segment:
&parms nsec=1,fmte="(£3.0)",pllx=1,plly=1,ifile="b.faa" ,dcval=5,

nchar=2,nsig=1,sigma=1,
adelx=5,adely=5,ncharx=3,nchary=4, fmtx=""(£4.0)", fmty="(£5.0)", &

‘735:'77 éO U|M|4—ﬁ

4730 1S. 154
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Plot Example ¢4
The plot below was produced using this command segment:

&parms

ifile="test.grd",ifile2=""test.bxyz"

dcval=2.

nsec=5

fmte=""(£5.0)",nchar=4
sizel=.1,iplotr=1,xscale=0.,yscale=0.

size=.06

neat=1,pllx=1.,plly=1.

baslat=44,0,0, cm=115,0,0,iproj=2,sizep=.07,unit=2
tint=5.,itpost=2

latm=43,45,0,1latx=45,0,0
longm=113,45,0,longx=116,15,0
ispost=-=22,fmtv="(£10.1)",ncharv=6
nid=6,chid="cm","1v","ch","cp","st","p",ich=11,6,3,3,4,4,12
szpost=. 06

44°350°

44°40° +
114°25" 114415 114° §°

station posfing example
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Appendix A
Standard Grid

The grid can be any one of many types: (a) a rectangular grid with equal
spacing in the x- and y-directions, (b) a rectangular grid with constant but
unequal x- and y-intervals, (c) a rectangular grid with varying distances
between grid positions in either the x- or y=-direction or both and d) a
quadrilateral grid which consists of connecting quadrilaterals whose interior
angles do not exceed 180 degrees.

The file of the gridded data consists of two basic parts: (1) a header
record and optionally, a following record that contains the x-coordinates for
each column and (2) a series of data records, each containing the column
values for one row.

The following diagram shows the relationship of the grid elements in the

usual case where dx and dy are positive,

NROW X B ¢ X X X X last row stored
3 X X X X X X
dy
2 X X X dx X X X
1 X X X X X X first row stored
1 2 3 4 5 NCOL
(x0,y0)

A, Header record (23 words long)
id: 56 ASCII characters of identification (14 words).
pgm: 8 ASCII characters of creation program identification (2 words).
ncol: number of columns of data (integer, 1 word).
nrow: number of rows of data (integer, 1 word).
nz: number of words per data element (integer, 1 word). For single

precision use 1, double precision or complex use 2, double precision
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B.

complex use 4. For quadrilateral grids this value is 3,
xo: position of first column of data (real, 1 word).
dx: equal spacing interval of columns (real, 1 word).
If equal to zero, then coordinates for each column are in the following
data record; otherwise the following record consists of data for row
one,
yo: position of first row (real, 1 word).
dy: equal spacing interval of rows (real, 1 word). If equal to zero,
the coordinate for each row 1s the first word of each data record row.
Column coordinate record, present only if dx of header record is equal to
zero. Record consists of ncol real words_specifying the coordinates of
each data column in monotonic order. If nz=3 then this record 1is present
but the values are meaningless.
Data recogd. Each data record contains one row of real data items. The
total recotrd length is ncol times (nz plus 1) words. For quadrilateral
data the sequence of data values is x, y, and z. The first word contains
the row coordinate if dy of the header record is zero, else the value is
a dummy. Again, the row coordinates should be in monotonic sequence, if
specified.
In general, i/o for this standard file can be stated in fortran as:
dimension g(iz,ix,iy),id(14),pgm(2),x(ix),y(iy)
read or write (..) id,pgm,ncol,nrow,nz,xo0,dx,vo,dy
if (dx.eq.0.) read or write (..) (x(i),i=1l,ncol
if (dy.ne.0.) go to 15
do 10 j=1,nrow
10 read or write (..) y{(j),({(g(k,i,3),k=1,nz),i=1,ncol)
go to 25

15 do 20 j=1,nrow
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20 read or write (o) dum,((g(k,i,3),ks1,nz),i=1,ncol)

25 continue

In the usual case where dx and dy are constant and nz=1, the code
simplifies to:

dimension g(ix,iy),id(14),pgm(2)

read or write(.s) id,pgm,ncol,nrow,nz,xe,dx,yo,dy
do 10 j=1,nrow

10 read or write (..) dum,(g(i,j),i=1,ncol)
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Appendix B
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Appendix C
general contourinc orogram

developed gng coced bv..
Ue S. geoloaical survey
gerald ian evenden
denver, colorade 80225

modified for the honevwell/multics computer
by r.h. acodson = aoril,1977

automatic work(10000)

grids of up te 2100 columns can be contoured with nwork=10000,
in mracticer 30 to 40 rows per tier is orefered so that 200
to 250 columns is a desirable limit. the formula for rows
oer tier (rpt) is ceeeee.

~ rot=(nwork=ncols)/(1+1.,25*ncols).
if larger grids are contoured, recompile with nwork and
dimension of work increased.

note.. this proaram contains several nomn=ansi fortran
statements, althouah sevepral of these constructs
may be available on other computer systems care must be
execised in the transportation of this obrogram..

Characterx56 titlel,title2,titled,ifmtv
characterxlo. fmtc, fmtx,fmty, fmtyv

real latm,latx,lonom,lonox

common/sexv/f1t1e1 title2,titlel3,fmtx, fmty,

1 xx(2)'vv(?):xclfa),voi(a),1plotr,51zel,ncharx.nchary,

2 sizex,sizeyradelx,adelyrplix,plly,lintx,linty,

3 xscale,vyscalerxxscal,yyscal,mscale

common /vector/ispost,vmax,vmin, fmtv,ncharv,vfmtv,

1 ich(20),szpost,lowhi,chid(20),nid

common /concom/ ncolsnrow,bminsbmax,

1 arad,cflgrijssriferiisirsijeisprime,sijd,cont,

2 fltmax, mult(4),idashs,linet,siama,nsig
common/1lp/latm(3),1atx(3),lonam(3),longx(3),cm(3),baslat(3),

1 iorojrxxx(2),vyy(2)rsizepsunit,ip,neat,tint,itpost, ibound
common/contrc/ cmin,cmaxradcvalryncval,snsec,gradi,nchar,size
character*50 coname

1oaical nomoresprime

dimension acval (1000),idim(1)

equivalence (acval(1),work(1))

data nwork/10000/,4iaimC1}/0/

data icarg/S/,iprint/6/,icmd/9/,igrid/10/,ista/t1/
get command file name and attach
10 write(iprint,20)
20 format(" enter command fv]ename :"s)
read(icard,30)coname
30 format(v) )
coen(iemd, file=coname, form="formatted" ,mode="in")

get control data

call name(acval,®240)
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general contourina orogram

develbped anag cogegd bv..

Ue Se. geoloaical survey
gerald ian evenden
denver, colorado 80225

modified for the honevwell/multics computer
by r.h. acodson = aoril,1977

automatic work(i10N000)

grids of up to 2100 columns can be contoured with nwork=10000.
in nracticer 30 to 40 rows per tier is orefered so that 200

to 250 columns is a desirable limit. the formula for rows

per tier rot) 7S ceceee

if

di

rot=(nwork=ncols)/(1+1.25*ncols).
Yarger grids are contoured, recompile with nwork and
mension of work increased.

note.. this proaram contains several non=ansi fortran

Qe

10
20

30

statements. althouah several of these conmnstructs
may be available on other computer systems care must be
execised in the transportation of this orogram..

characterxS6 titlel,title2,titleld,ifmtyv
characterxlo fmtce,fmtx,fmty, fmtyv
real latm,latx,lonam,lonox
common/sexv/titlel,title2,title3,fmtx,fmty,
1 xx(2):vv(?)rx01f4),vpl(ﬂ),aplotr,s1zel,ncharx,ncharv'
2 svznx,s1zev'adelxpade1y,p1lx,ol1y,11ntx,l1nty,
3 xscale,vyscalesxxscal,yyscal,mscale
commoen /vector/ispost,vmaxsvmin,fmtvyncharv,ifmtyv,
1 ich(e0),szpost,lowhi,chid(20),nid :
common /concom/ ncolsnrow,bminsbmax,
1 QFadva‘Qli}Sri5eriisiriJEirDPimerijQ'COhtl
2 fltmax,'mult(4),idashs,linet,siama,nsig
common/}lo/latm(3),1atx(3)slonam(3),lonax(3),cm(3),baslat(3),
1 iorojrxxx(2),vvv(2),sizepsunit,ipsneat,tint,itpost,ibound
common/contrc/ cmin,cmaxrsdcval,ncval,nsec,gradi,nchar,size
character+*50 coname
locgical nomoresprime
dimension acval(10070),idim(1)
equivalence (acval{1),work(l))
data nwork/10000/,i0im(1)/0/

data icard/S/,iprint/6/,icmd/9/,igrid/10/,ista/lt/
t command file name and attach

write(iprint,29)

format(" enter command filename :"%)
read(icard,30)coname

format(y)

ooenliemd,file=coname, form= "formatted",mode‘”1n")

get control data

call name(acval,®240)
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0o 0

o0 000

Nnwkres=nwork

if (nsec.1t.0) nsecs=0

if (eraci.lt.0.) gradi=0.

if (nchar,1t.0) nchar=0

if (size.lt.0.) size=0.

it (nsig.ne.0) nsig=4

if (siama.ot.0.) sigma==siama

start check=out.
iffmscale.le.,0) ao to 40

convert map scale to data units/inch
iffunit,at.2.5 .or. unit.lt.=.5) stop
unite=1,0
iflunit.ct.0.5) unites39.370079
iffunit,at.1.5) unite=39370_,079
xscale=float(mscale)/unitc
vscale=xscale

contour valueSa...

40 it (mrcval.at.0.) go to 70

incrimental contours mode.
if (dcval.ge.l.) go to o0
write(iprint,50)

50 format(" %dcval less than zero")
stop

60 ixad=l
ao to 110 |

specified cOntodrs rode.

70 if (ncval.ea.l) ao to 100

cheCck ascendency.
do 90 i=2,ncval

if (work(i).ctework(i=1)) aco to 90
write(iprint,80)

" invalid “unit”’

80 format(" Znon=ascendina specified contours”)

stop
90 continue
100 ixad=ncval+l

all that can be done without lookina at data file.

open file and prelim check,

110 nukres=nwkres=ncval
call orenck(igrid,xoryo,delx,dely,
1 work(ixad),nwkres,iouad)
it (ncol.en.0) go to 260
OX0O=X0
oyo=vo
odx=del x
odv=dely
nco=ncol

nrosSNrow 34
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o0

0

O 00

120

130

140

150

160

170

180

190

200

slice up core

if(iauadg.e0.3) go to 140
rnrowt=8x(nwkres=ncol)/(S*ncol+4)
if(nrowt.ge.2) go to 130

write(iprint,120)
format(" Zinsufficient memory")
Qg to 230

idad=ixad+ncol
iyad=nwork=nrowt+l
ifad=idad+nrowtxncol
ao to 150

rrowt=dxnuwkres/(13*ncol)
if(nrowt.lt.2) go to 110
k=nrowtxncol

idad=ixad+tk
ivad=nwork=k+1
itad=sidad+k

ok so far, scale and annotate

call sexual (i)
if(i.ne.0) go to 230
if(iouad.ea.3) go to 190
k=ixad+ncol=1
if(gelx.ne.V) go to 170
do 160 i=ixad,k
work(i)=work(i)*xxxscal
ao to 1490

X0o=xoxxxscal
delx=delxxxxscal

do 180 i=ixad,k

work (1)=xo0

xo=xo+delx

npass=({nrowtrrowt=3)/(nrowt=1)
ires=i+nrow=nrowt=(npass=2)x(nrowt=1)

call setcor(sizernchar)
branch around contour trace

if(deval.ea.0.) go to 200
call conttr(work(ixad),work(iyad),work(idad),

1 work(ifad),work,nrowt,ncol,xxscal,yyscal,aflg,
2 yoxyyscal,delvxyyscal,iquadsnpass,jres,igrid,
3 ixadsiyad)

xx(1)=0ox0

vy(1i)=ovyo
xx(2)=(nco=1)*xadx+nxo
vy(2)=(nro=1)*xody+oyo

call scale(xx,vy,xol,y0l,s3,ier)
iflispost.eqa.0) co to 210

post stations
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c
c

s}

o0

o0

4]

call vector(size)
Close(ista)

210 if(lowri.ea.0) go to 220

plot hioh and low symbols

220

nc?=nco+?xlowhi

iwz2*lowhi+l

rewind iarid )

iffncex(iwtd)+iw .at. nwork) go to 220

call hilowlwork,work(nec2+1),work(2*nc2+1),work(3*ncl+l),
1 work(4xnc2+i),work(rc2x(iwtd)+1),nc2,iwrsize)

continue

close plot

call endot(idim)

close data file

230

close(iarid)
Qo to 270

commang file end

240
250
260
270

writae(iprint,250)

format(" Xodd eof on command segment")
continue

stnp

end

(223 8280 80828822

subroutine name(acval,*)
namelist imput arg common hlock initialization

common/sexv/titlel,title2,title3, fmtx, fmty,
1 xx(2)ryy(2)rxpl(4),vo1 () ,rinlotr,sizel,ncharx,nchary,

2 sizexysizeyradelxsadelyrpllx,plly,slintx,linty,
3 xscale,yscalerxxscal,yyscalrmscale

common /vector/ispost,vmaxsvmin,fmtv,ncharv,ifmtv,
1 ich(20),szpost,lowhi,chid(20),nid

common /concom/ ncolr,nrow,bmin,bmax,

1 gradsafligrijseijeriisisrijeirprime,ijdrcont,

2 fltmax,Imult(4),idashs,)inet,siama,nsig

common/11p/latm(3),latx(3),1onom(3),1onax(3),cm(3),baslat(3),
1 iorojrxxxf2),vyy(2)rsizeprunit,ip,neat,tint,itpost,ibound
common/labcom/charst,fmtc, idumsduml,dume,dum3,dumy

looical prime

common/contrc/ cmin,cmaxrsdcval,ncval,nsec,aradi,nchar,size
dimension acval(1000)

CcharacterxSe titlel,title2,title3,ifile,ifile2siblank,ifmty
characterxle fmtc,fmtx,fmty,iolankl,fmtyv

inteaer charst(o) '

real latm,latxslonams,lonox _

namelist /parms/ ncval,cmin,cmaxrnsecrdcval,xscale,yscale,mscale,
1 gradi,inlotr,nchar,sizesidashs,acval,

2 sizel,ncharx,nchary,sizexssizey,adelxsadely, ‘
3 plix,ollyslintx,linty,sigmasnsiaslatm,latx,longm,longx,
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4 cmsbaslat,iorojssizepsunit,anale,neat,tint,itpost,ibound,
S title2,titlel3,fmtc, fmtx,fmty,ispost,vmax,vmin, fmtv,ncharv,ifmtyv,
6 ichsszpost,lowni,chigrnid,ifile,ifile2 )
data iemd/9/.i0rid/10/,ista/11/,iblank/" "/,iblanki/"™ "/
Tmult(1)=134217728
Tmule(2)=262144
Tmult(3)=512
Tmult(4)=1
ibourd=999
lowhi=f
ispost=0
do 10 i=1,20
ich(i)=¢
chigti)=" "
rPid=0
sznost=,08
vmin=0,
vmax=l.
ncharv=(
fmev="(f7.2)"
ifmgyz=" "
cmin=0,
cmax=0.
dcval=n,
ncval=0
nchars0
nsec=|
sizel=0,
aragiz=30.
aflig=1.0e3R
fltmax=1.0e38
iplotr=1 :
igashs=0
linet=n
ncharx=0
nchary=0
Tintx=1
Tinty=t
size=.08
sizex=,0R
sizev=,08
adelx=0,
adelv=0,
ollx=0,
olly=0,
xscale=0.
yscale=9Q,
mscale=0
xpl1(2)=0.
vp1(2)=0.
siaoma==5,
nsig=0
Sizep=0,08
iproi=999
unit=999.
ancle=0,
reat=0
tint=15,
itpost=1
cem(l1)=999,
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cm(2)=0,
em(3)=n,
baslatfj)=999,
baslat(2)=0,
baslat(3)=0.
do 20 i=1 13
latm(i)=0,
latx(i)=0,
longm(i)=0.
Tongx(i)=0.
20 continue
titlie2=iblank
titled=ihlank
fmtc=iblankl
fmtx=iblankl
fmty=ibhlanki
ifiles" "
ifileg=" *
reaaglicmd,rarms,end=30)
Close (iecmd) . )
if(ifile.ne." ") open(igrid,filezifile,mode="in")
continue
iftifile2.ne." " .and. ifmtv.ea,'
1 mode="in")
iftifile2.ne." " .,and. ifmtv.ne." ") .
1 ooen(istarfilezifile2,form="formatted",mode="in")
ipz=iplotr
retuen
30 close(icgmd)
return 1|
end
Chkhhkdhkhkdkihkkx
subroutine openck(igrid,xoryo,delx,dely,
1 xdata,nwork,iauad)

" ") open(ista,filezifile2,

c
e initialize arig input file,

(¢]

common/sexv/titlel,title2,title3,fmtx,fmty,

1 xx(2)ryy(2)rxp1(4),vpl1(8),iolotr,sizel,ncharx,nchary,
2 sizexysizeyradelxsadely,plix,plly,lintx,linty,
3 xscale,vyscalerxxscal,yyscalrmscale

commen /concom/ ncol,nrow,bmin,bmax,

1 gradsatlasiisriiesriisisiieisporime,iidecont,
e fltmax,Imult(4),idasns,linet,siama,nsig
characterxSo titlel,title2,title3

characterxlo fmtx, fmty

dimension xaata(l),gummy(2)

data iorint/6/

reaog(iariarend=70) titlel,dummy,ncoi,nrow,iquad,xordelx,vo,dely
it (ncolslt.3.0r.nrow.1t.3) co to 90 ,
itf(iauad.eoc.%.and.delx.ea.0,.and.dely.eq.0.) go to 60
if (ncol.gt.nwork) go to 130
if (iquad.re.l) co te 110
if (delx.ne.0) qgo to 10
read(ioridrend=70) (xgdata(i)si=lsncol)
xx(1)=xdata(1)
¥x(2)=xdata(ncol)
ao to 20
10 xx(1)=xo
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20

40
50

60

70
8n

90
100

110
120

130
140

e )

150

xx(2)=xo+(ncol=1)xdelx
it(delv.ne.0) go to 30

call yread(ioridryv,nrow)
iflnrow.lt.3) co to 90

oo to 490

vy(1)=yo

vyy(2)=vo+(nrow=1)xdely
iffdeix.ne.l0..and.dely.ne.0.) return
rewind jarid

reaa(iarid)

if(delx.eq.0.) read(igrid)
Peturn

i=ncol*3

itfi.gt.nwork) go to 130
read(iaprig)

call xvread(igrid,xx,yv,xdata,i)
if(nrow.1t.3) go to 90

ao to S0

write(iprint,80)

format("™ %end of file while processing header of input file")

ao to 150

write(iprint,100)

format (" %no. rows or columns less than 3")

g0 te 150

write(iprint,120)

format(" %nz on header of standard file is greater than 1")
Qo0 to 150

write(iporint,149) ) ]

format(" %core exceeded for x values")
¢lose (iorid)

ncol=0 \

return .

end

Chkkk*kFkkkhkkkk X

[2)

a0

10

20

Chhk*

0

subroutine vread(iaridryr,nrow)
scans specified row arid

dimension vr(2)
nrowsv
readf(iaridrend=20) yr(1)
nrow=nrow+i
read(iaridreng=20) a
vr(2)=a
ao to 19
return
end

kFrhkdkhkhkk kkxk
subroutine xvread(igrid,xrsyr,worksncol3)

scans auaarilateral arid for x=y rance
dimension xr(2),vr(2),worklncol3)

commen /concom’/ ncole,nrow,bmin,bmax,

1 gradsaflgriisrijeriisi,ijeirprime,ijdrcont,
2 fltmax,Imult(?),i4ashs,linet,siama,nsig

initialjze
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nrow=0

read(iaridr,end=70) dummyrwork
xmin=fltmax

xmax==f}tmax

vmin=fltmax

vmax==fltmax

8 )

scan looo

(¢ 2'e

10 nrow=nrow+l 4 A
iflwork(i+2).gt.aflg) ao to SO
do 50 i=i,nrcol3,3
iffwork(i).le.xmax) ao to 20
xmax=work (i)

Qo to 30

20 iffwork(i).ae.xmin) ao to 30
xmin=work (i) A

30 iflwork(itl).ge.vymin) qo to 40
vyminZwark(i+l)
co to S0 _

40 iflwork(itt).le.,ymax) co to 50
ymax=work(i+1)

50 continue

0

read(iarid,end=60) dummyaubrk
ao to 10

60 xp(1)=xmin
xrf2)Y=xmax
vr{l)=ymin
vrf2)=vmax

[e]

70 return
end
€ %k Kok %k Kk kokF ok ok ok odk ok )
subroutine conttr(x,y,z,f,c,nrow,ncol,xxscal,yyscal,
1 gflgsvosdely,iquad,npass,ires,iorid,ixad,iyad)

c
c basic input and tier control
[od
dimension x(1),y(1),2(1),fC(1),c(1)
c
e setup mode control
c
if(iouad.ea.3) go to 10
call coorda(ixaasivad,ncol,iaquad)
itvpe==1
iflgelv.eq.0) itvoe=0
ap to 20
10 call coordatixaasivad,ncol,iquad)
itvpe=1
c -
e remainino initialization
¢
20 klpow=(nrow=1)*ncol
Tast=0
iesnrow
c . .
c tier loop
¢ ’ 40



do 170 ipass=1,npass
if(ipass.en.npass) je=jres
if(ipass.ea.l) go to 70
¢
¢ move down last row
c
is=¢
iji=neol
do 30 i=1,ncol
30 z(i)=z2(klprnwti)
if(itvae) 4¢,40,5¢0
40 v(1)=y(nrow)
ao to RY
SN do 60 i=1,ncol
x(i)=x(kirow+*i)
60 v(i)=y(xlrow+i)
ao to Ry

first row

o0

70 jis=1
ij=0

cet data

(o e e ]

80 do 140 j=js,je
iflityme) ©0,100,110
90 read(iaridsend=1?0) dum,(zC(jj+i),i=1lsncol)
v(i)=yo
vyo=yotdely
a0 te 140
100 readliaridreena=130) v(i),(z(jj+i),i=1,ncol)
v(id=sy(j)xvyscal
ao to 140 )
110 read(iarideend=130) dum,(x(jj+i),yCji+idezCji+ti)ri=lrncol)
do 120 i=i,ncol
kk=jj+i ]
iflz(kk).gt.aflg) ao to 120
x{kk)Ix(kk)xxxscal
y(kk)=y(kk)xvyscal
120 continue
ao to 140
130 je=j~-1
ifljm.1t.2) return
last=1
ap to 150
140 jj=jjtncol

call contr

0

150 ¢cal) contrlz,fycrcrie)
160 ifflast.re.0) return
170 continue
return
end
Chkrkkkhkxkkhhkx*k i
subroutine contrlarid, flags,worksacval,nrowf)

(9]

~ basic contourino conrtrol subroutire.
¢
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(9]

[ e Iie }

0

00

%)

o Je |

[e]

dimension arid(1),flags(l),work(1),acval(l)

intecer flaas A
common/contrc/ cmin,cmaxsacvalsncval,nsec,gradi,nchar,size
common /concom/ ncols,nrow,hmin,bomax,

1 grad,aflasiisrijeriisisijeisorime,ijdsrcont,
¢ fltmax,Imult(4),idashs,linet,sjama,nsig

loaical orime
nrowSnrowf
set gracdient,

if (nsec.le.0.0r.nCcval.qt.0) go to 10
arad=(oragixdcval ) *x?

set flaos, etC..

10 call setup(arid, flaas,work)
if (hmin.ge.bmax) ao to 150
it (ncval,ea.0) go to SO

find Jower limit,

do 20 i=1,mcval
if (acval(i).le.bmin) ao to 20
ii=i
ao to 30
20 continue

contourina loop

30 prime=.true,
do 4N izii,ncval
cont=acval (i)
if (cort.qge.bmax) go to 150
call setlab

40 call scan(criarsflacs,work)
Ao te 1S90

execution for delta contour levels.

SC it (emin.ea.0..ang.cmax.eq.0.) qo to 60
icont=amax1!(bminscmin)/dcval
amx=amint(bmaxrscmax)

Qo to Ty

of icont=bmin/ocval

amx=hmax

contourina loop.

70 cont=iconttdcval
if (cort.ge.amx) go to 150
orime=nsec.at.N.and,.mod(icont,nsec).eq.0
it (orime) Qo to 100
if (idashs) R0,140,90

decode orimary cortour line thickness

80 limet=iagbhs(mougl(idasnhs,R))
a0 toe 140

90 linet=0
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Qo to 140
100 if (idashs) 110,130,120
110 linet=iahs(idashs/8)*8
Qo to 130
120 limet=igashs
130 call setlab ) '
140 call scan(oriasflaas,work)
icont=icont+!
o to 70
c
C .
¢ done with block
150 return
end
ChkikkhkkXhhkhhhkhix®k
subroutine setuplgrid,flags,work)

c
¢ initialize flag array.
c

dimension arid(1),flags(l),work(1)

inteaer flags
C .

common /concom/ ncolsnrow,hminsbmax,

1 grad,aflariissiierijsi,ijeirsprime,ijd,cont,
2 fltmax,Imult(4),idasns,linet,s1ama,nsig

. | _

loaical prime
¢ , . :
c initialization of all parameters (arithmetic and logical)
¢ uniaue to row block being contoured
c
c - -
¢ system of flaas ' A
c bit definition (for bit on)
c 0 edae~side 4 possible cut
c 1 egoe~sige 3 possible cut
¢ 2 eoge~side ? ovossible cut
c 2 eagae~sige 1 cossible cut
c 4 edse | cut not made and not checked
c 5 interior scan (edge 1)
c A oradgient (droo secondary contours)
c 7 block aood (contouratle)
c

inteaer fg
loaical ccec,collircrrowlgroit,kkscolla
data i4val/o0377777777777/

c
e start of operations

D

nrowl=nrow=1
ncolispcol=1
ij=1
i1j=2
ijt=ncol+l
11j1=id1+1
ijni==ncol
ijs=lnecolxnrow+3)/4
do 10 i=1,4is

10 flags(i)=0
ijssidval
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o0

(9] 0 0

0

(e}

ijex=n
oreset bmin,bmax

hmin=fltmax
bmax==bmin

start of setup scanning

do 150 j=0snrowl
rowlaz.false.
collrc=.false. .
if (arad.en.0.o0r.j.ea.nrow!) go to 20
call coordfwork,0,i,x11,v11)
call coordfwork,f,j+1,xul,vul)
20 continue
do 140 i=0,ncoll
it (i.2a.0) 0o to 30
Co1lq=hit(flaQSrijﬁlrl)
ag to 40
30 colla=.false. ‘
40 if (i.eg.ncoll) ao to 90
cce=colla ‘
if (jeeaenrowl) ao to 90

determine if mesh biock flagaed

if (aflg.ne.0.and., :
1 (arialij).at.aflg.or.arid(ilj).at.afla.or.
2 orid(ijl).at.gflo.or.grid(iljl).at.afla)) ao to 90

mesh block cbntourab1e

fa=1
ijs=min0Cijssii)
ije=max0fiie,ii)

check and cet left edge (2)

if (rowlia) go to 50
if (oaridfijl).oct.arid(ij)) fa=fg+32
rowla=.true,

check and set lower egae (1)

50 1=
if (aridlij)egte.apridlilj)) 1=4
Tf (.not.collg) 1=1x4
fg=fa+l

check and set aradient

if (orac.ea.f%.) ao to B0

call coord(work,it+l,j,xlr,ylr)
call coordl(work,it+l,j+t,xur,vur)
if ((grid(ijd=aridlilj))*x2.at.

1 ((x1V1=x1r)**2+(yli=y1r)x*x2) xarad
2 .or.laridCijl=arid(ijl))x*2.qt.
3 ((x1V=xyul)*x2+(yll=yul)x*x2)*xarad) ao to 60

if((orialijil)=arialiljl))xx2.gt.,
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1 f(xul=xur)*x?+(yul=yur)*x*x2)xarad
2 .or.(arid(ijl)=arid(itjl))xx2,qt,
3 ((xur=x1r)*x2+(yur=ylpr)x*x2)*xarad) qo to 60
ifl(oriaCijl=grid(iljl))*x?2.1¢,
1 ((x1V=xur)*x2+(yll=yurd)xx2)xarad
2 .and.(arid(ili)=grid(ij1))x*x2 ]t ‘
3 ((xul=xir)*x2¢+(yul=ylplx*2)%xarad) ao to 70
60 fgz=fa+?
70 x11=x1r
vilsyle
xul=yur
vul=yur

determine bminsbmax

9]

80 bmin=aminl(omin,arid(ij))
bmax=zamaxl(bmax,arid(ij))
call set(flsassii=1,fq)
ao to 130

mesh block non=contourable

check and set side 3 and 4 flaas

270 000

90 kk=.false.
if (snot.rowlag) ao to 100
if (agridfii).qt.arid(ijl1)) call set(flags,ij=2,128)
kk=.true.

100 if (.not.collg) ao to 110
if (qrio(ii).lt arid(ilj)) call set(flags,ijnl,64)
kk=.true.

110 if (.not. (colﬁrc.or kk)) ao to 120
bminzamini(omin,arid(ij))
bmax=amax1l(bmax,arialij))

120 rowla=.false.
fg=0

I8}

end of mesh

0

130

+

1

1j1+1
colirc=ccc
ijini=iint+l

140 continue

.o e wbe b
— e

=il]
=il
j1=i1
j1=i

150 continue

ije=(ijs=1)/4
ije=(ije=1)/4
ijei=(ijs+ncol) /U
ijeiz=iije
return
¢
end
CREXK ATk hkF Kk dkdk
suhroutine scan(arid,flaos,work)
c -
¢ scans grid for undrafted contour level.
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oD 00

o0

e}

0

>0 0

dimension aridf1),flags(1),work(1)
inteaer flags

commen /concom/ ncols,nrow,bmin,bmax,

1 grad,oflgsijsrijerijsisijeirorime,ijd,cont,

2 fltmax,Imult(4),idashs,1inet,siama,nsig
locical orime,mask!,mask2,mask3,maskd4,maskS5,maské,

1 mask7,maskB8,mask9,mask10,maskll,izero R
looical mask.,maskbsmaskd,maskf,jtemp,mtemp,1flag,ktemp,edge
equivalence(naskl,maskl),(nask2,mask2)r(nask3,mask3),

1 (nask4,maskd),(naskS5,mask5),(naské,maskbé),(nask7,mask7),

2 (naskf,mask8),(nask9%, mask9),(nask10,maskl0),(naskli,maskit) _
eguivalence(nasksmask),(raskb,maskb), (naskd,maskd),(naskf,maskf)
equivalence(itemo, jtemo),(1temo,mtemo),(1flag,mflaa),

1 (ktemo,kktemp)
data nask1/08004004004/,nask2/03603603h0360/,nask3/0360/,

1 naskd4/020/ 4 .
data nask5/0010010010010/,nask6/0010/,nask7/04/,

1 nasks8/0200/,nask9/0100/,naskl10/040/,naskill1/0004004004004/
data izero/.false./

set interior flags.

if (ijsi.lt.C) go to 20
do 10 ij=ijsitl,ijei+l
itemo=flaqs(ij)
mtemo=jtemp.and.maskl
Ttemo=1tempx?2
ktemo=jtemp.or.mtemp

10 flags(ijlskktemp

setup for edge scan

20 if (ijs.1t.0) co to 180
assian 40 to iswa
assian 160 to iswb
edoe=,.true.
ijasijs
ijh=ije
ijsnew==1
nask=nask?2
naskb=nask?
raskd=naskd
naskf=1

30 ijUp=ijaxd+3

basic word scan

do 170 ii=sija,ijbk

mflao=flags(ij+l) . ‘

if ((1flag.and.mask).ea.izero) go to iswb,(160,150)
if (ijsnew.lt.0) ijsmew=i]j

ijenew=ij

ijusijlo

ijdn=iju+ncol

sub word scan
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[o IN'e e

0

[ I e ] 0

[¢]

(3]

do 140 k=1,4 .
if ((1flag.anrg.maskb).eq.izero) ao to 130
Qo to iswar,(40,110)

right edge

40 it ((1flag.and.maskd).eq.izero) ao to 60
if (comt.le.ariafiid+2)) go to 50
call reset(flaocs,ijdrnaskd)
Qo to 2
50 if (cont.le.arid(ij4n+2)) ao to 60
call tracelgrid,flags,work,4,naskf)
do to RO

too edge

60 it (f1flag.and.mask9).eq.izero) ao to 80
if (cont.le.arid(ijdn+2)) ao to 70
call reset(flags,ijdrnasky)
ao to 100 ,
70 if (cont.le.arid(ijdn+1)) ao to RO
call tracel(grid,flags,works3,naskf)
ao to 100

left edae

80 if ((1flag.and.maskl1?).ea.,izero) go to 100
it (cont.le.arid(iidn+1)) qo to 90
call reset(flaos,ij4rnaskl0)
do to 130 ,
90 if (cont.le.,arid(ij4+1)) go to 100
call tracefgrid,flags,works2rnaskf)
@o to 130 )

bottom edae and interior scan

100 if ((1flag.anrd.maskyd).eg.izero) ao to 130
110 if (cont.le.aricliid+l)) go to 120

call reset(flaas,iidrnaskd)

ap to 130
120 if (cont.gt.arialijd+2))

1 call tprace(arigrflaas,work,1,naskf)

130 mfliga=mflaa/512
ijazijoe-1
Fjn=iidn=1

140 continue

ao to 160

interior range set

150 if ((1flag.and.maskll).ea.izero) go to 160
if (ijsnewelt.0) ijsnew=ij
ijenew=i]

160 ijdb=iiabhtd

170 continue

first time?
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0

000

(9]

c

if (.not.erge) go to 190

urdate edae ranae

180

setup for interior scan

update

190

ijssijsnew
ijesijenew

if (ijsi.lt.0) go to 200

edge=.false,
assiaon 110 to iswa
assian 150 to iswb
ijsnew==1 '
ija=ijsi

ijbsijej
nask=nask$S
raskb=naské
naskd=nask7
raskf=nasxb

ao to 30

ijsi=iisnew
ijei=ijenew

end of scan

200

return |

end

C*************** )
subroutire traceflgrid,flags,work,iside,mask)’

o0

DO DDOOIDITOONO 2 an

[a}

o 00

interior bounrdary

indicies

%bl\oys contour throuah arid until
edage or closure found.

dimension arid(1),flags(1),work(1)

inteaer *lags

common /concom/ ncol,nrow,hmin,bmax,
1 arad,aflgsiisrijeriisisijeisorime,ijdrscont,
2 fltmax, mult(4),idashs,limnet,siama,nsig

loacical 6rime,bit,oost

trace and piot contour throuah qrid

arid indexino
sige 3
inl ¢+ + 111
sige ? side 4
100 ¢ + 110
sige 1

in=-

entrance side
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hiah=eaual point(inn) always on left when lookino alono
Contour line

jol== point opposite entrance side on left

ior== point oprosite entrance side on riaht

D0 000

dimenrsiorn x(101),y(101)
data maske/o10/

¢ set up tracing start

Dost=prime
izmod(ijd,ncol)
j=ijd4/ncol
npts=i
ic=v
i0n=ija+t
110=300+1
i01=i00+nrcol
11270141
ao to (10,20,30,40),isiqe
10 call reset(flaas,i00=-1,maské6)
fract=(cont=arid(iN0))/(arid(it0)=aria(ify))
call coord(work,i,i,xarya)
call cooralwork,i+1,j,xbsvyb)
iol=iQ1
ior=ild
in=1
ao to S0
20 fract=(cont=arid(if0))/(arid(if1)=0rid(i00))
call coord(work,i,i,xarya)
call caord(work,n,y+1,x0ryb)
iol=ilt
ior=ilNn
in=2
oo to S0
30 fract=(cont orio(1°1))/(or1df111)-or1d(1011)
call coordlwork,i,j+1,xa,va)
call cooralwork,i+1,j+l,xb,yb)
io]:ilﬁ
ior=i0n
in=3
ao to SO,
40 fract=fcont=aric(il10))/(arid(ill)=aria(il0))
call coordlwork,i+l,ji,xarya)
call coord(work,i+l,j+i,xb,vyb)
iol=i00
ior=i01
in:L‘
(. .
¢ start trace loop
c
50 x(npts)zvat(xpb=xa)xfract
vy(npts)=vat(vb=ya)xfract
if (.not.orime.and.bit(flaas,i00=1,2)) go to 60
rpts=nots+i y
if (nrots.le.100) o to 70
Ca?'.COhD]Ct(XIVlnntSIiCIDOStll)
ao to 70
60 if(nots.eq.l) oo to 70
call conblotlx,y,nots,ic,post,2)
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determine exit side

-
~
70 k=in+t2 A
if (aridfior).lt.cont) k=k=1
if (oriafiol).lt.cont) k=k=2
if (k=in) 90,80,10N
- .
¢ saddle agecisior f(dayhoff)
P
80 if ((arid(i00)+qgrid(il10)+qrid(i01)+arid(il1))*x0.25.1t.cont)
1 go to 100
kzin+2
ao to 100
90 k=in
(o4
I compute side branch
(o4
100 go to (120,130,140,110,120,130),k
¢
c exit bottom == sige 1

110 fract=fcont=arigfif0))/(arid(il0)=qrialino))
call cooralwork,i,j,xarya) -
call cooralwork,it+l,j,xbs,yb)
if (jeeg.0) 0o to 150
i01zi00
i00=i00=ncol
if (.not.oitlflaas,il00=1,1)) go to 150
in=3
i11=310 .
i10=i10=-ncol-
iol=iln )
iorziOnN
i=i=1
ao to S0

Ie)

¢ exit left ~= gide 2
c
120 fract=fcont=aprialif0))/(aricg(i01)=arid(i00))
call coord(work,i,j,xarva)
call coord(work,i,jit+1,xbs,vyb)
it (i.ea.0) ao to 150
i10=iQ0n
i00zi00=1
it (.not.bit(flaos,i00=1,1)) go to 150
in=d
i11=4901
i01=i01=1

iol=zi00
iorz=iul
izi=1
go to S0
‘-. .
¢ exit top == side 3
c

130 fract=(cont=aria(if1))/(arid(itl)=arid(i0]))
call coord(work,i,itt,xarya)
call coordlwork,i+l,itt,xbsvb)
if (.not.bit(flaas,iNi=1,mask)) go to 150
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call reset(flaos,ifl~1,masks)
in=t

i00=i01

i1n=ilt

i01=iVl+ncol

ilt=ilf+ncol

iol=101

ior=ill

i=i+t

go to S0
c
c exit pright == side d
¢

140 fpract=fcont=arid(il0))/(arialill)=arialill))
call cnoralwork,i+l,i,xa,ya)
call coordlwerk,i+l,itl,xbsyb)
it (.nnt.oit(flaas,i106=1,1)) go to 150
in=2
i0n=itn
i0t=411
F10=9i10+41
Tl1=silt+t
iol=ill
ijor=iin
i=1+1
goc tn S50

end of trace loop

OO0

150 x(npts)=xa+(xb=xa)*fract
v(rpts)=vat{vb=va)*xfract
if (rpts.lell,and.ic.ea.0) go to 160
call conplot(x,y.,nots,icrpost,3)

lo0 return

9

end nf tracing

end
€ K gk gk Kk k ok ok Kok ok F X

loaical function pitflf,i,mask) ,
cormon /concrm/ ncol,nrow,bmin,bmax,

1 oradrcf1Qpiis,iie:iisi,ijeirorimeriiarcont:
2 fltmax,Imult(4),idashs,linet,sioma,nsig
dimension 1f(1)

intecer three

looircal ii,jii,¥kell,mm,izero

equivalence (it,ii),(three,jj),(maskl,kk), (1,11),(mm, mmm)
data three/3/,izero/.false./

il=i

maski=mask

mm=ii.and.i]j

index=mmm¢1

j=i/zuH ,

121 (jVY/¥mult(index)
hit=(l11.and.kk).ne.1zero

return

end

ARk hkhhhkt kdk
subroutine set(1¢,i,mask) ‘
common /concom/ ncol,nrow,bmin,bmax,
51



1 agradsoflgriissijeriisi,ijeisorime,ijdscont,
2 tltmax,Imult(4),i1dashs,linet,siama,nsig
dimension 1f(1)
intecer three
1ocica1 iieitrkkell,mm
equivalernce (itl,i1),(threesjid)s(k,kk),(1,1V),(mm,mmm)
data three/3/
il=i
izi/za+
IEARAGR
mm=1i.and,.j)
index=mmm+ 1
k=mask*Imult(ingex)
ii=il.or.klk
IREGRERD!
return
end
€ % gk ok Kk ok Kk ok dok ko Kk
subroutine reset(jf,i,mask)
common /conrcom/ ncol,nrow,bmin,bmax,
1 grad,oflarijsrijeriisisijeirprimesijdrcont,
2 fltmax,'mult(4),idashs,linet,siama,nsig
dimension 1¢(1)
inteaer three,ones
locical iirijrkkell,mm
equivalence (i1,ii),(three,jij)r(k,k),(1,11),(mm,mmm)
data three/3/,0nes/0777777777777/
it=i
mm=ii.and.jj
indexsmmm+ 1
k=mask*Imult(ingex)
call xor(krones,mmm)
j=i/z0+
1=1¢Cj)
ii=ll.and.mm
1¢0j)=i1
return
end
ChkkrkkkFArRk ARk x* &k
subroutine xorfa,orc)
c exclusive or. upon transport, check
¢ tfor prorer function
loaical a,b,c,ap
equijvalerce(abriao)
ab=a.ana.pn
jabz=1=jap
c=(a.or.b).and.ab
return
end
c***************
subroutine coorda(ixadeivad,ncol,iquag)
dimension x(1)
k=ixad
1=ﬁyad
ncoll=sncol
iswziquad
retyrn
entry coorcd(x,i,jsxvsyv)
ap to (10,10,20),isw

0 = i
10 xv=x(k+i) 52



vyv=x(1+j)
retunrn
20 li=j*xncoll+j
xyv=x(k+11)
yv=x(i+11)
return
end
Chx*hkkhkrhkhhkhkhkdhkdx
subroutine COhO]OtfxvaODtSr1CoDQSt;1SH)
common/concom/ncal'nrow.bmvn.DMax,crad.qflc'1Js:wje,
1 1131,11exror1me.1ja,c0nt.fltmax.lmult(ﬂ).vdashSpl1net,
¢ sigmarnsic
dimension »(101),v(101),xx(400),yy(400),xp(100),yp(100),temp(200)
looical ovosts,prime

e
iffnpts.le.l1) ao to 100
iflisw.ea.1) nots=100
iffnsia.ea.0) oo to 1530
¢
c check for duplicate points
-
mmt=0
do 10 mt=2,nots )
iffxfmt).ec.x(mt=1).,and.v(mt).eaq.y({mt=1)) aqo to 20
10 continue
apo to 49
20 do 30 lt=mt,npts
ifix(1t).ec.x(lt=1).and.y(1t).eq.y(1t=1)) mmt=mmt+1
11t=Tt=mmt
x(11t)=x(1t)
v(lit)=ylit)
30 cortinue
npts=npts=-mmt
iffapts.le.1) return
¢
c spline points
o

40 call kurvi(nots,x,v,siol,slpn,xp,yo,temp,s,sigma)
Ant=(note=1)*nsio
T ti=1./nnt
t2==-t1
npt=nnt+t
do 50 int=1,nnt
tizsti+te
call kupve(tl,xs,ys,npotssxsyrxo,yprsssigma)
xx(int)=xs
vylint)=svs
50 continue
cdo to (60,90,110),isw
60 it (post) ao to 7y
call line(xxreyv,nnt,icslinet)
post=prime
ao to 8¢
70 call labellxx,vysnnt,ic,0o0st)
80 rpts=1
ic=1
return
90 call line(xxsyy,nnt,ic,linet)
ic=¢

npts=1 53
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00000

0

return

100 xx(1)=x(1)
vy(1)=v(1)
nntznpts

110 iffpost) qgo to 120
call line(xxsyyYsnnt,icriinet)
return

127 call japel(xx,vyysnntric,post)
rerturn

no solinina

130 ao to(140,170,180),isw
140 iffpost) go to 150
call line(x,v,nptssric,linet)
post=prime
Qo to 1of
150 call lapelfxryrnots,icsrpost)
160 rpts=1
ic=1
return )
170 call line(x,vy,nptssic,linet)
npts=}
ic=0
return
180 if(post) go to 190
call lime(x,y,nptssric,linet)
return
190 call label(xryrnots,ic,post)
return
end

i

subroutine labell(x,y,npots,icc,post)

lapel scams contour line arrav lookina for
a straioht seament,
if found, the contour is labelled,

common/labcom/charst,fmtc,nchf,size,waist,wdist2,ccor
dimension x(1),y(1),xxa(l),yval(l)

common /concom/ ncol,nrow,bmin,bmax,

1 grad,aflag,ijsrijerijsisijei,prime,ijdrcont,
2 fltmax,Imult(4),idashs,'inet,siama,nsig

characterxtoy fmtc

inteager charst(6)

locical nolab,post,prime
equivalence (frsum),(isarva)
if (nolab) go to 50

setun® and scan

is=2

isa=3

sym=0.,0

inl=2

ie=npts=1

it (ie.lt.?) go to 50

xpb=x(is)

yo=y(is) 5,



0

(¢ Je ]

[a JNe )

n N

o0

do 40 izisa,ie
sym=sum+sart ((x(i)=xC(ini))*x2+(y(i)=v(inl))x*x2)
10 dist=(x(i)=xb)*x2 + (y(1)=yb)*xx2
if (dist.lt.wdiste) ao to 30
dist=sart(dist)
if ((sum/gist).qgt.1.02) oo to 20
iesi
Go to AU
20 isz=isti 4
sumz=sum=sqrt{((x(is)=xp)x%x2+(y(is)=yb)x%*2)
xb=x(is)
vbo=y(is)
if (is.lt.i) go to 10
30 int=i
40 continue

can"t fine spot, continue line without labellinag.
50 call line(x,v,nptsriccrlinet)

go to 70
plottable locatior.

60 call line(x,vy,issiccrlinet)
xa=x(ie)=x(inl)
vasy(ie)=y(in]l) '
fzt.=(Aist=wdist)/sart(xaxxatyaxya)
xa=f*xa + x(inl)
vasfxya + v(intl)
ohizatan2(va=yb, xa=xb) o
it (abs(phi).qt.1.57079%3) phi=phi=sign(3.1415927,0hi)
call char(0.)5x(xatxb),0.5x(yatyb),charst,nchf,
1 2,size,ohi,tcor,0.)
¥xxa(l)=xa
vva(l)=ya
call line(xxa(1),yvall),1,0,1inet)
call line(x(ie),y(ie),npts=ietl,1,linet)
post=.false.

70 return

entry to set labellina constants.
must be called before setlab,

entrvy setcon(sizyncha)

nchar=ncha

si1ze=siz
nolabz.not,(nchar.at.V.and.size.,qt.0.)
return

entry to establish labeling character strina.
must be called before tabel.

entpy setlap

it (nolab) ao to 80
encodel(charst, fmtc) cont
nchf=nchar

call leftjl(charst,nchf)
wdistsfnchf+1)*size

wdiste=wdist*wrist 55



ccorz=,5+*wdist+size
retyrn

enqd
*h Ak KR *x kK

subroutine sexual(ier)

e general setuo of contour niceties,

50
C k% k%
¢
¢
C
c
c ma
e
10
20
30
4n
50
c
60
c
¢ ch
c

dimension it1({14d),it”2(14d),3it3(14)

CharacterxSo titlel,title2,title3

intecer fmtxt(4),fmty1(4)

characterxlio fmtx, fmty

real latm,latxs,lonam,lonax

dimensior idim(1) )
common/sexy/titlel,title2,titield, fmtx,fmty,

1 xx(?)eyv(2)rxpi(d),vol1(4),inlotr,sizel,ncharx,nchary,
2 sizexssizeys,adelxsadelysollix,pily,lintx,linty,

3 xscale,yscalesxxscal,vyscalrmscale
common/1lp/latm(2),1atx(3),1onam(3),longx(3),cm(3),baslat(3),
1 iorojsxxx(2),vyv(2)ssizep,unit,ip,neat,tint,itpost,ibound
equivalence (titletl,it1(1)),(title2,it2(1)),(titled,it3(1)),
1 (fmtx,fmtx1 (1)), (fmty,fmtv1(1))

data iopint/b/ridim(1)/0/

if (sizex.lt.0.) sizex=0.
if (sizev.1t.0.) sizey=0.
if (ncharx.lt.0) ncharxs0
if (nchary.lt.0) ncharv=0
if (adelx.1t.0.) adelx=0.
if (adelv.lt.0.) adely=0.
if (Vintx.1t.0) 1intx=0
it (limtv.lt.0) linty=0
it (sizel.lt.0.) sizel=0.
it (sizep.'t.0.) sizeo=0.
sizelp=1.5*sizel

rain reayirement setup.,

if (sizex.at.0..and.ncharx.qgt.”) go to 10
ncharx=0

sizex=0,

if (sizev.a0t.G..and.nchary.at.0) go to 20
nchary=0

sizey=0,

it (pllx.le.0,) ao to 30

xpt (R)=plix

ao to 4¢

xpl(?)=(ncharxt0.0)*xsizex

if (plly.le.N.) qo to S0

vepl(3)=pllyv

ao to 690

ypl (R)=(nchary+l.6)xsizey+4.0%xs32elb

dx=xx(2)=xx(1)
dy=yv(2)=yy (1)
call pitset(iclotrsxecl(d4),ypl(8),idim)

eck scaling

if (xscale.le.N.) ao to 70 56
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0

N0

2]

O

if (vscale.le.n.) yscale=xscale
co ton &) .

70 if (yscale.le.0.) ao to 90
xscale=yscale

80 xxscal=siar(l./xscale,dx)
vyvscal=sign(l./yscale,dy)

fixed scaling.

xpl(1)=absfdxxxxscal)
vol1(1)=abs(ayxvyscal)

xp! (8)=xp](1)+xpl(3)+sizex+13.*sizep
vol(4)=yn1(1)+ypl(3)tsizev+d.xsizen
oo to 120

relative scalina, ea. xxscal=vyscal=0,

90 xpi(4)=amini{xpi(d),10,)
ypl(4)=aminl(yol(4),R,)
xpl (1)=xpl1(4)=xpt(3)=sizex~oe.*xsizeD
vp1(1)=yol1fd)=vpl(3)=sizey=3.xsizep
if (xp1(1)egt.0..ardeyol(1).at.0.) go to 110
write(iorint,100)

100 format(" %margin reguires all olot area™)
ier=?
ao to 1§&0

110 xxscal=xo1(1)/dx
vyscal=ypl(1)/dy
xy=aminl(abs(xxscal),abs(yvscal))
xxscal=sign(xyrxxscal)
yyscal=sign(xxscalr,yyscal)
xpl(1)=abs(dxxxxscal)
vol (1)=abs(dy*vyscal)

initial lapelling scale call

120 call scale(xx,vyyrxolsyplsd,ier)
if (ier.ne.0) ao to 180 ,
if(iplotr.ne.l .and.*iolotr.ne.d4) write(iprint,130) xpl1(4),yp1(4)
130 format(/," plot size (inches): x=",f7.,2," vy=",f7.2)

plot lahels,

if (sizel.le,0.) go to 140

call char(sizelb,sizelb,it3,50,3,si2ze1,04,0.,0.)
vt=sizelbtsizelo

call char(sizelos,yt,it2,56,3+5i2€1,0.,0.,0,)
yt=yttsizelod ‘

call char(sizelbsyt,it1,50,3rsizel,0.,9.,0,)

plot ax%s.

140 if(adelx.ea.0.) go to 150 .

call xaxis(xx,yyrxolradelx,lintx,sizex,fmtxl,ncharx)
150 if(adely.ea.0.) ao to 100

call yaxislyv,xx,ynlradely,linty,sizey,fmtyl,nchary)
160 iffneat.ea.0) call neat]

xxx(1)=3xx(1)

xxx(2)=xx(2)

vyv(1)=yv(1) ; 57
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)

170

yyv(?)=yv(2)

ifliornj.ec.299 .or. tint.ea.0) co to
Plat lat=)lona

call 1lponst

iflibound .ne. 999) call state

resca'le plotter for grid,

180

xx(1)=xx(1)*xxxscal
xx(2¥=xx(2Yxxxscal
vyy(1)=yy(1)xyyscal
vyy(2)syy(2)Yxyyscal

call scalelxx,yyrxnlrypl,3,ier)
return

end

CRERkERE AT AKX k¥ A*x
subroutine kurvifne,xsvesliol,sipn,xp,yprtemp,s,siama)

0

10

splinme uncder tensijion routine

170

Aimension x(P)sy(n),xpln),voln),temp(n)

dearad=1.74532%3e=2

nmtz=n=1

hp1=n+}

delx1=x(2)=x(1)

delyizv(?)=v(1)
delsi=sqrt(aelxi*delxl+aelvi*xdelyl)
dxizdelx!/dels!

dytl=delyl/dels!

determine slcpes if necessary
if(sigma.lt.0.) o0 to 70
slopl=slol+dearad

sinpn=slion*aeqrad _

set up right hand sides of tridijagonal
xp(l)sdx1=cos(slippl)
vpfl)lzdyl=sin(slep!)

temp(l)=delsl

sz=dels!

. iffn.,ea.”?) qo to 30

20
30

do 20 i=2,nm!

delx23x(i+1)=x(i)

dely2=v(it1)=y (i)
dels?=sqrt(agelx2*xderlx2+dely2*xdelv?)
dx2=del x?/dels?
dy?=z=dely?/dels?
xp(i)lsdx?=dx1
vyo(i)=dy?=dyl
templi)=dels?
delx1=delx?
delyl=dely?
delsi=dels?

dxt=dx?

dyl=zdy?

acculumuylate polvgonal
s=s+dels!

Continue
xp(n)=cos{(slopn)~uxl
vyo(n)=sin(slopn)=avl

arclength

58

system ~‘or' ip and yd



demormalize tension factor
siomap=abs(sigma)xflinat(n=1)/s

preform forward elimination on tridiagonal system
dels=sigmacxtemp(1)

exns=exp(dels)

Sinhs=.Sx(exps=1./exos)

sinhin=1./(temp(1)*sinhs) '
diagi=sinhin*(dels*.S5x(exps+l./exps)=sinhs)
diaain=1./diagl

xpll)=dijagin*xo (1)

vo(l1)=diagin*yo (1)

spdiag=sinhinx(sinhs=agels)

temp(l)=diagin*spdiaa

iffn.ea.,2) qo to 50

do 40 §i=2,nm1

dels=sigmacxtemrpo(i)

exos=exp(dels)

Sinhs=.5*(exps=1./exos)

sinhinz=1./(temp(i)*sinhs)
diag2=sinhin*(dels*(.5*(exos+l./exps))=~sinhs)
diagin=i./{diaol+diaal2~spagiaaxtemp(i=1))
xp(i)=diagin*(xp(il=spdiag*xp(i=1))
voli1)=diagin*(vyp(i)=spdiag*yp(i=1))
spdiaq=sinhinx(sinhs=gels)

temp(il=diaagin*sodiaa

diagi=diag?

continue

diagin=1./(diaal=-sodiaaxtemp(nm}))
¥xpfn)=djagin*(xp(n)=spdiag*xo(nmi))
vypfn)=diaqin*(yp(n)=spdiag*yp(nml))

oreform back 'substitution

do 60 i=2,n

ibak=npl=i
xp(1bak)=xp(ibak)=temp(ibak)*xo(ibak+1)
vplibak)=yo(ibak)=-temp(ibak)*yp(ibak+1)

conrtinue

return

if(n.ea.?) go to 80 ‘
if no slopes are given, use second order interpolation on
inout data for slopes at endpoints

dels?=sart ((x(3)=x(2))*x2+(y(3)=v(2))*x*x2)
delsi2=delisitaels?
cl==(gelsi2+delsi)/delsl2/dels]
c2=delsl?/delsl/dels?

c3==delst/delsi2/aels2
sx:¢1*x(1)+¢2*x(2)+c3*x(3)
sy=cl*xv(1)+c2xy(2)+c¥ixv(3)

sippl=atan?(syrsx)

delnmi=gart ((x(n=2)=x(nm1))x*x2+(y(n=2)=~y(nml))*%x2)
deln=sart ((x(am1)=x(n))x*x2+(y(nmi1)=y(n))*x*x2)
delnn=delnml+geln

ci=(delnntdeln)/delnn/deln ..
c2==delnn/deln/delnnm!

c3=deln/delnn/delnml .
sx=¢c3xx(n=2)+c2xx(nmid)+clixx(n)
Sy=c¥xv(n=2)+cl2xv(nml)+clxy(n)

slopnzatan?(syrsx)

Qo to 10 ' .
“1f only two points and no slopes are given, use straight

line seament for curve 59



80 xpf1)=0,
xpl(2)=0,
vp(1)=0,
vp(2)=0,
s=delst
return
end

CRkEXARIRFARARF kX

suhroutine kurv2(trxs,¥YSsnyxryYrxpryprs,ysigma)d

spline under tension routine

o IN'e e}

dimension x(r)ry(n),xp(n),yo(n)
c denormalize siama
sicmap=ahs{sigmalxfloat(n=1)/s
¢ stretch unit interval into arclength distance
4 tn=abs(t*s)
¢ for meaative t start search where previously terminated
¢ otherwise start from beginning
if(t.1t.0) aqo to 10
il=¢
sum=10,
10 continue
c determine into which segment tn is mapoped
dO 30 i:v’l,n
delx=x(i)lex(i=1)
dely=yli)=y(i=1)
dels=sart(delx*xdelxtdely*xgely)
it(sum+gels=tn) 20,400,490
20 sum=sum+dels-
3N continue i
¢ if abs(t) is greater than 1., return terminal point
c on curve ’
xs=x(n)
vs=y(n)
retuern
c set up ang perform interpolation
40 deli=tn=sum
dell=dels=dell
exrst=exp(siamap*gell)
sinhdl=.S5*(lexpsl=l./ax0s!)
expsTexp(siamapxdell)
sinhd2=,Sx(exps=1,.,/exps)
exns=expsl*exps
sinhs=,S*(exps=1./ex0s)
xs=(xplilxsinhdl+xo(i=1)*sinhd2)/sinhs+
1 ((x(i)=xpli))*gell+(x(i=1)=~xp(i=1))*del?2)/dels
vs=(vplilxsinhdli+tyo{i=1)*sinhald)/sinhs+
1 ((y(i)=ypolid))*xdell+(y(i=~{)=yp(1=1))%*ael?)/dels
1=
return
end
ChERIKFAKAERIK* K
subroutine state

olot world gata bank 2 u.s.boundaries on contour map

N

common/]1p/latM(?)platx(S)plonOm(B),10nqx(3) cm(3),baslat(3),
1 1orn)'xxxrairvvy(E),sazﬂo:unrt,vponﬂat,tvnt.:toosf,abound
dimension xlat(500),x]on(5001,x§§?00)pvy(SOO)



(o 2o IKs |

o

in

20

30

40

50

inteaer rank _

real latm,latx,longm,lonax.,1%at,1lona

Aata in/14/,in1/15/
dmstodfa,brc)=atsion(b,al*x.01666667+sian(c,a)x,0002777R
pbs=dmstoa(baslat(1l),oaslat(2),baslat(3))
xlatm=dmstod(latm('),1atm(2),1atm(3))
xlatx=dmstoa(latx(1),latx(2),1atx(3))+,0001

d--li

pecm=sian(dmstod(cm(1),em(2),cm(3)),q)

xlonams squ(dmstoo(lonom(l),1onqm(2)'loncm(3)) d)
xlonax= saon(dmstod(loncx(11,lonqx(?),lonox(S)),o)
it(abs(xlatx).le.abs(xlatm).or.abs(xlongx).le.abs(xlonam))
1 return

open(in,attach="vfile_ >online>Reg>Pams>wdh2.table")
openf{ini,attach="vfile_ >online>Rea>Pgms>wdb2.dat",
1 access="girect")

if(ioroj.eq.999) qo to 60

sfac=39,.370079

iflunit.eaq.l.) sfac=1,

iflunit.eq.2.) sfacz.001

if(ioroj.at.4) call setalb(iorej)

call with baslat &« ¢cm to determine y(pbs) at baslat

¥xxx=pbs
call proiect(xxxx,pcm,yy,pbs,pemssfac,iproij)

plot boungaries on projected map

reaalin,end=110) lineid,rank,np,lbegrllat,lionc,uiat,ulong
if(ilat,at.xlatx) ao to 110
if(ulat.lt.xlatm) ao to 10
if(llong.gt.xlonam) oo te 10
iftulong.lt.xlonax) oo to 10

nrecsnox, 002+

iflmod(no,500).,ea.0) nrec=nrec=-1
irec=lbea=1

icon=0

do 30 iz=1,nrec

1=ix5Q0

if(l.gt.np) oo to 40

irec=irect! 4 '
read(inl’irec) (xlat(j),xlon(j),i=1,500)
do 20 k=1,Sy0

eall or01ectfxlaf(k)rx1on(k)rxx(k)rvvvv:ocm,sfac,vorcj)

vyy{k)=vyvy=cobhs
continue ‘
call lime(xxryv,S00,3iconrsibound)
continue
co to 10
nr=pnp=(1=500)
ireczirect! _
read(ini”irec) (xlat(i),xlon(id),iz=1,npr)
do 50 k=1,rp _ o
call project(xlat(k),xlon(k)rxx(k)syvyyvy,pcm,sfac,iproj)
vy(k)=yyvy=pbs
continue
call line(xxsyysrrrsicon,ibound)
ao to 10
61



- plot toundaries on unproiected map where the coordinates
are in lat/lon seconds

(¢

60 readg(in,end=110) linejid,rank,no,lbeg,11at,1lona,ulaterulong
if(llat.ot.xlatx) go to 110
iffulat.lt.xlatm) ao to 60
if(llong.at.xlonom) ao to 40
iffulong.lt.xlonax) co to A
nrec=nox.002+}
if(mod(np,500).ea.9) nrec=nrec=1
irec=lbea=1
icon=0
do 80 i=t1,nrec
T=ix&Q0N
iftl.gt.np) ao to 990
irec=irectt _
readf(inl“irec) (xlat(j),xlon(j),j=1,500)
do 70 k=1,500
xx(k)=sr1anl{xlon(k),rxxx(2))*3600,
yylk)=xlat(x)*x2600.

70 continue
call line(xxryv,500,icons,ibound)

80 continue
qo to 690

90 ner=pp=(j=500)
ireczirect+! .
reagfini’irec) (x1at(id,xlonCi),i=t,nr)
do 100 k=1,nr ,
xx(k)=sian(xlon(k),rxxx(2))*x3600.
yyfkl=xlat(k)x3600.

100 continue :
call line(xx,yysnrricon,ioound)
0o to h{ )

110 closel(in)
close(int)
return
end

ChrkhkAX Ak R ARk AKX
subroutine ll1post

[0
c post lat=1ona tick marks on contour mapo
e for longitude east set lonax < lonom
e
common/t1p/latm(3),siatx(3),10nam(3),1ongx(3),cm(3),baslat(3),
1 iorojrxxx(2),vyv(?2)rsizep,unit,iplotr,neat,tint,itpost,ib
inteaer a,al,ct(1)
real latm,latx,lonam,lonax
Adimension a(3)rzx(100),2y(100),il0d(100),
1 ilom(100),i1ad(100),i1am(100),i7as(100),i10s(100)
loaical nos,nom
data conm/.0166667/,cons/.0002778/,a1/"="/,ct/"+"/4ynum/100/
dmstod(aa,b,c)=aa+sian(braa)*conm+sion(c,aa)*cons
c

iflabs(cm(1)).ct.360..0r.ahs(baslat(1)).qt.90.) return
rbs=dmstod(baslat(1),paslat(2),baslat(3))

xlonom gmstod(lonragm(1),lonam(2),1onam(3))
x1onax=amstod(lorax(1),lonax(2),longx(3))

d==-1.

ifl(abs(xlorax).lt.abs(xlonam)) o=1il.

pcm=sian(amstod(em(1),em(2),cm(3)),d)
62



e}

10

4y
30

40
50

xlonam=sign(xlonam,dl+1.e=5
xlenax=sign(xlonoxrsd)
xlatm=dmstou(latm(1l),jatm(2),1atm(3))
xlatx=Amstod(latx(1),1atx(2),1atx(3))+1.e=5
iflabhs(xlatx).le.abs(xlatm)) preturn
tint=abs(tint)

xinc=tint/60.

igl=int(tint*xeN.)

ig2=sian(idl,d)

sfac=39.370079

if(unit.,eq.l.) sfac=1.

if(unit.eg.2.) sfac=.001
iflioroj.at.4) call setalblicroj)

call prietl(cos,ocm,dum,vbsocm,sfac,iproj)
aenerate lat=long tick values

Tongx(1)=abs(lonax (1))

lonax(2)=abs(1ongx(2))

longx(3)=abs(lonox(3))

ilod(1)=1orax (1)
ilom(1)=lonagx(2)=amod(lonax(2),tint)
ilas(1)=1ornax(3)=amod(lorgx(3),float(ide))
Yabl=ilod(1)*3600+ilom(1)*x60+ilos(1)
?x(1)=sian(dmstod(ilogl(i),ilom(1),ilos(1)),d)
do 20 i=?,num

zx(i)=zx(1=1)+¥inc

Tabl=lapl+id2
iloalidz=int(float(1abl)*x? . 7777778e=4)
ilom(i):inttfloat(‘abl-i1od(i)*3600)*1.6666667e-2)
ilos(i)=labl=ilod(i)*3600=-ilom(i)*x60
if(zx(i).at.xlonam) ao to 30

continue

nlon=i=]

ilad(i)=1atm(})
ilam(1)=latm(2)=amod(latm(2),tint)
ilasfi)=latmf3)=amoa(latm(3),float(idl))
1ab1=i1ad(1)*3600+ilam(1)x60+11am(3)

2y l1)=dmstod(ilad(1l),ilam(1),ilas(1))

do 40 i=2,nrum

2ylid=zy(i=1)+xing

labli=labl+ial
iladfidzint(float(1abl1)x2.7777778e=4)
ilam(id=zint(float(labl=ilad(i)*3600)*1,.6606666T7e=2)
ilag(i)=1abl=jlad(i)*3600=ilam(i)*x60
iflzy(i).gt.xlatx) gec to 50

continue

rlat=i=1

rosz,false.

tmoztint*itpost

ifltmp=aint(tmp) .ea. 0.) nos=.true,
rom=.false. )
if(amod(tint*float(itpost),60.).eqa.0.) nom=.true.
is=0

je=nlat

do 60 j=1,nlat ,
call prijctl(zy(j),2zx(1),dum,vaist,ocm,sfac,ioroj)
vdist=vaist=vp

if(ydist.ge.vyvy(!) .and, js.ea.%é is=j



ifl(ydist.le.vyv(2)) je=j

o0 continue
iffjs.era.0) js=1i
is=0
ie=nlon
do 70 i=t,nlon .
call prjctl(zyljs),zx(i),xdist,dums,pcm,sfac,iproj)
iffxdist.ge.xxx(1) .and. is.eq.0) is=j
iflxdist.le.xxx(2)) ie=i

70 continue
iffis.eq.0) is=1

plot lonoitude labels

[e]

do 80 izis,ie,itpost
iloalidziabs(ilod(i))
call prijctl(zy(js)rzx(i)sxdist,aumspecm,sfac,iproi)
call latlab(l.,0,sizeprxdist,yvy(1),ilod(i),ilom(i),
1 ilos(i)snesrnom) .
if(inlotr.ea.1 .or. inlotr.ea.4) go to 80 _
call prijctl(zvlije),zx(i),rxdist,dumspocm,sfac,iproj).
call latlak(=1.,0,sizep,xaist,vyv(2),ilod(i),ilom(i),
1 ilos(i)rnos,nom)

80 continue

plot latituce labels

(o e N9 )

do 90 j=js,je,itpost
call prjctl(zy(j),7zx(is),dumrydist,pcmssfac,iproj)
yaist=vgist=vyb , )
call latlab(l.,1,sizep,xxx(1),ydist,ilad(j),ilam(j),
1 ilas(i)snosenom) .
iffiolotr.ea.l .or. iplotr.ea.4) go to 90 ,
call prjctl(zyflj),zx(ie),dumrydist,pcmssfac,iproj)
vdist=vgist=vo '
call latlab(=1.,1,512zep,xxx(2),ydist,iYad(j),itam(j),
1 ilas{(j)snosenom)

90 continue

plot lat=lona marks

0

sz=sizep*1.5
do 110 i=is,ie
100 do 110 j=js,ie
call prjctl(zy(j)Y,zx(i),x,v,oem,sfac,iproj)
y=v=vyb
call crar(x,vy,ct(1),1,2,82+,0.,0.,0.)
110 continue
return
Dnd
Chethkrk bk khkkhk ) .
subroutine latlab(siderlat,s2sxsvsidrimsjsrsnosecrsnomin)
external char(descriotors)
Character c3%3,c?2x2,cl*]l,cs*xd
equivalence f(cs,ics)
loaical nosec,romin
data 1¢cs/00420000430000/
c cs is double aquotes ‘ i
if(im.ne.t .or. is.ne.0) nomin=,false,
iftjs.ne.0) nosecz=.false. 64



hsz=gz*,%
xofz=3 *xg2
iff{lat.ea.1) go to 10
vofz=(2.*szxside)
Xxc=1.5*sz
if(nosec) xc=0.
iflnomin) xc==1,5%xsz
ao_to 30

10 vof=0, ‘
if(side.eqg.=1,) 6o toc 20
XC=8.*s2Z2
iflnosec) xc=4d.*xsz
iftnomin) xc=sz
ap to 3¢

20 xc=3.xsz*side

30 encodeflc3,80) ig

40 format(13)
call char{x,v,c3,3,2+52,0.,=(x0f+xc),vo0f)
Cl:ubn
call char(x,y,cl1s1,2/n82,0.,=xc,hs2tvof)
if(nomin) return
encode(c?2,50) im

50 format(i?) ) .
call char(x,v,c2,2s,2s52,0.s52=xcryof)
cl:ll s n
Ca’](Char(’erC1r1r2:SZro.rXOf'xC;VOf)
if(nnsec) return
encode(c?2,%0) is
xof=xof+sz - , -
call char(x,v,c2,2s2rs2,0.,x0f=xc,vof)
cC1=cs \
xofzxof+sz*2,
call ChSF(XIYIC1IllalSZlo-IXOf’XCIVOfJ
return
end

C AKXk * kT gk kKK Kk kK

subroutine hilow(jix,zmaxs,jm,zmin,wrjref,nc2,iwrsizel)

c
¢ routine to nlot h or ) symbols at local maxima/minima on contours.
¢ “local’ is defired by a search radius in ariac units, parameter “iw’
¢ is the window size ... 2xradiustl,
~ coaded bv Mike webrirg 1/60,
c

dimension w(nc2,iw),ixtnc2),jmlnec2),zmax(nc2),zmin(nc2),jirefliw)

character id*Shk,ox8 A

data low/7k/,ihiah/72/,dv/0376777777777/

read(10) idyo,ncsnr,nz2,x0,dx,y0,dy ,

if(nc.lt.iw .or, nz.ot.l .or. dx.ea.0. .or.

1 dy.eoc.0.) return
c

iht=0

ile=n

Thw=iw/2
inwlTihwtl
jwt=0
midl=ihwl
jwl=iwt]
ITmtx=ncl2=ihwtl
do 20 i=1,iw

do 10 i=1,nc? 65



10 w(i,jl=dv
20 iref(j)=j}
ir=0
do 30 Jzinwlsiw
call rowiol(nc,w(inwl,jl,=1,10,10,i€)
30 ir=irt]
do 40 i=1,nc?
Zmax(i)l=s=1.e20
Zmin(i)=1,e20
ixfti)=o
40 jm(id)=n
iptr=1l
inew=1
istoo=0
VYO0

SN do 80 izinwl,nc2=ihw
ifljx(i).qte.iwt) an to 70
Zmax(id)==1.e20
do &h i=1,iw
wo2=wli,j) ‘ '
iflwP?eltezmax(i)) ao to €90
if(w2.2a0.dv) qo to 60
Zmax(i)=we
ixfiYsjref(j)

60 continue
ao to 890

70 w2=wli,inew)
if(w2.ltezmax(i)) ao to 80
if(w?.eaq.av) go to 80
Zmax (1)Y=we
ixfid=jiref(inew)

80 conmtinue )

do 110 i=zihwl,rc2=inw
if(jm(i).at.jwt) ao to 100
zmin(i)=1,e20
Ao 90 j=1,w
w2=wli,j) 4
if(w2.at.zmin(i)) ao to 90
Zmin(iYl=we
imCid=ipref(])

90 conrtinue

100 w2=wfli,inew)
iflw2.0t.zmin(i)) co to 110
Zmin(i)l=we
imfil=jref(inew)

110 continue

m=ihwi
120 iwl=m+inw

iwt=m=ihw A

ifljx(m).ne.midl) ao to 150

do 130 1=iwtsiwl .

iflzmax(i)eat.zmax(m)) gn to 1RO
130 continue

xsxot+tfloatf{m=ihwl) *ax

call char(x,v'ihithlyI,Sizel,O.rO.:O.’
140 m=m+inw]

ao to 190 66



150 iffjm(m).ne.midl) qo to 180
do 160 i=iwtsiwl
iflzmin(i).1t.zminfm)) qo to 180
160 continue '
x=xo+float(m=ihwl)*dx
call char(x,vy,low,1,1,812el1,0,.,0.,0.)
170 m=m+ihwl
ao to 1990

(o
180 mz=m+1
190 iffm.lt,.Imtx) oo to 120
c
if(ir.eg.nr) go to 200
call rowiolnc,w(ihwl,iotr),=1,10,10,7e)
if(ie.ne.0) oo to 230
ir:if#1
co to 220
200 iffistep.ea.ihw) an to 230
do 210 i=1,nc
210 w(i,iptr)=dy
istop=igtop+1
c

220 inewzintr
ireflintr)zjwl
iptrzintr+l
iflfiotr,at.iw) iptr=1l
jwt=jwt+1
midl=migl+1
jwlzjwls!
y=v+dy
Ggo to Sy

230 return
end

CRAXXRKKARKK* XKk
subroutine rowioln,z,iop,idev,jdev,iend)
¢
¢  WHERE INP<0 RFAD; I0OP=0 WPITE: I0P>0 READRWRITE
~
dimension z(n)
ieng=0
iffiop)1n,20,10
10 read(idev,end=40) xosrz
ifliop)30,30,20
20 write(icev) xor2
30 return
40 iero=1
return
end
CARKEXRKKXRKKK KKK
subroutine vector(sizel)

o Ie ]

plots random data values and positions
in either vector or scalar form

o0

external char(descriptors),match(descriptors),
1 leftj(gescriptors) ,
common /vector/iswt,sizevevmin,fmtv,nchar,ifmtv,
1 ien(20),szpost,lowni,cnid(20),nid .
automatic x(200),y(200),vi(200),vd(200),vm(200)
dimension hz(6)
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10

2n

30

an

50

o

70

80

cnaracterxd cnid

characterxSe ifmtvsblank

character ivix3,stax24,fmtvxio,bio*8
data arrow/0Col1/scon/.017d453292/,p1/3.14159265/,a/.9423/,
1 bltank/™ "/,Yabl/8/

ichr=2]

iffnchar.le.f) icpr=?

iflnideqt.19) nid=19

iffnchar.gt.”d4) nchar=24

jch=ich(1) )
ifliswt.at.l .or. iswt.lt.0) go to 80
n=1

iflifmtv.ne.blank)
1 read(til,ifmtveend=20)x(n),y(n),vm(n),vil(n),vd(n)
iftifmtv.ea.blank)
1 read(ll,ena=20) x(n),vy(nr)rvm(n),vi(n),vd(n)
n=nt+l

co to 10

n=n=1

vmaxs=1,e10

do 30 i=1,n ,
iflvm(i).at.vmax) vmax=vm(i)

continue

sca=sjzev/alog(vmax)

pima=pi-a

Piaz=pi+a

Dima’l=2,.*pi=23

do 70 i=t1,n

incl=int(vi(i))

v=alogflvm(i))

if(velt,0,.) v=0,

vien=sca*v+vmin

th==vd(idxcon

if(th.ot.a .and. th.lt.pima) go to 40
iffth.ot.oia .2nd. th.,1t.pima2) ao to 40
iffth.le.a) oo to S0 4
if(th.se.pi .and. th.le.pia) go to 50
x1=0,

vi=sizel

go to AQ

x]=size]

vyi=0.

00 to 60

¥yi=0.

viz=sizel

encode(ivisfmtv) inc!

call char(x(i)ry(i),3,1,1,.05,0.,0.,0.)
call char(x(i)ryCi),arrow,t,1,vien,th,0.,0,.)
call char(x(i)pyfi),ivl,3,2'size1'0.7xlyvl)
continue

go to 200

hgz==sizel*.S

hszm:-Hsz

xoff=2.xsize!

igdbr==1

iopr==1

itflifmtv.ea,blank) ikr=0
ifliswt.ot.0) co to ¢

ipr=1 68



30

100

120

130

140

150
160

170
180

190
200

ifliswt . lt.=10) ighr=0

ifliswt. 1t.=20) iabpr=1

iz=iabs(iswt)

ifliz.otolN) iz=iz=-10

if(iz.at.10) j2=iz=10

continue

iflibpr) 100,110,120
read(11,ifrtv,end=200) sx,sy,sz

go to 130

read(11,end=200)sxssvyssS2

g0 to 130

readf(ll,end=200) pidrsx,Sy,bz

sz=bz(iz)

iffnigd.ea.0) go to 140

call match(nidschid,bid,isvm)
jech=ich(isvm)

call char(sxrsv,jch,1,1,s2z005t,0.,0.,0.)
Qo te(150,170),icor

if(idor) 160,170,160

encodelsta,fmtv) sz

call char(sxssvssta,nchar,?2,sizelr0.rx0ff,hsz)
iftidor) 190,180,180

sta=bid

1=1abl

call leftjfsta,l)

call ChaP(SX:SYIStarl121552671-7851x0ffr0-)
itCibr)100,110,120

return

end

ChkeXxkxXxhkXkkkkxtx

c
c
c

10
20
30
40

50
69

subroutine orjeti(viat,xlon,x,v,cmrssfac,iprojt)
call projection routines

double precision yl,xl,x1,yl,degr
data deqr/.0174532925109G432g0/
vyi=dbhle(yviat)xdeor
x1=dhle(xjon=cm)*xdegr

ao to f10,20p30,40150,§0150):iorojt
Ca"_DO]V(V]IX1I!11Y1)

Qo to 60 _

call utmfwd(yl,xl,xl,yl,ier)

0o to KO _

call mepctr(vl,sxl,xlsyt)

no to 6§

call lambrt(vlsxl,xl,vy1l)

o to 60

call aloers(visxl,xl,vy1)

xz=snal fx1)*xsfac

vy=snalfyt)xsfac

return

end

ChhkhkxrkFThkdhkk kdk

o 00

subroutine project(ylat,xlonsxsyrcm,sfac,ipProjt)
call projectior routines

double precision yl,»l,xt,vl
vizdble(viat)*x.017453294g0
xl=gble(apbs(cm)=abs(xlon))*x,N1745329d0

69



@o to (10,20,30,40,59,50,50),iprojt
10 call polviviex),x1,y1)
Qo to 60 _
20 call utmfwd(vi,xl,xl,vy1)
ao to 60 _
30 call merctr(yl,xl,xl,yt)
ao to A0
40 call lambrt(yl,xl,xl,vy1)
ao to 69
SO call albers(yloxl,xl,y1)
60 xzsnalfxi)xsfac
vzenal(yt)*sfac
return
end
CXEK KKK * KKK L K KK
subhroutine polv(phi,dlamb,x,v) ‘
.dopb1e precision phi,dlamb,xc,x,v,a,b,t,a,ohid,cl,cl
a(xe)=
6.37820640271R907d 06 +xc*(
-3.167517353503576d Neo +xc*(
2.478R085037574243d 05 +xc*(
=3.53437103%96439220d 03 +xc*x(
=6.5653718482401274 02 +xc*(
6.82258539551727124d 01 +xc*(
-2.8R8R609B0%06611d 00 1)) ))
b(xe)= ,
3.1910320061R3494 06 +xc*(
-2.115275857345996d N6 +xc*(
4.1484758431728325d 05 +xc*(
=3.625295427368928d 04 +xc*(
1.32242970469438R949 03 +xc*(
4,427163005616853d 01 +xc*(
=-8,63073R701658902d 00 +xc*(
4.,279183401412811d=01 )))))I))
al(xc)= '
6.3350343R6662446d 06 +xc*(
c.1840944966140R34d 04 +xc*(
=4.18222697355124674 03 +xc*(
3,609995510780635d 02 +xc*(
=1.346978283534684d 01 ))I))
t(xc)s=
9.99999A95857157490d=01+xex(
-1.0660665796975878d=N1+xcx*(
6.3330506137210834=03+xcx(
=1.98090400852R695d=0d4+xecx*
2.605165638554101d=N6 )))
phi2=phj*x?
cl=glamb*phi
c2=(cl*tlphi2))x*2
x=dlambxa(pni2)xt (c2)
v=dlambxel xb(phi2)xt(.25d0xc2)*x*2 + phi*xql(phi?)
return
end
C***************
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SUBPQUTTHF UTMFWp

PURPQSE. . .
TO DETERMINE RASIC UTM COORDIATFS FRUM LATITUDE
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AND LDNRITUDE [MPUT. CLARK 1866 SPHERUTD CONSTANTS.

USAGE..

CALL UTMFWC(PHI,DLAM,X,Y,TEPR)

PARAMFTFR LUFSCRIPTION..

PHI - INPUT LATITUDE IM DQUBLE PPECISION RADTAMS,
NABS(PHI) . LLT.1.39%903 (80 DEGRFES).

pLAM - TNPUT LUONGITUDF IN DOURLE PRECISTION RADIANS,
‘ PARS(DLAM) .LT.0.06109 (3.5 DEGREES).
NUTE.. DLAM MEASURED FRQOM CENTPAL MEPIDIAN.
X - PRNJECTED CGORDIMATE IM METERS FROM THE
CENTRAL MERIDIAN (DOUBLE PRECISINN).
Y - PRAJECTEDN COORDIMATE IMN METERS FROM THE
FGUATQOR (DOURLE PRECTISTON).
IEk - ERRUR RETURN CODE.
TER=0 SUCCESSFUL CNMPLETTON,
TER.ME.O ERRAOR IN PHT OR DLAM INPUT.
RFMAKKS, .

THIS PUUTTNE 1S ACCURATF TO 1 METER. ABSOLUTF
ERRNR LFSS ThAN .S METERS.
NFAPEST CFNTRAL MERTDIAN MAY BE DETERMIMED EXTEPNALLY
BY ..
CN=PSTGM(10R0NDO,LUM)+ATNT (SNGL(LON/21600D0))*21600D0

WHERE LNN IS LUMGTITUDE IN DOURLF PRECTISIOM SECONDS.
FALSE EASTING (500000 MFTERS) AND NORTHING (0 FOR
NORTHFRM LATITUPES, 10000000 METERS FOR SDUTHERN
LATTITUOFS) FOR TRUE UTM COORDINATES MUST RE COMPUTED
EXTFRMALLY.

\

SUBROUTTNES AND FUNCTTUN SURPRUGRAMS REQUIRED..

NONF

DEVELNPFD aMD CNDLED BY..

GFRALD TAM FyENDEN
U. S, GFO!'UGICAL SUPRVFY

subroutine utmfwd(ohi,dlamsxry)
double precision ohiralam,x,y,d12,p
CHECK INPUT PRAMFTFRS..

p=phi*ohi

Al12=dlam*dlam

if (p .1e.1.9496%36040.and.dl12.1e.3.7319R8149=3)
1 oo to 10

ier==1

return

ier=n

DETERPMTINF PRNJECTED CONRDIMATES..

vEphix( .
1 6332500,47g04px (21431 .67d0+0x(=4179.269d0+p*(
2 356.98140=p*[3,267d0)))
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3 =d]2x(=31PT7827g0+px(2114440A40+p*(=414363.5d0+px(
4 36344 ,6A0~p*1420,3d0)))
S =d12%(133493540+pnx(=2356027d0+px(12371758d0=p*
6 267R52aN)))))
x=dlamx (6375655, 200+ x(=3160253.6a0+px(247800.26d0+px(

1 ~-3569.05a0+ox(=617.3540+p*50.89d0))))
2 =dlc*(=1069479A40+p*(266156200+p*(=178595630+p*(
3 48504540=-p*x520224d0)))))
e
return
[wd
end

C*********f*****
subroutine merctr(lat,lonarxsy)
double orecision lats,lona,xrvsarhalfpirb2dal,zsobi
data a/6378206.d0/,halfpi/1.5707963267948940/,
{1 b2dAal2/9.9323152°0R1R186A=1/
x=axlonag

compute z/?

(e 2 e e

z2=0.5d0x(halfpi-datan(blda2xdsin(lat)/dcos(iat)))
v=axdloa(gcos(z)/dsin(z))
return
end
ChREAETXRAKKAKXK T kN Kk
subhroutine lambrt(lat,lorgrxsy)
double precision latrslona,x,v,z,%¢1,r,b2da2,halfoi,theta
data k/1.245265545827296d7/,1/6.304998344052458d=1/,
1 b20a2/9.932315290R1B186d=-1/,ha1fpi/1.5707963267948966200/

- \
e Compute z2/?
[
z=0 _Sagfx(hal fpi=datan(h2da2xdsin(lat)/dcos(1at)))
c
~ compute r
C
rzlkx({asin(z)/dcos(z))*xx]
e
c compute coordinates

theta=1x1gong
x=rxdsin(theta)
v==r*dcos(theta)
return
end
ChEXERXXKKRAX* X K % '
subroutine albers(viatsxlon,x,y)
common/albcom/n,rholsarssinbtl,twoc?2n
double precision ylat,xlonsxsyrn,rholsa,sinbti,twoc2n,
1 nus,nals,nhaw,rho”9%,rhoS5,rh08,tcnus,tcnals,tcnhaw,
2 at,bh,ci,drel,flsarhrtheta,rhorssinbet,sirphi,se,
3 sht?295,spt55,s0t8
data a1/9,G54804334645587d~1/,h/0.49202460774588Rd=3/,
c1/72.736475989866449d=5/,d/1.7639921662492993=~7/,
el/1.10081487727228830=9/,f1/7.7142654R7727804d=12/,
q/5.154557173568170d=14/,h/3,455700205911349d=~16/,
NuUs/6.02903493787094qg-1/,nals/8.62744798723563%33d=1/,
nhaw/?.72410963943146370=1/,rno295/78.49196923967U45Rd13/,
rhoS5571.800630R073895081d13/srhoR/7.9439R6660586285d14/,
72
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D>OD

10

20

30

7 tenus/1.3480470921892769d14/,tcnals/9.409410848453636d13/,
8 tenhaw/3,622298555079059g14/,sbt295/74.907351753179611d=1/,
9 shtS55/8.1792905450587868d=-1/,s0t8/1.385562096187223d=1/
sinphiz=dsin(ylat)

s2=sinohixsinphj

sirbet=sinphix(al+s2*(b+s2x(cl+s2x(a+s’2x

1 (el+s?2x(fl+s2*(o+s2*nh)))))))
rhosdsart(rholsa+ttwoc2n*(sinbti=sinbet))

thetasnxx]on

x=rhoxdsin(theta)

vz=rho*dcos(theta)

return

sSet up cbnstants

entrv setalb(iproj)
ifliproj=6)10,20,30
h:pus

rholsa=rho295
sinptl=sht29%
twoc?2n=tecnus

return

n=nals

rholsa=rhoS5S
Sinbtl=sbtSS
twoc?n=tcnals
return

n=nhaw

rhelsg=rhof
sinbtl=sht?®
twoc2n=tcnhaﬂ
return

enH
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