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CONVERSION TABLE

The following table may be used to convert measurements in inch-pound

units to metric (International System) units (SI).

Multiply inch-pound unit By To obtain metric unit

Temperature
degree Fahrenheit (°F) -- °C = 5/9 (°F-32) -- degree Celsius (°C)

inch (in.) -------------- 25.40 --------- millimeter (mm)
foot (ft) --------mmmnnn-- 0.3048 ------- meter (m)

Velocity
foot per day (ft/d) ----- 3.528 X 10™® --- meter per second (m/s)

Pressure

pound per square inch

(1b/in2) -=---cmeooenn- 0.006895 ------- Pascal (Pa)

The use of brand names in this report is for identification purposes

only and does not constitute endorsement by the the U.S. Geological Survey.



DOCUMENTATION OF A GRAPHICAL DISPLAY PROGRAM
FOR THE SATURATED-UNSATURATED TRANSPORT
(SUTRA) FINITE-ELEMENT SIMULATION MODEL

By William R. Souza

ABSTRACT

This report documents a graphical display program for the U.S.
Geological Survey saturated-unsaturated transport (SUTRA) finite-element
simulation model. Graphic features of the program, SUTRA-PLOT, include: 1)
plots of the finite-element mesh, 2) velocity vector plots, 3) contour plots
of pressure, solute concentration, temperature, or saturation, and 4) a
finite-element interpolator for gridding data prior to contouring. SUTRA-
PLOT is written in FORTRAN 77 on a PRIME 750 computer system, and requires
Version 9.0 or higher of the DISSPLA graphics library.

The program requires two input files: the SUTRA input data list and the
SUTRA simulation output listing. The program is menu driven and specifi-
cations for individual types of plots are entered and may be edited
interactively. Installation instructions, a source code listing, and a
description of the computer code are given. Six examples of plotting
applications are used to demonstrate various features of the plotting

program.



1. INTRODUCTION

The SUTRA-PLOT program produces a graphical display of simulation
results from the U.S. Geological Survey finite-element ground-water flow and
solute transport (SUTRA) model (Voss, 1984). The purpose of this report is
to provide a users guide for running SUTRA-PLOT. The report also gives
installation instructions and provides a description of the computer code to
allow modification of the program for individual or specialized applications.
A source code listing is included in Attachment E. Six examples of plotting
applications are used to demonstrate various features of the plotting
program.

SUTRA-PLOT uses subroutines from the DISSPLA graphics software package
(Integrated Software Systems Corporation, 1984) for all output. Graphic
features include: 1) plots of the finite-element mesh, 2) velocity vector
plots, 3) contour plots of pressure, concentration, temperature, or
saturation, and 4) a finite-element interpolator for gridding data prior to
contouring.

The program is menu driven, and requires two input files: the SUTRA
input data list and the SUTRA simulation output listing. Specifications for
individual types of plots are entered and may be edited interactively at a
user terminal. These specifications can be saved on a disk file for re-use,
eliminating the need for re-entry of data from the keyboard. Output may be
directed to any graphics device supported by DISSPLA or saved in a device-
independent metafile.

The SUTRA-PLOT program was written in FORTRAN 77 on a PRIME 750 computer
system, and requires Version 9.0 or higher of the DISSPLA graphics library.
The program structure is modular to allow for the addition of new or more
efficient methods of data manipulation. The program is designed and written
specifically for SUTRA output. It could be easily modified, however, to read
data from other finite-element models with a siimilar data structure.

SUTRA-PLOT is designed to provide quick, %ccurate graphical represen-
tation of output generated by the SUTRA model.i It is not the intent of the
program to produce publication quality graphics. The graphical output of the
program does not necessarily conform to the publication standards of the U.S.

Geological Survey



2. INSTALLING GRAPHICAL DISPLAY PROGRAM SUTRA-PLOT

The source code for SUTRA-PLOT is contained in the main program,
V1086S.F77, and 20 subroutines. In addition, two utility programs
SP_COMPILE.CPL and SP_LOAD.CPL are provided to compile, load and link the
program to the PRIME FORTRAN library and DISSPLA library on PRIME computer
systems. Once the program is initially compiled using SP_COMPILE.CPL,
subroutines may be individually modified, separately compiled and the entire
system re-loaded using SP_LOAD.CPL. SP_LOAD.CPL creates the executable
segment directory, V1086S.SEG. Prior to compiling, however, two routines
(V1086S.F77 and QUTDEV.F77) must be checked and, if necessary, modified as

described below.

MAIN PROGRAM, V1086S.F77.--For the convenience of the user, the main

program contains all of the arrays which must be dimensioned to allocate
space according to the size of the SUTRA simulation. All of the vectors and
arrays used by SUTRA-PLOT are combined into five large arrays which must be
dimensioned by the user to values greater than or equal to the values
described below. The variables and nomenclature used are the same as that
used by the SUTRA model (Voss, 1984).

In the main program, five arrays, DPV, IMV, GV1, GV2, and IMG must be
dimensioned on the basis of the size of the finite-element mesh used in the

SUTRA simulation and the size of the contour gridding matrix, as follows:

DIMENSION DPV(DPVDIM), IMV(IMVDIM)

where:

DPVDIM >= (3 * NN) + (3 * NE)
IMVDIM >= 5 * NE

and:

NN = number of nodes in finite element mesh

NE = number of elements in finite element mesh



DIMENSION GV1(IXDIM*IYDIM), GV2(IXDIM*IYDIM), IMG(IXDIM*IYDIM)

where:

IXDIM and IYDIM are the number of columns and
number of rows, respectively, of the largest
gridding matrix to be generated for contour plots
(see Section 4.2 for an explanation of gridding

as used in SUTRA-PLOT)
These relations and values are also listed in the main routine,
V1086S.F77 and should be checked there for the most recent SUTRA-PLOT

version.

Subroutine OUTDEV.F77.--This routine nominates the output graphics

device and calls the appropriate device driver. This routine is installation
dependent and must be modified to include DISSPLA calls to graphics devices
available to the user. An example of a device nominating routine which is
easily modified for other graphic devices is included in Attachment E. This
subroutine otherwise may be replaced by any similar device nominating

routine. The minimum requirement for OUTDEV is a single device call such as:

SUBROUTINE OUTDEV(IDEV)
CALL TAB
RETURN

3. RUNNING SUTRA-PLOT

Program execution can be started from any terminal by entering the
PRIMOS command SEG V1086S. SUTRA-PLOT is designed to be used from a graphics
terminal where the graphics output can be viewed and interactively changed.
However, SUTRA-PLOT can be run from any type of terminal and, by programming

subroutine OUTDEV, the graphic output can be directed to another device.



3.1 Input Data Files

At the start of the program, the user will be prompted for the filename
of the SUTRA input data list. This file is the input data for SUTRA
simulations designated UNIT 5 in the SUTRA documentation (Voss, 1984). The
file must not have been modified in any way with respect to the SUTRA
(Version V12842D) specifications. SUTRA-PLOT searches the file for finite-
element mesh dimensions, node coordinates, and the nodal incidence list.
Additionally, a check for the character string 'SUTRA’ in the first six
spaces of the first line is used to determine if the file is a valid input
data list. 1If the correct character string is not present, the program will
display an error message and prompt for another file name. If the file given
cannot be successfully opened, the program will display an error message and
prompt for another file name. Errors in opening the file generally are
caused by entering incomplete pathnames, file names which do not exist, or
files which are in use.

Prior to plotting, the program will additionally prompt for the name of
the SUTRA output file that contains data to be plotted. The SUTRA output
file is the printed results of a SUTRA simulation designated UNIT 6 in the
SUTRA documentation. This file must not be modified. SUTRA-PLOT searches
the file for time step information and specific character strings which

identify the SUTRA output data.

3.2 Set-Up Files

Prior to plotting the output from a simulation for the first time,
information such as plot dimensions, scaling, contour intervals, and other
plot parameters is needed. The file that contains the information is
referred to as a 'set-up’ file in the program and in this documentation. The
set-up file is created interactively at the terminal and may be saved in a
disk file for later use. A set-up file is required for each type of plot
(contour, vector or meshplot), and for each type of contour plot (pressure,
temperature, concentration, or saturation). However, once a set-up file is
created for a particular mesh, the set-up may be used for all plots of

subsequent simulations with the same mesh.



3.3 User Inputs

The terminal inputs are standard ASCII, so that virtually any type of
terminal may be used with SUTRA-PLOT. 1In the explanations of SUTRA-PLOT
options in the following sections, the SUTRA-PLOT prompts printed at the user
terminal are printed in italics. All user responses require a carriage
return (C/R) at the end. Some of the multiple entries of the plotting
options which indicate free format may be entered on a single line with
spaces between entries (e.g., 1l0(space)25C/R), single line with a comma
between entries (e.g., 10,25C/R), or on separate lines (e.g., 10C/R25C/R).

Menu options are selected by number, or by a single letter (upper or
lower case) as indicated in the menu. In sub-menus, entering an ‘X' will
exit the menu and return the the main menu. Entering an ‘X’ in the main menu
will exit the program. If, while selecting any menu option, the menu
inadvertently scrolls off the screen, entering a 'M’' will re-display the
menu. SUTRA-PLOT queries requiring a yes or no response need only a 'Y' or

'N’.

3.4 SUTRA-PLOT OQutput

The graphic output of SUTRA-PLOT generally will be directed to a
physical device such as a CRT or pen plotter. However, the graphic output
may alternately be saved in a device independent metafile, rather than
plotted. SUTRA-PLOT, however, does not plot from metafiles. Plots stored in
metafiles may be stored on tape, transferred to other installations for
plotting, and so forth. A post-processor program generally is necessary to
produce the plots stored in metafiles. See the DISSPLA User's Manual
(Integrated Software Systems Corporation, 1984) for specific details for
using metafiles.

Each time SUTRA-PLOT is run, error messages and diagnostics from DISSPLA
are written to an output file 'PLOT.OUT’. Iﬁ unusual or unexpected plotting
results are obtained, check the contents of éLOT.OUT after exiting SUTRA-
PLOT.



3.5 Main Menu

After data from the SUTRA input file are successfully read, the SUTRA-

PLOT main menu will be displayed as illustrated below.

S U T R A - P L OT
INTERACTIVE GRAPHICS

ook Ak MAIN MENU KRS ek
Select graphics option:
1) Create a new plot set-up
2) Read-in existing set-up file
3) Modify current set-up
4) Save new or modified set-up
5) Re-start with new INPUT DATA
6) Read new SUTRA OUTPUT
7) PLOT

or (X) Exit program

All subsequent operations are selected from this menu. The main menu options

are briefly described below.

l) Create a new plot set-up
The program will prompt for all the necessary information to set-up the
scaling, plotting dimensions, and appropriate parameters for each type of
plot. Plot types and associated plotting options are explained separately in

later sections.

2) Read in existing set-up file



A set-up file created from a previous plot may be used only if the finite-
element mesh has not changed. A separate set-up is required for each type of
plot. A basic set-up file can be created for each finite-element mesh and

later modified for different types of plots.
3) Modify current set-up

A simple edit routine allows any of the plotting parameters of the set-up
currently in memory to be changed without getting out of the program. Set-

ups may be changed and re-plotted as many times as needed.
4) Save new or modified set-up

Any newly created or modified set-up may be saved to a disk file either
before or after plotting. The program will|prompt for a filename. If the

J
filename already exists, the program will display an error message and prompt

for another name. It is not possible to delete set-up files from SUTRA-PLOT.
5) Re-start with new INPUT DATA

This option re-starts SUTRA-PLOT as if the program had been started from
PRIMOS level. The program will prompt for a new INPUT DATA file, and new
SUTRA output and set-up files will also be needed.

6) Read new SUTRA OQUTPUT

Results from several simulations may be plotted by reading in different SUTRA
output files one at a time. The INPUT DATA file is not re-read and the set-

up file need not be re-read.

7) PLOT
Simulation results using the most recently &ead INPUT DATA file, and SUTRA
output file, with current set-up file are plotted. SUTRA-PLOT will prompt

for an output device as programmed in subroutine OUTDEV.



(X) EXIT program

Leaving the program using this option assures that all files are closed. If
the program ends because of a fortran error or the ’'break’ key is
inadvertently pressed, it is necessary to check that all files are closed

before re-running the program.

4. PLOTTING OPTIONS

The current version of SUTRA-PLOT (V1086S) supports three type of plots:
contour, velocity vector, and finite-element mesh plots. Contour plots of
pressure, concentration, temperature, or saturation can be generated. The
plotting options are described in the following sections. The plot
dimensions apply to all plots and are described in section 4.1. Specific
options for each type of plot are described in sections 4.3 (contour), 4.4
(vector), and 4.5 (mesh). A description and explanation for the ’'gridding’
required for contour plotting is in section 4.2,

Options are entered interactively by selecting ’'Create a new plot set-

up’ from the main menu. The user is first prompted to select a type of plot.

# CREATE NEW SET-UP#*
Select type of plot:
1) Contour
2) Velocity vector
3) Meshplot
Enter 1,2, or 3

After the type of plot is selected, then the plotting page dimensions and

plot dimensions must be specified.
4.1 Plot Dimensions and Axis Options
The plot dimensions and axis information are common to all three types

of plots. Plotting dimensions which have already been created for any type

of plot may be used.



PAGE and AXIS set-up
1) Read-in page set-up from existing file
2) Use information in current set-up
3) Create new page set-up

Enter 1,2, or 3

Page and axis dimensions from an existing set-up file can be used if the
current set-up is being created for output generated from the same finite-
element mesh. If option 1 or 2 is selected plot dimension and axis options

will be skipped.

Enter label for x-axis

( C/R = no label)

A label of up to 59 characters may be printld below the x-axis. C/R cancels

the x-axis label; however, a blank line is printed.

Enter label for y-axis

( C/R = no label)

A label of up to 59 characters may be printed vertically along the y-axis.

C/R cancels the y-axis label; however, a blank line is printed.
Enter plotting page dimensions in inches (X,Y)

Free format. The page size defines the area within which all plotting has to
appear including axes and labels. Any part of the plot beyond the page
border is clipped. On pen plotters the page size usually defines the maximum
physical dimensions of the plotter. On CRT devices, such as the TAB graphics
terminal, dimensions specified larger than the screen are automatically
reduced by DISSPLA to fit within the screen. However, proportions of the

page dimensions are retained.
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Plotted axis lengths will be automatically
set proportional to the coordinate range
in the input data list

X-coordinate range = xxxx.xx (model units)

X-axis will be set xX.xx inches

Y-coordinate range = xxxx.xx (model units)

xx.xx inches

Y-axis will be set

Do want to change these settings? (Y/N?)

The axis lengths define the rectangular area within which all data curves
(contour lines, vectors, etc.) will be drawn. SUTRA-PLOT uses a grace margin
of 1.0 inch. Data curves drawn more than 1.0 inch beyond this plotting area
are clipped. The default axis lengths are specified 2 inches less than the
page dimensions to allow space for axis numbering and labeling. These axis
lengths may be changed to allow for unequal scales or vertical exaggeration.

If 'Y' is selected, the following option is displayed.

Enter axis lengths in inches (X,Y)

Free format. This option resets the X-axis and Y-axis values calculated
above. The axis lengths should be specified at least 2 inches less than the

page dimensions.

Minimum X-coordinate XXXX . XX

Maximum X-coordinate XXXX . XX

Enter increment for X-axis ticks in model units

The minimum and maximum coordinates displayed are calculated from the SUTRA
input data list in scaled model units. Tick marks and axis numbering will be

printed below the x-axis at the specified increment.

]

Minimum Y-coordinate XXXX . XX

Maximum Y-coordinate XXXX . XX

Enter increment for Y-axis ticks in model units

11



The minimum and maximum coordinates displayed are calculated from the SUTRA
input data list in scaled model units. Tick marks and axis numbering will be

printed along the y-axis at the specified increment.

4.2 SUTRA-PLOT Gridéing

The contouring subroutines in DISSPLA, liLe most other contouring
software, require that the user provide a regular set of data points on an
evenly spaced grid. Such a grid must have equally spaced vertical lines
(columns) and equally-spaced horizontal lines (rows), with both sets of lines
perpendicular to each other forming equal rectangles. If the data points to
be contoured are irregularly spaced, then it is necessary to construct a
regular matrix of values that would define the same surface as the irregu-
larly spaced values. This is commonly known as 'gridding the data’.

Some confusion may arise in the discussions when reference is made to
both grids and meshes. In this report ’‘grid’ and ’'grid point’ (grid line
intersections), refer to the regular matrix of data directly employed by
SUTRA-PLOT and passed to the DISSPLA contouring subroutines. ‘Mesh’ and
‘node’ will always refer to the original finite-element mesh used in the
SUTRA simulation. Gridding, as used in SUTRA-PLOT, is the estimation or
exact calculation of values at a regular array of grid points from regularly
or irregularly spaced node values obtained from a SUTRA simulation. The

three options for gridding provided by SUTRA-PLOT are discussed below.

DISSPLA gridding option.--There are many techniques for gridding data,

and most are interpolations in the form of averages, weighted averages,
trend-surface analysis, or kriging. DISSPLA uses an inverse-distance
weighted averaging technique. This technique searches a specified area
around a grid point, and averages only node values found within this area.
DISSPLA gridding is relatively fast and works well with randomly spaced data.
A problem arises when a finely spaced grid is used with a finite-element mesh
having both finely spaced and widely spaced nodal data (see Thermal transport
example, section 5.2). In areas of the mesh where the nodes are much farther
apart than the grid points, the DISSPLA interpolation routine will not locate
any data points. The grid point, in this case, is assigned a value of zero

and unexpected contours will be drawn. The problem can be fixed by using a

12



very coarse grid; however, there is a trade-off and detail will then be lost

in the fine part of the mesh.

Finite-element gridding option.--An alternative gridding routine is

provided, which calculates exact values at grid points regardless of the
finite-element mesh spacing. This routine is referred to as the 'Finite-
element grid program’ in SUTRA-PLOT, and is implemented in subroutine GRIDR.
GRIDR is an interpolation routine which uses basis functions equivalent to
those employed in SUTRA finite-element methodology. In SUTRA's finite-
element simulations, a surface is used to represent the spatial distribution
of parameters rather than only single parameter values at nodes (see fig.
6.1). The interpolation routine in GRIDR calculates exact values on this
surface defined by the set of nodal parameters.

Because the interpolated surface calculated in GRIDR is exact, there is
no restriction to the size of grid that can be used, large or small. Fine
grids will produce smoother contour lines and give the best representation of
values between nodes. Plotting with very fine grids, however, may be slow
because of the large computational effort required to create the grid.

Details of the numerical algorithm for the interpolation routine used in
SUTRA-PLOT can be found in the description of subroutine GRIDR (section 6).
For a more complete description of the numerical methods, refer to the SUTRA
documentation (Voss, 1984; sections 3.2, 'Nodewise discretization', and 4.1,

'Basis and Weighting Functions').

No gridding option.-- A finite-element mesh which is regular and

rectangular, and numbered consecutively along rows or columns, meets the
DISSPLA data requirements for a grid and may be directly contoured. For
regular finite-element meshes, this method is recommended as it is fast, and
produces an excellent contour plot, particularly if the mesh is finely
spaced. If a regular mesh is coarse, gridding with fine spacing can be used
to get smoother contour lines between nodes.

However, many meshes take advantage of the flexible geometry of finite-
elements, and have irregularly spaced nodes. The output data from such
meshes must be gridded with one of the two methods for gridding available in

SUTRA-PLOT before contouring.
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4.3 Contouring Options

If a contour plot is selected from the set-up menu, the type of contour

plot must first be selected.

Select type of contour plot:
1) Concentration
2) Temperature
3) Pressure
4) Saturation

Enter 1,2,3, or 4

Select the appropriate type of plot for the ttpe of simulation. SUTRA- PLOT
assumes the output file contains the correct type of data for the plot. If
the set-up file contour plot type and output do not match, an 'END OF FILE’
error will result. For all contour plots, a gridding method must be

selected.

Select method for gridding data:
1) DISSPLA grid routine
2) Finite-element grid program
3) No gridding - (regular, rectangular
finite-element meshes only)

Enter 1,2, or 3

See explanation for gridding in section 4.2. For regular finite-element
meshes, the 'no gridding’ option will produce the fastest plot. If the mesh
is irregular or more detail is required in the contour lines, the finite-
element gridding is recommended. A significant amount of computational
effort is required to create the finite-element grid and contours generated
with a fine grid may take several minutes to draw. However, part of the
gridding is saved in the set-up file and subsequent plotting time is reduced
by about one-fourth. 1If option 1 or 2 is selected, the grid matrix must be

specified.

14



Enter dimensions of gridding matrix (X,Y)

(x=number of columns; y=number of rows)

Free format. The number of grid points in the X-direction determines the

number of columns, and the number of grid points in the Y-direction

determines of the number of rows in the gridding matrix. If the

'No

gridding' option (3) is selected, a sub-menu and warning will be displayed.

Akttt CAUTTION  doobsbstobobsbsbsbobobseskob ol sbestesb oot

<<NO GRIDDING>> OPTION SELECTED

AR AR e e A AR A R b A A A A A A A A A b A A b A A b e st sk b b b sk e sk b s ek

Data may be contoured without gridding ONLY if
the finite-element mesh is RECTANGULAR and REGULAR
The number of rows and columns for the grid must
be set equal to the number of rows and columns
in the finite-element mesh

*% Mesh numbering flag MUST be set *%

See explanation

(IYDIM) and the

to the number of rows and columns in the original finite-element mesh.

Select one:
Change:
1) X-grid-dimension (columns): IXDIM= xx
2) Y-grid-dimension (rows): IYDIM= xx
3) Mesh numbering flag: NUMDIR= 0
O=mesh numbered along rows (X-direction)
l=mesh numbered along columns (Y-direction)
4)Use <<No gridding>> option
5)ABORT <<No gridding>> option

for gridding in section 4.2. Check that the number of rows

number of columns (IXDIM) in the grid are set exactly equal

Check

the direction that the original finite-element mesh is numbered and set the

numbering flag

(NUMDIR). Then finally select (4) to invoke the 'No gridding’

option. The mesh dimensions and numbering should be checked and noted prior

to running SUTRA-PLOT.

15



Do you want to re-scale the data prior to contouring?

(Y/N?)

The simulation data may be re-scaled to adjust the range of very large or
very small numbers. When plotting the results of a new simulation for the
first time, the safest option is use the raw simulation data (not re-scaled)
and let DISSPLA select the contour interval. Once the range and magnitude of
the data are established, the data can be re-scaled with the edit routine.
Enter 'Y’ if you want to re-scale the simulation data. If re-scaling is

selected, two scaling factors must be specified.

Enter scaling factors (UBASE,UMULT)
[Plotted data = (true data/UBASr)* UMULT]

Free format. The scaling factors change the daka as shown above. For
example, in the Rocky Mountain Arsenal sample blot (section 5.1), very small
concentration values (on the order 5 X 107%) w%re multiplied by 10%® so that
plotted values (fig. 5.3) would fall between Ozand 1000. 1In this case,
UBASE = 1.0, and UMULT = 10°.

Do you want DISSPLA to select contour intervals (Y/N?)

When plotting the results of a new simulation for the first time, the safest
option is to let DISSPLA select the contour interval. Once the range and
magnitude of the data are established, the interval can be changed with the

edit routine. To select a specific contour interval, enter ’'N’.

Enter a value for contour interval

If UBASE and UMULT are used to re-scale the range and magnitude of the
contour interval, the contour interval entered here must be compatible with
the re-scaled units. See Rocky Mountain Arsenal plotting example (section
5.1). All of the contour lines are drawn with the same type of line. The

default line characteristics may be changed as described below.
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Default line characteristics are:
- solid lines
- labels
- thickness 0.01 inch

Change defaults (Y/N?)

If 'Y' is selected, the following options are displayed.

Line types:
1) Dot
2) Dash
3) Chain dotted
4) Chain dashed
5) Solid

Enter 1,2,3,4, or 5

Contour line types are self-explanatory.

Labeling options:
1) Label the lines
2) No labels

Enter 1 or 2

The 'No labels’ option is useful if the contour are to be re-labeled for

publication.

Enter line thickness in INTEGER multiples
of 0.01 inch ( e.g., 5 = 0.05 inch)

The number entered actually determines the number of times each line is
drawn. On pen plotters, the line thickness drawn will depend on the size of
the pen tip. DISSPLA will draw each line once for each 0.01 inch of
‘thickness’, offset by 0.01 inch.
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4.4 Velocity Vector Options

If a velocity vector plot is selected from the set-up menu, the

following options are displayed:

Enter plotted length for the largest vector in inches
All vectors are scaled as a fraction of

the plotted length of the largest vector

The maximum vector magnitude is calculated from the SUTRA output data. All
other vectors are plotted as a fraction of the maximum. On pen plotters,
vectors will always be drawn in inches. 1If large page dimensions have been
specified, DISSPLA may reduce the plot to fit a CRT screen, and the plotted
vector length may be smaller than specified. frrowhead sizes, selected below
are not affected by LENGTH. Two types of scaling are available, described

below.

Select type of vector length scaling:

1) Linear fraction of largest vector

2) Logarithmic fraction of largest vector
Linear scaling will plot vector lengths as a ILnear fraction of the largest
vector. The length of the largest vector is sgt by the LENGTH setting above.
Logarithmic scaling will plot vector lengths as a fraction of the largest
vector using a logarithmic function, such that for each reduction in magni-
tude by 1/10", the plotted length is reduced by 1/(n+l). This logarithmic
relationship is shown graphically in figure 6.3. For details of the

logarithmic scaling refer to the description of subroutine VECPLT.

Re-scale vector DIRECTION to conform to a
distorted plot page? (e.g., a cross-section
with vertical exaggeration)

(Y/N?)

The angles of the vectors can be transformed to indicate true direction on

distorted page when the x- and y-axis scales are not equal. Angle re-scaling
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is highly desirable for cross-sections with very large vertical exaggeration
(see fig. 6.4). For more explanation of this type of angle scaling, refer to

the description of subroutine VECPLT.

Default vector type is:
-Stick arrowhead, ->
-Plotted arrowhead size = 0.15 inch

Change defaults? (Y/N?)

The default vector arrow characteristics may be changed as described below.

If 'Y’ is selected, the two following options are displayed:

Arrowhead types:
1) Solid
2) Empty
3) Stick
Select 1,2, or 3

Solid is a filled-in triangle (slowest plotting). Empty is an open triangle.

Stick is a simple 'V’ (fastest plotting).

Arrowhead size (inches):

1) 0.075
2) 0.15
3) 0.225
4) 0.3
5) 0.375
6) 0.45

Select one

On pen plotters, this option always determines the actual plotted length of
the arrowhead. The size of the arrowhead when plotted is independent of the
vector length. If large page dimensions have been specified, DISSPLA may
reduce the plot to fit a CRT screen, and the plotted arrowhead size may be

smaller than specified.
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Vector thinning options:
1) No thinning-plot all vectors
2) Plot every Nth vector
3) Skip small vectors

Select 1,2, or 3

!

|
When plotting vectors in very dense meshes, particularly on a CRT, it is
useful to eliminate some of the vectors for clarity. The two thinning

options available are described below.
For option 2:

Enter skip interval for vector thinning:

(e.g., 3= plot every third vector)
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