




ABSTRACT

A detailed user's manual for "CAFE-2", a two dimensional, two-layer
finite element circulation model, is presented. A description of all in-
put data requirements is given, as well as an explanation of printed,
punched and file written output information. An example problem is
given where "CAFE-2" is used to calculate the solution of tide and wind
induced flow in a rectangular estuary with a thermocline. A flow chart
is presented defining the basic solution procedure of the model, as well
as a listing of the program itself. Additionally included are descrip-
tions of three accessory programs which utilize velocity output from "CAFE-
2". The first is a two-layer drogue path program, and the second and
third plot drogue paths and velocity vectors respectively. This user's
manual should be used in conjunction with the references listed in the
bibliography on page 81 , which describe important aspects of model
application such as parameter estimation, grid set-up and numerical
stability.
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User's Manual for CAFE-2

1.0 Introduction

The following describes the requirements of the two-layer circulation
model, CAFE-2. This model predicts current magnitudes and directions,
and surface and interfacial tidal rise at the nodal points of a two-dimen-
sional finite element grid representing the solution field. given the
following information.

i! the geometry of the solution field in the form of a triangular
finite element grid, including the mean-low-water depth of
each node.

ii! bottom friction, interfacial friction and eddy viscosity
coefficients, average latitude, tidal period, water densities
and coriolis component.

iii! prescribed tidal amplitudes and phase lag information along
the ocean boundary of the grid, as well as prescribed move-
ment of the interface with time.

iv! location and magnitude of prescqibed water heights and flows.

v! magnitude and direction of 10-meter wind force over time.

vi! initial water heights and fluxes at each node and initial
interfacial depth  initial conditions!.

The user is constrained to metric units in this version of CAFE-2 ~
Units of length  meters! and time  seconds! are indicated in the input
description.

2.0 Zn ut Data Re uirements

,The following describes the specific input data requirements.

Dimension S ecifications:

The following cards in the main routine of the program must be
adapted for sizes of the dimensioned variables used in the program.



Where the size parameters, MAXEL, MAXNOD, etc., are define/ below and
must be included in the main routine as indicated in the coding>

number of elements + 1

number of nodes + 1

the bandwidth of the grid, NBANDH, which is defined ~der card
group 3i
2 x MAXNOD

2 x MAXBWH

total number of nodes on all ocean boundaries  MAXHBN > 1!
2 x MAXHBN

total number of nodes on all land boundaries  MAXQBN ? 1!
2 x MAKQBN
number of land boundaries  MAXSGM > 1!
number of nodes on the largest land boundary, includihg first and
last  MAXL > 1!
number of ocean boundaries  MAXOSM > 1!
number of nodes on the largest ocean boundary, includILng first
and last  HAXO > 1!
number of locations  other than nodes! for interpolating Ul,U2,
Vl,V2,H1,HZ,ETA1 and ETA2. {MAXPT > 1!
number of wind data intervalsif IWIND = 1, = TRUNCATE l ENDTIM-
STRTIM!/WFREQ! + 3, if IWIND 9 1, MAXWI ~ l.

MAXEL

MAXNOD

MAXBWH

MAXMQ
MAXBWQ
MAXHBN

MAXHBM

MAXQBN
MAXQBM
MAXSGM

MAXL

MAXOSM

MAXO

MAXPT

D~iS ION TITLE �0! ~ TEXT 1   3 ~ 2! > TKXT2 � i 2! i TEXT3 � ~ 2!
1 ICON MAXEL, 3!, A{MAXEL, 3!, B  MAXEL, 3!, AREA MAXEL, 3!
2 NE XT  MAXNOD!, N INT  MAXNOD! ~ XORD  MAXNOD !, YORD  MAXNOD!, DEP TH  MAXSOD !, NBC  MAXNOD!,
3 SYSMH {MAXNOD, HAXBWH!, SYSMO  MAXMO, MAMWQ!,
4 Hl  ~fAXNOD!, H2  MAXVOD! Ql  i~iA32iQ!, Q 2  MAXMQ !, H1P REV  MAXNOD!, H2PREV MAMOD!,

Q1PREV {HAXMQ!, QZPREV  KQMQ!, SYS FH  YAXNOD!, SYSFQ {HAXMQ!, SYSFHB  MAXED�!,
6 SYS FQB  MAXMQ!, SYS PJK  MA'KBM, MAXBWH!, SYSBMQ  MAXQBM, MAXB4'Q!, NHN  MA'KBN!, NQN  MA! QB."!,
7 ViiN  MAXQBN!, HB 1  MAXHBN!, HB2  MAXHBN!, ALAG1  HAXEiBN!, ALAG2 {MA.KBtIt!, OB1  MAXQBiN !,

Q B2  MAXQBN!,
8 QBAVG  MAXQBN!, SgX  >iAXNOD!, S A {MAXNOD!, P SPLUS  MAXNOD!, CORX {NAXXOD!, GORY  MAXNOD!,
9 CFg{KMXEL!, CFl HAXEL!, EDXX HAXEL!, EDYY {MAXEL!, EDXY MAXEL!

DIMENSION Ul  iifAXNOD!, Vl  MAXVOD!, U2  MAXNOD!, V2  MAXNOD!, S1X  MAXNOD!, S IY  MAXNOD!
1 NMLBN  MAXSGM!, I CONL  MAXS GM, MAXL!, NMOBN  MAXOSM!, I CONO  MAXOSM, KkXO!, CX  MAXNOD!,

CY  MAXNOD! ~
2 CXY  MAXiVOD! ~ ETA1  MAXNOD! ~ ETA2  MAXNOD! i TAU2X MAXNOD! i TAU2Y MAXlgOD!

DIMENSION NFLUX l!, FLUX �!, XM HAXPT!, YM MAXPT!,DIRW MAXWI! ~ GMCP  MAXWI!,
1 XW MAXWI!, YW MAXI@!, TT ~!



Generalized In ut Data Descri tion:

Card group 1: Parameters and Options. One card �1I5!
1 Lake problem - no prescribed height boundaries
2 Coastal problem - prescribed height on ocean

boundaries

number of elements
number of nodes

IVERSN

1, Variable bottom friction coefficient, values
to be read for each element, see card group 4
2, constant botto~ friction coefficient, value
of first element used, see card group 4

IFRICg

~l, variable interfacial friction coefficient,
values to be read for each element, see card group 4.
2, constant interfacial friction coefficient, value
of first element used, see card group 4

IFRICl

1, variable depth, values to be read for each node,
see card group 3
2, constant depth, value of first node used,
see card group 3

1, variable viscosity coefficient value as for IFRIC
2, constant viscosity coefficientE �~1, variable wind stress in time
2, constant wind stress in time

=0, wind stress is ignored

1, convective terms ignored
2, convective terms included

1, ETA set to zero
2, KTA to be read in

-1, Q set to zero
~2, Q to be read in

IDEPTH

IEDVIS

ICNVEC

Card group 2: Title. One Card �0A4!

:ard group 3: Nodal Information. WNP Cards �15, 3F10.0, 8F5.0!
I=1, NHNP, 1
NEXT I! external node number. NEXT I! should be input so that

NBANDH, the band width is
minimized

NBANDH=maximum over all elements  I 1,NHKL! of 1 plus
maximum internal node number of element I minus
the minimum infernal node number of element I,
where the internal node number, NINT I!, is
determined by the ordering during read in:
NINT NEXT I!! = I, I = 1, NMNP.



NBC  I! node
a 0

~ 1

2

3
= 4

m 5

6

code

internal node

pre'scribed normal flow
prescribed height
prescribed height and normal flow
prescribed normal and tangential flow  =- 0!
prescribed height and both flows
source/sink node

x-coordinate in meters

y-coordinate in meters
bottom depth in meters referred to datum  usually
MLW!. Positive if bottom is below datum, negative
if above.

dummy variables used to input prescribed vaLues according
to NBC as described below:

0 not used  internal node!
1 DUML QB1, DUN2 ~ QB2, DUM3 = QBANG
2 DUMl = HBl, DUM2 ~ ALAGl, DUM3 = HB2! DUM4 = ALAG2
3 DUML HBl, DUM2 ~ ALAG1, DUM3 = HB2q DUM4 = ALAG2

DUM5 QB1, DUM6 QB2, DUM7 QBANG',
4 DUMl QB1, DUM2 ~ QB2, DUM3 QBANG
5 and 6 Not in Use

QBl, QB2 are local x flows in layer 1 agd 2 respec-
tively. QBANG is the angle from the x axis to outward
normal at node. The direction of the normal  as in
the one-layer case! is determined by re$uiring net
flow across adjoining segments to vanish.  See
Appendix A!. HB1, HB2 are tidal amplitydes in
layers 1 and 2 respectively. ALAGl, ALA42 are time
lags in layers 1 and 2.

XORD I!
YORD I!
DEPTH I!

DUM1 to

DUMS

NBC ~

where:

Card group 4: Element Data. NMEL Cards, �I10, F10.0, F6.0, 3F8,0!
I L! NMEL! 1
N I! element number
ICON  N,l!
ICON  N,2!
ICON  N,3!
CFH�!
CF1 I!
EDXX I!
EDYY I! eddy viscosities in meters /sec
EDXY I!

external nade numberS el, e2, e3 in Senae frOm X
toward y.
bottom friction coefficient

interfacial friction coefficient



Properties. One Card  F10.0, E10.3, 4F10.0!
latitude north  degrees N!
phase velocity of earth' ~ rotation .1�22 x 10  sec !
gravitational acceleration 9.81 m/sec !
period of tide  seconds!
density of layer 1  bottom!  kg/m !
density of layer 2  top!  kg/m~!

Card group 5: System
ALATT

OMEGA

GRAVT

PERIOD

DENST1

DENST2

Card group 6:

Card group 7: Interpolation Option

~Onl if ITERPO 1:

Card group 7A: Interpolation Data. One Card �I10!

number of locations for interpolating velocity
components, depths and elevation  both layers!
specified timestep for starting interpolation
interval of timesteps at which interpolation is
repeated until the end of' exercise

ITIMT

ISTP3

Card group 73: Coordinates of Interpolation locations. NPOINT Cards �F10. 0!
I ~ 1, NPOINT
XM I! x-coordinate in meters
YM I! y-coordinate in meters

~Onl if IVELP 1: Punching Option for Plotting Velocities

""«d group 8: Punch Data. One Card �I10!
ITIMP specified timestep for starting punching
ISTP1 interval of timesteps at which punching is repeated

until the end of exercise

Integration Parameters. One Card �F10.0, I10.0, F10.0, 6>~!
STRTIM start time of integration  seconds!
ENDTIM end time of integration  seconds!
TING time increment  seconds!

external node number for whi h stability is checked
� zero!

BOUND bound on height variation at node N5
IDT parameter to be used for variable time stepping, use

2 since this has not yet been implemented
NOUT hard copy output for every NOUT time steps
ITIMC time step at which fluxes and surface elevations are

punched out for hot starting purposes. Usually at
end of run. If not wanted, use a large number
 ITIMC > ENDTIM/TINC!

IVELW l, if writing velocities and depths on direct access
file is desired

0, if writing on file is not desired
IVELP ~1, if punching velocities for plotting purposes

is desired
0, if punching velocities is not desired

ITERPO f ~1, interpolation option in card group 7 is used
0, interpolation option is ignored



Univ if IVELW I: Writing on Direct Access File

Card group 9: Data for writing velocities and depths on a direct access
file for use with "DISPER-2". One card �I10!

specified timestep for starting the writhe sequence
interval of timesteps at which file writing is
repeated until ITIMWE  effectively this number
 ISTP2*TINC! represents the timestep to be used
in "DISPER-2" so one must plan accordingly!!
specified timestep at which file writing ends

ITIMW

ISTP2

Important! If IVELW 1, then the DEFINE FILE statement in MAIN must be
properly introduced as follows:

Card group 10: Land Boundary Information

Card group 10A: Land Boundary Data. One Card  8I10!
NMLB number of land boundaries

 NMLBN I!, I ~ 1, NMLB! number of nodes on each land boundary,
including first and last

Segment Connectivity. NNLBN I!/20 Cards per Bolundary �0I4!
I ~ 1, NMLB

 ICONL I,J!, J = 1, NMLBN I!! external node numbers on
boundary in sequential order such that flow domjain is to
left of direction of advance

Card group 10B:

Card group ll:

~Onl if IVERSN = 1: Ocean Boundary Information

Ocean Boundary Data. One Card  8I10!
NMOSGM number of ocean boundaries

 NMOBN I!, I = 1, NMOSGM! number of height nodes on ocean
boundary, including first and last

Card group llA:

Card group 11B: Segment Connectivity. NMOBN I!/20 Cards per Boundary �0I4!
I ~ 1, NMOSGM

 ICONB I,J!,J 1, NMOBN I!! external node numbers on ocean
boundary in sequential order such that flow domSin is to
left of direction of advance

C..rd group 12: Initial depth of layer 2. One card  F10.0!.
HINIT initial depth of top layer, assumed constant spatially
 in meters! if INPUTH = l. If INPUTH 2, HINI determines depth
of the top layer initially at the ocean boundary only.

-10-

DEFINE FILE A B,C,U,IPOINT! . . . . ~ . . . . . . MAIN0312 '
where A is normally a two digit integer used for JCL purposes,

B is an integer, and is the total number of storage points created
on the file, and is equal to TRUNCATE   ITIVE-ITIMW!/IJTP2!*2 +2

and C is an integer, and is equal to 3*NMNP



~Onl if INPUTQ = 2 include data for initial values of fluxes for both layers

Card group 13:

~Oui if INPUTH 2 include data for initial val.ues of depth of both layers.

Card group 14:   NMNP-1!/8+1! cards  8F10.0! for each layer.  HOTSTART!
 Hl I!, I ~ 1, NMNP! Nodal depths of layer 1  bottom!
 H2 I!, I 1, NMNP! Nodal depths of layer 2  top!

Card group 15: Wind data

~Onl if IWIND = 1: Variable Wind Magnitude and Direction in Time

Variable Wind Data Parameters. One Card  F10.0, I10, F10.0!
WSTIM equal to STRTIM in seconds.
LW the number of wind data intervals and is equal to

TRUNCATE   ENDTIM-STRTIM!/WFREQ! + 2
WFREQ time interval in seconds between each set of

wind data

Card group 15A:

Card group 15B: Variable Wind Data. LW2/8 Cards  8F10.2!
I=1,LW
DIRW I! direction- degrees from North! from which wind

is blowing
GAMW I! wind speed in knots

~Onl if IWIND ~ 2: Constant Wind Stress in Time

group 15C: Constant Wind Data Parameters. One Card �F10.0!
WTIME time in seconds to which the wind field is

specified. Must be equal to or larger than ENDTIM
WMAG wind speed in knots
WDIR direction from which wind is blowing, in degrees

from North.

Card

group 16: Termination card. One card �6I5!
IVERSN = 0
Instead of termination card, which will stop execution, input
for a new problem may be inserted
 repeat card groups 1 through 16!

Card

Note: In this version of the program it is assumed that the tides in both
layers are simple sinusoidal functions in time. If different inputs
are desired, the corresponding subroutines STHB1 and STHB2 should be
appropriately modified,

 �*NMNP-1!/8+1! cards
 Ql I!, I = 1, 2*NMNP!
components in layer l.
 Q2 I!, I ~ 1, 2*NKV!
components in layer 2.

 8F10.0! for each layer.  HOTSTART!
initial flows in pairs of x- and y-
Internal node ordering
initial flows in pairs of x- and y-
Internal node ordering.



3.0 Out ut Descri tion

Title

I = 1., NMNP
NEXT I} external node number
XORD I! x-coordinate at external node NEXT I!  meters!
YORD I! y-coordinate at external node NEXT I!  meters!
DEPTH I! initial mean low water depth at external node NEXT I!
NBC I! node code

QB1 I!,QB2 I},QBANG X!
HB1 I!,ALAG1 I!,HB2 X!,ALAG2 I!
HB1 I!,ALAG1 I!,HB2 I!,ALAG2 I!',QB1 I!
QB2 I!,QBANG I!

if NBC I! ~ 4 QB1 I!,QB2 I!,QBANG I}
if NBC I! 5,6 not in use

if NBC  I! = 1
if NBC I! ~ 2
if NBC I! ~ 3see card group 3

under Section 2.0

4: Prescribed Boundary and Internal Flux Nodes
NMHBN number of nodes with prescribed heights
NMQBN number of nodes with prescribed local x flux
NMVBN number of nodes with prescribed x and y flux
IFLUX number of internal flux nodes

Element Data

I ~ l,NMEL
I element number

ICON X,1!
XCON I,2! external node numbers of the element
ICON�,3!
CFH I! bottom friction coefficient of the element
C71 I} interfacial friction coefficient of the el!ment
EDXX I!
EDYY I! eddy viscosities of the element
EDXY  I!

If the x and y coordinates of one or more nodes age in
error, the message NEGATIVE AREA IN ELEMENT: I ig printed
and the program is stopped.

6:

NMKL number of elements
NMNP number of nodes

IVERSN ~odel version = 1 or 2
whether bottom friction, interfacial frictlion, mean low water

depth and eddy vis-osity are spatially constant or varying
whether wind stress is constant or varying~ in time, or

ignored
whether initial fluxes and depths are set 'to zero or are

"hot" started

whether convective accelerations are inclulded or ignored



7 Geometrical Relations
I element number  I
Al I! ~ XORD ICON I,3!!
Bl I! ~ YORD ICON I,2!!
A2 I! = XORD ICON I,l!!
B2 I! ~ YORD ICON I,3!!
A3 I! ~ XORD ICON I,2!!
B3 I! = YORD ICON I,l!!

1, NMEL!
� XORD ICON I, 2!!
� YORD ICON I,3!!
� XORD ICON I,3!!
- YORD ICON�,1!!
� XORD ICON I,1!!
� YORD ICON I,2!!

8 NBANDH band width of the grid

9a

SYSTEM PROPERTIES
ALATT average latitude  degrees N!
CORIO coriolis parameter
GRAVT gravitational acceleration
OMEGA angular velocity of earth rotation
PERIOD period of harmonic tidal excitation
DKNST1 density of layer 1  bottom!
DENST2 density of layer 2  top!

~Onl if ITKRPO = 1
The heading INTERPOLATION OPTION � -SELECTED LOCATIONS
FOR FIELD DATA COMPARISONS OF CURRZÃZS AND TIDES is
pr in ted.
NPOINT number of points for interpolation af layer

velocities, depths and elevations
ITIMT timestep at which interpolation starts
ISTP3 interval of timesteps at which interpolations are

repeated
The heading INTERPOLATION POINT NO.,X-COORDINATE,
Y-COORDINATE is printed.
I = 1, NPOINT
I interpolation point number
XM I! x-coordinate of point I
YM I! y-coordinate of point I

12: Only if IVKLP ~ 1
ITIMP timestep at which punching of nodal velocities

for plotting purposes begins
ISTP1 interval of timesteps at which punching is

repeated

-13-

If NBANDH is greater than MAXBWH the message 'BANDWIDTH IS
TOO LARGE, NBANDH - ' is printed and the program is stopped.



13:

ITIMWE

IPTS

18 ~On3. if INPUT Q
Ql I!,1=1,NtP
Q2 I!,1=1,NMNP!

19: ~Onl if INPUT H
Hl I!,l=l,Ns rP!
H2 I!,I=1,NMNP!

3.6:

17

~Onl if IVKLW ~ 1
ITIMW timestep at which writing of nodal velocities

and depths on direct access file begins
ISTP2 interval of timesteps at which file writing

is repeated
timestep at which file writing ends
total number- of storage points created on the
file

NMNP3 each storage point has one set of nodal
velocities and depths which total. to NMNP3
values per point

INTEGRATION PARAMETERS
STRTIM start time of integration
ENDTIM end time of integration
TINC constant time increment
Ng external node at which variation is bounded by

BOUND

BOUND crude stability control
whether the time increment is constant or varying
NOUT interval of timesteps at which output is printed

I = 1, NMLB
LAND SEGMENT  I! NODES, NMLBN ~  NaaLBN I!!
EXTERNAL NODE NUMBERS � NEXT ICONL J,I!,J = 1, NMLSN I!!
INTERNAL NODE NUMBERS � NINT ICONL J,I!,J ~ 1, NMLHN I!!

~Onl if IVERSN ~ 2
The heading MODEL VERSION 2 CHOSEN. THE ADDITIONAL
BOUNDARY SEGMENTS, NMOSGM - , is printed
I ~ 1, NiifOSGM
SEGMENT I! NUMBER OF NODES, NMOBN =  NMOBN I! !
EXTERNAL NODE NUMBERS -NEXT ICONB J,I!, J = 1, NMOSN I!!
INTERNAL NODE NUMBERS -NINT ICONB J,I!, J ~ 1, NMOSN I!!
~Onl if INPUTH = 1
HINIT initial depth of layer 2  meters!

2
initial values of layer fluxes for layers 1 and
2, respectively. internal order Os terai/sec!

2
initial values of layer depths for layers 1
and 2, respectively, internal order  meters!



20! ~Onl if IWIND ~ 2
WTIYE time to which constant wind field is specified

 always greater than ENDTIM!
constant wind magnitude in knots
constant wind direction from true north
x-component of constant wind shear stress
y-component of constant wind shear stress

WMAG

WD! R

TAUX

TAUY

2l: ~Onl if IWIND 1  at intervals of WFREQ seconds!
GAMW variable wind magnitude in knots at given time
DIRW variable wind direction from true north at given time
TIME time at which wind data is updated
TAUX x-component of wind shear stress
TAUY y-component of wind shear stress

22: TIME time at which output is being printed
TINC time increment

ITIME time step at which output is being printed
VOLl net excess volume for layer 1  meters!
VOL2 net volume above initial MLW  meters�
IPOINT the latest storage location filled on direct

access file at the time output is printed. If
velocities and depths are not being stored on file,
IPOINT ~ -l.

23 ~

{meters/sec!
 meters/sec!

24: If solution becomes numerically unstable, the message
STABILITY CHECK: BOUND EXCEEDED AT NODE N5 is printed
H NH! total depth at stability check node N5
DEPTH N!MLW datum depth at stability check node N5

 see card group 6 in section 2.0!
specified limit on surface rise at node N4

-15-

I internal node

NEXT I!
Hl I!
Ql�+1-1!
Ql{2*I!
ETAl I!
Ul  I!
Vl  I!
H2 I!
q2�"I-l!
Q2�~1!
ETA2 I!
U2{I!
V2 I!

number  I ~ 1,NMNP!
external node number

depth of layer 1 {meters!
x-component of flux in layer 1  meters !sec!
y-component of flux in layer 1  meters /sec!2

interfacial elevation rise  meters!
x-component of velocity in layer 1  meters/sec!
y-component of velocity in layer 1  meters/sec!
depth of layer 2 {meters!
x-component of flux in layer 2  meters /sec!

2
y-component of flux in layer 2  meters /sec!
surface elevation rise {meters!
x-component of velocity in layer 2
y-component of velocity in layer 2



25' ~On 1 i f IVELW 1:
velocities and depths  U2 I!, V2 I!, H2 I!, Ul I!, Vl I!, Hl I!,
I 1, NMNP! are written on a direct access file in internal
order starting at timestep ITIMM and from then on at
intervals of ISTP2 timesteps until ITIMWE.

26

27:

~Onl if ITIMC is less than or equal to ENDTIM
Fluxes and elevations  Ql�*I-1!, Ql�*I!, Q2�*I-1!�
Q2�+I!, ETA1 I!, FTAZ I!, I=1,NMNP! are punched on
cards in internal order for hot-starting at timestep ITIMC.

28:

Steps 21-28 are repeated as necessary throughout the exercise.
In particular steps 22 and 23 are printed every NOUT timesteps.

-16-

~On1 if IVELP = 1:
velocities  U2 I!, V2 I!, Ul I!, Vl I!, I = 1, NMNP!are punched on
cards in internal order starting at timestep ITIMP
and from then on at intervals of ISTP1 timesteps until
the end. Preceding each set of velocities is a card with
the timestep at which punching occurred.

~Onl if ITERPO = 1: Interpolation Data
TINE time at which interpolation is executed
ITIME timestep at which interpolation is executed
I = 1, NPOINT
I interpolation point number
DEPTH-1 depth of layer 1  meters!
ZLEV-1 interfacial elevation rise  meters!
XVEL-1 x-component of velocity in layer 1  meters/sgc!
~EL-1 y-component of velocity in layer 1  meters/sec!
DEPTH-2 depth of layer 2  meters!
ELEV-2 surface elevation rise  meters!
XVEL-2 x-component of velocity in layer 2  meters/sec!
YVZL-2 y-component of velocity in layer 2  meters/sec!



Example No. I: Coastal Estuary With Thermocline Conditions

The finite element grid used is shown in Figure l. There are 80
,.ants and 63 nodes. The three nodes on the left end of the grid are
,. "ccean" boundary nodes, and the remaining three sides constitute a
--'e no-flux or "land" boundary. The initial depth of each node is
-i:ied as a constant 50 meters, with a density interfacial depth of

-;;ters from the bottom. A periodic tide is forced at the ocean boundary
.s I, 2 and 3 with a surface amplitude of 1 meter and an interfacial

-.!itude of 0.5 meters. There is no phase lag across the boundary and
, tidal period is set equal to 45,000 seconds. Since there is an open

-;an boundary in this example, IVERSN = 2 is chosen as defined in section
;.0.

Unlike the generalized version of CAFE-1, the present version of
i<E-2 does not have the provision for varying  temporally! the tidal

,-.-1itude and MLW datum at the ocean boundary. If such capabilities are
.,-ired, the subroutines STHBl and STHB2 should be appropriately modified.
';;atially, however, the tidal amplitude and K.W datum may be chosen as
.i-.; variation across the ocean boundary.

The computation is run from 0.0 seconds to 20,000 seconds with a time
;-.,crement of 50 seconds' The crude stability control, BOUND, equals
', meters at node 40. Output is printed every 25 timesteps. Two locations
ther than nodes are chosen to interpolate velocity, depth and surface

..Ise information starting at 500 seconds and from then on at intervals
:f 500 seconds or 10 timesteps. Convective terms are included.

The eddy viscosity coefficients are held spatially constant with
= E ~ E = 50 meters2/second. The bottom friction and interfacial

'"'ctioPcoefAcients are beld spatially constant with values of 0.01 and
'.301, respectively. Surface rise and flux are initially set to zero,
-" the problem begins as an approximation af low slack water. Nodal
velocities are punched out for plotting purposes starting at 2500 seconds
~ad from then on at intervals of 5000 seconds or 100 timesteps. Punching
' >r hot starting purposes is desired at the last timestep �00!. The
:ption for wind force to vary temporally is chosen. The wind data interval
-'~ chosen as 5000 seconds which requires 6 sets of wind magnitude and

:rection data.
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The in ut is as follows:

Dimension S ecifications in MAIN:

DIMENSION TITLE�0!,TEXT1�,2!,TEXT2�,2!,TEXT3�,2!,
1 ICON 81, 3!,A 81, 3!,B 81, 3!,AREA 81, 3!,
2 NEXT�4!,NINT�4!,YORD�4!,XORD�4!,DEPTH�4!,NBC�4!,
3 SYSMH�4,5!,SYSMQ�28,10!,
4 Hl�4!,H2�4!,Q1�28!,Q2�28!,H1PREV�4!,H2P1KV�4!,
5 QlPREV�28!,Q2PREV�28!,SYSFH�4!,SYSFQ�28!,SYSFHB�4!,
6 SYSFQB�28!,SYSBMH�,5!,SYSBMQ 86,10!,NHN�!,NQN�3!,
7 NVN�3!,HBl�!,HB2�!,ALAGl�!,ALAG2�!,QBl�3!,QB2�3!,
8 QBANG�3!,SQX�4!,S/Y�4!,PSPLUS�4!,CORX�4!,GORY�4!,
9 CFg 81!,CFl 81!,EDXX 81!,EDYY 81!,EDXY 81!

DIMENSION Ul�4!,V1�4!,U2�4!,V2�4!,S1X�4!,SlY�4!,
1 NMLBN�!,ICONL�,43!,NMOBN�!,ICONO�,3!,CX�4!,CY�4!,
2 CXY�4!,ETA1�4!,ETA2�4!,TAU2X�4!,TAU2Y�4!

DIMENSION NFLUX�!,FLUX l!,XM�!,YM�!,DIRW�!,GAMW�!,
XW�!,YW�!,TT�!

Further Parameter S ecification in MAIN:

MAXKL 81
MAXNOD = 64
MAXBWH ~ 5
MAXMQ = 2*MAXNOD
MAXBWQ = 2*MAXBWH
MAXHBN ~ 3
MAXHBM 2*MAXHBN

MAXQBN = 43
MAXQBM = 2*MAXQBN
MAXSGM = 1

MAXL ~ 43
MAXOSM = 1

MAXO ~ 3.

MAXPT 2
MAXW! = 7

~ ~

1 1
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Card 1: IVKRSN

NMEL

NMNP

IFRIC5
IFRICl

IDEPTH

IEDVIS

IWIND

ICNVEC

INPUTH

INPUTQ

2

= 80

63

2

2

1

2

MAIN0028

. MAIN00 29
MAIN0030

MAIN0031

. MAINOO 32

. MAIN0033
.MAIN0034
MAIN0035

. MAINOO 36
MAIN0037

MAIN0038

. MAIN0039
.MAIN0040
.MAIN0041

.MAIN0042



j DUM5 DUM6 DUM7

0.0 0.0 0.5 0.0 1.0 0.0 ', 0.0 0.0 270.050.0

0.0 1250.0

0.0 2500.0

0.5 0.0 1.0 0.0

0.5 0 0 1.0 0.0 ' ,0.0 0.0 99.0

1250.0 0.0 0.0 0.0 270.0

1250.0 1250.0

1250.0 2500.0 0.0 0.0 90.0

0.0 0.0 270.02500.0 0.0

2500.G 1250.0

2500.0 2500.0 0.0 0.0 90.0

0.0 0.0 2/0.010 3750.0 0.0

61 30000. 0 0.0 G.G 0.0 315.0

0.0 0.0 0.0

0.0 0.0 45.0

62 30000.0 1250.0

30000.0 2500.063

etc.

Cards 66-145:

N T! ICON N I!,1!

1 3

ICON N I!,2! ICON N I!,3!

2 6

CrttI I! CF1 I! EDXX I! KDYY  I! EDXY  I!

50.0 50.00.01 0.001 50.

12

10 10

etc.
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Card 2: EXAMPLE NG. 1: COASTAL ESTUARY WITH THKRMOCLINE

Cards 3-65:

NEXT  I! NBC  I! XORD  I! YORD  I! DEPTH  I! DUMI DUM2 DUM3 DUM4



Card 146: ALATZ

OMEGA

GRAVT

PERIOD

DENSTl ~

DENST2 ~

Card 147: = 0.0

R 20,000.0
= 50.0

= 40

5.0

2
= 25

400
m 0

= 1

~ 1

Card 148: NPOINT = 2

IT9fZ ~ 10

ISTP3 ~ 10

Cards 149,150:

I ~ 1! NPOINT
XM !!
4375.0

18125.0

YN ! !
1250.0

1250.0

Card 151: ITIMP - 50

ISTPl ~ 100

Card 152: NMLB = 1

NMLBN�! 43

Cards 153-155:

ICONL I,l!,I 1, 43
1,4,7,10,13,16,19,22,25,28,31,34,37,40,43,46,49,52,55,58,
61,62,63,60,57,54,51,48,45,42,39,36,33,30,27,24,21,18,15,12,
9,6,3

Card 156: QiOSGM < 1

NMOBN l! ~ 3

ICONB I,1!,I ~ 1,3
3,2,1

Card 157:

-21-

STRTIM

ENDTIM

T INC

BOUND

!DT

NOUT

ITIMC

IVZLW

IVELF

ITERPO

40.0
72.722E-06

9.81

45000.0

1015.0

1000.0



Card 158: HZNZT = 20.0

Card 159: VSTZM = 0.0
LW =6

WFREQ = 5000.0

Cards 160-161:

DIRW I!, GAME�!,1
270.0, 10.0, 270.0, 10.0, 270.0, 10.0, 270.0,
270.0, 10.0, 270.0, 10.0

Card 162: IVERSN = 0

The output for this example is given on pages
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~fgated Output for Kxample 1.0

R LOPL ~ OC lt COS'ttii RRTDLDT VETO TORV ~ QCLTVR
~ ee ea ee ee er ee et ee tr ta rr tr tt tt ~ e rr ae a ~ er er et rr ra te te as ee ae aa ee ee ~ e e ~ I ~ ee ~

TR S PDPOLSR 453 ~ N! PDLLO ~  VQ CVSI!CTRV VT C ~ I
ROD VTV Qr RLTTCVTS, Vlfti QG
~ SRTOV $ ~ ODORS. VOVO el
TVR 40Dti IPPLI ~ 0 I 5 1175 JV 2
 T � as!RQRD rvit Rtititii . Dot a!R TREVO EQRPP  isvr is cosv51vr

 VT! ~ PVCR 5$0 COEPPLC CI 7 15 CQRV'fist
R il ic ~ virti 0EpTO iv cQ ~ 5Tivt
ice  3�coslrl 1 I 1 ' I QT
sfl . VTVR'IS ii 'ILRIIVQ � TIRE LVO � StVT i L  CQRSTDV 

ER ri ~ 5 riiQRR Qr $ I Vi RRT .s C
!Rit1!L liLQRV QP 0 iri SR'3 TQ
CCDTRCT  ~ 2 LCCECEVVT C ~ 5 LVL i ~ CI UVS 

~ tt ee ee er tr te tr tt ta ra tr rt ee te se se ~ e ~ ~ ee se ee ee ~ e ta tt ee ee ee ee se ee at tr ~ ~ et ~
ii ~ 0 1 tLO 
L!R i 5'I ~ I
ISRCI  R2/5!

~ ODD I 1 QCPTV
~ 0104 ~ coo ~ 0 ivir coQvD  ~  T ~  ItLvi

 Vi  si 1$!

7' VO
I,VQ
 VRCI

 VTPt.
~ 1PL I,
�!

Pioi I-
i VQLR PI.OS
 DRO!  Oj/0!

SODPL.
lOPL ,

I 4!
RQ OS
Cjoi

I-P LOS
Lir
 RZ/Sl

ROOD CO
P .OV
�/5!

Q. SC
7. SC
0 'I 

0 0 27D.I 00
00

1.00
0 0.0
0+
D 0 0

0. 0

0,
0.
0 4.0

O. 0
90 ~

170
a.a
4 4

0.0
0.0

90
2 10,
90.

2'70.4 0
a.a

0,0
0.0

'10.
270.

0 4
Q,O

0,0
D 0

4.0
0, l

0.0
0 0

90
2 79,

~ .0 90.
~ - 4 2 ra.
0 0 90.
0 0 210.
40 14,
D 0 17D.

0.0
0.0
a.o
0 0
0,0
0 0

o,a
0 ' 0

4 0
0 0 270.

0.0
0.0

0 4
0.4

90.
270.

4.4
0-0

0.00.'a
'So.

170
a.o
0 0

90.
2 10.

o.o
Q,O

0.0
a.o

0. ~
a.a

90
174.
~ a.

270
0 ~ 0
~ 0

0,0
0.0

Do 90
D. 0 274.

4. 0
0,0

2'10 ~D D
0 0

a.o
0.0

0 0 90.
C AD 270 '4 ' 0

0,0
0 0
a.o

90 ~
2!C.4,0

4,4
~ D.

270.
o o
0 o

~ .4
O. 0

90.
I I S.

0
$5.

0 1
4.0
0.4
0 4

0 D
0.0a.'a
0,0

~ Ss ee ee ee ~ e ~ e ~ e er ~ r re rr te er tt r

Doors ~ Iar 7 ~ cscDTDEQ PQQDD ~ vr LID ivtvlsli t'0  PGDRe
PS ~ SC l  ~ !D IITfGVTS VROPV ~
PVCSCV  ~ CD 'I'IC!L J PGOVJ Vs/0$
Prrs- ~  RCD I ivO 1 PIQV, vrfnv ~
iireV ~ LL Pi.'el ~ CQ ~ 5, IP QJ r a

e!
r

~ tr ~
~ ~ te et
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I 2 5 1
0

IQ
It
I 2
I!
'I ~
15
10
lr
I ~
19
20
11
22
23
29
25
10
27
20
29
10
31
32
13
! ~
15

�
!'9
~ D
$1
$2
s ~
~ 5
$0
~ 4
~ 9
50
'51
52
5 ~
55
50
57
50
S'5
00
~ I
52
5!

0 0 a
0. 0

11'IQ, Of
1250, Qf
1150. QQ
2 5 00
2SOO.I'a
2500. DI
3750, OG'I '1 50 0 'I
�50. Qn
5000 1 9
5000, etj
SQCO.G1
SZSR. OG
~ 150.0$
0250.$!
7'SOO.QQ
7500 0!
75CO. 00
~ 150. 010'TSD. ~ 1
9750.00

10000.0'I
100CO.QII
10000. 0'i
31250 O'I
112s0 ~ 'ID
lllfa Qt
125 D,OV
Ij'5 CO. Pe
12500.05
I 92150. 00
I�'fa,oo
I � 'to. OQ
f5000 O'I
I'5000 00
lfoco Qr
IS jio OG
1$254,OJ
'I a 2 f0
17500.00
17500 Oo
f75CO QQ
I�50 00
101'SO 09
10750, C'I
20000,01
10000 0'I
20000.00
11500.0 >
!ISOO.Pf
rlsoo 09
2!SCO.QS
2!'�0.5!
!if 00 05
25000.05
25 000. 0 t
jioos. 01
�000.05
!OOOO, »
!noca.ft

O. 0
1250,00
250C.CQ

O.C
tjfc.r 
2500.00

G,f
125C.QO
2'500.TG

0,0
tjfo GQ
250 I.OG

C,G
115Q,QO
25OC OG

C.G
115C QG
25DO.DQ

C.Q
1250 00
jsrc QQ

C,Q
125 .OQ
25OC OC

0.0
I 25 C cr
2500. Oo

O.O
'I2SC-CQ
!SOC QQ

 .0
'I 1'5 C, 0 G
25DC.OQ

0.0
12'5C.OO
25CC.CO

O
t250.00
jfOO.OC

O.C
lj'SCROD
2'SOO.OQ
I!$C,CO
!SOC,CQ

CD 0
I 150.00
25 CO. OO

O. 0
1250.0C
25 C. 00

0,0
I 15  .  G
2500.CC

0 .  '
125C.CQ
25DQ. '5

C.O
12SD.OQ
l5PO.OQ

0. C
I!SC.OQ
2'SOQ 00

'SG,QV
SO.QC
5O.D 
5 .QQ
'f Q. DQ
So.oc
50.05
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50 OC
So.oo
SO.CC
50 !JQ
'5 Q. OC
5C.C 
SO.DC
SQ.DC
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So.oo
SQ ~ CC
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So OC
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0,24291
0 jtt 144
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6 DDS�
0,41584
9,90542
O,o
Otnn'527

VTOL- 1
C 05456
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C ~ j41
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-0,0007C
0.40004
9, 'I t! 7 '3 0
cd QQcoc

-'1,99! l i
�  .0906 
0.09006
O.QQCIC

-O.QQ�0
-3.0!OQC
O.naa!J
AD!CQC

~ Q.Q9094
-0 ~ oaat 5
-4.0'Jc04
0.00004
'!.9401 '

-9 ~ 06600
-o.o!ooa
-0,0063 ~
-Q.D'�90
-O.QQCQC
-9.03601
c.coanc
C.09004
0 06034

-0 90694
c.00582

-0.6594 ~
-0.00527

TVCL- '
C,60000
0 Qontl
0.06696

-6 QQCQQ
-0 00!IC
4.0QCO ~

-6 00 OC
-0 OQC'�
-C.CJCQC
0.99994

-0 06�4
n.co 9 ~

-  COCOC
-a.on 6 I 5
- .DOCQC
-0 00090
C.QOCh'!

~ 6.60600
C.OOOOC

-0 QQCI!
C ~ QQCQG

-6.00490
0.00991

-0.00909
Q.QDCOC
0 QDCIe
O.onto 

-0 ~ QQQQC
-C.!DC17
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a.a!�7
4,00 DC
a a!CTO

-C.no in
0.0�00
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t sting of Punched Nodal Fluxes and Elevations for "hot starting"
. urposes for Example l. ITIME ~ 400, TIME 20,000 seconds.

data. Data is punched in pairs of x and
mbering order.

y flux components for each node in internal

. '1»3
�i!~]

'1 73
-s.[7
~ ~ v?

I l

Vg

ir

1
>v
+ V

data. Data is punched at each node in internal order.

3A
3h

ji
3c

lj
ln

' ~
1

~ 0
l

30.9R747
31 ' n3821
30 ' R5594
30,R3725
3j.h6879
3A.R432?
30.R545]
30.~50]j

31 F 01'369
30 ' SR979
30 ' 872n7
31 ' 07456
30 ' 83975
30 ' 84654
30 ' 986R2

30 ~ < rn43
3].A?po>

3' R7349
30 ~ HRc'RR
31.ARAA!
3A ~ R37R3
30 ' R5'3hR
30 ~ 93377

.97n43
,9>>13
~ 9n?97
~ A 1657

~ R73l7
~ 84273
. O-hjR
~ @4Q Q4

3h ~ 94]77
3n ~ 92347
3'le 063R4
3h ~ R2RR3
3n ~ R?947
3] ~ n4&R3
3A.R6235
3A ~ RR<49

33-

,3Pi3
~ >3]77

~3!OA
wlp4

.1~!P
>n 313

g7<RR
,.i 1 h7
i ~�9

n 4
~ . !AlQ

r JF
. >-~SR

-n ~ Gnnpp
-nv]7470
-O.OAOOO
-o ~ Gnhpn

pan?5H7
-h ~  lnnph
-A.onnpn
-0 ~ 0> ~03
-O.nnnpO
-O.pnnnn

O.GA604
-O.pnnnp
-A.pnnpn

0 ' 05079
-n.pnnpp

n.nn4]q

-h ~ t]nnp]
-h.! >4 ra
-n ~ hnnp]
-O.nnnp]

h. A]«9
A ~ Ghnp]

-h.hnnp]
-h ~ 019RA

h ~ Gnnpn
-h ~ n~npj

1 ~ GA303
-n.nnnnn
-n.nnnnn

n ~ hlc 95
-n.onnpn

n,j~q4R

0 ' 2R>77
0 ' 79%?P
0 ' 7A<�
0.]>c.qo

0 ~ 56%
0 ~ +4p+4
G.n?j]R
0 ~ 53537
0 ' 69h?6

-0.]21R<
0 ~ Sjloo
o.qen5!

-0 ~ 0 j >9i
0 ~ 4R 704
0.5]<j"
0 ~ 0

0,5~O05
2,?31]w
2.A5~43
0 ~ 36 v3~

1. 7973>
1 ~ 741 os
O,]RR87

j.~lo7S
"0 ' Oh~40

].ORARR
l. Ac 1A~

-0.25>?j
n ~ 754 25
0.5c A65

n.n

Layer l

-0 ~ 3nn42
-O,nnhnh
-O.ohnnn
-0.0?eR]
-O.on lho
-O.Onhnp

0 ~ 01705
-O.onpop
-O.onnnh

0,0?457
-o.nnonn
-O.nnnno

0 ~ o]587
-O.pnopo
-O.pnOAA
-0 ~ 0 >]71

Layer 2

-0 ' 39562
0 ~ hnhol

-O.pnpoj
-0.0]eRe

0 ' PhA01
-O.OAAO1

0.0]359
-O,nnhho
-0 ~ OAOAl

0 ~ 0>01 1
0 ~ pnnpo

-O,onhpp
0 ~ 00777

-O.pnhoo
-O.pnnno

0 ' 03091

Layer I

30 ' 9597a
30.9404~
3].0959]
30.R3RS?
30,R?513
31 ~ AF 71R
30,R5651
30 ~ R7<np

 Bottom!

1.37055
v ~ 64701
v.]8]9]
VS 54093
0.6930n
v,07024
V.54]96

VS 6@703
-0 ' 09043

0 ~ 5751]
V.64077
v ~ 264
VS 4974R
v ~ 5'o3R3
v ~ 56256
vs 44723

 Top!

< ~ 92763
C.OG]59
v.41174
L.R259R
1 R49Rq
v.2455 >
1.53496
jv50497
v 036A3
1,20761
1,12535

-v+j+6R]
v ~ Hj]5 <
vs 74431

-v.55ee7

v ~ 31 779

 Bottom!

3 J ~ 992 ln
30.9]bj*
jv,8+690
aj,oe97R
~v.H2359
3v ~ 63551
<i.p2e99
JV,R733]

-0 ~ nhoon
-O.hnpon

O.O?OS7
-O.nnpph

O,OAOOA
O.pn336

-n.on000
-O.onOOA
-O.n?64R
-O.AA000

0 ~ nhpoh
o. �]23

-O.hnoon
-O.hnoop

n ~ A9077
-0.44723

-0 ~ nh001
-0 ~ Ahoo]

O.n]067
-O,hA001
-o,nnpoj

n.nh]7]
0 ~ nopon

-O.AA001
-A,A2]]%
-O.nnppn
-h.nnopl

A.n?957
-A.nhoon
-O.nnoop

o.n446n
-h,a]779

n.55O56
n ~ 21117
n ~ 55]45
A.66350
h.ARG56
n,%6]2R
A ~ 6675R

-AD n4607
h ~ 50977
h,69R70

-h.20673
A.50nnn
n ~ %7R9]

-AD 45R'64

AD 77R61

] ~ R4944
h ~ 44364
1 ~ &799R
1 90390
h.77927
jv64]46
1 ~ 57R76
n ~ 094'RR

] 7684 j
1 ~ 7345?

-A,]2TA7
A.91951
h ~ R21'1R

-n ~ 4r75]
AD 437'02

0 ~ Ohooo
-0.04]l?
-O.ohpoo
-O.ononp

0 ~ 0]234
-0 ~ Ohpon
-O,pnppn

O.O~R95
-G.pnopp
-O.OAOOA
-0 F 00]57
-O.OnOOO
-O,onpnh
-0 ~ OAR62
-o.onoon

0.0nool
-0 ' 04647
-0 ~ Onpo]
-o.oooo]
-0 ' Ohe47

0 ~ Onppi
-O.Onpol

0 ~ 01042
-0 ~ OAOPP
-O.onpol
-0.00117
-Oeonooo
-O.OAOOA

O.on365
-0 ~ Ononn





I,, z<}a} },isting of Punched Velocities for Example l.

, �.ach layer, data is punched in
internal node numbering order.
.>i velocities.

ITDK ~ 50, TINE ~ 2500 secondsih

layer 2  top!

-o,non
-0 ~ AQA
-n»noo
-O.noh
-n.ooo
-0 ~ Ahh
-n.Goo
-G.noh

-o.ooo
-n.oon
-A,ODA
-0 ~ 000
-0 ~ Doh
-o.oon
-n.oon
-n ~ Goo
-n ~ Don
-h ~ 000
-h.oon

h.000
-n ~ Don
-A ~ ODA

A.ooo

-O.ono
-0 ~ 000

0 ~ OAO
-0 F 000
-0,000
-D,oon
-D ~ ono
-D.OOn
-O.OOO
-0 ~ 000
-0.000
-o,onn
-o.ono
-0 ~ Onn
-0 ~ 000

0»031
0 ' 02@
0»023
0 ' 027
0»024
0 ~ 0!R
0 F 02>
0 ' 070
0 F 014
0»017
0 ~ 0}c>
0 ~ 00+
0 ~ 0}3
O.olo
0 001'

0.030
0.004
0 ~ 07.R
n.n2r
0 ' 014
0 ~ o�
A ~ 07}
0 ~ 0}S
0 ~ 0 lq
0 ~ 0 lb
A.o}o
n. n}4
A.o}1
A ~ 00%

007

-n.ool
-o.ono
-D.onn
-0 ~ 000
-n.ono
-n ~ ODA

O.nnO
-O.nhh
-A.noo
-0 ~ DAO
-A.ono
-0 ~ 000
-O.OAA
-0 ~ 000
-o.noo

n.h27
0 nial
O.A2~
nacho!
0 F 076
n ~ n�
O,hl7
o ~ n2}
h ~ hl>
0 ~ h}1
o ~ h l s!
o»hlI
0 ~ nn~

0 ~ hl 1
h.hn7

-O.nnn
-O,hnh
-G.nnn
-o»noh
-o.nhh

o,ooh
-o,noo

layer I

0 ~ 001
0 ~ 02o
0.02'
0.0�
0 ' 023
0.021
0 ~ 0!s
0.0!e
0 ~ o!s
0 ~ 0!9
0 F 014
0»01}
0.007
O DOa
0 ~ OOc>
O.voh
0 ~ 00!

I!
-0
-0.

0 ~

-0
-0

-h.ool
-n 000
-G.ooo

n.oon
-A,OOA
-h ~ onn

h.oon
-n ~ ooh
-n.oon

A.OOh
-n,oon

G.ooo
A.OOO

-h ~ oon
-n.oon

A.OOn
-n.O01

G.OOO
-0 ~ 001
-0 ~ AOO
-o.ono
-o.onn
-0 ~ Gnn
-D.onn

O,onn
-O.ooo
-D.nnn

G.nhn
-A,ono
-o.onn
-A.onn
-O.nnn
-o.nhh
-D.oho

O.h
IJ ~ hpi
O,h!~
n.n�

n.n}c
0 ~ h!l
G.h}c
n.n}~

n,n�
0 ~ h 1 c
O.h ln
0 ~ h}!
0»oln
0 ~ h I!*

AD h07
h hhl
0 h

-0 ~ 000
-0 F 000
-o.ono
-0 000

o.onn
0 F 000

-0 ~ 000
0 ~ 000

-0 ~ 000
-0 ~ 000
-0 ~ DDA
-O.ooo
-O.oOO
-0.000
-O.oon

n. n71
0 ~ A7,4
o.o77
0.017
n 0}c!
0 ~ 017
n.ol2
n.n!q
A.012
0 ~ DER
A»010
h,nnq
h.nna
0 ~ 094

-0 ~
-0 ~
-0

h.
-n.
-n

0
-0

0

= 150, TIME 7500 seconds}eh I TIME

layer 2  top!
h ~ 07!
1, n~c>

Ih ~ ha!
h ~ h7g
".0 <7
h ~ 0hF

0 ~ 10*
0 ~ DQ}
0.018
0 ' 074
O.oso
0.026
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BINT  NEXT {I ! ! ax
IlabbC {I!
~ aNEXT  I!
ZF  ZDEPTB EC ~ 1! GC TC 60
DEPTB I! aDfftb�}

60 IF  Zl ~ EQ> 0! GG TO 70
IP I 1 rEC ~ 1! Go to 6C
IP  Zl ~ EQ. 2} GC TC 90
IF  I 1 ~ EQ > I! 00 TC 10C
ZF  Il ~ EQ ~ 6! Qo Tp aC
It {I 1 . EC. 4} Cc TO 1'IQ
Nhbb1aNhbfbr I
NBQB Na Mh CB br 1
18VBN=NBVEMr1
NXR  lhhbb! *I
NQN NXCBM! al
1VM {Na VBM! a!
881  NBMBM! afohl
ALLG1 NBBEN! rCU82
882  NBMBM} a 883
kLlG2 �8XE 1! a CU84
Qbl  Nhobf! aZV85
Q82 NBCBN! aIQ86
Qbibc{lihob ~ !ao
UNITE �r 1QCE! 1r raf C {I! ~ YCND  I! >DEPTH II! ~ 1$C  I! ~ HB1  MXMBM

1 ALAG1 {LMEPM!,XB2 lfbbbll! LLAG2  MBHBM! C~f 1{MBQBN! ~ Q$2 {NhQ
2 DU87

1006 FORMAT {18 ~ EX 14 ~ 3X f1{ 2.,2X ~ f10.2,2X,FQ ~ 2,2X I6,2X F7 ~ 2
1 Fe. C,2r, 87.2.1r,fe.C,11X,P7.2,28, F7. 2,9X,F4.0!
co TO Ir

11C RBOBMabhCbfr 1
Mhvbb= Mhv8lr1
101 {NllCBM} * I
NVM NMVBM! al
QBI{bhgbb} CUrl

BAI 80073
BAIN0074
BkINO075
BAI80076
BAI10077
BLINQO 78
81110079
BLI10080
BLI10081
BAINOO82
BLI 80083
BLZN0084
BLI10085
BAI ~ 0086
BLIN0087
BLINOQ BB
BAIN0089
bkI 10090
BLIN0091
BAIN0092
8 LI8 009 3
NLI 80094
BLIN0095
BAX N0096
BLIN0097
BAIN0098
BAIN0099
NkX N0100
BLI10101
BLIN0102
BAIN010 3
81IN0104
BLZN0105
BLIN0106
BAIN 0107
BLIN0108
BLZ ~ 0109
NLZ 80110
BLI 10111
BAIN0112
BLIND'll 3
8 11 ~ 0114
BLIN0115
BLIN0116
BAIN0117
BAIN0118
BAIN0119
BAIN0120
BLZNO121
NAIN0122
BAINQ 123
BLI10124
BLIN0125
BAIN0126
BLZ ~ 012'7
BLIND 128
BAI 8012 9
BAIN0130
BAI 80131
BLIND 'I 32
BLI ~ 0133
BAINO 134
BAZNO135
BAINQ136
bkI 10137
hkr 10138
hkINQ 139
BAI 80140
hkINO141
BAIN0142
BAZNQ I43
hAI10144
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QH2  shCBs! ~ KUK2
QBLHG  Shoes! rKUH I
VRITE e, IOCE> H,xclL  I!,V< ED r>,UEPIB  I! .HPC l!,QB1 HBQBH!,

1 QB2  Hhc el! ~ L'Ub 3
1008 PCHIIAT � P,61r IUr 31r E lC i,iX ~ F lo. 2r iX ~ F7+ ir ix ~ 15 ~ 361r

1 F7. 2,21, P 1. 2, 3X, F4. C!
QBLSG HHCBS> KBASG IHHLBS!rlBO ~ 3 14159
GO TO 1C

10C HHHII s- Hh HB s 4 1
HKQBHrNKCB'br'I
NHH  NBSBH! *I
HQH  HCCBH> r I
HB1  Hb des! rr Uh I
ALAGI  bHHB>j <KUP2
kb2 bbkBs! LUH3
ALLG2  Hbehb! ~DUB4
Qdl  HHCBH! =KUH5
QB2  shQBH> =CUE,6
QBLSG  Hbgbb! =KOH7
HR I'lE �r 10 'Ii! Hr XC B D  I! r 'lC & I  I! r CB P'Yh  I! r HBC  I! r H81  HHHBH> r

1 AIAG1 HHHEH! HB2 shkls! ALlG2 HBHEN!,CEl shQBH! Q82 HHQBH!
2 QelHG  HHL EH!

1012 FOBHAT � 8 r6Xr 14r 31r P 10 ir 21 ~ Flo ~ ir i X ~ F7+ ir iXr 14 ~ 4Xr F7 ~ 2 ~
1 2X ~ P6. C, it F7 2,11,FE.C ~ 21,17 2,2X,E7.2 ~ 11 F6 ~ 0!
QBLSG lib{ bb! CBASG  HBCEb! 43. 14159/180.
GO '10 1C

90 Hhkds=HHHBH+1
Nd H  bbe8 H! r I
HB1 HKBBH! =KUK1
ALlG1  LBVB!! rKUS2
882 sbels! ~IU83
HLLG2  sheBb! ~DUBU
B HITE�,1D 14! S, XOEC  I!,YCEK  I!,DEPTH  I! .HBC  Il.kdl  NHBBH!,

1 LLAG1  HHEBH!,HH2  HHHEH!,ALAG2  Nhkes!
1014 FURKAT YH,61 ~ 14r3xrrlC 2 ~ 2X ~ Flo ~ 2r21,17 2,21rI3r5Xr F7~2 ~

1 21,re.o,ix,P7.2,1x,EE. K!
GO TO 10

80 HhQBSrshQBHr1
SQH  HKCBH! = I
QB1 bhgbb! ~KUBl
QB2  SKQBH! rCUH2
QHANG NHCB 6! ~CUK3
VHITE � ~ 10 16> Hr LOB K  I! r IC & 0  I ! ~ DEPTH  I! 4 NBC  I! r Qb l � HQ bs! r

1 QB2  LBCB ~ !, CBLHG HBCEN!
10 16 POHHAT  I B werr14< 3X> Fl  2 ~ixr Plo~ ir 21r PT ~ 2r 2xr 12r 39xr

F7.2 21 17.2,11,E6.C!
OBANG shCBH> QBAHG HHCEH! 43.14't59/180.
GO TC 10

70 VHITB�.1C1E! H,xoHC�>.YCLD I>.DEPTH I!,NBC l!
1018 FOBKLT  le,ex,14,3x, 11C. r,ix, F10. 2,21, 17. i,2x,r1!

GO TO 1C
50 IPLU Xr IFLU Xr 1

NFIUX  IPLUX! ~I
FLUX  IF I.O I! *Loh1
V RITE �,1C20! H, XOHK  I!,Y  EC  t!,DEPTH  I! ~ NKC lr!,FLUX IF IUX!

10ro POHBLT �H EX 14 ~ 31 F 11 irixrrlo 2 ~ 21rE7 ~ 2r2Xr16 6gxrFH 3!
10 CONTINUE

CALL SllliE�5>
vRITE� IC3C! bbhBH ~ HKKEH ~ bbvBH IPLUX

1030 POHHAT  lIIC, '51, 'SUherb CP f lrsCHIBE'C BOUNDARY LHD INTERNAL FLUX NOD
115 ~ /1IIDr 101,' EsxscsIBEL HEIGHTS+ sbhes r'r15/ls, 10xr
2 ' PHKS~'Ft E I r LOCAL X ELK I 'HHQBH *' 15/ lv 'IOX ~
3 'PHEgcHIRKD I LHD '1 ELlx, Hr'VBH r'~15/lk,>ox,
4 ~ IHTEBHAI PLUY HCCEEr IFLUX r',15!
CALL SIIAE i�!
4 EAU �, I C�! lb,  ICON lb r J!,J= I ~ 3! r CPU ls! rKP1  H! r LUXX  H!,EDYY IN! ~

1 EDX'1 �! r I r lr SHEL!
1007 rorslT �11K,E10.0, Ef .C,3EE.O!

VHITc�r Ioii!
PUPHL �IIO 51,'KLEHELT cclb c'IIVKTIE . ' 'IIIO 'lox, ~ LLBHEHT NUKBEB

31, 'HDKE 1 ~,31, 'HCLE 2',31 ~ 'HCDE 3 ~,3xrr BCTT. SIIKAR CCEF.',
2 31r ISTK&E SHEAF CCEF ~ r5Xr 'EDDY XI r Xr'PDDY TY ~ 5xr

Hil
HAI
hll
8LI
hil
HLI
KLI
bkl
BAI
HAI
Bil
NLI
KAI
hir
8 L I
BA I
bir
bll
BAI

HAI
Hkr
8LI
8kl
bll
HA
bl
Hkl
bl
NAI
dl
BLI
HA
hA
bi
dl
bi
Bl
hl

8 bi
8 BL
8 HL
Ka
hl
8
BA
hi
hl
bl
BA
bi
Hi
hi

bl
Ki
KA
bl
KA
hA
hl
Hi
HA
hl
hi
hl
Bl
bl
bl

0145
0146
0147
01I4 B
0149
0150
D151
0152

H015 3
K 01 54
N0155
N0156
0157

N01'58
H0 159
H0160
NO161

0162
}I0163
No 164
H0165
N0 166
N0167
N0168
H0169
0 170

H0171
S0172
0173

80174
HD 175
N0176
80 177
N01 78
ND '179
HO180
N0181
H0182
80183
HO '184
H0185
80 186
80 187
NO188
H0 189
NO190
N019 1
80192
so 193
s0194
S0 195
NO196
N0197
80198
N0199
H0200
N0201
N0202
HO203
H0204
HO2O5
NO 206
HD207
80208
N0209
NO210
H0211
H0212
10213
H 0214
80215
S0216
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', X 10 ~ 3.
VT ~ ' P6 3
TATICS ~ ONE

,2X,

IVELNr IVELP

FOS FZBLD

I'?ZES LHD S

AHD f RCh T

4X, r I-COQRD

3 rEDDT YTr/t&0!
ZP  IF RICO EC ~ 1! GC TC 130
Do 120 ? r2r AREL
CFG  I! =C FU { '1!

12C CONTINUE
130 I'F  IFRIC  ~ EQ ~ 1! GC TC 13

DO 132 Irl,NHEL
CF1 I! ~CF1{ 1!

132 cosT?NUE
13 IF  IEDV? I EC 1! GC TC iCQ

DO 210 I=2 ~ ~ BEL
EDXI  l! =f CIA �!
EDTY  I!=XDTT �!
F D I 'I  ? ! = l t I V   1!

2 10 CONTIN UE
20C DQ 220 Irl rI &EL

VR?TE � ~ 1 Qi4! ? ~  ICON  I rr!! ~ J 1 ~ 3! ~ CPQ  I! ~ C E 1 {I! ~ EDXX  I!
1 XDTY  I! ~ ECXT  I!

10i4 FOR&AT  ill r 16Xr?3 ~ 1 CI ?3 r 6Xr?3r6Xr?3 r 1 3l r F10 6r9Xr
1 f10.6r5X,F7.2,5X,E?.r ~ rXrP7 2!

22C CONTINUE
CALL SLINE �6!
CALL GEO& N? O'I,Icos,i, C. ANEL, XORD.Yoet, Is&a!
HBLSDQ=24NEiSCB
CALL CHAT  SYSFC ~ SYSHR!
CALL HOTRQ SYSBQ,NQN QEA ~ C!
RBAD� 1009! LLLTT ~ CREGA GRAVY PBHIOD ~ DENST1 DENST2

10C9 FobhiT  F' C Cr E1C ~ 3,4F 1C C!
Cob?or 2. ~ Cb EGA+& IN  A LITT ~ 3. 14 159/180 !
G24~GRLVT/24r
DRAT TO~DE AS? 2/DE SST 1
PHASE~ TOP?/PER?ot
SRZ T ib � ~ 1 0 26 ! A LITT ~ C Ce? 0 ~ GRAFT rob iEG il r P I RIG Cr D 'ES ST 1 ~ DENS

1026 FOR&AT �{{0 .X,'SISTER  SCEESTIES ~ /'1&0 1CX ~
1 'AVERAGE LAT~ITUDE, A?All ', P7 2 ~ XX r  CEGRXHS N! '/1 b
2 10X ~ 'CORICl.lS PARAITE'LEE r Cob?0 < 2 CBEGAVSIH  LLLTT!
3 2Xr r  SEC 1! r/lb r 10lr 'GAIT?TATI DSAL ACCELIBLT?ON ~ GBA
5 ~ 2I ~  h/ XC2! /lb ~ 103 r ANGULAR TEICCITX OF EARTH RC
6GL ~ rE10 ~ 3ril ~  SEC 1! r/lb r 1OXr
7 'PERIoc cP Biahoslc Tz?JL EIcITAT?os, PeezoD ',F6.0
8  SEC! /lE. rlQIr L'ES ITY OP LATER lr CENS'Tl ~ rF'7 ~ 2r
9 ~  NG/h3! r/'lh r 1CX ~ r CEN ?TT OP LATER i r DENS'T2 ~ ',F7

 RG/b 31 '!
CLL?, SL.?SE �6!
REAL �,101 1! STR7? B, IS? TZF.TI HC, SG.SOUND, I CT, ROUT, ZT? SC,

1 ~ ITEREC
10'1'l FOB&AT�F1C 0,?10,FTC C EIE!

IF ITERPC.EC 0! ?TIBTr9OCC00000
XF  ITERPC El; 0! GQ TQ �11
SR IT I �, 10'94!

1094 FQPBI'?  //1CX ~ 'INTEP EOL lTIC 8 CPT ION---SE? ECTED LOCATI CNS
1DATL CCRPLRISCSS GF CUEEE ITS ANC 'FZCESr/!

READ  Sr 106 1! 4PO? si r ?1?&1 r?STP3
1061 Foe& I'T �? 10!

S RITE � 1C66! NPC? ST
1066 FOR&AT /txr'NUBBER CF EO?ITS FCS INTREECLATIOB CF VELCC

1URFACE RISE ~rr?5!
VRI'TE �, 1093! ?T?B'Y, ?ST P3

1093 FQ'RhAT  /ll r 'LITER PCLLTLCI STAN'IS AT '??RES'?EP SO ',Z5, ~
lhhh Oh I'I ?NTESVALS OF ' ?5,2Xr ~ TIRES?EAR'/!
V HIT 6 �, 10 67!

1067 Foe&AT  /lX, ~ IVTERPCL AT?OH POINT SQ. ~ .7X, ~ I-COOHD?SATE ~ r
1INATE'/1X,351, ~ {h!r, 13 X, ' {b! '/!
DQ 1065 lr 1, N?c? e'?
READ�,106i! XB {?1 Yb ?!

t062 FOR&IT �F C.C!
1065 SR?.E �r 1QES! I,XB  ?!,lh {1!
1069 Foe&AT  Yl!r 19? ~ P10 ~ 2,7X, E10 ~ 2!

CALL SLISE �6!
1071 cosT?NUK

IF ? O'EL Prig ~ Cl ITLBPrVCQCCQOOC
IF  ?YELP, EC C! GC TC 1C9r

Bi? S0217
bAIN02'18
BLIN0219
BLI N0220
RLI N0221
&Also 222
ihils0223
BAIN0224
BLI N0 225
BAIN0226
HLIH0227
BAZS0228
HLZ NO229
bil H0230
BLIB0231
Bi? SO232
BLINQ233
BLZ 80234
BLIBO235
&AIN0236
& ii?s 0237
BLZ N0 238
BAI N023 9
hAIN0240
BAZ N0241
BLIB0242
BAI N0243
BAZH0244
BL?S0245
&iI&0246
BAI N0247
Bizso248
&LZN0249
HLZNO250
BAINQ251
B AING 252
BLISO253
BLISO254
BLIN0255
B LIN 0256
BLKB0257
&AIS0258
HAZNO259
sirs0260
hi?B0261
BLIN0262
BAIH0263
BLIS0264
BLIN0265
BLI N0266
B A?HO 267
Hi? N 026 8
Hi?80 269
BAI N0270
HAIN0271
hLI 80272
hi? H0273
HL?N0274
BAZ NG 27 5
BAIN0276
BAZ N027'l
R II N0 278
BAIS0279
HLISO 280
HA?N0281
BLIN0282
HAIN0283
BAIN0284
HAI 40285
HAISO286
B AIN0 287
BAI N02 88
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READ�  Si 1C61! KTIVF, 1ST E I
llRITH  hg 10'9 3 ITIHP, 15TP 11095 'FORhlT  //I X 'BOCA , VELCCI 1 KES RILL EE PLMCHED FOR PlOTTKNG PURPOSE

1 S S I 1 8 I I B G 1 I 1 d E S 1 F P H C ~ ' i I 5 / 'I X ~ t 1 H I 1 8 Oh T e X '4 O N l T E 8 C 8 E 8 8 8 T
2S OF' ~ ~AS,2X ~ 'XKHESTEPSt/!
CALI. SLINK �6!

1792 K> IV LB.EC.O! I'11hv=SCCC[COOC
KF IVELH.EC ~ 0! ITYHItE= I
IP  I VX LN ~ EC ~ C! GO 'IO IC9L
BEAD�, 1061! ITIRV. !ST E2,1TKt HE
VRKTE e ~ 1091! IT NB,181Ei ITIRBE

10!7 FQRHAT  //1X ~ 'BODAI. VXI CClTIES AHD DEP'!HE NILiL BE VRY TTEN OM THE DI
IPFCT ACCESS FILE 8 AP' I IBG AI TIH STEP HC ~ ~ IS, /'IX ' AMD F80h THEN
2OH AI IHTKF VAL OP',15,2X,'TIFESTEPS UN' ll TKHESTEP',KS/!

KPTS=  !T! F be � IT! HB! ui/ I Elf i+ 2
Mh'H P3< 3~ Hd h E
MRKTE�, 109P! KPTS~BHHE3

1098 FORHAT  /1X, 'TCTAL HUB E?8 CP STORAGE POI'HTS CREATED OM VEI OCITV FIL
1E ' ~ 15//lx ~ 'ECB ElCH COHEECUTIVL PAIR CF STORAGE LOCATIONS, 'KHB 0
2DD MOHBEBEC LCCATIOH HAS CHP SET OF MOLAL VELOCITIES AMD DEPTHSt/
31X t  Ui Vi kVD IlEETHi! ECH 'IHE 'YOP LAYER AMC THe eVE«HVHBERED l.
4OCATICN CHE SET OF THE CCPAESEOHDING 11LUES POB THE BOTTOH LAYEH
5/'IXi ltHICH ICYAL TC rI ~ i l ~ VALUES PER EGIN'I /!

Oht'INE FILE 'IC�0 i2C ~ U,IEOIHT!
I POINT= 1
CALL SLIME I'6!

1096 IF  NHHPH . EC~ D! GO TC 4CC
CALL STCRNC  HAXBCD,HAX EBB,HAXBPH, 81XPhh ~ HKANDH, NHHBM, li

1 SXSHHshhxeSYSPtlHrC!
40C I' F  HHVB N E C 0! GC ' C 4 1C

CALL STORaC  Rkxh J.hkxebQ,PAXQBB.HAXBNC. APAMCQ. NBVBB,Z,SYSHQ,NVN.
1 SYSBRQ,13

LEMGTH~BAx ehuhkxBBC
CALI ABATZ 8 ISYSBH , LENGTH!

41C IF MHCBH . EC C! GO 'KC 17C
CAIL S TOM HO Ie lxh 0, dlx PbC,FAX QBH.BLEBNC. bekHCQ, NHQBM. Z,S YSBQ.

I ~ Qhi S YSB FC i 0!
17 C c 11 L D 1 co R P I H d H P, 8 A I Bc L', I'. 8 I 5'8 H, NB 1 8 c H, s 'I 8 P 8!

CALL KECCRE  HPNEZ HAXP  ,PAXBHC ~ NBAHDC f YEBQ!
TKHC Z~ TIMC/i ~
T !HEST HT I C
NHI'KE� ~ 1CZE! STBTIH ~ EHL'Tlt! TINCy40 BCUNK ~  TEXTl  KDT J!,J I 2!

1 BOUT
loiB FOBHAT�HO, X ~ ~ 18'lEGRA'IICH PlhlhETERS, ~ /lH0,10X,

1 'S11RT TIFE OF IHTEGEA'11CH S'TRIIH < ', F9 1 ~ ZX,'SEC /
2 Vtt 10X, ~ f BC TIhx P IHTEGRA1'!ON ~ EML'118 ~ 19.1 2X, SEC'/
I 1H, 1OX, ~ CCHSTkhT '!!PE IBCREPEHT, IIMC ',F1 1,2X, ~ SEC ~ /ld,lox
4, ~ EXTERNAL bCLE AT hhICb VAR!AT!OH IS BCONDED 8'I BCOBD, Mo 4 ~,
9 14/1H, lox,'cRUDE slleILKTY coBTRGL,EcUBD = ',F6.2/le,101,

s THL !Id x IHCFEBEH1 I 4 ASSUHEL- ' t2lu/18 ~ IOX~
7 «OUTPUT hILL BE P Rl X IEK EC 8 EV2EY ~ r 13e ~ X!HEST LPS t !

MS~HINT  NO!
cll.L SLIME I!6!
READ�.1C15! HHLe.  IIHLEH  I!, L l,MHLE!

1015 FORhkT  811C!
DO 35C I=l,XHLB
JEIID= HtILI'N II!
HEAD �,101 3!  ICOHL  I,J!, J=I,JEHD!

1013 FORH 1'T �014!
BXITX �, 10'52! I, hHLE H  I! i ILCOHL  I t J! r

10.2 FUBBAT IHC. Ex,'LAHK stchEHT ~,12,5x, ~ ~ hcLES, BHLBH = ~,12 1H,SX,
' EXTEPBl  HCDA hVHBX Eel ', 2 �3 ' '! / lH, iOXiiS  I 3 g '-'! /

2 IH .iCX ~ 2' �3 '-'I/'Ie,i X ~ 25 �3 <'-'! !
i>U 370 J>I,JthD
ICONL I ~ J! =bIbl KCCHL ILrJ! I

I'VC CovT IhUL
CAPITE  e,1054!  ICCH  I,J!, J~ I.JEHU!

1054 F'teel!� ll, X, ~ IBTLRBAI HCKE AUHBERSI '.25�3, ~ -'!/1H
120X ~ 25  I I, '- ' ! / le ~ ZOX~ 2 �3~ - ! /18 ~ iCX ~ ZS �3 ~ '-'! !

35C CUHTXhUE
clLL UL! IIE tie!
KP ! VEH>v . EL. 1!  'C 'IC i 

BAI
811
HAK
BAK
BAI
HAK
HLI
8'1 I
HAK
H AI
811
HAI
hkI
811
8 1x
811
BAI
HkI
H lI
HAI
811
811
ihl I 8
4AI
Bl
411
HLI 8
hlI 8
41 8
411 8
hl
HAI 8
Hl M
tll 8
81 8
hk N
hl 8
hk 8

hk 4
81 8
hl 8
HA
81
hA
Hl 8
HA
hl
HA
hk
HA
81
Hl
hl
HA
hl
81
hl
Hk

8 8 HAI
8 8 8 I
8
tl I

8 I
8 I
8

0289
0290
0291
0292
0 Z93
0294
0295
0 296
0297
029 8
0299
0300
0301
0302
0303
0 304
0305
0306
0307
0 30B
0309
0310
0311
0312
0313
0314
0315
03'I 6
0317
0318
0319
0320
0 321
0322
0 323
0324
0325
0326
0327
0328
0329
0330

80331
0332
0333
0334

N0335
NO336
NO337
80338
H0339
80340
N0341
80342
M0343
803 II4
40345
80346
80347
NO348
H0349
40350
HO 351
M0352
40353
40354
No355
MO 356
80357
80358
80359
MO 360
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RblD �r 101 5 > NBOSGBr  IiPO E ~  I! ~ lc 1r 1 BC SGI.!
VRITE {6r '1046! NBCSGH

1046 FORBAT �NU, 101, 'HOCEI VEISION 2 CHCSEN TNE ADDXTIONLI r
1 ' BCUNZAFY IR FQSHAT ICli ISI ' gIHO, 15 X ~
2 'NUBBER CE CCELN SECFEITS, lihOSGh ~,IE/ HO!
IF NBOSGB ~ FC ~ 0! GC IC 4C
DO 30 Ii1,1PCSGB
J IiHHCBN  I!
READ � ~ 1013!  ICONO  X ~ J> J 1 J1!
'NPITE �r 1046! Ir irBCEb ll! ~  ICONO  Ir J! ~ Ji IrJ I!

1048 FORBAT �N ~ X, ~ SEGSENT ~ !3 ~ ', NUBBER Cf NODES NBOSN i ~
Z3r r EX'IEPNAL NCCE HCSEKR- ~ 15   r ~ 13!/1N r20X ~

225 l3r !/IH ~ 2OXri  ll ~ r ~ !!
DO 14C J~lr Jl
ZCONO  Ir J! *NI1T  ICONO  Ir J! !

14C CONTZ RUE
VBITE �, 105C!  ICONO  I,J!, Jb 1,Jl!

10 0 FORBLT �H r51X ~ 'INTEFblL ICDE 10HERRS' r 15   - rl3!/YHOr20xr
125  I3r r r! /11 r20xr ic �3r ~ ~ > !

30 CON'T I NUE
40 CAI,L SLINE {36!
20 ITIBE=U

READ{5 ~ 1C17! HINIT
10 17 FORhlT {F 10 0!

RNITE � ~ 1056! HINIT
1056 FORBAT {1 HOr lOXr IHITIll IEPTH CF LAYER i Ixr HIRIT i rfh 3r

CALL SLINK �0!
IF  INE UTC FC . 1! GO TO ECC
CAlL READX �1PREvrNHNf r!
caLL FEacx  {2FREV.RBNFI>

800 IF  INPUT I EQ 1! GC TC i3C
CllL READY  N1 ~ HBNP>
ClLL RELCX  ih2 ~ NHNP!
RNITE � ~ IONA>

1042 FORhaT �HC ~ ' INITI!L 'IALUES OF LAYER DEPTHS Fch LarEH I aND 2 ~
ARE-'t1N !

VNITE �, 104C! � I  I>, I ~ I,NHNP!
NRITE �, 104C!  H2  I!, Ir I, IBHP!

1040 PORHAT  I 8, 'IO {2X, E1 0. 3! !
CALL SI,INE  IIC>

230 ZF  INPUTS .EC ~ 21 GC TC i=5
DO 232 I=1, NBNP
H2  I! iHIHZT
H I  I! ~ZEETN  I! -HI NIT

23i CONTINUE
IF  INFUTQ ~ FC ~ 1! CC 'TC i70
DO '19C Ir 1 ~ NHHP2
Q1  I! rQI PREV  I!
Q2  I! i C2f RE 1  I!

19C CONTINUE
CALL LOCGLC  CEANG HCH ~ C1 f FEY ~ 1 !
CAIL LOCGLC IQ BLN G r NOH r  if REV r Yr!
Call. VEL �'I,CI ~ UI, YI!
CALL VEL  Ni,oi,U2,V 2!
1 RIT E �, 1 044!

1044 FORHAT�HU ~ 5X, ~ INZXIAI YAIUES CF THE FLEXES IN LLYLRS 1 A10 2 ' ~
~ ARE. rpIF

'VRXTE�,1CVC!  C1  X>, I>1 ~ NHNP2!
VRXTE �, 104C!  q2 [I! ~ Ii 1,NBNP2!
CALL SEINE �0!

270 VTZHEr-IC.
TIHErTIHF r TINC2
IF NHHBN ~ EQ ~ 0! GC TC 24{
Cl L STHEI  I 1 ~ Nb 1,NNN IBBEb ~ AI.AG1 NBNF t NIY DEPTH!
Clr L Slhei  bi. Hez, NBN, INI.EN I IAG2 ~ NBNF, t I CEPTH!

24C CALL INTIIIF  PlrN1PFKV,lhbl ~ SY.FCrNHNPi!
ITXBE=ITIVE F 1
Tlhiix IHEr 1 INC 2
CALL STCS  C 1rCBIr bCN, 11li!
CAIL FCNCL1  Nl,hi ~ Irl,Q2,U1rv1,Ui ~ Vi,SOX,SOYrLRRAr

1 A br ICCbr 5 11 rS 11 UFO C F 1 CEP'I erCORXr CCFY rSYSFQ CX C YrCXYr

HAIN036 1
HAX 10362
HLXSO 36 3
HAIN0364
HAXN0365
BLIND 366
HLIHD367
Hlr 103{ 8
HAI10369
hll10370
RAI1037 'l
SAI 10372
HLI 10 37 3
HAZNC374
HLIN0375
HAI 10376
RAINO 377
HLI 10 378
bAINO 379
HLI 10380
hal1038 1
baI10382
HAIN0383
HAI N0384
hil 10 3 85
HAXNO386
HAIN0387
BLI N0388
HLI 10389
hll10390
BAI 1039 1
hlZ10392
HAI 80393
HAI10394
RLIH0395
HAX10396
HL I NO 397
HAZ 10398
BAI10399
HAI V0400
HAZ 1040 1
HAX 10402
HAIN04D3
HLI 10404
hlZ 10405
NLI 10406
HLI 10407
HLI 10408
HLI 10409
HAIN041G
BAIN041 1
BAXN0412
hLI 104 13
HLI 10414
8 l I Ii 0 4 '1 5
HLI N0416
HLINO 417
HLI N0 4 1 8
8 AI 1 0 4 1 9
NAI 10420
8 AI N0421
HAX 10422
BXI10423
HAIN0424
HLI 10425
h AX 10 426
HLI 10427
hiI104 28
BAI10429
HLZ 10430
BAZ 10431
BAX 10432



2 BDKX, ECYY, EYET!
CLI.L SOBCIIN IMNQBM ~ MQN Is& LOQ STSFQ STSEBC ~ Ql Q1PREV 1BN'P2

1 NAIPBN, hl&KMP,2!
IF  I VERS M EC, I! GG 1O 250
IF �NOSGh, EC ~ C! CC TC 252
CkLL BOHPI ISTSPQ,H'l,xi.ICKU,YOND,NNOBN,ICO10,1B1F,MNNP2,

1 NBCSGN,NAXC ~ NLXOSN!
252 IF  MNLB EC CI GC TC

c&IL BCOEI   YSFC,HI.HI.ICEC.TOED,NNLEN.rCONL..MNNP,MNNPI.
1 NBLR,bkrl,hlISGII!

25C clLL lcccLc IQBLLG,MCL,EYEEC, I.!
Cll l. SOLVI � I,SYSFQ,G llfll'V,STSBQ, NBNP2,11&alp, b&INQ, BLKBNQ!
IF IMNOBM .EC. 0! GC 'IC 18C
CALL SIQB pl,psl NQM,RIN!

18C DO 150 I I ~ &NLE2
01PRRV  I! C 1  I!

15C CONTI MOB
ClLL LCCGLC IPElllG ~ 101, L I ~-I !
CAIL VEL  81 ~ PI,O1 V 1!
CALL INTINE  Hiix2PBEV> 1111 ~ SYSFQ ~ 11112»
CALL STQB � i 082 ~ NQ li ~ 1 11»
CALL FCRCC2  HI<Hitclep2 ~ 'ILO21 TkUil LNE&qk~a~

SIIySYTy ICCM ~ CFI~ PEP II ~ CcsrgCCBY ~ 8'YSF  ~ CKgCYgCLK ~
2 EDIX~EDYY~EEIY,DIEM,GLN> ~ IM, TMeTT»

CALL 5OBOON  MNQBM ~ MQII,LK& LEO SYSFQ ~ SYSBEC C2 P2PRET, NBNP2
1 BLXCahehlIBNgr2!
IF  IVKRSN ~ EQ I! GC LC 420
IF  NBCSGE EC ~ 0! GC TC 4ii
CaLL BODF2 S'ISPC+X2 ~ IOKEeEOiBOaNNOBNaICONCtRBNPtNhNP2V

'f NhOSCN, B & IO, NLIOSH!
422 IF  NBLB ~ EC. C! GC 'YO 42C

CALL BOOF2 ISYSFQ,H2,XCBC, YCBD ~ MBLBN,ICCLL NNNP,NHMP2,
1 18LB ~ NLILr 8&X SCN!

420 ClLL LOCGLC  PELMGaap&,STSEC ~ 1 !
ClLL SOI VV I� ~ 5YSI Pgc21 K E V~ST bgg Nhbf iy NELNDQy RAXBQy BAEBNQ!
IF NNQSM .lp. 0! GO Tc 44C
CALL STQB ci ~ $82rsca ~ NV1»

440 DO 450 I~1 ~ MBNP2
QEPREV  II I;2 r!

45C CC1'TINGE
CALL LOCGLC  QEAMG, MP 4 ~ Ci ~ 'I, !
CALL T EL  82 ~ C2 ~ 02+ v2!
CALL OOTPOT C330,63CC!

26C TIhE=TI BE+I I MC2
CALL Ld&TZE ISYSFBiahMP!
C&2L FCRCE 1 IC I g SY SPB ~ A ys r ICON»
IF  NBHBN ~ EQ ~ c! Go lc I &c
CALL STHBl  81,881, MHM, LB BE M,L LAG I, MBMP, BI ~ I' I, DEPTH!
CALL SOBCUN  RNBBM,NHN,LBLMEB, TSFH,S YSBFH,Hl,xlPBev,MBMP.

1 h&XHBN,NLXBNH, li
16C ClLL SOLVI  BI 5'ISPH H lIHE Y ~ 5TSNB ~ NNMP 1 EENDB ~ RAINOD BAXB'MB!

IF  NNBEM . EP. 0! GC 'IC 1 &1
CALL STHH1  81,H81,MNM ~ MBHEN LLLGl,adllP LIMIT DEPTH!

161 CALL ABLT21 ISTSF H.MNHI!
ClLL FCRCKH  C2,SY SEX, Lg K+ICON!
IF�'NHBM EP. 0! GO TC 4 C
CALL STHB2�2,BB2,MHM,&r ~ EM,LLLG2,1BNE,EI,DEPTH!
CALL SOHO UMIMBHB».MHM, & BLMIH,SYSF B,S YSBKH,H2,H2PNKv. NNMP.

BAIHBh,a&IB Hx, 1!
430 c&LL scl,vr  82 sYsfx,xilHEY sTEhx ~ ahaiP NEANDH,B&xrcD NLIBMH!

IP  MNBSM . Ep ~ 0! CC TC 24C
CALL STBB2  B2 rx$2 ~ MHM J MN fl E Me Ll &G2~NNNP ~ 1 IrDKPTH!
IF  LTI IE KL I'LINC! C&I I C&dDG � l~  j 1 ~ Mh ME ~ NNIIP2 ~ 2!
rf  ITIIIK.EC L2INC! CALL CIRDO�2 Q2 MBN&,1h&P2 2!
GO To 240

3OC CALL CETA Ix I ixd HI &12 ~ E'I & IiKY&2iDKPTHi MFMP!
CALL VOLUNE  IT&1, &RE&, ICC»~VOL li
Cli L VOLllh& IKT& 2, & &EL ~ Ice&, vcl2!
MRLTK �. IC34! 1lhl, I! Mc. II!BE,vcl.i,vCL2, IICIM't

1034 FOMh&T lx0,1CX. ~ TINE = ~,E12.2,' SEC',5l, ~ OKI TL T HAS. 'TLNC
I FH I ~ 1I< EC ~ 't5& ~ 11NE STEP ~ ITIIIE ~ ~ ~ I5/IHO~IOIg
2 ~liET EXCESS VCLVNE ECR LlYKF 1 VCLl V Ell ~ 6yIH, IOI,

hl

h 81
h&
hl
hl
hl
hl
hl
NL
hl
NA
hl
hk
dl
hl
hl
al
al
NL
hi&
hl
hl

h dl
bl
BA
hl
hl
hL
hl
hl
hk
hl
hl
bl
hl
h&
hl
1
bL
hl
hl

h N 1&
h h

b h 1 El
a 8 1
a b If
h

1 1 B 1 h h h
1 h h lf
N

10433
10434
10435
10436
~ 04 37
10438
10439
10440
1044 1
10442
10443
NO444
MO445
10446
10447
10448
10449
10450
Ii045 1
a0452
10453
104 54
10455
R0456
10457
10458
10459
10460
10461
N0462
10463
10464
10465
10466
N0467
NO468
10469
10470
10471
10472
10473
~ 0474
10475
NO476
10477
NO478
10 479
10480

I 1048 'I
I104e2

10483
I 10484
I 104e5
Iao486
I10487
IMO488

10489
I 10490
r10491
I10 492
I10493
r10494
I10495
IN0496
INO497
r1049e
r10499
rll0500
I10501
IM0502
LMOSO3
I10504

-49-



I PO LNT ~ 4 ~ IS]3 ~ SET POLURE AhpVE RL1» POL2 ~ ~ »E13 ~ 6 ~ '
CLLL SLIN! �5!
V VITE � ~ 10EC!

1080 toshAT  sIst NEXT tltTV-1 !FLOE-1 EFLUX-1 KLKv-1 EVEL
1-1 P PEL-1 DEPxs-2 xrLox-2 IPLUx-2 KL! v-2 XPEL-2
2 XVLL-2 ' !

00 3 10 Z*1» sdst
UR'f T! �, 10 32! I ~ sl x T  I ! ~ 8 1  I!, 0 I � ~ I- I! ~ C I I 241!, ETL1   I!» 01   I !

1 Vl  I} 82 lz},02 �+Z-l}, P2 l24Z},KTA2 II}»02 I}»V2  I!
10 32 roRRAT � li 14, 3F11 5 ~ I lc., 2P9 5, ' S» E la 5, 2F11,5 3t9 ~ 5!
31C CONTZNDX
330 s IREr oKPts  vo} -hzvzT

TDKPT9~81 XC} 482  VO!
CALL LVKCNS lb '1  So} ~ B1R!t ~ ECUNL ~ 6320!
cALL cdEcvs  TIEET8,DEP'18   ~ C} EcosD,6320!
LF ITIBE.EP.LTZBC! CALL CLSDO ls'1, Ql ~ SSSX, SBSP2 'I!
IP  ZTIR! ~ BC. ITIdc] ci LL ciXDO  82, Q2» shsx, NBNP2» 1!
IF  ITZNE I'I.ZTZ8P} GC TC 23'I
I 3=XT I 8! -ZT I 8 I
Ir  L3/LSTE}4LSZPI.EP.L3} URIT! �,8504! LTLNK

85O4 rasslt lzlO}
It �3/I STP 1 ~ ISTP 1 EC ~ 13! UNITE � 999! I D2  ZI!,V2 �1! Il 1, NBNP!
Ir  z3/zsTP }4zstt1»RP ~ 13! U RITE �»999! � '1 II! ~ vl  Lz! ~ 11~1»VBNP!

999 FONNA't  8EPL'.3!
231 ZF ITIBK GX ~ ZTZhvx} GC TC 233

XF  XTIhx ~ LT. ITI bs! GC 'xo 233
I9~ITIhx-Ix Lhs
IF  L9/ISTP24 ISTP2 ~ Np 19! 6NITN �0 Iitazs I! �2  II!»V2  Iz! ~ 82  ZI}»

1 IZ 1» Nhst!
IF �9/ZSTP24ZSTP2 ~ KQ ~ 19! SELT!   'Io IPOZS I! �1  II!» Vl  II!» 81  I I! ~

1 ZZ~ I » HBSE!
233 IF  LTLdx Lx LTLNT! GG 1'c 234

18iITINE-ITLRT
IF �8/ZSTP34LSTP3 NE ~ ZE! GC TC 234
Cl LL SLLSE �6!
NRZT! �, 1D33! TIh! ZTLRX

1033 FoshAT ll 8 ~ los ~ » Tzhsz ~ ~ s 12 ~ 2» s sKc >» 5x ~ I LTIBE< ~ ~ 15!
SSZT! � ~ 1C35}

1035 taLBAT  lx, ~ IsTERPOLlTzos PT DEPTB-1 EXEV-1 XVEL,'-'I VVBL-1 DEPT
18-2 EL!V-» xvE .-2 I'IEL-2'!
Da 1070 L~ 1 SPO Zst
i>Z
CllL LNTKPG  V1,02 Id»PF,L»sld 02N,ICOS,IEXT 91st ~ Xaht»VORD!
cALL I STEPC �1 ~ V2» Xhr Eh ~ L»D1h»P2h» ICON» SEXT»SXNT ~ XOR ! ~ XORt!
ClLL INTEPC  hi, 82,XN ZF I !lb E2h, IcCE, Ixxz, SLNZ XOND, TORD!
CALL I'ST!PC  ETA 1 ~ !TAX ~ XB» 'IS ~ L»'BTl 'ld»ET A»S ~ ICOS» SEXT» SIST» XOED»

I VORD!
URIT! � ~ 1060! L,8 1h,!TA 1 s ~ old,v ld, 828 Eli 8 l}28, V28

lo60 rahdit  lx. Lx»sx,ere.i}
1070 costzsuB

CALL SLLVE�6}
234 IE'  TX 8! GT» I SIT I840 Col! GC TC 320

GO TO 260
KSD

hlZ 80505
NAI80506
dlz N0507
dlzvo5oe
8LISO509
BLZN0510
NlIV 0'511
hlI 90512
hlz 80513
dizsa514
BAZ V0515
Nlz 90516
dlz 905'l7
BAZROS}d
bi180519
BLX 80520
Nl1 V0521
hl190522
NAI80523
8 LI NO 524
hlZ V0525
BLI ~ 0526
dlzs0527
BLIN0528
BAXN0529
hil80530
BLXN0531
Rlz 90532
8 LI80533
BLIN0534
Nlz N0535
dlz 80536
NLI 80537
NLI N0538
BLI s0539
hlI80540
dlzs054'I
RLIV0542
Biz 9054 3
RAXSO544
NLZVO545
NLZ NO546
BLIN0547
dlz N054e
BLIS0549
dizs0550
NLXN0551
hixs0552
NLIN0553
BLI90554
BAIVO555
BAINO556
BLX'80557
hlI N0558

10

SOBNOOTZSK 48ATXS  A}AT»S}
DZBKVSIOU Al,'A'I  s}
Oa 10 I» I ~ ~
ANA'I  I} ~C ~
CONTINUE
RRTU RN
Esb

00
00
00
00
00
00
00

00100
00200
00300
00400
00500
00600
007 00

idltoobl
48ATOOO 2
Ahitoao3
AhATOO04
ARLT0005
ANAT0006
illA Tooo 7



001
002
003
004
005
006
007
ooe
009
010
0 'll
0'I2
013
0'l4
015
016
017
018
019
020
021
022
023
024
025
026
027
O2e

BANS
eir,s
hie S
ELK 5
BANS
BAN s
BAK S
BAK 5
SAKS
BAKs
ELKS
BARS
ELK 5
ELKS
EAK S
BAKE
ELK 5
SAKS
bis 5
BAK S
BAKE
ELKS
SAKS
81K S
BARS
eixs
ELKS
BAKE

EA1D ~ ! ~ 1!

'0

IO

~ I

001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
0'17

0018
019
020
021

o022
0023

024
0025

026

20
IO

eOU2
eov
SOU 2
eoo
eov2
eov
5002
BOU
SOO
edp
bov
BOO
EOO
eov

800 2
eoe
BOU
Bdp
EOU2
MOO

20
IC

-51-

SvbBOUTI NK EiliSOB   NE, I AD X lgI HDX24 1
DIMENSION e  I NDX1 IN!12! 1  INDXl !
1  NR! ~X  IE! PP  NE, I>
ND!PiNELNC- I
pd 10 N~l, ~ Dlf
J<11 1
JI=J4 1

po 20 K ~J1 ~ 11
KJN~K-J41
LaA4 E  J4 KJN! ' ~ I  K!
CO ll9 I II 0 1
1  J! ~ �  J! -1! ib  J, 1!
CONTINUE
NXY~ lfE-'I
DO 30 1~1511D,HK1
J>NE-N
JliJ+1
L~o.
KT-J4BD! f
DO 40 X~Jl,lfT
KJ R~K- J+ 'I
L>14M  J,HJE! iX R!
CONTI O'OE
1  J! > �  J! 1! /b  J ~ I!
CON TIN UE
RETURN
END

SOSNOOTI 1! SCOP I  St sf Q ih 1 ~ M2 i 'XORD 4 TOED 4 15 XN ~ ICORB idh NP 4 eh 1 P 4 4
1H 84 81 15 lf i MLXSGh!

Cveede/CENCE'/GRAVY ~ CGRIO IXNSTl ~ DE1S12 G24,CNLTIO
PIMENsIoh slsfQ  BH1P2! ghl llfHNP! ~ 52 HB'NE! 4xoEC REND! gTOEP BHNP! 4

1MB I  NHR! ~ ICC11  HLXSGH ~ 5 115M!
po 10 I 1 NME
JNND~NMSN I!
DO 20 J~2 JI'NC
K1~1co Re   I i J- 1!
K2~ICCNE  I J!
LNX~ TGNP  Ki! Td RP  K 1!
ANT~NO GP  K 1! -XCNC  K2!
M 1Hl~ �1  K 1! 4 el  K 2! ! ~ + i
51H2*  81  K 1! 4 51  K2! ! +  H2   I 1! 4 H2  K2! !
SYSPQ�+HI-I! SYSPlf �4H1- I!-ENATIC ~ GRLYTgl2 ~ ~ Lbx<  hlH2

1 +2 ~ 51  Kt! ~ M2 �1! ! -024 ~ LNX+  8151+2 ~ ~ 51  I 1! + ~ 2!
STSPQ�452" 1! ~ $YSP f �' ~ 12- I!-GNLTIdiGRLV2/12 LNX' ~ �152

1 +2 ' ~ Hl  K2! ~ H2  KX! ! G24 ~ 1114  M IM lei ~ H 1  l2! 4+2!
STSPQ �4KI! <STEP  �4K 1! ! XATIC' ~ GRAVY/12 ~ ~ LHY+ �182

I 42. ~ Hl  Kl! 4X2 � I! ! -G244LIY4  X'142.' ~ 81 K1! + ~ 2!
5! SPQ � ~ K2! =5!Sf Q �+K2! � IELTIC ~ GEA VT/12 ~ 4LNY ~  X152

I 42 ~ +El Ki! ~ 12 IK2! !-Gi4 ~ ANT+ MIMIi2~+MI K2�+2!
CONTIN OE
cod TIE ve
RETURN
END

sobeoaTINE Ecof 2  s! sf C,H2 ~ xdip !0MD EBEN, Icode ~ NHNP NhhP2
I Nhe ~ 81181, IfiXSGH!
COHHC 1/C E EC I/GELVT, CC 1 I 0, C Elf ST I,PEll ST i 4 Gi 4, DE LTIO
DIMENSION 1$PC  NhIE2! Mx ldh NP! XORO  IHKE! YOND  NMNP! ~ NMMN  Nhh!

I ICOIIB  MLXXGEibiXBIi!
Dd 10 I l,ife
JENP 1851  Nf e!
Dd 20 J~2,JINX
K I~Icode  I,J- 1!
K2 >ICC NS   I,J!
411= YOND IKi! - YON C  K 1!
LNTeXC ND  K 1 !-101C  K2!
H2M2~  Mi  I 1! 4 fi2  K2! ! ~ +I
O'Ysf J�4Kt � I!=$YSPC �411-1!-G24 LMX IM'Eiei ~ 4M2 K !~
SYSPQ� ~ Ki I!-$t$f lgoH2-1!-Gi4' ~ 111 ~ IX212+2 ~ eff2 K2�2!
5YSPQ  iadl! $1$FC �+1 I!-Gi444NY4 hihiei-4M4  I 1! ~2!
5!SPQ � ~ K ! SYSPQ  J4Ki! -G24'+ANY ~ �2124i ~ 412  Ki! 4 i!
CONT IN OE
CONT!HO!
RETURN
YIP

coal
BOO 1
bop 1
BOU1
Bdel
coal
boa 1
EOU 1
Bool
SOU 1
boa 1
BOU
bop 1
bovl
Boa 1
Bovl
Eov 1
8001
coal
BOU1
EOU
coal
Soh
800
Bov
800

001
002
003
004
005
006
007

0008
009
010
011
012
013
014
015
016
017
O'18
019
020

002 I



CARDO001
CABDOO02
CA R DO 003
CLR DOQ 04
CARCQOU5
CAR D0006
CLB 00001

100

CETAOOO 1
CKT L 0002
CRT LOG Q 3
CETAQQO4
CETAOQ05
CETLOO06
CETAQQ07
CRTLOOQS

10

0100
0200
0 300
0400
0500
0600
0700

000
OOO
000

EICiKEDKD LT NOOK ' r/ OOO
rrt6 ~ 2r51, ABOUND ~ ',t6 ~ 2! 000

000
000

CHECO001
CHEC0002
CHECQ0 0 3
CHECOOO4
CHECOOQ5
CHECQQO6
CHEC0007

70

20

50

40
30

10
10 C2

20

30
10

-52-

SRBRGUTINE CA f DO �'Ii, Cr NHNF ~ NHHP2 8!
DIHRNSION ETA  NIIRP! r4   ~ 8 ~ 12!
IF N ~ PC ~ 1! LFITE � ldC!  C  I! rI=l ~ NrlNPi!
IF  N. KQ. 2! 48 IT@ �, ICC!  EIA  I! ~ I fr Ntk E!
FORNAX [fl f 1 0 5!
RETU RN
KND

SUBROUTINE CETL 8l,eirfIBITrKTLlrETL2 ~ XEFTBrNHRE!
DIhZNSICN Fl  lhNP! Hi  lhlE!, Elil NHNF! ~ ITii  NHNP! DEPTH NHRP!
DO 10 1~1 ~ VFNE
ETLl  I! ~81 [I! -DKP 8  I! rHXL T
ETL2  I! ~81 L! r82  I! CEETH lI!
CORT I RUE
RFTVBN
KRD

SUBROUTINE CRKCNS [H,Xr CULI.4!
IF  LRS  H-D!,LT ~ eoUN I! EE'IURN
NRI'TK �, 1C i! Rr Qr BQQNI

1002 FQRHAT  'lf!0 r 15Xr STARILITI CHECK ROUN C
1 lh r5Xr ~ HEIGH'I Ifif r ~ 611 ~ 4r51 ~ r DEPTH
RETURN 1
END

SOBROUI INK CECOHP [NKG'I,ILC11, XND12r NBLNXr I!
DIHENSXCN i  IND11 ~ END 12!
I>l
DIAG>L  I,l!
XP  DIAG . 3.'I 1. 8- 30! GC I C 10
DIAG =SGRT  IIAG!
DO 20 K=lrkELND
A  I r 1! =1   I, 1! /DIAG
CONTINUE
I~ Ir 1
XF  I GT NXCT! BETDNN
LIB~BRAN U 1
14iI LIh
L3>L- I
DO 3 0 J ~ 'f,  . I t.
Xt  I+ J G'! RECT+1! GC TC 70
12~I4r J-1
It  I ~ LT. Leil D! 12~1
DO 40 El=If,13
It  I-11 ~ J ~ GT NBLRD! GO 'TO 40
8= I- Il
6  Ir J! ~ 1  I ~ J! A  X 1r84 1! ~ f  Itr NrJ!
CONTINUE
CONTINUE
GO 1'0 70
NRITE  Lr 10C2! I
'FORHAT  'IH- I ~ ' SINGCLLF ELEHKNT IN RO ~ ' I3!
STOP
KND

SUBROUTINE f0 FCEH  Cr SYcf 6r Ar Br ICON!
COHHON/Cl;SIC/88NPr NFNPi ~ l EANDF., BRAND/ hilILCL, HAXHG,BLEB'l'8,

HLBSNG NHHBN,Be<BR,BBTEB ~ HLIHBN,HA1CEN HLIKL NHKL
2 8 i 1G 8 8, 8 f 1 I'. E It
COhhCN/SCBTLC/8 [3!
DIIIKNS ION C  NHNE2!,SI f 8 ILHNP!,ICON  hAXE 1,3!,A  HLXEL 3!,

8  HAXEL, I!
DO 10 I~ I, ltEI.
TLNio.
DO 20 Jctr 3
H  J! ~ICON  !,J!
VARc TA ere [I ~ J! ~ 0 �+1  J! -1! +l Ir J! ~ G � ~ 1  J! !
CONT I'8 UL
V 6 8 = - V l Ir /6 ~
DO 30 J=!,3
SVSFH k  J! ! rVAR+SISf8 V  J!!
CONTI NlfE
CONTXNUI
RETV RN
LND

0000
0000
OOOO
0000
0000
0000
0000
0000
0000
0000
0000
OOOO
0000
DOCO
0 000
QOCO
OOOO
Qddd
OOOO
0000

DEC OOOO '!
DECOQOQ2
UBCOOOO 3
DBCOQO04
DECOOOO5
DECOOOO6
DKCO0001
DKCOQ008
DECOOOO9
DRC00010
DECOOO'I 1
DKCOQ012
DECO001 3
DECOQ 0 1 4
DECO0015
L'ECOO 0 16
DECOQO17
DECoaole
DRCO0019
DBCOOO2 0
DRCOO021
DECOOO22
DEC00023
KECOQO24
DECOOD25
DEC00026
DBCOQ021
DECO0028
DEC0002 9

100 PORH0001
200 POR80002
300 tQRHOOO3
400 POB 80004
500 PO880005
60O FORHCOO6
100 f QR80001
eoo Foahoooe
9OO FOR HQOO9
000 FCRHOQ O
100 I'OR 800 11
200 l'OR80012
300 FON 800 'l3
400 tORHOO14
500 FOR 800 15
600 tOR BOD 16
700 FOB lfo0 17
800 FCRHOO'I8
900 FCRHOU!9
OOO FORHQQ20



2C

SUBROUTINE FCSC91 {8'1»82»91»Q2»al»V1402 ~ 12 ~ SCX»SOT ~ LAEA ~
1 I P ICCN ~ 51X,SlY,CFQ ~ Cf1 IEPTN,COBX CCET STStQ ~ CX,CY,CXT,

Eaxx iaTT ~ EC xl!CCNBCN/CCII/If SICD ~ If R!C 1 ~ IKDVIS, ICN VECitbtha»IVKRSN
;Qdhoh/CPNC F/CNAVT ~ CQU IC, t INK T1,DEAST2,624, DRATIG
CONRCN/CCVII/INNP. NUNEi. IEANDR, NUAND:,NlXNGD,UAXNJ,RLXRNN.
81184 C, Hhl EH NUCLN Nh92Y 4 NAY NKH, NA I j8 N I'AXE{ ~ NREL

2 SAXQUN ~ UAX}ehD{UENSIGN 81 bhNP!»ki Ibh ~ Y}»91 NHNP2! CI IHRNP2! Ul  NNNP! yl {HNNP>
1 JZ  NhhP! ~ Vi lbRNF} ~ 01 INEIF! ~ Sgt  NNNF! XXEA  NNEL!

1 thxxEL ~ 3!»U {NAIEL»3! rtCCN hlXKL ~ 3> ~ Sll INNNP! rs'>Y  bhhp!»
CPG  RNEL!»C E 'I  Vhil ! i f IF III lb 8 NP;, COT I  NhN e}, COST  NRHP! »I �! ~

4 Y SFC {H h'N'F I} C I INN'NF'! C 1 INANE! CX Y {Nlthe ! EDX I  SHEL!
4 HDY'I {HAEL!»EIIY {NREL!

DO 40 I~1, HRNE
SPILD+59RT Ia1  I! 4»2iv 1 II! 4 ~ 2}
VOX I! <Ul  I! ~ SFEKD
SGT  I! ~VI�! ~ SPIEL
SPEED=SORT    Ul  I! -U2  I} ! ~ 42i  Pl  I! Vi  I!! ~ ' ~ 2!
SYX  I! =  82   I! -0 1  !! ! ~ SEE E I
S1T  I! »  V2 I>! -V 1  I! ! ~ STEEL
CORI I! ~CQEICiql �41!
COR'I  I! i CCPICiC1 {2it 1!
CONTINUE
DO 10 I ili1BEI
112~AREL {I!/12»
DN1D I>a ~
Dklatia.
8 'I UN T~ a.
82EHT<a.
DDDXic ~
DDDTia»
c o tl I x = 0 .
CQBIT~U,
SOXX«.
SOTT e.
S 1 XI~0 ~
51TTic.
8182~0 ~
8181~a.
FIX~0.
rxT-Q.
FYY ~a
DO 20 Ji 1 ~ 3
I  J! >ICCH  I i J!
DNYDXiD81DXtB II»J! 481 IR  J!!
Ultl DTia81 CT il II »J! 481 {H  J! >
81KNT~N1KNT»81  X  J} !
82ENTi82ART»82  I  J! }
DDDX~DCDIil {Ii J! ~ DEP'lk ll I»'! !
DDDTiaaatil II,J> iDKPTN  I  J! !
CORIX~CORII+CCSX X  J! !
CORI'TiCOBIY iCOBY  I  J! !
SUXXisgx I-ECX II  J! !
SDTTisgTT-SCT II  J! !
S I XX=S1XX+51X  I {J! !
5 1'I'I ~ S 1T Ti 5 1 Y   I   J } !
Hlkii8182ikl  R J! } ~ 82  l J! }
N{81~81K1481 X {J! ! 4' ~ 2
F'IX tXX+91   ~ I  J! -1! 48  I ~ J!
rXT Pxtiql {iih{J!-1>ix it,.!iql �4HIJ! > ~ E I,J!
FTTir Y tie I {24 I  J! ! 4A II,J!
CONTI NU i
CORI Xico U I 14 1 12
CORI YiCC FIT ~ 112
SOXX SUXXi1 1iictg  I>
Sg YVES UVT ~ I 12 iC E 0  !!
SYXX-S YXXix 12 ~ Cf 1  I!
S1YT~SYVYil 124CE1  !!
DD 30 Ji1» I
STSFQ �' ~ I  J! -1!»S'IS EJ Iiil IJ! -1! ig 24+DSA1304 CklDxi {82 IUT+N2  I  J! > !

»024 ~ I Ct 1 ~ IK 1 EAT»U 'I Ill IJ ! ! !»G244DRlTIC ~ IR 1EhT ~ NZEUT+ II Il!2! ia  I ~ J!
2 »G24/2.' ~ lF 1FhT ~ +2»818 1! ~ E  t»J! +CCRIX iS XI»slXX
3 ~ COAX  I  Jl ! iA12-SCX IX IJ! > »1 1 i ~ CFD {I>+S11 ttt  J! ! 112 CF  I!

- {KDXX  I! ~ f XX48 t,J} iltlt It} ~ FYY ~ 4  t»J! ! /AREl  I! /4»
SYStq� ~ N  J> }-SVSFC � ~ N [J>!+G24 ~ DVllraiLRIDY ~ {84EST»82  b  J! I!

1 ic24iICDYi  PIENT»IIl {N IJ! > ! ic24 ~ DSATIC4  8 1lhl ~ 82EIIIikl82> ~ 1 {I,J!
2 iC24/2. i tb 1»ETi»2i«1!I 1! ~ I  t, J>+Colt YisC Ytis1 Y I
3 iCCRT  N  J> ! ~ 112-SCY IN IJ! > ~ A 12»Cpa { I! is I Y Il IJ! > ~ l12'4CF1  I!

-  i 0 1 T   I } ~ f I 1 i B { I, J I + I U 'I 1 { I > i E V I 1 I I, J } ! t I RE 1 { I! /4.
!C CON'I I N tlE
I C CONTINUE

RNTU Fb
XNU

FQQ 'I
PQQ1
roQ 1
rgq1
PQQ 1
FOQ1
toq 1
POQ1
FQQ 1
paql
PQQ 1
PQQ1
pOQ 1
roql
tgql
FOQ 1
toq 1
rgQ1
rgq
roQ
POQ 1
FQQ
POQ
FOQ
tgQ
PQQ
FOQ
rcq
FOQ
FOQ
tOQ
POQ
roQ
tOQ
POQ
roQ
FOQ
roQ
FOQ
tOQ
POQ
roQ
FQQ
paq
POQ
FOQ
FOQ
FOQ
PO
FOQ
FO
PO
FO
PC
PQ
PO
PQ
PO
FO
Pg
PO
ro
FQ
FQ

P FO
PO
PQ
FO
FO
FO
FC
Fg
rc
I'
FQ
FQ
Pg

P PO
ro
FC
ro
ta

001
002
003
004
005
006
007
OOR
009
010
all
Q12
013
D14

0015
016

0017
Ole

00 19
0020
0021
0022
0023
00 24
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
003 7
003B
0039
0040
0041
0042
0043
0044

10045
100 46
10047
1004B
10049
10050
10051
100 52
10053
10054
100 55
10056
10057
10058
10059
10060
'10061
10062
1006 3
10064
10065
la 066
10067
1006 B
10069
10070
10071
10072
10073
10074
1007 5
10076
10077
10078
10079
10080
lga It 1
laa$2
100S3
10084



SUBROUTINE FONCQ1 hlrhirqlrq2 ~ TNU2XrTAU1TrARfarAr
5 1f ~ $1T ICCN,CF1 ref FTB,CCVI,CCH'I STSFC ~ Cx ~ CT ~ CXT ~
E DX I r E f 1 T r 1 t J 1 r C I N 'h r G I b h ~ I II ~ 1 4 r T T !

C Ohhc N/CG R 1 I / hh N P r Hb N E r ~ I i A H C 8 ~ NB A ND q r h A I NO C r h A XBQ r h A I 8 VH r
1 NAXRPQ,NHBBN,Nhqeh ~ Nhlbd,haxhed,BANCHN,HAXEL.HHEL,
2 BAAQBh,hf lbbh
Ccilhch/C E BG E/GN A VTr CC BIO, fliN ST 1 ~ DXH5'I 2 ~ K 24 ~ UH ATIO
COHBON/COP'1/IPNJCUr I ERIC 'I,IELVISr ICNVEC r IVI HCrIVI RSN
COHHON/C VI h f/NT181 r HBAG ~ htIB r BA IVI ~ ST NT Jh
OlhENSECH A I  NBHP!,82 Ilh ~ i},ql  NHVEi} Cr  NBNP2! ~ CIT NHNP!

1 TAU21  NhliF! TAU2E  Nhhi!,JCOH  hAXEL 3! CI  NBNP! Cl  NBHP! ~
2 AREA  NBEL! ~ A  BAX4L,J!,B IrAX I 1,3!,$11  Nt HE!, S1T  NBNP!,Crl  NdEL!,
3 DEPTH  Hhdi!,CCRX  NBNE} CCFY  Nhdr! K �! ~ STSFQ  NBNPJ! ~
4 EDXX  NHEL! Efx 1 {HBXL!,f I ET  NHXL},DI BV  f AXNI! GA HV  BAIPI!
5 XN  BAIVI} r TV lhAIIII! ~ Tl {BAXNI}
CALL N JNL'5  TA�I, Tl $21,CIEhrGABNr Xh ~ Yh rII!
DII 40 1~1 ~ AFHE
COBX {I! rCC EIC ~ C2 �' ~ I!
COBE  I! ~ CCBIOhq2 �41-1!

40 CONTI NUE
DO 10 1~1 ~ Ndf 1
A '} 2~Ah IA  I ! /12.
Ddlcck~cr
DB1DDT~U ~
B 1Eh'I= 0 ~
B2H2io.
CORII=OS
CURIE>0.
Slxx 0 ~
$1YT<C
$2x40.
$2T~U.
FIX<0.
FXT=U ~
FYT~O ~
OO 20 J=1,3
K  J! <ICON  I,J!
DH1DDI~OBICIXi hl K J!! ffPTH K J}!�8 IrJ!
Cdt DCT ~ CB 1 ftT i {81 {K  J! ! -Cf 3 TH  K  J! ! ! ~ I {I,J!
H288T~B2EBTihi  K  J} !
82B2~82H2ih2  K {J! ! ~ ~ 1
COBIX~COBIXiCORX  K  J! !
COHIY~COVITiCCBY  K {J! !
5 Vxx~ 5 I I X-E 'IX { K  Jl !
STYT~51TT-$1T {K  J}!
S2X=52X+TA f if  K  J! !
52T~$21+TAUiT  A  J! !
FXX=FXX+q2 � ~ K J! 1! ~ f II ~ J!
PIT F IY+Q2 liix  J! 1! iA If r J!+Qi {24K  "! !
FYT*PTTiq2 l2 ~ k  J! ! 4A II rJ!

20 CONTINUE
COR IxacC V IX ~ All
CORI E<CC NIT ~ A 12
SI Xx~hlxx ~ I 124CP1  I!
SITT>SETT ~ A12<CPl  I!
$21~52K~Xii
S2! >$2 Y<A12
DO 30 J=1,3
STSFQ � ~ k {J! -1! mSTSPC  I ~ K  J! 1! -G24 ~ Chlfc I ~  82ENT+B2 IK {J! ! !'I iG24/2 '4  I'iiahT' ~ ' ~ 2+ Villi! ~ i  I, J! iCCHIX i$1XX ~ S2X+CCNX  K  J! ! ah }2

2 -$1X  K J! ! if 1? ~ Cll {I! ~ TAU2X  K  J! ! ~Ali
3 -  ADIX  I} ~ TIN' ~ 8  Ir 0! iEC J1 II! ~ FXY iA  I,J! ! /AREA� I! /4
5YSFQ l24K J}! rSESFC liil {J} }-G24rch IDCTi IN.ASTrh2  K  J}! !
1 +024/2 ' ~  Bi fhT ~ ~ 2+B282} ~ A  I, J} iCCRI'EiS111+S2TiCONT  K  J! ! 4612
2 -Slx  K J} ! rA12icrl  I! iTAU21  k {J} } +I li
3 -  EDIT  I! ~ F XY48  I ~ J } i! f 11 {I! 4PTT4A I I r J! !/I PEA  I! /4r

3$ CONTINUE
10 CONTI H UE

NBTURN
EHC

rog20001
Pcg20002
Pcq 20003
FOQ20004
rog 20005
roq20006
Pcq20007
Pcq20008
FCQ20009
FOQ2OO IO
POQ20011
FOQ20012
F oq20013
FOQ20014
FOQ20015
Foq2oo le
PCQ 2 0017
PCQ200'ld
POQ200 19
rog20020
PGQ20021
POQ20022
tcg 200 23
POQ20024
rog 20025
POQ20026
FOQ20027
POQ20028
FOQ20029
rOQ2OO30
rog20031
POQ 200 32
tog20033
POQ20034
rog20035
FOQ20036
PGQ20037
Foq20038
POQ2oo39
POQ20040
Pog20041
FOQ 20042
POQ20043
POQ 20044
POQ20045
tOQ20046
l'OQ20047
FOQ 20048
POQ20049
FOQ20050
roqxoos 1
POQ20052
POQ20053
roq2o054
POQ20055
FOQ20056
POQ20057
POQ20058
POQ20059
FOQ20060
FOQ20061
tcq20062
IIOQ20063
roQ20064
PCQ2OO65
FOQ20066
FOQ20067
FOQ20068
FOQ20069
roq20070
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20

~ 0

sOBBoUTINE roasoe  NE, INE11,11112,18ABI,K,c!
DIRENSION 8 �1011, I'ND12!,C  INI'Xl!
C�! C l!/I �,1!
DO 10 J 2, LEAlo
irr 0.
Jl>J-1
DO 28 L> ,J1
LJK~ J-1+ 1
A>A+8  LrLJE! NC  I!
CONTINUE
C  J!  C  J! -I!/8  J, 1!
CON'Tl NUE
NDIP~NBAND-1
EN~BEARD+1
DO 30 Jv11 ~ 18
A~O.
J I~J-1
LtiJ-NDIF
DO 40 I~IT,J1
1JBvJ 1+1
L~A48  I ~ LJ 1! vC  L!
CONTINUE
C  J!  C  J! - I! /8  J, 1!
CONTINUE
RBTUBB
EiND

POB
PCB
POR
POB
FOR
POB
POB
POR
POR
PQR
POR
tOB
POB
tch
FOR
POR
POB
FOR
POR
tOR
PUB
POR
POR
POR
fOR
tOB

0001
0002
0003
0004
0005
0006
0007
DOOR
0009
0010
Doll
0012
oo13
0014
0015
0016
0017
0018
00 '19
0020
0021
0022
0023
0024
0025
0026

00000100
aoo00200
00000300
00000400
00000500
00000600

00000900
00001000
00001100
00001200
00001300
00001400
00001500
l00001600
0000 1708
DOOO 1800
0000 1900
0000 2000
00C02'�0
00002200
00002300

GEO
G iKO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GRO
GRO
GEO
GEO
GEO
GEO
CXO
GEO
GXO
GEO
GEO
GXO

20

40

00002400
00002500
00002600
00 Oc 2700
00002800
0000 2900
00003000
00003100
00003200
00003300
000034lQO
OOC03500
0000 3600

CEO
GRO
GXO
GEO
GEO
CXO
GEO
GXO
GXO
GEO
CBO
G IO
GRO

10C4

3C

!O O6

19

1010

1004

00003700
0000 3800
0000 3900
00004000
00004100
00004200
00004300
ooc0440o
000045GO
OOCO4600
00004700
00004800
000044900
00005000
00005100
00005200
00005300
00005%00

GXO
GEO
GEO
GKO
CEO
GEO
GEO
GEO
GEO
GLO
CEO
GEO
GEO
GEO
GEO
CRO
CEO
GEO

SUBROUTINE GXCh  BINT ICOL,L, 8 ~ ABEL ~ IOBC ~ 10BD SYSH 8!
COBROB/CG BIT/NB1P ~ NN1 fir NE AND 1 ~ BBANDQ r 1 1110Dr BAIHQrhLIBNB ~

HAIBNQ NBFEN ~ NHQBN ~ BEVEL,BAXBBN ~ BAICBL ~ EAIEL NEIL
RA XCSB, 8 I Iheh

COHH01/SOR'TNC/K �!
DIHENSICN LINT  NHNP! ~ ICCL  HAXEL,3!, I  HAXEL ~ 3! 8  hAIXI 3!,

1 ABXil  NhEI!, SYSHH  BLINC I, BL1818! rICBI  !BLP! r YOKC  NBNP!
DIhENS ION I EE f 8 �, 2!
DiLTA I PENH I= ~ 1,2,2,3 ~ 1/
RNITE�r 1002!

'l002 PORHAT   180 ~ 51r rGEOHETBICAI BELLTIONS'/1 E r 101
2 'KLEBELT'/lB 101, ~ BUHEEB ~ ~ 4X ~ Al ~,EI ~ rtl'

BX A2 EI '82', 8X ~ 4 A3 4 81 ~ ' 83,81 'ABKA'/lh !
DO 10 1~1,LREI
DO 20 Jml ~ v
1  J! ~HINT  ICON  I,J! !
ICO1  I r J! vK  J!
CONTINUE
Da 4O J-1.3
I  I J! =XOBI �  IPEBB  J, 1! ! ! -ICBD  I'  IPEBB J 2!! !
8� J! ~YCBI lK IPERH  J ~ i! ! !-YOVD K  IPEEB lJ,1! ! !
c01TINUE
iNEA  I! 0 ~ 5 ~ �  I 1! ~ I  I I! -8  I 2! ' ~ L  I 1! !
IF LRKA  I! C'I 0.! GC TC 30
1 BITE �, lo I 4!
FORdAT �80,51,'NEGATIVE if EA IR ELEREN'I' r14!
STOP
T AB> ARIA  I ! /12.
CALL SOBTR
I T~K �!
K2 K �!
13 1 �!
I'YSHH  Kl r 1! vS YSHB � 1 ~ 1! vi +VAN
I 2liK2-I 14 1
STSBH KlrK21! rSYSHB  K1,Nil! +TAB
I 31~ K 3-K 14 1
SYSRN  I lrK 3 1! *5YSHH  I 1rK Ii! 4 VAN
STSHB �2r 1! +SYSdB  Ki ~ 1! ~ 2 ~ ~ VAB
K32>K3 K241
SYSHH K2rX32! ~SYSHH  K2,13i! vVAR
SYSHH  K3 ~ !! sSYSHB  K3,1! 4i. ~ VLB
Vhr 1 I �,10C6! I.i  I, 1!, I  I. 1!, I  I, 2!, 8 �,2!, I  I,3!,B�,3! . ABEL  I!
Fohhi'T lh rEXrle ZIr6 le 9 1rlI! rtl2,1!
IF�31,1T NEANDH! GC TC 10
1 Bill CB=K I 1
CO1T 11 Ue
VBITX�,101C! Nelllfh
e'!BHLT �HG ~ 101 ~ 'BANGHIITH cP THIs GRII Is ~ NBANUH 14!
CAI.I. SLINK �6!
IF  NBANDH r ier HAIiHNB! BITURN
VBTTE� 1CCE! NBAKDH
FONHAT  !HO.SI.r EINCV ICTH rS 'TCC l ANGE, LEAKCH ',15>
5IOP
KND

0001
0002
OOO3
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022

023
OQ24
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
OOI42
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
0054



CC!»NEXT,NINT,XOND,IORC!
~ hi 1 NCD ~ NA INC » hA Xeeh ~
Cep r N AXE!» Nh EL»

51EP, PNASE, !TINE

SUBNOUTI ~ E IN'Irht ETA,ITAI Rv, Nhhl, SISFC,RNNP2!
DINENSION El i  NNRf!, il lee 1 INNNP!, ststc I !RNP2!
DO 10 I='I, NFR I
ETAPNV�! IlA�!
s ISFO{1!»o.
CONT!RUE
11=NBNP» 1
DO 20 1=11,l ehe2
S'IS FQ   I ! »0
CONT!NO I
RETURN
END

OQ
00
00
00
00
00
OO
00
00
00
00
00

00100
00200
00300
00400
00500
00600
00700
00800
00900
O10OO
01100
C1200

I NTIOO01
INT 1000 2
I NTIO003
INTIOO04
INT 10005
INT 10006
INT 10007
INTIooae
INT!0009
INTIOO10
INT IOO 92 1
INT10012

10

2C
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SUBROUTINE 1NTEPO  U ~ vrxhr Yhr 1 » Uhr Vhr1
C ONNON/CGRI L'1NNNP ~ Uihhi2 » A!AND'll ~ NB AN Cg

8 A X 8 VO, N 8 8 8 4 ~ Nh Ce N r Nh v e 4 r BA 1 8 BN r h 1 I
2 BA I C ih N 8 1 1 h P Il
CONBON JCIN I 1 G/TIN I ~ TI NC, NNIACT, PK PAC, I
CONNC 4 JCINI frrh I XPT
DINENSIQN N! XT  NAXNCQ! »NIUT  NAXNQC! »1C

'I!CON IBAX IL » 3! rh �! ~ 0  831 NCD! ~ I  dlx'NCD!
DO 800 1=1 NNEL
8 l ICCN  I ~ 1!
82>ICON   I ~ I!
83 !CO V�,3!
X 1 ~ I C R L'   N 1 !
X2clOAD  N2!
13cXORC  N3!
I 1c YOND  N1!
I 2 c'I CN 0 I N2!
I3ctoeb  83!
01~0  N1 !
02=0  N2!
UjcU  %3!
Vlct  Nl!
92~V  N2!
Vjct  83!
43* I2-Tl!
83 -1. ~ �2-11!
Cjc t1 cx2 11ct2!
DIS3cA3 ~ X3c{3 ~ I3cC3
0!S83cAjcXI! �!»ejcth {1! +Cj
D183=1 Ps �1583!
IF  DI83 IT 0 001! DIShjco
T3cDISjcCIEN3
IF  T3» LT»O ~ ! GO TC 810
12c {T3- Y 1!
82c 1 ~ {13-11!
C2c  Yl cl 3 I3 ~ Xl!
DIS2cA2 ~ 12cr2 ~ I2+c2
DIS82>42cxh ll.! re2ct8 {I! +C
DI 8 2>EBS �! ca 2!
IF DIh2 IT C Co'l! EIse» ~ C»
T2~DIS2 ~ DI ce2
IF  T2 ~ 1'I 0 ! GO TO Plc
Al  t3-I2!
Bl>- 1 ~ + �3 12!
Clc Y2' ~ I 3-XicT3!
DIS1>h 1+Ilrr 1 ~ tl+Cl
0ISht~ 6 1 ~ I P II! +81 ~ Ih  I! CC 1
01hlcABS {btchl!
IF  DIN l. 1T C Col! Z ISN lcC
Tlcbls lee! eel
IP  T1.LT.O.! GO TO 81C
E=�2-Xl ! c  I3-Yl! - X3-1'I! c  I2-Tl!
UX=  I2 Ill c 'I03 01! -  I -Yl! c �2-0'I!
Ut= �2-I 1! c � 3-01! - {I 3-X 1! c �2-01!
VI=  T2-fl! c V3-Vl!  tj-	!c V2-Vl!
Vtc  X2-Xl! c  V3-I 1! - �3-1 1! ~  T i I 1!
Uh Blc  Th{1!-tl! ~ ON/& IXN L! 11!+01/8
Th V 1+  Ih  L!-Il! ct tie- �8  I! -Xl! ~ VX/8
Go To 89c

810 IF {I LT.N811 ! GO 1C ECC
RNITE �, 1080! I

1080 PQRhAT  I 'lo!
STOP

BCO CONTINUE
e90 RETURN

END

N{ IBAXN'00! rto80 NAXNOD! r
r I 8 Ih AXPT! ~ Id  NAY PT!

INT Eooa 1
INTEOO02
INT E0003
INTEOOOU
INTEO005
INTEOOO6
INT EOO07
INTEO008
INTeoao9
INT EO010
INTEO011
I NT EOO12
INTEOO13
INT EOQ14
INTEO015
I NT E0016
IBTE0017
INTEOO I 8
IPTXO019
INTE0020
INTE002'I
INTE0022
INTE0023
INTEO024
INTE0025
INTE0026
INTE0027
INTa0028
INTB0029
INTX0030
I NT E0031
INTE0032
INTE0033
INTEOQ34
I NT E0035
INTE0036
INTE003'7
INTEO038
INTE0039
INTN0040
I NTE0041
I NTB004 2
INTE0043
INTE0044
INTE0045
INTE0046
INT E0047
INT EOOU 8
INTE0049
INT EO050
INTB0051
I 81'E0 05 2
INTEOO53
INTEOO54
INTE0055
INTE0056
IN'PE0057
INTE0058
INTE0059
INT80060
INTB0061
INTE0062
INTB0063
INT ~ 0064
INTEQO65
INTE0066



SUBROU'TINE LOCGLO  QBA NGr EIN ~ C«GLTOLO!
CORNO 8/ANG I E/I, C
Cohhoh/CURIE/NBNP.NNBE ~ bEANDN ilelNDQ,NXXNOC,hlXNQ,BAIPNV,

1 hl I 8 4 G, 8 ti 8 8 N, NN Q 8 8, N ti V I 4 ~ 8 A I 8 BN, 4 l X Q 8 I, dl X K I ~ 8 tl KL ~
2 BAXQedr'll 1884
DIBKNSIOH  PANG  NNCFN! C INNNP2!,N JN  NBQ EN!
DO 10 I=I.NNQPN
It~NOH  I!
lNG=GLTOLQ«CEXNG I!
CALL 1'NIGC  XNG!
CALL NOT Y  Q � ~ I 1-1! ~ Q �«11! !

10 CONY'I HOP
RKTUPN
END

SUBROUTINE C UYPD'I  ~ r' ~ !
cohBON/cINIE G/Tlhx, TI bc 8 EPAcT RK Pic IETK P ~ PRESE, ITIRK
COBBCN/COV'1E/bcax
IF  ITIBK/SCOT«BOUT ~ EQ Illhi! Go TC 1C
IF ITINE 7 , 2! GO YO 10
IF ITIBE . EQ. 5! GC TC la
RKTU RB 1

10 RKTUEN2
KND

Ooa'I
OOO 2
ooax
0004
000$
0006
0007
000 8
0009

oaT
OOT
OUT
OUT
0OT
OOT
OUT
OUT
OUT

SUBROUTINE EOSYTT A,B,C,C!
C Oh BO N/ i 8 G I E/ 5 I 8, C C S
El~A«ccs«e«EIN
B~-A«BIN «e«cos
C 1 rrC «COS «8 «5 I 8
D -C«SIN«t«CCS
A«Al
Cicl
BBTDBN
KHD

00000100 PCS
00000200 POS
oooaasoe pas
Oaoaosaa pos
ooaaasoa Pas
OaaaO600 Pas
OOOOO700 Pos
oaoaoeao pas
00000900 pos
00001000 POS

Doc 1
0002
0003
coos
0 005
0006
0007
0008
0009
Oal0

SUBROUTINE ES92T  Ar 8 ~ Cr I!
Cehhott/ANGL E/SIN r CCS
AY~A«CCS«C«SIH
81 e«COS«p«SIN
C> 8'«SIN«C«CCS
D -8+SIN«I«CC«
E~A1
8~41
RETURN
END

00000100 EBK
000002oo PRK
o00003aa pBK
000004oo PRK
00000500 PBK
000006OO Phe
OOOOO700 PRK
oooaoeoo EBK
00000900 PRK
Oa 001000 O'RK

0001
oao2
0003
0004
0005
0006
0007
oooe
0009
Oo'IO

20
10

lrNKNP

Jl
,1 ir
-1,4 ~ IC -1! r 8 7 Slb II R,I C!
r r ~ IC 1 I ~SY SPN II Sr IC!

40
30

-57-

SUBROUTINE
COBNON/CGB

hlXBVQ ~ 8
2 hlXQeh,tl

DIRK NS IC 8
RDIF~NBNP-
DO 1 0 IS«l
DO 20 IC~ 1
SESIIQ � ~ IS
SYSNQ �«I 8
CONTI bVK
CONTINUE
4 I =N DIP«1
Jl =0
DO 30 Is~It
JliJ3+1
LIh~ NelNKE
Do 40 ICil
SYSBQ � ~ IE
SYSIIQ l2 ~ Is
CONTINUE
COHTINDb
NETU8 8
END

QNXT  SY St! 4 r r Y r NN!
II/NNNP, HNXE, bEXHDN,NBANDQ, BlKBCI BAXNQ ~ NAXRVB
BHPN,NBCBN,NNVEi ~ hlXNBN ~ dlXQEE BAXRL ~ NNEL
! XNEN
stsrC dixr .PAXEHC! .Sxshh elxxcxrhlxebh!
NEXXDN« 1
,NC!r
r HE ANKH
-1,2«xc- 1! *8 1sre  I 8, IC!
r 2«IC-1! = Ysr 8 Ixxr IC!

00000100 L
00000200 LO
ooaoa300 Lo
OOOOOuOO L
oooaosoo I,o
OOOOC600 I.O
oaooo700 Lcl
OOOOOBOO LC
00000900 Lo
OO001000 Loc
00001100 LOC
00001200 LOC
0000'1300 LOC
00001400 I.oc

00000100 QBA
00000200 Qhi
00000300 QNA
00000400 Qhi
OOCOO500 Qhl
00000600 Qhi
00000700 Qhi
00000800 QRA
OOOOO9OC Qhi
00001000 Qhl
00001100 Qhi
00001200 Qhi
00001300 Qhi
00001400 Qhi
00001500 Qhi
oooo1600 Qei
00001700 QBA
Oacol eoc QBl
00001900 Qhl
OOOO2OOO Qhi
00002100
0000220O Ohl
oaoo2300 Qhi
00002400 Qixl

Gaea 1
G0002
GOOO3
GOOON
GOOG5
GO 0O6
GOOO7
Goooe
GODD9

0010
GOO I 'I
GO012
GOO 13
GOO 14

0001
0002
0003
0004
0005
0006
0007
oooe
oo 0'!
0010
Qel 'I
OO12
0013
OO14
0015
0016
Oa '17
0018
00 19
0020
0021
0022
0023
0024



Qaloa RRA Daaa1
00200 &EAD0002
O030O eRADOOO3
00400 REAoaOo4
00500 RAA 00005
00600 BEAooaod
08700 NEADDOQ7
00800 RxADoooe

00
00
oa
00
00
00
00
00

10
loci

~ 0

20

'la

70

60

50

SOSROOTINE SOTS  A E!
coehcs/ANGLE/ s,c
E~A+C+8+S
br-ArsrbrC
A=I
BETORN
BND

000
OQO
000
000
000
000
aao

0 1 aa
0200
0300
0400
0500
0600
0700

ROT VQOO 1
SCTvoo02
ROTVOO03
SCTVOQO4
Rarvooas
BOTVOOO6
&QTvoao7

SUNNOOTIAR SEINE N!
obrA sTAF/384 ~ /
SRITE� ~ loai!  STAB, I ~ l,d!
Fobhbr �80 X,4283!
RETURN
ERD

SLZNooal
SI,INQO02
SLIN0003
BLINODO4
SI.I Raaa 5
SLI 8 0006

10C2

-58-

SOSROOTXRE FEADX  I ~ Nhd!
DI&KNSION X INNH!
DO la Zr I ~ Abbrs
READ � ~ lao 1! I  I! r X  I+1! r I II+2! rX  IA3! rX  Ird! ~ I  ZP5! ~ I {I 6! r I X+7!
CONTINUE
Fosh AT   Pt I Z. C!
RETOBN
SSD

Sob&ooTINE BCTeo SXsec.bcb.QBARG!
Cohbo 8/ANGE X/s f C
Codhol/CGRlt/NBNP ~ NdNPr, NEARDer NBASDQ ~ hAINOt ~ NAXSQ, BAX888,

1 dAXBNQr NBEBIir NhCBNr ABVB ~ ~ NAXBBNr BAXCEArhAIELr NBELr
8 8 XQ bd ~ 8 A 1 8 Ee

DZSENSION 8 ESI Q  8AX80r EAIBAQ! .NON ehcbb!.QBARC  NhQSN!
LIh 1 = NBA st C/2-1
OO 10 I=1,ABQBN
I R~NQN  I!
L I hr. LI 8 1
IF IR rLI ~ ZZB! GO TO io
CALL TRIGO  CEAHG I! !
OQ 30 Icr1rZIB
Islay I 8 I C
CALL POSTTT  SIShg�' ~ Ib 1 1 ~ 2+IC+1! ~ SESht �4ZR1-1 ~ 2+ICt2! r

1 Slsha�+I	,2rIC! ~ Slbh  � ~ XR1 2+ZC+1!!
CONTINOE
GO TO IO
It  IB ~ EQ ~ 1! GO TC 1C
CALL TRIGO  CBANG  I! !
LIh= Ib-1
GO TO 40
CONTIN DE
8 DZF>  best2-NBANDC+2! /I
LXS ~NBANDC/2
DO 50 Ir 1 ~ lbgbb
X&HQ ~  I!
LIhr LZ81
Zt IR rGT NZIP! GC TO 60
CA .L THIGQ ICBANG  I! !
Do 7O Zc=2,EIB
CALL PRET  SVSeQ l2rZB 1 ~ 2 ~ IC 1! rSTShQ �+! 8 1r2+XC! r

I $1880�4ZF,2+ZC-2!, BESS  �418,24IC 1! !
CONTINUE
Go To 50
It IR ia NBNP! GO TC 5 
CALL TRXGC  CBANG  I! !
LIR~LI8-  IE-NZZt!
Go To eo
CONTI H OE
RETU&b
END

00
00
OO
Qa
aa
oa
00
00
00
00
00
00
00
000
000
oao
Oao
000
000
000
oao
000
000
aac
Qao
000
000
000
000
000
000
000
000
000
OOC
QQO
oaa
000
000
000
000
000

00100
00200
00300
00400
00500
00600
00700
Qadoa
00900

1000
01100

1200
1300
1400
1500
1600
1700
1800
1900
2oaa
2100
2200
2300
2400
2500
2600
2100
2800
2900
3000
3100
3200
3300
3400
35 ao
3600
3700
3800
3900
4000
4100
4200

SOThooa 1
RCTBOOO2
SOT80003
Rordoood
soreooa5
BOT80006
RQT80007
Rorhoaoh
80T80009
ROTRQO IQ
BOT80011
RQT80012
BOT80013
BOTNOO14
BOT 80015
ROT800 16
RQT ea 017
SOT80018
BOT 80 0 19
BOT80020
ROTBQO2'I
BOT80022
ROThao23
SOTBOO24
Rorhao25
BOTSQ026
ROThaa21
sorhoo28
BOThao29
&OTiha030
BCTNOO31
ROT80032
ROTBOO33
NOTBOO34
ROTROO35
ROTSOO36
BOT80037
ROTHQO38
ROTBO039
ROT& OO 4 O
ROT 8004 1
soTSO042



ShX r 88 S ~ NHANCr I 8 DAX lr I SDE12!
ANDQr 8 AXSODrh1XHQrtt LXBShr
rhLXCBAreLXXLrNHELr

ricrISIEPrPHLsErITI HK
 INCEXl, I1LXX2! r

10
ND ~ SVESXrX!
BC,SVSEX I!

10

20

DOC 1
0002
0003
0004
0005
0006
0007
0008
0009

5TH
STR
STH
STR
5'Th
STB
STB
STR
STB

10

STN
STB
STH
STH
5TH
S'IH
STB
$TN
STB
STB

0001
0002
0003
0004
0005
0006
0007
0008
0009
0010

10

S,L,SB,C,

20

10

SUBRDUTIllf SOLVX  XrS VSF I r XEBEV r ST
COBHON/CGX II/SHNPr Sh Sir, SEAHDH, SB

I HAXBSQrNHEBNrNbQBN ~ SSVEN ~ BAXHBN
2 BLXQbbrbhXHHH
COhHCS/CI11EG/TIS fr IINCr EXFACTrRK
OIHXNSICN I �81! r SVSFX lbbb! rSISHX

1 XPNEV {NHS!
DO 10 I 1,188
X {I! ~TISC ~ EYE FX  II
CO1TINDE
CALl, PDRSUB  NBB INDEX 1,IACEX2 ~ SRA
CALL EAKSUE {NBNr ISCEX1,IA{EX2r881
DO 20 I=1, he S
f  I! =I  I! r Xf AEV  I!
COIITISHE
RETURN
ESD

SUBROUTINE SCREE
C08801/SCRTSO/klrk2rk3
Ir {81 LT N3! Go To 10
8~83
k3~kf
kf~k
It{82 ~ LT S3! GO TC iC
k~F3
8 3~82
82~8
It{El .I.T. 12! SETUAS
k<82
82~81
Nf~k
RETURN
K10

SUBROUTINE ETHB 1 �1,Heir Nbtr 18881 ~ AYLG 1 ~ BBSP ~ HISIT,DEPTH!
cohhoH/cINTEG/TIBEr TIN< ~ ev!AcT,BXPAcrISTEE, Phhsf, XTIHE
DIB'ENSICS 8'I {ShNF! 181  SBHES! 881 {SHEEN! LLAG1  88881! DEPTH  BSBP!
Do 10 Ir1 ~ XBHEN
I 1 ~t 81  I!
81 I1! ~DEPTH  If! -HE'SITrhf 1  I! + �.-CCS  ABASE+ {TIES-LLAGl  I! !! !
CO BT I NDX
RETURN
EBD

SOBBOUTIBE ST 882  H2 ~ ltbi the ~ 18881 ALLG2 NBNP H l DAPTB!
COBBO 8/C IS'1 FG/ Tilt I,'lI SC r it FACT r EAFLC, IS1EP,PHASE, ITI 88
DIBESSIOS t2  SHSF!,HH  Srttf S!,SHS  SHRBN!.ALLG2{Stlbhh! .Hl  SHBP!,

1 DEPTH  Shli!
DO 10 I~frh8881
II~NNS I!
H2 {I 1! <DEPTH Ill! Hl  I 1! ~ HE2  I! �. CCS {I HASE+  TINE LLLG2 {I! ! ! !
CONTINUE
SETURN
END

SDBHOUTINE -TCRSC  INCX1 INC12 INDX3 INDIA ~ NBLBD NSBS ~ 1
'I NV!
cohhos/cIS'I IG/TINE ~ 'IIscr FNFAGT,Rktec, IsTEP,Ptlisf ITIHE
DIHESSIOS A  ISDXl ~ INC Xi! rC IINCX3rINCX4! rth  SH81!
BDIPrSBLHC-I
DO 10 I~ I ~ N HEN
IRISH {I!
IRI~SS+ IE-1! rfrSV
IP {I 8'I r EQ 1! GO TO 20
IF {Ibl LE. AXI Fl SCIF=NS' ~ IIR-I! rNV
DO 30 ICr1,SCXF
ERE~1 6 1-Ic
C {2>I 1, IC! = 1  IR2rICr 1!/'IINC
1  IRZ, IC ~ 1! ~ C.
CONTINUE
NDIP 1PL SD 1
DO 40 IC ~ l,hflt
C � ~ I. IC! r-h {Itl,ICr 1! /TIAC
1  Ilt I r ICr f! r  ~
COST!ltUE
1  I 1 1, 1! ~f.
CONTINUA
HETUSX
HSD

00000100 SOL
00000200 SOL
00000300 SOL
00000400 SOL
00000500 SOL
00000600 SOL
OOC00700 SOL
00000800 SOL
00000900 5OL
00001000 SOL
00001100 SOL
00001200 SOL
00001300 SGL
00001400 SOL
00001500 SDI,
0000 1600 SOL
00001700 SOL

508
SOR
SOB
SOB
SDR
SOB
SON
HOR
$08
508
508
SOR
508
SOB
SOE
SOB

00000100 STO
00000200 STO
00000300 STO
00000400 STO
00000500 S'ID
00000600 STO
00000700 STO
00000800 STO
00000900 STO
00001000 STO
00001100 STO
00001200 SXO
00001300 STO
00001400 5'IO
00001500 STO
0000160C STO
00001700 STO
00001800 STO
00001900 STO
00002000 5TO
00002100 5'XO
00002200 STO
00002300 STO
00002400 STO

0001
0002
000 3
0004
0005
0006
0007
0008
0009
00 10
0011
0012
0013
0014
001 5
0016
0017

0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016

0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
00'�
0014
0015
0016
0017
001B
0019
0020
0021
0022
0023
0024



Y b  Cr b.v M,V Vv!
/MNMP,VNNPI.EEANDM.MBARD ,b!XMOO,MAXVQ.MAXRMR,
BV ~ MNQBN,VPVEX,NAXIIEM ~ NAX 81 MAXXL Nb'EL
PEN
4/t? hb, ' INC, !XFACT, Rht AC ISTXP PM ASK ~ ITLee
VPVP2!,QE �b EV! ~ Ngb bb $1! VVM VRV$1!
 PN
1

10
0! GO 'IC 3C

Vbb

20
30

1 ~ 11 ~ MNANC ~ SYSFX1>EYSBBX>br XERKV
!
1,11 x2! rN1 bhbb! rsYstxb NEQT!, x MKQT!

SuebaUTIMK Sbeouv  NBE
I 1EQ1>IVDXl,IMDX2rNV
DIbKNSIOV SYSBNX  INDY

1 XPRKV NE T!
DO 10 I~ I > Nhbb
1!= NVV  Nb  I ! -1! + I
NDIF=VPAVC- I
IF�1 ~ KQ ~ 1! GO TO i
IF�1 .LT. ABEND! VCI
uo 30 J~l >1CIF
SYSFIB �1-J! rsYSFXB  I
CDMTINUE
1DIF>NBAND 1
It �1+NUIT .GT NAQT!
DO 44 J-I,VEEP
SISFXB  I 1 r J! =SYS FX 8 II
CONTINUE
CONTI NOK
RKTU1N
END

0
Frl 1-1

20

40
10

sueboDTINE TIREN
COMROV/C I 1'TEG/T Ibb TI 1Cr EXPECT> RXFAC rI SYE Pr PMASKr ITIRK
TI dt's'IIK 1 ~ TI VC
RETDMN
KRD

0000
0000
0000
0000
0000

100 TIMK0001
200 TIMK0042
304 TIht0043
400 TINR0004
500 TINK0005

sueboUT118 TRIGG  /i/!
COMBON/ANGLE/ .C
5~SIN  i!
C>CGS �!
RETURN
R1D

TRIGD001
TMI GOO02
TRIG0003
T RI G 0 0 0 4
TRI OOOO 5
TNIG0006

0000
ODOO
0000
0000
0000
0000

100
20C
300
400
500
600

SDBIIOD'IINE PKL $ Q 0,'V!
CORNO'/CGBIC/MhMP, Ithllii ~ AEANDM NBANDC $!XNOD ~ BAXBQ,hAXBMN ~

1 NAXBlfc NB EN ~ RhQPM ~ NBIIE1 MAXMBN, BAXl,bb PAIEI ~ bdEL
2 NAIQbbrhiIbbb

DINENSIo 1 8  MPNP! > 4  Mhbt 2! ~ o  Nb VP! r v ! Mh1t!
DO 10 I~ I ~ EF ME
9  I! C � ~ I- I! Xb lI!
T  I! Q �41!/M II!
coNTIMUE
btlubb
KMD

10

SUedou'TINK VC LONE  Ell !BEA YCCR VOL!
cobbCN/CGNII/MNMP, vhvti, REAM Dr.,beibba,bi XMCu,hibbr�biXBMM.

1 NAXBMQ,VEEMX,Nb bb>bbveb,bbrvbb,bAXCEA.NAXEL.NNEL.
2 NAXQBN,NA IIIEN
DENKVSION> I'lk  VII1P! irbi �bbl,! ICON  bkXEL 3!
VOL~0.
UO 10 I~ lr NhEI
Sub~a ~
DO 24 Ji1
Sbh~suh+KTA lIcob  I,J! I
CONTI lf u K
POL~ABKA I! ~ sub/3.4vCE
CONTINUE
BKTURN
ENU

20

10

-60-

SUBBOOTIVE
Cohho 1/C CM I I

'I NAXBVQrVNV
2 SAXQBN,NXX
CONNC 1/CIV'l l
DIMENSION
DO 10 Ir 1 ~ 1b
Ylr2' ~ NQN  I!-
Q  Il ! ~QB  I!
COMTIMDK
IF  Vhvbb 1 
DO 20 I~ I, lP
11~2 ~ IITN  I!
Q  I 1! =0 ~
Cob T 1 1 UK
NKTO bb
Ebb

I -J! PS!sENI � ~ I- I ~ >!! ~  x �1! -Ate tv  !1! !

111tiNEQT-Il

1+ J ! +SY S PNX �+ Ir J ! +  I  I 1! -IPMKT  I 1! !

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

100
204
300
400
500
60a
700
800
900
000
100

STQeaOOI
STgeaao 2
stg80003
51'0$0004
STgboa05
5 TgeOOa 6
stgb0007
STQBOOOB
stgeaoa9
STQ80014
STQ$0011
STQ80012
STQ80013
STQ80014
STQ$0015
s Tgboalb
STQ 100 17

$0800001
sueoaa42
Sueo0003
SDB 00004
59800005
sUBOOaO6
s9$00007
sueoaaab
$9$00009
$9$00010
$0800011
$9$00012
subooo13
5 98000 14
SUBO0015
Soeoaalb
59800017
Sueooo lb
SU80001 9
$9$00020

TKI, aoo 1
T XL 0002
VKL 0003
VtL 0004
VRL 0005
TEL D006
vbL 0007
VdL OD08
VEI, 0009
VKL 0010
TKL 0011

VOL90001
VOL 00002
TOI,D0003
VOL 00004
vOLU0005
TCL 90006
TOL 9000 7
rOLUaOOB
TOL 9000 9
VOLD0010
vol.uao 1 1
TOLU0012
VOL 900 13
TOLDDO 14
VCI.9001 5



00054500

00054700
00054800
QQO54900

27 

12C

100

IIBCUGS>
OF ~ >
TAUX»

'�07

'IO

500

55 

200

300

9C 

90 'I
! 1»
34C

345
35C

40 

10 C IBECTLO

00056400
DC056500-6L-

SUBROUTINE RINDS  TAURI, IAUVT,DIBN.GASV,IV, YV. TT!
COllNC N/Cl N 11G/TlhE r 2 IR  > I'IE AC'I r Rhtil  ~ 152 EP > PtllS I ~ 1TINK
CORNO%/COPY/IPRICC IPRIC1 ~ IECVIS ~ 1CNVEC INTRO IVIRSR
CONNGV/CUBIC/NIINP ~ RIINF, Nl AND N ~ RBANDQ> N I XROD, NAXhP ~ RAXSRV ~

1 NAIBVP ~ NR I EN ~ NNPBN, BPVE 8, NlINSV ~ hlI E l ElIEL, IihE1,
2 NAXCBN,SAXNSN
CORNOV/CR INC/VT IN Er VII ls > If lv > I'AXV I ~ SY FT 1 8
DI BINS ICR TAUNI INAXRCC! > '1 AUNT  NAX ROD! rb 1 AN  NAX RI! ~ GA lfv  SAXV

XN  NlX Vl! r I ~  NA I VI!,'ll  HA YRI!
It  ZVIND. E .4! RETD IV
IF  I III RD I  I! GO TC 5�
II' IVYRD ~ E  2! GO YC l»0
DO 270 I»I, ~ N ~ P
TAO% I   I ! =0 ~ C
TAUNT  I! *C ~  
I VIV b»4
BETU Bv
It TINY.LT.A'TINE! BEYDSV
RElD � 1OO! NTISE VNAG RC18
FORSAT �P1  ~  !
Zt  'IINAG L'I 14.0! Ah» CCOCC ll
I t  VNAG.G 8.14. 0! AN». CCC CC1'I ».0000025+ �>-14 ~ 0/NSAG! ~ »2
'TAU=- ~ I»  %NAG» 51! ~ ~ 2
TAUI »TAU»slv  NDIB/57. 3!
TAUT»TAU+CCS  NDIB/57 ~ 3!
CALI. SLY NE �6!
%BITS�> 10C7! TINK> VTITE>NNAG>RCZB> TAUX>TAUT
FOBBAT   R INX VELOCITT YIELD EY FOB TZEE OF ~ t7, 0,' SKCS ~ T

l>FT.O, ~ SECS.>//>szvo BAG.» ~ >Pdr2>sv YsAT AOI BXCTIUN
2P6 2, ~ tSON 'liFUE NOF'IH   ~ I-AIZS! '//I NV»CITING STRESSES lBE
3 ~ ~ F15 '9 ~ ~ ANC TAU!» > ~ P 1'.9!
CALL SLINK I36!
DO 10 I=1 ~ I BNT
'TAUVI  I! =7 AUI
Tlavr�! =TAUT
CONTINUE
BET U Bv
IF  TZSE-%Tie'YIN ! ~ GT ~ ZINC! GO 'YQ 3QO
%BAD �> 'I lb! VSTIti r LN, S 8 Bi1 
FOBSAT  PlC,C >I1O, P10 ~ 0!
TT �! ~%STIR
PI»355./113
BEAD �> 550!  DZis'V  I! ~ CAP ~  I! ~ I»2> LN!
FOBSAT  Btl .2!
DO 200 L= 1, lv
DIBB  I! =DIN ~  l!»FI/180.
IV  L! ~-GAN 4  L! ~ S1lf  I I 8 1  I! !
Tif  I!» GAN 4 IL!»CCS  DIN%  I! !
TT L+2! 'll  I! +VPFI 
CONTINUE
LVL» 1
L»LRL
TF» TZEE-TY  L! !/VFFT 
'NX I V  L! r  Xl  i» 1! -IN  I! ! ~ YP
VT 'YV  I!+ YN L»1!-YV �!!»2Y
VNAG~Sglt'1 NA ~ »2>NY»»2!
It VX.EP 0 AC! GO TC VCC
VDIB»ATAR N'1/NI!
GO TO 901
It NY.GE ~ 0 ~  ! VCZB~PZ/2 ~
IF  V'I> LT> 0> C! VLZS»-tl/2 ~
ZF  Vl! 335 ~ 35C,350
YF vr! 340 .24',�5
VDI B»RD 18- 5 1
GO TO 35C
VDIS»RDIB+ !I
IF RNAG 12>14 0! Avr  � CC11
! F' Vsla. GX. 14 ~ 0! AN 0 COCCC11»C.000002» ~ �.-14 ~ /%NAG!» ~ 2
TAU» AR» C ~ 51 ~ RNAG!» ~ i
TAUI»Tlb»CCS  VDIR!
TAUT»TAO»SIN  NCZF!
TZNEV TINE >2 I RC-TT  I!
ASAG»DIBN �! ~ 180-/FI
SNAG»CISN  I> I! ~ 18C.r E I
DO 400 I»1 ~ FNNP
TAB%X�! rTA Y
TAUVT�! =TINT
CONTI NU 1
It 'TIBER GT ~ RPBYP! ClLL SLINK�6!
It '1 lhAR.G'I.NPREP! RSI'lE Ib, 1000! GANN �»1! ERAG,TINE,TAURI  

I 1AIIV1 Il!
IP TINEA,GT.NPFY ! CAIL '.LIRE �6!
IF �18K-5'YRT1N ! >11>T IV ! ClLL SLINE �6!
I t    'Y INK-STFTZN ! I Y. 1 IN ! NFI'YE �, 1000! Glh'v  L!, ANAG,TItlI,

1 TAUNT �!, llcll  ll
IP    TINE -STETIII ! ~ I I.'t INC! CA LL S LINY �E!
FOSNAT  lv ~ X, ' VIS  NAGR 1'1UDX*' >F 10,2 >2 I > ' RROTS' ~ SX> 'V IRD b

IR->.PIO.I,.X,:DACRZZS TBUT ~ .SX. >TINY ~, YI .2,2X,>SECONDS ~ /I
2 BESUI 11RG STFE 55ES Al ! 1!LIr',P15.6, AND Tillr =' ~ P1 5, 6!

It  TINES, O'I, Vt bshe ! L4 1=14L» 1
RSTUFR
VSO

V V V 'V
V V V
V V V

V V V 'R N V
V V V r V V R 'll
'N V V V N V
V V V It
N V

N V
V N V
N N

V N V V
N V

N N V V V
V N V

N V N V N V
V It
V V

V V V V
V B V V V 4
V

If DOOQ 1
NDCQO2
NDOQ03
R CO004
RDOOO5
NDQ006
S 00007
N COCOS
VDO009
ND0010
r DO011
BD0012
r L'0C13
RDO014
'VDCQ15
r D0016
V D0017
ND0018

DOO19
r D0020
ND002'I
r DOC22
ND0023
N 00024
NDOQ25
rb0026

D0027
r D0028
ND0029
R D0030
r D0031
V D0032
rc0033
ND0034
N CQ 035
r io0036
r DD037
NDQO38
r D0039
BDQO40
VDQ041

DD 042
r D0043
ro0044
N D0045
V CO046
VDQ047
BD0048
SOOO49
V DCO50
V CC051
ND0052
v DC 053
V DC054
r DC 055
VDOO56
ND0057
rb0058
ND0059
NDOO60
NDQO61
VD0062
NDO063
r D0064
VD0065
ND0066
lfDQ067
R DOO68
}I CQO69
ND0070
II DQO71
VD0072
NDC073
VDCO74
NDCO75
B DC 076
N D0077
R COO78
R DUO 79
RDOOVU
NDCQ81
RO0082
V DCQB 3
N D0084
RDOO85
N DOC sd
NDOO87
RDOO68
RD0089
RDO090
R D0091
RDO092



APPENDIX A

E lanation of Outward Normal for Land Boundar odes

L sin8
cot Q1 L -L2 cosO

ero since

and also

oup 3 ~
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As part of the required input data defined under card g
section 2.0, it is necessary to measure QBANG, the angle bet
positive x-axis and the outward normal at each land boundary
outward normal is deterrrrined by requiring net flow across ad
ments to vanish. Using the definitions in Figure A-I which
convex and a concave break; 5 is found by balancing the flo
segment 1 of length Ll with a flow through segment 2 of lang1

' To obtain a general relationship a positive direction of tra
the segments is defined such that the flow domain is to the
the normal to the right or land domain. For a contour enclo
flow domain this will be a counterclockwise sense. The inte
denoted 0 and the angle from n to L is 6 . Simple geometry

1

for 0 < � both discharge components should be prescribed to
the exis/ence of a tangential flow is physically unreasonabl
can introduce difficulties. For 9 < 7r use NBC 4 in card g

2

oup 3 in
een the

node. The

oining seg-
hows both a

through
h L2.
erse of

eft and

ing the
ior angle is
ield.s



Curved boundary mi.th FE
approximat Los.

Definition sketches for boundarM
norma Is. Convex and concave corners.

Figure A-1
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APPENDIX B

Particle-Path Pro ram for "CAFE-2"

This short accessory program to "CAFE 2" calculates the mo
of a simulated water "particle" in both layers. The calculatio
simply a progr ssive vectoral addition scheme using the resulta
velocities computed in "CAFE-2". The program begins by reading
and y coordinates of one of more starting locations for a "part
Utilizing a set of nodal velocities generated by "CAFE-2" on a
access file for one or more consecutive tidal periods, the prog
then calculates the movement of the drogue by continually inte
velocity information in space and by vectorally adding in time o
produce the net movement over time. This information is writte
punched out in terms of x and y coordinates vs. time. If desir d
punched information may be used with the plotting program prese t
APPENDIX C to produce a plot such as shown in Figure B-l. The s
the particle-path program is described below.

ement

I.s

t

the x
cle".

irect

am

olating

and

the

ed in

e of

In ut Data Re uirements

Dimension S ecifications:

The following cards in the main routine of the program must
adapted for sizes of the dimensioned variables used in the progr

DIMENSION NEXT NUMNP! eNINT NUMNP! sXORD NUMNP! t YORD NUMNP! CDEPTH 
DIMENSION ICON NUMEL,3!,K�!,U NUMNP!,V NUMB!
DIMENSION XM NSTEP!, YM NSTEP!,XXM NSTEP/3!, YYM NSTEP/3! TITLE�0!

!..DROG0002
.DROG0003

DROG0004

equalwhere NUMNP and NUMEL are defined in card group B-2 and NSTEP is
to  ENDTIM-STRTIM!/TINC.

Generalized In ut Descri tion

Card group B-l: Title. One card �GA4!

Card group B-2: Parameters. One card �I10,3F10.0,110!
NUMNP number of nodes
NUMEL number of elements
ENDTIM the end time, in seconds, of the calculation
STRTIM the starting time, in seconds, of the calcul
TINC the time step, in seconds, which is determin

time step of the velocity file.
IPNCH g 0 punching for plotting purposes is not d

  = 1 punching for plotting purposes is desir

tron

d by the

sired

d

Important!
follows:

The DEFINE FILE statement must be properly introduce as

-64-
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DEFINE FILE A 8, C,U, IPOINT!............ DROG0009
where A is normally a two digit integer used for JCL purposes,

B is an integer, and is equal to IPTS, the total number of storage
locations available an the file.  Each storage location~ has one
set of x and y nodal velocity components and nodal depth! for each
layer, i.e., for each consecutive pair af storage points, the odd
numbered location has U2, V2 and DEPTH2 for the tap laye and the
even numbered location has Ul, Vl and DEPTH1 for the bot om layer!

and C is an integer, and is equal to 3*NUMNP.

Card group B-4: Element Data.
I ~ 1, NUMEL
N I! element number

NUMEL cards �I10!

 in ascending order!
external node numbers of the
element given in sense of x
towards y

ICON N I!,I!
ICON N I!,2!
ICON N I!,3!

Card group B-5: Particle Information. One card for each partic e
 I10, 2F10.0, I5!

NPOINT integer assigned to name the particle
XSTART x-coordinate in meters of the starting pasi ion of

particle NPOINT
YSTART y-coordinate in meters of the starting posi ion of

particle NPQINT
ISTRTl the designated starting point for reading t e file

velocity data � < ISTRTl < IPTS!
ISTRT2 the designated point for rereading the file! i.e.,

repeating a tidal cycle, if   ENDTIM-STRTIMI/TINC!*2 of the
exercise is larger than  IEND-ISTRTl!.

IKND data,
usually greater

-66-

Card group B-3: Nodal Information. NUMNP cards  I5, 5X, 2F10.0!
M ~ 1, NUMNP
NEXT M! external node number
XORD M! x-coordinate of external node NEXT M!
YORD M! y-coordinate of external node NEXT M!

note: same as card group 3 in Section 2,0

note: same as card group 4 in Section 2.0.

the designated ending point for reading fil
which may be less than or equal IPTS, but i
than IPTS.  see note!

Note: if the particle is in the top layer, ISTRTI, ISTRT2 and I
be odd numbered locations and vice versa for the bottom 1
Example � CAFE � 2 is run for a problem where the tidal per
45 000 seconds and the time step equals 100 seconds. Ve
depths are stored on file for one tidal cycle every 1500
number of storage locations, IPTS, is thus �50-15!/15+2+
particle path is to be caluclated for a particle in the t
at 4500 seconds prototype tidal time and repeated for 10
i.e., STRTIM=4500, ENDTIM= 454,500. Thus ISTRTl 5, ISTRT
IEND 61. Vhen the file counter, IPOINT, reaches 61 after
last location of information at 59, �0 is skIpped!, the
automatically sets IPOINT back to 1. For the correspondi
the bottom layer, ISTRT1=6, ISTRT2=2, and IEND 62.

ND must

yer.

od is

ocities and

econds. The

= 60. A

p layer starting
idal cycles,
=1, and
reading the
rogram

g particle in



For each "particle", the headings "POINT NUMBER ~, STARTI!G
POINT ON FILE ~" "TIME, XORD, YORD" are printed.

~0nl if IPNCH = 1: Plottin Information

For each "particle", two numbers are punched on one card. The
first is NPOINT, and the second is the number of sets of x. and y
coordinates punched for that particle as described above.

3

For each "particle", the x and y coordinates are punched oP
cards after each header card described above for input intg the
plotting program described in APPENDIX C.

4 ~
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For each "particle", the x and y coordinates in meters of !he
moving particle along with the corresponding time in seconds are
printed. This occurs every third timestep or 3*TING seconds
until either ENDTIM is reached or the particle hits the outer
grid boundary. If the particle hits a grid boundary, the
message "PARTICLE GOES OUT OF GRID DOMAIN" is printed and !he
computation proceeds to the next partic1e.



3X ~ RND POINT ON FILN~r rIS/}

795

870
880

 rl ~ XX-Kt ~ 12!
DZSj~l 3 ~ 13rR 3' ~ 1 jrC 3
DISH 3~1 3418  I! r B3 ~ YH  I! PC 3
orh jr ABS  Drs h3 I
zf  DIH3 IT 0 OC1! Drsh3ra
%3~DIN 3 ~ DISH 3
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LISTING OF PARTICLE PATH PROGRAH

c sr'BQx,ATIQN 0F I DFQGUE PATH BY THE TND-LI YK4 cr RcvLITYQH BQDKL
DXHKNsrQN BRIT�40!,HINT�40!,IOSU�40!, YQBD�40!,DBP1'H�40!
DIHKNsraH xccN �24,3} I �} v �4a! v �40!
DIHKAKIQH xh  t jaa! vh�300! 1xh �300!,YYH �300! ~ Tz YLE �0!
BEAD �, laa!! TIYLK

'l003 1'QRhiiT �044!
NBYTT e,lla! TITLY

710 FCRHAT �H'I//lH ~ 251 ~ 2014!
DjtrHK FILE la �2,420,Q,ZPCrh }
BKAD� 720! HUHHP llvhEL, KHDYYH ~ sthtzh .xNcyrPNch

720 FQRBIT il'la ~ 3t 10 0, I la!
HBTKP~  IND'xjh-STBTYH! /TXNc
DO 7DQ Hrrl, Nvr!NP
BEAD � ~ 735} NEXT  ri! ~ Xc PD Iit! i YOPD  h!

735 FcRIIIT  ZSr 51r2f 10 ~ 0!
itrHT NEIT it! ! rh

700 caHT'INvi
DO 760 I I< 1 ~ NOBEL
BKAD �r755! Nr  ICQH  H ~ J! rJr 1 ~ 3!

755 FORBIT�Zla!
Qa 759 J~trj
N !J! BIN'1  ICON  N ~ J! !

759 ICON  N,J! *I  J!
760 CONTINUK

BRIT K  I 730! HUNNP NQHRL ~ sTRTXH NsTKP 'TIHc KND'rr'.I
730 'FQRHIT �1 ~ ''HUHBEB ot N0DEs ' l5/31 NUBBER at KLKH'KHTs ' IS/11 ~

1 ~ STINT TINE ~, F la. 0,21, ~ SjccHDSr/3X, ~ HVHBEB OF Sl'KPS ~,IS/
2 3x TINK sTEP tla a 21 ~ sKcoNLs'/31 ~ KHQ TIBK ' Fla ~ 0 21,
3 '5ECC RES'/!

780 BKID� ~ 79Q! HPQIHT xh�! Yh�! ~ IsTRtl ~ sTBT2 ZKND
790 FQRHAT  I10,2f1 j 0, 3r5!

IF  NPOINT ~ 1'T ~ a! Go ro 999
TZHK~STBTIH
ZPOZNT~XSTPTY
NRITR  I r 794! NPQXNT, IsTRT I ~ rszRT2r ZEND

714 FQR!lAT  /// 31, 'POINT NUHPRB Z5 SI 'sTABTXNG PQXNT ON ~ XI 8 ~ IS/
1 3X,'Th I DKSIGNITKD POINT FO ~ REREADING YHK FILE ',15/

NRZ 7R  I r 79'5!
PORRIT SX ~ 'trhK ~ 6X ~ XOBD rej ~ YQRD
DO 9VD L~t ~ HST92P
L5~L
LL~L-1
If   LL/3! ~ 3 NK r L! cc TQ 880
NRITR  I ~ 810} TXRY f KB LI ~ 'Yh  L!
FQRHIT �F'la 0!
R KID�0' IPQINT!  v  Il!, v l I!, DEPTH  II!, Ilr 1, NQHNP!
I POINT< Z POINT r 1
Do BDQ z~lr NUHKL
N t>ICON  I 1!
N2~ICQN l 2!
Nj~lcc ~  Ir 3!
I t~ XOPD  Hl !
12 ~ XOBD  N2!
K3 ~ XOPD  N 3!
Yl YOND N1!
Y2~ YOND  N2!
YjiYOBD IN3!
QY~R  ~ 1!
02~V �2!
83~0  N3!
9}~V  Nl!
92~ T  N2!
93~ T  83!
Aj~  Y2- r 1!
Rjr-1 ~ �2-11!

'BOGoaa 1
BQGQ002
ROGDDD3
BOGQ004
HOG0005
RQGQQ05
lDGDDO7
RQGDOQB
RcGUQ09
BOGOala
ROGO011
RVGDD12
Roc a a 1 3
>Oraat4
BOGOO'IS
Bocaa le
BOG0017
NOGQD th
BOG0019
RCG0020
Ncr~aajt
RIIGO02 I
Raraa23
ROG0024
Bcria025
RQG002e
BQGD027
ROG0029
ROG0029
ROG0030
BQGD031
NQGQ032
Roaca�
BOG DD 34
BOGDO35
ROG0014
BOG0037
Rocoajs
ROG0039
ROG0040
BC 00041
BOG0042
ROG0043
NOGDD44
Herr 0045
RDQQD45
BOG0047
ROG004r!
Aar0049
ROGQDSQ
RQGO051
RVGO052
ROG0053
FQGaas4
pcGDD 35
ROC0054
RQG0057
ROG0058
BOGQQ59
ACGDOIQ
ROCVD6'I
RCG0062
ROVO043
Rccaae4
ROGD065
BCGO046
ROGDD67
BQGaahH
BCGaael
Yici a 070
BQG0071
SCGD072



$10

420

ebb
890
900

910
00009520
00009530
00009540
00009550
00009560
00009570
00001580920

00001510

00009591605
930

IF T3 ZT 0 ! GC TO 810
82~ Y3-Vi!
82>-1 ~ ~  X3-Xli
C2~ ! 1+Y3-T3iY 1!
DIG 2~K I+ f2+8 I+ T2+C2
DISN2 R2veh  Ll v82 ~ Th  L! +C2
DIN& KB 5  D IS I'.2!
ZF  OIN2. LT.O. 001! DZS82=0.
72~03 S2+DISN2
ZF  T2 ~ t.T ~ 0 ~ ! GC ZC 810
~ 1 �3-T2!
NV~ 1 + Xl X2!
C l~  T 2~ f3- X2vt 3!
DZS1~ ~ 1 ~ I 1+81+T 1+Cl
DZSN!~4 1+IN  L! ve 'i ~ 'lh  L! +C 1
0 IN l~ RBS  DIShl!
ZF  DIh1 Ll'. 0 ~ 001! DI9N 1 0
TT~DZST+DZShl
IF  Tl LT ~ 0 ~ ! GC TO 810

 Y2-I 1! 4  T3-11! -  X 3-Kl ! +  Y2-1 1!
0 I ~   T 2- I 1 ! ~  u 3- 0 1 i � t 'T 3- t 1 ! v   li 2- 8 1 !
0 Y~   I 2- K 1 ! ~ � 3 - 0 1 ! �   I 3 - X 1 ! ~   0 2 � U I !
VK~ �2-Tl! ~  V3-1 1! - �3-Y 1! ~ lr2- V li
VY~  I2-Xl! ~  V3-T'1! �  X3 Xl! ~  V2-V'1!
88 8l+ TN L! � T 1! vDY/B-  Xh  L! � Yl! +QY/8
Yh~r!+  Th � ! -T 1! ~ v'1/8-  Yh � ! -I 1! vvX/8
TIR I~TINY v I I ec
KN  Lv 1! ~ YhiiL! v DN~TZBC
YN  L+1! ~'T h L! + Vh ~ '1 I!tC
CC TO 89D
Il'  Ir LT ~ RDNYL! GO 'tO 800
NRITK �,820!
FORNRT�K, 'PRRTZCLR GORS OtlT DF GRID DORRZNv!
GO TO 9 lb
COBTIGQE
IF  IPOYB'T 80-lfhbl IPCIRT<ISTRT2
CONT I'8 IR
LFALS
DO 920 L~T,LF
LL~L-1
IF i LL/3! ~ 3.88.LL! GO TO 120
~ V~LL/3+1
RIB  81! <Xh  I!
Yfh  81! >f8  I,!
CONT Ih OR
BR~el
IF  I PNCN. GO. 0! GD YO 605
GRITB�g925! BEGIRT,RB
FORITAT �I5!
~ FIfR  '7 ~ 930!  KXN  K '1! ~ 'tth hi!, 81 1 ~ RR!
COBTKRGR
fOF hit  BF10 3!
GC TO 780
STOP
Rbb

DBOG007!
DRGG0074
DROGOD'15
DROG0076
DROG0077
DBOG0078
DROG0079
DROG0080
DRCG0081
DROG0082
DBOG0083
DROG0084
DBOGD085
DROGQ086
DBOG0087
DROGDDBN
b'YQ60089
DROC0090
DRC'G0091
GB060092
DRCIG0093
08660094
DROG0095
DRO60096
DBC60097
DP060098
DROG0099
DROGD'100
DRC60101
DROGO'102
bRCGO'10 3
0806010 ~
DRO60105
DROG0106
DROG0107
DROG0108
DROG0109
DROGO1 10
DRDG0111
DROG0112
DROGO113
DROG0114
DROC0115
DROCO 1 le
DRCC0117
810601 '1 0
D F060 1 I 1
biBOC0120
DROC0121
DROG0122
DFOG0123
DFOG0124
08060125
DFDG0126
b!LOGO
7

-69-



APPENDIX C

Cal-Co Plottin Pro rara for "Particle-Pat

This program plots depth-averaged "particle" paths ge
particle-path program in Appendix B using velocities from '
Although this plotting program was written using CAL-COMP
should be readily adaptable for use with other plotters in
system. An example of a typical plot is presented in Figu
use of the plotting program is described below.

crated by the
CAFE-2".

outines, it
the Fortran-4

e B-1. The

In ut Data Re uirements

Dimension S ecifications:

The following cards in the main routine of the progra
adapted for sizes of the dimensioned variables used in the

must be

program.

...PATH0003

...PATH0004

...PATH0005

NMLB is

RT IM! /  TINC*3!,

where NUNEL, NUMNP and ~N are defined in card group C-
defined in card group C-4, and NAXSTP is equal to  KNDTIM-
where ENDTIM, STRTIM and TING are defined in card group B-

Generalized In ut Data Descri tion:

Card group C-1: Parameters. One card �I10, E15.4!
NUNEL number of elements
NUMNP number of nodes

NPTS number of particle paths to be plotted
version, each particle path is plotted
plot!

MAXLBN number of nodes on the longest land bo
including first and last

MAXSTP as defined above

SCALEF scale conversion factor or coefficient
reduce grid coordinate scale to desire

in this

n a separate

dary,

equired to
plot size

Card group C-2: Nodal Information  I5, 5K, 2F10.0!
M ~ 1, NUMNP
NEXT N! external node number
XORD N! x-coordinate of external node NEXT M!
YORD N! y-coordinate of external node NEXT M!

note: same as card group 3 in Section .0.
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DINENSION NEXT NL'MNP!,NINT NUNNP!,XORD NUMNP!,YORD NUMNP!
DIMENSION ICON NUMEL,3!,NMBN NNLB!,ICONTU NMLB,NAXLBN!.. ~ .
DIMENSION XO MAXLBN!,YO MAXLBN!,XN MAXSTP!,YM MAXSTP!.....



Card group C-3: Element Data. NUMEL cards �110!
I I, NUMEL
N I! element number  in ascending order!
ICON N I!, I!
ICON  N  I!, 2! external node numbers of the
ICON N I! i 3! element given in sense of x toward y

note: same as card group 4 in Section 2.0.

Card group C-4: Land Boundary Data. One card  SI10!
NMLB number of land boundaries
 NMBN I!, I 1, NMLB! number of nodes on each land

boundary, including first and last.

note: same as card group lOA in Section 2 ' 0.

Card group C-5: Land Segment Connectivity. NMBN�!/20 cards per boundary
�0I4!

I = 1, NMLB

 ICONTU J,I!,J = I, NMBN I!! external node number of boundary
I, in sequential order such that the flow domain gs to
the left of the direction of advance.

note: same as card group IOB in Section 2.0.

Card group C-6: Punched "Particle-Path" coordinates from the Partiicle
Path Program.  One card �15! + NSTEP3*2/8 cards  8FIO ~ '3!!
x number of particles, NPTS.
I = 1, NPTS
NPOINT the integer number assigned to the particle
NSTEP3 from the particle path program, it is

 ENDTIM-STRTIM!/ TINC*3!, where ENDTIM may be differerjt for
each particle if the particle leaves t' he grid before tlhe end
of computation.

 XM L!,YM L!,L 1, NSTEP3! the x and y coordinates in meters
which describe the movement of the particle.

Additional Plottin Information:

The user should ad!ust the following cards according to plottipg
requi rements.

CALL PLOT  X,Y, -3! . . . . . . . . . . . . . . . . PATH0044
where Z and Y are the coordinates in inches of the origin of the gr$d
such that the outer grid boundaries will fit onto the plotting paper.
Note: this is where SCALEF becomes important.

CALL PLOT  A, 0.0e -3! ~ . . - . . . - . - .PATH0053
where A is the length in inches required to advance the origin of tpe
grid along the x-axis of the plotter for the next plot.
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CALL ENDPLT B, 0.0, 999!
where 3 is the minimum length in inches for the plotter to
plot and must be greater than the largest positive x-coordi
of the grid.

PATH005S

lear the last

ate in inches
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02
03
04
05
06
07
08
09
10
1 'I

13

15
16
17

'PLTCO
'P LTC 0
4 LTCO
PLTCQ
PLTCU
PLTCU
P I. TCQ
PI,TCO
PLTCD
PLTCU
PL'TCQ
PLtCQ
PLTCU
PI,TCU
PL'TCQ
PLTCD
Pl,TCD

PLPLD
PLPLD
PLPLO
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P I. '8
PI Pl
P LPA
I'LPl
PL PL
PLPA
PLPl
Fl Pl

0'I
02
Ql
0«t
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oe
07

008
09

010
011
012

50
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LISTING OF "PARTICLE-PATH" PMTTER

C TRIS PROCRlh RLDT5 birth-l1 I al EL «Flit ~ TCI.E Pl!55
C NENEVATED FPDp th! pl 1 .IcL I- pl!n ills cipa-I pp -"pihS

DIh! NSIUN  It XT  I 4U!, 1I 1 ~ I «Apt ~ 71 4 J I ~ U I «1ORP   ««UI
$11815 10 « !AC 1 I 22i«r 3! ~ 1 ~ I 1 I li IC 11' I  'I ~ «ll
DIN!I SION XF �6! r TC  +at, Xh  S!!l, Th   1 J l!
READ � ~ 720! 1 tlaL« NUtlNP ~ Nl S ~ hl'll'4 ~ Nil lS'!Fr SCLLtr

720 FORNAT �11D, f1 5. «I
CChhott/CPA!A/«IAXSTP
Cohh01/CPA i� "/hiPIL, PUhdp ~ 1'hl.1,. CALEP ~ !IX 4 ~ 15!Ep
N'RI'I! � ~ 'IU I 'I I

1011 FOVhlt Ilh ~ «Tt IS PPOI'litt PLUT J Ut p, 4-l 1EAAUJ LP 1'll . ICLL" PLTRS
1DENtaltta plCS Tha PlttICL a-PA!tt id cirt-2 PP .Oll NS'//I
V RITE � ~ I U 1ol

1010 FORRAT  lh r 6X« ~ RC Pa « ~ jar I 1 I I ~ ~ I � /lh ~ Sir ~ htt«IRE 1 r ll ~
I ~ ceo PDZNATF ' ~ 31, «ccoh I! Nit 4« /I
DO 700 8~1 ~ t«phlP
READ S, 735! NPXT  Pl, I ! VD  Nta Itl! !, PG ~ 0  NEXT  hl I

735 rONNAT IS.SX,3PIU.UI
VPZTE �« 1055! II! tt Itll r Xttab  ti ~ lt lt'I l 1< «D  halt  9! !

1055 PONNAT lh .SX ~ �,51 ~ F IU.2,!a,rior tl
1INT  NEET  il! ! «re

700 CONTI 1Ut
NVITE �, 1022 I

1022 PORN AT  tit r 5 Ir «ELEhtNT CC««1 EC!11 1!  ES ~ «/ltl ~ 101 ~ «ELXIIENT NU'8814 ~
1 31, 'NODE 1 ~, 31 ~ ' ilCDA i ~ !I ~ ~ 4CDA I ~ /lh

DU 760 11 ~ 1 ~ NUtttL
READ  Sr 755! 1 ~  ICOlt   ~ r J! ~ J ~ I ~ JI

755 Fadhl T �110!
VRI'Ta �, 1024! 1 ~  ICCN  N,J! ~ J I !!

1024 FOPhlt �h «161 ~ 13 ~ IUX ~ 13« lt ~ I I ~ 61 ~ 13!
760 Codtl PUE

READ �, '100 8! NhL P, �111 J! ~ Jr ~ ~ 11LSI
100$ FDRhlT  BI IUI

DO 30 I+ I ~ NNLB
14$+NNBN II

READ �, 1007!  ICDPTU t I ! II} ~ I II~'I, VAN!
~ PI'TE � r 1052! I 1841  I l  ICORTU Il r III! r I II«I « 44 ~ I

1052 FOR RAT   IN « 51r «LI VD 5 tChtht « ~ I! ~ Str « ~ IUDES« 1$8 ~ < ~ r12/I 8 « 51«
1«RXTRPVLL NODE NUIIRR ~ S ~ 25�3 ~ ~ I/It  TDE ~ 2S�3, !/
2 ltl «20'Ir 25 �3 «« I / ltt r 201 ~ 2S �3 ' - I I

1007 Ftth'hit �0I4!
10 CORTIRUt

CALL PLOTS  IDR«IDII ~ 23!
CALL PLOT  ID«Q« 1. 66«-JI
$0 100 Ihl ~ 1PTS
CALL FLTCON  ~ NUN, XUND, TOPD,!CONT'4, 10 TD!
Ii !AD�, 110! ~ PCI Nt, NST I I

110 FORNAT �15!
READ �r 120!  Ih� II r f1 �1! rat«1 ~ 1STT ~ !

120 FDPIIAT  Brio jl
CILL PLPA!It  XII « lttl
IF� to NPT5! CO TU 1UU
Cll a PLCT  8 5,0 0,- I!

100 CONTI ~ UE
CALL LADFLT �6 U, U 0 ~ 'I94!

STOP
END

$04RODTINN PLTCON �841, XGRD, TCPU ~ ICDNTO, 10 ~ TD!
CONNON/CPA lia/NONEL ~ NUh ~ P, NhL4r SCLLER« 'IAILR«1S! tr
DINERSIDN ~ Nbd  NNL4! ~ XO ~ a  NhaP! 'IORP   ~ 1 ~ Pl ~ ICON'fO IINLN ~ NAELN!

1 10  hl1LN! ~ IO  hlXL4!
DO 20 J<1 ~ NNLD
~ NN 1881 J!
DO 10 1«1 ~ 1 ~ 1
10  I! ~ XORD  ICC1TII  J ~ II! ~ SCALAR
TC  I! ~ 7040  ! C ~ 'tU  J ~ I! ! ~ SCALEF

10 CO1TI ~ DE
$!>Nh$ ~ IJI
CALL Ull ~ d XC,TC«PI, J. ~ ~ 1!

20 CCNII1UE
' ~ 1 IT I � ~ 70 ! 2!

1002 'PO!that   INO« I 0 I «'CCNTCU ~ PIC'I CC ~ Pl,a!ND ~ I
492TURN
ERD

SONRODTI ~ 8 PLPA! tt  atl ~ I'I!
CANNON/CPA 4 i f Nhh IL ~ ~ phd ~, 44 L ~ SCl L Err ttl ILN ~ 15t EF
CONIIU1/Cpat 4/i«lilt P
DINE NSIOII Ih Ihil <T PI r 'Ih  hath!Pl
DO 50 Lr tr IStl I

ah  LI «xh  L! ~ sea La!
I 1   I I « I I'.   I I «5 C l L I r

c01!11U I
$2<NSTEP
ClLI. Ua lrh  XC'h ~ 'I ", 8« t«2 ~ ', ~ 1;I
'll IT UP 1
tab

NLLNO
NAI10
ha!NO
R AINU
R AINU
hlZNU
tl AI NU
hl XNO
RA!NQ
hi!$0
hl? $0
NAZNO
hLINO
hAEI 0
RAIN D
NlZND
NAI10
NAXNU
hi! NU
NLIRO
hi!NO
Nl INQ
NAINO
t!l I 1 0
NAINU
NI ZNO
NLI ~ 0
ha!No
hi!10
N AINU
NALNQ
8 ' E10
RAZND
NAZNU
NAZNO
NAINO
NLIRO
It LIND
NAXNO
RAXNO
RLI ~ 0
NAX NO
NL !NO
RAZ ~ 0
RAINO
NLINQ
hi I'NO
Nl XND
NAINO
NLZ ~ 0
NAXNO
RA!40
NAIRO
Nl I ~ 0
NAI10
NLI ~ 0
NLZNO

01
02
03
Qu
OS
06
07
08
09
10
ll
12
13
14
1'5
16
17
18
19
20
21
22
2!
24
25
26
27
28
29
30
31
32
3}
34
35
36
37
38
39
40
~ I
42
43
44
45
~ e
41
~ 8
49
50
51
52
53
54
55
56
57



APPENDIX D

Cal-Com Plottin Pro ram for "CAFE-2" Velocities

This program plots layer-averaged resultant velociti.es at ~element
centers for both layers on the same plot. The velocity info~tion is
read from punched cards generated by "CAFE-2". Card group 8 ig Section
2.0 describes instructions for the punched output. Although this
plotting program was written using CAL-COMP routines, it is regdily
adaptable for use with other plotters in the Fortran-4 system. An
example of a typical plot is presented in Figure D-1. Figure -2
shows a typical grid element plot which is optional with this utine.
The use of the plotting program is described below.

In ut Data Re uirements

Dimension S ecifications:

The fo1lowing cards in the main routine of the program mus~t be
adapted for sizes of the dimensioned variables used in the pro/ram.

DIMENSION ICON NMEL, 3!, NINT  NMNP!, XORD NMNP!, YORD  NMNP!...... MAIN0003
DIMENSION NMBN  iVtVLB ! ~ ICONTU NMLB ~MAXLBN! i MAIN0004
DIMENSION NN NMNP !, XO  MAXLBN!, YO  MAXLBN!, XC  NMEL!, YC  NMEL! .. I.. MAIN0005
DIMENSION U  NMNP*2!....................... MAINOO06

Generalized In ut Data Descri tion:

Card group D-1: Parameters. One card �110, 2E15.4!
NMEL number of elements

NMNP number of nodes

NPLOTS number of plots or sets of velocity components
MAXLBN number of nodes on the longest land bounds',

including first and last
- 0 if plotting the element grid system is got desired

IGRID

1 if plotting the element grid system is desired
SCALEF scale conversion factor or coefficient requ red to reduce

grid coordinate scale to desired plot size
CSCALE when CSCALE = 1.0, the velocity plot scale r ratio

dis 2.5 cm lm/sec. If the typical velocity calculate
is much higher  or lover! than lm/sec, the s~cale may
be altered by changing CSCALE respectively. Figure
D-1 shows a plot with CSCALE - 1.0.

-74-

where NMEL, NMNP and MAXLBN are defined in card group D-1 and ~B is defined
in card group D-4.



Velocity
Scale

When,'SCALE = 1.0 Figute D-l
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Duxbury

PNPS

Plymouth

Figure D-2

Crid Element Plot

-76-



Card group D-2: Nodal Information. NMNP cards  I5, 5X, 2F10.0!
M 1! NMNP
NEXT M! external node number
XORD M! x-coordi.nate of external node NEXT M!
YORD M! y-coordi.nate of external node NEXT M!

note: same as card group 3 in Section 2.0.

Card group D-3: Element Data. NMEL cards �I10!
I ~ 1! NMZL

N I! element number  in ascending order!
ICON  N  I!, 1!
ICON N E!,2!
ICON N E!,3!

external node numbers of the element

given in sense of x towards y

note: same as card group 4 in Section 2.0.

Card group D-4: Land Boundary Data. One card  8X10!
NMLB number of land boundaries

 NMBN I!,I=1,NMLB! number of nodes on each land boundary,
including first and last.

note: same as card group 10A in Section 2.0.

Card group D-5: Land Segment Connectivity. NMBN I!/20 cards per
boundary �0I4!

I=1,NMLB
 ICONTU J,I!, J = 1, NMBN I!! external node numbers of

boundary I, in sequential order such that the flow
domain is to the left of the direction of advance.

note: same as card group 10B in Section 2.0.

Card group D-6: Punched Velocity Components from "CAFE-2".
 One card  IIO! + NMNP+4/8 cards  8F10.2!! x number of plots

Additional Plottin Information:

The user should adjust the following cards according to plotti.ng
requirements:

1.0 In Subroutine STRTPL:

CALL PLOT  X,Y,-3! . . . . . . . . . . . .. . . . . . STRT0010
where X and Y are the coordinates in inches of the origin of the grid such
that the outer grid boundaries vill fit onto the plotting paper. iVote:
this is where SCALEF becomes important.
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I = 1, NPLOTS
ITIMP timestep in

that set of

 U2 J!,J=1,NMNP*2!
in internal

 Ul J!,J 1,NMNP*2!
NPLOT I.

"CAFE-2" at which punching occurred for
velocity components.

upper layer x and y velocity components
numbering order for NPLOT I..

lower layer x and y velocity components for



CALL PLOT  A,0.0,-3!................. STRT0015
where A is the length in inches required to advance the origin of the
grid along the x-axis of the plotter for the next plot.

2. 0 In Sub rout ine VELPLT

The size of the arrowheads is restricted to a minimum and a maximum
size, depending on values given in cards VELP0035 and VELP0036. These
size restrictions can be adjusted if the typical velocity mangitude requires
it. Figure D-1 defines the portion of the arrow which represents velocity
magnitude as well as the shape of the arrowhead in both layers.

-78-

CALL ENDPLT B,0.0,999!
where B is the minimum length in inches for the plotter
last plot and must be greater than the largest positive
in inches of the grid.

. STBT0019
to clear the

x-coordinate



LOCITY

uheex ~ ,

18, 5x ~

STPT0001
STRT0002
S'TPTOO03
SLRT0004
STRT0005
SZRTG006
S>flTO007
STRTOCGN
STRTOGOR
S TNT 00'f 0
STPTOGll
STTT0012
S T 8'I 0 0 1 3
STRTD014
STPT0015
SZRTOG16
STRTOG17
sTRT0018
STPTG019
S'YRT0020
STPTD02'1

50

10D

ELRPOOO'l
E NE0002
ELRPOOO !
PLVPCcG!4
ELRPOGCS
ELNEGCC4
ELNEGGG7
ELNEGGOi!
ALNEGC09
ALNECG 10
E .h PD 0 1 'I
EL,'!PGO12
rthpcul !
e Lvf'c 0 14
Elhi Cl!15

LHPCC16
XL'lf CG17
PLHPCO lh

 VVHP! r

pa

LISTING OF VELOCITY FIELD P7 OTTER

c accfssGRT phcupah TG "carr-2"
C THIS PHGG RAN P!.OTS DEPTH AVERAGED PESULTANT
c vetccITT vrc'fcas GENEPATED BT «car I 2»

DINEHS ICH ICON �24,3! ~ HINT �40!, XGFD�40! r TGFO�40!
DINENSIQH NNRN�! ZCGNTU!1,46!
DINENSICN HH<1 ~ Gl, XO�6!.YC �6!.XC�24!.YC�24!
DINENSICH U  ZRC!
CCNNJN/CPA Ps/NREM Vh'NP>XI 9 ~ Scattr>NAXLB>CSCA E
CchPCN/CPLCT/!VELCTS>r RID
CCP NOH/CR KAD/I IVG
RfaG <5,1001! Nl.EL, VNHP, IPLGTs.ha X!B, IGRID, SCALEP, Cscat s

1001 PCRN AT  SI!0> 2 f15 ~ 4!
I PHD«2«N NN P
V PIT E �, 10 11!

101 1 PG'Rh 6 . f 1 I'. >TH Is PhcG RAN Pl cts DEPTH avrdaGED R Esu' >ANT ve
1vfcTG«S ENERATED BY «cAPE-2"'//!
VerT'e {6,101C!

1010 PGPNA �H 6x ~ >vGDE ~ Rx >x-r 11X ~ 'T->/ H 51 ~ >hi!here> 31
1 > CCGH»I HATE > 31 > ' COG ROE NATE ~ /!
L'0 10 I« 1 HH'HP
READ �,1005! HH<I! >xcPD HH  I! ! r TGRD NH  I! !

1005 PCRHAT  Z5 ~ Sx, 3E10. 0!
NPZTE �, 1055! NN  I! XO RD  NH   ! !, YG RD  'NR  Il !

1055 I ORNA'I � fl ~ 5 1 ~ I4 ~ 51> F 10 ~ 2> 3 X> P10 ~ 2!
HINT  H N  I! ! «Z

10 CGHTIHue
H 8 I T E   6 > 1 0 2 2!

1022 PGRNAT lH ~ 5x 'ELENEHT ccHHecTIvz Ies '/1!f ~ 1ux, ~ ELeheNT s
3T ~ > HGDE 1> rJXr r HCDE 2> r!X>> HGDF 3>/19 !

DG 20 X 1 ~ Ver ,
READ�, 1003! N ~   ICOS  N,J! > J«1, 3!
VRIT'E �, 1024! N  ZCCH  H J!,J«1, 3!

1003 TGPNAT �I10!
1 0 2 4 P 0 8!'. A T < 2 H > 1 6 1 ~ I 3 > 1 0 X r I 7 r 6 X ~ I 3 r 6 1 r I 3!

20 CGHTINue
READ � r 1008! HNLR r  Rife 8  J! r 1= 1 r NNLB!

100B PGRNAT {RI10!
Do 30 I 1, sate

NNN«NRBN  I!
READ � r 1007! <IccNT'u  I r I I I! r zII«1> HHN !
VRlts �,1052! I ~ NHBH I!,  ICGNTU  I, III! .III«1,NNN!

1052 PGRNAT le ~ 5X> LAND SPGNEHT >Ii>51> 4 NODES> N lSN «>I2/
1 ~ AX EFHAL NCCE RUPUERS ~ > 25  >3 ~ r ! / lh r 2GXr 25  I3> r r! /
2 1H ~ 201, 2S I3 ~ -'! /1H ~ 201,25  I3 ~ ~ - ~ ! !

1007 PORN AT �0I4!
10 cchTZNUE

CALI, STRTPL ICCN,HINT KOFD, TOPD U NHHN, ICGNTU XO�TC, KC YC!
STOP
END

SOBROUTINE STRIP L  TCGHr NINTr XCRD> TGRDr Dr Nhah>ICGNTO> 10 ~ YO> XC> TC!
CGNNGH/CPX HR/HNEL, Hh NP, V..l.h SCA LET ~ RAXLN, CSCAL E
CCNNON/CPLCT/HPLCTS, IGRIG
CGBRON/Chf AD/I END
Dzhehszoh ICGH  VVEL,3!, HIHT<HNNP!,XGRD <have! .VGPD XNVP!, u <ZEND!,

Nheh < VNIB!, Zcc NTU <hate. Var 9!, rc  Va K h!, Yo  ha rLR!, xc  NNEL!,
3 YC  NNPL!
CALL CNTCGR  ICON r XCPD> YCFL' ~ XC> YC!
CX  L PLOTS   ION > IDN> 23!

PI,OT   S.G,2 0,-3!
Zr{IGRID.EO.G! cc TG 50
CALI, ELNPLT ICCN,HIN.,XCRD> YCRD ~ XG, TO!
CONTI 8 D P.
DG 100 I«1>NPLCTS
CALL PLOT   4 '5 ~ C i!, - 3!
CALL PLTCG N  Hl'RN, XC f D ~ YC Rl, ICGHIU XC ~ YG!
CALL VELPLT ICCN>'HIN1 ~ XCAD>TGPD ~ u ~ KC ~ YC!
CONT I HUE
C ~ LL ENDPLT �0 ~ 0 ~ 0 0>9'9'9!

8 RTUR ~
END

S GRRGUTZNE PLNP1 T  Icch>NI vT> XGRD ~ TGRD ~ xc > TG!
CGITNGN/CPAPN/H«TL>vvHP ~ vhterSCALEP ~ NAXLR ~ CSCALE
DIN f Nszcv Iccv �>!EL 3!,H . 4  HHHP! ~ xGRD  8!INP!, Tc Ru
XG<9aX  8!, vc <Paxtsf

DG 10 I«1, HNEL
DO 20 J«1. 3
KG J! XGRD ICON  I,J! ! ~ SCAIEP
YG {J! TcND  ICCH  I J! f ~ ScaLTP

20 CONT VUL
XC �! = XG �!
TC �! =Ye �!
CALL GRAPH  XC f 1! r YC �! r 1rO, r I!
C ~ LL G&APv xc> TG ~ 4,0 >E!

lu f'GVT I HUE
4& TE�> '!GJ '!

1002 refer! �HC Sx 'ELrriht PL, . 0 ~ IPL!TED '!
fi E . 0 R h
END

NAIH0001
NAZH0002
aazHOG03
.". A I H 0 0 0 4
RAI'RGCGS
NAZH0006
haIH0007
hazhiOCGP
NAIHGGO'9
8 AIH0010
NAZN0011
;4 A I 4 0 0 1 2
VAI! 0013
RAIl 0 0 14
VAZIO015
NAINGG16
NAIN0017
NAIH0018
RAIHGG19
NAIHGU20
HAIHGG21
9 XI hi�22
NAIN0023
NAIN0024
hafh0425
~ <AIH0026
NAIN0027
tlaIh0028
VAIH0029
NAIHGD�
hazh0031
RAIH0032
NAIH0033
NAI40034
NAIN0035
ha NOO16
BAZNOG�
NAIHOG ! 8
NAZHOG!9
~ AZN0040
h{ZHG041
NAZN0042
P. AI ROC 4 3
hxtb0044
hatk0045
NAZH004f>
EArh0047
NAIHGOVH
NAIH0049



PL?< G aa 1
PLTcaaa2
RLTcaaal
RLTcaao4
pLTcaaos
P L'I L 0 Q C f.
pLTca QIT7
P L'I C 0 C 0 4
PL'ICQQO l
P LT c 0 0 'l 0
PLTCDQT1
P LT C Q 0 'T 2
PLTCQQT 1
PLTCG014
PLTCQQT5
RLTc 0016
P LTC0017
PLTCAIOTB

la

20

1002

cMTcoao 1
CNTC0002
CNTCG003
CNTCQQOII
cRTcQ005
CNYCOO06
CtlTC000'7
cvTQOG08
CNTC0009
C 8 'YC 0 0 1 0
CN,COOT 1
CRT{ 0012

10

READ0001
8EA D0002
8EA Daaa 3
lfEADQQD4
rEADDDOS
READOOGB
rzADOODY
BEADOD08

100

IC ~ YC!
,CSCALE

!TMP! ~ Ya RD  8 Nlf P!,

200

1101

201
10
202

1002

SUBRQUTIN!' PL. COlt {NVPN,IQ RD, YORD,ICQ'NTU, XO, YQ!
C 0 8 Ra ll/C P I B h /8 F I L, 8 !1 8 P, 8 8 I 8 i 5 C I L 6 P i » I I L 8 i C S C I L E
D I RE 8 S I 0 N 8 fl 8 lf { N VL 8! ~ I J P D l lf 1 N P!, Y G R D { lf 8 N P !, I CC N Elf   N h L 8, fl I I L 8 !,

1 XQ  t!AXLD!, YC  RAXLB!
DO 20 J=T, NRLB
NNN»NHBH {J!
DC 10 I 1 ~ RH!f
ID {I! = XQRL  ICCNTU {J Ill ~ SC ALEE
YQ  I! = YCRD {ICCVTff {J ~ I! ! ~ SCA LEP
caNTII'lE
81=818k {J!

CALL GRAPH  xai Ya ~ Hlia ikt!
CCHTI 8 f! 8
{!RITE {6» 1002!
FOR V A, { i!f0 1 UX, CONTI. Urf Pt QT CQVRLETED' !
RETURN
Elf D

sahHQUTIvh CNTGQ P {leak, KQRD, YQRD, xc, Ycl
CCFNQV/CPA XF/KHE!. Nh!IP- NNLB SI.A LAP VAXLiB ~ CSCALE
DlhhkSIQN f CCtl [NheL, 3! XC FD  Nftlf F! Ya 8 D  'NhlfP!, YC  NNEL!, YC {Nh EL!
DO 10 I»l, Nt.'P.L
Kl ICC!I  I, 1!
K 2I ICC N   I, 2!
K3= ICC ll  I, 3!
IC {I!  ECRU{81! AAGVD {K2! IXGRD K3!!/3. ~ SCA{ KP
YC  I! =  YoitD {F 'll » YQRD  K2! + YOND tK 3! ! /3 ~ ~ SCALE P
CQRTINUP
RETaaM
BND

SUBRQQYIRE READD {U!
CQV ~ ON/CPA Rlt/8 REL, N NV P,N NLB.SCA LEP, NAYLD, CSC ALP
coht.ak/CR PAD/IEVD
GINE NS ION 0 { I I N 0!
READ �, 100! �  I! I= 1 ~ IPND!
P'Qltl AI  BP T 0 ~ 3!
RETaRN
END

SOBRQU'PINE v YLPLT  ICON ~ 8IRT, YQRD»YQRD ~ 0 ~
CQ hhak/CPA Rh/8 NEL ~ NVRP, 1 ill 8 ~ SCALE P, RAILS
CQhha 8/C RE ID/ I END
DIREHSIQN ICQ!I  MNEL ~ 3! ~ HIXT {HN IP!» YQPD  8

1 0  IEND! ~ KC khEL! ~ YC  NNPL!
READ� ~ 200! ITIflE
PQN hl'I  I! 0!
DQ 202 NJ» li 2
Cll.L & EADU  Q!
RNITE �e 1 la l! {0  IJ! ~ IJ»1 I END!
POKRAT �0F10. 4!
DQ 10 I 1 NHYI.
81»ICON  I, 1!
82» ICON  I i 2!
K3 ICON  I 3!
8 1» NI lfT   K 1! ~ 2
82»MINT  K2! 42
83= MINT  X3! ~ 2
YX»XC I!
YY=YC I!
ClLL PLCT  YX, YY, 3!
UVEL»  tl {X 1 ll ~ 0  X 2- 1! +0  8 3-1! !/3
V TEL=   0  K 1! ~ 'I  H2! I U  tl 3! ! /3
IF {ABS  UVEL! -LT, 1- I- Za! GQ TQ 20
ANQ=ATAN  VVYL/UVFL!
IF UTPL - LT- 0-! IHQ»ANG»3- T49
8 NQ»ANG/3. 1 4 1 594 1 8 ft - - 90
Go TQ 30
IP  VVEL ~ LT. 0 ! AHG - la.
IP VVIL O'I 0 ! ING=90.
I» YC {I!» U TEL/T. Q 164CSC Al. E
'2» YC { I! +V V EL/ 1. 0 16' ~ CSC ALE
S»Sf!RT  UVPL+ ~ 2»V%EL ~ » 2!
SIZE»S/2.
IP  SIXE LI. Q. 0'7! SIZE»0. 07
If  SII 2 GT.Q. 25! SI I» Q 25
IP  ILY EQ 2! GQ Ta 201
ClIL SYRBCL{Y, Y,SIZE, 6 8 ~ G> 2!
GO TQ 1 0
CALL 8 I!VBOL  I» 1, S ZE, 2, AHG,-2!
CCNTIN0P
CO 8 T I 'lt 0 8
lf RITE �, 1 OD2!
PQNNAT�ttn,5X, ~ VBLQCI Y R!CT r Ght LETED ~ !
8YTOR ll
END

TXLP0001
TELF0002
TELPOD03
TEt.P0004
VELP0005
VELPQQQC
TELiPQ007
VELPOOQR
TEI.P0009
VKY,P0010
TELPQQTT
TELPQD t2
YELPDO13
TALPQOT4
vlLP0015
YEL POQ16
VELP001'7
VELPDU18
T E. L F 0 0 1 9
Vhl.f0020
VHI.P002'l
vELFD022
VELP0023
VKLPQ024
vELPQ025
VALP0026
VPLr-n027
ViLPD028
VALP002II
TEL POO la
V El. POO 3 't
PELPU032
V EL FOG 3 I
'v EL POD 34
VPLPQQT5
TELFCD35
VELP0037
VE ,PG038
VELPQ039
VAl,F0040
V ELYO04 1
YELF0042
vt.{.IGDV 3
V4LP0044
vELRQD45
VELPQQ46
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