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ABSTRACT

\

L

This report is a user's manual for our computer code NRFLO2
which has been developed to calculate the near-field stratified turbulent
flow driven by the intakes and outflows of en ocean thermal power plant.
The code uses = two-dimensiocnal geometry and a four-parameter first-
order turbulence closure model. Sophisticated numerical methods enable
convergent and accurate solutions to be obtained rapidly and economically.
A large and flexible printer output package provides for the displey and
interpretation of the results.
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1. INTRODUCTION

In Parts I and II of this report, we have described our two-.
; dimensional computer model NRFLO2 for calculating the near-field
é external flow of an ocean thermal power plant (OTPP), and have presented . s
§¢\ numerical results for a proposed experimental simulation and for the
Lockheed baseline OTPP design. Here, in Part III, we give a listing of
the computer code and a brief description of its use.

The code is written in Fortran, and exists in both an IBM
C dialect and a CDC dialect. It uses card input for five lines of text,
but otherwise the input rarameters are specified in a brief main program
which must be re-compiled for every run. In Sections 2 and 3 below, we
describe the input parameters and the use of NRFLO2. Sections U and 5
C bresent a brief description of the subroutines and their relationships,
and a full listing of the code.
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2. INPUT PARAMETERS
2.1 The Main Program

The parameter values for NRFLO2 are not read as data, they
are specified in a brief main program and passed to the subroutine PR,
the master control program. Thus, in a typical run, only the main
program needs to be compiled. The main program is listed at the
beginning of Section 5 below. The input parameters are defined in
terms of Part I of this report, and we will refer, for example, to
equation (I/13) and page I/1k.

2.2 The Non-Dimensionalization

The code NRFLO2 makes the basic equations (I/13) non-
dimensional by using the vertical domain size D (page I/1L) as a
length scale, scaling the temperature so that the ambient temperature
T‘(z) is zevo at the bottom of the domein eand one at the top, and
choosing the time scale so that ga is unity. The units for the
different variables are, therefore, as follows:

Length D ; (1a)
Time (D/gaAT & i (1v)
Speed (DgcAT)k $ (1c)
Acceleration gaAT $ (14)
Diffusivity (DPgam)® (1e)
Stream-Function (D3guAT)% 3 (1f)
Volume Flux (DssuAT)k : (1e)
Kinetic Energy Density DgaAT ; (1n)

vhere AT is the dimensional ambient temperature difference between the
top and bottom of the computational domain.
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The code input is given in non-dimensional terms, with the
following exceptions. The array TFAHR(4) of OTPP temperatures,
described in Section 2.3, and the top and bottom ambient temperatures
TT and TB (Section 2.4) are specified in degrees Fahrenheit. The
vertical domain size DSCALE and the region width WIDFT in the y-
direction (Section 2.7) are given in ft. Note that for equations (1):

D = DSCALE . (2a)

AT = TT-TB P (2v)
g = 32 ft/sec2 s (2¢)
& % LIz 0 . (24a)

These quantities do not affect the calculation, but only the output,
wvhich is presented in engineering units, in terms of feet, seconds,
and degrees Fahrenheit.

For output purposes, z is measured up from the top of the
domain (normally the water surface). Within the code, z is measured
up from the bottom of the domain, and thus z = 1 at the top.

2.3 OTPP Design Parameters

The real arrays AMPU, AMPQ, TANALF, TFAHR, RPL, and ZCENT,
of dimension 4, are initialized by data statements, and correspond to
the dimensionless arrays ‘k' Ek’ ak. Tk' rk, and zk in Section I/3,
as follows:

& = AMPU(k) H (3e)
E, = AMPQ(k) ; (3v)
tan @ = TANALF(k) ; (3¢)
T, *= (TPARR(k) - TB)/(TT-TB) ; (3a)
Ty * RPL(k) ; (3e)
z, = ZCENT(k) ; (31)

6




where zk, being dimensionless, is measured up from the domein = tom,
like z.

The quantities Ek’ ak’ and '.l‘k aetermine the inflow values
of E, v, and T in equations (I/16), and are, therefore, irrelevant
unless & is positive. Use is made of this fact to provide the option
of determining the OTPP outflow temperatures by calculating the inflow
temperatures from equation (I/17) and adding or subtracting a tempera-
ture increment.

The first two regions of negative u on the left boundary,
starting from the bottom, are found, and the corresponding dimensionless
mean plant inflow temperatures Tk are determined using equation (I/17).
The dimensional plant inflow temperatures TIN(1) and. TIN(2) are then
determined using equation (3d), and TFAHR(2) and TFAHR(3) are replaced
by the expressions

TFAHR(2) = TIN(1) + TFAHR(1) (ka)
TFAHR(3) = TIN(2) + TFAHR(L) . (4v)

Thus, to obtain fixed OTP? outflow temperatures, positive values of

8, and &) should be used, since TFAHR(1) and TFAHR(4) remain unchanged.
For an outflow 3°F warmer than the deepest OTPP inflow, e, should be
positive and TFAHR(1) should be 3; also, &, should not be positive,

so that TFAHR(1) is otherwise irrelevant. For an outflow 3°F cooler
than the second deepest OTPP inflow, ey should be positive, TFAHR(L)
should be -3, and ), should not be positive. If there is only one
OTPP inflow region, then TIN(2) will be zero, and the original

TFAHR(3) value will be replaced by TFAHR(L).

It has been suggested that the warm and cold outflows from
the plant should be mixed. This can be accomplished consistently by

making & positive for any two k values, and meking the corresponding

zk and rk values equal.
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2.4 The Ambient Ocean

The dimensionless ambient temﬁerature distribution is given
by equation (I/18a), where ;

4, = =-27C (5a)
z, = WID (5v)

and T, and T, are defined so that Ta(O) = 0 and Ta(l) = 1. The

dimensionless ambient turbulent kinetic energy distribution is given
by

E (z) = QAMB exp {(z - l)/QDEP} : (6)

The dimensionless parameters QAMB and QDEP correspond to Eo and z

E
in equation (I/18c).

2.5 The Turbulence Model

The parameters defining the turbulence model are:

L = TLEN " (7a)
c, = TCOF . (o)
c, = CSTRAT 3 (Te)
c, = CW A (7d)

Here L and TLEN are, of course, dimensionless; the dimensional
turbulence length scale is TLEN x DSCALE ft.

In addition, the parameter PORC is set in this section of
the main program. PORC replaces the constant %-in equation (I/22v),
determining the porosity distribution which stops the reflection of

internal waves by the right-hand boundary.
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2.6 The Computational Mesh and Time-Step

The number of mesh points in the verticel direction is input
as the parameter JJ in this section; JJ must be no greater than the
vertical dimension in the array declarations in subroutines PR and
MARCH (40 in the listing at card B28 in Section 5, but see Section 3.2).
The number of mesh points in the horizontal direction is II, and is
set in the subroutine PR.

The computational domain is rectangular, with

0£zg1 - (8a)

OSXS’Y ’ (Bb)
in dimensionless terms, cf. page I/1L. Here

Y = WIDTH . (9)

The mesh intervals 6x eand 6z increase in geometric progression, with
the rate of increase defined by the input parameters

XSTRCH

log(sxright/dxleft) L (10a)

ZSTRCH

log(6z He, ) ; (10vb)

bottom' top
The total dimensionless calculation time is

Yy ™ TOTIME x WIDTH/umax 5 (11)

where uhax is the maximum of the imposed horizontal velocity on the
left boundary. The time-step is determined from equation (I/3k4), with

¢c = CFL ‘ (12)

..
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2.7 The Output Options

The code prints a diagnostic line of maxime and integrals,
for every time step. In addition, it prints a variety of contour
plots and curves NOUTPT times per run, including the final print which
gives greater deteil. Afterwards, NCOPYS copies of a result summary
are printed; this result summary is illustrated by Figures I/3 and I/L.

DSCALE is the depth D of the computational region, in feet.
WIDFT is the width of the region, in the y-direction. It is multiplied
by the dimensional stream-function to give the volume flux in ft3/sec.

10

PRl

o Rl

shaddiiiin s
i




3. USE OF NRFLO2

3.1 Choice of Input Perameters

Once a particular dimensional temperature profile (I/18a)
and domain size D = DSCALE have been chosen, then TT and TB can be
calculated, and the units (1) can be found. Because the stratification

tends to produce horizontal flow, large D values are not required.

Since the external flow for the OTPP designs at present under
consideration is not two-dimensional, the determination of the design
parameters (Section 2.3) to be used in the model is difficult. An
example is given in Part II of this report for the Lockheed baseline
design; the greatest uncertainty is in the appropriate value of
WIDFT. The arrays AMPU, RPL, and ZCENT must, of course, be scaled.

The ambient turbulence must be small enough to be innocuous,

but must not be zero. Dimensionless QAMB values between 10-3 and 10-6
have been used, with QDEP from-% to 10. The results are not at all

sensitive to these values.

The turbulence model parameters are a major problem. Our

present choices

TLEN « 5L = KLxO0LF (132)
TCOF = c, = 0.5 . (13p)
CSTRAT = c, = 0.1 . (13¢)
cwW = c = 0.1 s (134)

are based on our experience in the simulation of turbulent submarine
wakes. These parameters, and the corresponding parameters in NRFLO2
successors, must be tuned to give the best agreement with a wide range
of experimental observations. The porosity coefficient TCOF should be

about %1 it is a part of the numerical method, not the turbulence model.
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The domain WIDTH (9) should be between 2 and 4. The calcu-
lations in Part I, with the maximum possible port separation, used
Y = 2 for display convenience; a slightly larger value would have given
a better far-field result. Values of XSTRCH from 0.5 to 2 are appro-
priate; the calculation needs good horizontal resolution only near the
left boundary. The number II of mesh points in the x-direction (see
Section 3.2) should be such that the mesh interval 8x at the left is
about half of the smallest RPL value. The quantities JJ and ZSTRCH
should similarly be chosen so that the mesh interval 8z is about one
third of any neighboring RPL values. Less resolution is needed in 2z
ranges well away from any significant ZCENT values, and ZSTRCH magni-
tudes of 1 or more can sometimes be specified.

TOTIME values of 10 to 20 have been used in our computations.
If the solutions do not become effectively steady in this time, then
the oscillations appear to continue indefinitely; our problems with
instability of the mean flow solutions have not yet been entirely
solved. The time-step parameter CFL should be about 0.6; larger

values occasionally result in numerical instability.

3.2 Dimension Statements

The computational arrays are dimensioned in the subroutines
PR and MARCH, in the statements labeled B24 to BL3 and D22 to D37
in the listing in Section 5. The value of JJ, specified in the main
program, can be any number up to the corresponding dimension in the
arrays (40 in the listing). The value of II must agree with the first
dimension of the two-dimensional array declaration (12 in statements
B28 to B31 and D22 to D25); therefore, II is set to 12 in statement
B60. Values of II up to 25 can be used by changing the declarations
of the two-dimensional arrays; larger values require changing the

dimension statements for the one-dimensional arrays associated with
the x-direction.

12
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3.3 Input and Temporary Storage Streams

t.

The required streams are listed in CDC form in the comment
card at the beginning of the main program. Five cards of text (up to
60 characters per card) are read from stream 5 and printed on the ;

c output; the first card is printed as a heading for all the plots.

The streams 8 to 13 are used for temporary storage, with a
printer stream format. Some of the output routines write to these
streams, and the subroutine COMBIN then reads from specified streams,

¢ combines several streams as needed, and copies them to the printer
stream.

The printer output is on stream 6. A printer line of up to

- 128 characters, plus the control character, is produced.
3.4 Output

< The text from the five input cards is printed first, followed
by a list of the input parameter values from the main program. This
section of text is repeated in the result summary output, as at the bottom '
of Figures I/3 to I/8. The non-uniform meshes and intervals, and the

< time-step, the number of time-steps and the total dimensionless time,
determined by the code, are also printed.

For every pair of leapfrog time-steps, the code outputs &
diagnostic printer line giving various maxima and minima, together with

L the Fahrenheit OTPP inflow temperatures determined using equation (I/17)
and equation (3d). This output can be used to investigate convergence
to a steady solution, as well as for detecting errors Or instability.

¢
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The total number of time-steps is split into NOUTPT equal
parts, and after each section a number of printer plots are generated.
The first three show the volume flux added to the ocean below depth z
on the left boundary and on the right boundary, and below temperature T
on the right boundary. This output is illustrated, for the strong-flow
case of Part I, in Figure 1.

A plot of the surface temperature, as a function of x, is
presented next, showing the temperature loss through turbulent mixing
as the surface layers are drawn towards the OTPP inflow.

Contour plots are printed next, displaying seven variables

as functions of x and z. The variables are as follows:

Turbulent kinetic energy density

E(£t%/sec?) ; (1ka)
Turbulent diffusivity K(ft2/sec) ; (1kv)
Diffusivity factor csN2L2/§ 3 (1ke)
Richardson number NQ/%(E;’J + 35’1)2 3 (1k4)
Reynolds number

1 2% ;

{—Z-(ui,J + uJ,i) } /K H (lhe)
Temperature T(°F) s (1k£)
Volume flux function

WIDFT x w(ft3/sec) - (1kg)

These are contoured over the whole domain, with a specification of 12
contour intervals. At the end of the run, the seven plots are repeated
for Just the left half of the domain, double scale, using 20 contour
intervals. This gives higher resolution in the region where smaller
length scales are present.

1k




FIGURE 1. Illustration of the Environmental Impact Plots

The three printer plots show the volume flux in
ft3/sec added to the "ocean" below depth z ft on
the left and right boundaries, and below tempera-
ture T on the right boundary, for the NRFLO2 simu-
lation of the proposed strong-flow experiment
reported in Part I. On the left boundary, a flux
1.4k £t3/sec (for 1 ft of tank width) is added in
the bottom 1 ft, and an equal flux is removed in
the 1 ft interval at the surface. As a result of
the turbulent transport, entrainment, and recir-
culation in the near-field, the far-field impact
is the addition of 0.606 ft3/sec below a depth of
1.9 feet in the temperature range from 43°F to
59°F, and the removal of an equal flux from the
shallover water, between 59°F and 80°F.
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Finally, the results are summarized using the format of
Figures I/3 and I/i. One copy of this format is generated at the
intermediate stages, and NCOPYS copies are generated at the end, so
that a copy can be photographed, and so that copies can be sent to
OTPP designers direct from the printer.
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L, BRIEF DESCRIPTION OF THE SUBROUTINES
ka NRFLO2 and PR

In the program listing in Section 5, each subroutine has a
different alphabet identifier. In this section, we give the identifier
in brackets (note that this identifier is not an nrgﬁnent). Where
appropriate, we refer also to the individual card identifier.

The main program NRFLO2(A) must be compiled for every run.
It calls PR(B), the master control program, which does all the work.
PR and the subroutine MARCH(D) must be recompiled every time II, the
number of mesh points in the x-direction, is changed (see Section 3.2).
The other subroutines need only be compiled once.

The master control program PR receives the input parameters
from the main program (some under different names, because they are
passed elsewhere in common blocks). It reads the text cards, finds
the date, and writes (B75) the text and the list of input parameter
values to the printer and to stream 10 (for later printing). It sets
up the mesh (B100) and the boundary and initial conditions (B158), with
the subprogram FUNC(C) used for the function f(x) in equation (I/1k).
It calculates the time-step and the time-step counts (B230), and sets
the auxiliary arrays for the calculation (B248) and the arrays for
solving Poisson's equation (I/31) [using the subroutine ROPT(I)].

The leapfrog time-stepping is done by the subroutine MARCH(D).
There are two arrays for each of the four variables ;z.. ;, 71‘-, and f,
one for the even time-steps and one for the odd. MARCH is called twice
for each pair of time-steps, to replace first one set of arrays and then
the other set with its new values. The main loop extends from B293 to
the end, with the initialization and parasite removal (page I/27)
followed by the double call to MARCH, the call to OUTPUT(M) which controls
all the printing, and the modification of the plant outflow temperatures
according to equations (4) and (34).

18
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4.2 MARCH and Associated Subroutines

The subroutine MARCH(D) extrapolates the pressure for
equation (I/29) and evaluates the turbulent diffusivity (D45). It
prepares arrays classifying the mesh points on the left and right
boundaries as inflow, slow outflow, or fast outflow (D6l), for applying
the boundary conditions in Sections I/3 and I/4 and the prescription
on page I/2Lk for fast outflow.

The subroutines FCSTD(E), FCSTU(F), and FSCTW(G) advance
E, T, u, and ;'according to equations (I/26), see card D102. These
subroutines use TRID1(H) for the tridiagonal implicit solutionms.
The pressure operations described on page (I/26) are applied starting
with card D114, using the subroutines TSTEP(K) for equations (I/30)
and POISB(J) for the Poisson equation (I/31). The subroutine BOUND(L)
is then called, to apply the boundary conditions on the top and sides
using the arrays determined earlier. This coupletes the time-step.

4.3 OUTPUT and Associated Subroutines

The subroutine OUTPUT(M) is called from PR every time-step
pair, and generates the output described in Section 3.4. It evaluates
the various maxima and minima (M29), the divergence (M51), and the
inflow temperatures (M59), and prints the diagnostic line. Control is
then returned to PR unless the count is satisfied for further output
(M93).

The inflow temperatures are written to the end of stream 10,
for later printing with the results summary (M100). The mesh arrays
are made dimensional (M1lk) and the speed scale (lc) is found (M130).
The Figure 1 environmental impact plots and the surface temperature
plot are printed (M129), using the subroutine XPLOT(R), which calls
MAXMIN(S) and SHORT7(T). The seven contour plots are printed in the
section from M150 to M219, using the subroutine CONTOR(N). The loop
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starting at M153 produces two series of seven plots at the end of the
calculation. The second series displays only the left-half of the

computational region, with more contours and with twice the resolution
of the first series. The subroutine BD(P) is used to prepare some of

the seven functions for CONTOR, by applying symmetry boundary conditions
to specify undetermined boundary values.

The plots in the results summary of T and u at the left and
right boundaries, together with the ambient temperature, are produced
by the subroutine VPLOT(Q). The speed and temperature plotting ranges
are evaluated after card M2é2. using the subroutine MAXMIN(S). All
four plots in the result summary, as shown in Figures I/3 and I/k4, use
the same call M263, with a loop M245 for left and right and a loop M259
for small and large. The plots are written on streams 8, 9, 11, and 12;
the scales are then written beneath the plots (M26L).

The results summary is written starting at M279; if multiple
copies are appropriate, it is written to stream 13 (M281) and NCOPYS
copies are written later to stream 6 (M3k4k).

First, the temperature and the volume flux function (1lg)
are contoured again, this time with a specification of 9 contour
intervals (M285). Then, the small size VPLOT output on streams 8 and 9
is combined with the results summary on stream 10, using the subroutine
COMBIN(O), to generate the format in the lower panel of Figure I/3
(M308). Next, the diffusivity is contoured (M313). The large-scale
VPLOT output on streams 11 and 12 is then combined, as in the center
panel of Figure I/L (M323). Finally, the results summary on stream
10 is split up between streams 8 and 9 (M325) and recombined (M342)
to produce the format in the lower panel of Figure I/L.

This completes the results summary, and after restoring
the dimensionless meshes (M353) control is returned to PR.




5. v NRFLO2 LISTING

The code listing is reproduced photographicelly on the
following pages, in an IBM dialect. Each card has an identifier,
the letter being different for each subroutine. The subroutines

C are listed below, with their identifiers, names of the calling
subroutines, and the purpose.

& IDENTIFIER
AND NAME CALLED FROM PURPOSE
A NRFLO2 Initialize parameters for PR
B PR NRFLO2 Master control program
ke e FUNC PR Function f(x) in equation (I/1k)
D MARCH PR Advance one leapfrog time-step
E FCSTD MARCH Advance E and T
¢ F| FcsTU MARCH Advance u
G FCSTW MARCH Advance w
H TRID1 FCSTD
FCSTU Tridiagonal implicit solution
FCSTW
< I ROPT PR Set arrays for POISB
J POISB MARCH Poisson solver
K TSTEP MARCH Add pressure gradient to flow
L BOUND MARCH Apply boundary conditions
[ 9 M OUTPUT PR Output control program
N CONTOR OUTPUT Contour program
1 0 COMBIN OUTPUT Combine output streams
; P BD OUTPUT Prepare array boundaries for
< CONTOR ]
% Q VPLOT OUTPUT Vertical function plots
i R XPLOT OUTPUT Horizontal function plots
! A s| MaxMaN OUTPUT Maximum and minimum
XPLOT :
. T SHORTT XPLOT Short format for numbers
21 p
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PROGRAM NRFLO2(INPUT,0UTPUT, TAPES=INPUT s TAPEG=0UTPUT 4 TAPEB,TAPEY,
1 TAPELO)
e INITIALIZE ALL PARAMETERS AND CONSTANTS ses

IMPLICIT REAL®*8(A-H,0-2)

® ¢ ¢ OCSAN ENGINE PARAMETERS ¢ ¢ »
REAL A4PJ( &) sAMPQUL &) o TANALF(4) yTFAHR(&) yRPL(&),ZCENT(&)
DATA AWPU/=,129.1292%0./
DATA ..’0,00 00202.00/
DATA TAVALF/4%0./
DATA T=3aHR/=3,9T70.,2%)./
DATA R /4%,2/
DATA 2IC3ENT/.39 0442%0./

AMBIENT OCEAN
TT=80
T8=67
ITC==,2
WiD=.3
QAM8=,0)1
QOEP=, 3

TURBULENCE M)IIEL PARAMETERS
TLEN=,)3
TCOF=,3
CSTRAT=,]
Cu=,1
PURC=, 3

ME SH
XSTRCH=LIG(RIGHT DX / LEFT DX )
LSTRICH=LDG(3ITTOM OZ /7 TIP DO )

JJ=12
di0TH=2
XSTRCOHs=]
LSTRCHse)

TIME AND STE?
TITIvE=10
CFL=.6

ouTPUT

NOUTPT=2

DSCALE=250

A10FT =1 )0

NCOPYS=3

CALL PR (JJo AMPUAMPQ  TANALF TFAHR RPL,ZZZENT,TT,TB,2ZTC,WID4AMB,
LQIEP o TLZ Vs TCOF yCSTRAT yCHoPORC oW IDTH XSTRIHy ZSTRCHy TITIME,CF. o NOUTP
2T, USCALE4IDFT,NCOPYS)

stop

END

SJBROUTINE PR (JJITAMP ) AMPQ TANALF, TFAHRyRPLy ZCENT,TT,TB, ZTC,y NI
10,Q4M8,)EP TLENyTCOF o TIS T, TCWoPIRCyWIDTH XSTRCHy ZSTRCH, TITIME,CFL
29NJIJUTPT, JSCALE W IDFT ¢NCIPYS)

e8¢ MASTER CONTROL PROGRAM e

IMPLICIT REAL®B(A=HyI-1)

COMMO Y /NL1/7 DT,TIME

COMMIN /N2/ COF,RLAMPI sGAP,DSPCSTRAT,CW

CIMMON /N3/ 114dJ01110331,11244392

COMMION /N&/ AAR,AAZ,%APPA

COMMIN /NT/ Al oA24A43,81,32,93,d1,48K

COMMIN /N12/7 FLEoADV,AV2,5,P,PE

CIMMIN /NL3/ ALP BETGAMDEN)4¢S0¢2S59S019S02¢2S1+2S292FTU,LFTM,2
LFAJpZFA4 o XFTUy XFTHXFQUXFQM X PO

COMMON /NL1&/ DX1 ¢DX2,9XP D XMyIXT ¢DXGoOXDyDXUsDXWDZ14D22,D2P,DIM
19DZTeDLGeILDsDZUDZA ¢ ZBL o 23R o2 ML o ZHR

COMMON /NLS/ RoeXelsY

CIMMON /N16/7 B8+BF,UBND,FAC

REAL 43S, SQRT
REAL T,IT7,Q,2Q4FEoADV,AV2
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D0 20 I=6,1044

20 WRITE (1¢30) ITXT,JTXT o AMPU,AMPQTANALF TFAHR,PLZCENT,TT,TB,2T 75
1CeWID9QA4B,QDEP ) RLAMCOF y CSTRAT,CW ¢PORCyGAPy XSTRCHyZSTRCHy IT4JJsTI 76
2ME,CFLoNIUTPT,DSCALE WIDFT,0AY 77

30 FORMAT (L1HL1//1X60A1//74(1Xy L5&&/)/7//7° AMPU Y94F12.4/' AMPQ 78
1 Y94F 12,3/ TANALF *y4Fl2.3/' TFAHR ',4F12.1/' RPL '94F12.3 79

2/° ICENT Y94FL12.3/" TT,TBy2ZTCoWID *yFoelsFl2.14F14.3,F12.3,/' QA
3MByQIEP * 4 1PyD244140PyF9,2/% TLEN,CFyCSyCWyPORC'y5FT.34/"' GAPyXSTR
GCHy ZSTRCH 11400 93FB.34214/° TIME,CFLINOUTPT DSCALEIWIDFT'Fb.14F6

3 REAL UsZUsWy2W,S+P,PE s 22
B
c DIMENSION STATEMENTS IN MAIN AND MARCH B 24
C 1D ARRAYS CAV BE LEFT WITH LARGER DIMENSION, BUT FIRST DIMENSION 8 25
C OF 2D ARRAYS MUST BE RIGHT. 8 26
c 8 27
DIMENSION U(12,40)y ZU(12,40)s W(12,40)s ZW(12,40)y S(12,40), P( B 28
112,401, PE(12,40) 8 29
DIMENSIIN T(12,400, ZT(120400, Q(12,40)s 2Q(12,40)s F(12,40)y EC B 30
112,400, AV2(12,40), ADV(12,40) 8 31
DIMENSION R(25), X(25), Z(40), Y(40) B 32
DIMENSION DX1(25)s DX2(23)s DXP(25), DXM(25), DXT(25), DX3(25), B 33
10XD(25), DXU(25), DXW(25) : 8 34
DIMENS IIN DZ1(40), DZ2(4)s OLP(40), DZM(40)y DZT(40)s DI5(40), R 35
10200400, JZULGD), DZW(4D), ZBLU4J), ZBR(4OD), ZWL(40)y ZWR(4D) 8 36
DIMENSION A1125), A2125), A3125)s BL140D), B2(40), B3(40), WI(25) B 37 .
1o WK(40) 8 38
DIMENSION B(40), FAC(4)), BF(40) 8 39
DIMENSIIN UBNOD(40) B 40
DIMENSICN ALP(40), BET(4D), GAM(4D)s DEN(40), H(4D), SI(4D), 2SI B 41
140), SOL(40)s SO2(4d), ZS1(40)s 252(40)s KFTU(4O), XFTH(4D)y XFQUI B 42
240)y XFQU(40), ZFTU(40), ZFTM(4J), ZFQU(40), ZFQM(4J), XPOR(40) B 43
c B 44
c 8 45
REAL A4PJ(4),AMPQU4), TANALF(4) s TEAHR(4) RPL(4) 4 ZCENT(4) B 46
COMMON /TXTC/ ITXT(60),NAY,JTXT(60) B 47
DIMENSION TIN(2) B 48
c B 49
c 8 50
C TXT IS TEXT FOR EACH RUN, ON XPLOT AND CONTIR AND VPLOT DUTPUT. 8 51
C READ OFF DATA CARD, (60Al) . 8 s2
READ (35,100 ITXT,JTXT 3 83
10 FORMAT (60AL/(1544)) B 54
CALL [24Y (DaY) B 55
c 8 56
11=12 8 S7
44220 8 58
11=8 B 59
11=12 B 60
JJ=J4JT B 61
TIME=TITIME A 62
GAP =W IJTH B8 63
RLAM=TLEN B 64
COF=TCIF B 65
CSTRATaTCST B 66
Custcw B 67
c B 68
C END INITIALIZATIONS 8 69
c B 70
¢ 5 T
c ® e s 0 s s PRINT INITIAL CONDITIONS & & & & & & ¢ & ¢ B 72
c B 73
B
B
8
8
B
8
8
8
8
5.201302F1.1/1X0ABy 1/ /11111 8 83
4 B 84
3 R8s
CALL TYOUMP B 86
CALL NIUNDF 5 &
Pl=4*DATAN(1.000) 8 88
KAPPA=2 B 89
KAPPA=3 B 90
Ill=t1-1 B 91
1120112 8 92
Ji1=dy-1 8 93
JI2=d0-2 8 9 .
122112 B 95 :
Ji=J1 A 9
c 8 97
¢ 8 98
C SET UP MESH B 99
FMULT=1eXSTRCH/T12 8 100
INALT=1=2STRCH/ S 2 8 101
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¢ 170
c
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C
90
c
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c
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¢ c
c
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c
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LEFT

LEFT Wy dy Ty PERMANENT IN ARRAYS, WHERE U.GT.0
RIGHT AND INITIAL T 1S B W)

D2=1
Dx=DZ
DEP=]

RFY=FYJLT*»,500
OX1(1)=DX/7FMULY
DX2(1)=DX/RFM

X(l)=0Q
R(1)==0OX/RFM/ (1 +RFM)

DO 40 [=2,11
OX2(I)=DX2(I-1)*FMULT
DXL(I)=DX1(I=1)¢FMULT
Xt1)=Xt1=-1)+DX1L 1)
R(I)=R(I=-1)+DX2(1I~-1)
FACT=GAP/X(LIIL)

J0 50 I=1,I11
X(I)=X(I)=FACT
R(II=R(1)*FACT
DX1(I)=DX1(1)=FACT
OX2(1)=DX2(1)*FACT

PRINT 50

FORMAT (//7° DX1+sDX2¢XoR® /)
PRINT 70, (DXL(I)yI=1,11)
PRINT 70, (DX2(1)oI=1,11)
PRINT 70, (X(I)ylI=1,11)
PRINT 70y (R(1)yI=1,11)
FOIMAT (/(10Fl12.5))

RFY=Z4)LT*+,500
DZ1(L1)=DZ/ZMULTY
DZ2(1)=)1/RFHM

Y{1)=0
Z(1)==J2/RFM/(1+RFM)
23 80 J=2,JJ
DZL(J)=DZ1(J=1)*ZMULT
0Z2(J)=DZ2(J=1)*ZMULT
Y(J)=Y(J=1)+DZ1(J)
L(J)=2(J=1)+D22(J~1)
CONTINJE
FACT=1/Y(JJ1)

DD 90 IJ=1,JJ) .
JZ1(J)=DZ1(J)*FACT
022(J)1=D22(J)*FACT
Y(J)=Y(J)*FACT
L(J)=2(J)=FACT

PRINT 100

FORMAT (/77°* O0Z14022+Y41°y/7)
PRINT 70, (DZ1(J)yJ=1,JJ)
PRINT 70s (D221J3)yJ=1,JJ)
PRINT 72y (Y(J)od=1,JJ)
PRINT 70y (Z(J)ed=1,3J)

AN) INITIAL U IS UBND(Y)

RIGHT AND INITIAL Q IS BF(J)

RIGHY AND INITIAL w IS LERO

DARGT=)ATAN((DEP=2ZTCI/WID)
DARGA=JATAN( (0 ~2TC)/WID)
LERD=0

UMAX=0

03 120 J=1,JJ

U3NDLJ) =D

WileJ)=0

A=1.)-10

C=0

D=3

23 110 K=1,6
AA=FUNC((Z(J)=ZCENTIK))/RPLIK))
ABsFUNCI(Y(J)=ZCENTIK))Z3PL(K))
A=AMPU(K)/RPLIK)

AV=DAAX1IAU, ZERD)
UBND(J)I=UIND(J)+AS®AA

2k

SZT UP INITIAL CONDITIONS

* & 2 ¢ s %8

PP PRI PP OP IO P ORI PP P ORI PPRPIPODPERIOIOITOIODPIPOIIPODPIRIIPOIODIODRIROI DRI ®

102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
136
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
1
172
173
174
175
176
177
178
179
180
181




A=A*AVSAA B 182
CaCeAVSAVEAVESAMPQ( K ) ®AA B 183
D=J+AV*(TFAHR(K)=TB)/(TT=TB)*AQ B 184
WileJ)=W(l,J)¢AVSAB*TANALF (K) 8 185
110 CONTI NUE B 186
Qll,J)=C/A B8 187
TlleJ)=D/A B 188
UlleJ)=UBND(J) B 189
UMAX=DYAX1(UMAX,DABS(UBND(J))) 8 190
B(J)=(DATAN((Z(J)=2TC)/WID)=DARGB)/(DARGT~-DARGB) B 191
BF(J)=JAMBSDEXP(-(DEP-Z(J) )/QOEP) B 192
IF (U(1yJ).LE.O.) Q(LyJ)=BF(Y) B 193
IF (Q(lsJ)EQ.0.) Q(1l,yJ)=BF( ) B 194
IF (UlL1lsJ)elEeOe) TlLleJd)=B(J) 8 195
DO 120 [I=2,11 B 196
UlI+J)=UBND(J) B 197
Ti(l.J0=81J) 8 198
QllyJ)=8F(J) B 199
W(lyJ)=0 8 200
120 CONTINUE B 201
BVMAX=) 8 202
DO 130 J=2,JJ1 8 203
BVMAX=IMAX1(BVMAX, ((B(J+1)=-B(J))/D22(J))) B 204
AsDMAXLCOC(UCTITIY o+l )=JCTILoJ=1))/D2L(J)/2)%82=(T(I1,J+1)=T(II,J- B 205
11))/921tJ3)72,2ERD) B 206
130 QUII,J)=BF(J)¢ASRLAM*RLAY COF B 207
BVMAX=)SQRT( BVMAX) 8 208
QUITeJJ)=Q(I1,JJ1) 8 209
Q(II,1)=Q(I[,2) B 210
DO 140 J=1,J) B 211
DO 140 I=2,111 B 212

140 Qil,Jd)=QllI,J) B 213 ]
DO 150 J=1,JJ B 214
DD 150 I=1,11 B 215
ZUlTJd)=sU(],J) B 216
Il lediswllovg 8 217
LT(1,sJ)=T(1,J) B 218
TQA(T,J0=Q(1,J) 8 219
ADVI(I,J)=0, 8 220
FllyJ)=0, 8 221
El(lyd)=0. B 222
StleJd=. B 223
AV2(1¢J)=0, B 224
PllyJ)=) B 225
PE(L,J)aP(],J) B 226
150 CONTINJE B 227
c B 228
c B 229
C TIME STEP AND COUNTS 8 230
c B 231
DT=CFL/(UMAX/DX1(2) +BVMAX) B8 232
TIMEsT[MESGAP/ UMAX B 233
NKM=T [MZ/NOUTPT/DI/2+.5 B 234
NKMN=2 aNKM B 235
NN=NKM&NOUTPT B 236
DT=TIME/NN 8 237
NLF=2D 8 238
NLF=3 B8 239
NC=0 B 240
NL=NLF B 241
NK=0 B 242
MRITE (6,160) TIME,DT,NNyNKN,NLF B 243
160 FORMAY (/7 TOTIME o JDT'y2F12.47°% NNyNKM,NLF',316/77) B 244
TIME=).) B 245
c B8 246
c B 247
C INITIALISE TIME STEPPING ARRAYS B 248
c B8 249
TP3I=2,3 8 250
DO 17) I=1,I11 8 251
OXP(I)=)T/7(DX1(I+1)*DX2(1)) B 252
OXMUI)=I2T/7(0X1(1)*DX2(1)) 8 253
DXT(I)=2T/(2+DX1(1)) 8 254
OXGlL1)=2¢DT/7DX2(1) B 255
OXULT)=IT/7(4¢DX2(1)) B 256
OXd (1 )=DT/7(4*DX1(1)) 8 257
XPOR( [ )=1«~PORC*DTeBVMAX*®DEXP (=D)S INH(DS INHIDMINL (6-6%*R(I1)/5AP,TP3 B 258
i) B 259
170 CONTINYE B 260
c R 261
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DJ 180 J=1,4J1
OLP(J)=IT/(DZL(J+1)%D22(J))
OZM(J)=IT/(DZL(J)*D22(J))
DIT(J)=IT/(2%D21(J))
DZG(J)=2%DT/D22(J)
DZU(J)=)IT/(4*D21(J))
DZW(J)=IT/(&*D22(J))
CONTINUZ

C FOR POISSON

AAR=PI¢PI/GAP/ GAP/E
AAZ=DMAXL(4/0X1(2) *%2-AAR, 4/DZ1(2)**24AAR,&/DZ1(JJ1)**24AAR)
D0 190 [(=2,I111
Al(I}=1.000/(OX1(1)=*DX2(1))
A2(1)=1.000/7(DX1(1)*DX2(I=1))
A3(I)=AL(1)eA2(1)-AAR
CONTINUE

00 200 J=2,J4J1
Bl(J)=1.0D0/(DZ1(J)*0D22(J))
82(J)=1.000/(DZ1(J)*D22(4~1))
B83(J)=31(J)¢B2(J)+AAR
CONTINUE

CALL RJ2T

* 5 &8 88 MARCHING PROCESS BEGINS = %= = & % & »

CONTINUE
IF (dL=\LF) 260,220,260

INITIALISE ZF AND RE-INITIALISE TO REMOVE PARASITES.
P 1S BACK EXTRAPOLATED.

CONTINUZ

NL=0

00 2490 I=1,11

20 230 J=2,JJ1

PST=PE(1,J)
PE(],J)=28P5T=P(],J)
PlI,J)=s>3ST

CONTINUS

00 240 J=1,JJ

ZUll,3)=U(1,J)
IW(1eJ)3WlTed)
IT(L1430=T(1,4J)
ZQ(1,J1=Q(1,J)

CONTINJS

CALL MARCH (U ZUyWoZWyT42T4Q423)
93 250 J=1,JJ

00 250 I=1,I11
ZUCToJ)=(UlT,J)¢ZU(1,J))/2.0
IdlloJd)=(W(1,J0)¢2d(1,J))/2.0
LT(Lod)=(TI(I J)*2T(1,J))/2a
ZQEI,J)=(Q(1,J)+22(1,J)2/2.
CONTINUZ

CONTINJE

CALL MARCH (ZUsUsZWoWyZT9T,2Q,Q)
CALL MARCH (UyZUyWoZWsT 427 ,Q,22)
TIME=T[ 4E+DT*2,

NL=NL+2

NC=NC+2

NK=NK ¢ 2

¢t T s e s FORM OUTPUT LI IR Y B B
CALL JUTPUT (UoZUyWoZd oT 9QoFoE9sSoADVyR XoZyY9OK19DZ1,RLAM,DT,TINM

LEsGAP 4 DE? 11 yJJ9yNCyNK¢yNKMg[29JL1y3yDX29D2Z2yTT s TByZQyDSCALESNNoTIN,W
21DFT,ADV,AV2,NCOPYS)

MODIFY PLANT JUTFLOW TEMPERATURES.

TFAHR(2)=T IN(]1 )¢TFAHR( L)

26

262

263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
n7v
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
361




TFAHR(3)=TIN(2 )¢ TFAHR(&) 8 342
DO 280 J=1,J4J 8 343
IF (U(1lyJ).LE.O.) GO TI 280 B 344
Asl.0-19 B 3645
D=0 B 346
D0 270 K=],4 B 347
AA=FUNC((Z(J)=2CENTI(K))/RPLIK)) B 348
AU=ANPJ(K)/RPL(K) B 349
AV=DMAXL (AU, ZERO) 8 350
AsAsAVEAA 8 351
O=D¢AVS(TFAHR(K)=TB)/(TT=-TB)*AA 8 352
270 CONTINUE B 353
T(1:sJ)=0/A 8 354
IT(1,J)=D/A 8 355
280 CONTINUE B 356
c 8 357
c 8 358
IF (NC=NN) 210,290,290 8 359
c 8 360
290 CONTINUE 8 361
c 8 362
sToP 8 363
END

FUNCTIIN FUNC (A)
C e=¢  FUNCTION FDR PLANT INFLOWS AND JUTFLOMS eeo=
IMPLICIT REAL®*8(A-H,0-1)

(2 laNaNaNaNalal
SO WVMEWN -

8=1,D00-A%A
IF (B.LT.0.00) B8=0.D0
FUNC=8¢8
RETURN
END
SUBROUTINE MARCH (U ZUsHo2ZW,oTy2T7,Q,2Q) 0 1
C se¢ MARCH INE HALF TIME STEP s=s 0 2
IMPLICIT REAL®*B(A-H,0-2) 0 3
c ] & :
COMMON /N1/ DT ,TIME D -]
COMMOIN /N2/ COF,RLAM,PI 4GAPyDZP,CSTRAT,CW (4] 6
COMMON /N3/ 114JJ0111,JJ01,112,402 D 7
COMMON /NT/ Al A2,A3,B1,82 ¢B3yd], WK 0 e
COMMON /N12/ FoEWADV,&V2454PePE D 9
COMMON /N13/ ALP,BET ¢GAMyDENyH¢S092ZS+SI1¢S502,2S1,25S2y2ZFTUy2FTH,Z D 10
LFQUZFQM, LFTUy XF TM X FQUy XF IM ¢ XPOR D 11
COMMON /N14/ DX1,0X2,DXPsDXM9IXT4DXG¢DXD9DXUsDXWIZ14DZ2+I2P,DZM D 12
1¢D2ZT9D259020¢D2ZUsD2W ¢ 2BL g L3R o ZWL 9 ZeR D 13
COMMON /N15/ RyXeZs Y D 14
COMMON /N16/ B,BF,UBNDyFAC o} 15 i
(4 ] 16 i
REAL A3S,SQRT 0 17 ;
REAL ToIT,QyZQsFoEsADVyAV2 D 18 |
REAL UyZUyWo2ZW,S P PE D 19
c 0 20 |
c ] 21
DIMENSION U(12,40), ZUL12,40)y W(1l2¢40), ZW(12+40)y S(12,40), PL D 22 1
112,40), PE(12,40) 0o 23 |
DIMENSION T(12,40)y 2T112,40)y Q(12,40)s 2ZQ(12440)s F(12,40), E( O 26
112,400y AV2(12940)y ADV(12+40) D 25
DIMENSION R(25), X(25)y L(40)y Y(4O) o] 26
OIMENSION DX1(25), DX2(25), :P(25), OXM(25), OXT(25), DXG(25)y DO 27
10XD(25)s JXU(L25), DXW(25) D 28
OIMENSION DZ1(40)y D22(4J), D2P(40)y DIN(4D), D2TI(40), DI5(40)y D 29
L0ZD(40)y OZU(4O),y DZW(4O0)s Z3L(4J)y ZBR(4I)y ZWL(4O)y ZWR(4D) (o} 30
DIMENSION AL1(25), A2(25), A3(25), B1(40), B2(4O), B3(40), WI(25) D 31
le WK(40) ] 32
DIMENSIIN B(40)y FAC(&D )y BF (&) D 33
DIMENSIIN UBND(40) 0 36
DIMENSION ALP(40), BET(4D), GAN(4D)y DEN(4O), H(4D)y SO(&I), 25t D 35
1400y SOLL40)y SO2(40)y ZS1(4I),y 2S2(40), XFTU(GO), XFTU(4O0)y XFQUL O 36
240)¢ XFQU(40)y LFTUL&OD, ZFTM(4D), ZFQU(4&O)y ZFQ4(4J)s XPOR( 40} v] a7
c 0 38
c )] 39
DT2=2¢)7 0 %0
Jdlsgy-1 0 41
c ] 42
CALL WR (Q,"WBEF') 0 43
CALL WR (T ,'TBEF*) ] 44
00 20 (=},I1 ] «5

27
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D) 10 J=2,JJ1
PST=PE([,J)
PE(LeJd)=P(14J)
C. P(loJ)=2%P([4J)=PST
FlleJd)sRLAMESQRT (Q(T¢J) ) /0 Lo #RLAMSRLAMS(T(TI,J¢1)=T(1,J~1))/D21(J
1)/72.*CSTRAT/Q(L,N)

CALL FCSTD (UyWaTelT4292QeFyADVyAV2,ALP,BET¢GAM,DENyH,S01,5S02,25
114252, LFTUy ZFTM, ZFQU ZFQMoXFTUoXFTMy XFQU¢ XFIMoOXDy OXPy DXMyDXToEy S,
228BL ¢ZBR,I2D¢OZPyDZMyO2T4OX190X2,0219022+FACoBF¢ByI1leJJ)
Y 3 CALL FCSTU (Uy2ZUsWsF,E)ADV ,ALP,BET GAM,DENyHySJy2SyDXP,D2ZP4ZI8BL,2Z
1BRyDXM;DZMyOXUoDZUIT14JJyPy0X2)
CALL FCSTW (WoZWsUyToFyEsADVsALPBET yGAMyDENyHy S0y ZS+DXP,DZP QX

102
103
104
105
106
107

0
0
0
0
D
0
t 02/)))Jo1(HISBA®) DIy I(UISBAL D 52
c D 53
IF (F(Lod)elTo0e) FI,J)30, 0 54
L CINTINUE 0 55
FUlol)aF(1,2) D 56
T F(1eJJ)=F(I,dJ1) 0o 57
22 CONTINUE D S8
CALL WR (F,'F ) D 59
c D 60
C ZBL AND 2BR ARE 1 FOR INFLOW, O FIR SLOW OUTFLIW, =1 FOR FAST OUTFLOW. D 61
C ZWL AND ZWR AE 1 FOR INFLOW, O FOR SLOW OUTFLId, =1 FOR FAST OJTFLOW. D 62
AA=D D 63
: Cl=0 0D 64
(¢ D=0 D 65
ZERO=0. 0D 66
ONE=l. 0 67
DO 30 J4=1,JJ1 0 68
A=U(1,J) 0 69
C=F(2,J)/DX1(2)+A/2,5/100 D 70
Z3L(J)=22.00 D 71
IF (A.3T.ZERO) 2BL(J)=INE 0 72
[ IF (C.LT.ZERO) 2BL(J)=-ONE D 73
A=A®AA D T4
AAzA-AA o 75
CsC+Cl 0 76
Cl=C-Cl o 77
ZWL(J)23.00 D 78
IF (A4.3T.2ERO) ZWL(J)=ONE D 719
IF (C.LT.ZERQ) ZWL{J)=-ONE D 80
< A=U(L11,d) D 81
C=F(I11,J)/2X1¢I11)=-A/2.5/100 D 82
23R(J)=22.00 0 83
IF (ALLT.ZERO) ZBRIJ)=INE D 864
IF (2.LT.ZERQ) ZBR(J)=-ONE 0D 8%
Az A+AA D 86
AAzA-AA D 87
C=C+C1 D 88
& ClsC-Cl 0 89
Z4R(J)20.90 0 90
IF (A.LT.ZERD) ZWR(J)=ONE 0 91
IF (C.LT.ZERD) ZWR(J)==0\E 0 92
30 CINTINUE 0 93
¢ D 9
é 0 9%
IF (TI4E.EQ.0.) CALL BOUND (ZJoZWyZQeZTsZBL,ZBR,ZHLy2ZNRyByBF,Il, D 96
€ 1J4,0Z1) 0o 97
IF (TIME.EQ.0.) CALL BOUND (UsWsQoT ¢2ZBLsZ3Ry2ZAL, ZdRByBF, 11,4340 D 98
121) D 99
£ 0 100
c D 101
)
)
0
0
0
)
1PORyZAL y ZAR9yDX My DZMeDXWo D Zdy [19dJyP,D22) D 108
CALL WR (Z2T,'T v) D 109
CALL 43 (2Q,'Q *) D 110
CALL @1 (Zus'ul *) 0 111
CALL W3 (ZWe'Wl *) 0 112
€ (4 0 113
: SIGN==1. 0 1lls&
CALL TSTEP (ZUsZWyPyDXG+OLGy LI yJJy SIGN) 0 115
c D 116
DO 40 [=2,I11 0 117
20 40 J=2,441 D 118
SITed)=(ZUCT d)=2UlT=1,J)0/0X1ET D (ZHET J)=2WITd=1))/02ZL(J) 0 119
S(1+J)sS(1,4)/0T2 0 120
[ 4 40 CONTINUE 0 121
c D 122
CALL PIISB (P,SyEyALyA24A3,81482,B3,H1WKyT14dJ) 0 123
c 0 124
¢ D 125




SIGN=1, D 126
CALL TSTEP (2UZNeP¢DXGsDZGe 11+JJ9SIGN) 0 127
CALL BJUND (ZUZWoZQo2T oZ8Lo23RoIWLo2ZARyByBF,11,JJ,021) D 128
00 50 [=2,II1 D 129
20 50 J=2,JJ1 0 130
SUI ) slZULTod)=2U(T=14J))70XL (T )e(ZN(TJ)=2M(L,J=1))/0D21CJ) D 131 1
S(IyJ)=S(1,J)/0T72 0 132 ;
50 CONT INJZ D 133 g
c D 134 3
c 0 135 i
CALL WR (P,*'P ‘) 0 136 i
CALL WR (ZU,'UF *) D 137 4
CALL W (ZWy'WF ') D 138
RETURN o 0 139
ENO
SUBRJUTINE FCSTD (UsWeTo2T+Qe2QyFoADV,AV2¢ALP,BET,GAM,DEN,H,SO1,y E 1
1502025192324 2FTU o2ZFTMyZFIUeLFQMy XFTU o XFTMXFQUeXFQMyDXDyDXPy DXM, DX € 2
2V4EeSo2ALs23R¢yDZDy02P¢DZM 0L T IX19DX290Z1¢0DZ2,FAC,8FyBoyMLoNL) E 3
C oo FORECAST T AND Q &= € &
IMPLICIT REAL®8(A~H,0-2) E -]
c € 6
COMMON /N1/ OT,TIME & 7
COMMON /N2/ COF,RLAM,PI ,GAP,DEP,CSTRAT,CW 3 8
c 3 9
REAL A33,SQRT 3 10
REAL T,2T4Qe2Q¢FeADVAV2,JedE»S 3 11
c € 12
DIMENSIIN U(ML ¢NL), W(MLoNL), E(MLyNLD)y SUML,NL) E 13
QIMENSIIN TUMLoNL)y QUML(NL)y FINMLoNL), ALPINL), BETINL), GAMINL E 14
1)y DEN(NL), H(NL)y SOLINLD, SD2(NL), ZSL1(NL), ZS2(NL), ZFTUINL), L E 15
2FTMINL) » 2ZFQUINL), ZFQMINL)y XFTJINL)y XFTM(NL)y XFQUINL)y XFQM(NL E 16
30y OXO(ML)y OXP(ML )y OXM{ML)y OXTIML), DZDINL), DZPINL), DZMINL), E 17
GDZT(NL)y IXL(ML), DX2(ML)y DZL(NL), DZ2(NL)y FAC(NL)}, BFI(NL), 4DVl E 18
SMLoNL)y AV2(ML oNL)y ZT(MLoNLD, ZQUMLyNL)y ZSLU(NL)y ZBP(NL), BINL) E 19
c E 20
c 3 21
LERO=] E 22
TWO=2 £ 23
[IsML E 24
JJ=NL E 25
Ill=11=-1 (3 26 |
[12=][=2 E 27 |
Jil=gi-1 £ 28 ;
JJ2=J)-2 € 29
c E 30
c 3 31
C z IMPLICIT £ 32 |
00 1) J=2,J4J1 E 33
XFTUGJDIS(F(2,J)¢F(1,J))/2.200%(2T(2,J)=LT(1,J)) E 34
XFAUIJIDI=(F(2,J)¢F(1,J))/72:.300%(2Q(2,J)1=-2311:J)) € 35 |
10 CONTINUE £ 36 ,
c 3 37 |
DO 73 1=2,I111 E 38
c E 39
DZO(L)=(FL1,2)+F(1,1))/72.000 3 40
¢ 20 23 J=2,JJ1 E 1
DI0(JIs(F(1oJ*LD*F(1,J))/72.000 E 42
29 CONTINIJE i 43
00 30 J=2,JJ1 E 44
FA=(F(lel,yJ)eF(1,0))72.000 E 4S
XFTM(JIsXFTU(J) E 46
XFQM( J)=XFQU(J) E 47
AFTUCII=FAS(ZT(1#1,J)=2T(1,J)) 3 48
XFQU(JS)I=FAS(ZQ(I¢l,J)=2Q(i vy ) E 49
30 CONTINUE € 50
c E 51
GAM(1)==DZD(1)*02M (1) € 52
00 40 J=2,J441 € 53
AA=(J(T,d)=J(1=1,J))/0X1(1) 3 S&
AB=(U(TyJdel)oUlI=l ¢J*l)=Ullod=l)=J(I=1yJ=1))/0ZL0CJ0¢(W Lol yJlew( E 55
Lielod=li=dlI=1yJd)=WlI=1eJd=1)D/0XLL1) E 56
ADVIT o J)=OXT(E)IS(UIT o) eT( Loy d)=J(I=loJ)eT(I=1,J))eD2TLII®(MII, E 57
LIVeTUL it l)=Nllod=1)8T(1,d=1)) € 58
3 $9
C UPSTREAM FINITE DIFFERENCE REPRESENTATION FIR 2, ¢ 60
UQ=ULTl s J) ¢Vl T=1,d) 3 61 3
dQ=d(loJd) el 1yJ=1) 3 62
1Q=] E 63

29




e ORISR e e

(2 X3

50

JQ=1

IF (UQ.LT.0) [Q=-]

IF (dQ.LT.0) JQ=~-]

AV2(T o J)=OXTUI)S(U(T,J)%Q( Lol d)=J(1=1,J)0Q(I=1,J))¢DZT(J)®(N(I,
LI1eQUT JeL)=M(T,J=102Q(L,3=1))

WBa(d(loJ)eW(loJd=1))%,509

AV2( 1+ J)=UQeOXT(I)*1Q*(Q(1oJ)=Q(L=1QsJ))eWQ*OZT(J)*JQ*(Q(],J)-Q!(
110Jd=0Q) )=DdTRF (], )8( (6. *AASAA+AISAD/ 16.=(T(1,J¢L)-T(I,J-1))/72./021
2(J))=Q(1sJ)SCOF/RLAM/RLAM ) =W 3*WBSCHEF( 1o J)EITS(T(I gJ¢1)=T(IoJ=-1))/
32./7021(J0/7Q11,J)

AA=0,0)

AB=0Q,00

AsDTSF(1,J)0( (4. *AASAALABSAB/L6.4(TLI,J¢1)=T(I,4=-1))/2./7021(J))/
1QU I, J)+CIAF/RLAM/RLAM) +UQ* [Q# DXT( 1) +WQ*JQ*D 2T (J)

ALP(J) ==DZD(J=1)%02P(J~1)

GAM(J)==DZD(J)*DZM(J)

3ET(J)=1.000-GAM(J)=ALP(J)

Ell,d)sA

SOL(J)sZT (L, J) ¢OXMUT)®XFTI(J)=OXP(I=1)EXFTM(J)=ADV(I,J)

S02(J)=ZQ( 1o J)*OXM I)SXFQUIJ)I=DXP(L=1)¢XFQM(J)=AV2(I,J)+2¢AQ(1],
1J)

CONTINUE

BET(2)=3ET(2)+ALP(2)
SET(JILI=3ET(JJIL)I+GAMIIIL)

CALL TRUDL (ALP¢BET,GAM,SO1ls2S51,JJ)
00 50 J=2,JJ1
BET(J)=BET(J)+E(1,J)*TWD

CUNTINYZ

CALL TRID1 (ALP,BET,GAM,502+152+JJ)

00 60 J=2,J4J1

LT(1,J)=2510J)

SUI1,J)=22Q(1,J3)

(Lo J)=OMAXL(ZS2(J)42a(14J)/THI)
CONTINIZ

LTI, 1)=2T(1,2)
LT(1,J))=2T(1,J4J1)
LA(1,1)=2Q(1,2)
LAt dJ))=2Q( 1,331}
CONTINIS

CALL W (IT,°'TINT*)
CALL W (ZQ,*QINT*)
CALL 8) (EyMLsNL)
CALL 4t (Eo*E=A ')

c
C x rvpLICIT

R Xa N 7

(g ¥ g}

110

00 8) I=2,I111
ZFTUCT)S(F(L42)¢F(1,1))/72,200%(2T(1,2)=LT(1,1))
ZFQUITI=(F(T42)eF(1,1))0/72.200%(2Q(1,2)=2201s1D)
CONTINUE

00 140 J=2,JJ1

00 90 [=2,111

LFTM(L)sZFTI(])
LFAM( 1) =ZFQU(T)
FAs(F(I,J¢L)*F(1,J))/2.000
LFTULTL)sFAS(ZT(T,J¢1)=-2T(1+J))
IFQUUT)=FAS(2Q(14J+1)=2Q(1,J))
CONTINJE

0J 100 I=1,111
OXD(IVs(FlIeLoJ)eF(1,J))/72.000
CONTINIJE

0) 110 (=2,111

GAM([ )==DXO( L) *OXM( 1)

ALP(1)==DXD(I=1)*0XP(I=1)

BET(I)=1.000=-GAM(])=ALP (1)

SOLIED=LlT(1yJ)¢OZMIII®LFTULL)=DZP(J=1)CZFTN(I)=ADV(I,J)

SO2(1)s2Q( 1, J)e0ZM(I)*T ML )=DIP(JI=1)CZFQM(T)=AV2(1 J)*ElT1,J)e(
12.92(1,J)=S(1,J))

CINTINUE

30
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64
65
66
67
68
69
70
71
72

T4
7%
76
77
78
79
80
sl

83

8

83

86

87

88

89

90

91

92

93

9

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143

=,




"N

C LEFT
IF (ZBL(J).GT.ZERD) SIL(2)=SOL(2)=ALP(2)82T(1,J)
IF (ZOL(J).GT.2ERD) SI2(2)=5D2(2)-ALP(2)%2Q(1,J)
IF (Z3L0J).EQ.2ERD) BET (2)=3ET(2)¢ALP(2)
IF (ZBLIJ)CLTL.ZER)) BET(2) =3ET(2)¢ALP(2)%2,.00
TF (ZBLIJ)LTLZERD) GAMI2)=GAM(2)=ALP(2)

c

C RIGHT

120

130
140

(2}

10
c

4
c1

20
c

IF (233(J).GT.ZERD) SOLCLIL)=SOLUIIL)=GAM(IILI®*B(Y)
IF (ZBR(J)GTLZERD) SI2(111)=SQ2(111)=-GAN(IIL)*BF(Y)
IF (ZBR(JD.EQ.ZERI) BET(IILI=BET(LIL)*GAM(ILIL)
IF (23R(JDLTL.ZERD) BET(IILI=3ET(II1)¢GAN(IIL)®2,00
IF (2B(J)LTLZERD) ALP(IIL)=ALP(IIL)=GAM(IIL)

CALL TRID1 (ALPyBET,GAM,S501,2S1,11)
20 120 I=2,111

BET(1)=3ET(I)*E(1,J)

CONTINUE

CALL TRIDL (ALP,BET,GAM,5]2,252,11)

00 130 [=2,I111

ITLL,d0=251C1)

ZERO=Q(l,J)/2

EPS=1.)-20

201+ J)=OMAXL(2S2(1)42ZERDY EPS)
CINTINUE

CONTINIJE

RETURN

EVD

SUBRIUTINE FCSTU (UyZUyWeF oE 9ADV ¢ALP¢BET ¢GAMyDEN¢HySJ92S+IXP,02P
192Z8LoZBRyIXMyOZMOXUyNZU, ML, NL,P,DX2)
¢ss  FORECAST U s==»
IMPLICIT REAL®*B8(A-H,0-2)

CIMMON /N1/ DT, TIME

REAL F,Z,ADV
REAL JyZUgW,P

OIMENSIIN UCML ¢NL)» ZUILMLeNL)y A (MLyNL)y FUIML,NL)y E(ML,NL), ADV
LUML,NL)y ALPINL)y BET(NL)y SAM(NL), DEN(NLIy H(NL)y SO(NL), ZS(NL)
29 OXP(ML)y DZP(NL),y DXM(ML)y DZM(NL)y OXU(ML)y DZU(NL),y ZBLINL), 2
3BR(NL)s 2(MLINL), DX2(ML)

DIMEISIIN 2L (200)

Tl=ML
1il=l1-1
112=11-2
JJ=NL
JIl=J3-1
JI2=)d-2

00 10 J=1,J4J1

20 10 (=1,111
E(Lod)s(FlIeLlodel)eF (I JeL)*F(LIeLod)eF(1,J))/4.0
CONTINUE

IMPLICIY
00 20 J=2,JJ1
LU =2U(1,4d)
CONTIvUE

DO 50 1=2,111

00 30 J=2,J4J1

GAM(J)==DIN(JISE(L,J)

ALP(J)=2=D2P(J=L)®E(14Jd=-1)

BET(J)=1.000-GAM(J)=ALP (J)

OKP=DXP(I)e*F (Ll ¢lsJ)

OKM=DX4(T)SF (] 4J)

TIX2(UCT4LoJ)eU( Lo d))SULTeL d)=(UlTJVeIMT=1,J))%U(1=1,4J)

TUZ=(d(lol o J)eMlTod))®UTpde L) =(WlTolod=1)oN(Tsd=1))2U(1,4J=1)

AOVIToJ)=DXUL T )oTUXSDZU(J)STUZ*OTES(P(I¢LloJ)=P(I,J))/DX2(1)~16.%D
;Xgl{::?ll(Jilbf‘(Elchl‘(i(lOl.J)‘I(loJDl-E(IoJ‘l)‘(l(l’loJ-l)-ﬂ(l

o=

31

164
165
146
167
148
146
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
1c8
169
170
171
172

mMmAMMMMMMMmMMMMMMMMMMMIMmMMMMM MMM

N 0 Pt ot ot gt g oo s P s
COVDNOCVEIEWUNTOODNCOVEWN-

~N
-

NNNNN
Vs uwnN

NN
@~

WwwweNn
WN=0 v

WWWWWW
QONOCWVS

T R E R
LswWN=O

A E R EEREREERERERRERERREEREREEREREERE R E R R R R R E R R ERREREEE R R
rr e
~ow

»
®




©

10

c

FXsDKPOZU(T¢L,J) +OKM*ZL (J)=(DKP*DKM) *ZU( 1, J)
S JI) =LUL] 4 J)=ADVI I, J) ¢FXS2,

LU= )L,4d)

CONTINJE

BET(2)=3ET(2)¢ALP(2)
dET(JJILI=BET(JJL)+GAM(JIL)

CALL TRIOL (ALP,BET,GAM ¢S] ¢2S9JJ)

D0 40 J=2,J441

ULl J)=2SLY)
CONTINUE

LU0 1)=2U(1,42)
LU TeJdJ)=2U(1,491)
CONVINUE

CALL 4R (ZUy'UINT*)

X IMPLICIT

00 60 [=2,111
L) =230 01)
CONTINUE

00 93 J=2,JJ1

0] 70 (=2,111

ALP(1)==0XMIT)®F (], J)*2,

GAMU L )==DXP(T)*F(leLl,J) 2,
B8ET(1)51.000=-ALP(I)=GAM( D)

OKP=024(J)*E(],4J)

OXKM=D29(J=1)*E(l.J-1)

FLsOKPeZU( 14 J+1) ¢OKMSZL (1) =(DKP+OKM)*ZU(T,J)
SOUI)=ZJ(1,J)=-ADVII,J)¢FL

ILLDI=ZIL4d)

CONTINUZ

S 2)=33(2)=ALP(2)*2U(1,J)

IF (2332(J)eGEeOe) ALPIITILI=ALP(TIIL)*GANIITL)
IF (23J)elTo0s) ALP(IIL)=ALP(IIL)=-GAMITIL)
IF (283(J)elLT.0.) BETIITL)I=BET(IL1)¢GAM(IIL1)*2.00

CALL T3ID1 (ALP,BETyGAMySI+ZSs1I1)

00 30 1=2,111
ZUll,d)=25(1)
CONTINJE
CONTINUE

RETURN
END

SUBROUTINE FCSTW (MWoZWyUeT oFoEsADVoALP4BET GAMyDENyH,S0¢2S +OXP,4D

12Py Qe XPOR g ZWl gy ZWR o DX My DZM, DX dy DZWo ML o NL 4P, DZ2)
ses FIRECAST 4 se»
IMPLICIT REAL®*8(A-H,0-1)

COMMON /N1/ DT,TIME
CIMMIN /N2/ COFoRLAM,PLyGAP,DEPyCSTRAT,CHW

REAL UyPyWelWeQ
REAL FyEsTyADV

DIMENSIIN QUML,NL)
DIMENSIIN WOML oNL)y ZA(MUONLDy» J(MLoNL)y TIML,NL)

o FIMLoNL), E(M

L1LeNL)y AJVIMLoNL )y ALPINL D)y BETI(NL)y GAMINL), DENCNL), HINL), SOIN

2L)y ZS(NL)y OXP(ML)y DZP(NL),y DXM(ML), DZM(NL),y DXW
3ZWLINL) » ZWRINL) ¢ P(MLGNL)y DZ2(NL)y XPOR(ML)
OIMENSION 2L (200)

=W
1ll=l1=1
1128112
JJ=NL
Jil=yy=-1
Jd2=Jy-2

0TH=0T/2.000

(ML), DZWINL),

- o et e et
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3
4«0
c
c

50
c

C T IMPLICIY

00 10 J=2,J4J2
L) =ld(14J)
CONTINYZ

DO 40 [=2,111

DO 20 J4=2,JJ2

GAM(J ) ==DZP(J)*F(1,J¢1)*2.0D0

ALP(J) 2=DZM(J)*F(1,J)*2.00

BET(J)=1.000-ALP (J)=GAM(J)

OKP=DXY(I)*E(]1,J)

IKM=DXP(I=1)*E(I=1,J)
FX3OKPS2ZW(I4],J)¢DKMSZL(J)=(DKP+DKM)&2d(1,J)

TUX=(U(Todel)eUlLod))od (1elod)=(U(TI=01yJ¢1)¢U(I=-1,J))8W(]I=1,J)
TUZs (WD o JeL)*W(Tod) ISW(Todel)=(WIToJ) oW Tod=1))2u(],4-1)
ADV(I+J)=DXH {1 )*TUXSDZN(J) STUZ=DTH®(T(T9Je1)eTIT,J)=T(I1,J#1)=T(
LILoJ))eDTo(PUL J*L1)=P(1yJ))/D22(J)=16.%0XW(1)*DZW(J)/DTS(E(L,J)®(VU
¢ 2(10J¢0)=JU1edN)=-E(I=1J)*(U(I-19Jde1l)=UlI=14J)))
. SOUII=ZHT9d)=ADVI 1o J)eFX=CAS(F(IoJ)¢F(ToJ¢L))&(T(T,J¢1)=T(1,J))
170201430 ¢QUI,J+1))%0T/D22(J) *LW( 14 J)

LI =Z4d(l )
CONT INUE

CALL TID1 (ALP,BET,GAYM,S),2S5,J4J1)
DO 30 J=2,JJ2
Ll 1o JD)=2S(J)eXPOR(I)

CONTINUE
CONTINUE

CALL WR (ZW,*WINT')

C X IMPLICIT

00 5J i=2,111
Lil)=3.0
CONTINUE

00 80 J=2,J4J42

D0 60 [=2,111

GAM( [ )s=DXM(I)SE(l,J)
ALP( I )==DXP(I=-1)%E(1=1,J)

BET(I 3 =1.000=-ALPIL)-GAMIT)*CUS(F(I,J)+F(1,3+1))%(T(1,3+1)=T(1,J)

1974Qi1,4)¢Q(1,J¢1))*DT/022(J)

60
c
C LEFT

c
C RIGHT

10
ql 80

s C ese

c

OKP=)ZO(J)SF (] ,J¢1)

OKMU=DZM(J)*F (1 ,4J)

FIlaOKPOZW( 1y J¢1)+OKMEZL ([)=(DXP+DKM)*ZA(1,J)
SO(I)=ZW(l4J)=-ADVII yJ)*F7*2,D0

L) =ZW(14d)

CONT INUE

IF (ZWL(J)eGT.0.00) SO(2)=SO(2)=ALP(2)&dll,J)
IF (ZWL(J).EQ.0,D00) BET(2)=RET(2)¢ALP(2)
IF (Z4L(J)elTo0.00) BET (2)=BET(2)¢ALP(2)%2.D0
IF (ZWMLEJ)LT.0.00) GAMI(2)=GA4(2)=-ALP(2)

IF (ZWR(J).EQ.0.00) BET(II1)=BET(IIL)+GAM(IIL)
IF (ZW(J)elLT.0.00) BET(IIL)=BET(II1)+GAM(ITIL)*2.D0
IF (ZWR(J)elTo0.00) ALP(IIL)=ALP(ITL)=GAM(II1)

CALL TRIDL (ALP,BET,GAM,SO,2S,11)

DO 70 I=2,111

LWl Lod)=ZS(I)*XPOR(T)
CONTINUE

CONTINJE

RETURN
END

SUBROUTINE TRIDL (AyByCoSeZyN)
TRIDIASONAL EQUATION SOLVER s

c
C SOLVES TRIOILAGONAL SYSTEM, [=2 TO N-l.
C A¢ByC UNCHANSEDy RHS S DESTRIYED, SILJTION IN Z.

IMPLICEIT REAL®S8(A=H,0-1)
DIMENSION A(N)y BINDy CIN)y SIN)s ZIN)

33

OO NN OOOOOOOO

ZXIZIXIIXIIXIZX

29
30
31
32
33
34
35
36
37
3e
39
40
61
62
43
44
45
46
&7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
b4
65
66
67
68
69
70
71
72
73
T4
75
76
17
78
79
80
81
82
83
86
85
86
87
1]
89
90
91
92
93
94
95
96
97
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NMaN-1 L] 9
0=8(2) H 10
$(2)=5(2)/0 H 11
DO 10 [=3,NM L I ¥ J
Itl=1)=ClI-1)/0 L] 13
O=3(L)-AlL)eZ(1=1) L] 16

10 S(I)s(S(E)=A(L)eS(I-1))/0 H 15
Z(NM) =S (NM) H 16
N0 20 J=&,N L 17
[sNe2-) H 18

20 LU aS(L)=201082(1+1) L 19
RETURN H 20
END

SUBRJUTINE ROPT 1 ;
C e%s [JITIALIZE POISSON SOLVER wees 2 :
IMPLICIT REAL®8(A-H,P-1) 3 !
c 4
c S
COMMON /N&/ AAR,AAZ,KAPPA 6
COMMON /NS/ RR64),LL 7
DIMENSION ALP(8), BET(B), D(5I) 8
c 9
c 10
ALP(1) sAAR 11
3ETIL)=AA2 12
RA=BET(L)/7ALP(]) 13
00 10 (=1,KkAPPA 16
ALP(I+L)=(ALP(T1)*BET(]))®e,5D) 15
JET(IL)=(ALP(I)*BET(]))*,.50) 16
10 COUNTINUE 17
AL=ALP(KAPPACL) 18
3E=BET (KAPPA+L) 19
c 20
C NEWTON'S ITERATION FOR Ry FOR EXTRAPILATED INITIAL APPROXIMATION 21
c 22

RK=DMINL(2®AL, (AL*BE)**,.5D00)
D) 20 J=1,10

AK=(3E=-QK) /(BE*RK)
A=(BE-RK)/(BE*RK)

0 g 0 P g G s Gu D g S S Bed P Gl e B P g S pd Gud Pn Sl Gy S Gud P e G T ul S PR e e PO Gy et S Gug G e Bt ) g SN TN pug P S0 g
~
o

q € 8K (RK=AL 1/ (RK+AL ] g 27
/) 8=(1l-A)*¢]1,500/A+3-1/8K 28
j Adu=2%3E/(BE +RK ) o=? 29
a BD22#AL/ [ALSRK ) 882 30
FO28)/3K/8K=(1~AK)®®,50J8( 1+4K/2)/AK/AK®AD 3l
Ce R=(AL®3E)es,.500 IF NIOT EXTRAP ILATING 32
20 RK=RK=3/FD 33
S=1/(1/3K=3) 3
L 3 AS=AK 3s
c 36
C FIND ALL KK 2 VALUES 37
C RR(K) ARZ THEZ [TERATION PARAMETERS 38
c 39
LL=2ee<APPA 40
RR(1)=RK o
: 27 40 [=1,KAPPA 43
JaKAPPAS ) =] o
AL=ALP(J) 45
BE=BET(J) 46
K2=K1/2 47
D) 30 Je=l,LL,K1 48
RR(JI=R(J)I+(RR(J)*e2-AL®BE)®e,5D) 49
P 30 RR(J#K2) =AL®BE /RR( J) S0
; %) Kl=K2 s
: RETURN $2
4 ENO 1
SUSRIUTINE POISB (GeS19S2oA19A2,A3,B1,82,83,WI,WK,11,KK) Jd 1
C *es¢ POISSIY EQUATION SOLVER ess J 2
€ IMPLICIT REAL®S8(A=H,0-1) J 3
c J 4
REAL GyS1eS2 Jd S
‘:: FIXED 3Y GIR. P(Il)==P(II1) J 6
J 7 a
COMMON /NS/ RR(64)4LIM J ] |
OIMENSION GUIT o1 oKK)y SUCTTo1oKKDy S20IT01,KK) J 9 |
DIMENSION AL(IE), A2(1K), AD(LID, BLUKK), B2(KK), B3(KK), WI(KK) J 10 :
s :
34




le WK(KK) J 11
Je=l J 12
N= ) J 13
1il=l[~1 J 14
112=11-2 J 15
KKlsKK=]1 J 16
KK2=KK =2 J 17
03 10 [=2,111 J 18
Gllolod)=G(I,1,2) J 19
Gllol oKK)=G(1o1l,oKK]1) J 20
1 CIONTINUE J 21
23 160 L=1,LIM J 22
00 2J I=2,I111 J 23
00 20 <=2,KkK1l J 24
S201 ¢l oK)= (RRILDI=BI(K))SGIToLoK)*3L(K)ISGIIo1,Ke1)+B2(K)SG(1y41oK= J 25
11)=5101,1.K) J 26
22 CONTINUE J 27
B331=¢43(2)¢RR(L)=-A2(2) J 28
J8381=1.0/8881 3 29
d1(2)==-41(2)%DBBBI] J 30
00 S0 «=2,KkKl J 31
Gl2,14¢)=52(2,1,K)*DRBB 1 J 32
0N 3) [I=3,112 J 33
B8A3=eAl(1)eRRIL) J 34
JENA=L . )/(BAB*A(])eWI(I-1)) J 35
Will)==AL(1)*DENA Jd 36
3 GUIolo<)=(S2(T o1 oK)®A2(1)eG(I~1,1,sK))*DENA J 37
8832=+43([11)+RR(L)I*AL(TIL) J 38
SULILoloKDS(S2(TToloK)¢A2(ITL)eGIIT2,1,K))/Z(B332¢A2(IT1)ONWI(IT2 J 39
i J 40
S2(110sLeK)=GlII1,1,K) J 41
0) &) (L=2,112 J 42
Isll2=1L¢2 J 43
S2(1 o 1o<)aGl Iy 1oK)=WI(T)®S2(10L,1,K) J 44
) CONTIWE J 45
50 COoNTINYZ J 46
00 69 [=2,111 J &7
2] 6) K=2,KK1] J 48
Sllelo€)=S2(1,1,4K) J 49
40 CONTIVUE J 50
23 7)) 1=2,111 J 51
Sllevel)=Gll,l,2) J 52
GlloNeK<)2G(T,1,KK1) J 53
7 CONTIN)E J 54
00 8) x=2,KkKl J 55
Sllelok)=G(2,1,%) J 56
GUIleled)==GlIILly1,K) J 57
3 CONTIVUE J 58
73 9) <=22,KK1l J 59
30 9) 122,111 J 60
S20I o Lo <) =(RRILI=AS(IDIOS(L, oK) *ALUII®G(TI*L,1,K)I+A2(T)eG(I-1,1, J 61
IK)=S1(l,1,sK) J 62
0 CONTINYE J 63
B8A31se¢33(2)+RR(L)=-B2(2) J 64
J8381=1.0/8881 J 65
WX(2)==-31(2)+0BBB1 J 66
0N 129 [=2,I111 J 67
Gllele2)aS2(1,1,2)%08881 J 68
00 109 <=3,KK2 J 69
3A8=¢33(K)eRA(L) J 70
JENA=]1,)/(BAS+B2(K)ewWK(K=]1)) J T1
WC(K)==31(K)*DENA J T2
120 Gllolo<)=(S2(10eK)eB2(K)ISG(T,LyK=1))*IENA J 73
8842=+3)(KKL)*RR(L)=BL(KK]) J T4
GlIoloSKL)=(S2(1 o) oKK1)*B2IKKL)®GUTo14KK2))/7(BRAB2#R2(KKL)OWK(KK2 J 5
i J Te¢
S20 1o Lo¢K1l)=G(l,yLoKKL) J T
00 110 XL=2,KK2 Jd 78
KeKK2=4L+2 J 79
S201o1oX) oGl ol oK)=dK(K)®S2(LyloKel) J 80
110 CONTI s J 81
120 CONTINIE J 82
00 130 1=2,111 J 83
) 137 <=2,KKl J LT3
Gllsle€)=S2(1,1,K) J 85
130 CONTIvUZ J .13
70 140 1=2,111 Jd 87
Gllolold=Gil,sle2) J 88
Gllole<<)oGl I, 1,KK]1) Jd LL)
140 CONTIWE J 90
35
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150
189

LR L

(2]

o o o

c
C SIDES

bl e o —e —

DO 150 K=2,KK1l
GlloNsK)=G(2,NyK)
ST o NeX)==G(IILyNeK)
CONTINUZ

CONTINYZ

KLETURN

END

SUBRIUTINE TSTEP (ZUyZWP9yOXGyDZGy INeJDySIGN)

MONIFY FLOW BY PRESSURE SRADIENT ee=

[MPLICIT REAL®8(A-H,0-1)

REAL ZJo2W,P

DIMENSIIN ZU(IDyJO)y ZW(ID4JD)y PLID,JD),

1I=10
JJ=J)
IMl=11-1
112=11-2
Jdl=gJ-1
JJ2=44-2

00 13 J=2,4J1
)0 1) (=2,111

ZULL ¢ D) =22UlL 4 J)=DXGLI)*IPLI+1,J)=PL1,J))eSIGN

CINTINJZ

01 2) J=2,JJ2
9) 2) 1=2,111

(1o ) =2ZW(l 4 J)=02GLJIS(O(L,J*L)=P(T,J))*SIGN

CIONTIWJ:Z

D0 3) 1=2,112
LUull,1)=Zutl,2)
Zutl,edJ)=ZUl1,JJ1)
CINTINUE

DI 6) J=2,J42

IF (Zull,eJd)) 50,50,42
CONTINJZ

IWil,J)=0.0
ZACIl o )=2W(111,3)

CINTINUE

LAl(1eJ) =IN(2,4J)
LIl J)=ZNL LT, J)

CONTINUE

RETURN
ENO

SJBROUTINE BOUND (UsWeQoTy2BLy2ZBRyZWLyZARyB4BF,11,4J,0D21)
APPLIES BOUNDARY CONOITIONS T) UeweQ AND T

IMPLICIT REAL®*8(A=H,0-1)

CIMMIN /N2/ COF 4yRLAMPI 4GAP,DEP,CSTRAT

DIMENSIIN UCILeJdJd)e WIIT4dJ)y TUTT4dI)e UIT9IID,y ZBLUJIDs ZNWLLY
130 I8R(JI)y ZWRIJII),y BLIY),

REAL Uedod T
Jil=dy~1

Iil=l]=~1

[12=]]1=2

LERQ=)
JIETLel)=sU(TTL 42)
UITIL,JJ)=u(]l1,4J1)
TOIIL,L)=T(I[1,2)
TEIT1 000 =TI, 001)

D0 10 J=2,JJ1

BFtJJ )y DZ1(JI)

36
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c L 19
C C LEFT L 20
IF (ZALIJ).EQ.0.) Q(1,J)23(2,) L 924
IF (23L(J)eEQ.0e) T(LloJd)=T(2,J) L 22
IF (ZWL(J)eEQ.0e) WlLloJ)mWi2,5) L. 23
IF (ZBL(J)olTo0o) TULleJ)=T(2,J)%2,=T(3,J) L 26
IF (Z3L(J)elT.0.) QUL1,J)=2Q(2,J)%2.=Q(3,J) £ - 25
IF (28L(JDalTe0c) QULoJ)sANAXLIQ(L0J),Q(2,J)74) L 26
IF (ZWLLJDelTo0o) WlLloJ)=W(2,J)82.=W(3,J) L 27
C c L 28
C RIGHT L 29
AsOMAXLCUCUCEI L, 3oL )=UCTTLsd=1))/021( )/ 2)%®2-(T(T1L,J+1)=-T(I1L, L 30
14=1))/021(J4)/72,2ERO) L3}
IF (ZBR(J)eGTo0e) QUII,J)=BF(J)+A®RLAM®RLAM/COF L 32
IF (2B83(J).GT.0.) T(II,J)=3(J) L 33
IF (ZWR(J)GT.0e) WII,J)=0. L 34
\ IF (233(J)«GE.O.) UCII,J)=UlIT2,0) L 35
" 4 IF (ZW(J)EQe0e) W(lIyJ)=Wllll,J) L 36
X IF (ZB3(J).EQ.0Qs) QUIT,J)=Q(ILL1,4) L 37
IF (ZBR(J)V.EQeOa) T(ILIoJ)=T(IIL,J) L 38
IF (283(J)elTe0e) TUII,U)=T(ILL,J)%2.=T(112,J) L 39
IF (ZBRUAJDeLT.0e) QUITLJ)=QU111,J)%2.-Q(112,J) L &0
IF (233(J)elTe0e) QUIT,U)=AMAXLI(QUIT,J)sQ(ITLyJd)/4.) L 4l
IF (ZBR(JDalTo0e) VLI J)=U(111,J)%2.-0(112,J) L 42
IF (ZWAR(J)elToOo) WIIl o J)=d(I11,J)%2.-W(112,J) L &3
" 4 10 CONTINYE L 46
c L &S
C TOP AND BOTTIHY L 46
20 20 I=1,I1 L &7
Ul el =31 1,2) L 48 :
Tilel)=T(1,2) L 49
AI41)=01,2) L 50
J(1edIN2UCT,301) L S1
TUldJdI=T(1,301) L S2
A3 =Q(1,341) L 53
20 CONTINUE L S
RETURN L S5
END

00 40 J=l,JJ1
0) &) I=1,111
TX(L)=(1ed)
TX(2)=(1,d)
TA(3)=23(14J)

SUBRIUTINE JUTPUT (UsZUsAdgZW T yQsFyEySsADV yRsXy2ZyYsDX1,02Z1,RLAM, M 1
LOTyTIME 3AP ¢DEP » T1 ¢ JIgNC o NKyNK9y 12 yJL9BeOX2¢DZ2,TT4TByZQ,0SCALE,NN M 2
22TINSWIDFT,GoH,NCOPYS) M 3

C s8¢ QUTPUT ROUTINE CALLED EVSRY TIME STEP «xs L] &

IMPLICIT REAL®8(A-H,)-2) M S

CUMMON /N2/ COF o XXXXoP1,YYY,22Z,CSTRAT - 6

COMMON /TXTC/ ITXT(60),0AYJTXAT(6)) M 7

CIMMON /STREAM/ IS M 8

REAL UyZUsWoIW S 4P,2Q L] 9

REAL Ty doEsFoADV,GoH " 10

DIMENSION FULLloJdJ),y E(TT,300y SCIT,33), HUIT,H0) L] 11

JIMENSIIN UCIT9dJd)s AlIT4dd)y TOIL9JI)e QUITJIDy SUIT,J0J), R(II M 12
L)y XCLLDy Z0JJ)y YUIJI)y OXLOIIDy DZLCJJ)y ZUCTIWJII)y ZAlII4JJ), St M 13
2330y OX2(11)y DZ2(JJ), 2Z2(114JI) M 14

JIMENSIIN AL(4)y AR(4), [CH(<)y ADVIJIHID) L] 15

JATA ICH/LHT y1HU LIHA, 14T/ L] 16

DIMENSIOIN FL(TS5)e F2(T75), F3(735)y Fa(T75), FS(TS), F6(TS) L} 17

JUMENSION [FROM(3), [CHFR(3) L} 18

OIYENSTIN SX(8),y TIN(2), TX(3) M 19

DIMENSION ITSAR(14), TAR(S) N 20

DATA IT3AR/ 192939406080 12y)18024936,48,72+36,120/ L 21

M 22

Iil=l[~] L 23

112=11-2 L} 26

Jil=JJ=-1 L] 25

Ji2=JJ-2 “ 26

TO=TT=T3 L] 27

N 28

03 1) 1=1,8 L} 2°

19 SA(l)=), L} 30

$X(6)=1,010 L 31

$A(7)=1.010 “ 32

$X(8)=1.010 [} 33

SUMT=2,3 L] 34

]
N
L]
L]
L]
N

37
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20

32
)

69

7

3)

0
1x

TX(e)=2J(1,d)

TX(S)=all,J)
TX(4)=048S(TX(4))

TA(S) =)AaS(TX(5))

07 20 «(=1,5
SXIK)=)MALLISX (KD, TX(K))
20 3Q «=6,8
SX(KI=J4INLISX(K),TX(K=5))
CONTINUZ

CINTINUE

DJ 50 J=2,4J1

J0 SO 1=2,I111
DalUll4J)=UlI=140))/DX2 (1) e(udll,J)=W(E,sJ-1))/0210(J)
SJUMT=S JNT+D*D

CONTINUE

DIV=SU47

TIN(L)=)

TIN(2) =D

A=)

C=)

1T=1

JT=0

D) 70 J=2,J4J1

1€ (U(LlsJ)eGEWOQ.) GO TO 60
JT=1

AzA+U (Lo J)*(T(2,J)*1.5-T(3,J)%.5)%D21(J)
C=C+UlL,J)*DZ1(J)

IF (J.,S2.JJ1) GO TO 60
GO TQ 1

IF {(JT.EQ.0) GO 1O 70
TIN(IT)I=2A/CeTO+TB

JT=0

A=)

C=0

I1T=21Tel

IF (IT.GE.3) GO 1O 80
CONTINJE

CONTINUE

IF (NK.3Q.2) PRINT 90

IF (NC.£Q.0) PRINT 90

FORMAT (/" NC TMAX 44 X IQMAX UMAX
TNIN QMIN TQAIN DIV TIN1

271

100

- O (g X g

WRITE

lsXzlalal

120

130
140
159
C

PRINT 100y NCySX,DIV,TIN
FIRMAT (16,1P,11011.4)
IF (NK<2QeNK4) PRINT 3)

IF (NK=NK9¥) 480,110,11)

CIONTINUE
NK=0

ANSWER 3 AT END QF STREAM 1D FUR PRINTING

REWIND 10
READ (1)J,120)
FIRMAT (29(/))

IF (TIN(1).EQ.0) 30 7D 150

IF (TIW(2).EQ.0) WRITE (13+4133) TINC(L)

IF (TIN(2).NE<O) WRITE (104143) TIN

FORMAT (10X *™MEAN PLANT INFLOW TEMPERATJRE IS',FS5.1)
FIRMAT (6X,*MEAN PLANT INFLUA TEMPERATURES ARE',2F6.1)
CONTINIE

c
C SCALES [N FE3T

169

DO 15) I=1,I1
A(1)=x({1)*DSCALE
RUI)=R{1)*DSCALE
CONTINJE

00 L70 JS=l,44
Z(J)=2(J)*DSCALE-DSCALE

38

WMA
TIN2

£ZZZXZXXZXZXZEXTEZXTEZXTZXZXTXTXTZZTXTZTZEZXRZEXEXZTXTXTXZTZXTEZXTEZEXTEXZEXEXZRXRZTXTZTEZTXZXEXTZIZXRETZEZEZXZEZTTXIEZTZTTEZZTZZ

41
42
43
b6
45
46
&7
48
49
50
51
52
53
54
55
56
57
58
5¢
60
61
62
63
64
65
66
67
68
69
70
71
72
73
T4
75
76
77
78
79
80
81
82
a3
84
8s
86
87
88
89
90
91
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Y(J)=Y())*DSCALE~DSCALE M o121

170 CINTINJE M 122

c M 123

C XPLOTS M 124

Cc M 125

PRINT 70 M 126

ISEP=] M 127

JLINE=23 M 128

C SNVIRONMENTAL [MPACT PLOT M 129

USC=)333T(DSCALE*TD*32¢] ,3E~4) M 130

F2(l)=) M 131

20 13) J=1,3J1 M 132

FLIJIZ(TCIL J)eT(LI1,J0#1))/2,%TD+TH M 133

180 F2(J*L)=F2(J)+U(TIL14J+1)*022(J+]1)*DSCALE*AIDFTsUSC M 134

TRT=F1(JJ1) M 135

TRB=F1(1) M 136

CALL X2LOT (F24FlyJJLls1+430,TRI,TRT,*CUFT/S ADDED BELOW T #2¢,'T M 137

1IME =',TIl4E) M 138

c M 139

(o M 140

XL=0.) M 141

XU=GAP®)SCALE M 142

c M 143

00 199 I=1,I1! M 144

FLII)=T(I,JJ1)*TD+TB M 145

190 CONTINJE M 146

CALL XOPLOT (FL R, IToISEP,JLINSyXLoXUp"'T(I,J4J1) e M 147

LOTIME =1 ,TIME) M 148

c M 149

C DJUBLE PRINT COUNT AT END. M 150

IP=] M 151

IF (NC.GE.NN) [P=2 M 152

03 250 IPC=1,1P M 153

1S=6 M 154

PRINT 470 ¥ 155

NCINT=12 M 156

IF (IPC.EQ.2) NCONT=2) M 157

ISEP=] M 158

NLIN==-1 M 156

4MAG=] M 160

LER=) M 161

AU=GAPe)SCALE/IPC M 162

IL==)SCALE M 163

c M 164

CALL CCNTOR (QsR¢ZyI14JJyNCONT,ISEP,NLINJAMAGyZER, XUsZL4ZER,*TUR M 165

LBULENCE [SOLINES ®¢ ', 'TIME ' ,TIME) M 166

€ M 167

CALL CONTOR (F 4R yZoll9oJJIoNCONToISEP,NLIN)AMAG,yZER,XUy2ZL,2ER,*TUR M 168

1BULENT DIFFUSIVITY ®®? ,'TIME ',TINE) M 169

Cc M 179

c MO1T71

D0 200 I=2,I111 M 172

20 20) J=2,JJ1 M O1T73

200 E(lyJ)aCSTRATSRLAMSRLAM® (T ([4J+1)=T(1,J=1))/2.70210J)7Q(1,J) M 174

CALL 3] (EelleJdy) LIS &4 ]

c . M 176

CALL COWNTOR (EoR¢Zyl14JJeNCONT,ISEP,NLINJAMAG,ZERyXUyZL,y 2ZER,*'CST M 177

LRAT & \#¢2 & [ 822 /7 Q *,'TIME *,TIME) M 178

D0 2290 [=2,111 N 179

D2 210 J=2,JJ1 M 180

AA=(U(T,J)=UlI=1,J0)70DX1(1) M 181

ABa{ Ul T oJ*l)eUlI=14J%1)=0(1yJ=1)=011=1,J=1))/D21 000+ WII+1,0)+Wl M 182

Lielod=l)=dlI=1yJ)=WlI=1yJ=1))70X1(1) M 183

StloeJ)24.%AA®AA+AB®ABR/L16+1.0~1) M 184

A=sS(1,)) M 185

E(I4J)=)SQRT AN/ (F(I4J)¢Ll.E=-2)) M 186

S(Led)o(TULodel)=T(I4d=100/2.702103)75114J) M 187

210 CONTINJE M 188

220 CONTINJE M 189

c ¥ 190

CALL B0 (S,11,J9) M 191

CALL 80 (Eyll,JJ) N 192

c N 193

CALL CCHTOR (SR oZoIl1sJJ NCONT,ISEP NLINJAMAGyZERyXUyZL,y2ZER,'RIC N 194

LHARDSIN NUMBER = "y'TINE ' ,TINME) N 198

c M 196

CALL CCNTOR (E 4R oZoIT4JIoNCONT,ISEP NLIN,AMAG,yZER, XUyZLoZER," RE N 197

LYNOLOS 4JMBER s= *JITIME ' ,TINME) M 198

c M 199
00 239 J=1,0J M 200 3

39
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1

20 230 I=1,I1 M 201

230 S(LyJ)aTB+TO*T(1,J) M 202

CALL CONTOR (SyRyZpI14JugNCONT,ISEP,NLINoAMAGy ZER)XUs2ZLy2ZER,*TEM M 203

1PERATURZ == TL'TIME *,TINE) M 204

B M 205

(= M 206

00 240 I=1,I11 M 207

E(l,1)2).0 K 208

SU4=),.) M 209

00 240 J=2,JJ M 210

SUM=SUNSU(] ,J)*D21 (J) M 211

E(lyJ)=35UM m 212

240 CONTINUSZ M 213
c M 214 _

CALL CCONTOR (EoX Yo IloJJoVCONT o ISEPINLIN,AMAG,ZER,XU9ZL,ZER,*STR M 215 ?

1EAM LINES e= YW'TINE ' TINME) M 216

€ M 217

Cc M 218

250 CONTINUE M 219

(% M 220

Cc M 221

T VPLIT RANGES. M 222

I=SX(4)%12%ySC+.9 M 223

USCP=1/10. M 224

JSCM=-ysSCP . 225

00 260 J=1,J4J M 226

250 FLUJ)=T(Ll,J) M 227

CALL 4AXMIN (Fl,Z,JJ,TMX,T4N,TAS ,ZMX,ZMN,2ZAB) M 228

IF (TMX.LT.1l) TMX=] M 229

IF (TYUN.GT.0) TMN=0Q M 230

ITL=TB¢TO*TUYN+.01 M 23]

ITU=T3¢TO*TMX+.99 M 232

ITO=ITJ=-1ITL M 232

J9 270 I=1,14 M 234

[T3=IT3AR(I) M 235

IF (IT)L.LELITS) GO TO 280 M 238

270 CANTINJE M 237

230 CONTINUE M 238

ITL=ITL=-(ITS-ITD)/2 M 236

ITU=ITL+ITS M 240

o0 290 [=1,5 M 241

290 TARUII=ITL#1TS*(1-1)/4. M 242

s M 243

C VvPLOT CALL LOJP. M 2644

23 340 [=1,11I1,112 M 245

90 30 J=1,JJ M 246

AW Il )=T(1,4J) M 2647

AIVIJ2)=Ull4J) M 248

€ AWV(J,3)=B(J) M 249
30) CINTINUE M 250 |
© N 251 ;

AL(2)=-")SCP/USC M 252

AR(2)=u5CP/USC M 253

AL(3)=(ITL=-T3)/TD M 254

AR(3)=(ITU-TB)/TO M 255

AL(L)=aL(3) M 256

AR (1) =a3(3) M 257

c M 258

20 330 [PC=1,2 N 259

1S=) N 260

IF (1.%).1) IS=8 M 261

IF (1P2.EQ.2) IS=]S+3 M 262

CALL VILOT (ADVeJJ939sZ9sZLy2ZERyICHoALARyS*IPCy7,4%IPCy6,15) M 263

IF (IPC.EQ.l) WRITE (IS,31)) TAR,USCM,USCP M 264

IF (IP2.EQ.2) WRITE (IS,32)) TAR,USCM,USCP M 265

310 FORMAT (/° DEG*yF6e1y3F6alyF5e17" FT/S'yF5.199X9'0.0'4F11,1) M 266

329 FORMAT (/' DEG'yF6eLl93FL12.1eFLlLlal/"® FT/S',F5,1421X9"0.0'y%523.1) M 267

330 CONTINJE M 268

34) CONTINIE M 269

c M 270

[FROY(L1)=3 M 271

IFRIM(2)=10 M 272

IFROM(3)=9 M 273

ICAFR(L1)=36 M 274

ICHFR(2)=60 M 275

ICHAFR (3 )=32 M 276

c M 277

c M 278

C START 4ULTI?LZ COPY FORMAL OJTUT. M 279

I15=6 M 280

Ln
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s e b "

IF (NC.EQ.NN.AND.NCOPYS.5T.1) [S=13 n 281

c M 282
WRITE (15,470) M 283

c M 286
NCONT=) N 285
XUsGAP®)SCALE M 286

c N 287
00 350 Jel,JdJ M 288

00 350 I=l,II 289
F(loJ)eF([,J)oUSCODSCALE M 290

350 S(1ed)=TBeTOST(1,J) M 291
CALL CONTOR (SsRoZo11,3,NCONT ) ISEP NLIN,AMAG,2ZERyXUsZLoZER,*TEM M 292
LPERATURE e "WITINE *,TINE) M 293

c M 294
c " 295
00 360 [=l,11 M 296
E(1,1080.0 M 297

SUM=0.) M 298

D0 360 J=2,34 M 299
SUMSSUAeU( 1, J)%021( J)*USCEOSCALESHIDFT M 300
E(L.J)eSUM " 301

369 CONTI Ny M 302
c M 303
=41 M 304

CALL CINTOR (EoXo¥oI1, 1 NCONT (ISEPNLIN,AMAG,ZER,XUsZLyZER,*STR M 305

LEANM LINES (CUFT/S) ®®0,'T[ME ¢,T[NE) M 306

M 307

CALL COYBIN (42:1S:132 3,1FROM, ICHFR) M 308

C END FIRST PAGE PAIR M 309
c u 310
WRITE (15,470) Mo 311

c N 312
CALL CONTOR (FoRo2ZyI14JJ NCONT,ISEP,NLIN,AMAG,ZER,XUsZLyZER,*DIF M 313
LFUSIVITY (FT#82/S) w®#¢,iT[ME ¢,TIME) N 314

- N 315
WRITE (1S,370) M 316

370 FORMAT (llX,'s® TEMPEIATURE T AND HORIZONTAL MOTION U AT LEFT A M 317
IND RIGHT 3OUNDARIES, WITH THE AMBIENT TEMPERATURE A ®#'/) M 318
1FRON(1) =11 M 319
LFRON(2)=12 M 320

ICHFR (1) =72 N 321

ICHFR (2)=56 N 322

CALL COMBIN (75,1S8,132,2,1FROM, [CHFR) M 323

¢ N 324
REWIND 10 M 325

D0 380 I=l,11 N 326

READ (1),410) TX N 327

380 4RITE (3,410) TX M 328
00 390 I[=1,17 M 329

READ (12,410) TX M 330

390 WRITE 13,410) TX N 33)
00 400 [=1,6 N 332

READ (1J,410,END=620) TX N 333

400 WRITE (3,410) TX M 334
410 FORMAT (1X,8A8) M 335
429 CONTINUE N 336
¢ n o 337
IFROM(1)=8 N 338
IFROM(2)=9 M 339

ICHFR (L) =68 N 340
ICHFR(2)=60 N34

CALL CO4BIN (2001541324201 FRIY, [ICHFR) N 382

c M 343
1F (1S.EQ.6) GO T3 440 M 366

00 430 [=i,NCOPYS M 35

+30 CALL CI4BIN (285,64128,1,13,128) M 346
1526 N 367

440 CONTINUE N 348
¢ M 349
PRINT 470 M 350

C  END MULTIPLE COPY FORMAL QUTPUT. N 38)
c N 382
C RETURN T DIVENSIONLESS SCALES M 353
DO 450 I=1,11 N 354
X(5)=XU1)/DSCALE N 35S
R(II=RULI/ZOSCALE N 356

450 CONTINUE n 357
00 460 Je1,J4J N 358
Y(J)=Y(J)/DSCALE*L N 359
2(J)1=Z(J)/0SCALE+L M 380

L1
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460 CONTINUE
270 FORMAT (L1HL///7)
233 CINTINUE
$ RETURN
END

O OO0 OO0O00OO0O00OO0O0

©

SUBRIUTINE CONTOR (0yXVsYQoNXoNY ¢NCONT o ISEP ¢NLINJAMAGy XL 9 XUy YL,y Y
1UyTITLE,3JBTIT,VARI)

s#® GLYN'S LINE CONTOUR RJUTINE s8ses
ATeJd) IS VALJE AT (XV(I),YA(J))y WITH XV AND YQ MONJTONIC INCREASING
DIMENSIONS AE NX AND NY
APPROXIMATELY NCONT CONTOURS ARE DRAWN
QUTPUT SPLIT INTO ISEP PARALLEL PAGES
VERTICAL SCALE OETERMINED BY APPROXIMATELY NLIN HORIZONTAL ROWS,
IF NLINGLT.0 , PHYSICAL SCALING, WITH VERTICAL STRETCHED BY AMAS
CONTOURS REGION XLeLEeXeLEeXU ¢ YLJLE.YJ.LE.YU
TITLE IS 24 Z4ARACTERS AT 8 PER WORD.
SUBTIT IS 8 CHARACTERSy E.Ge. *TIME = & , WITH VARI THE TIME VALUE.
MA [N PROGRAM SHOULD CONTAIN --
COMMON /TXTC/ITXT(60),0AY
READ(S, 1) ITXT
FORMAT(6JA1)
CALL [Jav(0AY)
== TO READ FJRITHER TEXT OFF A CARD AND SET DATE IN DAY,
BLANK CJOMMON IS USED FOR WORKING SPACE (962 WORDS) AND SO PASSED
ARRAYS SHOUL) NOT BE IN BLANK CIM4IN.

IMPLICIT REAL®8(A-H,0-2)

DIMENSION 1C(120,2)

DIMENSIIN L5(121), CHAR(6D), TITLE(3), LD(121)

CUMMON /TXTC/ ITXT(60), DAY

CIMMON [CyLDsLCyGyH

COMMON /STREAM/ IS

INTEGER BLANK,MINUS,PLUS y8AR,CHAR

DIMENSION XYINX), YQINY), GI120,4), XI(11)

REAL Fy39ICoH(4&)

REAL O( ¥XyNY)

YVIJ)=Y3(J)

Flled)s)(1,J)

STATEMENT FUNCTION CAN BE USED TQO TURN A DVER

DATA BLANK/L1H /,MINUS/L1H=/,PLUS/LH*/

DATA 33a3/1HMI/

DATA BAR/1HI/

DATA CHAR/LIHT 3 LHS, LHRy L HQe 1HPy 1HOy LHNy 1Mo 1HL o LHKy LHJ o 1HT, LHH, 14
LGolHF ¢ 1HS s 1HDy LHC ¢ 1HB ¢ 1HA ¢ 1HO, 1H1 o 1H2, 1H31H&, 1H5, 1H6, LHT » 1HB,4 1H9,
21HI g IHL o LH24 1H3 1H&Gy LHS o 1H6 11Ty 1H8y IH9y 1HOy LH1 s 1H2, 1H3 s 1HG, 1HS 1N
369 1HT s 1H3 ) LH9y LHOy 1HL g LH2 g LH3, LH% LHS, 1H64 LHT ¢ LH8, 1H9/

YG=YU=-yL

SEER S L LSRRG AEB SRSV VRO SERR VS LS ES SE LN EEFA S L LRV ERREFEFEE eSS G EE S

IF (1SCP.GT.4) ISEP=(ISEP+]1)/6%s

SESEEEEERSEAL PSS EN SV S SR ST R A RS '...“...‘.‘...‘_‘.‘.‘..‘.‘.‘..‘...‘“..‘.

XG=(XU=-XL)/ISEP

0J 390 [SP=]1,[SEP

XB=XL ¢+4G*ISP-XG

00 10 I=1,121

LOCT)=3LANK

10 LG(T)=vINUS

J0 29 (=1,121,12

20 LGlI)=PLUS

03 30 1=1,11

30 XI(I)=k3+xGe(I=1)/10

oo

FIND MAXIYUM, MINIMJM, AND CONTIUR ORIGIN AND INCREMENT
FMX=F (1,1) §
FMN=F MK
D0 40 J=1,NY
DJ 40 I=1,NX
Fv=F(1,J)
FMX=0OMAXL (FMX, FV)

L 3] FUN=OM(NL(FUN, FV)

IF (FMX.EQ.FMN) WRITE (1594000 TITLE,SUBTIT,VARI FMX
IF (FMX.EQ.FNMN) RETURN

C NOTE FORMAT CHANGED FROM DO TO G IN INDEPENDENT CHANGE.

A=0LOGLO( { FMX=FMN) /NCONT )+ ,1508

Lo
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52

60
n

80
90

120

130
140

150

160

170

1=A

IF (A.LT.0) [=]-]

8=}

C=A-1

FINC=l),eep

IF (C.LT..1505) GO VO 50
FINC=1),%%B8#*),.5

IF (C.LT..3010) GO TO 50
FINC=1),%%8e2

IF (C.LT.o4516) GO TO S5O
FINC=10Q,%%8#)

IF (C.LT..6505) GO TO 50
FINC=1).%%8e¢5

IF (CelT..8690) GO TO 50
FINC=1).%%8%7.5

CONTINJE

J=FMN/FINC

K=FMNX/FINC

I=J

I1F (X=J.G7.25) I=1JeK)/2
IF (KelTo260ANDeJeGT =261 [0
FOR=1#FINC

IF (XTGToXVINX) OR.XBoLToXV(L)) GO TO 112
IF (YUGTYVINY)IR.YL.LTLYV(L)) GO TO 110
Jo=1

18=1

00 60 J=1,NY

IF (YV{J)elT.YL) JB=Jyel

IF (YV(J).GE.YU) GO TO 70

CONTINJE

JTaj-1

XT=X8 ¢XG

00 80 I=1¢NX

IF (XV(I).LE.XB) IB=l+]

IF (XV(I).GE.XT) GO TO 9)

CONTINUE

IT=]-1

00 109 J=JB,JT7

D0 100 [=18,IT

IF IDA3SIF(],0)=-FOR)/FINC.GE..S5) GO TD 110
CONTINUE

WRITE (1S9410) TITLE,SUBTIT,VARI +XBoXToYL,YVU

GO TJ 390
CONTINUE

NLINE=NLIN

IL=NLINE/T.+.5

IF (NLINEoLE 3) IL=72%YG/X3¢AMAS/T+.5
ILsMAXD(IL,1)

NLINE=T®]L

CALL SHORTT (YU,FR,IX)

WRITE (1S9420) TVITLEGLTXToSUBTIT VARIoFMX,FMN, FORyFINCyDAY,XI

WRITE (15,4500 YU,sLG

SET uP G

00 120 1=1,120
ICtiy2)=1

CONTINUE

NYU=3)

NXL=]

02 130 J=1/NY

IF (YU.GT.YVIJ)) NYUsJe]
00 140 [=1,NX

IF (XB.GTXV(L)) NXLs=I
J=0
JYSMINDI(NY+]l,NYU+2)
M4s)

00 210 MsMM, 4

NsJY=M
IX=MAX)(ONXL=2)
IX=MINO(IXyNX=4&)

02 200 I=1,120
XexBe([=-.5)0XG/120

IF (X.LE.XV(IX®3).OR. IX¢4.EQ.NX) GO TO 170
IXsiXel

GO TO 160

€=)

03 190 K=],4
D=F(IXeK,N)

LA
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71
72
73
74
75
76

78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
9%
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
138
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150




E

180
190
200

210

229

230

249

250
260

270

230

290
39

310

329

33

0) 180 L=1,4

IF (L.EQ.X) GO TO 180

D=D®( X=XV( IX+L)) 2 XVIIXeK)=XV(IX¢L))
CONTINUE

csEeD

Glls4)=E

Jd=J

IF (J.NE.O) GO TO 220

CONTINJE

MAIN PRI3RAM

Jd=1

00 360 J=JJ,NLINE

LERC=0

YaYU=Y3%(J=.5) /NLINE

IF (Y3E.YV(JY=3).0R,JY.EQ.5) G0 TO 240
JyaJy=1

00 23) KX=1,3

00 230 I=1,120
GIUIK)=G(I,Kel)

MM=6

GO TO 150

03 270 1=1,120

€=)

00 26J K=l,4

0=G(1,K)

03 250 L=]1,4

IF (L.2Q.K) GO TO 250

D=0 Y=YV(JY=L))/Z(YVIJY=K) =YV(JV=L))
CIONTINYE

EsE+D

IC(Is1)=IC(1,2)
IC(1,2)=(E=FOR)/FINC+22
CONTINUE

IF (J.2Q.1) GO TO 360

1Q=0

J0 310 1=2,120

LG(T)=3LANK

H(L)=IC(I=-1,1)
H(2)=IC(I~-1,2)

H(3)=12(1,2)

H(&)=IZ(]1,1)

30 280 K=i,3

M=l eK

00 2390 L=M,&

IF (H(L).LE.H(L)) GO TO 28)
HH= (K )

HIK)=H(L)

HIL )= H4

CONTINUE

ILs(A(L)eHL2)) /2.
IUs(H(3)eH(4))/2.~1

IF (IU.LE.60.AND.IL.GE.1) 30 T 300
IF (IS3C.LTel) WRITE (15,2300 [UeIL,I,E
IERC=1

FORMAT (* fULIL,IsE= *y3114,014.4)
GO TO 310

CONTINUE

IF (IL.3T.1IVU) GO TO 310
LG(I)=CHAR(IL)

IF (IL.EQ.IVU) GO TO 310
LO(I)=CHAR(IV)

13=1

CONTINUE

PRINT LINS, POSSIBLY WITH Y VALYE

JLINE =)~

IF (JLINE/TT7.NE.JLINE) 30 TO 320
Y=YU=Y38JL INE/NLINE
CALL SHIRTT (Y, FR,IX)
WRITE (1S,450) YLG
GO0 TJ 330

LG(1) =8AR

LGI121)=BAR

WRITE (1S,430) LG
LG(l)=PLUS
LGL121)=PLUS

IF (1Q.5Q.0) GO T3 350
1Q=0

WRITE (1S,440) LD
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166
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168
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170
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174
175
176
177
178
179
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183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
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218
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20 340 I=1,121 N 231
: 340 LOUT) = 3LANK N 232
C 350 CIITINUE N 233
360 CONTINUZ N 234
c N 235
c BOTTIN UNDERL INE N 236
D) 370 fs1,121 N 237
| 370 LGLT)=4INUS N 238
| D) 330 I=l,121,12 N 239
380 LGULI)=2LUsS N 240
[ ¢ CALL SHIRTT (YL,FR,IX) N 241
WRITS (1S,450) YL,LG N 262
dRITE ([S,460) XxI N 2643
330 CONTINYSZ N 266 B
CALL 4S5 (0O¢NX,NY) N 245 {
RETUIN N 266 !
¢ N 2647
[ %) FIRMAT (//7/21X43A8,60X9A39 1X9512.34//204 FUNCTION=CONSTANT=,G12 N 248
[ ¢ 1.6/77) N 269
419 FORMAT (///21%X¢3A8,60XsA3, 1XsGL2.3,/7640H BLANK PAGE FOR CONTOR. N 250
1 KBy XT oYL, YUS,44G12.3777) N 251
420 FORMAT (14 o 7Xo6He® 343, TX06IA1, 10X o A8y 1XoFT.3//16X, BHMAXIMUM= N 252
LolP 31263, 34, BHMINIVUM=E,512. 353Xy 13HCONTOUR ZERO=4Gl2.3¢3X,18HCONT N 253
20UR INCRZ4ENT=3G12.303X9A8/7 LAeIPo LLEFBaL,4X)) N 254
239 FORMAT (8X,1214A1) N 255
4% FORMAT (LH*sTX,121A1) N 256
[ ¢ 450 FORMAT (1X,FT7.1,121A1) N 257
463 FORMAT (1X,11(FB8.1,4X)/7//) N 258
V)
SUSRIJTINE COMBIN (NLINE,IDEST,1CH,NFRIM, [FROM, I CHAR) 0 1
DIMENSIIN IFROM(NFROM), [CHAR(NFRIM) 0 2
INTEGER PLUS yBLANK ,ONE ] 3
[ 4 OATA PLUS/IH4/ yBLANK/IN 7 0 4
JIMENSIIN L53(140)y LB(L14J), IBE5(10), IEND(10), IFILE(1D) (] s -
DATA L371H+,139%1H / ] 6
c 0 7
C COMBINES NLINS PRINT LINES FRUM THE 3SGINNING OF STREANS [FROM(NFROM), O (]
C  ICHAR(NFR)4) CHARACTERS FRIM EACH. REWINDS STREAMS AT THE END. o 9
C DEALS CORRECTLY WITH OVERPRINTING & AT LINE BEGINNING, OTHER BEGINNING O 10
C CHARACTERS ARE TREATED AS BLAIKS EXCEPT ON IFROM(1). o 11
[ 4 C NUTPUTS ICH ZHARACTERS PER LINE, TO STREAM IDEST. 0 12
C NFROM AND IC1aR REDUCED IF NECESSARY TO GIVE LESS THAN ICH CHARACTERS., 0 13
C 184 STREAMS //GO.FTXXFOOLl DD UNIT=SYSOA,SPACE=(TRK,(1¢5)), 0 16
c // DOCB=(RECFM=FBA,BLKSIZE=1330,LRECL=133) 0o 15
¢ 0 16
c o 17
C INITTALISE. o 18
N=0 0o 19
[ 4 DO 3) J=1,NFROM 0 20
13EG(J)=N+] 0o 21
N=N+ [CHAR(J) 0 22
IF (4.LT.ICH) GO TO 10 o 23
NFROM=J 0 26
N=[CH 0 2%
ICHAR( J)= ICH=1BEG(J ) +] 0 26
10 1END( J) sN o 27
® IFILE(J)=) 0 28
K=[FROY(J) 0o 29
18=13EG(J) o 30
1E=IENC(J) [
REWIND X 0 32
c 0o 33
READ (<,20) LMoILGI1),1=1B,1E) 0 36
IF (J.E2.1) LLmLM 0 35
€ c 0 3
20 FORMAT (140A1) o 37
30 CONTI Y2 0 38
1CsN 0 3
c 0 40
C MAIN LOOP 0 &l
00 93 [LINE=1,NLINE 0 &2
WRITE (IDEST,20) LLo(LG (L) oI=l01C) 0 &3
[ & LL"BLA YK 0 &4
00 8) Js=1,NFROM 0 &S
1F (IFLLE(J).EQ.O0) GO TI 39 0 &
1E=IENO(J) 0 &7
13=135G(J) 0 48
K=lFROIN(J) 0 &9
& Ls




s VS . s

40 READ (<420+ENO=60) LMy (LGLI)oI=13,1E) 0 50
IF (LM.VE.PLUS) GO TO 50 0 51
WRITE (IDEST,20) (LBUI)oI=2yI3)o(LGLI)oI=IByIE) 0 52
GO TO &) 0 53
50 IF (J.32.1) LL=LM 0 54
[DIRPEE D] 0 55
60 99 T) I=IB,lE 0 56
7 LG(I)=3LANK c 57
IFILE(J)=0 0 58
8 CONTINUZ 0 59
90 CINTINIZ 0 60
C END MAIN LDO2, 0 61
c [} 62
07 10Q J=1,NFRQOM 0 63
KsIFRON(J) 0 64
RECIND X 0 65
100 CONTINUE 0 66
RETURN 0 o7
END

SUBROUTINE BD (A.ll1.JJ)
C ®es APPLY SYMMETRY BOUNDARY CONDITIONS FOR ARRAY PLOTTING e#e
DIMENSIIN A(LL,JJ)

P 1
P 2
4 3
11l=l]-1 P 4
JIl=JJ=-1 L4 5
) 10 1=2,41 P 6
AlleJd)=A(2,J) P 7
19 Al(LL,J)=A(111,J) P L]
0) 2) (=1,11 P 9
All,1)=A(1,2) 4 10
22 Al1,dJ)sAll,dJ1) P 11
RETUR ¥ P 12

END
SJBROUTINE VPLOT (AsNyMoXV X0 XT oCHy AL AR NVTK,NVCPT s NHT Ky NHCPT, Q 1
118) Q 2
[ Q 3
C esese S LYN'S /PLOT PLOTTER RQUTINE sssses Q &
C PLITS ¥ FUNCTIONS OF Xo DOWN THE PRINTER PAGE. Q 5
C X INCREASES JO9 THE PAGE FROM X3 T) XT. Q 6
C AfJex) 1S THI VALUE OF THE R*TA FONCTION AT XVUiJ),y J=1 TD N, v 7
C XVI(J) IS MONITONIC INCREASING. Q 8
S THE LEFT MARGIN REPRESENTS THE VALJUE ALLIK), Q 9
C THE RIGAT MARGIN REPRESENTS THZ VALJE A(K). Q 10
C THE X'TH FUNITION IS PLOTTSD USTE 4G THE CHARACTER CHIC), Q 11
C THE PLITTING AREA HAS NVTK TICK WARKS VERTICALLY, AND Q 12
c NVCPT CHAIACTERS PER TICK. Q 13
C THE PLOTTING AREA HAS NHTK TICK 44RK3 HORIZNNTALLY, AND Q 14
c NHCPT CHAIACTERS PER TICK, Q 15
C THE TOTAL CHAACTERS HORIZONTALLY I35 NATKeNHIPT, AND [S LESS THAN 132, Q 16
c Q 17
C ALANK CIYMIN [S USED FOR WORKING SPACE ( 266 WORDS) AND SO PASSED Q 18
C  ARRAYS SHIULJI NOT BF (N BLANK CJOM9e)IN, Q 19
c Q 20
I9PLICIT REAL®B(A-H,0-2) Q 21
COMMIN LGI133,2) Q 22
REAL & Q 23
JIMENSION A(NyM)y XVINDy CHIM)y ALIV), AR(V) Q 24
OATA BLANK/LH /,MINUS/LH=/,2LUS/ 1He/ 4BAR/LINHIZ Q 25
INTEGER CHoBLANK,PLUS,B1AR Q 26
[4NHTCONKCPT Q 27
[vaNVTCoNVCPT Q 28
1H2=lHe?2 Q 29
Ivisivel Q 30
N4sN-] Q 3
c 4RALTE (1S,10) Q 32
ILPe2 Q 33
LGlLlyL)=BLANK Q 36
LGlle2)=PLUS Q 35
00 120 I=l,lvl Q 36
IF (1ad2.1.ANDSINELIVL) 3D TD 30 Q 37
0) 10 J=2,1IH2 Q 38
LGlJol)eMINUS Q 39
10 LGlJy2)BLANK Q 40
DU 20 Je2,1H2,NHCPTY Q L)
) LGlJs L) ePLUS Q 42
GJ T0 3) i Q 43
30 ) 40 4=],IL® Q £X)

LR
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pe = - - S
27 40 J32,1IH2 Q 45
€. %) LGLJyK)=BLANK . Q 46
LG(IH2, 1) =BAR Q &7
L3 2, 1)sBAR Q 48
I +i=(2¢1H2)72 Q 49
IF (1/72%2.E2.1.AND.NHTC/282,EQ.NHTK) LGIIHH,1)=BAR Q %0
52 CONTINIE Q 51
ILP=] Q s2
A3XT=(1=-1)%( XT=XB)/1V o s3
C 03 60 J=l,NM Q 54
IF ((X=XV(J))®(X=XV(JeL)).LELI) 30 TO 70 Qe S5
52 COVTINJE Q 56
IF LIX=XV(2) )/ (X=XV(1)).GTal) J=2 Q 7
13 J=MAX0(J,2) Q S8
JaMINI(JyN=2) Q %9
1x=J-2 Q 60
03 100 J=1,.M Q 61
C c Q 62
E=0 Q 63
00 90 <=1,4 Q 646
DsAlIXeK,J) Q 65
D) 82 L=1,4 Q 66
IF (L.3Q.K) GJ TO 80 Q 67
Da2%( X=XV(IX#L D) Z(XVIIX+K) =XV IX4L)) Q 68
80 CINTINUZ Q 69
[ 4 99 EsE+D Q 710
K32,5¢(E~AL(J) )/ (ARCJD=-ALLJ) ISIH Q 71
IF (Ko3ToIH2.0RKoLTo2) GJ TO 10D Qe 72
1L=1 Qe 1
IF (LG(Ky1)oNE.BLANK) IL=2 Q 74
LGIK, IL)SCHIJ) Q 75
1LP=MAXI(ILP,1L) Q 76
120 CONTINUE e 77
[ 4 D) 120 Ls=l,ILP Q 718
IF ((1=L)/NYCPTSNVCPT.EQ.I~1.AND.L.EQ.1) GO TO 119 Q 719
dRITE (1Se130) (LGIKL) ¢K=2,y1H2) Q 80
GJ TV 120 Qo 8l
110 L3(IH2,L)=PLUS o 82
LGl2, 1)=PLUS Q 83
ARITE (1S9160) Xo(LGIKyL)yK=2,IH2) Q 84
120 CONTINYE o s8s
€ 130 FIRMAT (Al,7X,133A1) Q 86
140 FIRMAT (LX¢FT.1,133A1) Q 87
RETURN Q 88
END
SUBROUT INE XPLOT (FyXVyNXe ISEP s NLINy XL ¢ XUy TITLE, SURT IT,VARI) R 1
(4 R 2
& ¢ sss  GLYN'S XPLOT PLOTTER RIJTINE esess R 3
C FUI) IS VALUZ AT XV(I), WITH XV(I) MONOTONIC INCREASING. R .
C THE DIMENSIINS ARE NX. ) s
C DIMAIN XL TO XU SPLIT INTO ISEP PASES HORIZONTALLY FOR HIGHM RESOLUTION R 6
C APPROXI4ATELY NLIN LINES ARE ORA4N VERTICALLY ON THE PRINTER PAGE. R 7
C TITLE IS 24 CHARACTERS AT 8 PSR WORJ. R 8
C SUATIT IS 9 ZHARACTERS, E.G. STIME = & , WITH VARI THE TIME VALUE, R 9
S MAIN PRIGRAM SHOULD CONTAIN =~ R 10
e c COMMON /TATC/ITXTL60),0AY R 11
c READ(S, 1) ITXT R 12
¢l FORMAT(6)A1) R 13
- CALL 1DAY(DAY) R 14
C ~- TO READ FJRTHER TEXT OFF A CARD AND SET DATE IN DAY, R 18
C BLANK CUMMON [S USED FOR WORKING SPACE (1568 WORDS) AND SO PASSED R 16
C ARRAYS SHOULD NOT BE IN BLANK COMMON. R 17
(- R 18
: [ 4 [4PLICIT REAL®B(A=-H,0-2) R 19
| ; . INTESEL J3(3,121),47(3,121) R 20
¥ REAL G3 R21
OIMENSIIN FINX), GIT721)y IHIL21)y XJUL1)y XVINX) R 22
E 3 INTEGEY KK (3) R 23
¥ : EQUIVALINCE (KK(1),KKL1)y (KK(2)oKK2)y (KKE3DoKK3) R 2¢
INTEGEY Q02,24 2) sEQUAPNS) UNDy ILANK o MINUS,PLUS,BAR,DOT,4LG(L21) R 28
DI4ENSION TITLE(I) R 26
' [ 4 DIMENSION [STRM(10) R 27
] COMMIN /TXTC/ ITXT(60),0AY R 28
CIOMMIN 59J8,JT,IH R 29
OATA Q/1HM LN ¢ 1HH1HI ¢ 1HP 4 1H] s1HL o1 H /,EQU/1H=/ R 30
| DATA AP IS/Z1HY/ JUND/LH_/ 4 IIT/14s/ 4BAR/1M| 7 R 3
DATA SLANK/LM /,MINUS/14=/ ,PLUS/ LH¢/ R 32
1 DATA I53TRY/S,21,31,6,11,61,42,43,22,23/,NSTRY/10/ R
[ 4
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39

40

50

(a X3l

7
80

10
110

——

NSTs)

IF (NLIN.EQ.=1) NST=NSTRM
IF (NLINGEQ.=1) NLIN=15
0J 330 iS=l,NST
ISs15STR4(NS)

XG= (XU=-XL )/ ISEP

DJ 330 ISP=],] SEP
AB=XL* X3¢ SP=XG

00 12 I=1,121

LGLI) =9INUS

03 2) I=1,121,12
LGUI)=PLUS

29 30 [=1,11
XI(1)=g3exXGe(]=1)/10

NM=NX-1

FIND MAXIMUYM, MINIMUM, AND CONTOJR IRIGIN ANN INCREMENT
CALL MAXMIN (F ¢XVoNX FMXoF 4NoF A0 ¢ XMX o X¥N, XAB)
IF (1.54%(FUX=FMN) .GT.DABS(FUX)*NABS(FMN)) GO TI 40
WRITE (1S,360) TITLE,SUSTIT,VAR] ,FMX
RETURN
CONTINIE
A=)LISLI((FMX=FMN) /NLIN) ¢ 1505
I=A
IF (A.LT.0) I=]=-]
sl
C=A-]
FINC=]),%°8
IF (CelTeel505) GO 1O 59
FINC=ll.%%8%),5
IF (CelT.03010) GO T2 SO
FINC=]l).8%8e2
IF (CelTeoé526) GO TO 52
FINC=1),%%8e)}
IF (CelT.e6525) GI TO 59
FINC=1),%ep¢5
IF (CelT.e84%0) GO D 52
FINCasl),%%Be7,5
CONTINUYE
FINCsFINCes
IsFMV/FINC=-.09375+1000
1=1=100)
FORs]®FINC
Ns(FYX=FOR)/FINC+l.15625
NsNe4=-]
FINCsFINC/4
FTIPsFIR+FINCE(NeL)
CALL 3H)IRTT (FTOP,FR,IX)

‘ WRITE (1S¢350) TITLEITXT,SUSBTIT VARIFMX,FMNy,FINC, DAY o XIyF,1IXy
1L6

SET 4P G
1Q=121
CONTINUE
39 110 I=1,10Q
K=sx8+(1=1)°XG/ (1Q-1)
9 70 I=l.NM
IF ((X=AV(J))o(X=XV(J*1)).LELD) GI TO RO
CONTINUE
IF (UX=AVI2))/7(X=XVIL)) o 3T L) J=2
J=MAXI(J,2)
JaMINI JoNX=2)
I X=J=2

€=)

00 100 (=],4

DsF(IXeK)

D0 90 Le=l,4

IF (L.E2.X) GO TO 90
JuDs( K=V IXeLID/ZIXVIIXeK) =XV IXeL))
CONTINUE

E=E*D

Gll)sE

IF (13.¥€,721) GO 70 130
00 120 «=1,)

00 123 J4=2,120
[s68je2eK=-9

9=Gl1)

EaS(lel)~8

J=B-5(1=1)

18
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34
3s
36
37
38
39
%0
41
62
03
ros
45
46
o7
«8
res
50
51
52
53
Se
ss
s6
57
58
ss
60
61
62
63
66
65
66
67
68
69
70
131
72
1§
1 23
75
16
141
18
19
20
81
82
83
86
8s
86
87
a8
89
90
91
92
93
94
95

97

98

99
100
1ot
102
103
106
105
106
107
108
109
110
1l
112
113

st
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IF (E®*J.LT.0) B=8~(E+D)*2/8/(E~-D) R 114

JBIKe J)sN+2=-(AMAX1(GII+1),GlI=1),3)=FOR)/FINC R 115

129 JT(KoJ)sNeL=(AMINL(GITI#1)e 3(1=1),3)=FOR)/FINC R 116
S0 1) 160 R 117

13 CONTINYS R 118
27 140 (=1,12]1 R 119

140 [T ) =9 3N=4* (G ([ )=-FORI/FINC*4.5 R 120
JQ=0 R 121

20 150 [=2,121 R 122

150 JQ=MAXI(JQe IHE T )=THII=1)yIH(L=1)=TH(T)) R 123
13=721 R 124

IF (J3.35T.12) GO YO 60 R 125

160 CONTINYE R 126
c MAIN PRIGAM R 127
00 300 JS=1,N R 128

D) 17J I=1,121 R 129

17 LGL L) sILANK R 130
097 189 [=1,121,12 R 131

130 LG(I)=24AR R 132
IF ()/4%4.NE.J) GO YO 210 R 133

00 190 I=1,121 R 134

190 L3(I)=vINUS R 135
02 200 I=1,121,12 R 136

200 L3UI)=2LUsS R 137
219 CGNTINYE R 138
Y=FTIP=-J*FINC R 139

K=) R 140

20 220 [=1,121 R 161

Pi=.4 R 162
A30A3SULIHI ) ~4%)=P3) R 143

IF (o2.LT.AcAND A LT 1.8) K=Kel R 144

IF (IH(L).EQ.4%J42) LGII1)=UND R 165

IF (I4(1).EQ.4%J¢1) LG(I)=20T R 146

IF (1A(1).EQ.4%J=-1) LG(I)=APOS R 147

[F (IH([).EQ.4%J) LG(I)=MINUS R 148

220 IF (IH(1)eEQ.@*J.AND.J/4%4EQ.0) LGIT)=EQ) R 149
IF (JQ.LE.12) GO TO 269 R 150

)0 25) [=2,120 R 151

7)) 23] <=1,3 R 152

KK(K)=2 R 153

239 IF (JeGZeJBIKyI) ANDJoLELIT(K, 1)) KK(K)=1 R 1564
IF (KX(L)*KK(2)*KK(3).EQ.0) G) TD 250 R 155

Pis,.) R 156

IF (2A35(1IHI1)=4%)=P3).5GT.1.8) GO TD 260 R 157

IF CCAAKOMIT (Lol D)o dT(20 19 JdT(391))eLELJ.ORMINO(IBIL,,I)yJUB(2,0)s R 158
1J8(3,1)).3E.J)) GO TO 25) R 159

249 COINTINUE R 160
LT )= (KK1yKK2yKK3) R 161

252 CONTINUE R 162
269 COITINJE R 163
c PRINT LINZ, PISSIBLY WITH Y VALUE R 164
IF (J/%%4.NE.J) GI TO 290 R 165

CALL SHIRTT (Y, FR,IX) R 166

WRITE (154360) FRyIX,LG R 167

IF (KoLTe3.ANDeJQ.LE.12) 3D TD 30D R 168

00 27) I=1,4121 R 169

270 LGUI)I=4INUS R 170
00 280 I=1,121,12 R 171

290 L3(1)=2LUS R 172
WRITE (1S,370) LG R 173

60 TO 333 R 174

29 CUTINIE R 175
ARITE (15,3801 LG R 176

30) CONTINJE R 177
c R 178
C R 179
c BOTTIM UVJIERLINE R 180
20 310 I=1,121 R 181

310 LGlI)=4INUS R 182
9 327 I=1,121,12 R 183

320 LGLTI)=2LUS R 184
CALL SHIRT7 (FOR,FR,IX) R 185

ARITE (15¢390) FRyIXyLSyXI R 186

330 CONTINJE R 187
RZTURN R 188

c R 189
c R 190
340 FIRMAT (LlH=9y20X¢348+60X¢A3914¢31243¢/25HOXPLOT FUNCT ION=CINSTANT R 191
124612.3/) R 192

3% FIRMAT (LH o TXy4H®® 348, TXe6A 10 10XIABI1XoFTe3//716X,EHMAXIMUME R 193

L9
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( Lol® 312, 3o oXy3AUINIMIM=,5120 3¢ 9C, LVERTICAL [MNCPEMENT=,512,3,234y R 194
2497/1Xe )2 1LIF3.144X) /71X F3.2,12,121A1) P 195
36) EORMAT (1XF5.2,12,12181) R 196
37l FDR4AT (1He,7X,12141) R 137
33) FIRMAT (3x,121A1) ? 194
V) FORMAT (L1X975.201240208070 X000 UF3.2,4X)7777) R 199
EN)D
( SUSAIUTINE MAXMIN (Foxo NgFIAX, FYINFAISy XML, XN, XL)S) 1
C ®ss  MAXI4J)4 OF FNCTIIN, JSING SZIOND ORMRER [NTERPILATINN sue 2
IMPLICIY REAL®A(A=+,1=2) 3
JIMENSICN FiN), XIN) 4
NMsN=-1 5
XMAX=X(1) 6
X4IN=X(1) 7
‘ FYaAxX=F(1) -]
F4lNsF(]) 9

IF (FUd)e5T.FAAX) XMAKL=X(N)
[F (FOU)eSTFUAX) FUAX=F(N)
IF (FUN)LT.FMIN) XMIN2X(N)
IF (FULU)LT.FUIN) FUINsF(N)
2] 1) I=2,N¢
YsF(l)=F(l=-1)

[ g S=FlleL)=FL])
IF (J.3Q.E) 5) TO 1)
(F ()%3.GTadedNDol oNTo20 vl ¥ELNY) GO T 1D
IF ()e3e10/3.67.0%N¢’s2) 51 7Y 1O
33F (1) =(Z+D) *82/(=D)/3
YaX([)=(EeD) /4 /7 E=D)a(X(I¢L)=X(I=1))
I (5eLToFMLU) XMIN=Y

=
o

IF (5eLToFMIN) FMIN=(G 23
‘ IF (3a3TFMAX) XMAX=Y 24
IF (5.5TFYAX) FuaAX=" 25
1 SONTINJE 26
£A3SsX 44K 27
FA35=)ABS(FMAX) 23
IF (FAISHFMINGLTLI) XxA8S=X 4IN 29
| IF (FAISeFMI 4, LT, D) FARS==-FVY 39
RETURY 31
< i\
SJIRIYTINE SHARTT (F,ER,[x) A\ 1
[42LICIT REAL*R(A-G) T 2
3=F T a
A=) . ¢ &
[F (Fo3Taled=1D2) 52 77 1) ; 5
Az~] 6
‘ Fa~F L 7
IF (F.53T.1.)0-10) 530 T2 1) 1 8
A=) T 9
=) T 10
F=) X 11
AETYRY T 12
1) 1=210)0+)LICLI(F)+l,.2=-2 T 13
‘ IXs[=133) T 14
FsA®F/]1J.D)*e X T 15
F=3 4 16
QRETWR T 17
0

-
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