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ABSTRACT

H
This report is a user ’s manual for our computer code NR?L02

which has been developed to calculate the near—field stratified turbulent
flow driven by the intakes and outflows of an ocean thermal power plant .
The code uses a two—dimensional geometry and a four-parameter first—
order turbulence closure model. Sophisticated numerical methods enable
convergent and accurate solutions to be obtained rapidly and econcmically.
A large and flexible printer output package provides for the display and
interpretation of the results.
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1. INTRODUCTION

In Part s I and II of this report , we have described our two— .
dimensional computer model NRFLO2 for calculating the near—fieldr external flow of an ocean thermal power plant (OTpp) , and have presented
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 parameters 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 NBFLO2 . Sections 14 and 5

C present a brief description of the subroutines and their relat ionships ,
and a full listing of the code .

C

C

I’
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2. INPUT PARAMETERS

2.]. The Main Program

The parameter values for NRFLO2 are not read as data , they
are specifi ed in a brief main program and passed to the subroutine PB,
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 viii refer , for example , to
equation (1/13) and page 1/114 .

2.2 The Non—Diniensiona]jza.tjon

C’
The code NRFLO2 makes the basic equations (1/13) non—

dimensional by using the vertical domain size D (page 1/114) as a
length scale, scaling the temperature so that the ambient temperature
Ta(z )  is ze’o at the bottom of the domain and one at the top, and
choosing the time scale so that gc~ is unity. The units for the
different variables are , therefore , as follows :

c Length D ; (la)
Time (D/gu~T) ½ ; (ib)
Speed ( Dga&r )½ ; (lc )
Acceleration gaAT (1d)
Diffusivity ~~~~~~~~ ; (1.)
Stream—Function (D 3ga~T?~ ;
Volume Flux (D Sg~~T)½ ; (].g)
Kinetic Ener~ r Density DgaAT ; (ib )

C’
where ~T is the dimensional ambient temperature difference between the
top and bottom of the computation al domain.

I
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The code input is given in non—dimensional terms, with the
C following exceptions. The array TFARB( 14) of OTPP temperatures,

described in Section 2.3, and the top and bottom ambient temperatures
TT and TB (Section 2. 14) are specified in degrees Fahrenheit . The
vertical domain size DSCALE and the region width WIDFT in the y—

C direction (Section 2.7) are given in ft. Note that for equations (1):

D DSCALE (2a)

~ TT-TB , (2b )

g 32 ft/sec2 
, (2c )

a = 1.3 x iO~~/~F . (2d)

These quantities do not affect the calculation, but only the output,
which 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, T?ABR , RPL , and ZCENT ,
of dimension 14, are initialized by data statements, and correspond to
the dimensionless arrays k’ E~

, %, Tk , rk, and Zk in Section 1/3,
as follows :

• AMPU(k) ; (3.)

E
k 
• AIIPQ(k) (3b)

tan • TAIIALF(k) (3c )

• (TFAHR(k) — TB)/(TT— TB) ; (3d )

• RPL(k) (3e)

• ZCENT(k) ; ( 3f)

_ _ _ _ _ _ _ _  
_
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where zk, being dimensionless , is measured up from the domain ~ ;tom,
C like z.

The quantities E~, %, and Tk determine the inflow values
of E, v, and T in equations (1/16), and are, therefore, irrelevant
unless ak 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 (1/17) and adding or subtracting a tempera-
ture increment.

t 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 (1/17).
The dimensional plant inflow temperatures TIN(l) and- TIN(2) are then

C determined using equation (3d), and TFAHR(2) and TFARR(3) are replaced
by the expressions

TPAHR (2) • TIN( 1) + TFABR( 1) (14a)
TFAHB(3) — TI’~(2 ) + TFAHR( 14) . (14b)

C

Thus , to obtain fixed OTP? outflow temperatures , positive values of
a1 and a14 should be used, since TFABB(l) and TFAKR(4) remain unchanged.
For an outflow 3°F warmer than the deepest OTPP inflow , a2 should be
positive and TFABR(l) should be 3; also, a1 should not be positive,
so that TFMR(]) is otherwise irrelevant. For an outflow 3°? cooler
than the second deepest OTPP inflow , a

3 
should be positive, TFAi~~( 14)

should be —3 , and a14 should not be positive. If there is only one
OTPP inflow region , then TIN(2) will be zero, and the original
T1’AHR(3) value will be replaced by TFABB( 14).

It has been suggested that the warm and cold out flows from
the plant should be mixed. This can be accomplished consistently by
making 5k positive for any two k values , and making the corresponding

and rk values equal .

$ V
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2.4 The Ambient Ocean

The dimensionless ambient temperature distribution is given
by equation (I/l8a), where -

C dt —ZTC

= WID (Sb )

and and Tr are defined so that T (O) 0 and T (l) = 1. The
dimensionless ambient turbulent kinetic ener~ I- distribution is given
by

Ea ( Z)  = QA~~ e xp {( z  — i)/QDEP } . (6)

- 
The dimensionless parameters QAI4B and QDEP correspond to E0 and
in equation (I/18c). -

2.5 The Turbulence Model

The parameters defining the turbulence model are :

( L TLEN 
- 

, (Ta )

TCOP , (m)

c5 — CSTRAT , ( ic)

* ~~ — CW . (Td)

Here L and TL~ i 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. POBC replaces the constant in equation (I/22b),
determining the porosity distribution which stops the reflection of
internal waves by the right—hand boundary .

1
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2.6 The Comnutational Mesh and Time-St!p

The number of mesh points in the vertical 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 

- I 
-

C’ MARCH (40 in the listing at card B28 in Section 5, but see Section 3.2).
The number of mesh point s in the horizontal direction is II , and is
set in the subroutine PR.

The computational domain is rectangular , with
C

0~~~z~~~1 , (Ba)
( 8b)

in dimensionless terms , cf. page 1/14. Here
t

y = WIDTh . (9)

The mesh intervals Sx and 6z increase in geometric progression , with

the rate of increase defined by the input parameters

XSTR CH = ~~~~~~~~~~~~~~~~~~ (b a)

C ZSTRCH = ~~~~~~~~~~~~~~~~~~~~~~~~~ . (lob)

The total dimensionless calculation time is

C tend = TOTII€ x WIDTE/uma,c ‘ 
(11)

where u is the maximum of the imposed horizontal velocity on the
left boundary . The time—step is determined from equation (1/34), with

C

- c — CPL . (12 )

I 
_ _ _ _ _ _ _
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2.7 The Output Options

The code print s a diagnostic line of maxima 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 d~t-a1l. Afterwards , NCOPYS copies of a result summary
are printed ; this ~“esult summary is illustrated by Figures 1/3 and 1/14 . 

-

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 ft 3/sec .

9.

90

¾.
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3. USE OF NRFLO2

3.1 Choice of Input Parameters -

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 erternal 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 Q.A!~1B values between ~~~~ and ].O

_6

£ 
have been used , with QD~~ from to 10. The results are not at all
sensitive to these values.

The turbulence model parameters are a major problem. Our

present choices
• 1

TLEN = L = RPL x 0.14 , (l 3a)

TCOF = = 0.5 , (13b )

CSTRAT = c5 = 0.1 , (13c )

CW C = 0.1 , (l3d)

are based on our experience in the simulation of turbulent submarine
wakes. These parameters, and the corresponding parameters in NBFLO2

successors, must be tuned to give the best agreement with a wide range
of experimental observations. The porosity coefficient TCOF should be
about ~ ; it is a part of the numerical method, not the turbulence model.

11

I
’

_ _ _ _ _  
- -~~ — - —-‘- - --- -

~~~~~ — ~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- - - - --- —-‘-- ——---.-- ---—-—---- --- - -

C 
-

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 va1~e 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 point s in the x—direction (see
Section 3.2) should be such that the mesh interval 6x at the left is
about halt of the smallest RPL value . The quantities 33 and ZSTRCH
should similarly be chosen so that the mesh interval ~Sz is about one
third of any neighboring RPL values. Less resolution is needed in z

ranges well away from any significant ZCENT values , and ZSTRCH magni-
tudes of 1 or more can sometimes be specified.

TOTI~~ values of 10 to 20 have been used in our computations .
• If the solutions do not become effectively steady in thi s 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

1 The computational arrays are dimensioned in the subroutines

PP snd MARCH, in the statements labeled B24 to B143 and D22 to P37
in the listing in Section 5. The value of 33, specified in the main

program, can be any number up to the corresponding dimension in the
arrays (ho 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 P 2 5) ;  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

(0

The required streams are liste4 in CDC form in the co ent

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.

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

128 characters , plus the control character , is produced.

3.14 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 sununary output, as at the bottom
of Figures 1/3 to I/B. 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 a

diagnostic printer line giving various maxima and minima , together with
C the Fahrenheit OTPP inflow temperatures determined using equation (1/17)

and equation (3d). This output can be used to investigate convergence
to a steady solution , as well as for detecting errors or instability.

C
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The total number of time—steps is split into NOUTPT equal

r part s, and after each section a number of printer plots are generated.
The first three show the volume flux added to the ocean below depth a
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

r 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.

- C
Contour plots are printed next , displaying seven variables

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

Turbulent kinetic energy density

E(ft /5cc ; (1 a

Turbulent diffusivity K(ft 2/sec ) ; (lbb )

Diff usivity factor c5N2L2/E ; (lbc)

Richardson number N2/4(u1 
~ 

+ ~~~~~~~~ (lhd)

Reynolds number

{i(u + u i ) 2 }½1K ; (ilee)2 ,j j ,

— oTemperature T( F) ; (lhf)

Volume flux function
WIDFT x ~j,(ft

3/sec) . (lh g)

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 . 
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FIGURE 1. Illustration of the Environmental Impact Plots

The three printer plots show the volume flux in
ft 3/sec added to the “ocean” below depth z ft on
the left and right boundaries , and below tempera-
ture T on the right boundary, f or the NRFLO2 simu—

e lation of the proposed strong—flow experiment
reported in Part I. On the left boundary, a flux
i.44 ft 3/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 tar—field impact
is the addition of o.6o6 ft 3/sec below a depth of

* 
1.9 feet in the temperature range from 143°F to
590F, and the removal of an equal flux from the
shallower water , between 590p and 80°F.

C

C

C
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FIGURE 1. Illustration of the Environmental Impact Plots
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Finally, the results are suI,m$arized using the format ofP Figures 1/3 and 1/14. One copy of this forma t is generated at the
intermedia te stages , and NCOPYS copies are generated at the end, so
that a copy can be photographed , and so that copies can be sent toJ OTPP designers dire ct from the printer.

C

5

I

I

17

L - 

_



-
- ------ -- -- - . - -- 

I— —
~~~~~-~ _ —— 

- - - ——---•-.-—- ---- ~~~~~~~~~~~~~ ~~~~~
- -

~~~~~~~~~~~~
-- .— --_ _ _ _ _  - —

(S

24. BRIEF DESCRIPTION OP THE SUBROUTINES

(

4.]. 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 argument). Where
appropriate, we refer also to the individual card identifier.

The main program NRFLO2(A) must be compiled for every run .
* It calls PB (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 b1ock~). 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 (Bioo) and the boundary and initial, conditions (Bl58), with
the subprogram FUNc(c) used for the function f(x) in equation (1/114).
It calculates the time—step and the time—step counts (B230), and sets
the auxiliary arrays for the calculation (B2148) and the arrays for
solving Poisson’s equation (1/31) (using the subroutine ROPT(I)).

The leapfrog time—stepping is done by the subroutine MABCH(D).
$ There are two arrays for each of the four variables U, v, T, and E,

one for the even time—steps and one for the odd . MAR CH 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 1/27 )
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 ( 14) and (3d).
S
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4.2 MAR CH and Associated Subroutines

The subroutine MARCH(D) extrapolates the pressure for
equation (1/29 ) and evaluates the turbulent diffusivity (D45) . It

C prepares arrays classifyi ng the mesh point s on the left and right
boundaries as inflow, slow outflow, or fast outflow (D6 1), for applying
the boundary conditions in Sections 1/3 and 1/24 and the prescription
on page 1/214 for fast outflow.

• The subroutines FCSTD(E), FCSTTJ(F), and FSCTW(G) advance
E, T, u , and v according to equations (1/26), see card Dl02. These
subroutines use TRID 1(H) for the tridiagonal implicit solutions .
The pressure operations described on page (1/26) are applied starting
with card Dll14, using the subroutines TSTEP(JC) for equations (1/30)
and POISB(J) for the Poisson equation (1/3].). The subroutine BOUND(L)
is then called , to apply the boundary conditions on the top and sides
using the arrays determined earlier . This cos~p1etes the time—step.

C

4 .3 OUTPUT and Associated Subroutines

The subroutine OUTPUT (M) is called from PR every t ime—step
£ pair , and generates the output described in Section 3.14. It evaluates

the various maxima and minima (M29), the divergence (M5l) , 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 si. ary ()flOo). The mesh arr ays
are made dimensional (?Clls ) and the speed scale (lc ) is found (?.fl.30).
The Figure 1 environment.,], impact plots and the surface temperature
plot are printed (Ml29) , using the subroutine XPLOT (R ) ,  which calls
MAXMIN(S) and SHORTT (T). The seven contour plots are pr inted in the
section from 1.1150 to 14219, using the subroutine CONT OR (N) . The loop

19
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starting at 1.1153 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
C to specify undetermined boundary values.

The plots in the results summary of T and u &t 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 14222 , using the subroutine MAX?41N(S). All
four plots in the result s ary , as shown in Figures 1/3 and 1/4 , use
the same call 14263 , with a loop M2145 for left and right and a ioop 14259

C for small and large. The plots are written on streams 8, 9, 11, and 12;
the scales are then written beneath the plots (1426 14).

The results si mary is written starting at 14279; if multiple
copies are appropr iate, it is written to stream 13 (14281) and NCOPYS

C copies are written later to stream 6 (143144).

First , the temperature and the volume flux function (14g)

are contoured again , this time with a specification of 9 contour
intervals (14285). Then , the small size VPLOT output on streams 8 and 9

is combined with the results su ary on stream 10, using the subroutine
COMBIN (O), to generate the format in the lower panel of Figure 113
(14308). Next , the diffusivity is contoured (14313). The large—scale
VPLOT output on streams 11 and 12 is then combined , as in the center
panel of Figure 1/14 (14323). Finally, the result s su=ary on stream
10 is split up between streams 8 and 9 (14325) and recombined (14342)
to produce the format in the lower panel of Figure 1/4 .

This completes the results summary , and after restoring
the dimensionless meshes (14353) control is returned to PR.

20
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5. ~ NRFLO2 LISTING
(0 

-

The code listing is reproduced photographically on the

following pages, in an IBM dialect. Each card has an identifier, 
. • 4

the letter being different for each subroutine. The subroutines

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

* IDENTIFI~~
AND NA1.~ CALLED FROM PURPOSE

A NRFLO2 Initialize parameters for PR

B PB NRFLO2 Master control program
C FUNC PB Function f (x )  in equation (1/114)
D MARCH PR Advance one leapfrog time—step
B FCSTD MARCH Advance E and T
F FCSTU MARCH Advance u

G FCSTW MARCH Advance w
H TRID1 FCSTD

FCSTU Tridiagona]. implicit solution
FCSTW

I ROPT PR Set arrays for POISB

3 POISB MAR CH Poisson solver

K TST~~ MARCH Add pressure gradient to flow

L BOUND MARCH Apply boundary conditions

14 OUTPUT PR Output control program
N CONTOR OUTPUT Contour program
0 COMBIN OUTPUT Combine output streams

P BD OUTPUT Prepare array boundaries for
- c CONTOR

Q VPLOT OUTPUT Vertical function plots
R ~G’LOT OUTPUT Horizontal function plots
S MAJO4IN OUTPUT Maximum and minimum

$ 
PLOT

T SHORTT XPLOT Short format f or numbers

2].
S
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PROGRAM NRFL02IENPt JT ,OUTPUT ,TAPE5—INP UT ,TA PE6~ OUTPUT ,TAPES,TAPE9, a 1
( C 1 TAPELO ) A 2

C eSe I-fl T IA LI ZE ALL PARAMETERS AND CONSTAN TS **S A 3
P~PLIC1T REA L *IIA—H ,O-L ) A 4

C A S
S S S S OC !AN ENGINE PARA NETERS S S * A 6

REAL A1 PJ (4),AMPQ (4),T~ NALF (4),TFAM R (4),RPL (4),ZCE ~ TR) A 7
DAT A A~ PU/~ .12,.1~ ,2*3.~ £ 5
UATA A l?O/0.,.2,2*0./ A 9
DAT A T*IALFF4*O,/ A 10
DATA T *HR/—3.,7O.,2*3.~ A 11
DAT A R~LF4*.2/ A 12
DATA Z~~ MT/.3,.4,2S0./ 

- A 13
C A 14
C A 15
C AM BIE~IT OCEA I A 16

TT.8D 4 17
C TB—A T A 18

ZTC.— .! A 19
WID ..3 A 20
aAMB ..O)1 A 21

A 22
C A 23
C A 24
C TURBULj 4CE 43)EL PARAMETE R S A 25

• TLEN— .33 A 26
TCOF— .S A 27
CSTRA T ’ .l A 2S

A 29
A 30
A 31

c A 32
C ME SH A 33

* 
*Sfl CM.L3~ IRI~~$T DX / LE FT ~~ A 34

C ZSflCH—L)G11)TTOM DZ / T7 P )Z ~ A 35
C A 36

JJ IZ A 37
d lDTu4. Z A 38
X STR l.L A 39
LST RCl . )  A 40

c . A 41

* c A 42
C TIME &H~) STE’ A 43

T~ TI iE.1O A 44
CFL ..6 A 45

C A 46
C A 47 - 

-

C OUTPUT A 48
~3~JTPT .2 A 49

C OSCALEs !SO A 50
4I~~FT* I~~O A 51
‘ICOPYS .I A 52
CAL L PR (JJ, AHPU, PQ ,TA4A LF. TFAHR ,*PL,Z~~ NT ,TT,TB.1 TC,~~I),~ AM5, a 53

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ A 54
2T .USCALE ,410FT ,M CO PVS I A 55

STOP A 56
EN~

SJ8 R~ UTI~~E PR (J J t ,A M PJ,4 * PQ,TA ’ A LF ,T FAHR ,RPL ,ZCE ~ T , T T ,T B , ZT C ,w I  8 1
1D,QAM8, fl~ P ,TL EM,Tc ~ F ,T: 5 T , T C w , P3R C ,w IOT H,X ST RC H, j S tR ~ H,T~ T IME,CFL 5 2
2,N’3JT PT .) ,CALE ,W IDFT ,NCDPVS ) B 3

C S~~* MA STER ONTROL PRO~ R&M Sse B 4
IMPLIC IT R EA L S S I A — M , ~~- t )  5 5

C B 6
C COMM)~ FNI/ DT,T I ’4 t 8 7

C~3MM )~ FN2F COP ,RLA M ,PI ,GA P,DEP,CST PAT,CW B 5
CJMMJ~ ~~~~ It ,JJ ,iIL, JJ I.EI2 ,JJ2 8 9• CJMNJ I / 14/ **R ,AA Z,~ A PPA B 10
CiV4M)N ~M7/ A1 ,AZ,A3 ,S1,~ 2,~ 3,~lI,WR 5 11
COM’4~ -l /14121 F,t,ADV ,AV 2,S ,P,’~ B 12
C JMMN P413~ ALP ,BET,GAM ,DEN,4 ,SO,ZS,SO1,S 02 ,ZSI,1S2,ZFTtJ ,ZPTM ,Z B 13

1F~ J ,ZFJ4 ,* FT U, *FTM ,~ F~ U ,*FC~M ,XPQ* B 14
£ CJM4OI lNI4~ DXl ,DxZ,~ xP ,aXM,)XT ,DXG,DXD,DXU ,D~W ,DZI ,DZ2 ,DZP ,DlM B 15

• 1,QZT,013,)LD ,0ZU,DZd,ZBL ,ZSR,ZWL,ZWR B 16
314M31 /14151 R,X ,l,Y B 17

~~~~~ 
,~416/ e,SF,UB’o,cAC B 15

C B 19
C REAL *~ S ,S QRT . 5  20

— - 
- 

REAL ?,LT,Q ,ZQ,P,E ,AOV, A V2 B 21

S
22

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — --- - - - - - - - -~~~~-
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• - REAL U,ZU,W,ZW,5,P, PE B 22
C B 23
C O !MENSIO9 STATEMENTS IN MAIN AM ) MARCH B 24
C 10 AR RAYS CA l BE LEFT WITH LARGER DI MENSION , BUT FIR ST DIMENSIO N 5 25
C OF 20 ARRAY S MUST BE RIG HT. 8 26
C 8 27

DI MENS ION U (12,40), ZU(12 ,40), W(12,40), ZW 112 ,40), S112,40), PC B 28
112,40), P8(12,40) 8 29

DIMEN SI3’I T(12,40) , ZT (12,401. 0(12.40), 20 (12,40), F (12,43), ~( A 30
112,40), U2(12,40), AOV (12,A 0) 8 31

DIMENS ION R (25), X (25), 2( 40), Y (40) B 32
D1 MEN S 1~ N 0(1(25), DX2( 2~ I. 0*P(25), DXM I2S) , DXT (25), DX~ (25), B 33

10*0(25), )*U (25), D*W (25) - 8 34
D IMENSI3N 021(40), 0Z~ I4.)), D2P (40), DZ’I(40), 021(40 ) ,  DZ~ (40), A 35

1023(40), )ZU(43), DZW (43), ZBL(43), Z8RRD), EWL (40), ZW R (4)) B 36
DIMENSI ON A 1125 ) , A212 5), A3125). 81140), 82(40), 83(40), WI( 25) B 37

1, W~ (4~)) B 38
- D IMENSION 8(40), FACI4)( , BARD ) 8 39

DIMENSI3N 118140(40) B 40
DIMENSI ON ALP( 40), SET (40), GA 4( 43) , 0814(40) ,  14(4)),  S)(43), ZSI B 41

140), S01(401 . S02(4)), ZS1(40), ZSZ(40), *FTU (40), XFVM( 4D), ZAQ IJI B 42
240), XF~~((40), ZFTU (40), ZFTH (4~ ), ZFQU(40), ZFQM (43), XPOR (40 ) 8 43

C B 44
C 8 45

REAL A 4PJ I 4),AMPQ (4),T&NALF (4),TFAHR (4) ,RPL (4),ZCENT (4) B 46
COMMON /TXTC/ IT*T (60),flAV ,JTXT (60) B 47
D IMENSION TIN (2) 5 45

C B 49
C 8 50
C TXT IS TEXT FOR EACH RUN, ON XPL 3T AM ) CONTOR AND VPLOT OUTPUT . B 51
C R E AD OFF DATA CARD , (6041) • B 5 2

READ (5 ,1 0) ITXT,JT *T B 53
10 F3RMAT (bOAL/( 1544)) B 54

• CALL flAY (DAY) B 55
L C B 56

11.12 B 57
JJ 2O B 58
(1.8 5 59
11.12 B 60
JJ.JJT B 61
TIME .T)TIME A 62

• GAP .W I 3TH B 63
RLAM .TLEN 8 64
COF .TC)F B 65
CSTRAT .TCST ~ 66
CW .TC W 8 67

C B 68
C END IN ITI A LIL AT IOM S B 69
C B 70

p C B 71
C S * S * • * S PRI N T I N ITIAL CT ID ITI DNS • * * * * S S * S B 72
C B 73

00 20 1—6,10,4 B 74
23 W RITE (1 ,33) ITXT,JT XT ,AMP U ,A MP Q,tA MA L F ,TF AHR ,R PL,ZCE’I T,TT,TB ,Zr B 75

1C ,WID ,D A4B ,ODE P ,RLAM ,CO F ,CST R AT,C .~,PORC,GA P , XSTRC 14 ,ZSIRCH, 1I ,JJ ,T I B 76
ZME ,CFL ,N)UTPT ,DSC AL E ,WIOF T,DAY 8 77

30 FORM AT UHI/~~1 X60A1//4 ( 1 (,L5A4/)Il///’ AM PU ‘,4F12.4/’ AM PQ B 78

L I ‘,4F12.3/ ’ TANAL F ‘,4F1~ .3F’ TFA HR ‘,4F12 .1/’ RPL ‘,4F12.3 8 79
2!’ ZCEMT ‘,4F12.3/ ’ TT,TB ,ZTC,IIID ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 04 8 80
3148,Q)EP ‘,IP,D24.1,OP,F9.21’ TLEM,CF ,CS, W,PORC’ ,5F7.3,I’ GAP I*STR B 81
4CH ,ZS1RC I,1I ,JJ’ ,3F8.3,2I 4~’ TIME.CFL ,NOUT PT ,DSC ALE,W IDF T’ ,FA.L , Fb B 82
S.2,13,ZFT.1/1*,A8,/////lII) B 83

C B 84
C A 85

CALL IN DUM P B 86
- CALL N3U’IOF B 87

PI.4*0*TANII .000 ) 5 88
I(APPA Z B 89

~A PPA . 1 B 90
111 . 11—1 - 8 91

1’ (12.1 1 —2 B 92
JJ 1•JJ —1 5 93
JJ Z .JJ —2 5 94
(2.112 B 93
J 1.JJ 1 8 96

C B 97
C 8 98
C SET UP MESH B 99

AMJLT.L.X ST RCM/ 1 12 5 100
ZMJLT .t—ZST RCM/JJ2 B 101

I

I 23
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• 02.1 - - ‘ 8 102
• 0*sDZ 8 103

DEPaI 8 104
C B iOS
C B 106

RFM— FM-J L TSS . 500 B 107
D *t ( L R D X I F M U L T B 108
0X2( 11.DX/RF M B 109
*111— 0 B 110
RU) .—OX /RFM/I1 ,RFN) B 111
00 40 1.2,11 B LIZ
D* 2( I) .D* 2 ( i—1 )S FHU LT B 113
D*1(I).3x1(I— 1)SFMUL T 8 114
AI I)—*I1—1 )+DX1 (I) B 113

43 R (1).R(I—1).Dx2( I—1) B 116
F & C T — G % P / * ( I t l )  B 117
30 53 (aI,II B 118
* ( I )— X ( I ) * FA C T  S 119

* 
RU)— R(I) *FACT B 120
D *L(I ) .OX1 (IJSF ACT B 121

3-) D(2 (I).D*2 (I)SFACT B 122
PR IN T SO 8 123

6) FORMAT (1/’ DX1,D*2,*,R’,l) B 124
• PRINT 70, I 0 X 1 ( I ) , ( — L , I I I  B 125

PRINT 70. ( D* 2 ( I ) , 1 — t , 1 U  B 126
PRINT 70, I X ( I ) , I — 1 , I I I  B 127

t PRINT 7), (R(1),I—L ,I1) B 128
73 FORMAT (/(IOF1Z. 5) 1 8 129
C 8 130
C B 131

RAM .IMJL. TSS .500 B 132
DZ I(L) .D ZIZNUL T B 133
312( L ) . f l /R FM B 134
Y ( t ) — O  B 133

* 
Z U) .— )Z 1RFM/ ( 1 .R FM)  B 136
33 80 J— 2,JJ 5 137
D Z L ( J ) . D Z I ( J — 1 ) S Z M U IT  8 138
O Z 2 ( J I ’ D Z 2 ( J — 1 )~~ZMUL T 8 139
Y (J) .Y (J—1)+D Z1(J) - B 140
Z(J)—Z( J— 1)+ 0Z2 (J—1I B 141

83 CON TINU E B 142
FACT .IFY (JJ1) 8 143

f 00 93 J~ t ,J J  • B 144
OZI (J)aDZ l( J ISFACT B 145
3L2 (J ) .DL2 (J )SFACT B 146
Y (J).Y (J)*FACT 8 147

90 Z (J) .ZIJ)SFAC T B 148
C 5 149

PRINT 100 B 150
13) FOR MAT (II’ OZ1 ,0Z2 ,Y ,Z’,/) 8 151

P R INT 70, (OZI(J),J 1,JJ I B 152
PRIN T 73, (OL2IJ) ,J 1 ,JJ ) 8 153
PR INT 7), (Y (J ) ,J . 1 ,J J ) B 154
PRI NT 70, IZ (J ) ,J— L ,JJ ) B 135

C B 156
C 5 157

S S S • S S S S SET UP IN I T I A L  COMDITI3N S S S • S S S 8 158
C B 159

$ C LEFT AN ) IN ITIAL U IS 18143 (J) B 160
C L EFT H, ), T , PERMANENT IN ARRAYS, W HERE U .GT.D B 161
C RIGHT A l) INITIAL T IS B IJ I B 162
C RI GH T A N) IN I T IAL 0 IS BF (J) 8 163
C RIGHT AM) INIT IAL w IS ZER O B 164
C 8 165

O A R 3 T — J A T A N ( ( D E P — Z T C ) / W I D )  B 166
DARc ,A.)A TAN((O .— ZTC )~ wI0) 8 167

£ 
18R3 0 B 168
UM AX O B 169
0) 123 J 1,JJ B 170
U3NDIJRO B 171
W (1,J).3 8 172

B 173
c—o B 174
0.3 B 175
33 110 R.1,4 8 176
A A— FUNC(( Z (J)—ZC EN T (k))IRPL (R) I 8 177

— A sFUNC( (Y(J)— ZC6N T(’U )F~pL (w~)) B 178
AJ sA IP-J (I()/RPL(R) B 179

— AV .044 (114U,ZERO) B 150
UBM) (J).U 3NOI J )+AJSAA B 181

• 24
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A.4+AV SAA B 182
C—C +AV SAV SAV *AM P Q(K)SAA B 183

C D.3+AV S (TFAHR (K )—TB) / (IT— TB) SAA B 184
W(1,J).W(1 ,J),AVSA 8STANALF IK) B 185

11 0 CONTINUE B 186
0 (1,J)—C/A B 187
T11,J)—3 / A B 188
UU,J )— UBN D(J )  B 189
U NA **DIAX 1IUMAX ,DABS (UBND( J ))) B 190
B (J)—I DA TAN I (Z(J)—Z TC )IWID )—DAR B )/(DA R GT—DAR GB ) B 191
BF (J) .3AMB SDEXP (—(DEP— Z(J ) )/QOEP) B 192
IF (1J(1 ,J).LE.0 .) Q (t ,JRBF (J) B 193
IF (Q (1,J).EQ.0.) Q (1,JRBF(J) B 194
IF IUII ,J).LE.0 .) T (1 ,J)—B (J) B 195
DO 120 (.2,11 B 196

• UI I ,J )— U B N D(J )  B 197
T (I,J)—8 (J1 B 198
Q(1,J).BF(J) 8 199
W ( I,J ) .O B 200

C 120 CONTINUE B 201
BVMAX .3 8 202
DO 130 J—2, JJ I 8 203
8VMA *— )MAXL (BVMAX ,I(B(J+ 1)—B IJ ))/)2 2 (J ))) B 204
A .DMAX 1( ( I U (  I I L , J + 1 1 — J (  1 I 1 , J — 1 ) ) / O Z 1 ( J ) / 2 ) S S 2 — ( T ( I I . J + 1 ) — T ( I I , J —  8 205

11)1/)Z1(J1/2 ,ZEROI B 206
130 Q (I1,J)uBF (J ) .A *RLAM* RLAV COF 8 207

C BVMA *— )S QRT (BV NAX) 8 208
Q ( I I ,JJ ) .Q( I1 ,JJ I)  8 209
Q(II ,1 ) 0(II,2) B 210
DO 140 J —1 ,JJ  B 211
00 140 1.2,111 B 212

• 140 Q(1,J)sO (I1 ,J) B 213
00 150 J•1,JJ B 214
03 150 1 — 1 , 1 1  B 215

C ZU(I,J )-U tI,J ) B 216
ZW (I,J1—W(1 ,J) 8 217
ZT (1,J )— T (I ,J ) B 21 8
ZQ (I,J1 0 (L,J) B 219
ADV ((,JI .0. 8 220
F ( I , J ) — 3 .  B 221
E (1.J) 0. B 222
5(1,))’). B 223

C 
AV2II,J1 .D. 8 224

• P ((,J)a3 B 225
PE(I ,JP.P ( I,J) B 226

150 CON TINJE B 227
C 8 228
C 8 229
C TIM E STE P AN) COUNTS B 230
C 8 231

C DTaCFL ~~( U NA X/D X 1 ( 2 ) + B V M A R )  B 232
T IME .T I I ESGAP/UM A * B 233
IIKM T1M! /N OUTPT! 07F2+ .5 B 234
P4~~M 2SN(M B 235
NN .Pl(MS-4OJTPT B 236
DT.TIME INN B 237
NLF 2.0 8 238

8 239

C NC.O B 240
NLSNLF B 241
N*.O B 242
W R ITE (6,1 60) TI~~~,DT ,NN ,NKM ,NLF B 243

160 FORMAT 1/F’ T3TIME , )T’,ZFLZ .4F’ NN, PIRM,N LF ’ ,3 16 / F)  8 244
TIM E— ).) 8 245

C 8 246
C B 247
C INITIAL ISE TIME ST EPP1PG A R R A Y S  B 248
C 8 249

TP3.2.3 8 250
0) 173 1—1,111 8 251
O*P (I)a)TIIDX1(I ,1)53(2(I)) B 252
3*MfI )’)T/DXI (I)*DX2 (1)) 8 253
0X1(I )- 3T/(2SDXI(1 )) B 254
3* Gi I )~~Z * DTF DX2 ( I)  B 255

f OX U( I ) . ) T / ( 4 * DX 2 ( I ) )  8 236
3Xi4 (11 3T/(450X 1(I)) 8 257
*‘0R(II .L—PO RC*DT SBVMAX SOEXP(—3S I NHl OS INHl D MI N L l 6—6SR(I)/ ~ AP,T P3 B 25 8

LI ))) B 259
170 CONTINU E B 260
C 8 261

25
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DO 180 J.1,JJI 
- - -  — - - 

- - 

B 262
OZP(J).)T/(0Z1(J+1)SDZ2 (J)) B 263
DLMIJ).)TF (DZI(J )*D22(J)) B 264
)ZT (J).)T’(2SDZI(J)) 8 265
DZG (J).!SOT/OZ2IJ) B 266
DZU (J).)T/(4SDZI(J)) ~ 267
DZW(JI.)T/(4*DZ2 (J)1 B 268

130 CONTINUE B 269
C 8 270

— C 8 271
C FOR PO ISSON B 272

AA R— P I ’PI/GAP !GAP FB B 273
AAZ —OMA (1( 4F0*1 (2)SS2—AAR ,4/DL1 (2)*52 ,AAR ,41021(JJi)SS2.AAR ) B 274
DO L~ O (.2,1(1 B 275
41(I)—1 .000/(DX I (I)SOX2(I) ) B 276
AZtfl —L .000/(DX 1(I)*DX Z(I—L)) 8 277
A 3(I )—*1 (I)+A2 11 1—AAR B 278

C 1~~O CONTI NUE B 279
00 203 J—2 ,JJI - B 280
81(J)-L .000/ (DZ1(J)~~DZ2 (J) ) B 281
82(J)—1 .030/(DZL(J)*DZ2 (J—L )) B 282
83 (J)s3IIJ) ,B2 (J)’-AAR B 283

200 CO ITINUE B 284
C 8 2 85
C 8 286

t 
CALL R3’T B 287

C B 288
C 8 289
C * * S S S * S MARCHING PROCESS BE GINS * S * S S S 5 8 290
C B 291
C 8 292
210 CONTINUE B 293

(F ( IL— ILF) 260,220,260 B 294

C
C 8 2 95

I N ITIAL I SE IF AND R E — I N I T I A L I S E  TO R EMO V E PARASITES. B 296
C P IS BACK EXTRAPOLATED. B 297
C 8 298
22 0 CONTINU E B 299

141.0 B 300
30 243 1—1 ,11 B 301
30 233 J 2,JJ I B 302
PST— PE (I,J) B 303
PE(J ,J).2*PST— P(I,J) B 304
P (I,J).’ST 8 305

230 CONTINUE B 306
• 00 243 J.t,JJ B 307

ZU(I, j)-U IhJ) B 308
ZW(I ,J)— W (I,J) B 309
ZT (I,J) ’TII ,J) B 310
ZQ (1,J )—Q (I,J ) B 311

240 CUN T INJ E B 312
CALL M A R C H  (U, ZU,W ,ZW ,T ,ZT .0,2)) B 313
3) 253 J—1 ,JJ B 314
30 250 1—1,11 B 315
ZIJ (I,J)— (U( I,J )+ZU (I,J) 1/2.0 8 316
Z IC (,J)—( W (I,J)+Z . ( I,J) 1/2.0 B 317
ZT (Z,J)— (T (I,J) .ZT (I,J))/2 . B 318

( ZQ (I ,J)—(QII ,JJ+ Z3 (I,J ))/2 . B 319
253 CONTINU E B 320
C 8 321
260 CONT INJE B 322
C B 323
C B 324

CAL L IflCH (ZU,U,ZW ,W,ZT,T,Z Q ,O) 8 325
CALL MA R C H (U, ZU,W,ZW ,T ,ZT ,Q,Z)) B 326
TIME.T (IE .DT*2. B 327
NL .NL+Z B 328
NC-NC +2 B 329
NK.’4K+l 8 330

C 8 331
C * S S S S * S FORM OUTPUT S S S S S * * B 332
C 8 333

CALL OUT PUT (U,ZU ,W,U ,T ,Q,F ,E ,S,ADv ,R ,(,Z,Y,DU ,DZ1, RLAM ,DT ,TIN B 334
LE ,GA P ,DE’,II ,JJ,NC,NK , l(M,12 ,J1, 3 ,0k2 ,D22 ,TT,TB,ZQ,DSCALE ,NN ,TIN ,W B 335
2IDFT ,A OV ,AV Z ,NCO PYSI B 336

C B 337
C B 338
C MODIFY PLANT 3LITFLOW TEMPERA TURES. 8 339
C B 340

TFAHRU).T IN I1)+ TFA HR(1) B 341

C
26
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TFAHR (3).TgN(2),TPANR(4) B 342
DO 280 J 1,JJ B 343

C - IF (U(1,J).LE.O.) GO T3 280 B 344
A—1 .0—13 B 345
0—0 B 346
00 270 I( i,4 B 347
AA— FUNC ( ( Z l J ) — Z C E N T ( K ) ) /IIPL(K) ) B 348
AL J—AM PJ (k)/R PL(k ) 8 349
AV .DMA *L (AU ,ZERO) B 350
A.A+AV SAA B 351

C 0 .D+AV S (TFAHR IK)—TB)/(TT— T8)SAA B 352
270 CONTINUE B 333

T (I,J).3/A 8 354
ZT (1,J) 0/A 8 355

280 CONTINUE B 356
C B 357
C 8 358

IF (NC—Pd ) 210,290,290 B 359C C B 360
290 CONTINUE B 361
C 8 362

STOP B 363
END

FUN CTI ON FUNC (A) C 1
C C SS* FUNCT ION FOR PLANT INFLO WS AND OUTFLOWS •SS C 2

IMPLICIT R EA L S a ( A — I-h o—Z ) C 3
B-1 .D0—A SA C 4
IF (B.LT. 0.D0) 8—O.D0 C 5
FUNC=B~ B C 6
RETUR N C 7
END

*
SUBROUT INE MARCH 1 U , Z U , W ,Z . d ,T, Z T , Q ,Z Q )  0 1

C SSS M ARC H ONE HALF TIME STEP 5.5 0 2
IM PLICIT REAL SB (A— H ,D—Z) 0 3

C 0 4
COMMON ~N1/ DT ,T IM E 0 5
C OMM ON /142/ COF, RL AM ,PI ,GAP ,DE P ,CSTRAT ,C W 0 6
COMMON /143/ II ,JJ,111 ,JJ1,II2 ,JJ2 D 7

C COMMON /147/ A1, A2,A 3,81,B�,83,dl ,WK 0 8
CONNON /1412/ F,E,ADV,4V2,S,P,PE 0 9
COMMON /ML 3~ AL P ,BET ,GAM ,DEN ,H ,SO ,ZS ,5D1,S 32 ,2S1,ZS2,ZFTU , ZFTM,Z 0 10

1FQU ,ZFQM ,(F TU, * FTM ,*FQU,XF)N,XPDR 0 11
COMMON 1N14/ DXL,DX 2,DXP ,DXM,DX T ,OXG ,DX ),DXU ,DXW ,3Z1,DZZ,)ZP ,DZ M 0 12

1, DZ T , DZ ~~, O Z D , D Z U , D Z W , t B L ,Z A R ,j W L ,Z d R  0 13
COMMON /1415/ R ,X, Z , Y  0 14
COMMON / 1416/ B, B F ,UBND ,FA C 0 15S C 0 16
REAL AB S,SQRT 0 17
REAL T,ZT,Q,ZQ,F,E ,ADV ,AV Z 0 18
REAL U ,ZU,W ,ZW ,S.P ,PE 0 19

C 0 20
C 0 21

D IMENSION U(12 ,40) , ZU ( 1Z ,4 0 ) .  W(1Z ,40), ZW(12 .40), S(12,40), P1 I) 22
112,40), PE (12,40) 0 23

C DIMENSI ON T (12,40) , ZTIL2 ,43), 0(12,40), 20 (12,40), F(12,40), El 0 24
112,40), &V2 (12 ,40) , ADV (&2,sO ) 0 25

DI MENSION R (25), *125), 2( 40), Y (4 0 )  0 26
DIMENSI ON 0*1 (25), 0*2 (25), O*P(25), 0*14(25), DKT (25), D*G(25), 0 27

10*0(25), 3*11(25), DXW (25) 0 28
01148145 1 714 021(40 ),  022 (431 ,  0ZP(40 ) ,  0214(40), DZTI4D), 025(40), 0 29

LOZO (43), DZU (40), DZW( 401 , Z3L (43), ZBR(431 , ZWL (40), ZWR (43 ) 0 30
DIMENSION A1(25), A2 (25) , A 3 (25), 81(40), 82( 40), 83(40), W I (25 ) 0 315 1, WKI4O ) 0 32
DIMENSI ON 8(40), FAC (43), 3F (43) 0 33
DI MENSI O N UBND (40) 0 34
DIME N SION ALP (40), SET (43) , 3&Ml43), DEN (40), H (t.3), 50(47), ZS( 0 35

140), S01140), SOZ(40), ZS1 (43) , 252 (40), XFTU (401, XFTM(401, XFQU( 0 36
240), XFQ’4(40), ZFTU (40), ZFT ’H43), ZFQU(40), !F0M(43), XP ORI4O ) 0 37

C 0 38
C 0 39

S DT2—2S)T 0 40
JJI•JJ-L 0 41

C 0 42
CALL WA (Q,’~iBEP’) 0 43
CALL ‘(A (T, ’TBEF ’) 0 44
03 20 1 1,II 0 45

$ 27

- ~~~~~~ - .~~T 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : _ _ _ _ ;



_ _ _ _ _ _ _ _ _ _  - —~~~---

-. - - - - 
0) 10 Js2 ,JJ1 0 46
PST—PE(I ,J ) D 47
PEII,J).P (I,J) D 48

C .  PU ,J)—2 SP (I ,J)—PST 0 49
FU ,J) .RLAM SS QRT (3 (I,J))/( 1.,ALAM ~RLAM S(T (I,J+1 )—T (I,J—1 ))FDZL (J 0 50

L)/2.SCSTRAT/Q (* ,J) ) D 31
C 02/)HJ ,I(W(SBA +))J ,I(U (SBA ( 0 52
C 0 53

IF (FU,J).LT .O. ) F (f,J) .0. 0 54
13 CONTINUE 0 55

F (I,t)aF(I,2 ) D 56
t F (I,JJ ) F (I,JJ1) 0 57

23 CONTINUE 0 58
CALL HR (F, ’F ‘I 0 59

C 0 60
C ZBL AND ISA ARE 1 FOR INFLOW , 0 FOR SLOW OUTFL 3W, —1 FOR FAST OUTFLOW. 0 61
C ZWL AND ZWR ARE 1 FOR INFLO W, 0 FOR SLOW OUTFLOW, —L FOR FAST OJTFLOW . 0 42

AAS3 0 63
CL .3 0 64

C 0-0 • o 65
ZER0~ O. 0 66
ONEa1. 0 67
DO 30 J.1,JJ1 0 68
A .U (1,J) 0 69
C—F (2,J )IDXL (Z)+A/2.5F100 0 70
Z8L (J)-3.D0 0 71
IF (A.3T.ZERO) ZBL (J) .3NE 0 72

C IF I .LT.ZERO) ZBL (J)——ONE 0 73
A .A+A A 0 74
AA .A— A * 0 75
C•C•C 1 0 76
CL *C—C l 0 77
ZWL (JR 3.DO 0 78
IF (A .3T.ZERD) ZWUJ)—ONE 0 79
IF (C.LT.ZEROI Z~~.(JJ—— QlE 0 80
A U (III,J) 0 81
C .FUIL ,J)/)X1(II1 )—A/2 .5/ 100 0 82
ZBR (J)— 3.D0 0 83
IF (A.LT.ZERO) ZBRIJI .ONE 0 84
IF ( .LT.ZERQ) ZBa(J) .—ONE o is
A -A+AA 0 86
AA -A— 4A 0 87
C—C +C1 0 88

C CL-C—CL 0 89
Z4R(J)-O.00 0 90
IF IA.LT .ZER 3) ZWR l J)— ONE 0 91
IF (C .LT.LE R 3 ) ZWR(J)——OIE 0 92

30 CJITI NUE 0 93
C 0 94
C 0 95

• IF (TI-IE .E3 . 0.) CA LL BOUND (2J,ZW ,Z Q ,ZT ,ZBL ,ZBR ,ZW L,ZWR ,B,BF,II , 0 96
C LJJ,0Z11 0 97

IF (TI IE .EQ.O.) CALL BOUND (,J ,W,Q,T,ZBL .23R,ZWL ,LWR ,B,BF ,II,JJ,D 0 98
121) 0 99

C 0 100
C 0 101

CAL L F~~STD tLJ,W ,T,ZT ,3 ,ZQ,F ,AQV , AV 2,ALP ,BET,GAM ,DEN, I4,SO1 ,SO2,ZS 0 102
11 ,2S2,LFTU,ZFT M ,ZFQU ,ZFQM ,XF TtJ ,(FTM ,XF QU,XF3M ,OXD ,0*P, DXM ,DXT,E,S, 0 103
22B1. ,ZBR,)ZO,DZP,OZM ,OZT ,3X1,DX2 ,OZL ,0Z2,FAC,BF ,B , I I,JJ ) 0 104

$ CALL FCSTU (U,ZU ,W,F ,E ,AOV ,AI .P ,BET,GAM ,DEN ,H ,S3 ,ZS,DXP ,OZP,Z8L ,Z 0 105
IBR ,D*M ,DLM ,OXU,OZU ,II,JJ,P,O*2 ) 0 106

CALL P05TH (W ,ZW,U ,T,F,E ,ADV ,ALP,BET ,GAM,DEN ,H ,SO,ZS,DXP ,DZP,Q,X D 107
1POR, ZWL ,Z’ (R,DXM ,DZN ,DXW .)Z’(,II,JJ,P,DZ2) 0 108

CALL HR (ZT, ’T ‘I 0 109
CALL 4R (ZQ, ’Q ‘I 0 110
CALL HR (ZU, ’Ul ‘I 0 111
CALL HR (ZW, ’WI ‘1 0 112

C 0 113
SIGN—— I . 0 114
CALL TSTEP IZU ,ZW,P,OXG ,OLG ,I1 ,JJ,SIGN) 0 115

C 0 1 1 6
DO 40 1—2, 111 0 117
30 43 J 2,JJ L 0 lii
S (I,J)’ (LU (I,J)—Z tJ ( I— 1 ,J) )FDXLII )+IZW ( I ,J)—ZW(I,J—l) )~ DZ1(J) 0 119

~~ S (I,J ) S (I,J)FDT2 0 120
$ 40 CONTINUE 0 121

C 0 122
CALl . P3ISB IP,5,E,A1 ,82 ,A 3,B 1,B2,B3 ,WI ,WK,II,JJ ) 0 123

C 0 124
• C 0 125

C 28
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CALL TSTE P (ZU,ZW,P,DXG,0Z .II ,JJ ,SIGN) 0 127
C CALL SOUND (zu,Zw, za,Zr,28L,zoR ,LWL ,z4R ,6,ec ,II,JJ ,021) 0 128

00 50 1.2.121 0 129
30 50 Ja2 ,JJI 0 130
S1I,J) .IZUU ,J)— ZU (I—i ,J)) /D*1(I) .(ZW (I,J)—LW ( I ,J—1) )/DZl (J) 0 131
S1l ,J) .S (I,JI/DTZ 0 132

SO CONTIN J€ 0 133
C 0 134
C 0 135

CALL WA (P,’P •) 0 136
CALL HR (ZU, ’UF ‘)  0 137
CALL h R  (ZW, ’W F •) 0 136
RETURN • 

0 139
END

SUBROUTINE FCSTO (U,W,T,LT ,Q ,ZQ,F ,ADV, AV2,A L P ,BET,GAM ,0EM,H ,S0t, 8 1
C I502,lSL, 152 ,ZFTU ,ZPTM ,ZF)U ,LFQM ,*FTU, X FTM,X FOU, XF QM ,DXO,O*P ,OX M ,DX 8 2

2T ,E,S,ZAL ,LBR ,DLD,OZP ,DZM ,OZT .)*L ,0X2 ,0Z1,DZZ,FAC ,BF ,B,ML ,NL ) 8 3
C S~~S FORECAST T AND 0 8 4

IM PLICIT REA LSS (A—H ,O—L) E 5
C 8 6

COMMO N /141/ DT,T IME 8 7
CO MMON !N2 / COF,RLAM ,PI,GA P ,OE P ,CST RA T ,CW F B

C
C 8 9

REAL A 3 ,SQRT 8 10
REAL T,ZT,Q,ZQ ,F ,ADV,AV2 ,J ,4 ,E,S 8 11

C 6 12
DI ME N SION U(ML ,NL I , W (NL ,NL), E (ML ,NL), S (ML,NL ) 8 13
OZ MENSIO’I T(NL,NL ) , )(14L ,NL), FlMI.,NL), A IP (NL) , BET INL), G4M INL 6 14

1), DEN(NL), HUlL), S31(NL ) , S32(-’IL), ZS1(NL ), ZS2(NL), ZFTLJ ( NL), I 8 15
2F T’l(NL), ZFQU(NL ), ZFQMI P -4L) , *PTJ (NL), XFTM (N L ), XP)U (NL) , X FOM (N L 8 16
3), 0*0(141.), OXP IMLI, OX M( NL I, OXIIM L ) , OZD INL). OZPI NL I , 0214 (1411 , 6 17
4OZTU4L), 3*1 (141.), 0*2 (141.), OZI(IL ) , DZZ (ML ) , FAC (NL), BF (NL ), AOV ( 8 18
SML ,NL), 1V2 (ML ,NL), ZT (ML ,NL ) , Z)IML,NL), ZSL (NL ) , lB’(NL ), B UlL ) 8 19

C 8 20
C 6 21

ZERO-0 F 22
TWO aZ 8 23
Il—M I . 8 24
JJ NL F 25
I l l — I l — I  8 26
11 2—11—2 8 27
JJ L— JJ— 1 E 28
JJ2 JJ- Z E 29

C 8 30
C 6 31
C 2 IMP LICIT 6 32

DO 13 J .2,JJI E 33
*FTU(J)a(F (2,J),F ( L,J))/2 .OD )S(ZT (2,J)-ITII ,J)) 8
*F~ U (J) .(F(2,J)+F (t ,J)I/2 .3O 3S lZ0( 2 ,Jl— l31L ,J)) 6 35

10 COMTIN’J E 8 36
C E 37

DO 7) 1’2 ,II1 E 38
C 6 3Q

DZOIU— (F (I,2).F (I,1))/2 .300 6 40
30 23 J’2,JJ1 8 41
)ZO(J)a (F(I,J.1)SF (I,J))/2.ODO F 42

23 CON T INJE 8 43
DO 33 J 2,JJ I 6 44
FA—(P (141 ,J).F(I,J))/2.0D3 E 45
*FTM( JI.XFTU(J) 8 46
XF QM(J) .XFOU (J) 8 47
*FTUI J) .FA S(lT ( I•1 ,J )—ZT II ,J)) 8 46

C *FQU( J)UFA S(Z Q (I+1 ,Jl—Z 3(I ,J)J E 49
30 CONTINUE E 50
C 6 51

GANII) .— 0Z0( t )SOZM (1) 6 52
DO 40 J 2,JJ L 6 53
AA—( J (I,J)—J (I—1 ,JI)/OX i (I) E 34
AB .(J ( I,J +1).UU—I ,J51)—U ( l ,J—1)—JU—1 ,J t)l ~ DZ1(J )+(W(I+1 ,JI4H( £ 55

1I +1 ,J—t)— ud(1— L,J)—W ( I—1,J—L) )/D*1(I) £ 56
AOV (I,JI .OXT (I)S (IJU ,J)ST ( 1 .I .J)—J (I—1,JIST (I— l ,J)) ,D ZTIJ) S1W( I, 6 57

1J)ST (I.J51)—W(I ,J— L)ST (I,J—1)) F Si
C E 59
C UPST REAM F IN ITE D IFFERENCE RE PRESE N T A TION FOR 3. E 60

JG—U (t,J).U ( I—1 ,J) 6 61
dQ .W(I, J) .W (I,J—1) 6 62
10— I E 63

-~~~~~~~~~~ I
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• JO-I 6 64
IF (U0.LT.0) 10.—i F 65
IF (d0.LT.O) JQ.—L 6 66

• AV2(I,J).OXT (1)S(U (I,J)SQ (I.1,J)—J (I—1,J)SQU—1 ,J))+OZT(J)S (WU, F 67
C tJ )SQlI ,J.LI—W(I,J—IISO(I ,J—L)) 6 68

di .(9t1 ,JI +W(I, J—I))S .SDO F 69
A V 2 ( I , J ) — U Q S O X T ( 1 ) S 1 Q * ( Q ( h J ) — 0 ( L — I Q , J ) ) . W O S O Z T ( J ) S J Q S ( Q ( I , J ) — Q (  £ 70

1I ,J~J3)).)TSF(I,J)S( (4.SAAS AA +A5SA8F16.~~(T(I,J,L).T (1,J.I))~ 2./0Z1 6 71
2 (J))_Q(I,J)SCOF/R~ AM/RLaM)_ ’ (SSW3SCWSF (I,J)*3TS(TlZ,J ,1)_ T(I ,J_ t))~ 6 72

C 
32./D21(JIIQ (I,J) F 73

AA .O.03 6 74
AB O.D0 6 75
A .OTSF (I,J)S((4. *AA SAA ,ABSAB/ 16.,(T (I,J,L)—T ($,J .1))/2 ./DZi(J))~ 6 76

IQ (I,J) ,COF/RLAM/R LAM) ,U35I)SDXTII)+WQ SJQSDZT (J) 6 77
AL P (J)a—O ZD( J—1 )SOZP (J—1 ) e 7$
GA MI J) .—DLD (J)SDZM (J) E 79
SETIJ) .L.000—GAN (J)—ALP (J) F $0

C 
EII ,JI’A 6 81
SOl (J) .LT (I,J)SOXEI(1) S*FTJ(J)—OXP(I— l)SXFTM (J)—AOV (I ,J) E $2
S02 (J)aL Q(I ,J).0XM ( I)SXF~JU (J )—OXP(I—1) SXFQM (J)—AV2 (I ,J)+2SA SQ (I , 6 83

U )  I $4
40 CONTINUE 6 85
C F $6

BET (2)-SET (2)+ALP (2) F $7
SET (JJL) .38T (JJ I)+GAN(J JU) £ 88

C
C F $9

CALL TR ID I (ALP,BET ,G AM ,S01.ZS1.JJ) 6 90
03 50 J— 2,JJ I 6 91
BE T IJ ) 88T (J)+E (I,J)STHO 6 92

50 CONTINUE I 93
CALL TR ID 1 IALP ,BET,GA M ,532.ZS2 ,JJ) 8 94

C E 95
00 60 J—2 ,JJ I 8 96
ZT (I,J) 2S1 (J) 6 97
S (1,J).ZQ (I,J) 6 98
L3(I ,J)aOMAXL(1S2(J),Z) (I,J)/T’ (O) 6 99

6) CON T I’dJE 1 100
C 6 101

Z T ( I , l ) . Z T ( I , 2 )  E 102
ZT (l,JJ)— ZT (I ,JJ1) 1 103
Z~ (I,1) Z0(I ,2) 1 104

a U I  I ,JJ ) 20( I,JJI) 1 105
73 C3’ITIIJE 1 106
C 8 107
C 8 10$

CAL L WA IL T ,’TINT ’ ) 1 109
CALl . idA (ZQ , ’QINT’ ) £ 110
CALL 8) (E, ML,NL ) E 111
CALL ~l (E,’E—A ) E 112

S
C 1 113
C X IMPLICIT 8 114

00 $3 1 2 ,1I1 E 115
ZFTUII)— (F(I,2) .F ( 1,l))/2 .003S(ZT (1,2)—ZTII ,1)) 8 116
ZF3U (fl.(F (1,2),F (I,1))/2 .-300S(ZQ (l,2)—Z3II ,1)) 1 117

83 CONTINUE 1 118
C £ 119

6 120

S OD 140 J 2,JJI 6 121
C £ 122
C 6 123

DO 93 1.2 ,111 6 124
LFTM (1).ZFTJ (1) 6 125
ZF JM ( I ) .ZFO U ( 1 )  6 126
F A- (FII,J .i).F(I,JU/2 .000 6 127
LPTI J ( 1 ) . F A S I Z T ( I , J . 1 ) — L T ( 1 , J ) )  F 12$
LF)U (I) FA5(ZQ (1,J.l) 2Q (I ,J)) £ 129

— 93 Ct3NTIN-J~ 1 130
C 1 131

03 100 1.1,111 1 132
3*D (1I•IFII,1 ,J)$FII,J))/2.OD.) 6 133

133 CONTINi! 1 134 -

C 1 135
0) 110 1.2,111 I 136

S GAM(lI .—0 *0(I)*OXN (I) 6 137
ALP (1).—DXD * I—II SOX P (1— 1) 1 138
SETII)’1 .300—GA MII)— A L P (l) I 139
SJI(1).ZTII ,J).OZMIJ)SZFTU (I)— O ZP IJ— 1)SZF TM (l)—A DV( 1 ,J) I 140
SO2flb—2aU ,J .0ZMlJ)~ ’ ‘J (I)— iflP(J—l) SZFQM(I)—AV Z (l ,J).E(I,J)S ( £ 141

12.S~ (E,JI— Sl1 ,J)) £ 141
110 CINTINU! 1 143

30
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C I 144
C LEFT 6 145

C IF ILSLIJ).GT .ZE*3 ) SOI (2) .SO1(2)—ALP(2ISZT (1,J) I 146
IF *LSL(J).GT .Z1R3 ) S32 (2).S)2(2)—ALP(2)SZQ(1,J) 1 147
IF IZ)1.(J).1G. ZERO ) BEI (2) .SFT (2).ALP(2) F 14$
IF (LBL (J ).LT.LIRO ) IET (Z) SET (2),ALP (Z)S2.0O 6 149
IF (ZSL(JI.LT.LERO ) GAM I2 ) GAM (2)—A LP(2 ) 1 150

C F 151
C RIGHT 6 152

IF (ZSA(J).GT.ZER3 ) S31(I11) S31 (III)—GA ’l (IIi )SS (Jl 8 153
C IF (ZBUJ).GT.ZERO ) S32 (!I1) S02(I11 )—G AMII I1) SBF( J) 8 154

IF (ZBAI J I .E Q.ZER3 ) BE I (IIL ).SETIIIL) .GAM( 111) £ 155
IF (ZAR (J).LT.ZIR3 ) BET (IIL) .31T (l11).GAM( 111)S2 .O0 1 156
IF (ZSA (J).LT.ZERO ) AL P (111) AL P( II1)— GAN (II1) 8 157

C F 158
CALL 74101 (ALP ,SET ,G AM ,SO1 ,251 ,II) I 159
30 120 1.2 ,111 1 160 4
SETII) .3ET (1).E (I,J) 8 161

C 120 CONTINUE F 162
CALL TR IDI (ALP,BET,G AM ,SO 2,ZS2,II) 8 163

C 1 164
DO 130 1.2,111 8 165
ZT (I,J) .ZS1 (II 1 166
ZERO—0II, J)/2 E 167
EPS—1 .)—20 I It-i
Z)(1 ,J)aOMAXL (ZS2 (I),ZER3 , EPS) 1 169

t 130 C3NTINUE F 170
140 CONTI N JE E 171

RETUR N 8 172
6 -40

SJSR 3UTINE FCSTU IU,ZU,W,F ,E,ADV,ALP,BET,GAN,DEN,14,S3,ZS,)X P,DZP F I
1,ZBL ,ZBR ,)*M,DZ M ,OXU,O ZU,ML ,’IL,P,D*Z) F 2

C C SSS FORECA3T U SS5 F 3
I MPLICI T REALS$(A— H,O— Z ) F 4

C F 5
COM MON ~N1/ DT ,TIME F 6

C F 7
C F $

REAL F ,8 ,ADV p 9
REAL ‘J,ZU,W,P F 10

C C F Ut
DIMENSION U(ML ,NLI , ZU(NL,NL), d(Mt.,NL), F(ML ,PIL), E (ML,NL), ADV F 12

UIML ,M1.) , AL P (N L) , BET (NL) , 5A :l(ML), OENUI L I , HUlL), SOIN I), 25(141.) F 13
2, 3*P(ML), OZP(NL), OXM(ML), DLM(NL), 0Xj(ML), 32U (NL), ZBL (NL), 2 F 14
3BR(’IL), ‘(ML,NL), 0X2(ML I F 15

0114845 1311 21(200 ) F 16
C F 17
C F 18

II.ML F 19
1 1 1 — I l — i  F 20
112— 1 1— 2 F 21
JJ—ML F 22
JJI .JJ—1 F 23
JJ2 .JJ—Z F 24

C F 25
00 10 J’1,JJ I F 26

5 30 10 1— 1 ,11 1 F 27
E (Z,J).(F(1.1,J.1),F(I,J.1).F(1.1,J),F(I,J))/4 .0 F 28

10 CONTINUE F 29
C F 30
C P 31
C 2 IMPLICIT F 32

00 20 t’2,JJ I F 33
ZL (J).UJ (1,J) F 34

20 CONTINUE F 35
C F 36

03 50 1.2,111 ~ 37
00 33 i.Z,JJ 1 F 3
G*M(J).—DLN(J)SE (I,J) F 39
ALP (J) .—O LP( J—IJ SE (I,J—1) F 40

• BET (J) .1 .000—GAM (J)—ALP(J) F 41
DKP O*P(1)SFII•1 ,JI F 42

C Os(M—0X4(I)SF (I,J) F 43
TJX—(UIg ,1 ,Jj ,U ( I ,J))SU (I.1,J)— (iJ (I ,J) ,J (I— 1,J))SUII—1 ,J) F 44
TUZ—( d(I.1,J),W (I ,J))SIJ(I,J .L)— (W(l.L,J—1) .W (I ,J—1 ))SU(I,J—1) F 43
AOVU,J)—OXU ( I1STU*+OZU (J)STUZ.)TS(P (l’1 ,J)—Pl1 ,J))FDX2 (1)— 16.SD F 46

1* U(* ) 5OZJ (J )/ D TS ( E U .J ) S( d ( I  .1 , J )—W ( 1,J U—E (  I ,J— t)S(W ( I+1 ,J—1)—W(1 F 47
2,J—1)I) F 4$

31
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FX—DV ~PeLU (I.1,J ).DKM .ZL(J)—(OICP,DAM)5ZU(I,J) F 69
C S3(J).LJ(1,J1—ADV (I,J)~~F*~2. F 50

LL IJ ) 2J (I,J1 F 51
33 CONTINJE F 52
C - F 53

SET (2)—3ETIZ).ALP (2) F 54
8ET(JJL).3ET1JJ1)~ GAM(J J1 ) P 53

C F 56
CALL 71101 (ALP , BET ,GAM ,S3 ,ZS,JJ ) F 57

( C F 5$
Di) 40 J.2,JJI F 59
LU (I,J).LS (Jb F 60

60 CONTINUE F 61
ZJU ,U)sZtft1 ,2) F 62
ZU(I ,Ji)—ZU (I,JJI ) P 63

33 CON TINUE F 64
C F 63

C C F 66
CALL . dl (ZU,’UINT’ ) F 67

C * IMPLICIT F 6$
03 60 1—2,111 F 69
ZL (1)~~2’J(I,1) ~ 70

60 CONTINUE F 71
C F 72

00 93 J.2,JJ 1 F 73
3-3 73 1.2,111 F 76
ALP II) .—OXM(I) SF(I,J)S2. F 75
GAM (t )a— OXP (I)SP( I +1,J)52 . F 76
B E T ( l 1 - 1 .0 0 0 — A L P ( I )— GA M ( I l  F 77
0~P—DZ l (J)*E (1,J) F 7$
0R14 32’(J—l)SElI, J—lI F 79
FZ.ORPSZU (l,J.1).ORMSZL (1)—(3 *P ,O(M)SZU(I.J) F $0
SUII ) .UJ (I,J)—ADV (I.Jl .PZ F Si
ZLII)~~jJ(1 ,J) F 82

70 CON TINUE F $3
S-)( 2) 33 (2)—ALP( 2) 52W 1 ,J) F 84
IF (Z5AIJ).GE .0.) ALP (III).AL P( I1i) +GAM (I11) F $5
IF (ZSR(J).LT. 0.) AL P (111 ) .ALP (III)—GA MIIIL ) F $6
IF (ZS4 (J).LT.0.) BET (111).81T (ZI1) .GAMI II1)*Z .00 F $7

C F 88
CAL L 74101 (ALP ,BET,GAM ,S3 ,ZS,II) F 89

C F 90
DO 83 1-2 ,111 F 91
ZhHI ,J 1— ZS II) F 92

8) CDt4TIP4JE ~ 93
10 CON TINUE F

C F 95
C F 96

AET (JR N F 97
$ 8-ND

SUBROU TINE FCSTW lW ,Z W ,U.T,F,E ,A 0V ,ALP ,BFT,G AM ,DEN,H ,SO ,ZS ,DXP ,O G 1
1ZP,0,XPOA,jWL,UHR,3*M,DZM,DX.4,DLW,ML,NL,P,0L2) 6 2

C 5*5 FOI 4ECA3T id S~~* 6 3
IMPLICIT R€ A L S 8 ( A — H , O — Z )  6 4

C 6 5
5 COMMON ~N1/ DT ,TIME 6 6

COMMON FNV CDF ,Rt .AM,P1 ,GAP ,OEP ,CSTRAT ,C W 6 7
c 6 S

REAL U,P ,W.LW , Q 6 9
REAL F,E,T ,AOV 6 10

C 6 11
01481451)14 QIML ,NL ) 6 12
DIMENS I ON W(M L ,NL), Zil(Mt ,NL) , J (ML ,NL), T (ML ,’ILI, F(ML ,ML), E lM 0 13

C UL ,ML), A 3V (ML ,NL), ALP IM L I , SETUIL) , GAM( ’dL), 0114(141.), HtML) , 50(11 6 14
21.), ZS(IL), ORPIMLI, OZP INL), D*M(ML), OZMUIL ) , OXW (M L ), 0ZuI (PIL), 6 iS
32WL(NL ), ZWR(NL), P(ML ,NL I , 022(NL), XPOR (ML ) 6 16

-; DIMENSIO N ZL*200 ) 6 17
C 6 US

II.t 6 19
111 I!— i 6 20
112 .11—2 6 21

$ JJ.ML 6 22
JJ1 .JJ—1 6 23
JJZ .JJ—2 6 24

C 6 25
DTH.DTF!.000 6 26

C 6 27
C 6 2$

S

32
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C 2 IMPLICIT 6 29

C 
DO 10 J.2,JJ2 6 30
L L I J ) . i d ( 1 , J )  6 31

10 CONTINUE 6 32
C 6 33

00 40 1—2, III 6 34
00 20 J.2,JJ2 G 35
GA I4(J) .—0lP(J)*F (I,J +l)~~2.DO 6 36
AI.P (J) .—DZM(J)*F (I,J)*2.00 6 37

C BET (J).L.ODO ALP (J) 6A 14(J) 6 38
OKP.0*l(IISE (I,J ) G
3RN—OX P (I—1)*E(1— 1 ,J) 6 40
F*—0ICPSZhI I.l ,J)+DKM*ZL (J1—(DKP ,DKM)SZd ( I,J) 6 61
TUX .(U (I,J.i ).U(I ,J))*W( I .1 ,J )— lU (I— 1 ,J+1)+ U (l—1 ,JJ )~ W (I—1,J ) 6 42
TUL— (W (I,J,1) .W(I,J))*H(I,J+U— (W(I,J),W (I,J—1))~ W (I,J—1) 6 43
ADV(I ,JI .0X’ ((l)*TUX ,DZWI J)*TUZ—)THS (T(I ,J#l),T (),J)—T(II ,J,j)—Tl 6 44

III ,J)) .DTSIP (I,JitI—P t1 ,J))IOZ2(J)—1 6.*OX W (I)SO ZW (J )/DT5 (FI I,J) *IU & 45
2 (I,J+1)—J(I,J))—((1—1,J)~~(UI I—1 ,J •l)—U (I— L,J))) 6 46

S3(J)aZW(I, J)—ADV ( l ,J) +F*—C~ * (F(I,J).F(I ,J+1))5(TlI ,J+1)—T (I,J)) 6 47
1/(~~(I,J),Q(I,J .1))5OT/Di2IJ)*LW (1,J) 6 45

LL (J)—L 4 (I,J) G 49
23 CONTINUE 6 50
C 6 51

CALL 71101 IALP,BET ,GAM ,SO,ZS ,JJ1) 6 52
C 6 53

1 00 30 J 2,JJ 2 G 54
ZW(1, J) .ZSIJ)~ XP0R (I) 6 55

33 CONT INUE 6 56
40 CONTINUE 6 57
C 6 58
C 6 59

CAL L W A IZW, ’W INT’ ) 6 60
C * IMPLICIT G 61

DO 53 1—2 ,111 6 62
LL (II.).O 6 63

50 CONTINUE 6 64
C 6 65

30 83 J 2,JJ2 6 66
DO 60 1— 2 ,111 6 67
GAMII ) .—DX M( I)5E (I,J) 6 68
ALP (I)a—DX P (I—1)S 6 (I—1, J) 6 69

$ BET ((I.t.003—ALP (1)—GAM (I)4-CW*( F (I,J)4F (1,J .1))*(T (I,J-e-1)—T (I,JI 6 10
1)I* Q(I ,J)’Q (I,J+l)I*OT/OZZIJ) 6 71

0KP— )j~~(J)SF (1 ,J +l) 6 72
0k’l.OLllJ)SF (I ,J) G 73
FZSD KPSZW (I,J,1)+DAM SZL (I)— ID *P ,DI( ’4)52i1 (I ,J) 0 74
SO II )— ZW(I ,J)— ADV I I ,J)’FZSZ.DO G 75
ZLIZ) .Z W(I ,Jl 6 76

60 CONTINUE 6 17
$ C 6 78

C LEFT 6 79
IF IZWL (J).GT .0.D3) SO(2) .SO(2)—ALPI2)*’ ((L,J ) 6 80
IF (Z WL (J).EQ .O.D3 ) BET IZ).MET( 2) PAL PI2 ) 6 81
IF (Z HLIJ).LT.0.OO ) SET(2) .SETI2)+ALP (2)52.DO 6 82
IF (L WL (JI.LT.O .D3 ) GAM (2 1.GA I (21—A LP (2 ) 0 83

C 6 84
C RIGHT 6 85

5 IF (ZWAIJ).EQ .O.00 ) SET (ILL).SE T IIIL) ,GAM (11 1) 6 86
IF (Z W A I J I . L T .0 .0 O ) B E T ( I I I I .S E T ( I I 1 ) + G A M I I I L ) 5 2 .O 0  6 87
IF (LWA(J).LT .0.O0 ) A LP (I11 ) .AL PIII1 )—GAM (II1) 6 88

C 6 89
CALl . 7*101 (ALP ,BET ,GAM ,SO ,ZS ,II) 6 90

C C 91
DO 70 1.2,111 6 92
ZW(I, J)—ZS (1)SXPOR II) 6 93

$ 70 CONTINUE 6 94
$0 C ON T IN JE C 95
C C 96

RETURN C 97
£110

SIa!OUTINE TR101 (A,I,C ,S,Z,M) H I
$ C •SS T*ZOIA3 0NAL EQUATION SOLVER *5* H 2

C H 3
C SOLVES T*101*GONAL SYSTEM, .2 TO N—U . H 4
C A.B.C JPICNANOED, Ail S S DES TROYED, S)LJTION IN 2. H 5
C H 6

IMPL ICIT REAL*$ (A—H,0— L) H 7
01’46P1S1011 Al l), BIN), CIII), SIN), 2(11) N S

S
33
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S

MM N— 1 N 9( 0—5 ( 2 )  H 10
N 11

00 10 £ .3 , 14  N 12
Z11— 1)aC II—1 J /D H 13
0-B(II— A (IISL (I—11 H 14

10 S (I).IS(Z)—A (I)5S ( 1—1)$/D H 15
Z (NN )— S (NM ) H 16

~O 20 J.4,N H 17( l.N.2—J 11 15
20 ZII)— S 11)— Z (1)SL(I+1. ) N 19

RETUR N H 20
EN)

SUBROUTINE ROP T I I
C •Ss I II T IA LIZ E PO I SSON SOLVER 5*. I 2

C IMPLICIT *EALS$IA—H,P—L) 1 3
C 1 6
C 1 3

COMMO N /N4/ £AR ,AAZ,RAPPA 1 6
COM MON /15/ RM164 ) ,LL I 7
DIME NSION AI.P I $ ) ,  BET (8), 0(5)) I I

C 1 9
C I 10C itP(1) AM I 11

IET III .A AZ 1 12
A4.86 T11)/ALP (1) I 13
DO Li) l-1, V.AP PA 1 14
ALPlI .L) .(AL P(I1 sSET (I))~ S.SD 3 I 13
*TII +11— (ALP (1).BETIZ))*.503 I 16

10 CONTINUE 1 17
AL .AL PIRA PPA .t) I IS

C BE .BETIRAPPA .1 ) I 19
C I 20
~ MI lTON’S ITERATION FOR A, FOR EXTRA PO LATED IN ITIAL APPR OXIMATION I 21
C I 22

*I(.OMI I1(2SAL ,IAL *SE)5S .50 0) I 23
0) 20 3— 1,1 0  1 24
AK-ISE— AI1)/ISE .RK) 1 25
A — ( S E — R l () F ( S E . R k ) I 26

( 111.(RK—4L)/(RI1,AL) 
• 1 27

• 3 .(1—A)’*1 .SDO/A .3—1/FI1 I 25
AO. — 2e1! / (SE.Rk )~~ 2 I 29
BO .2 IA L/I I L .RR)Ss 2 1 30
F O-5)/3ii/5K—( 1—Axjss.503~ (1.A,(/2)/A ii/4pisAO • I 31

C4 R . IA L •S E)s * .530 IF NOT EXTRAP OLATING 1 32
2) **.RK—1/F) 1 33

S—I / l  1/311—3) 1 34I AS—A K I 35
C I 36
C FIND ALL sl it A VALUES 1 37
C R R I K )  AR~ THE ITERATION PARAMETERS I 3$
C I 39

LL .2$5~~ PPA I 40
I 41

KI LL - I 42
33 40 1 1 ,XAPPA 1 43
J .ICAPPA.1— I I 44
AL .ALP(J) 1 43
SE .BET (J) I 66
112—111/2 1 47
0) 30 J .1,LL,*1 I 4$
AAI J ) . R* IJ  ) . ( R RIJ )S* 2— AL S SEP S5 .503 I 49

L 33 R*(J , I1i) -A L55E /RR(J ) I SO
43 111—lIZ 1 51

RETURN 1 32
£10

SUBRO UTIN E P0158 (G ,S1,52,A1,A2 ,A3 ,8I ,IZ,83 ,W I, WI1 ,II ,klt ) J 1
C •~~~~ POISSI S EQUATION SOLVE R S’s J 2L IMPLI CIT *EAL~ $4A-H, 0—L ) J 3
C 1 4

REAl. 6,51,52 ~: FIXED BY 03*. PI I I) .—P(1I1)  j  af C J 7
COMMON /NS! R*(64),LIM j $
DIMENSION 6111,1,1111), S L I I I , 1 , i t i t ) ,  S211 ’V , i,IllI ) 3 9
DIMENSION All )!), 12(11), 13(11), 51 ( 1111), 52( 1111), S3(k k ) ,  W Hit i t )  3 10

$
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1. W itIkit ) J 11
( Jul .1 12

‘4.1 J 13
111 .11—1 J 14
1 12 .11—2 J 15
11111 .1111—1 J 16
11112.1111—2 .1 17
0) 10 1 — 2 , 1 1 1  J 18
G( I ,1,L ) .61 I ,1 ,2)  U 19
Gll ,l ,lIk)— G (I,l,kkL ) J 20

1) CONTINUE U 21
33 16) L— t ,LIM J 22
00 23 1.2 ,111 J 23
90 20 4.2,11111 J 24
5211.l, II). (R*IL)—53l 11))sG (l,l ,11).SlIk)SG(I ,1,k ,1)i52(it)SG ( 1,1 ,11— J 25

11)— S1II,1 ,k) J 26
23 CONT INUE U 27

5 331—.R312 )S*R IL)—A2 12) j  ze
3S3SL.1.O/BBSL U 29
d112).—A1 (Z)*DSBBI J 30
05) 53 4 2,kkl U 31
Gl2, L ,U—5 2 1 Z,1,k)SOAB 8 1 J 32
DO 3) 1-3 ,112 3 33
SAI..*HL).*R(L) J 34
OEIA—1 .3!IBAS .A2II )SWI I I—1 )) U 35

C WIII) . A 1(1 )SOINA ‘~ 36
33 G II ,t, -().(S2(I,1,k) .A 2 (I)5G (I—L ,1 ,it))5DENR U 37

5512— .$1(Il1) .RR(L ) .A1(I1i) .1 38
jlII& ,1 , K)a IS2I III , 1,i(l+ A 2 II II ) ’GI 112 ,1 ,11) )/(B832~ &2(! II )*W I(II2 U 39

1)) U 40
S21111,1, 11)— G IIIL,1,11 ) U 61
33 43 IL—2 ,I12 U 42

• I—112—I L .2 J 63
SZ(I,1,().6(I,1,k )—W III )’S2 II .t ,l ,k) U 44

43 COIT I SUE U 45
30 C3NTIM’J! J 46

30 6-) 1.2,111 J 47
3-3 6)  11.2,11111 U 48
~II,t,U—SZ( I,1 ,k) J 49

40 CONTINUE J 50
33 7) 1.2 ,111 U 51

5 ~l1,l,1)—G (l,1,2 ) 3 52
,II,N,k~~ .G (I,1,ItitL ) U 33

73 CONT I NJ E U 54
DO SO (.2,11111 J 55
3(1,i ,4).~~I2,1 ,k) U 56

U 57
83 CON TINUE U 58

3) 91 4-2 ,11111 U 59

* 
30 9) 1 .2 ,111 U 60
S2(I ,1 ,~~~.IR R(L )— A3 lI) ) s~.( I.1,11).*1 (I)5~ (!+L ,1,lI)’A2 IT)*GI 1— 1,1 , U 61

1k)—S1(1 ,1 ,II) U 62
CONTI NUE J 63
8381..))121.*R (L)—82(2 ) U 64
35381—& .0/858L U 65
d’II Z I - — 1 1 1 2 ) ’ DS 8 8 L  U 66
00 123 1.2 ,111 U 67

$ 611,t,Z )—52(I,1 ,Z)SDBBBI J 68
DO 100 (.3,11*2 U 69
3A 8s543 (k).*RIL) U 70
)ENA—1 .)!lSAB.82 (sl)*wklsl— ))) ~‘ 71
WithlI ) .— )1IlI )SOE 14A J 7?

130 Gll,1 ~~()— (SZ (l,1 ,k) .B2lsl )SG( I, 1 ,11— 11)5) 614* J 73
8882— .3)luIiI1I.R*lL)—8I (itlI1) J 74
11 ,1 ,11111)’ (S2(I,1,11111 ) .B2 (kit1)561I ,1 ,11J12) ) !(BRB2 .A2 (kk1)SWII (11112 U 75

a 1)) J 78
S2t! ,L,(111)—G (l,1,11kl) J 77
DO 113 (L.2,k112 U 78
K’itkZ—(L.Z U 79
521I,l,1I— G II,l , lI)—dkIk ) .S2(I ,1,’I+l ) U SO

110 COlT! (U! U $1
120 CON TIN U E U 52

00 130 1.2,111 U 83
5 3) 133 (—2 ,11111 U 84

lI ,1~~().S2Il,1, k) J 55
130 CONTI NUE J $6

10 140 1.2,111 ~ 87
Glt ,1,l)’G(I ,l ,Z) J 58
(I,1,(().Gll,l,k kl) 3 89

140 CON TIN U E 3 90

$
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953 ISO 11—2 ,11111 J 91
G (1,N,U .G12,N,k) 3 92

C (EI,l,11)——G (II1,N,l1) J 93
150 CONTINU E 3 94
163 C3-NT LNOE 95

4ETUA-N 3 96
END

SUSR 3UTIME TSTEP IZU,ZW ,P,DXG,DZG,10,JO,SIGN ) K I
C 55* IOOIFY FLOW BY PRESS ’JRE GRAO !E -IT *55 II 2

I M PLICIr REAL ’B (A—N ,O—Z ) K 3
C K 4

REAL Z- J,Z W , P K 5
C 11 6

OIMENSI)N ZUIIO,JO), ZdlID,U-)), P110,30), OXGI1D), DZGIJO ) K 7
C 11 8

11.19 K Q
t JJ.J) - K 10

111—11—1 K It
1 12— 1 !-! 11 12
UJI U J— t 11 13
332.33—2 K 14

C 11 15
C K 16

00 13 J 2,JU L K 17C 00 13 IaZ ,III K 1$
ZUII ,J).Z U II, J)—OXG II)SI P II- 1 ,J )— P (I ,J ) )S SIG N V. 19

13 CONTIN UE K 20
C 11 21

Dl 2) J 2,JJ 2 K 22
3) 2) 1— 2 ,111 K 23
LW (I,l)—jW(I,J)—OZG (J)’(~~(I,J.j)—P (1,U)ISSIGN K 24

23 C )N TII JE 11 25
S C K 26

DO 33 1.2,112 K 27
ZUII,1) ZU(I,2) K 28
ZUII,JJ) .LUII,JJI) K 29

33 CONTINUE 11 30
C K 31
C K 32

Dl 6) J .2 ,JJ2 11 33
C 11 34

I F IL IJIL ,U)) 50,53,43 K 35
C K 36
43 CONTINUE K 37
C K 3$

ZW(1.J) 0.O K 39
Zd(II ,J) 1W (II1,J) 11 40

C 11 41
5 50 CON T INUE K 42

C K 43
Z411 ,J) .ZWI 2 ,U) K 44
Z 4 ( It ,J ) . LW I I I L, J)  11 45

C K 46
bs) CONT INUE K 47
C K 48
C 11 49

• RETUR N K 50
END

SJB A r)UT!NE BOUND IU, d ,O ,T ,Z BL,ZBR,ZWL,Z IR ,B,BF ,11,UJ,DZ1) L 1
C *55 A ’PLIE- , BOUNDARY CONDIT iON S TO U,.l,Q A ND T *5* L 2

IMPLICIT REA L S$( A— H, O—Z ) 1. 3

S COMM PI /112/ COF ,RLAM ,PI,~AP ,O8P,CSTRAT 1. 4

L 

DIM ENS ION UIU,UJ ),  W I I 1 ,J J ) ,  T I I I, J J ) ,  3 I I I,J J I ,  Z B l (J J ) ,  ZW L ( J  L 5
IJ), Z3R(JJ) , ZW *IJJ I , B(JJ), SF133), 0Z1(UJ) 1. 6

REAL U,4,3,T L 7
331.33—1 1. 8
111— I l — I  1. 9
112—Il—i L 10
21*0.3 1. 11
JII!l,l)— U IIII,2 ) 1. 12
UIII1,JJ ).U (III,JUI ) 1. 13
Tl!I1,1 )— TII!1 ,2 ) L 14
T*IlI ,JJ) .TIII1 ,UJ1) L 13

C 1. 16
C SIDE S 1. 17

00 10 J 2,J U I 1. 15

5 36
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C L 19
C C LEFT L 20

IF (ZSL(J).E Q.0.) Q1l ,J )— 3I2 ,J) L 21
IF IZ3LIU).E Q.O.) TII ,J) .Tl2 ,J) L 22
IF (LWLIU).EQ.O.) W11,J)—W(2,Jb L 23
IF (Z B L ( U ) . L T . O . )  T ( 1 , U ) — T ( 2 , J ) ’ 2 . — T 13,U) L 24
IF (Z - 3 L (J ) . L T . 0 . )  Q U , U ) a Q ( 2 , J ) 5 2 . — Q ( 3 , J )  L 25
IF (ZBL(J).L T.0.) Q(1 ,J) .AMAX 1I3 (1,J),Q (2,J)/4.) 1 26
IF lZ WL(J).LT.0.) W( 1,J)—W (2 ,J)S2 .—W (3 ,J ) 1 27

C 1 28
C RIGHT L 29

A .OMAXL( ((U( 111 ,3+1)— UI 111,J—t ))/3jj (J)/2)ssZ—(TII2l ,J .1)— TI11t , L 30
U J—L ))/D ZLI J) /2, ZERO) 1 31

IF IZOAIJ).GT.0.) QIII ,J)aB FI J )+A *RLAM 5RLA ’4/CO F L 32
IF (Z 81(J 1 .GT.0 .)  T ( 1 1 ,J ) . 3 ( U I  1 33
IF IZWRIJ).GT.O.) WIII,J)—O . L 34
IF (Z3RlJ ) .GE.O.)  U( I I , U)— U ( I I Z , U)  L 33

C IF UW~ (U).E Q.0.) W( I Z ,J I .W II1L ,U) 1 36
IF (ZBR (U).E ).O.) Q(tI, J )—QIIII, J ) 1 37
IF IZBA( J ).EQ.O.) TI 11 ,3)—TI 111 ,3) L 38
IF tZ 3~ (J).LT.0.) T (II,J )— T(U1, J)52.— T (II2, J ) L 39
IF IZBRIJ).LT .O. QIII,U)—Q (III ,J)52 .— Q(I1 2 ,U) L 40
IF (Z3~ lJ).LT .O.) Q II1 ,J)—AM *XL( Q (Il,U),Q( I!L ,U)/4. ) 1 41
IF (ZBRIU) .LT.O.) U III ,J)—J (II I, J) 5 2.—J (112,J ) 1 42
IF (ZwR ( i).LT.O.) WIII, J) .4(1I1 ,U)*2.—W (1I2 ,U ) 1 43

C 10 CON TINUE t. 44
C 1 45
C TOP LIII) BOTTO-4 1 46

90 20 1.1,11 L 47
UtI,k )’JII,2) 1 48
T (I ,L )— TII ,Z ) 1 49
3(I,1).~~II,2) L 50
J (I ,JJ I—U II, JJ I) 1 51

• 
T(I,JJI .Tlt,JJ 1) L 52
J (I,JJ)— Q (I,UU L ) 1 53

20 CONTINUE L 54
RETUR N L 55
END

SUBROUTINE OUTPUT IU,ZU,4,ZW,T,Q,F ,E,S,40V ,R,X,Z,Y,DXI,DZ1,RLAM, II 1
$ 

13T,TIME, 4P,DEP,I1,JJ,M,14K,NI(1,I2,U1,B,3X2,DZ2,TT,TB,Z3,OSCAL~ ,NN N 2
2,T!N,WIOFT,G,H,NCOPYSI M 3

C S.. OUTPUT ROUTINE CALLED EVERY TINE STEP **$ N 4
IMPLICIT RE*L*8 (A—H, )—Z) N 5
CU’IMJN /142/ COF ,XXXX ,P !,YYY,ZZZ ,CSTP*T 1 6
COMMON ITXTC/ ITXT I 6O),O4Y,JT~(TI6)) N 7
C OMMON FST R FAM / IS N S
R EAL U ,Z U , w ,Z w , S , P ,ZQ N 9

• 
.18*1 T,J,E,F ,AOV,G,H N 10
O1’IE’ISIOM F (II,JJ), E (It,JJl , ~(II,JU), I-itII, JJ ) N It
OI MENSI)N U (II,JJ), 4III,JJ ), T(II,JJ ), Q (II,JJ) , SIIT ,JJ) , RUI H 12

1), XI II), ZIJJ ), YIUJ), DXII II), DZIIJJ), ZUIII, JJ J, Z. (III,UJI, SI N 13
233), 3*2 (11), 322(33), ZOIII, JJ ) N 14

O IMENS1) N A L ( 4 ) ,  AR I4 I ,  ICIII,), AOV (JU,I1) N 15
3*1 1 I 1/L KT,111U,LHA,14TF N 16
DI MEN S I ON FL ITS), F2(75) , ~3l1 i), F4(75J , F5 (75), FO IlS ) N 17

5 3IIENS!ON !FROM(3 ) , !CHFRIII 1 18
31-481451)14 SX (8), T IN I2 ), T X I3 I M 19
OIMENS !ON ITSAP(14), TAR (S) N 20
OATA IT AR/L,2,3,4,6,8,12,1B,24,36,48,72,~ 6,12O/ N 21

1 22
111 .11—1 14 23
1I2 11— ! N 24
JJ 1— U J—L N 25

$ JUZ— JJ— 2 N 26
TO .TT—T3 14 27

N 28
03 tO 1.1,8 N 2 .

13 5*11)— ) . N 30
S*( 6 )—1 .D 1 O ~ 31
S ( ( 7 ) — L . 0 1 0  32
SXI$Ial .010 ~ 33

5 50M7-3.-3 14 34
C N 35

00 40 3 1,JJl 14 36
3) 4.) 1 .1 ,111 N 37
T*IL)..1I,J) 14 3$
T*l2I— )(I,U) N 39
T(13)•Z)(I,J) 14 40

37
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14 41
C TX( S)’4(I,J) 14 42

T*(4)—0A ~ S (TX (4)) N 43
TX(S).3*6SITX (5)) 14 44
03 23 (—1,5 14 63

20 S*IV.).)4*L1(SXIK),TX(K )) 14 46
00 33 11 6,8 H 47
SX (’ () .)~4 ! N 1 ( SX ( K ) , T X L K 5)1 14 48

C 33 C.3NTINUE 14 49
43 C ).4TIMUE 14 50

03 50 3.2,33 1 14 51
33 53 1.2,111 14 52
O.(UIl,J)—Ul l— 1,Jfl/DXI (I)+(dI!,J)—W(I,J—1 ))/DZ1IJI - 14 53
SJNT.SJ47.DSD 11 34

53 CONTINUE N 55
DIV— 5U 47 14 56

C C 14 57
C N 58

TINIL ).3 14 5.
14 60

A 3  14 6 1
C’) N 62
IT—I 14 63
JT-O 14 64

C D) 70 3.2,331 N 65
IC (U(L ,J).GE.O. ) GO TO 60 N 66
UT— I 14 67
A — A + - i J I l ,J ) ’ IT I2 ,J )5 1 .5—T (3 ,J ) * .5)’DZ I (J )  14 68
C—C+JU,J)’ ZLIJ) 74 69
IF (J.E3.JJ1) GO TO 60 14 70
GO TO 73 14 71

63 IF IJT.EQ.O) GO TO 13 14 72
— 

T IN( IT ) A/C *T O +T B 14 73
31—0 14 14
1—3 14 73
C 0  14 76
IT—IT.) 14 17
IF (IT.GE .3) GO TO 80 14 78

73 CO NTIN UE N 79
33 CONTINUE 14 80
C 1 4 8 1

IF (N11.EQ.2) PRINT 9 0 1 4  82
IF INC.EQ.O) PRINT 90 74 83
FO RMAr I!’ NC T ’ A X  ) IAX Z QNA X UMAX 1414* H 84

1* TMI N 014111 ~Q4IN DIV 11141 T1N2 N 85
2 ’/ )  N 86

C 14 87
PRI NT 130, NC ,SX,OIV ,TIM 14 88

• 
100 FORMAT IIO,1P ,I1U11.4) M 89

IF I ’1K.!Q.NKI) PRINT ~3 14 90
N 91

C N 92
IF 11411—14111) 480,110,11) 54 93

C N 94
C 14 95
113 C)NTINUE 14 96

1411.0 ~ qy
C H 98
C N 99
C ~RZTE A N SWER S AT 6140 OF STREAM 1-3 FOR PRINTING 14 100
C M 101

REWI -’(9 10 14 102
REA O (13,120) 14 103

120 F)R’41T (291/)) 14 104

I C 14 103
IF IT!4(1).EQ.O) 3D TO 150 14 106
IF ITIII2).EQ .O) MRITE 113,133 ) 111111) H 107
IF (TI~ (2).ME.0b WRITE (10,143 ) TIN 74 108

133 FO RMAT IIOX , ’M EAN PLANT 1NF1314 TEM PERATURE IS’ ,FS .L) N 109
140 FORMA T (o*,’MEAN PLANT 1*10.4 TEMPERA TUR E S AR E ’ ,2F6 .l) N 110
153 CJNT1IJE 14 111
C - N 112

S C 54 113
C SC ALES IN FEE T ~ 114

DO iSO 1.1,11 14 115
*II ).*(I)*OSCALE 14 116
* (1).R IIJSOSCALE N 117

163 CONTINUE 14 115
00 110 J—1, JJ 14 119

— &IJ) .ZIJ)SDSCALE—DSCAL E N 120
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( Y(J).Y (J)~~0SCALE—OSCAL E 14 121
170 C ONTIN UE 14 122
C 14 123
C (PLOTS N 124
C ‘4 125

PRINT ~7O N 126
ISE P—1 14 127
ULIME—!3 14 128

C C ENVIRON MENTAL IMPACT PLOT ~ 129
OSC—- ) 3 ) RT ( D S CAL E STD~~32S t .3 E—4 ) N 130
F 2 ( t ) 3 14 131
3’) 13) J u L , JJ L 14 132
FIIU).(TIII,J) ,T (II,J,1))/2. STDi T5 N 133

180 F2(J.t)—F2(J).U(II1,J+j)~~~Z2 (J.1)*DSCALE s ,dID FT*uS~ N 134
TRT .F L(JJ 1)  N 135
T RB— F) II) N 136

C CAL L (‘LOT (F2, F 1,JUI,) ,30,TR3 ,T RT, ’C(JFT/S ADDED BEL~~w T S*’,’T 14 137
lIME .‘,T IIE ) N 1314

C 14 139
C N 140

XL — O. 3 14 14 1
XU .GA?U) SCALE 14 142

C 14 143
DI) 193 1—1,11 N 144

C FLII) TII,JUL )*TO+TB H 145
193 CONTINUE 14 146

CA LL *0101 (F1 ,R ,I I , ISEP ,J LINE,XL,Xu, ’ t ( f , J Jt )  ‘, N 147
L ’ T I M E — ’ ,T IM E)  ‘4 148

C 14 149
C DOUBLE PRINT COUNT AT END. N 150

!P— 1 14 151
IF (MC.GE.NN) IP—Z 14 152

• 03 2 5)  IPC.1,IP 14 153
15—6 H 154
PRINT 470 14 )55
MC]NT- 12 14 156
IF ( IPC .EO .2 )  NCONT—2 3 14 157
ISEP.1 N 158
NLIN .— 1 14 155
.17440. 1 H 160C ZER—) N 161
*U GA0I)SCAL E/ IPC 14 162
LL.—)S *LE 14 163

C 14 164
CALL CCITOR IQ,R ,Z,II,JJ,NCOMT,ISEP ,MLIN , AMAG,ZER ,XU,Z1,7.ER ,’T UR N 165

1BULE NCE I SOLINES ‘S ‘,‘TIME ‘ ,TI ME ) 14 166
C 14 167

CALL CO4TOR IF,R .Z,II,JJ,NCONT, !SEP,N1IN ,AMAG, ZER ,X U,Z1,Z!R,’TUR 14 168
* 1BULENT DIFFUS1V ITY •‘‘,‘TIME • ,T1’4E ) 14 169

C 14 170
C N 171

00 203 1’2,1I1 14 112
33 20) J.2,JJI N 173

200 E( I , J ) ’ C S T R AT S R L A M ~ R L A M 5 ( T I ! , J . 1 ) — T ( I , J — 1) ) / 2 . / D lt IJ )/ Q ( I ,J )  14 )74
CAL L -

~~~ IE,II,JJ ) N 175
C - 14 176C CALL CO IT O R (E , R, Z , I I ,JJ , NCO NT. IS EP ,NL ! N , A M A G ,Z E R , X U ,Z L , Z E R , ’CST U 177

114*1 S N*•2 S L~~’2 / 0 ‘,‘T ! HE ‘,T IME ) M 178
00 223 1—2,11 1 N 179
00 21 3 J.2,U31 N 180
AA .(UII ,J )— LIII— l, J)) /0*1(I) N 18!
*5—1 31 1,J .1)+U(I—1 ,J+L)—J( 1,J— I)— )II— t, J— 1 ))/OZ1I J) +lW I 1+1 ,J)4W( 14 182

11.1, J—L )— 4 (l— 1,U )—W I1— 1, J— L) )/O * 1(I) N 183
SII,J) .4.’*ASAA .AB5AB/16 ,1 .53—13 14 184S 4 — 1 ( 1 , 3 )  N 185
E (1,J) )SQRTIA)/(F( I,J).1.E—Z)I 14 186
SII,J).(TI I,J +i)—T II ,U—L))I 2JOZLI J I /S (I ,J) 74 18?

210 CONTINUE N 188
220 CONTINUE 14 189
C 14 190

CALL SO (S,11,JJ ) N 191
CAL L SO ( E , I 1 ,J J ) N 192S C 14 193
CALL CC IT0R (S,R,t,Il,JU,NCOMT ,ISEP ,NII N,*N*G,ZER ,XU,Z1,ZEP ,’RIC N 194

11AR0531 NUMBE R S. ‘,‘TI NE ‘.11746) 14 195
C N 196

CALL CCITOR IE,R ,Z,!1 ,JJ ,NCSOMT, ISEP,NLIM, *M&G, Z ED ,Xu, ZL ,ZER, ’ R E 74 197
LYNOLOS 4JMSER se ‘,‘TI ME ‘,T IME) ‘4 198

C M 199
00 233 J 1,UJ 14 200

39
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( DO 233 1— 1,11 N 201
233 S (I,J)-TB.TDST (I,J) 14 202

CALL COIT3R IS,R ,Z,II,Jj,NCONT,ISE P,NLIN, AMAG ,ZER ,XU,ZL,ZER ,’TEM 14 203
1PERATUR E s. ‘, ‘ I I M E  ‘ ,TIMEI N 204

C 14 205
C 14 206

90 24) 1.1,11 14 207
6(1,11-3.0 N 20$

C SUI—-3. 3 14 209
00 243 3—2,33 14 210
SU-1 .S.JM +U II ,J)SD ZIIJ) 14 211

N 212
240 CONTINU E M 213
C N 214

CALL CC NT O R ( E , X ,Y , I I ,J U ,4 C 0- ~T , IS EP,NLIN ,A HAG .Z !~~,XU,ZL, ZER ,’ ST R  14 215
1E AM LINES 55 ‘, ‘ T j M E  ,T IM E)  N 216

C C 14 217
C M 218
250 CON T INUE 14 219 —

C 74 220
C N 221

VPLDT RAiGES. N 222
I SX I 4)S12*USC +.9 N 223
USCP—I /t0. N 224

C JSCM’—USCP 4 225
00 263 3-1 ,33 14 226

2S0 FLIU)-TU ,J) 14 227
CALL 4t(MIN IFL,Z,JJ,TNX,T414,T&8,ZMX,IMN,ZAB) 14 22$
IF IT M(.LT.1) TMX .L N 229
IF (Ti’4.GT.0) 11411.3 ~ 230
ITLaTB sTOST’IN..O) 14 231
ITtJ— T3.TD*TP4X,.99 N 232
ITD— ITJ—IT L N 2..’
30 273 1—1,14 N 234
ITS— I T$AR(I ) N 235
IF ( I T) . L E . !T S )  GO TO 2 50  N 236

270 CONTINUE 54 237
230 CONTINUE N 238

I TL—I TL--U TS—IT D)/ 2 N 239
I TIJz ITL +IT S 14 240

( 00 29) 1—1,5 ‘4 241
290 T~~~IU-1TL.ITS~~II— 1)/4 . N 242
C 14 243
C VPLOT CALL LOOP. N 244

3) 343 1 .1,111,112 14 245
3D 30) J- 1,JJ 14 246
A )V (J,1)-TII,J) ‘~ 247
IOV (J,2)-U (I,J) H 248
4)VIJ,!I—8(J) 14 249

30) C.Y~TINUE 14 250
C N 251

%L12)-— JSC P/USC N 252 -
AR(2 ) .U3CP /USC H 253
A L (3P—II TL—T3 )/TD N 254
AR( 3) IITU— TB )/TO N 255
ALII) —* L (3) 14 256

C Aq (j).4R(3) N 257
C N 258

90 333 IPC -L ,2 N 259
IS— -) 14 260
IF I1 .E~ .1) IS—S N 261
I F (1P .EQ.2) IS—I5 .3 H 262
CALL ~‘L3T I ADV,UJ,3,Z,ZL,ZER,ICH,AL,AR ,SSIPC,7,4*IPC,6,IS) 14 263
IF I1~ C.EQ.1 ) WR ITE (15,313) TAR,USCH,USCP N 264

5 IF (IP .EQ.2) URITE (15,32)) TAR ,USCM ,USCP N 265
310 FORMAT 1/’ DEG’,F6.1,3F6.1,F5.1/’ FT/S’ ,F5.1,9X, ’0.O’,F1L .L ) 14 266
32 )  FOR M4 T (I’ 9EG’ ,F6.~~,3F j~~.),FL1.1~~’ FT/ S~~,F5.1,2 1X, O.01 ,C 23.I) H 267
33)  CONTINUE N 268
343 C3NT I-4i8 14 269
C N 270

IFRDMII) 9 14 271
IFRO ’4U1.LO 14 272

5 IFROM( I) .9  54 273
ICrIFRI I )e36 N 274
IC’IFR(Z).oO H 275
IC’IFRII).32 14 276

C 14 277
C 14 27$
C ST ART IULTI’LE COPY FOR)IAL 0JT~ tIT. M 279

ISa O ~ 280
C

ho
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IF (NC.E0.NN.ANO .NCOPYS.3T .L) 15.13 14 2$1
C N 282

C WRIT E * 15,470) N 283
C 14 284

NCONT- N 255
XU .GA PS)SCALE 14 286

C N 287
00 330 3— 1,33 N 288
00 350 1.1,11 14 289
F( I ,J )— F I ( ,J ) ’ U S C S D S C A L E  14 290

C 350 SII ,J)-tS .TDSTII,J) N 291
CALL CONTOR (S,R,L.1 I,JJ, 74C0 4T ,ISEP,MLIN,*MAG,ZE * ,XLJ,ZL,ZER, TE N N 292

IPERATUR E IS ‘ , ‘TI ME ‘ ,T IME) N 293
C 14 294
C ‘4 295

00 360 1-1,11 N 296
• E II ,1) .3 .Q 14 297

SUB—0.) N 298
00 360 J 2 ,JJ 14 299
50M 104 .U(1,J )5 01 1(J IPUSCSOSCALE SWI DFT N 300

74 305
363 CONTI’4J 14 302
C - 14 303

J1—JJ 1 N 304
CALL C3-NTOR IE,*,V,II ,.;1,NCONT, !SEP,PIL1N,&MAG,LER ,XU,ZL,ZER,’STQ 54 305

1644 LINES ICUFT/SI •S’,’TIME ‘,TI’lEI N 306
C C 14 307

CALL C3451P4 I42,IS,132 , 3,IFROM,ICPIFR ) N 308
6140 FIRST PA 3 E PAIR 14 309

C 14 310
WRITE 115,470) 14 311

C 14 312
CALL CONTOR (F,R,Z,II,UJ,NCONT,ISEP,NL !N, & MAG,ZER,X U,ZL,jEa,’OIF 14 313

IF USIV ITY (FT$12/S )  ‘S’ . ’ T IM E ‘,TIP4E) N 314C C 14 315
WR ITE ( IS ,370)  14 316

310 FOR MAT (1)X , ’sI T ENP E~ AT URE 1 AND HOR IZONTAL MOTI O N U AT LEFT A N 317
1140 RIGH T 3OUNDARIE S, WIT H THE AMBIENT TE M PERATUR E A 5* ’ / )  N 318

IFROMIS). t1 N 319
L FRtO M (Z).12 N 320
1CHFRII).72 74 321
IC HFR (2).56 N 322C C ALL C3IBIN (75, I S, 132,2,J FRO M, 1C74FR) H 323 -

C N 324
REWIND 10 N 325
00 380 1.1,11 54 326
READ (13.410) TX H 327

380 .4R1TE (3,410 ) TX N 328
90 390 1.1,17 N 329
READ 113,410) TX 14 330$ 390 WRITE (3,410) TX ~ 331
DO 400 I’L,O N 332
READ (L3, 410,END—420) TX N 333

400 WRITE (3,410) TX N 334
410 FORMAT U*,8A8) N 335
423 CONTINUE N 336
C 74 337

1F40MI1)—8 14 338
• IFROM (Z) 9 14 339

ICHF* (1)— 6S N 340
IC NFRIZ )— 60 74 341
CALL CO IS IN (20, IS,132,2,IFRO’l,ICPIFR) 54 342

C N 343
(P (tS.E Q.61 GO TO 440 74 344
00 430 L.L,NCOPYS 14 345

430 CAL L C345114 (285,6,128,1,13, 128) 14 346
lSa6 14 34?

440 CONTINUE N 34$
C 14 349

PRINT 470 N 350
C END MULTI PLE COPY FOR MAL OUTPUT. 14 331
C 14 352
C RETURN TO DIM ENSIONLESS SCALES 14 353

DO 430 (.1,11 14 334
~II1’X II)/DSCALE N 353
*(1) 4I1 )/O SCA L E H 356

450 CONTINUE ‘~ “‘DO 460 J u L.33 14 355
YIJ)’Y (J)~ DSCALE .1 N 359
Z(J).Z(J)/OSCALE +1 N 360

$ 
142.
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460 CONTI NUE N ’ 361( C 14 362
47 0 F O R M A T (1141//lI) 54 363
C 14 364
433 CONTINUE N 365
C 14 366

RETUR N N 36?
END

C
SUBR OUTINE CONTOR (O,XV,Y Q,N * ,MY,MCOMT ,ISEP ,NLIN ,AHAG,XL ,XU ,yL ,Y N I

)U,TIT I . E,SJ BT IT,VAR 1) N 2
C N 3
C *** GLY S LINE CONTOUR RI)JTI NE *5*5* N 4

- - C 9(1,3) IS VA LUE AT (XV( !),Y ~ (J )), 4 1T74 XV *143 YG MO7IOTONIC INCREASING N 5
C DIMENSION S A~ E NX AND NY N 6

C- C APPROXIMATELY NCOMT CONTOUR S ARE DRAWN 14 7
C OUTPUT SPLIT INTO 1SEP PARALLEL PAGES N S
C VERTICAL SCALE DETERMI NED BY APPRO (I’44TELV NLIN HORIZONTAL ROWS, N 9
C IF NLIN.LT.O , PHYSICAL SCALING, WITH VERTICAL STRETCHED BY AHA N 10
C CONT OURS REGION XL.LE.X.LE.XU , YL.LE.Y.LE.YU N 11
C TITLE IS 24 :IARACTERs AT 8 PER WORD. N 12
C SUBTIT IS 8 HARACTERS , E.G. 5T1 4E — S WITH VAR I THE TIME VALUE . N 13

MA IN PROGRAM SHOULD CONT AIN —— N 14

C- C COMMON /TXTC/ITXT (6O),OAY N 15
C RE AO(5,1)ITXT N 16
Cl FORMAT (63A1) N 17
C CALL [-)AY (OAYJ 14 18
C —— TO READ FURT HER TEXT OFF A CARD AND SET DATE IN DAY. N 19
C BLANK COMMO N IS USED FOR WORKING SPACE (962 WORDS) AND SO PASSED N 20
C ARR AYS SHOUL ) NOT BE IN BLANK COMION . N 21
C N 22

IMPLICIT REA La8 A—H ,0—Z ) N 23
C N 24

DIMENSI ON ICUZO ,2) N 25
DIMENS ION L3(121), CHAR(63), TITLE (3), LD( 1211 N 26
COMMON /TXTC/ 1TXT (6O),DAY N 27
COMMON IC,L0,LC,G,H N 28
COMMO N /STREAM I IS N 29
INTE~~E’A BLANK, MI7JJS,PLUS,BA R,CNAR N 30

C DIMENSION (VI N~ ), YQ INY) , 0( 120,4) , A l l iS)  N 31
REAL F,,IC, H(4 ) N 32
REAL 0(lX,NY I N 33
YV IJ) Y3(J ) N 34
F(I,J).3(I,J) N 35

C STATE M EN T F’)(CT!ON CAN BE USE D TO TURN A OVER N 36
DAT A BLA NK/I N I, MINUS/1H—/. PLUS/LH+/ N 37
OATA 34R/ 1141/ N 38

C 
C DATA BA R F)H 1/  N 39

DATA C 1*R/1HT ,lHS ,LHR ,1H~,)HP,1H3, 1HN ,1H14 ,tHL ,1HK,1HJ ,1HI,1HN ,1l N 40
1G,IMF ,1,-IE,IHD ,IMC ,1118,1HA,i113 ,iHL ,1112 ,i143 ,1114,1H5,1116,1H7 ,1148,1149, N 45
21143,1141, )‘-42, 1143, 1114,1145,1116, 1117, 1118, 1H9, 1110,1141,1142,1143,1114,1115,1 14 N 42
36,l117,1H3,)H9,IHO,1111,IHZ,1H3,1114,IH5,1H6,1117,1H8,1H91 74 43

YG— Y U— YL N 44
C *1 ~~~S5S***** S*S*S**SSS*55555*SI* SSS*SS5I***ISSS**S*S55*55*5*5*****55*5 N 45

IF USE?.&T.4) ISE P—II SE P.1)/4S4 N 46

C
C ***S5I*****5S55*5*II5.I**S*SS5I**SSS*S5S*S5**SS*S*SS*5*SSSS**SSI*S5*** N 47

*G— (XU-XL)/1SEP N 4$
03 390 ISP.l,ISEP N 49
XS-XL ,XG SISP—XG N 50
00 10 1—1,121 N 51
L 0 (J ) — J L A N K  N 52

10 LG( I )a 4INU S N 53
30 23 1.1,121,12 14 54

-S 20 4.0 (1) -PLUS N 55
03 30 1 1,11 N 56

30 *I11)—*1 .XGS(I—1)/IO N 57
C N 5$
C FIND MAX (‘(UN , MINI M UM , AND CONTOUR ORIGIN AND INCREMENT N 59

FM *—FII.1 ) N 60
N 61

00 40 J-l,NY N 62
— DO 40 1 1.NX N 63

FV— F(I,J) N 64
FMX — )H$*l (FMX,FV) N 65

43 FMM-DM(N1(F14N,FV) N 66
IF (F14*.EQ .FMN ) WRITE (IS,400) TITLE ,SUS TIT ,V*’I ,FNX N 67
IF IFN* .E0.FMN) RETURN N 6S

C MOT E FORMAT CHANGED FROM 070 0 IN INDEPENDENT CHANGE . N 69
A’OL0G1O (IFN *— FMN )~ NCONT )..153 5 N 70

$
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N 71( IF (A.*.T.0) 1.1 1 N 72
8.1 N 73
C.A—I N 74
FIMC—l3 .S*I N 75
IF IC.LT..15O5) GO TO 50 N 76
PINC.13.SSSSL .5 N 77
IF (C.LT..3010) GO TO 50 14 71
F1NC .13.*SS*2 14 79

C (F (C.LT..45 16) GO TO 50 N $0
FINC—1O .**8S3 N $1
IF (C.LT..6SOS ) GO TO SO 

- N 82
FINC•13.**BSS N $3
IF IC.LT..$490) GO TO SO N 84
F INC-1).$S857.5 14 55

5-3 CONTINUE N $6
J-F I4N/FZNC N $7

C k—FISX/FINC N $8
I J  N $9
IF f*—J.GT.251 I—IJ’K )/2 N 90
IF IK.LT.26.AND.J.GT.—26~ Iu3 N 95
FOR—I SFIPIC N 92

C N 93
IF (*T.GT.XV (NX).OR.X8.LT.XV(I)) GO TO 113 N 94
IF IYU.GT.YV INY).O R.YL .LT.YV IL)) GO TO 110 N 95
.15—1 N 96
11_I N 97
DO 60 J—1,NY N 9$
IF (YVIJ).LT.YL) U8.J+I 14 99
(F (YV (J).GE.YU) GO TO 70 N 100

40 CONTI*JE N 101
73 JT—J—l N 102

X T —X B +XG 14 103
1 00 80 t 1,NX N 104

IF (XV (I).LE.XB) 18—1 .1 N 105
IF (*V (1).GE .XT) GO TO 93 N 106

$0 CONTINUE N 107
90 1T 1— 1 N 108

DO 100 J JB,JT N 109
00 103 1— 18,!? 74 110
IF IDABSIFII,J )—FOR)/FIPIC.GE,.5) GO TO 110 14 111

100 CONTINUE N 112
W RITE (15,410) T1TLE,SU$TI T,VARI,XB,XT,YL,YU P4 113
GO T) 390 N 114

110 CONTINUE N 115
• N 116

NLIME ILIN N 117
IL.NL INE/? ...5 N 118
IF INL INE.LE.3) IL.72~ YG/A3 .AMAG/7+ .5 N 119

$ IL .MA *3 (1L ,i) N 120
NL 1ME—? IIL N 121
CALL SIORTT (YU,$R ,I*) P4 122
WRITE (IS,420) TITLE, 1TX T ,SUB T IT ,VA RI ,FN X,F N N, FOP ,FINC,O AY ,X 1 P1 123
WRITE (IS,450) YU,LG N 124

C N 125
C SET UP G N 126

- DO 120 1.1,120 N 127
ICU ,2P—L N 12$

120 CONTINUE N 129
NYu .) N 130
14*1—I N 131
03 130 J 1,NY N 132

130 IF (YU .GT.YV (J )) ‘YU J•L N 133
00 140 1.1.14* N 134

140 IF (*S.GT.XV (1)I NXL .I N 1355 1 4 1 36
JY .541143(NY.L ,NYU .2) N 137

N 13$
150 00 210 14.5454,4 N 139

N 140
I* NA X)(0 .NXL—2) N 141
lX.PSINO*I*,N*—4) N 142
03 200 1.1,120 N 143S *.*S.($~ ,3)S*G~ iZ0 N 144

160 IF (*.LE.XV ( (X.3).OR.IX.4.E0 .N*I GO TO 170 N 145
I*—U•l P4 146
00 70 160 N 147

170 1.3 N 148
0’) 190 K•1,4 N 149
O—P (IX.k,N) N 130

$
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0) 130 1.1,4 N 151
C IF (L.EQ.K) GO TO 180 N 152

0—0*(X—XV (IX,4.))/(XV (Ix.ICj—*V (IX,L)) N 133
180 CONTINUE N 154
190 E E.O N 153
200 G( 1,4)- E N 556

JJ .J N 157
— IF IJ. ME.0) GD TO 220 N 15$

210 CONTINUE N 139
C C 1 4 160

C MAIN PRJ3RAN N 161
33.5 N 162

223 00 360 J—JJ ,NL *NE N 163
IERC-O N 164
Y—Y U— YO*( J— .5)/NLINE P4 163
IF (Y..,E.YV ( JY—3),OR.JY.E~ .5) 30 To 240 N 166
JY JY I N 167

t 00 233 K-I,3 N 16$
00 230 1-1,120 N 169

230 GU,VJ .G(I,K.L) N 170
7454 .4 14 171
GO TO 150 N 172

240 03 270 1-1,120 N 173
E.3 N 174
DO 26.) K 1,4 ~ 173

e 0-GII,K) N 176
03 253 1’1,4 N 177
IF (L.E~~Ji GO TO 250 N 57$
D—D S( Y—Y V I JY— L ))  / (Y V ( J Y — ’ ( ) —YV I  J V — L ) )  N 179

250 CONTINUE P4 180
263 E E.D N 181

IC(I,1)—I C II ,2) N 182
ICII,2)— (E—FOR )/FINC .22 N 153

5 270 CON TINUE N 1S4
IF (J.~ Q.1) GO TO 360 N 15$
I~~~3 N 186
30 310 1— 2,120 N 137
LG (1)—3LANK N 18$
HIL ) IC(I— 1 ,1 ) N 189
H(2) IC (I— 1 ,2) N 190
Il(3).1C(I,2) N 591

* H ( 4 ) 1 ( I , i )  N 192
30 280 K—1 ,3 N 193

N 194
30 230 L—H ,4 N 195
IF (Pl(4).LE .HILJ ) GO T3 283 N 196
1411-4(K) N 197
HIK).H(I.) N 19$
H(L)uH4 N 199

$ 283 CONTINUE N 200
IL( I I I) .H (2))/2 .  N 201
IU— (11(31,1114))/2.— 1 N 202
IF I1 IJ.LE.60.ANO.IL .GE.1) 30 7-) 300 N 203
IF IIERC.LT .1) WRITE 115 ,230) IU, IL, I ,E N 204
I€RC.1 N 205

290 FORMAT 1’ !U, IL,I,E— ‘,311 4,014.4) N 206
- GO TO 310 N 207

$ 333 CONT I NUE N 208
IF (IL.OT.IU) GO TO 310 N 209
LG(I )—C HA RII L ) N 210
(F (IL.EQ.IU) GO TO 310 N 211
LO (I). NAR (IU ) N 212
I~ — 1 N 213

310 CONTINUE N 214
C N 215

t C PRINT LIN !. POSSIBLY WITH V VA LUE 54 216
JLINE ’J—1 N 217
IF (J LINE/7*7.NE .JLZNE) 33 TO 320 N 21$
Y YU—Y3*JL IP4E/NLINE N 215
CALL SHORT? (Y ,F* , (* I  N 220

• WRITE (15,430) Y,LG N 221
00 7) 310 N 222

323 LGI1) $A R N 223
5 LGIIZI ).SAR N 224

WRITE 1 (5,430) LO N 225-; LG (L)~~~LUS N 226
4.01121)—PLUS N 227

330 (F ((0.50.0) GO TO 330 N 22$
(Quo N 229
W RIT E (13,440) LO N 230

S
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C BOTTOM ‘JNOERLINE N 236
Di 373 (—1,121 N 237

370 15(I)-lINUS N 238
0) 390 1.1.121,12 N 239

300 LG(I )~~~LUS N 240
C CAL L SI3RT7 (YL,FR ,fX ) 14 241

WRIT! (15,45 0) YL ,LG N 242
W RITE IES ,460) XI Pd 243

330 CON TINUE N 244
CALL 45 (O,NX ,NY ) N 245
RETUR N N 246

C 14 247
433 F ORMA T (I//21X ,3A5 , 60X,%3, IX,312.3,//23l FUNCT ION .COPISTA’4T .,G12 N 248

C 1.4///l N 249
413 FORMAT (// /21* ,3A8,60X,43,1* ,G12 .3,//4014 BLANK PAGE FOR CONTOR. N 250

I *B ,*T ,YL,YU— ,4G12.3///) N 251
420 FORM AT 11-s ,7X ,4H S ,3A 4,FX,6 )A1 ,1O*,A8 ,1X,F7.3//14X ,SHHAX IMUM . N 252

1,S P ,312.a.)A ,B HMINIMUM— ,312.3,3x,13H:ONTDUR ZERO— ,G12 .3,3X,IBIICONT N 253
2OUR IP4CREIENT .,612.3 ,3X,A8//1Z,3P ,11 (F 3 .1,4K)) N 254

433 FO RM A T (8*,121A1) N 255
443 FORMAT ( L’l+ ,TX, LZ IA I)  N 256
450 FORMA T (1*,F7.1,12 1A 1) N 257
463 fORMAT 11*,LIt FB.1,4X)////) N 255

EN)

SIJSR)JT(NE COMBIN (NLINE,IOEST ,1C’4,NFRDM ,IFRO’4,ICHAR ) 0 1
DIME’I5ION IFRON (PFROM), IC l&R1 4PR354) 0 2
INTEGER PLUS,BLANK,ONE 0 3

C DAT A PL-JS/5H4/,Bt.A~4K/1H / 0 4
DIMENSION 13(1 40), 18U431 , I8E3110) , IENDUO ), IF ILE IID ) 0 5
DATA I.iFI H..139S1H / 0 6

c 0 7
C COMBINES NLINE PRINT LINES FROM THE 3!GINN ING OF STREAMS IFROW (NFROM ) , 0 8
C IC HA R (NF RJI ) CHARA CTE R S FROM EACH . REW IND S STREAMS AT THE END. 0 9
C DEAL S CORRECTLY WI TH OVERPRINTINO 4 AT LINE BEGINNING, OTHER BEGINNING 0 10
C CHARACTERS ARE TREAT ED AS BLA4KS EXCEPT ON IFROMII). 0 11

C C OUTPUTS IC-I CHARACTERS PER LINE, TO STREAM lOUT. 0 12
MF ROM AND IC (A R REDUCED IF NEC E SSAR Y TO GiVE LESS THAN ICH CHARACTERS. 0 13

C IBM STREAMS /~ GO.FTXXF O0 1 DO UNI T SYSOA,SP *CEu(TRK,(1,S)) , 0 14
C II OCB-IRECFM— F34,B1KSIPE— I330,LRECL—13 3) 0 15
C 0 16
C 0 17
C INITIALISE. 0 iS

N 0  0 19
oo ~~ J.1,NF ROM 0 20
I 3EG (Jl—N +1 0 21
N-N+1CHU(J) 0 22
IF (l.LT .IC HI GO TO 10 0 23
NFRO M-J D 24
M.ICH 0 23
ICHAR (J)—TCH—IBEG(J) .1 0 26

10 IEND( J).N 0 27
$ I F IL E (J ) 1 0 28

K—I FRO I(J) 0 29
10 13E.3(J) 0 30
IE .IENCI J) 0 31
REWIND K 0 32

C 0 33
READ R.20) LM,lLG(I),I —1B ,IE ) 0 34
IF (J.EI .1) LL.1M 0 33

C 0 36
20 FORMAT (140*1) 0 37
30 CONTIIUE o Si

IC.Pl 0 39
C 0 40
C~~~~(M LO0P 0 4*

00 93 ILINE L,NLINE 0 42
WR ITE (IDEST,2O ) LL, (13U),1—1 ,IC) 0 4)

* LL.SLA *( 0 44
00 53 J-I,NFIOM 0 45
IF ((FILE (JI.EQ.0) GO 73 40 0 46
IE EdOIJ) 0 47
(5.1550(J) 0 6$
K.IF*’)MIJ) 0 49 
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( 40 READ (K,20,ENO—60) LM,(LGUl,I•I3,IE) 0 50
IF ILM. IE.PLUS ) GO 10 50 0 31
W RITE (IDEST,20) (LB (I) ,I—1 ,191,(LG( I),I—15 ,IE) 0 52
60 T0 43 0 53

SO IF (J.!~ .L ) LL —LM 0 54
0’) TO 3) 0 55

60 33 73 I-IB ,IE 0 56
73 LG(I)—IL AMK o 57

IFILE (J ).O 0 58
$3 CONTIPIUE 0 39
90 C3MTINJ ! 0 60
C END MAIN 4.30’. 0 6 1
C 0 62

01 10) J-L,NFRON 0 63
K-IFROM1J) 0 64
REW IN D K 0 65

C 100 C.YITIPEJE 0 66
RETUR N 0 67
END

SUBROUTINE SD IA ,II.JJ ) P 1
C •S* A PPLY SYMMET RY BOUMOAR Y CO NDITIONS FOR ARRAY PLOTTING S~~• P 2

DIMENS ION AI I I,JJ)  P 3
C I l l — l I — I  P 4

JJ1 .JJ—1 0 5
.33 10 I— 2,JJ L P 6
&(1,JI.A(2,J i P 7

13 A (I(,J ) .A (II1 ,J) P 8
0) 23 1—1,11 P q
£ (I ,1I— A(I ,2 ) P 10

23 A (l,JJ) .4 (I ,JJL) P 11
RETUR N P 12
END

SUBROUTINE VPLOT (A, ‘4,M,*V,*3.XT ,CH, *L,AS ,NVTK ,NVCPT ,NHTIC,NMrPT, 3 1
US) Q 2

C ° ~•S• LYN’S IPLOT PLOTT ER POtJ TI N E • *S S S S  0 4
( C M )T S M FU CTIONS OF X , DOWN TIE PR I ITER PA (E. Q 5

C * INCREASES .1° THE ?AGE FROM *~ TO ~T. 0 6
C AI J,*b (S T~~E VA t .)! OF THE *‘I-( f .1P4~ T 1ON AT X v i i ) ,  .1=1 TO N. ~ 7
C *V ( J )  1$ IONOTO’IIC INCREAS ING. 0 8

THE LEFT MA13IN REPRESENTS THE VAL~.JE ALIK ). 0 9
C THE RIGHT ~4 R 3 I M  REPRESENTS THE VA LUE AR(K) . 0 10
C 74 E K’T$ FuM:T1oN IS PLOTTED USI 45 TIE CHARACTER CuR ). Q ~~j

C THE PLOTTING A RE A lAS NVTK TICi ( I*RK VERTICALLY, A ND 0 12
( C NVCPT CHA RACTERS PER TICK. 0 13

C T IE PLOTT ING AR E A -(AS NHTI( TICK lARKS HORIZONTALLY , *Nfl 0 14
C MMCPT CHAR ACTER S PER TICK . 0 13
C THE TOTAL C .IARA TERS HOR I ZONT ALL Y 13 N-ITKSMHCPT, AM fl IS LESS THA N 132. 0 16
c ° 17
C 81.614K COMMO N IS USED FOR w0R~~I4G SPACE I 266 408-OS) AND S~ PASSE ) 0 18

~ ARR AY S SHIUL ) NOT ~~r IN 6L&NK 3P113N. 0 19
C 0 20

I M P LICI T REAL SB (A—H, O— Z ) 0 21
131 133 ,2) 0 22

REA l. A 0 23
OI IENSION 6(14,74), XV (N), C’4(M), ALl”), A PI”) 0 24
DATA SL*’ (K/l’i /,M INUS/ (M—/,’LUS/lN./.BAR /lHI / 0 25
INT EG~ % CH ,SLANK .PLUS,SAR 3 26
I~~~*IT4SNHCPT 0 27
IV— MVT (* NVC PT 0 25

( IMZ IHSZ 0 2°
IVI•IV .1 0 30

-Mi eN— I 0 31
C IRIT! ((3.13) 0 32

I LP’Z 0 33
L0 (I,1l .$L ANK 3 34
L’lL ,ZI .PLUS Q 35
00 120 I.1,IVI 0 36

( IF ( I . IE.1.* MO.I.? I E . Iv l )  3) 13 30 0 3?
OJ 10 3.2, 1HZ 0 38
LGIJ.1).MINUS 0 39

10 LG (J,Z).SLAN* 0 40
00 23 J.Z,1542,NHCPV 0 4*

23 LGIJ,1)-P4.U$ 0 42
0,3 10 )3 3 43

30 )3 40 1.1,14.0 3 44
C
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3) 40 3-2 ,1142 Q “( - 4) LGIJ ,K)-BLANK Q 46
LG (I112,L ) 84R Q 47
L3( 2.1) BAR Q 48
i-$l—12+IH2)/2 Q 49
IF (1/Z*2.E~ .1.AND.N HT(/2*2.EJ.NHTK) LOU 11114,1)—BAR 0 50

5) CONTI NJ E Q 51
ILP.L 0 32

- 0 53
C 03 60 J.I,NM 0 54

IF ((X—*V( J))*(X—XV(J+1)).L!.3) 30 TO 70 0 53
6) CONTINUE 0 56

IF ( ( *— *V 1 2 ) ) / (X — *V ( L ) ) . S T . 1 )  J—Z 0 37
73 J .M*X0(J ,2) Q 58

J-MIN3(J ,N—2 ) ~
1*.J—2 0 60
03 103 3.1,14 0 61

C C 0 62
Eu’) 0 63
03 90 ( 1,4 0 64
D—AII X .K,J) 0 65
3) 53 L.1,4 0 66
IF IL.!0.K ) 03 TO 80 0 67
0- O u(X— *V I IX . L ) ) / (X V ( I X + O — X V ( I*+L)) 0 68

53 CYIT INU E 0 69
C 9’) E-E40 0 70

K 2.5+ IE— AL (J)) /(ARI J I— A L(J ) )*I14 0 71
IF (K.3T. IH2 .QR.K.LT.2 1 50 TO 10) 0 72
IL-I Q 73
IF (LG(K,1) .ME.BLAMK) 11*2 0 74
LOLA . IL) CNIJ)
IL~’uMA*3( ILP ,IL) 0 76

1)0 CONTI NuE Q 77
C 0) 123 L.1,ILP 0 78

IF ( I I—L)/NV C PT * NVCPT .EQ .I—1 .4N0 .L .EQ. 1)  GO TO 113 0 79
W R I T E  (IS,130) ILG (K,U ,K t,I~l2) 3 80
GO TO 120 3 81

110 L3(I’ 12.1)—PLUS 0 82
LGI 2.IISPLUS 3 53
WRITE (15.140) X,ILG(K,L),K.Z,lHZ) 0 84

120 C NT IMJ E is
C 130 F)RM *T UA1 ,7X,1338l) 0 $6

140 FORMA T (1*,F1.1,133A1) 0 87
RETUR N ~ 08
EM3

SUBROUTINE XPLOT (F,XV ,’4*,ISEP ,NLIN,XL,XU .TITLE,SUBTIT,VAR!) 8 1
C R 2

C C •.. GLYN•S *PLOT PLOTTER ROUTINE •***S 8 3
C FIll IS VALUE AT XVII). WITH X V I I )  MONOTO NIC INCREASING. R 4
C THE OIME’4SI3 ~ S ARE NX. 8 3
C DOMA IN XL TO XU SPLIT INTO IS~~P PA3 ES IIDRIZ3NTALLY FOR HIGH RESOLUTION 8 6
C APPROXIIATELI N u N  L INES ARE DRAWN YERTICALLY ON THE PRINTER PAGE. 8 7
C TITLE IS 24 C IARAC TERS AT 8 P~ R 4083. 8 B
C S1J’AT IT IS S IIARACTERS, E.G. STISE • * , WITH VAR I THE TINE VALUE . 8 9
C MA IN PROGRAM SHOULD CONTAIN -— 8 10 —

$ C CON-MON /T*TC/I TXTL6O),OAY * 11
C RE AOII ,1)IT*T R 12
CI FOR-IAT (6361) 8 13
C CALL (DAVIDA Y) A 14
C —— TO READ FURTHE R TEXT OFF A CARO A-ND SET DATE IN DAY. 8 *3
C BLANK COMMON IS USED FOR W0*KI’G SPACE (1568 W ORDS ) AN D SO PAS SE D 8 16
C ARR AYS SNDUL ) NOT BE IN BLANK COMMON. 8 17
C A 1$

* IMPL ICIT REAL*e( *—w ,o—Z) A 19
INTE3E R J5(3,121),JTI3 ,121) 8 20
REAL 0.3 8 21
OINEIS Z )N FINX ), 01721), 1H1 121). X 1111 ) , XV (NX ) R 22
INTEGER KK(3) 8 23
EQUIVALENCE (Kk (11,kKjJ, (KK(j),KK2J, (KK(3) ,KK31 8 24
I ITEOER 0(2.2,2) ,EOU ,*POS, JNO, 3LANK ,MI 4US, PLUS ,BAR,00T ,LGI 121) * 25
D IIEM SION TITLE( 3) P 26
3L .SEMSION ISTRN( 10t 6 27
C MMIM FTXTC/ ITXT (60),DAY A 25
COMMON ,JS,JT ,IH 1 29
DATA 3~ INN,LPI9,1)*4,1HJ,1HP,1HI ,IH(,1H /,EQU/IH./ R 30
OAT A 6Pn/1Ha/ ,uNo/1H _l,)3Tl~i,F,8aa!1u~/ R 31
DATA BLANK/l u /,MI NUS/1 l— /,PLIJS/LPI+F R 32
0*1* t;TP q/s,21,31,4,1I,41,4z,43,fl,23/,145T8141101 * 33
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1451.1 ~ 34
( IF •NLIN .fQ.—L ) N ST—N STRM 6 33

IF (MLIM .€Q.—1) NLIN.15 * 36
03 33~) IS— L, NST 8 37
IS.15TR4 ( IS) * 38
XG .1*U—XL )/ISEP * 39
DO 330 I SP.1,ISEP 8 40
LB*XL•*aSl $P~ *G 

. p 41
00 *3 1.1,121 0 42

C 13 LGl1 )-MI NU S R 43
0-) 2-3 1*1,121, 12 8 44

23 LG(Il .ØL US 8 43
3) 33 1.1,11 8 46

30 *I(U.(~ .*G*(I—1 )/LO R 47
c 8 48

8

C 01(0 MAXIMUM, MININJN, AND CONTOUR ORIGIN AN?) INCREMENT R 30
C CALL NAXHIN IF,XV,NX ,FMX,FIN,FAd ,XMX,XMN,XAB) P 51

IF ( 1 . !4* ( FMX—FMN ) . r .T . DA SS( P4XI * OA3 S IFMN ) )  GO TO 40 8 52
WRITE (15.340) TITLE,SUaTIT ,VARI,FMX R 53
RETU4N R 34

40 C0’IT I IJE P 53
A.)LJ3 L3(( FMX— FM N) / N L & 4 ) +. 1535 P 56
1—A 1 37
IF (A .LT.0 )  1—I—I  I SI

C 8.1 8 55
C A— I 8 60
FINC—1O. S~ 8 8 61
IF IC.LT..1533 ) GO TO 5) 8 62
F14C.13.S*BSI.5 8 63
10 IC.LT..3010) GO TO 53 8 64
FIICU1). S*B*2 P 65
(F IC.1.T..45*6? GO TO 5) 8
F1 4C-13.S~B*3 P 67
I F (C.LT..oS)3 l GO TO 53 8 68

8 69
IF (C.LT..5 490) GO TO 53 8 70

8 71
SO CONTINUE 8 P2

F IMC.FI(CS4 ~ 73
I F MM FFIPIC— .09375.L000 ~ 74

C 1.1—1003 8 75
F0*.1*FINC 8 76

IF (K— FQA)/FINC,L.15625 A 77
8 78

0IIC.FlSC /4 8 79
FT)PFOR.FIN C * (N.1) 8 80
CALL S’i)8T7 (FTOP,FR,1*) 8 8*
WRITE ((5,350) TITLE,ITXT,SUATIT ,VARI,FMX ,FMN,FINC,OAY,XI ,FR ,IX, 8 82

14.0 ~ 83
8 84

C SET UP S P 85
13—1 2 1 8 86

60 CONTINUE 8 87
3’) 113 1—1, 10 a so
(.*3.(l—11 ’*G/(IQ—l ) 8 89
30 70 )-L,NM R 90

C IF II *—K V (J ) s(*— *VIJ*1)).LE.3) 53 TO 80 8 91
73 CON TINUE 8 92

IF ((*—AV12))F (X—*VIIi).ST.1) J.2 R 93
SO J—MAX3( J ,2 ) R 94

J~ Ml 43l i,P4X—2) 8 93
IX.J—2 8 96

C 8 97

t 6—3 8 98
00 103 ( 1,4 1 99

R 100
00 93 L•I,4 * 101
IF (L.~~1.k) GO TO 90 * 102

8 103
90 CONTINUE 8 104
130 6.5.0 P 103
1*0 G(I)~~E * 106

‘ 

I IF II-).NI.721) GO TO 1)3 8 107
00 123 (—I,) 8 108
oo 123 i.Z.*lO ~ 109
l.6*J.*•* , 8 1*0
I G t 1 )  6 1*1

— f~ s lI•1l S 8 112
O S—3 (I 1) 8 1*3

I
118
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IF (ES).LT.D) S.B— (E,D)*S2I5lI!~0) 6 114
JBI*,J).N•2—IAMAX1 lGIJ+1 ) ,GL i— l) ,8 )—FQR )~~FINC 8 113

123 JT (K ,J) .N.1— (AMINL (G (I ,1).3 (I-I) ,8)—FOR )/FINC 8 116
30 TO 160 8 111

133 CONTI N U E 8 118
3) 14’) I•1,IZ1 R 119

140 1.l(11-b.N—4*(G(L)—FOAIIFINC.4.5 * 120
00.0 8 121
30 150 1—2,121 8 122

C 130 J)—MA*3 (UQ,IH( 1 )—IUII—1),I’l( I—1 )—I14 (I)) 8 123
I3 ?2L P 124
IF (J3 .ST .12 ) GO TO 60 6 125

160 CONTINUE R 126
C MAIN PR~flRAN 8 127 —

00 300 0.1,14 8 128
0) 170 1.1,121 R 129

170 LGII )a)LAN K 8 130

C OO 180 1— 1,121,12 6 131
130 LG (I) .SAR 8 132

IF ( J/4*4.NE.J) 53 TO 210 R 133
tOO 19) 1— 1,121 ~ 134

1-fl 4.3(I)-MINUS R 135
DO 200 1.1,121,12 1 136

200 L’)(1)—’LUS R 137
213 CONTINUE 8 138

Y*FTOP .JSFINC 8 139
K.) R 140
30 220 1.1,121 R 141
P3..j 8 142
*— 3AASI( HlI )—4 0J— P3 ) 8 143
IF (.2.LT.A.AND.A .LT.I.8) K K ~ 1 A 144
IF (I H(I).E3.4~J+2) LG(I)-JMO 8 145
IF IIl(I).E3.4*J+1 ) LG(I )—)OT 8 146

C IF (Il(I).E3.4SJ—1 l LGLI )aA POS 8 147
IF (1u(I).E3.4SJ ) 15(1)—lINUS 8 148

220 IF (IIl(I).EQ.4*J.AN3.J/4*4.E-).J) LG (I) E3J 8 149
IF IJ3.LE.12) GO TO 263 8 ISO
30 25) 1—2 ,120 8 131
)3 2 3 3  (.1,3 R 152
KK (K)ul 8 153

233 I~ (J.GE.JB(K,U.&ND.J.LE.JT (A,I)) A K IK) — 1 P 154
IF (K’((L)+KKI2)+ kK(3).E-).o ) 5) TO 250 8 155
03.~~3 8 136
IF I 4) 5 ( 1 H ( t ) — 4 *J —~ 3) .~~T.1.8) 50 10 240 8 157
IF (l 4143(JTI1,I),JT (2,I),JT(3,l )J.I.E.J.O8.M(N0(U8(1,I),UB(2,l), P 155

1J B 1 3, I) ) . E . J) )  GO TO 253 8 159
243 CONTINUE 8 160

L3 11)z) ( KK1,KK2, KK3) 8 161
233 CON TIN uE 6 162
263 CO~ T l- N J E 8 163
C 881 MT LINE, POSSIBLY WITH V VALUE 8 164

IF (J/A’4.NE.J) GO 10 2 )O 8 163
C ALL S~l)RT7 (Y , F R , UX )  P 166 -

WA ITE (15,360) FR,IX,LG 8 167
IF (K.LT.3.AND.U Q.LE.12) .3 TO 303 8 165
03 270 1.1,121 ~ 169

270 LG( I)— I I NUS R 170

• 
3.3 283 1.1,121,12 1 171

2S0 L3(I)”LJS R 172
WRITE (IS,373) 10 8 173

13) R 174
293 C ):4TI!4J! P *75

WR I TE ((5,380) 1.0 8 176
30) CONTINU E ~ 177
C 8 178

C C R 1 P 9
C BOTTOM U1)EPLINE P 150

30 310 1—1,121 8 151
313 LG(I) a IIMUS P 1S2

3-) 323 1—1, 121,12 R 183
320 LG(l) .’LUS P 184

CA LL 51)617 LFOR ,FR ,1X) I ISS
WRITE $15,390) FR,I*,LO,XI 6 156

C 333 CONTINUE * 157
AETU*M * 155

C A 159
C 6 190
343 F ORMAT (IH— ,20X,368 ,60X,63,14,312 .3,/2SHOXPLOT FI.JN:TIOPI.:3NSTANT 6 191

1— ,512.)/) 6 192
333 F ORMA T (iN ,7*,4H* e ,3A8. ?4,6-3*1,10Z,AS,1X,F7.3//14X,B HIA ZIMUH . R 193
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1,10 ,~ l~~. ) , 4X , 3 4 4 INISJS.,~~tZ .3 , P ( , I 9 lV r RT !CA L  I~JCP EMEN1. ,G 12.3, ’3X , 8 194
2AS//1*,0’,11t F3.1,4X)/IX, FS.2,I2,12LA1) P 195

363 a1jR l%y (Ix,FS.2,12,12181) a 196
37) FQR4AT I 1M.,75(,121A 1 ) R 19~3 3 )  FO R MAT ( 3 X , L 2 (AI ) - 

‘ 1~ A
343 FORMAT ( LX , F~~.2 , (2 . 1 2 LA L/ 1* , L L I F 3 . 2 ,4 X )/ / / / )  0

EN)

( SUA JtJTINE M %XM 1N (F ,~~,N,F4A*, FM 1N , FA3S, X’~~M,X~~IN,XL)Sl S I
C •~~ 4A(14J4 OF C-J~ CT1 3N, JSIN~ S~~(1ND OR?~ER 1NTEOP3LA IIIVI ~~~ S 2

IMI~LICI T RIA L O (A— l,i— Z) s ~O IMEISI(N F(N) , X (N1 S 4
NM N— i S S
( M AX - K I t)  5 6
XII N—A(t ) S 1

C F lA X - Pi t ) S 8
F4 1N— F I1 )  5 ‘1
IF ( F (  ~).3T.F4 AX ) X M *~~~X (N) S L O
IF (FL 1l..T .FIAX I c ’ 4 . A X ’ c ( d l  s ii
IF (F( 4).LT.FMIN) XMIN.X(N) S 12
IF (Fl 1).LT.FM IN) F4l 4.~~(N) S 13
3) 1) I.2,N~ S 14

S 15
i—Fl 1,1) — F i l l  S lb
IF ().~~O. E) GO TO 1) S 17
(F I 3’ ~.G T.3.* iO.t .~~ .2. ‘~).I. IE .IM) GO Ii 13 S 18
IF ( ) • L O / 3 .GT .O ’ ) ’ -. ’! ) , ) I )  L )  S 14

S 20
Y .((I)— (E.r) /4/IE— )l ’ (x(I.L )—((I—t)) S 21
1~ 1 .LT.FM I l)  XMl 4 Y  S 22
IF l,.LT .FM1’~) FNIN.O S 23

C IF I . T . F~ % X )  X M A X — Y  S 24
IF (,.~~T. FV A K )  FM~~X .~~ S 25

1.) 0NTI~44E S 76
(A35.*4A* S 27
FA 3S .)AB5(FMAX) 5 25
IF (F-tAS4FM IN .LT.3 ) XA~ S.X4l M S 29
IF IFAIS.FMI~~.LT.)) FA ’~~.-F ’4I1 S 3)
8~ TU4’I 5 31

C

SJ 3R)iTI~4e S’IIRT7 (~~,C0 ,1*) T t
I IaLICIT ~EAL~~R I&—G ) T 2

1’ ~
~ 4

IF (
~~ . ;T.L. —1 3) ) 1 1 )  1 5

C A~~~L T ~
F-—F 1 7
IF  I F. ;r .1.)—lo) ~~‘ Ti 13 7 8
th.3 1 4

7 10
1 11
T 12

1) I.t 003.)L )GL)(P)4t .—3 1 13

C 
I*’I—t )-)3 7 14
F.~.A* F/13.D)~~~IX 1 15
8 .3  ‘ 16

T 17
!1)
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