AD-A122 365 AN AXISYMMETRIC NUMERICAL MODEL FOR A.NON-HYDROSTATIC 171
BOUSSINESQ DCEAN(U) NAVAL RESEARCH LAB WASHINGTON DC
S W CHANG ET AL. 09 DEC 82 NRL-MR-4957

UNCLASSIFIED F/G 8/3

NL .




|||||L0 L |
= = 2

= 1
L = e ;
— iz

22 Tl nie

rrrrrrr

MICROCOPY RESCQLUTION TEST CHART
e N [ LI FSEN R







SECURITY CLASSIFICATION OF Tnis PAGE ‘When Dats Entered;

T .
REPORT DOCUMENTATION PAGE 1 BEF o O M
Y REPORYT NUMBER ;1 GOVT ACCESSION NO. 3. REC: ’IENY S CATALCS NUMBER
NRL Memorandum Report 4957 /) 4,2 L, 36>
4 TITLE (ana Sudt:tle) 5 TYPE OF REPORT & PERIOD COVERED

AN AXISYMMETRIC, NUMERICAL MODEL FOR | puooiporo
A NON-HYDROSTATIC BOUSSINESQ OCEAN

6. PERFORMING ORG. REPORT NUMBER

!

7. AYTHOR/s, 9. CONTRACT OR GRANT NUMBER(e)

S.W. Chang* and R.P. Mied

9 PERFOAMING QRGANIZATION NAME AND AQDRESS 10. PROGRAM ELEMENT PROJECT. TasSK
Naval Research Laboratory AREA S MORKX UMIT NUMBERS
. 61153N; RR031-04-41;
Washington, DC 20375 43-1321.0-2
11, CONTROLLING QFFICE NAME AND ADDRESS 12. REPORT DATE

December 9, 1982
3. NUMBER OF PAGES
! 58
4. MONITORING AGENCY NAME & ADDRESS(If different from Conirolling Office) | 1S. SECURITY CLASS. ot this report)
UNCLASSIFIED

15a. DECLASSIFICATION, DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Reporr)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT ‘of the absatract sntered in Block 20, it difterent trom Report)

10. SUPPLEMENTARY NOTES

*Present address: Science Applications, Inc., McLean, VA 22102

19. KEY WORDS (Continue on reverse side (f neceesary and identily by dlock number)

Ocean modelling
Gulf stream rings
Ocean eddies

20. A.ST‘ ACT (Continue on reverse side if necesssry and identify by block number)
is report documents an axisymmetric, non-hydrostatic ocean model. The
governing equations are first presented, and the finite difference (FD) form of the
governing equations are developed for the fully staggered grid. The elliptic diagnos-
tic equation for pressure is then derived and the associated boundary conditions are
discussed. A listing of the FORTRAN codes of the model and a hydrostatic version
of the model are attached. This model is useful for studies such as ocean response
to circular wind fields or the secondary flow within Gulf Stream nngzY
<

00 ‘:2:"” 1473 coition oF t NOV &3 13 GesOLETE
S/N 0102-014+ 6601

SECURITY CLASSIFICATION OF Tuis PAGE (n-a Date Bnterea)

-—




1. GOVERNINGEQUATIONS ...ttt 1

2. THEMODELGRID ......c . tiiitiittnirntientnentnnnennees 3
3. THE FINITE DIFFERENCE EQUATIONS ..........c.cociiiinininnn. 5
4. DERIVATION OF THE DIAGNOSTIC EQUATION FOR PRESSURE ...... 10
LISTOF SYMBOLS ... . ittt iiieiieraterannnannannnnn 15
ACKNOWLEDGMENTS ... ... ittt iiiiii it inarnnananannens 18
REFERENCE . ... . it i ittt iaeieniaancnenns 18

APPENDIX A — FORTRAN CODE FOR THE NON-HYDROSTATIC MODEL .... 19

APPENDIX B — FORTRAN CODE FOR THE HYDROSTATIC MODEL ........ 20

BY
mst_g-m_mon/ :
A;allabtlity Codes
—-—*vail end/oT

pist | Special

\
\

e L

e A



AN AXISYMMETRIC, NUMERICAL MODEL FOR
A NON-HYDROSTATIC BOUSSINESQ OCEAN

1. GOVERNING EQUATIONS
The governing equations of the axisyvmmetric, non-
hyvdrostatic, Boussinesq ocean model are
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where v° = ; = + % é%, other symbols are listed in Appendix A.
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Above, the density anomaly b is defined according to
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where pr(:) is a reference density and is a function of

depth only. Brunt-V&isilld frequency N- is defined as

(1-6)
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The continuity equation is that of the incompressible fluid,

aur W _ 0 (1-7)




2. THE MODEL GRID

[t is determined that a tully staggered grid is most

expedient for storage economy foragiven spatial resolution.
As shown in Fig. 1, the radial (u) and the tangential (v)
velocities are defined at c¢ross points, vertical velocities
(w) are defined at open circle points, and the pressures (p)
and density anomalies (b) are defined at blackened dot points.
This grid system has the following advantages:

storage for a given spatial resolution }

[7/]

a) it save

b) it is very economical in terms of number ot
computational operations for the finite
ditference (FD) equations of (1l-1} to (1-4).
1t iIs very easy to specifty the boundary
conditions,

d) the pressure diagnostic equation, of the
elliptic tyvpe, can be reduced to the standard
torm, and

e) there 1s no spatial separation ot solutions
on the grid.

In order to consistently index the grid points, we
let index pair (ij) represent the i-th point in the
r-direction and i-th point in the z-direction. In addition,
m is the maximum number of points inthe r-direction, and n,
the maximum number of points inthe :z-direction. Theretore
there are m x (n-1) points for radial and tangential
velocities, (m-1) x n points for vertical velocities, and

(m-1) x (n-1) points for mass distribution (b and p).
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3. THE FINITE DIFFERENCE EQUATIONS

The leaptrog, or centered-in-time, integration
scheme for the inviscid terms and the forward-in-time
integration scheme for the viscous terms are used. The

scheme 1is described as

t
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A second order, or centered-in-space, scheme is applied to

Jerive the tendencies in (3-1) according to (1-1) ~ (1-4).

(a) The Equation of Motion in r-direction
t
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(b)

The Equation of Motion in p-direction
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The Eyuation of Motion in z-direction
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4. DERIVATION OF THE DIAGNOSTIC EQUATION FOR PRESSURE

The nonhvdrostatic pressure at time t is needed to
compute the pressure gradient forces in (3-2) and (3-5).
To "recover” the pressure from the motion {i~lds, we make
use ot the continuity equation by differentiating (1-7)

with time we get
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which can be written in tinite difterence form for a mass

point 1) as

Let S (rl)i+»/%f Ell’i+tll)i+l](“'l‘i}’
and a. = (r.). {E-Er b+ {r, ) (ary ) }
: i 1 JLrd 17i+1f"="1'1

Substituting (3-2), (3-5) and (4-2) into (4-1), we have
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After some rearrangements, we get
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Now 1et’Fii = RHS of (4-3),
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we obtain the standard rorm of an elliptic equation in FD torm

Mippopy AP TEBy Pyt CNprery t CeiPrier T Fpr TR

Equation (4-5) can be solved numerically by the SEVP solver
(Madala, 19731, providing the boundary conditions are
properly posed.

The conditions for the four boundaries are determined

according to the following assumptions:

(a) At (rl)i = (rl)l = (), the natural condition for the

cvlindrical coordinates calls for u = v = 0 = 3u/3t = 3v/a3t,

the gradient balance requires that (ap/ar)r=0 0. Therefore

an extra column of P is needed

0j 1j (4-0)

12




(b At (e, = {rl)m, assuming both the horizontal

Jdivergence and the vorticity are continuous, i.e.

o1 .
and T T fﬁf = Q. lhese lead to
umj N buumlj * bb[(rljmlumlj ) (rlijUmJj:
(4-"1
ij N bavmlj * bb[(rl)ml\'mlj ) (rl’mlvmlj:
where ba = (rl)ml/(rl)m , and

-

bb - L(rl)ml+(rl)m‘(ﬂrl)ml/{(lrl]mlz(rl)m1+(rl)m3:}

Note that if b

o

b is set equal to zero, (4-7) describes a

non-divergent and zero-vorticity boundary condition at

r = (rl)m. once Ymi is determined, a gradient balance at
r = Lrl)m requires
v
oY L L (p p }
~ : " o " - _;—— .7 _ .
ormi lry iy (arsi mi ‘m-11]
or
v
P o= D ..o+ o (ar,) v |l .y (4-8)
mj m-1j 0 smemifer )y

where a column of dJdummy points Pini has been introduced for
computational purposes. The second part of the RHS of (4-8)
is thus the forcing function at (rl)m tor the elliptic

equation (4-5).
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into the concinuity equation (4-1J), we get

0. Substituting these

At -~ T
1 . PYie11 Uiy
1 (x.lv) +1 < (r,). -
5 (11)1 + \ri)i+l (‘\“rl'i 1 ot 1 at
1 3\\'{',
iy (2=, 3t 0. (3-9)

Fcllowing the same deduction between (4-1) and (4-5), we get
an expression similar to (4-53, with the second team on the

LIS and Gi in the RHS absent. Thus, Pil can be obtained

1
by the same SEVP solver by setting C:l = 0 and Gil = 0.
(Jd) At top win=3/3t Wi, T 0. Following the same line

of reasoping as in (c¢), we obtain Pin by solving (4-3) with
- P = 0 and ¢, = 0,
b n o in+l d L’ln

In summary, the eclliptic pressure diagnostic equa-
tion (4-4) is to be solved with the following boundary

conditions

1) At r =0 Poj = Plj i.e., (4-00
2 At r = (rl)m ij = Pm-lj + function (vmj) (4-8)
3) At 2 = 0 A:l = 0 and Gil = 0
1) At = = (:l)n C:n = 0 and Gin = 0
14




LIST OF SYMBOLS

an array of constants, varving only in r-direction,
defined by (4-4),used in (4-3)

Az, an array of constants, varving only in z-direction

e

defined by (4-14), used in (4-5)

ay an arrayv of constants related to ry and Arl used in
(4-2)
BBii an array of constants, used in (3-5)
b density anomalies, defined in (1-5), cm s-2
N
CXi an array of constants, varving only in r-direction, j
defined by (4-4),used in (4-5) I
CZ. an array of constants, varyving only in :--direction,

detfined bv (3-4), used in (4-5)

<y an arrav of constants, related to ry and Arl, used
in (4-5)

f Coriolis parameter, 571

g gravitational acceleration, cm s -

i an index, denoting i-th point in r-direction

j an index, denoting j-th point in z-direction

KH horizontal diffusion coefficient, cm2 s.1

K- vertical diffusion coefficient, cm> s |

LHS left hand side

m the maximum number of grid points in r-direction,

upper bound of 1

15
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Brunt-Vdisilld frequency, s71

the maximum number of grid points in z-direction,
upper bound of ]
n-1
n-2
-0
pressure, dvne cm ~
right hand side
radius, cm
radii of momentum points, cm
radii of mass points, c¢m
distance between two horicontally adjacent momentum
points, c¢m
distance between two horiczontaliv adjacent mass
points, cm
stabilized error vector prepagation
time, s
time interval, s

. . -1
radial velocity, cm s

. . -1
tangentlial velocity, cm s

vertical velocity, cm st
height from ocean bottom, cm
heights of circle points, cm

heights of cross and dot points, c¢m

16




Az

-

()

distance between two vertically

points, cm

distance between two vertically adjac

dot points

density,

Q
>

=3
cm

a constant density,

a reference density,

-d
g cm

17

varving

only in

-

adjacent circle

-direction,
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APPENDIX A — FORTRAN CODE FOR THE NON—HYDROSTATIC MODEL

A listing of FORTRAN code of the ocean model. The

major functions of the main program and subroutines are as

follows:
CCEAN main program, calls all subroutines, manages
job flow, controls input/output. ]
INIT sets up independent variables, Jdefines con-
stants
START defines initial conditions
‘ PUTOUT gets various fields ready for output
' MAP prints
ADVECT computes all inviscous terms, except for the
pressure gradient forces ‘
DIFF computes hori-ontal and vertical diffusions
PRESS solves the pressure diagnostic equations and
computes the pressure gradient forces, appears
only in the non-hvdrestatic version
J
CMATINY inverts matrices
S\ s e
BSM1 Used in SEVP method
BSM2
BSM3
FRWRD matches forward
BOUNDV sets outer boundary conditions for momentum
CHECK checks if the time step is linearly stable.
19




APPENDIX B — FORTRAN CODE FOR THE HYDROSTATIC MODEL

The hvdrostatic version of the model can lLe obtained
by simplifving the non-hydrostatic version. In the hvdro-
static version, the equation of motion in z-direction (1-3)
is reduced to the hvdrostatic equation

_Lg_rl:b ‘B-1)
vo - 3

Instead of solving the elliptic equation (4-5), the pressure

p is thus obtainable by vertically integrating (B-1). The
vertical velocity w can also be computed by vertically inte-
¢rating the continuity equation (1-7).

The FD forms of (B-1) and (1-7) are, respectively,

pl_] = Plj_l - 0.5 CC(A:ri lBlJ + Bl.]-l) (B'_)

. t t -
)iy Ygegioy (M) “ij-ll“-ﬁj

0.5 (4rj)y {“1]i+1 *“’1]1'

W, ., = W.. + 2
ij 1]
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CARU [»AGE FILE ETITOR(CIFLN) e VEISISr 05,29 CiTEalor2es82 TIvEstagt2s12¢99

i <€3PL1T BCEAND,S0LRACY,PRINY,SEC

19 PRAGRAM OCEAN 0guiogcC
e PARAMETER mEQ],A8¢1 0002000
3e PARAMETER wlgMei,P2aMe, NisNe],"2ahel 09gu30g0
' PARAMETER nDmarehjoMlgNeMant 000a0p0
Sa CIMENSION DATAY(NC) )OATAQIND),DATASING) 0005000
6o CAMNON/ZONE/VREI(F M) p VT (M) NE), VLML) N),BLIML,NL), VR (v, N1, 00ve000
Ta 1 VIZ2CU, N1) e VIQUML NY  BRA(MI NI VRI(M N, vTI(N M), 0ga7000
Be 2 VIS M) eBI(ML,NL), PN, NY) 0008000
9a EGUIVALENCE (OATAL,VR1),(NATAQ,VR2),(0ATAZ,VRS) 0009000
109 DATS DATAL/NDeQ,/,CATAQ/NDR0,/,0ATAY/NDR0,/ 0010000
11e COMMON/TmA R (M), R2(M1),0R1(™1),0R2(™),Z1(N),22IN1),0Z1(N1),022¢N) 0031000
t2e CRUMON/THR/RMR LEAR(NT),BY2(N), AL PHA,BNCA,BNOB,CORT,G,Pu(¥),Zn(N) 0012000
130 COMMANFAR/NELT, XTIME, I TIE,ISTER, [ SME, ITAPE, TRV 0013000
1da CALL INOUMP 0014090
15e 100 FOER™AT(T L) 0018000
160 READ(S,100)1TTme 0016000
17e REAV(9,100)TTER Q17000
1892 READ(S,10n)I0uY 0018000
199 REAN(9,107)ISH0 0019000
204 137EPRg 0620000
FET) PEAD(Y,100)ITAPE 001000
22 CALL INITY 0022000
23e IFCITINE EQ,0)G0 10 1C 0023090 4
2us ¢ 0044000
2%+ C CONYINLED INTEGRATION FRO™ A “IJTARY TaPE 00¢S000
2or C 0026000
27+ READ(CI)ITIE,MaTAL,CAYA2,P 00¢7000
LD G 10 20 0028000
294 10 CALL START 00€9000
30a 20 xTI“EalTI“EeYony, 0050000 i
31a C 0031000
2~ ¢ PRINT LT I%ITIAL FIELDS 00320q0
33e ¢ 0033uo0 f
34 cALL Pulsur 0034000
35 1F(ITER, k0, ))STEP 003sdq0
ALL 0" 90 [STEPSEY,ITER eodecol
ITe ¢ 0037000 '
382 ¢ CavpL e aLL INVISCID TER™S vodsco0
39 ¢ 0039000
PR CALL ACVECTY 0060000
4le € 0Qu1000
4ds C CrMByUTE vISCAUS TEQuS 0042000
ula C npge300C
Jue CALL UIFF 004000
uSe ¢ 0048000
ute ( ANC ACC PRESSLRE GRADIE™Y FORCES 'O TENPENCIES 0048000
ale 2 CIAGNASE (RECMVER) TwWE PRESSURE FIELC 0047090
48e ¢ ngusoo0
w9 CALL PRESS 004900G
€0 0050000
51s C MARCHING IN TIWE 0051000
S2« C FIRST TIME STEP IS FAKAARD [F START IS CaLLED 090%2¢C00
$3s C 09930¢0
Sda TF(ISTEP EQ 1 AML , ITIME EG,O0)NELTRQ,SoCELT 00%40q¢
§S« CALL FRwND 0095000
6w TF(ISTEP EUWt AT, ITIMELER,O)DEL TR 0DELTY 00%600¢
€Te 00%7000
c8a DEFINE PALNDARY VALIES FOR VELOCITY 0098000
59a C 0099000
80 CALL ©BAUNDY 0060000
sls ¢ 0001000
020 ¢ CrECK IF PELT 18 STaBLE 0003000
e3e (C 0063000
tds» CaLl Crmice 0004000
't XTI™L®XTIMESQELY 0005C00
b ITIMESXTINE/ Y000, 0080000
67¢ ¢ 0007000
¢8e C PEINT OLT RESULTS EVERY 10UT SYEPY 0008000
0% ¢ 0069000
70 IF(™OU(ISTEP, 10U T) ,EQ,0)CALL PyTaUY 0070000
Me ¢ 6071000
72» ¢ wkITE WISTORY TAPE EVERY ITAPE STEPS 0972000
3« ¢ 0073000
74 JF (™00 (1STEP, ITAPE ) EC OIWRITE(2)ITIFE,DATAL,DATAZ,P 0072000
75 90 CONTINUE 0975000
760 s$T0P 007e000

17 END 0477000

R i a




CARD InAGE PILE EDITAR(CIFEN) wa VERSIAN 05,29 DATEsiys26/82 TINEstagy 812199

ans WEMEBER INTT

I SLAROLTINE  IMIY 0001000
2 PAGAMETER “831,hm¢é novopc
3 PARAMETEN MlgMey,r28Mel, Niuhel,2uNe? 00030g0
G COMMON/ZONE/VRE (M )8 L g VTR (M NTY VZL (M1 ND BLIMNE, L), VR2 M, 1)y 00V6000
Se t VI2UM, N Yo V2L, N) B2 ML), VRIC(M,N1)ovTI(P NL), 00080900
LI 2 VIZIME A ) BI(" L NT) P UMY, NY) ApLe000
Ta CAMMIN/ TuA R (M), R2(M1)DRL(M1),0RQ(™),21(N),22(N3),021(N1),0Z2(N) 0007000
Ae COMMON/TRR/OMA ERER(NT ), AVI(N) ,ALPRA,ENDA,BNDR,CORT,G, (™), 2K(N) 00U8000
e CRM“ON/FOR/DELT , XTIME,TTInE,19TEP,18M0,ITAPE, TRV 0009000
10» PARAMETER mPgMgy APBNGY 0010000
11a PARAMETER NP ¥E2,ABLRIaNE Kol 0011000
12 PARAMETER HP1gMP ey ,"P2arPal NP 1BNHP o] NP2aNPa) 0912000
13 REAL®B RCOR,RIMV,RINVL,RTILNA 0013000
18a CRmMONEVP /R INY (M, MR, NBLK ), RINV] (MR, MP2,NBLK ) ,ACER (M, ), 0014000
15a 1 RYILEA(MPR) ,F(MPyNP ) NASTZ2(NBLK), ISINBL®),SLMF(NBLK), 0015000
10 2 TECHPLR) g FIL(MP) , FININP ), FRIINP),FAM(NPY , AX(MP),AY(NP), 0014000
174 3 BR(™h ,AP),Cx(MP),LY(NP) 0017000
18+ ¢ 6018000
19« ¢ THITIALIZE AL CEPCNNENT VARTABLES AND CANSTANTS 0019000
e0» C 00¢0000
2le ¢ 00¢)000
22+ ¢ ALPrA 1S THE NONDIMENSIONAL SMORTHING COEF, 00¢2000
é3e ¢ FAR TIME SMABTHING IN SLEROUTINE FAwRD 00€3000
24~ C 00¢ut00
2%« cELTa%¢0, 0025600
26 Al.prASE )0 9046C00
27 63080, Quertge
éfe LaTady 00caoge
29 CAL82,07,27228eSeSIN( AT}, 14815Q/180,) 0049000
30e C 0gsoco0
31a ¢ CEFINE RaCIl AT GAID POINTS ahD ALL GRID INTERVALS 0051000
32+ ¢ 0932000
33e CF 10 I3g,mt co33ro0
3da 1o CR1llrm2n ES 69340090
3Se 21 (1)eg, 0u3soao
36 nr 2y (m2,m 0gdengl
379 20 R1{IIZRI(Jwl)oli1 (o) 0037000
18 0% 3u [®,m1 cplsooc
39+ 30 R2(1IBN Sa(R1(T)emt(T01)) 0039000
ugn IRAC1)82 ¢ (RAC(1jemt (L)) 004000¢
a1n INZ(HI32 # (R (Y)erd(¥1)) 0041060
42n U 40 lag,Mt 0p42c00
ale 1o CR2(1I3RI(TIeR2 (et 0043000
ade ¢ MAKERBIMAGENRY) 0044000
uSe ¢ DEMAXBOR | (MAY) agus000
use € 004600C
a?e ¢ DeFINE 3L M2'S oguTUnn
uBs ¢ Qguaoat
49e SR Jay,t gyequoc
S0 100 Z1(J)3(Jel)e2ng k¢ VuSncoo
S1e AY 110 Jgr iy 0091Co0
$2a 110 D2 (JIe2t(Jey)e21 () REris
3 PZaC1)82 #(0, 50021(1)e21 (1)) ags3oec
Sin 12(1)80,5e022(1) vQl4loC
§Se DI 120 Jm2, Ny Ng3SCYs
Sas 022(J180,52(021(J)eC21(Jat)) 0ydednC
§7e 120 22¢J1822(J=1)e0220J) nps7CQ0
[ 1.1 PZ2(NIEE (21 (N)e2i(No1Yeg,Sa021(NLY) 009400
§9e ¢ MAYBMANMAG(OZY) 0ud9Cco0
¢0e ¢ OZuAXB0T ) (MAY) 00600090
ele ¢ 0001000
6dr ¢ DeFINE CHNSTANTS FAR SgvP SPLVER 000200¢
e3r ¢ 0383000
ods Axg1l)ee, 0004000
859 CY(“Plimo, [J1-3 T 0
abe Av(1)%0, 0066000
670 cY(NPIso, 0067000
1.0 £ 50 (e, 0008090
0% AXCIOV)NRL(T)/ (0,5 (RI(T)eR1(I*1))aCHI(IINNFT TY) 0089G00
7C» Sa Cx(le))ORt (1ot )/7(C, S0 (RICTI)SRI(To1))alRE(I, S (141)) 0070000
T1ie DM 60 Jay,nt 0071000
720 AY(Je1 )Ry, /(021 (J)eC2E(I)) 0072000
73 60 CY(Jel)mt /(DI (J)eNZ2(Je1)) 0073000
E 1.1 rYOT0 Juq NP 0074€00
19 08 70 lmg,mP 007%000
T6n 70 RO (L,J)18eCX(1uax ()oY (I)adY(]) 9070000
77 NSIZESN L /hULR s NIV E) 0077000
78s 0F 84 NPgt, MBLKY 007800C
79« AQ MRSIZZ(NB)ENSTZE 0079000
80e NBSI22(NBLK)g e (ML) )aNSTITEANALK Y
22




CARD IMAGE FILE ECITOP(CIFEN) we VERSIOMN 05,29 OATEmIN/26/82

ana MEMBER [INITY

LAR]
82s
832
84da
8%
e
87
1.1
89
90e
Qla
S2e
§)e
qan
9%
qér
§7e
98
9Ge
100«
1gte
102+
103
190
105a
1062
197
108

c
¢
4
4

[aNa¥al

138

180
150

TIvEaldpi2112199

00080000
0081000
A AND M ARE CANSTANT LSEC 1M SURRALTINE pe*Cyv n082000
FeR CANSTANT NIV, AND VRRY, CONDJITICOAS [ L3 14.17]
0064000
BNCABR ) (M1)/Q1(r) 0085040
ANCRELRI(MY1)eP (M) )aCRI(M1)/7((RI(M1)oR1(M2))eRL(M)eCRYI(¥2)Y) 008e0g0
snnhAs0, 0087000
0088000
CeEFINE CENSITY RELATEC CONSTANTS 0QesCQu
0090000
arest, 00910060
o™ 130 Jmi, 0092000
BvalJle) Eeb agvionc
THVS(, 0gwato0
o 13% Jsit,’ 0095000
TRVEARPAXI(THY,RVA(J)) 0096000
TAVEL,/3GRT(TRY) 0097000
0098C00
CEFINE »ARTZANTAL AND VERTICAL TCIFFLSION CEEFFIENTS 0099000
0100700
CrEFHB0,002*0R (1 )ee2/0ELTY 0301000
CREFZ8Q,001o0Z 1 (1)n%2/0ELTY 0102000
D" 140 lat,“1 0103000
PR LIISCOEF (Y o5 s AP («FLAAT(M1T)/7,)) 0104000
0N 150 Jsi, Ny 0to%co0
IN(JIBCREFZo (1 5, o (EXP(aF  SAT(Jm1) /S, )+EXP(=F AT (MNe))/%,))) 01os000
RETURN 007000
ENC 0108000
23
i T




»
CARD IMAGE FILE EOJTER(CIFL™) ee VERSION (8,29 OATEW10/26/82 TivEelutl12812199
see mgmwyER START
1s SLEROLTINE STagy 0001000
2e PARAMETER m821,rm4t 00ueooo
3e PARAMETER MisMaj,raMel, nighel,"28n02 0003000
4e CRMMON/ONE/VRYI(F M)W TI (™, 1), VI 1aN) RLIML, MY, VRI(M,%1), 0004000
S 1 VT2CM M), VEQTmY %), B2( "o N1) o VRItM,NL), ¥T3(¥ Nt), 0008000
Qe H VIZ(Migh ) BI(YI, L), PLut, M) 0006000
Ve CAWSON/TaN Ry (w), B0 1),0R1(M1),0R2(7),Z1(N),22(N1)C28(N1),D22(N) COOT000
Qe CoMMON/TRR/RuP bR CR(NT)JAVIIN) AL P BENCA,BNDA,CIRT,Gomu(w),IN(N) 0QUB0QO
LY PARAMETER NCu2ereh[eMiaNeran] 0009000
10s CImENSION DATAL(NC),08TA2(ND) 0010000
1le EILIVALESNCE (NaTAl,vR1),(CATA2,VR2) 0011000
j1e ¢ 0012000
13a ¢ INITIALIZE “a8§S FIELLS FAR A TWEORETICAL BING 0013000
14e 0014000
15 1118y 0015000
160 112813 00te000
170 1219112 0017000
180 j22am1 0018000
190 AvaGel 0gne 0019000
2Ce neo10 [el11,112 000000
21 10 AU(leN1)ORAMAGe RS (FLYAT (lalt1)/R 03,13199)2G/RKY 00ci0gC
22 co 3o IeI21,122 0022000
2. 30 (I, N1)ERI (112,01 )EXP(eF L *AT(1a]2101)/4,) 0023000
24s NN 30 Jey,ne2 0024000
PR FACTREXP (FL AT ( ur})/% ) 00e50¢0
260 3% 4y Iwg,v 00¢6000
éle 49 S1(1,J)IeRL (Y, N1y ek QY 0Qev0o0
28s n0<8000
% ¢ PLESSURE 18 ORTAINED =YCRASTATICALLY FRAM BUIVANCY 0029000
30e ¢ 0030000
31 S %9 Istm 0031090
320 SA Pll,1)8e0 ,5eRuAn22(1)eB 0],1) 6032000
332 % 60 JE2,Nt 0033000
Jae C* 4y [31, 003400C
3Se 8¢ P(1,J)12P (T, Jat Jay,50RFAeCZa(J)a(B1(],0)¢B1(1,Je1)) 003%000 |
Jos C 003eC00
e ¢ TANGENTIAL VELOCITY IS In GRACIENT PaLarCE «1Th »43S 0037000
Ine ¢ 0038000
15 e 1y Jmy i 30399¢0¢
e LLEREERE PP 00400g0
ile PrES (M (], )eP(lel,J))/(SnralfR2(])) nNuinoo
ey “ADS(U SarfMiIeqy(]))ea2eR 1 (])ePRF WOLY-DE Y]
13e JJlgv PELR LT
CRY] 118l 044000
a9 [F (Al LT,0,)01 T8 14C gcuSo0yC
46 Te vT1(led)Ben,SeCARTeR1(1)eSGFTIRAD) 0046000
ivre ¢ 007000
4Re ¢ SET CATA2BNATA| FR |EAFFROG 948090
499 ¢ 0guscag
S0» ne Mg (s ,N0 00%v000
Ste Ag caraglliIsnaTatcry 00%1000
52 CALL HOULNDYV 00%5290¢
§3a 0o 90 18,%" 0053C00
S4e 90 CATAL(L)eDATA(]) 0096000
S RETURN 005%000
Soe 19¢ PRINT ti0,11,J0,PGF,Rap 00%6000
§7e 110 FORMAT(® RANICAL In SLBROLTYINE STARY 18 NEGATIVE aY (I,5)m¢,218, 3097000
LA 1' PGF, RAD 231,1P2812,7) 00%8co0
$94 §Tov nge9col
00 END 0060000

24




CARU [maGt #[LE EUITER(CIPEN) ew VERSION 08,29 CATERI0/26/82

see MEmMBER HOLNDV

e
e
3
de
Sa
LX)
Ta
8e
L XY
10s
1le
12
13s
jda
15
182
17

IsXalalal

10

1
R

TivEptag12112199

S AXALTINE WAy

PALAMETES m21,rm0

PAGAMETE N viaMal,P2a%e2 , N18Ne) A2BNS2

Cow™MAh JONE JVRL (P pM 1) v T (@, %8, VZE(®1p%) RL(%1,N1),VR2(v,* 1),
VI2(m N 1) w20 1N ) B0 N1 ) VR N ), v T3> ),
VITEY N) B ("1 N1) P (™1 ,AL)

CVRP AL Tam O (M), k2(M1),0R (M1 ),DR2(%), Z1IN),22(N1),021(N1),022(N)

CRmMON/ Tl Hem b lCRINT ) BVRIN) ALPRA,BNDA,BNUB,CBRT )G ha (™), 2u(N)

ce 19 Jsy,n

CATERAL BALANPARY FRQ TANGEHTIAL AND RACIAL VELACITIES
ASSUMING CPNTINLEYUS VERTICITY AND CIVERGENCE

VAU JIBANTAOVEQ (M1, J)4BNERO(RI(MY)aVA(M1,J)eR|(M2)eVER(Y2,J))
VYZIMp JISANTARYT (M1, J) *uNDRO(RI(M1)aVT2(M],J)eR1{M2)evTR(M2,]))

RE TURN
END
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nguenag
Jauscgn
aguueng
CE TR
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nguecCacs
UguecCyo
colvcoo
0ylingn
aQ100¢C
0g13vec
00lafQ0
001SCQ¢C
0pleC00
0017000




CARD 1wagt FILE

sot “buMgh DIFF

e
rx
3o
ade
LT
[T
Ta
B
9
{0n
11s
12e
130
130
15e
16
17
180
19«
20»
il
22e
23
24e
29
26»
27
é8xs
29
30
3l
32
33s
Jue
15e
3o
37s
38«
392
40
[RE]
a2»
LR R
dde
4Se
b
4l
ufBle
49
L {2
Sle
e
§3s
Sde
59+
S6e
§7e
S8e
§9e
(11}
sle
(T
o3
eds
(21
66
6Te
89
en
700
Tle
720
73e
Tae
79

EFTTAR(CIFEN) ew VERSIAN 05,29 CATES10/28/02 TIvESlup1 2112199

[gXaXal

[aNalgl

OO0

(2 Xa N al

1

SUAMALTINE DIFF
CarPLTE tmE FIFFLSION TERAWS

PARAMETER w22t ,A2g1

PARAMELTER Mighet,nazmed,Ntahel, 28N e

CRMSMANJOAE JVRE(P A1) VT (% M1 ) V2L (™1,N),B1{¥1,N ), VR2(u,r 1),
VI2(M,N1) o VI2IML,NY B (1, N1), VRSN, NT), VT3 Ny),
VII(Mg M) pAT(P1,N1) Py, NY)

CAMMAN/TUl /R (M) RRLMY ) ORILM™L)JDRE™I,ZIUIN) (22N )sOTE(M1),DZ2(N)

CruMAN/TRR/RUMN R ER(NT) BV (N) ALPHS, BNPA:B"DG;CO"I:G.*K(“),Z'(N)

PIRENSION VR (M, 1) VT (MpN1 ), v 2™, N)Y,B (™I, ,NT)

EGulVALENCE (vﬂ v-l),(v' vrl),(vz,le) (B,81)

WANTIANTAL DIFFUSION OF RADTAL VEL®CITY

DR 10 st
TN 1o Jag,m

10 vEICIJ)avRI(T, J)erR(T)e(((VR(]*1,J)aVR({],J))/DRI(T)

1
2
3

e(VR(1,J)evR(Ie1,J))/0R1(1e1))/CR2C(I)mVR(I,JI/(R1(1)eRYI(I})
*0,Se((vh(le),0)evR(I,J)1/7(CH1(T)aR2(]))
S(VR(T,J)eVR(Te1,J))/7(NR1(TIel)*R2(le1))))

W J2ONTAL OIFFUSIAN OF TANGENTIAL VELOCITY

£e 20 Jeg,nt
DT 29 [eg,v1

20 VI3CI d)ave (L, )emk ) (VT(I*1,J)avT(],J))/0R1(])

1
2
3

S(VILT,J)evT(1e1,J))7091(1a1))/0R2(1)aVT(1,J)}/(Ri(T)eRY1(]))
PULSRL(VT(LeN,0)evT(T,J))/(DRYI(T)2R2(]))
S(VT(I,J)evT(le1,J))/("R1(lal)eR2(1e1))))

“O0RT2ZONTAL DISFUSION OF VERTICAL VELOCITY

00 30 Jeg,N1
0" Sy [mg,m

30 vZ3CLedduvIB(L,J)emm (Yo (((V2(Iet,J)ev2(],J))/0R2(L*1)

t
2
3

«(VZ(l,J)ev2{l=t,J)1/DR2(1))/0R1L])
“)eSa((VI(I®1,J)evT(],Jd) 1/ (DR(I*1)ORI(]*1))
S(VZ(1,3)ev2(1e1,J))/7(CR2(1)*R1(1))))

ar 40 Jmg, N

80 vI3CLaJIBVIICL,J)emn(1)e(VE(2,J)avi(1,J))/7(DR2(1)eCR1( 1))

1

e S0(VZ2,3)eVI(1,J))/(NR2(2)I*RI1(2)))
nA S0 Je2,nd

S¢ Vl!‘”l JIBVII(MI, )¢k (M1)e((ovT(M1,J)eVI(%2,J))/(DR2(M1)aDRI(M1))

SlavZ(+Y,J)ev2(M2,J))/(0P2(ML)eRTI(*1)))
AL [2ANTAL CIFFUSION aF @

0% &0 Jmt,M1
08 6y lsg,w2

60 33CI,J)0E3(L,J)emn (L) (((3(Tet,J)eB(],J)))/70R2(141)

1
2
3

«(R(1,J)eB8(le1,J))/0R2C1))/CRIC(L)
0,5 ((B(I*1,J)eP(1,J))/70CR2(T01)eR (1))
0(2(1,J)eB(Te1,J))/(NR2(T)eRTI(1)I))

AETD Nt

7O SVC1,J)883(1, ) ern (100 ((B(2,J)eB8(1,J))/(0R2(2)e0R1(Y))
}

40,50 (b(e,J)2901,J)}/(NR2(2)*A1(2)))
Co By Jst,Nn)

R0 B3(M1eJ)B3IMT, g enk (M1 )a((@B(M1,])e8(%2,J0))/(DR(M1)eCRI(%1))

1

e (A1, J)eB8(¥2,3))/7(CRA( )R (M1)))
VERTICAL DIFFUSTIAN OF RADIAL VELOCITY

0% 90 Jm2,N2
0 ¢ Jug, Mt

990 V“!(IIJ’IV“S(I JYeIR(I) O (VA(1,J01)0vR(1,J))/022(J01)

100
t1e

o(VR(],J)eVR(], J-l))/DZZ(J))lCZI(J)
rn 100 le2,¥y
vR](lal)lvﬂ!(x,|)02K(l)'(V9(XaZ)-VR(X'l))/(ﬂlitz)'oll(l))
oM 110 le2,~y
VRICToNT)BVAZ(T,h1)eIR (L 1V aloVRITI,NT1)®VR(TI,N2))/(C2R(N1)aRZLIIND))

VERTICAL DIFFLSIAN 0F TANGENTIAL VELPCITY

26

oovi0QcC
0gu2ogo
opuloge
00nacac
90085040
0Quetdo
0007000
QQueaQo
900900¢
0010000
0011000
0012600
0013000
00i4C30
0015090
0016000
0017600
0018000
0019Cy0
00€0Cy0
0021000
00¢2000
00¢3000
0pcucye
005000
0026000
00€7090
00¢8000
009000
0030000
00351000
0032000
0033000
0034000
0035000
0036000
3037090
0038000
9439000
0040000
0041000
0042000
0043000
ngaaoQo

0045000
0046000
0047000
0048000
00499000
09%0000
00%100¢
0092000
0093000
00%6¢000
0095000
0056090
0097000
0058000
0039000
0000000
0061600
0062000
0003000
0004000
0005000
0066000
0087000
0008¢00
0089000
0070000
0671000
0072000
0073000
0074000
0075000



CARD IMAGE FILE EDJTOR(CIFEK) == VERSIAN 05,29 CATEs10/26/P2 TIvEmlag13112199

aan MEMBENW D1FF

76e
77
78»
19
40
8l
(T4
83
1
4S5
[ 11]
aTa
88
49«
S0
91
S2»
93
Sde
95
Q6
97
G
99
100a
tetn
1cde
103a
1044

[aXaXal

[a2aNal

C® 120 Js2,%2
or 129 le2,™y
120 V'!'l JIGVTII(T,0)eZR(J)n (VT (T,Je1)evTI(1,J))/D22(Jel)
S(VT(L,J)evT(1, J-l))/uzz(J))/olltJ)
of 130 1a2,"1
130 VIICIo1)oVEI(T,1)eZXC1)a(VT(T,2)eVT(L,1))/7(022(2)2021(1))
0F ta0 lm2,~t
169 VISCIANI)ISVTICT, N1) o2 (N1)a(aVT{I,Nt)OVT(I,N2})/(CZ2(NLYONZLI(NT))

VERTICAL DIFFLSINN 9F VERTICAL VELACITY

ne 150 Js2,M
oM 150 Iat,™y
1Se vll(I:J)IVZl(l.J)OZK(J)'((vl(l Jet)evZ(l,dI/CLI(I)
e(VZ2(T1,J)eV2(1,Je1))/021(Je1))/0220))

VERTICAL DIFFUSI®N OF B

re 199 Js2,%2
N 1ed 1t
160 w31, )R8, )eZR(JI0C(RI(T,J01)eB(],J))/022(J41)
1 (R (t,J)eB(1,0e1))/n22CJ))/0210J)
rY 170 Tmp,™
17¢ =3¢, 10883 (1,1 e2n (1) e(P(],2)eA(1,1))/(022(2)+021(1))
* 1ed fsf,“1
PAC AY (L MBI N 1) e2N (N1 ) e (@B (T, %10B(]1,%2))/7(0Z2CN1)e021( 1))
AETHAN
ENO
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0076000
0077040
0078000
0079000
nQ800Go
0081000
0082000
0Qu3000
0084000
00e5090
0000000
0087000
00%8000
1089000
0090000
6991000
0092040
0Qv3000
2094000
009%0¢0
Cgvelol
0097000
ng%8000
n099600
01v00g0
0101¢C00
¢1uacyo
0103000
0104000




CARD IMAGE PILE ECITAP(CIFEN) we VERSION 05,29 OATES10/26/82 TInEniag12112199
ase MEMHER FRAWRD
1» SLANOUTINE FRaR( 0001000
2e PARAMETER w8y, n8¢1 0003000
3 PARAMETER Mighe],ra e Nighel, 28N 0003000
' PARAMLTER yNg2ershiérlathenganNy 0004000
Sa CAMMON/ANE/LATAL (ND) JCATAEND) ,PATAI(ND),P(M],N1) 0005000
L1 C"HNON/VuH/Hun,Luen(\|),ng(N),ALPnl,ENDA.B~OB.C85!'G,F1(").ZK(N) 0006000
Ta CAMMBN/FOR/DELT, KTIME, JTIME, ISTED, [SM0, ITAPE, TRV 0007000
8a C 0008000
9 ¢ REFLACE CATAY wITw THE NEw VALUES 0009000
108 ¢ 0010000
11e oM 10 J®g,n0 0011000
t2e 10 CATAI(I)SNATAL(1)e2,°CELTeDATAS(]) 0012000
1390 C 0013000
14a ¢ TIrE SMANTRING 0014000
152 € 0015000
16» IF (AL CTSTEP, ISK0) NELCIG TR 3P 0016000
17 o® 20 IsmpND 0017040
182 20 LATAUI)NATAI (L) o (DATAI(I)SUATAS(])a2, *OATA(]))eALPHS 0018000
19¢ 3g CONTIMGE 0019000
290 ¢ 0020000
it C FyrndRD *ARCHI*G 0021000
dés ¢ 00¢2000
23e g a9 le1,nD 0023000
24 a0 DATALL])uDATAR(]) 00cudgo
29 £ S50 lst,w0 09eS000
FIY) €g rATA(L)SNATAY(]) 00¢eb0C
eé?a ¢ 00e7C00
28 ¢ Zr A€ ALY CaTaY FAR NEXT STEP 00£8000
e% ¢ 00€9000
I CY 00 I8y, ,NC 0039000
Jla 6¢ rAtas(l)so, 0031000
32 HE TN 0042000

33e EMU 0053000




T ——
CARD IMAGE PILE ECITOP(CIFEN) we VERSIAN 05,29 OATES10/26/E2 TimEwtagtzgt2eoe
san FEMHEN CmECK

12 SUBMOLTINE ChECH 00V1000
2n PARAMETER M821,n3510 00ugogd
3 PARAMETER MiuMey,r23Med,hiale],  28Ne2 0003Co0
da COMMONZONEJVRECP M1 pVT (% N33, VT (Mten),BE(MY,%1),VRI (w0 1), 00U4090
Se 1 VY2Cr oMY pVZ2( 1 oMY, PRI M) VRI(M,N), VTSV ,0 1), 0005000
o H VITEP1,K)eB3 (M1 ,NL),P (M1, NT) 00ve000
Te CAUMON/Ta® /R {N)  k2("1),DPIIME),DRA(M), TI(N),Z2CN1),021(N1),022(N) 0007000
e COMMON/FAR/CELT, XTIVE ,JTIYE,ISTEP, 1SN, ITAPE,TEY 000800¢C
L2 CIMENSION whAK ) (M), wORK2(N) 0¢09000
100 DN 1o Jmy,Nt 0010090
tia 0" 20 Imi,M 0011000
128 20 WRRKIC(I)EDR2(T)/APAXTI(1,,VR2(T,J)) 09t2000
13 MINBMINMAG(WARKY )01 0013090
14 CTawBlRl(MIN)ap @ 0014000
15 OTaAMINL(PT,DELT) 0015000
160 10 CONTINUE 0010000
17s 0e 40 Ist,~t 0017000
ths £O0 30 Jsi,N 00318000
192 30 #PRX2(JIBNZA(JI/ArARI(1,,V22(1,J)) 0019090
2012 MINSMINMAG(RORKG )t 0020000
ele DTawORKZ(MIN)np 9 0g21090
220 OTeAMINI(DT,DELT) 0022000
23s 4g CONTINUE 0023000
24w DTaANINI(NT,TRY) 0088090
éSe IF (UYLGE,CELTIRE TLRN 00¢500¢
20+ CELT®O, 7TSwDELT 09es000
2T PRINT 100,0ELT 0047000
28 100 FORMAY(////7/, ' eneannsCELT IS CHANGED TO',{PE11,2,! Sengeasanen’) 00268000
29 RETURM 0829000
30 END 0030000
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CARD IMAGE FILE EDITOR(CIFEW) e= VERSION 05,29

asn MEMBER ZILCW

1s
ri
3s
as
Sa
(1)

10

SUBHOUTINE ZILCH (44N}
DIMENSION AlN)

DR 1y Im,N

aty)eo,

AETURN

EnD

DATEm10/26/82
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TivEs1as12012199

oguioge
0002000
0003000
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0008000
0006000




CARD ImAGE PILE ECITOR(CIFEN) ow VERSIAN 05,29 DATER10/26/82 TInEsiGy12s12199

see “EMBEN ADVECTY

-
»
(a N aXal

a3 ¢
24s €

b

-

»
[alakal

aln
ale

43

4ds ¢
4Ss ¢
4be C
a7s
4l
49
50
L3N]
52
53
S$0a
11
Sée
57
82
59
60+
el
62
(3 1]
['TX]
e
o6
670
68
69 C
70 C
Ti» C

[aNaNal

SUBROUTINE ADVELY
CI*PLTE TE ADVECTIVE TERNS

PARAMETER Ma21,rmel

PARAMETER MigMel,r2uMed,N1sNel N2BN]
CANMONZONE/VRE(F ML) VTILM NL) VIE(MI4N),BLINME,NY),VR2(V,NY),

1 VIQCM NG ) VT2(MY,N) B2 (M1 ML) YRI(M,NT),VTI(¥ Ny,

e VIZ(MY,N)pBY(M1,N1) PN, M)

CoMMON/Tug /R (M), KAL) ORE(ML),ORI(™),Z1IN),Z2(N1)+D2L¢NY),DT2(N)
CAMMON/THR/RHM, heERINT))BV2IN) ,ALPKA,ANDA,BNDB,CORT,G,Mu(P),ZK(N)
DIMENSTON VR(M N1), VT (M NT) VI ]1,N),B("L,N1)

EGUIVALENCE (VR,vRQ)a(vT,vr2),(VZ,v22),(0,82)

HARTIANTAL ACVECTINN FOR RADIAL VELOCITY

c® 1o Jap,N1
0Y 1o 182,m
10 VRY(],J)8a0, 290 ((VR(T,))eVA(Te1,J))e(VR(T,J)aVR(Tel,J)),CR1(Jet)
1 S(VRITet,JIOVRIT, J)IA(VR(Te1,J)eVR(],J)I/0R(]))
2 *VRILT,J)

HORTZANTAL ADVECTION FOR TANGENTIAL VELOC]IYY

cr 2n Jug,Nt
Pr 20 182,mt

20 VY3(1,J0)800,250¢ (VR (1,3)0VR(1®1,J))e(VT(1,J)eVT(1e1,J))s0R1(1e1)
1 S(VR(Te1,J)OVRT,J))n(VT(Te1,J)eVT(T,J))/0R1())
2 evT3(1,J)

HARJ20NTAL ARVECTIAN FAR VERTICAL VELBCITY

co 30 Js2,nt
D% 30 13,2

30 vZ3C(10Jd)IRe0 2Se((VR(L,J)ovRITI,J®1))I0(VI(Tod)eV2(Tot1,4J)) LRRLT)
1 S(VRIT@1,J)0VR(Tot Jot))a(VZlTI*1 o J2eVZ(],J))}/0R2(201))
2 *v23(1,J)
0O 40 Jsg,Nt

40 vI3C10J)me0,259(Vh(2,J)*VR(2,Jmt)SatVZ(2,J)ovI(1,J))/DR2(2)
1 *w2301,J)
ne So Jeg,Nt

50 V2I3(M1,J0)8a0,250(vRI¥Y,J)evR(M],J0a1))e(VI(n],J)evi(¥2,J))/0R2(MT)
1 *vZ3tve,d)

HARIZONTAL ACVECTION FAR BUBYANCY

of Ay Jag,ui
CO k0 I832,M2
80 B3(I,J)W83(T,J 00, S0 (VA(T,J)e( (B ,J)aB(lol,J))}/NRE(])
! SVRCI®1,J)%(B(T41,0)e0(],J))/70R2L1¢1))
08 Tu JEi,N1
70 83(1,9)883(1,J))e0,54VR(2,J)%(R(2,J)°8(1,J))/0R2(3)
ch 4o Jsi,n1
Ry RIIMI)I)ISRI(M],J)e0,50VR{M1,J)n(8("1,J)=B8(M2,J))/CR2(M])

VERTICAL ACVECTION FOR RACIAL VELOCITY

tn 90 Je,n2
ne 9y JE2,M1
90 VRICI+JIBVRI(T,u)e0e@80l(V2(1=1,J)eVI(I,J))0(VRI],J)evR(],J=1)])
/022CJ) (VAT , Je1)evE(lat,Jel))e(VR(I,Jel)evR(],J))
2 INT(Je1))
LDLAR 1 1 [lz,ﬂt
9% YRI(I,1)8VRI(1,1)0042%e(VI(1,2)6v(101,2))0(VR(],2)0vR(1,1))
1 /022¢2)
NN 9o I82,M
96 YRILIANIIBVRI(T,N1)0C,25a(VI(Inl N1)eVRLIINI)Ia(VR(T ML YoVR(],N2))
1 /NT2INY)

VERTICAL ACVECTIMN FAR TANGENTIAL VELOCITY

31

0001000
0002000
0003000
0004000
00u%000
0004000
0007000
0008000
00u%000
0010000
0011000
0012000
0033000
0014000
001%000
0036000
0017000
0018000
0g19000
0020000
0021000
0022000
0023000
0024000
0025000
0026000
0027000
0028000
0029000
0030000
0031000
0032000
0033000
0o03ac00
00358000
0034000
0037000
(TELITL
0039000
0040000
fouj0g0
9gag000
0043000
0044000
0045000
0046000
0047000
0048040
0049000
0090000
0091000
005200¢
0093000
00954090
0095000
0096000
0097000
00968000
0099000
0060000
0001000
6062000
0083000
00084a0g0
00a50g¢
0000000
0007000
0008000
0089000
0070000
0071000




CARD [maGt FILE ECITOR(CIFEW) oo VERSION 05,29 ODATER10/26/82

ane “LMEEK AQVECY

720
73s
T4
754
Tes
77
784
79
8Q»
e1e
a2
Ale
8de
8Se
86
a7»
[ 1.X]
294
902
Q1e C
92 ¢
S3s
Gue
99s
Sbe
97
98
99
100
101
108s C
103 ¢
104s ¢
105e
1064
107«
108e
109« ¢
110 ¢
111 ¢
112»
113e
11de
115e
t1&e
1172
118«
1192
ta0e
1dle
122»

[aXaNal

[a XaXal

seae “EMAEN ADVECT

[N 1
LR 1y

Jea,Ng
Is2,*)

TIvEatlug1 2812199

100 vTILLlpJ)avyi(l,))e0,280((VIClal, J)ev2(T,J))o(VT(TsJ)avT(],0e1))
1 INTICIIo(vICT,Jet)oevi(Tet, del))alvTI{],dol)=vT(1,0))

N 1gY

0220 )e1))
lz2,"1

(U8 vISU1ot)avTI(l,1)e0,250alv2(1,2)0v2(1w1,2))0(VvT(],2)evT(],1))

1
ce 19e¢

108 VIZCTon)IBYTSII,N1)e0 250 tvT (T, N1)eVI(TImg,NE)IaCVT (TN yavT(],Nn2))

/mze()
182,%y

s022¢6N1)

VERTICAL ADVECTION FAR VERTICAL VELMCITY

C™ lau Jso,nt

R 'Y

Ts1,y

1an V2301001 2VI3 (1,000,280l (V2LT,J=1)evECT,8))0(vICTaSdev(l,Jdot))
T ) (VLT 001)evT(T,0) e VT, Je)ev(I,y))

1
2

cno1sn
tY ise

1NZ101))

VERTICAL ADVECTION Faf @

J82,2

Tav,“y

150 AV(1,J)3R3(L,1)e0,50(VIIL,J)n(R(1,J)ed([,Jel))/0Z28(J)

1
te g0

eV2UI,J01)0(B(1,41)R(1,J))/022(3e1))

121,

160 BY(l,1)88%(,1)e0,5%vZ(L,2)8(RI(T,27eR2(1,1))27022¢(3)

s 170

Ist,v

17¢ e300l 1) R 0T, )an SevZ (T MUY alACT, M1 ad(T,N2))/022(01)

INERYLIA TERMS FOR HORTZONTAL MOMENTU®

L8 110 Jat,nt

on 110

VRICI JIBVRI(T,J)evT(1,d)a(VT(I,J)/R1()eCAR])
110 vII(1,0)avTI(I,J)eVR{T,II(VTIL],J)/81(])eCORY)

182,

RLOYENCY TERN FAR VERTICAL MCTELERATION

Y 120 Jag,*1

0t 1Qu

lat, vt

120 v2301,0)8V23(1,0)e0,50(R(1,J)eBL1,J"1))

ce 130
PLARE 1]

STRATIFICATIAN TERYM

Jot,hy
Is1,"

130 A3 e1,d)983¢T,J)90,50(VZCT,J)eBVRLI)OVI(1,J01)08V3(J41))

RETURN
END

a0DEpD N

stuAace

122 RECORDS

32

0072000
0073000
0074000
0075000
0076C00
qarvrogo
ag780¢C
0079000
0Qegdg0
0081000
0grgoo0
0083000
008u0Q0
0965000
00868000
QQe7090
opsgceol
00089000
0Qv00q0
00931000
6092000
0093000
0Qvu000
nQ9%5000
vovelod
00%7C00
sovacto0
0099000
0100000
0191Gg0
0102600
0103000
atuusso
01v$000
0106C00
otuTIngo
Q1v8000
0109000
0119000
0111000
0112000
0113000
Q116000
011%C00
0116000
01170Q0
0118000
0119000
0tegeqo
0121090
0142000




CARD ImAGE FILE EOITAR(CIFEN) ee YERS]AN 09,29 D0ATER10/20/82 TInEatagl2s12199

ese MEMBEM PUTOLT

1

an

3a

4

Se

Y]

T

8

9
10e
ile
12
13e
148
15
16n
17
18
19
20
s
22»
P31
24
2%
26s
27
8
29
30s
Jie
32
33e
Y4e
315«
36
17a
1R
398
yfle
41
ude
43
qda
uSe
4o
4t
4l
49a

b
7nE
kAR
718
728
1290

3¢

a6

ce

SLARGUTINF BLTYST

DARAMETEN HE21 084t

PARAMLTER MigMe),r28Med Nighe]| N2ENeQ

COMMAN/ANEZVRI (P ,NT) o VTECM,N1), V1™ gN),BLIML,NL),VRI(¥,* 1),

1 VI2(M N1 ) vZ2(M1,N) 82N NL), VRI(MNL),VTIS(M,N1),
2

VISIME,R) B3 (MI,NL) P (M, NY)
CIMMON T /R (M), k2 1), DR (ML), DRA(M),Z1(N),22(N1),0Z1(M1),0L
CAMMAN/THRJHMA , km@R(NE)oBVIIN) ,ALPHA,ENDA,BNDR,CORT,G, MK () ,2K
CAMMONJFOP/NELT, xTINE, ITIME, ISTERP, 1SM0, T TAPE, TBY

TS SUBROUTINE PRINT OLT FIELDY FOR A QUICk LOB

FIMENSTIAN TNUM(R,0)

FRu™A1 (27774 FATTIAL VELICITY (CM/8) AT Ta',16st w')
FIGUAT(//7779% TANGENTIAL VELOCITY (C%/8) AT Yo!,lg,! 1)
FRRMAT(//474* VERTICAL VEL®CITY (C™/5) AT Te',l6,* »*)
FAOMAT (/7770 EBLEYANCY FIELD (0,001) AT T8',16,' ')
ERQMAT (/77770 FWeSSLRE (010 NYLE/CMae2) AT TINES! , 1g,' r!)
FRNAQMAT (MY, /7/777,2Ch " ¢000cetoss ALTPLT AT TIME 31,18, ~
1 Fa,2,t DAy ISTER a',17,! *esssasresees!)
UAYIXTIME /780400 0 ,0LCH

PRINT T720,1T1E, Oav,ISTEP

ch Lo Jug,Nt

DA 1y Tet,m

10U (1,J)8vR2(1,J)

PRINT T00,171E

CALL ™aP(INUIM,RY,22,%sN1)

0" 2u JEi,!

nn 2y (e,

10u™(l,J)avT2(1,J)

PRIMT JIS,ITL"F

CAILL MaP(INIM,Ey,22,%)81)

LY 3y Jsi,h

S 3y [3,m

Tl )sv2201,J)

COSNANE S PR 84 &Y

C3LL “aP (I w,E2,010"1,%)

EEIFTINT ¥ RN

PRI € AP

[CUM(L,J)3RE(T,J) 01,2

PRINT 716,171t

CALL ™aP({IPUM,Rz,22M1,N0)

oY Sy Jsy,tidl

ne 50 [m1,1

1CLM(1,J)8P (1 ,J)e1 E=t

PRINT 725,1T1%E

CALL ™AP(INDLM,R2,22,%1,%1)

RETURMN

EnD

33

2N}
(N)

- LAY}

ogui090
0gueo000
0003000
00V400Q0
ogusSeo0
0006090
0007000
0Queoge
0008000
0010000
0011000
0012000
0013000
0Ql4co0
0015000
0016000
0017000
0018040
0019000
00¢0000
00€109QC
00¢2000
¢0e3ouag0
00cu0y0
00¢%000C
00¢6CQ0
002700¢C
00e8090
0029000
0030000
0931000
0032000
0033000
oolucoo
0035no0
0036000
0g3rao0
c038000
€039000
gg4gcoe
apaeico0
0Quecoo0
nQu3doo
Ceeulgl
NQuS006
Q046000
nguToQo
NQu8coQ
00ueCn0




CARU 1MAGE FILE EVITAR(CIPER) e« VEOSIAN 05,29

eaq MEMEEN ¥ 1

ta
e
L X
de
Se
LX)
Y
LY
9a
10a
11a
tas
134
1dn
1S5»
16n
172
18a
19

79
80

20

3o

SURARALTIANE “aP(a,h oM ynN)
PARAMETER MBI, A8
QIMENSIAN R(MM),2(NN)
INTEGER & (M,n), IR (M), 12(N)
FAWMAT (1nS,7X,2%1%)
FARMaY (1S, Tu,3%,251%)
MP.“]N()(ES,'M)

DM 10 l2),MP
1R(1)SR(1 Va1 Eager, 1

Dt 20 Jey,NN
12(J)82(J)) 0 Ewgog,!

PRINT Ty

PRINT 70, (1R(1),18],"P)
PRIMNTY ¢

0% 30 JJst,Nw

JeNNelely

PAINT 80,12€(J),(A(15J),181,%P)
RE TURN

END

34

DATEmIU/0/02

TImEstap) 112099

0gotce0
0gu20g0
0003000
0004000
0Qus0a0
0006000
0Qu?0g0
00C8000
0009000
0020000
0011000
0012000
0013000
0014voe
0015090
0016000
0017060
0018000
0019090




'IllIllllllllllllllllIIllllllllllllllllll'lllllllll"'!"""""""'llll""""""-"-"""""L

CARC IMAGE FILE RJYAS(CIFER) ee vEISI A CS,27 NPATEglus3es#2 TIMESt14g1zE12899

tan PEMNEN PRESS

1
22
3In
da
Se
[ X]
Te
Bae
9s
100
1te
12
13a
16
1S
162
17e
18
19
20«
2le
22»
e3e
2da
2Se
FLE]
el
28
FL
30»
J1a
32«
33a
14e
35a
Jor
37
3N
39
40
'BR]
4
a3
4da
¢S
age
ala
ufe
49
50
Sie

SLHNQLTINF FuESgy ooviceo

4 rguerod

[« TrIS SUERALTINE SETS (P FAHCING FURCTIONS sAn FOUNRARYOQUSCYO

4 CANDITIONG FAR THF PRESSULKWE DJAGNASTIC ENUATIONS FAR §3004C00

C 0015090

PARAMEYEN M32{,nwg) CQuenol

PAKAMLTER “lavet, ¥+ el,N1atel,' 238N0 0Qu7C00

PARAUETER MR kag ,AHLR 18 NH| Ko 0QUACCO

REalL et RCYR,RINV,RINVL ,RTILDA,[L~MMYY CgueLoo

CAMMON/PLE/VRE (M pME)pWT I (M,N1), Y21 (M 1)N) B (M ,M1),VR2(v,%t), oglocce

1 VI2(M,N1)pVZ2(M1,N), B2 (M1 NT), VRI(M,NL),VTI(M Ny, 0011000

2 VEITLNI, Aol d (L, N1) P EMT,NY) 0012000

CRMMIN/T RN /R (M), K2 (1), CR1(M1),0P2IM),Z1(N),22(N1),021¢N1),D22(N) 0013000

COMMON/TRR/ RS ki BRIMNT) AV (N) (ALPHA(BHDA,BAOR,CART, 6, ka(v),2k(N) 0014000

c 0Q15¢€CQ0

4 FPeNP [§ THE SIZE "F X AND F 0036000

4 FPEM14E,NPENL oMLK # 0017000

4 0018000

PARAML TER “Pg ey ,APENG} 0019000

PARAMLTER “Pianie) ,*“PiaMPeag,NP1ENPal , R2gNPa) 0020000

CRMMANEVO /Ry (ME 2 PPRINRLX) JRINVI(MP,MPI, NHLK1),FCIR(¥P,), 00<1000

1 ATILLA(MPE),F (P, ,NP),NRSTZ2(NBLK),IS(NBLX),SL¥F (NBLK), 00£2000

2 TECNELR) pF1LLMP ) ,FINIMP) ) FR 1 (NP ), FRM (NP ), aX(MP),aY (NP), NQe30Q0

3 RA(ME,AP),,CX(uP), LY (NP) 40cu000

DIMENSIAN DLM4Y Y (MR, ¥PR), X (MP NP) 00¢Sn00

ETCIVALENCE(TUMMY T, RINYV (1,1 ,N X)) noes00o0

PARAMETER “PMPgpPamP 0¢€700Q0

CATA UUMMY | /MPNMERQ /7, 2/ PHP ey, / 00£8090

CArFA NCALL/OY 0049000

C "BS[la REPRESEMTS nvBEH AF INTERIAR GRIC POINTS IN EACW BLOCK IN XeD10030000

C N2 REPRESENTS MUMRER £F INTERTOP GRID POINTS IN YeDIRECTINN 0g3tcoc

C MALK SEPRESENTS NUMERER OF BLYCKS IN xeaDIRECTION oodaog0

C THE VvARIAMLES Al1,A1h,AQ21,423M TAKES THE VALUE 0 FAR DIRICHLEY B8,C. 0033000

C AND ! FOW NEUMANN ¢,C, AT THEIR RESPECTIVE BOUNDARIES Aty CORREIPONDOQIGO000

¢ Jst AyN TE Jan a21 ™ 1a 420 18 Iaw 0035000

C BPUNDARY CONCITIOMS ARE 0036000

C X(lp1lmlteatydax(y,0)0h10(X(1,2)=F18(])) 0037000

C A(LetP)B(laAt)ax I MPYeatNe (X (T, NPut)eFIN(])) 0038090

4 XC1oJ)a(1ea21)aX(1,J)¢0810(X(2,)0F21(J)) 0049000

c A(WP,J)B(1aA2Y)ex(MP,J)ea2Ma(X(MPay,J)eF2"(J)) 0040000

NCALLANCALL *1 0041000

c 0042000

[+ NEFINE THE FAPCING FUNCTION NF TWE ELLIPTIC EGUATION 0043000

c 0044000

0" 10 J3t,nP2 0945000

Ch 10 Isy,vP2 0046000

16 FUIStodo1)BICX(T101)20RCT01)aVRI(T01,J)evZ3(],Je1)2021()) 0047000

1 SAX(Jo1)CR2(IIAVRI(T,J)evZI(1,J)/0Z1(J))eRNKA 0048000

4 0049000

c SET LP AN INITIAL GUESS 00%0000

[ 0091000
35




CARU IMAGE P ILE ETITAFR(CIFE™) wa VERSIAN 05,2¢ OATES10/26/02 TIME@14112812399

ave “EMHEN PQESS

LT IF(NCALL ,GT,1)G6M TE 3C 00%2000
§3s rY 20 Jup,nP? 0053000
Sda DA 29 lug,nPQ 00%4000
; §5s 20 x(J*1ede1)aP(I,y) 0095000
L1 3¢ CONTINUF 00%6000
§7e CALL ZILlCH(F11,rF) 0097000
S8 CaLL ZILCH(BIN,*+P) 0058000
99 CoLL 2ILCM(F21,8P) 0099000
Qe € 0000000
eln C DEFINE THE FORCING AT BOUNDARY S8 THAY TwgREg ood10g0
t ede C I8 GRAUIENT BALANCE AT OUTER BOUNDARY 0062000
! e3a C 0063000
ade £ 509 Js2,%P1 0064000
052 FEM(J)aMnmanRA(r )avT2 (Y, Je)a(VvT(M,Jo1)/RL(M}eCOR]Y 006%00¢C
868 808§ CANTIMLE 0006000
e 4118 0Qé7000
8« AINSY 00068000
69 a21® 0069000
70 Agrmy 0070000
Tie 2% 191 gm2,nmy 0671000
72 WR(2,J)88R(2,J))ea1(2)0A2) 0072000
73a FlReJIBF (2,1)0an(2)0F21(J)aA2Y 0073000
744 X{1sJ)8(1,02021)018(1,J) 0074000
75 RO (MPes, )sAR(Ube),J)eCX (MPe])edgn 0075000
76 F(MPel,J)aF (“Pay,JieCX(“Pat)aFa¥ (J)eagn 0070000
174 (NP, J) (1, 0ad2™)sX(MP,]) 0677000
18s 101 COINTINE 0078000
7% or 102 Tx2,vPi 0079000
a0w RH(1,2)8HB8(1,2)e8Y(2)0a1 00680000
Ala FQlo2)aF (T,2)0AY(2)#F11(1)ed11 0oe1000
82s x(let)all,0oal)ex(l,) 0082000
83e 38 (1,vPe1)18RB (], NFal)eCY (" IPal) ey 0083000
(L FllevPal)aF (I ,nba))eCY(\Pal)eFIN(])0AlN 0024000
8Se 0P ) () Yedty)ex(],NP) ooss0oc
(1T 108 ConTINVE 0086000
87 IF(NCALL,EQ.1)0CaLL ¥5% 0087000
280 EYOFRE] Fel 0088000
89 CALL 2SM2(X,ERRe0,A11,01N,A21,42M) 0089000
90a ¢ 0ovo0ugo
91a € CEFINE THE NIAGSNASEN PRESSURE 099100
52« ¢ 00%2000
93s LR ETEST E IR 0993090
Sude CY 110 [s1,%s 0094000
§Se 10 PCleddax(lel, Jay; 5095000
96s 1€ CAINTINE 00%6000
§7e C 0097000
9A8e ¢ A7 PRESSUAF GRADIEAT FRRCES T vRI AND v723 neéacoo
9%« C 00%9C0¢
1c0e SN 120 Jay ajucoac
1C1e SN 120 1=2,™M1 gpu1eQe
tuds 120 VAU pJISVvRYI(T,J)e(P(T,J)el(1=1,J))/7(Fn2slR2(1)) Grrerye
103s SCO13n s2,' c103C00
164dn % 130 lst,vy ctuucoc
1¢S5 13¢ v2300ad)av23(T,u)e(P(l, )eR(],Je1))/ ("= eD22(J)) 01uS0ue
16 HETURN 0106000
107 EMD etureQ0
36




CARD IMAGE FILE ESJTRW(FIFE™) e VESSIAN 05,29 CATexto/24s82 TImEstutiasr2eon

akd “EMnEN HEMY

{e SramrLTIng Fg™y DEVRRA Y
2 PAGAAr Ty wB21,037) Nougeol
3a FAdA4E TFR wlaMeq,r2s8Med,Nlural, " 2uNe? 00U32q0
4 PLEAALTER MPguey APSN 9ouaelfyc
Se PARAME TEN P (aMF el ,“PZgrPul NP 12INPa] , AP23NPe) CouScyo
be PARAMETER NRU ¥ gz ABLX1aNBLK=] 0QuUe000
Te REAL®” FCRR)RINY,RINVE, RYILDA, DV MYy 0QuUTC00
Rs CAMMAR TP R (M), RE(M1),0RI(™1),0P2(%), Z1(N),Z2(N1)s028(N1),022¢N) 0008000
e CYMMIN /L VP R IHV(MFPP 2 NBLX ) RINVL(MP, P2, NRLK L), RLBR 1P, 3], uQusagn
{0n 1 RIILL A(MPR),F (%P, ,NP),NBSTZ2(NALK) , TS INBLKY, S PP (HBL), 0010700
1la 2 TECNELRYpF UL (MR ) FIN(HD) ,FALINPY,FAVINP ) AX(WP),AY(NP), 0011000
12« 3 Batup AP ),CX(MP),CY(NP) 00120C0
1%a CINENS AL purbuyy(FP2,¥P2) 01913C¢00
tde ECLIVALENCE (PLMPYgaRINY(Y, 1, NBLY)) 06014Co0
19a JE(Y)ENLASTIZ2(\) e 001%00¢
162 ne 99 nRg2,Nalk LY RYYA L
17 TE(MEISIE(MRal)enESIZEZ("B) et 0017000
184 Qg CINTIMLE 018000
194 re 95 nE3q,r ALKy 0019000
208 {S(HH*tIITE(NR) 00€00q0
2la 8g ¢ nTINUE 00e300¢C
e {Scriey 0022000
édn At 1Y Ttsi,%PR 003000
QU PLERSTINE RIS 0024000
L) £ 110 la1,up 00£%000
a6 HCAR(L,J180,.¢ 00446000
s 115 CoNTINLE 0027000
FLL] RCAH{1i¢1,2)a,y 4028000
292 NASE[E (1)e 0029000
30 Bt 130 J132,488 0030000
31 cn 139 ls2,%p) 0081000
32 RCOr (I, V)8 (=X (1)oRCAR(Ta1,2)eaY(JL)0RCOR(I 1) =RB(TsJ1)s og32doe0
33» 1RCAN(1,2)eCX(T)aRCER(Tet,2))/CYLI1) 0033000
Jde 138 CONTLNLE 003600
194 £ 140 lst1,%pP 0035000
360 RCER(I,1)aRCAR(],:) 0036000
37e RCam(1,2)88CR (], ) 0037000
RLLJ 10 CANTINGE 0038000
392 13g CnIIME 0039000
0o oF tuy fst,ve? 0040000
Gl RINV(I1 T, 1)8RCOR(TI*Y,1) 0041800
42 OUMMYI(T),])aRCAR(I®1,Q) 0042000
d3e 14§ CPUTINGE 0043000
d4s 118 COrTINLE 004400
4S» CALL ™aTiuv(pimery) 0045000
T DY 1o0 lsi,%e2 0046000
ave 58 lof gt ,“p2 8Q4a7000
Qe RINVICI,J,0)00,0 0Qu8000
a9+ £y let xgt, “p2 0049000
S$0e RINVECTpJ, 1) aRINVI(T,J,1)00UMMY] (T, X)aRTINV(K,J,1) 0090000
Ste 161 CAINFINVE 0091000
S2e te0 CANTINUE no%2o000
$3» ge L7v 1s1,vp2 0053000
$aa DM 176 Jst,"P2 0094000
S LA NSPEFARE LULIA NSNS FND] 0095000
L1 170 CONTIMUE 00%6000
8§74 D% 205 “Bs2,NRip 0087000
L 11} Do 2319 l1sy,MR2 0088CQ¢
§94 cn 210 Jat,3 0059000
60a nr 219 laf,vp 4000000
sl ACAN{1,J)80,9 0001000
eds 210 CINPINGE 0002000
83e ne 22y Ist,vp2 0ge3900
oue RCARCEal, 1)8RINVI(TLs I, NEat) 0064000
4Sa 220 CNTIMLE 0085000
bbe RCAR(L141,2)81,0 ggesdad
eln {E1u]t (NRet) poero0d
(11 1EWIE(NG) et 0008000
69 TF(NBL T, NaLK) GO Y0 212 00090400
70 16281k 2. , 0070000
AT 2%2 CONTINLE ng71000
120 ne 230 Jisf€{,1ed 00720¢¢C
73 0N 231Y la2,vrt 0073000
784« RCOR(I,Y)a(=an(1)oRCAG(Tle1,2)eaY(J1)eRCORTT,1IRB(T)I1)s 0074000
150 1HCAR(1,2)CR (1 )aRCOR(141,2))/CY(J1) on7%CQ0
760 3% CANTINUE nole0q0
179 0M 240 lat,™P
37




CARQO ImaGE FILE ECITOR(CIPLY) weo VERSIEN 09,29 OQATESIVZ20/782

see MEMHEW HEML

780
79«
80s
2la
8l
83a
8da
85
[ L1
[ RE)
88as
29
9Ca
LR
LX)
93
Sds
95«
Qo
97
98
99
1002
fole
102»
103
[gde
105
10¢»
107
1084
109
110
1ile
1122
1130
114

¢
R4}
3¢

249

247

2de

aue
248
218

261
260

27¢
ers
2%

RCAX(L,1)8RCOR(],2)
WCAR(I,2)8RCOR(L,Y)
CANTI™LE

ContInE

CINTINLE

[F (MHoER ML) A T8 Zub
C? 249 lat,wp2

QINV Lt aLeNT)aR(BE(L01,1)
C'N'!“LE

re 247 lsi,™p2
CUmmYI(I1,1)3RCOR(TeL,2)
(a1 B STTH

G 19 249

CINTINUE

N 24% la2,%pt

ALY (11,11 )8AX(])8RCPrR(Te],2)edY(NPol)enCOR(]I,1)e
197 (1, Pet)efCIR(T],2)eCX(])aRCIR(]e1,2)
[l R S 3

CANTINGE

conTInLE

CALL ™aTInv{Qumryy)

IF (B EG,N3Lx) & TR 27S
M 2a0 Jzi,%e2

04 2ouv lsy,%pQ
Slnvitled,nP)ag,C

0N 281 vgt,%p2

WINVIUT pd Nt IBRIA (T JarR)ODIMMYI(] N )eRINV (X, J,\0)
cnTINE

CINTINLE

ce 2710 Jmy,"P2

cer 277 ley,*p2
FINY(1,J,%R)anumry(],0)
CONTINLE

CaInTInGE

CANTINUE

WETUR™

ENE

38

TInEZ10012012299

0077000
0078¢C00
007900
00®0000
0081000
082000
0ge30g0
0084000
00685000
0086000
0087000
0088000
0089790
0090090
0091000
0ovo0ao
0093000
0094000
0095000
00v6000
0097000
0098000
0099000
0100000
001000
01udood
ojulvgc
0106000
0105000
0106090
0197000
0108¢€00
8199¢ge
0110000
0111000
0112000
0113000
0114000

Saam 4N




CARD 1™aGE P ILE ETIYPL(rTFL™) wa JE~§]"s 1% 2% CATESIU/26/82 TIMEStugt 231199

ese Heumph Mallsy

1« § =ESLTINE MaTINv D) 2gu1Co0
e CARA L TES »32) ocravot
I CASAYEL TEtw “Pguey coulcoo
Ua wEaLer ®(uP,wD) rovatol
S iEaLeh Pyfup) az(rp) vousSeeo
) YLXE LIPS oQuergo
Te CY 117 [s1,%Pt 0007000
Be RI(1)31,0/8(1,1) 0008000
9 “{fel2m1 0 0009000
10» ne tie Jat,%p 0g1000¢C
1le el(loJd)sP(1,))ed1(y) gg1ie90
120 112 € wTINME 0012000
13 1?13l 00130¢0
fde 2% 120 T3Py, 0014090
1Se srcliar (., D) 001%000
1he 120 CONTINLE 0¢1ev00
17e ra 12y 113]1°91,%f 0017206
1P E(11,1)m0,0 0018090
19+ 128 ContinLe 0019000
20s S0 t1eT Jar, e 00€006¢0
2ia ad(JiBut,J) 00£1000
22 127 CoNTINGE 0022000
23 £A 1%y listPy, -t 0Qgé3000
24 2r 135 Jat,vp 0044000
29 FUT1ed)8ellt, Nek1(11)aR2(]) 0045000
26 138 CONTINLE 00€e000
FRXl 11g CYTlnut 00€70Q00
284 EL(1)SY 0/ (P, P) 0042000
29 A(NF,%Plat 0 00esc00
30 P 1D J3q,%P 0030000
Tta B(MB,J)RB (%P, J)eR1 (1) 0031000
32 199 CANTLik 0032000
33s 5% 180 [=2,"P 0033000
3ae on o159 1231, 0034010
35 at¢lera® (12, 0035000
36 155 CANTINGE 0036000
37 1My1stet 0037000
38 N 150 1284,1%) 0038000
392 Al12,1)m9,) 00394000
aQe 156 CONTINGE 0040000
a1 S ST Jat,ve 00410
42 42(J)88(1,J) 6042000
a3n 157 CAINTINUE 09043Co0
49s Y12y 004ucgo
4Se S0 lat I2wt,1™1 0045090
Goe a8 o0 Jsi,vP 0046000
47 Al1e,J)eH(12,JYeB1(12)0B2(J) 9047000
48 169 CONTINLE 0048000
u9e 15¢ COINTINUE 0049000
$0s RETURN 0050000
S1a ENN 0051000
39




CARQ IwAGE FILE EUJTAR(CIFEY) we VERSION 05,29 CATES1Nn/20/82 TINER1a812812099

ene MEMBEW HEMQ

1a

2

3o

de

Se

on

Ts

[X]

L1
10«
11
12s
13e
tds
15e
1860
17+
18a
19
20w
21
s
23e
244
25
FLY]
27
29
29
30
Ste
32a
35e
Jaa
35e
L1
37
38»
392
40
gl
ue
4%
qde
4Se
4bs
47
4P
49
50
LR
S2e
S3e
S4da
§Se
LT
§7»
gt
$§9
60e
ol
(T3
(3.1
sde
oS
0o
el
080
¢
70
Tie
728
73s
780
75
7o
77

SLENY TINE UGMI(X FRHAE, A1 1,A10, 4020 ,A2M)
PARAMETER wmE21,0.801
PAWANETLR NHLKE ,ABLr tgNHLne]
PAKAMLTFR MPg e ,nPENGY
PARARFTER wP(18rb el , MP2g%Ped NP 1ANP el kP R2BNP=
FEALOY RCOR,RINy,RINVY, QT 0A
CARMANLEVP PRI IVIVMEQ“PRINRLK) (RINV ] (WP, MP2,NBLK ) RCAR (NP, ),
HTYTLLA(YPR),F(MP,NP ), PETZ2(NBLK) , ISINRLK), S ¥F(NBLK),
TECRELR ) pF 11 (NP ) FINIMPY P21 (NP FM(NP),AN(MPY,AY(NPY,
RAIME AB),CXINPY,CY(NP)
CIMENSION xX(MP,AP)
0" 90 NEB1,NHLK
Surk (~glrar,0
g CANTINGE
4 95 NPal,Nglh
reo9% 1E2,MP
SUMF (NP ISSUYE(NE)¢aBS(F(],1E("KB)e1]))
95 CANTINE
0" 9a APt ,uatw
IF (SUPF(LR) 6T 1 ,0) LE TY g8
FOCLES DN ] I
e CINTINUE
NSTARTRY
nY 199 ITyst,S
0M 206 NASNSTART AHL>
ISP1alS(nNA) ey
IEM2IL(NH )@
or 2oy JalsPi,le~é
0% 269 lald,vp
{1 Je1)B(F(l,J)mdn(])eaX(lal,J)waY(J)ox(],Jo1)aBB(]sJ)s
1XC{odToCXCIIaR(Tot,d)2/CY(CJ)
ane crnTIMuE
TF(NRGER NHuLn) «® 9 gno
Y S52¢ ITtsi, 10
J1slE(rnP)ey
rro21s Je2,MPt

-t -

RTILNA(T@1 )ZN(L, J1etVa(F (], 1 edR()ex(Je],J1)adY(Jl])e

1 (lodlet}en(l, 1)ex(],J1) eCX(T)eX(1a1,J1))/CY( 1
21§ . TItGE

AZad (¢

re 216 lat,ve2
AZmAQONARS(RT T &(]))
2'e " TINLE
A3RAP/SLMF (1e)
(P (a3,LE,n, 1) fr 1% 23y
S AT Im,
s 217 1sy,vF
PreRl,J)angn
217 C . TI* Lt
rA 228 J31,0P2
NCAN(Jel 4 2)%0,.,
0T 223 Jia,mP2
RCIN(Je1, 10RCOL(Je1,2)*RTILOA(IIINRIAVIJE,J,NB)
223 CONTINGE
1F(NBJEG,1) G 17 251
0Y 229 Ju2,"P1
RCOM(J,1)80,0
0 229 xs2,%pt
RCAX(J,1)8RCAP(y,1) SHCOR(K,2)9RINV]I(Xe],JeiyNRay)
229 CONTINLE
c" 226 le2,"P)
XCloIS(NB))MX(T,18(ND))ORCOR(T, 1)
22e CMNTINGE
251 CoaTINnuE
CALL BS™3(x, 1SR}, IE(NA))
§22 C*NY(NUE
230 corTInUE
J1slbiNB)ay
pm 220 ls2,%Pt
2(lrdiei)a(Fel,u)edX(1)ex(lal,Ji)adY(JT)aX(],Jlel)e
188 ¢1,d1)ax(T,J1)ecX(1)aX(Lel,J1Y)/CY(JY)
220 conTINUE
§01 CINTINCE
200 CINTINUE
ne 300 N@qet,NdLR
NPgNBLK eNB1ol
1SPIalS(NA) ey

40

0001000
0002000
0003000
0004000
00uS000
5006000
0007000
6008000
0006000
0010000
00i1000
0012000
0013004
0014000
0015000
0016000
0017000
0018000
0019000
£0€0000
00¢1000
0022000
00¢3000
0024000
00¢%5000
0020000
00e700¢
0028000
0029000
0030000
0031000
003200¢
0033000
0036C00
0035000
0636000
0037000
0038000
LETLITS
voénoao
nQuy0Q6
00ucoo
rgu3cQo
0044000
0065000
00u8ng0
0047000
0Qu8000
0Qu9000
009500600
091000
00520900
0053000
00%40Q0
00550400
0056000
0037000
00958000
0659000
0000000
0061{0Q0
0002000
0063000
0064000
006%000
000e000
0007000
0068000
0069000
0079C0¢
0071000
0072000
99730400
0074000
007%000
6076000
0077000




CARD ImaGE FILE ECITAR(CIFEP) ee YEPSION C5,29 NATES10/26/82 TiwEalag12412199

aee MEMBER pPgMQ
7182
79
80
(R ]
82s
[} I
gue
8%
(1.1}
87
LI
89«
9Ca
91
92s
93
QU
99
LT 1]
97
Q8
99
100
101
10ds
103»
104
10Sa
106»
107
108«
109»
110«
i1le
112
113
1148
11S»
116
117
1184
119
120
121s
122
123s
124e
125s
1260
127
128»
1292
130
131a
132»
133
1340
135
136
137
1382
1399
1400
1din»
fudn
103e
1ads
1uSe
1469
147
148e
149¢
1504+
15t
152
153

1EvdulE(NR) e
Jujbng
[F(NB,EG,NBLR) 8 TH %02
on 30% ls2,%pt
X(LoJot)aCF (L, a0 (I)aN(lat,J)eaY(J)oa(],Jo{)aRB( ,J)s
10 (3sd)elx(t)ad(101,J))/Cv(J)
308 CONTIMYE
8502 CONTINUE
0% 952 Itsi,12
IF (NS ,EC NBLK) O T8 11?7
Ji1slE(NB) e
0f 319 Jaz,vP
RYTILOA(Iey)Ox(l,Jiel)e(F(],J1)eha(])oX(lat,Ji)mAY(Jl)n
1801 eJlet )eBB (L, t)ex({,J1)eCa(I)oX(Iel,JI))/CY(J1)
318 CPANTINUE
68 10 318
317 CANTINGE
on Y19 la2,mpt
RTILUA(Te1)8F ([, NFal)e(AX(])aX(Inl NPoy)oAY(NPol)eX(],NPa2)"
188 (L, NPef)aX (], APt} eCX(])eX(]a1,NPel))
319 CONTINUE
318 CONTINUE
4230,0
DA 316 Imt,%pQ
A2eARe0ARS(RTILLALL )
3te CONTIMUE
A3aA2/78UNF (NR)
IF(A3LLE,ERROR) G& T9 300
Do 320 Jsit,3
on 320 lsg,vp
RCAR(],J)w0.9
320 CANTINUE
ne 324 Jsy,“P2
RCER(Je1,2)30,0
DA 324 Jimi1,MP
RCAR(Je1,2)0RCAR(J#1s2)*RTILUA(JI)aRINV(J1,J,N8)
324 CONTINUE
1F (NB,EG,1) G7 TA €51
DA 329 Jm2,%P
RCAR(J,1)80,40
08 529 Kw2,#Py
RCAN(J,1)aRCA(J,1) SRCOR(X,2)0RINVI(K®], Joi,NRuy)
328 CANTINUE
098 32¢ [#2,%f1
X(IriS(NB)IBN(T, IS (M) )eRCEH(T, 1)
326 CONTINUE
SS1 CONTINUE
CLL HSPI(X,15(r9),IE(NA))
§52 COnTINUE
300 CONTINUE
Jisle )
00 330 ls2,MpPt
HYILOA(Ter)ox (T, Jtol)o(F(l,J)adx()aX(lal,Jy)eav(Jl)s
1X(TrJlel)eAR(T, J1)a2(1,J1) «CXCT)aX(Te1,J1))/CY(yY)
330 CONTINUE
[ Y4 LU
£ 332 ley,“P2
A2oAQS0ARS(RTILLA(]))
332 CrNTINGE
A3SA2/5UMF (1)
IF (A3.LE ,ERRAR) G& T& 201
NSTARTEZ
196 ¢ °nNTINUE
201 CNTINGE
0" 350 Je3,'Pt
X(1eJI8 (1 00A21)ax(1,d)¢A210(X(2,J)aF21(J))
K(HP, )18 (1 ,%a2r ) et (MP,J)ea2Ma(X(MPel,J)sF2"()))
350 COnTINGE
" JoU Is3,ve
XCIet)sly 0ohlq)exn(lot)oar a(X(]I,2)0F11(1))
KCDoNPIRLE Neh|p JaX (1 NP YoatNa(X(I,MPe)eFIN(]))
Ja0 CANTINUE
on 371 Je2,NP|
RA(2,J)04A(2, 11edx(2)0a2}
Fl2eJ)aF (2,))eax(3)oF21(J)0A21
BR(MPe,J)IBAR(Nle|,J)eCX(MPel)adH

41

0078000
0079000
0080000
00831000
0082000
0083000
0084000
6083040
0084000
00687000
608804040
0089000
0000900
00%1000
0092000
0093040
0994000
0095000
0096000
0097000
0098000
0099000
130000
0403000
0102000
0103000
0104000
0108000
01904600¢
01ur090
0108000
0109000
0110000
0111000
0113000
0413000
0114000
g118000
0116000
0117000
0118000
0119000
01¢0000
91¢1000
01¢2000
0123000
21€4040
0125000
V146000
Q1er0q0
0128090
0129090
0130000
0131000
6132000
0133000
9134090
0135000
0136000
0137000
0138000
0139000
0149000
0144000
0142000
0143000
0144000
0145000
016e000
0187000
0148000
0199090
0199099
01951000
0192000
0193000




CARD ImAGE FILE ECITOR(CLIFEN) ee VERS]NN 085,29

ase MEMBEN NEM2

1§5de
1550
186+
187»
158
159¢
1600
1ol
1024
1630

n

372

DATE®10/26/082

F(uPul,J)aF(MPa),J)oCE(MPey)eF2M(J)oadn

ConTIMUE
09 372 le2,"P1
88(1,2)888(]1,2)eAv(2)0a1}

Felo2)uF(1,2)eav(2)eF11(])an11
A8 (1 ,NPe1)BRB (I, NPal)eCY(NPel)ndIN
FClinPal)Bf (I, NPa))oCY(NPay)aFIN(1)nAlLN

CONTINGE
RE TURN
END

42

TIMEmtGWs12812899

0156000
0195000
0196000
0137000
0198000
0139000
0160000
0161000
0162000
0183000




CARD IMAGE FILE ECITOF(CIFEN) e VERSION 05,29 O0ATEs1U/26/82 TInEslagizn12e99

ane MEMBER B§M3

12
e
3
aa
Ss
be
T2
LX)
9
10a
11s
12#
13a
144
15#
160
17
18¢e
19«
20
FAR
22
é3n
24»
ésn
206e
ala
28
29

t3s

14§

150
149

et SRR st

SUAMOUTINE 98M3(X,155,1E¢)

PARANETER mu21,18¢1

PARAMETER NBLXB2,ABLKIENBLKe]

PARAMETEG MP Moy APBNeY

PARAMETER mPiaMta) MP2BMPed NP (SNPal AP 2aNPe?

Atalead RCARIRINY,RINVI,RTILOA

clvtngxﬂh x(#P,nP)

CAMMON EVP/RIMY (MB2,MP O NRLK) ,RINY I (MPQ,MP2,NB K1) ,RCAR(MP,Y),
RYITLLA(MPZ) P (MM, NP),NASTZ2(NBLK), ISINBLK), S MF(NBLK),
TECNELKR) g F VI (MP ), FINCNP) ,F2L1UNP) JF2M(NP) JAX(WP) JAY(NP),
BA(MF AP ) sCX(MPY,CY(NP)

Y 139 le2,MpP}

2C1oI58¢1 )X (],18S5¢1)eRCOR(],2)

CUINTINGE

I1SP1slSSet

1€udnlEEe?

CM 140 JurlsPy,lE>:

00 145 le2,“Py

REAN(L,3)n(eaX(])eRCIR(Tal,2)eaY(J)RCAR(],1)edB(I,J)e

IRCOR(L,2)aCX(1)aRCOR(T01,2))/CY LYY

CANTINUE

D" 159 le,"Py

XCloJ®1)8X(TyJet)eRCOR(I, )

RCOR(I,1)aRCOR(],q)

RCAN(1,2)8RCAR(T,1)

CONTINUE

CONTIMGE

RETURN

END

- -

43

0001000
000000
00u3v00
0004000
0005000
0QUeLO0
00UY000
0Quaooc
0009000
0010000
0031000
0012600
0013000
00140q0
0015000
0016000
0017000
0018000
0019000
00¢0000
00€31000
00¢2000
0023000
0044000
0025000
0626000
0027090
00¢8000
0029000




] CARD IMAGE FILE EOJTOR(CIFEN) =o VERSION 08,29 DATER10/24/82 TINEmlIassat32136

CaBPLIY QCEAN],S8URCY,PRINT,SEQ

1e PROGRAN OCEAN 0Quice0
2 PARMMETER ME21,N0i) 0Qgv2000
3s PARAMETER MiuMey,r2ake2, NiaNa] ,NJuneQ 0083000
[ 1] PARAMLTER NDm2eamanjeMiaN] 0004¢00
LT CIMENSION DATAYI(NC)oDATAZIND),,DATAI(ND) 0008000
Y3 CRuMONJONEZVRL(PF,N1)pVTI(M,NT),BL(M1,N),VRI(M,Ny), 0006000
Te 1 VI (M,NY),B2(M1,N1),VRI(M,N1),VTIIM,NY), 0007090
8 H BI(MI,NL) P (ML, NT), VT (M), N) 0008000
% ECUIVALENCE (DATAL,YR1),(DATA2,VR2),(DATA3,VARS) 0009000
10e OATA VATAL/NDQ,/,DATA2/NN0,/,0ATA3/ND 0O,/ 0¢10000
e COMMON/TUA/RI(MY,RI(MT1),0RE(M1),DRQ(MI,TLINY,Z2C(N1),0D28(N1),022(N) 00131000
t2e COMMON/TRR /AN, kHERINT) 4BV (N, ALPHA ,BNDA,BNDB,CONT, G, Mu(®),ZK(N) 0012000
13 COMMEN/FOR/NELT, XTIME, ITIME,ISTEP, ISNE, ITAPE, TRY 0013000
149e CALL INDywp 0014000
1Se 109 FPRR"AT(14) 0015000
160 REAU(S,100)ITImne 0016000
17 READ(S,100)ITER 0017000
180 REAU(Y,100)oUT 0018000
19 READ(S,100)18M0 0019000
200 1STEPUY 0040000
2le READ(S,100)1TAPE 0041000
22 cALL INIT 0ge2000
23 1FCITIME EQ,0)G0 10 10 0gd3000
2600 ¢ 0044000
2%s C CONTINUED INTEGRATIAN PROM A MISTERY TAPE 00£%000
26e € 0026000
aTe READ(I)ITIME ,NATAL,DATAQ,P 0047000
FLD GO Te 20 0028000
29e 10 CALL ¥TaRY 0049000
30« 20 XTIMESITI™En3600, 0030000
Je ¢ 0031000
3ds C PEINT OLT INIYIAL FIELDY 0032000
33s ¢ 0033000
Sde CALL PuTauY 0034000
35e 17 (ITER,E7,0)870P 0035000 |
Jba D6 90 ISTEPS{,ITER 0036000
37e ¢ 0037000
18 ¢ COMPUTE mYDROSTATIC PRESSURE AND FIAGNOSE VFRTICAL VE0038000
39s ¢ 0039090
q0e CALL UP Q0gu0090
ats ¢ 0041000
4de ¢ Coupt Te ALL INVISCIOD TER™S 00e2000
uls C 00a3000
aue ¢aLb ADVECT Qqua000
aSs ¢ LT} DY
4és C COMPUTE VISCOUS TERMS 0géeu00
472 ¢ [J-L34J 1]
u8a CALL OIFr 0gue000
a%e ¢ 0069000
$0s C MARCHING IN TIME 00%0000
S$1s ¢ FIRST TIME STEP IS FoRwaR0 IF STARY |8 CALLEC 0091000
§2+ ¢ 00%2000
§3e IF(ISTEP EQal AND, JTIEEQ,0)OELTRO,S*DELT 0093000
Sun CALL PAWRD 00%4000
§S5e IFCISTEP ,EG,1,ANC,ITIYEEQ,0)0ELTRQ, eDELY 005%000
S6e ¢ 0y%6000
$7s ¢ DEFINE BOUNDARY VALUES POR VELOCITY 0097000
58e¢ C 0098000
(LT CaLL BOUNDY 0099000
00e ¢ 0000000
61 C CrECK IF DELT IS StasLE 0061000
eds cC 0062000
8le CALL ChECK 0083000
edn XTIMERXTIMESQELT 00048000
eSe ITIMEaXTIME/ Y600, 0085000
b C 0006000
e7s € PRINT ALY AESULTS EVERY [OUT STEPY 0087000
o800 C 0048000
69 IF(MOO(IBTEP, IALT),EQ,0)CALL PuTeuY 0089000
708 C 000000
71e € WRITE RIGTORY TAPE EVERY ITAPE STEPS 0071000
73 € 0072000
730 TP (MO0 CTSTEP , TTAPE) EG,0)WRITE(Q)ITINE,DATAL,DAYA2,” 0073000
74de 90 CANTINUE 0074000
79 3 14 0078000
44 1] [1.0] 007e0¢0

44




CARD IMAGE FILE ECITOR(CIFEN) we VERSION 05,29 DATER10/26/82 TInEalagles32s3e

see MEMBER INIT

1
2t

3

4n
Sa
(1)
T
LI}
9
100
1le
1d»
13e
Lo
152
16a
17+
18
192
20
el
2dr
23s
24
25
26
27
28»
29
30
Jle
32
332
a9
3%»
Jor
37
38a
39»
40
atn
42
43
que
4Se
[T
ate
uBe
usse
S0
S1s
S2»
§3s
S4e
§5#
S8
§7s
L LE]
%9
000
eln
02
63e
sd»
111
(1 1]
ole
¢8s
o0
70
Tie
7d
73¢
Tén
7%e
760
770
782

OOAOO0OO0

[a X s RaNa¥al [2XaKa)

[z X aKa sl

[aX2Xa)

oao0n

10

20
30

aq

120

130

138

SUBROUTINE INITY
PARAMETER MB21,nBi)
FARlNgTEﬂ MigMe], k28N, N1gNe | ,NQBNS
COMMON/ONE/VRI(M, ML), YTI (M, NL) ,BI(ME, N ), VR2(M,NL),

VI2CM M) BR(™1,N1),VRI(MN,N1),VTI(N,NL),

BI(MI ML) PEML,NL), VTN, N)
COMMBN /TwB /R (M), R2(M1),DRE(M1),DRI (M), Z1(N),Z2(NL)sDZ(N1),022(N)
COMMON/THA/RHO ,hhOR(NT) ;BVIIN) LALPKA,BNDA,BNDB,CORT G, i (M), 2K(N)
COMMEN/FOR/OELT, XTIME, ITIVME,ISTEP, TOnE, ITAPE, TOY

INTTIALIZE ALL OEPENOENT VARIABLES AND CONGTANTS

ALPPA 19 THE NONODIMENSIONAL SMOBTHIMG COEf,
FOR TIME SMABTHING In SUBROBUTINE FRWAD

DEL Ta9%00,

ALPMABQ, 10

Gaglo,

LAT®30
CORIN2,#7,2722€SeSIN(LATA3,14189/180,)

DEFINE RADII AT GRID POINTS AND ALL GRID INTERVALS

0f 10 Ieg,m1
DR1(1)820,ES

R1(1)3Q,

D0 20 le2,m
RICI)ORI(Tel)+DR1(I=1)
00 30 Isg,41
R2(11%0,5e(R1(I)eR1(101]})
CR2(1)E2,4(R2(t1)ef1(1))
OR{MI2 e (RY(M)eRI(M1))
DO 40 fug,mi
OR2(1)sR2(1)eR2(Ie1)
MAXBMAXMAG(OR1)
DRMAXSOR | (MAX)

DEFINE ALL DZ°'S

£f 100 Jap,N
Z1(J)8(J=t)1200,E5

oM 110 Jai, Ny

p21¢JIsl1(J*1)e21(J)

0Z2C1)m2 #(0,50C21(1)021(1))
z2¢1)m0,59022¢1)

08 120 Ja2,Ny
D22¢J)80,5e(D21(J)s021¢Jet))
22(J)822(Je1)4022(J)

0Z2(NIB2 o (L1 (N)eZt(Na1)e0,5e021(NE))

A AND 8 ARE CONSTYANY USED INM SUBROBUTINE gaynDy
FAR CONSTANT DIV, ANC VORT, CONDITICONS

BNOASNL(M1) /R (M)
BNDBB(RT(MIJOR (M) INORI(MI)/(C(RI(MLJORE(M2)I0RI(MI2DARL(vE))
LLT.1.1 118

DEFINE CENSITY RELATED CONSTANTS

RHOW],
00 130 Juf,N

avVa(Jimt Eeb

T9veY,

00 135 Jui,N
TOVEAMAXL(TAV,8v2(J))
TBVE1,/8GRT(TAV)

DeFINE MARTZONTAL AND VERTICAL DIFPLSION COEPFIENTS

CREPNEQ0,002°DR1 (1 )e02/0ELT

COEF780,0019021¢1)922/0ELY

DA 140 Imt,™

W CT)RCAEP M (L 08, aEXP(ef L 0AT(N1e])/7,))

00 1350 Jet,Ng

IRCIISCAEFTa (L o8 #(EXP(aFLOAT(Ju1)/G,)eEXP(aFLBAT(NLeJ)/%,)))
RETURN

END

0001000
0002000
0003000
00064000
0005000
0006000
0007000
0008000
00U9000C
0010000
0011000
0012000
0013000
0014000
0015000
0016000
0017000
0018000
0019000
00£0000
0024000
00¢2000
00£8000
0024000
0025000
0026000
0047000
0046000
0029000
0030000
0033000
00320q0
0033000
003a0g0
00380¢0
0034000
0037000
0o0lsogo
0039000
0040000
0q¢i0qg0
0042000
0043C0Q0
T
0048000
0086000
0gédr000
0048000
0049000
00%0000
00%1000
0092000
0033000
00%4000
0095000
0094000
0097000
0056000
0059000
0g600¢0
0061000
0082000
0063000
0004000
00és000
0086000
0087000
0080000
0089000
0070000
0073000
0972000
0073000
0078000
0075000
0076000
0077000
0076000

A kenamin




CARD IMAGE FPILE EDITOR(CIFE®) we VERSION 0%,29 DATES10/26./82 TinEstagtpe32e3e
aee MENMUER START
1a SUBHAUTINE STARY 0001000
F PARAMETER mB21,0041 0002000
3a PARAMETER MiaMay,r28Nel,NiaNe} ,NGaNeQ 0003000
an COMMONZONE/VRI (M, AL, VTI (M, NI, ALCNL,NE),VR2(™,NY), 0004000
LT 1 VIQEM N B (M1 N1 VRI(M,NL)VTI(M,NY), 0005000
6o 2 BICMI,NL)eP ML NLY VTN, N) 0Que0g0
Te COMMON TR /R (M) R2CP1) o DRE(ML)HORIM) ZZLIIN) ,ZI(NT) DT (NY),022C(N) 0QUTOgQ
8a COMMON/THR/QNE, FHERINT)  BVIINY ,ALPHA,ENDA,BNDB,CORT, G, MKx(M),ZK(N) 0008000
Qe PARAMETER NOmZearahjoNgahg 000®000
10 DIMENSTON DATAL(NC) DATA2(ND) 0010000
11 EQUIVALENCE (DATAL,VRL),(DATA2,VR2) op11000
120 C 0012000
130 € INITIALLIZE “aSS PIELDS FOR A THEORETICAL RING 0013C00
140 ¢ 0014000
15e 11181 0015000
160 11291} 00160¢0¢
178 121811241 0017000
18 122am} 0038000
19 a¥*aGsu, 0002 0019000
200 Of 1o I®3ltt,112 00€0000
2le 10 81(I,N1)SPAMAGACOS(FLOAT(Tal11)/8 03,18159)aG/RND 0024000
22t on 30 19121,122 0022090
23 30 S1(1,N1)EBLCI12,N1)NEXP(FLAAT(TaT2101)78,) oodcoec
P DY a0 Jst,N2 0044000
2Se FACTSLXP (FLOAT(Jar1)/%),) 0045000
200 00 4o lwmy,mt 0046000
am 40 B1(l,J)881(1,%N1)eFaCT Q007090
28a ¢ 9028000
29« ¢ PRESSURE 18 BBTAINED MYDROSTATICALLY FROM BUBYANCY 0029000
308 C [TYILTL
Ite " 50 191,mt 0031000
32 SQ P(Is1)8e(,50R%8a022(1)6R1(,1) 0032000
33 00 60 Jaz,Nt 0033000
34s OF 60 le,mt 003u0go
39 60 PLI1sJ)aP(1,Jel)e,50RPE022(J)0(B1(1,J)4081(1,J 1)) 0035090
Joe ¢ 003e000
I’ ¢ TANGENTIAL VELSCITY 1S Ay GRADIENT BaLANCE 0037000
380 C 0038000
39+ 0% 70 Jmi,N! 0039000
Qe 08 70 1e2,Mt 0040000
ale PGFO(P(1,J)eP (a1, ))/ (INADRI(I)) 0041090
'rl} RACB(O ,SeCORTARI(I))I0e20R1(1)aPGF 0Quaoes
als Jdad 0043000
aun 1tel 0044000
uSe 1F (AL, LT ,0,)G0 T8 100 0045000
dbe 70 VT §(IeJ)Re S¢CORI2R1(I)eSQRT(RAD) 0046000
ala ¢ 0947000
48s C SET DATABDATAYL FAR LEAPFROG 0048000
4% ¢ 0049000
S0e Ce 80 Imy,ND 00%0090
Ste 80 DATAQ(I)ADATAL(]) 0051000
520 CALL EOUNDY 0092000
53» ns 99 Imy,ND 0053000
™ 99 DATAL(I)eDATAR(]) 0034000
8S5e RE TURN 0095090
Sos 109 PRINT 119,11,JJ,PGF,RAD 0050000
€7e 110 FORMAT(' RADICAL IN SULBRAUTINE START IS NEGATIVE AT (Il,J))s',21%5, 00%7000
58 1" PGE, RAN ®1,1p2E12,9) 008000
§9a stev 0039000
00e EnD 0000000
46




fpsicope -
CARD INAGE PILE EOITQR(CLFEN) = VERSION 03,29 O0ATEW10/26/82 TIMESLag14532136
cna MENBER UP
Is SUBROUTINE UP 0001000
2 PARAMETER ME21,M8219 0002060
3a PARAMETER WigMef,F2BMeZ, NiaNe],N28Ne2 0003000
ae cenﬂoﬂleuclvnitu ML) VTN, ML), BN, N ), VR, ML), 0004000
Se VYZ(P.hl)'ﬂlt“l.Nl) VRI(H,NY),VTIS(M,NLY, 0005000
69 BICME AL P N VT(ME,N) 0006000
T COMMAN/TwO /Ry (M), E2(%1),0R3{M1),0R2(M),Z1(N),Z2(N1),DZ1(N1),D22(N) 0007000
8e COMMON/THR/RKA, nuea(u:),avz(N).ALvuA,anoA.eNos.ceﬁx.G IR (M), TN(N) 0008000
e PARAMETER minaMyar 0009000
10e DATA VZI/riNeg,/ 0030000
11s € 0011000
tds C PRESSURE 18 OPMTAINED HYOROSTATICALLY FRO® B 0012000
13» ¢ 0033000
1da 00 10 lat,M1 o0jaceo
15« 10 P(ls10me0, 5eRNEeD22(1)eB2(141) 0015000 -
1es 08 20 Js2,Nt 0016000
170 09 20 Isp,M 0017000
18s 20 P(1,J)8P(1,J01)e0, SARROADZ2(J)0(B2(1,J)082(1,J°1)) 0018000
19« ¢ 00194090
20e C OIAGNASE VERTICAL VELOCITY BY CONTINYITY gQUATIEON V040000
e C 0021000
22 09 30 Jeg,nNt 0022000
a3 08 30 1s1,M 0023000
L 30 V2e1,9)0VZ(1,Je1)eDTICI)a(RI(101)aVRICIoL, Jo1)eR1(T)aVA(T,Je1)) 0034000
25+ 1 l(DRl(l)-O Sa{R1tle1)oR1(1))) 0045000
26e RE TURN 0046000
274 END 0027000
47




CARD IMAGE FILE EDITAR(CIFER) ee VERSION 05,29 DATE®10/20/82 TIrEslds14832136

ean MEMBER BOUNDY

ia
2»
3
4n
Sa
[ 1]
Ta
8s
9
10
ile
12
13e
149
15»
L 1]
17

[aXaXaXal

SURRBUTINE BAUNLY

PARAMETER m321,nmg!l

PARAMETER MipMey,d2aMe,Nighat,N2aNed

COMMANZONE VR (M, A1) VTL(M,NT) 811, N1),VR2(M,NL),

1 VT2(M,N1)¢BR(™1,N1), VRB(N,NT1),VIS(M,NL),
BI(MI,N1)aP(MENL) VTN, N)

CRMMON/TwA/RY(M),G3(M1),DR1(ML),0R2(MI,Z1CN),Z2(NT),DZ1(N1),022(N)

COMPON/TRR/AMO , RMERINT ) ,BVR(N) ,ALPHA ,ONDA,ONDB,CORY, G,k (M) ,2ZK(N)

LATERAL BOUNDARY FOR TANGENTIAL AND RADIAL VELOCITIES
ASSUFING CONTINUGUS VORTICITY AND DIVERGENCE

08 10 JBy,N!

VR2(MeJIUBNODARYRQ (M1 ,J)oBNDBa(RI(M1)aVR2(M],J)eR(*¥2)aVRA(M2,J))
10 VT2(MoJ)aBNDARVT(ME,J)oBNDBa(RI(M1)aVT2(M1,J)eRL(M2)aVY2(H2,d))

RETURN

EnD

oguicoo
0Quacuye
0gu3Qoo
0goacoo
0005000
00ve000
0uv7000
9018000
0009000
0010000
ool109¢6
0012000
0013000
00la0o00
0015000
0016000
0017000




’Illlillllii————

CAND IMaGE FILE

nen MEMBER DIFF

i
an
3o
as
L1}
or
Te
[ 1]
9e
10e
1R
12e
132

1ae
15e
168
17
18
19
20
2
2
i3e
29»
25
20»
T
20e
29
309
3i»
J2s
§35a
de
3Se
Jor
372
18a
39
uls
a1
4l
a3e
ads
4Se
46n
4l
-
'L
%0s
S
920
§3n
Sda
§S¢
Sen
§Ye
$8e
$9e
00s
eln
02
630
11X
69
[11]
o7
(11}
6%

ECITOR(CIFER) == VERSIOMN 05,29 DATES10/206/082 TIMEmiarte832130

[aXaXal

[aNa¥al

ano

[2XaNal

SUBNAUTINE DIFF
CamPLTE TWE DIFFUSION TERNS

PARAMETER M82{,nmil

PARAMETER MigMey,r284ed, NigNaf ,N2BNe

COMMAN/ANE/VRI(P)NE) o VTLI(M NL),BL (ML, NE),VR2(M,NL),

! VICM NE) BN NLY,VRIIM,NL) ) YTIIM,NT),
BI(MI,N1)sP(ML,NL) VI (ML, N)

COMMON/TwA R Y (H) (A2 (R 1), 001 (K1) ,0RZCM), 28 (N),Z2CNE) 008 (N1 ), D22 LND

ca~~o~:tun1auo,aren(n1).svz(NJ.ALrun,anoA.suoa CORL Gk (M), ZKINY

DIMENSTION VR(M,N1),VY(M,N ), B(M1,NY)

EGUIVALENCE (VR, VA1), LVT,VT1),(B,81)

MO TIONTAL DLIFFUSION 6F RADIAL VELOCITY

00 10 Jmi,nN!
08 10 22,m1
10 VRIUI,J)BVRI(I, ) erK (1) (C(VR(T41,J)eVR(I,J))/DRI(D)
1 o (VR(1,J)ovR([e1,J))/0R1(Lm1))/0R2(T)VR(LsJI/7(M1(2)aRI(]))
2 0 Se((VR(1e1,J)avR(I,J))/(BRY(IjeR2(1))
3 ¢ (VR(T,J)eVR(Te1,J))/(DRi(Ial)sR2(1=1))))

HARJZONTAL DIFFUSION OF TANGENTIAL VELOCITY
D% 20 JEi,NI

08 20 I3g,m1
20 VI3 oJIeVIN(T,J)erk{T)e(l(YT(I*1,J)eVT(1,J))/0R(])

1 @ (VT(1,3)evT(1e1,J))/DRI(Iny))/OR(I)aVT(I,J)/(Ry(1)0R1(]))
2 oo.s-((vt(IOI.J)-th! J)I/COR1(TIR2CT))
3 SIVT(T,J)eVT(1e1,0))/(0R 1 (Ial)eR2(1a1))))

HORIZONTAL DIFFUSION B8F B

00 60 JS1,NY
DR 80 [mg,mQ
80 93¢I,J)OB3(1,J emk(R)a(((B(1e1,J)%B(1,J))/DRQ(I*1)
1 e(4(1,0)e8(1°1,J))/0R2(1))/0R1(])
2 0,5¢¢(B(1%1,J)eA(1,J))/(DRE(TF1IaR (]e1))
3 ¢(B(I,J)eBLI®1,J)) /(ORI IALI(LI})]
DO 70 Jsi,Nt
70 A3(1,J)883(1,J)emx(1)0((B(2,J)eB(1,J))/7(DR2(Q)2DRI (1))
+0, 5'(E(E.JJ-a(l,J))/(DHZ(z)-ﬁl(2)))
DG L] Jlerl
LY} 8!("loJ)lBJ(Ml.J)th(Fl)-((-B(Hl'J)OG(Ml.J))/(Dﬁl(nt)-cnl(ll))
=(R(M,0)e8(P2,J))/7(NRA(M1)aRL(M1)))

VERTICAL DIFFUSION OF RaACTIAL VELOCITY

0e® 90 Js,N2
08 90 f=2,my
°o VRIC1oJIaVRI(T,J)e2ZXCIINCIVR(I,Jo1)evR(1,J))/D22(Je1)
@ (VR(L,J)=VR(T,Je1))/022¢J))/7028C)
oo 100 182,
100 VRIC(I 1)aVRI(T,1)e2X(1)2(VR(1,2)aVR(I,1))/7(DZ22¢2)+0Z1(1))
00 110 led, ™t
110 VRI(ISND)BVRICI NT)OZR(MN )0 (oVRITI,N1)OYR(T,ND))I/(CZR(N1)P21(NL))

VERTICAL DIFPUSION OF TANGENTIAL VELOCITY

02 120 Js2,N2
00 120 I82,"1
120 VIS(T,J)VTIS(I,J)eZNCI)a((VT(T,Jat1)evT(l,J))/022(¢J0})
1 -(VY(! J)-V‘(loJ-l))IDZI(J))Ioll(J)
00 130 le2,%
130 vtlltrl)-VTJ(l.l)ozlll)'(vftl;2)~vleol))ltblltl)'oll(l))
00 140 182,%1
180 VIZCEaNTIBVTS(L, N1)OZR(NIIa(aVPIT,NIIOVTII NI )IZ(D22(NE)INLI(NY))

49

0003000
0092000
0003000
0004000
0005000
000000
0007000
0008000
0009000
0010000
0013000
0012000
0013000
0014000
0015000
0016000
001700¢
0018000
0019000
0040000
0021000
0022000
0023000
0024000
0025000
0026000
00¢7000
0028000
0049000
0030000
0031000
0032000
0033040
003uco0
0035000
0030000
0037000
00ls0q0
0039000
0080000
0091000
0062090
0043000
0094000
00945000
0094000
0047090
0048000
0049000
0090000
00%1000
0052000
0093000
00954000
0095000
00%0000
0047000
0098000
0099000
0000000
0081000
0062000
0063000
0084000
0465000
0066000
0087000
oodsogo
0089000




r—

CARD IMaGE FPILE ECITOR(CIFEX) ws VERSION 05,29 DATFe10/,26/82 TIMEmlGaggat 32130

sae WENBER OIFF

70
71
72»
730
7a»
1AL
76
77
788
79
e0s
ale
42

©onn

VERTICAL DIFFUSLION OF ¢

0 100 Js2,N2
00 180 lst,™1
160 93(1 J)SB3(L,J)eqn(d) o ((B1(T,Je1)e8(],J))/022(J¢1)
‘(9(l.J)-BlloJ'l))IDZ!(J))IDZI(J)
oe 170 1sg,Mg
179 53(1.1)-es(l 1)e2h(l)n (@ 2)=8(1 /(0
2aee 1'|'.; (1, 03))7(0Z2¢2)+DT1(1))
180 g:;:;:l)lal(!aNl)ol*(%l)-(Oﬂ(I,Nl)OB(I,NZ))/(Oll(Nllnoll(Nl))
END

50

0070000
00?1000
0072000
0073000
0074000
007%000
0076000
0077000
0078000
0079000
0080000
0081000
0o82000




CARD 1MAGE FILE EDPITOR(CIFEN) =e VERSION 05,29 DATER10/26/02 TivEntdgtes32t3e

ane MENBER FRWRD

18 SLRROUTINE FRWR( 00v1d00
an PARAMETER mMB321,N0Q1) 0002000
PARAMLTER MigMe),rRaMed,NisNe] N2oNe2 0003000
(13 PARAMETER NOa2abahioMiehg o00vuoe0
L) COMMON/ONE/OATAS (ND)sOATAZ(ND) ,CATAIING) P 1,N1) VT (M1,N) 0005000
61 COMMON/THR/RNO, kHER(NT) o BY2IN)  ALPHA,BNDA,BNDB,CORT, G, Mu (M), ZK(N) 0006000
Te CruMaN/FOR/DELT, XTIME, ITINE, 1STEP, 1SN0, ITABE, TRY 0007009
8e ¢ 0008090
98 C REPLACE CATAY WITW THE NEw VALUES 0009000
t0e ¢ 9010000
i1e DO 10 I3{,ND 0011000
12» 10 OATASCIINOATAL () e2,oCELT#DATANI]) 0012000
130 ¢ 0013000
148 C TINE SMCOTWING ggladaqgo
15« ¢ 0015000
160 IF(MOU(LISTEP,18m0) NE,0)GO 10 30 0016000
17 0" 20 Isg, N0 0037000
18 20 DATA(I)NOATA2(I)e(DATAI(T)*0ATAS(])a2, *0ATAQ(]) )0 ALPHA 0018000
19 30 CONTINUE 0019000
20 ¢ 00£0000
21» C FARWARD MARCKING 0021000
22* C 0022000
23» DO 4o Isy,ND 003000
a4 40 DATAL(])eNATA2(]) 0020000
259 Of 50 [a{,NO 0025000
260 S50 0ATALI)eDATAN(]) 00¢6000
2T ¢ 0027000
28 ¢ 26R0 OLUY CATAS FOR NEXT STEP 0028000
9+ C 0029000
30¢ 08 60 [ag,nC 0030000
3in 60 DATA3I)SO, 0031000
32 RE TURK 9g32uo0
33 END 0od3u00
51




CARU [MAGE *ILE ECITAR(CIFEN) em VERSION 09,29 DATER10/26/82 TIsEslutiat32tde
sea MEMBER CpECH

1e SLANALTINE CwECH 0001090
2 PARAMETER wB2i,n031 0002000
3o PARAMETER MisMe],r284a),Niohal ,N28Ne) 0003000
e CRwMON/BNE /VRI(F A1) VT I (™, N1), B Ny, ,NL),VRR(¥,NY), 0008000
S 1 VI2(P n1) 8201 NE), VRS N ), VTS (™,Ny), 0008000
[ 2 BI(MI,NL) P (MY,NL) VT (™Y,N) 0G06000
Te COMMON/Tud Ry (M), 62( 1), 0R1(*1),0RQ(%),21(N),22(N1),021(N1),022(N) 0007000
[N COMMON/FOR/OELT, X1IME,TTIME, ISTER, ISuer ITAPE, TaY 0Qud000
s OIMENSION wORKYy (), ,nBRK2(N) 00V9000
10a 0" 10 Jeg Nt 0010000
1l o 20 Jmy,» 0014000
12 20 #0RK{(IYENRI (I /APaX1(1,,VR2(1,J)) 0012000
13 MINSMINMAG(ARAX] ) e 0013000
14e A LLLISNLILBET I 0014000
15a OTaAMINI(DY,CELY) 0015000
16 10 CONTINUE a01600¢
17 DTadMINLI(DY,TAY) 0017000
184 IF (OTGLE ,PELTIRE TLRN 0018000
199 DELT80,75e0EL T 0019000 i
20e PRINT 100,0ELT 00¢0000
dle 100 FORMAT(/////7/7 ' 0wnnensDELT 1§ CHANGED TO',|PEL],2,' Sengsaneent) 0021000 4
22 RETURN 0042C00
23 ENC 0043000
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CARD IMAGE FILE EUTTQR(CIFEN) o= VERGIAN 05,29 DATERI0/26/82 TINERIGs3e032030

een MEWBER AQVECT

1a SUBROUTINE ADVE(Y 0sv1000
2« ¢ 2002090
3 ¢ CarPLTE THE ADVECTIVE TERMS 0003000
da 00040Q0
Sa PARAMETER mE21i,nuél 0005000
ae PARAMETER migHay,risNed,niaNel, N2aNeZ 00uplYO
Te CAMMONJONE VRIIM A1) VT (M, N, B1(M1,N ), VR2(M,N), 0007090
kL) 1 VYZ('.NI)oBZ(‘l.Nl)pvﬂ3(~.~l),le(n.kl), 0008000
e 2 BI(M1,N1)sP (ML ML), VTN ,N) 0009000
10 CAMMON/TaA/R{(M),RA(ML),0RL(ME),0R(M),21(N),22(M1),D23¢N1),DZ2¢(N) €010000
11 COMMON/THR/Auf, kRBR{NT),BVIIN) ,ALPHA,BNDA,BNDB,CORY,G,u (M), 2K (N) 0011000
12 DIMENSTON vR(M n1),VT(M,N1),B(%1,Ny) 0012000
134 ERUIVALENCE (VR,VRQ),(VT,vT2),(8,82) 0013000
{4 ¢ 0614000
19+ € HAGTZONTAL ADVECTION FOR RADIAL VELOCITY 0015000
1es € 0016000
17s D8 10 Jeg, Nt Q017000
18 D% 10 Is2,m 0018000
19. 10 YRI(1,J)000,250((YR(1,JIoVR(Je1,J))e(VR(],J)aVR(I®1,J))/CR1(Jel) 0019060
20e 1 S(VR(Ie1,JI*VR(T,JI)(VR(Te1,J)eVR{L,J))/CRL(1Y) 0040000
L) 2 *VRI(1,4d) 0021000
222 ¢ 0022000
F3 LA NORTIZONTAL ADVECTIAN POR TANGENTIAL VELOCITY 0023000
d%e ¢ 0024000
2% 08 20 J®1,N1 00£%000
H L 09 20 le2,m 0046000
2T 20 V13(10J)8e0,250((YR(T,J)eVR(Te1,J))0(VT(L,J)aVT(le1,J)), 0R1CLet) 0027000
a8 1 S(VRCTOt,JIOVRIT,JIIN(VT(161,J)=VT(1,J2)/DR1(])) 0020000
29 2 *VTI(1,d) 0049000
308 C MORT2IONTAL ADVECTINN POR BUOYANCY 0030000
318 € 0031000
32+ 00 00 JB1,N} 0032000
334 08 ou lag,m2 0933000
34 [T al(l J)R03(i,J)e0,5e(VYR(T,J)e(B(I,J)eB(I=l,J))}rO0R2 (L) eedazg0
3Se ov~(xo|,41-(a(xot.d)-atx J))/0R2(1*1)) 0035000
3o oa 70 Jey,Nt colesoo
37 70 B83C1,J)083(1,J)e0,5°VR(2,J)0(B(2,J)e8(1,J))/0R2¢2) 0037090
' 8¢ £8 80 J31,N1 0038000
) 39e 80 83(M1rJ0aB3(M1,0)00,50VRIMI,J)0(B(M,))e8(M2,J))/DR2(MY) 0020000
; a0e ¢ 00400g0
41s € VERTICAL AOVECTION FOR RADIAL VELICITY agélo00
ads ¢ 0042000
ale £9 90 Jeg,N2 0Qu 3000
ade 00 90 Im2,Mt 0044000
aSs 90 VRI(IsJINVAI(I,J)e 0,250 (VI In],J)aVZ(LoJ)InCVRIT,JIeVR(I,J=1)) 0045000
ade 1 7022¢J)0(vILT,Jo1)ovE(lel, Jel))a(VR(I, Jet)ovR(T,])) 0046000
ule 2 /0220Je1)) 0047000
ale 00 9% Js2,m1 004804¢0
L 9% Vﬂl(XOl)lV“!(xll)'OQ Sa(VZIC(le2)oV(Llal,2))0(VR(1,2)=VR(],1)) 0049000
50« /DT262) 0090000
Sia no U JE2,m 0091000
LELd 98 VRILIINI)SVRI(T,N1Y0,2%0 (VT Tt N1)eVILTI,NI}In(VR(I,NTYaVR(T,N2)] 00%2040C
53 t /0T2(NYL) 0043000
sS40 ¢ 00%a000
3%e C VERTICAL ADVECTION POR TANGENTIAL VELOCITY 0055000
Sées ¢ 0036000
§7s 08 190 Je2,MN2 0097000
D DO 100 Imw2,"t 00%8000
$94 100 VISCRaJd avTICI,J)e0,@8Sal(VElIng, J)eVIlTl,d))a(VT(1,J)aVT(],Jel)) 0099000
(1 1] 1 70Z2CTYe(VECT,Jet)oVI(lal,del))alVT(I,del)ovT(1,J)) 0060000
6la 2 /ozzuom 0061990
020 Do 103 ls2,™ 0062000
63 108 vt:tl.ll-vv!tl.n)-o.zs-(vz(!.z)ovz(l-t 2)I0(VT(L,2)evT(Lyt)) 0063000
ode 7022¢2) 0004000
11 on 106 Ie2," 0005000
(1.1 106 VIICToNT)OVTILT,N1)®0, 250 (V2T ,N1)eVICTIoLI NT1))IaCVT (I, N)ovT(I,N2)) C000000
(YL 1 /023(NY) 0087000
8o ¢ 0odsogo
3L VERTICAL ADVECTYION FOR B 0089000
708 C 00?0000
Tie 08 150 Je2,N2 car1000
72 DO 150 lsi,”q 0073000
73 150 sl(l J)eB3I(1,0)e0,50(V2CT,J)0(B(1,J)e8(],Je1))/022CJ) 073000
T4e OVl(IoJol)t(B(XrJ‘l)-!(l.J))IOZ!(JOI)J 0078090
7%« oo 160 loy,™y 007%000
76 160 D!(l,l)l!!(!,l)-o Sevl(l,2)o(P2(1,2)02(1,1))/022(2) 0076000
77 00 170 Ist,™y 0077000




CARO IMAGE FILE ECITOR(CIFER) we VERSIOA 05,29 DATES10/20/82 TInEsiatiae32e3e

ane ngn.gl AQVECY

78 170 BICI,N1)EBICTI,N1)00,50VZ(TI,NLIa(BLI,N1)=B(I,N2))/C22(N1) voT8C00
19 ¢ 0079000
20s ¢ INERYIA TERMS PR NBR}ZQNVAL HOMENTY> 0080090
8is C 0081000
LY 1] 08 110 Jei My 0082000
83 0A 1310 [md, ™y 0083090
gaa VRI(1sJ)BVRI(T,J)evT(1,J)a(VT(T,J)/RI(])eCORY) 0084090
! 8% 110 VISLIod)EvTI(I,J)eVR(T,J)ea(VT(],J)/P1(])eCOR]) 0085000
- 86 ¢ 0006000
87« C PRESSURE GRADIENT FORCE 0087000
a8s ¢ 0008090
89 00 12¢ Jat,Ny 0009000
Q0e DO 120 1s2,% 0090000
91 120 VRIC(I,JIBVAN(T,J)e(P(1,J)eP(le1,]))/(RHELDR2(T)) 0091000
s2a ¢ 00920¢0
93« ¢ STRATIFICATION TER™ 0093000
que ¢ 00%4000
9% 08 130 Jmi,Ny 0095000
q6e 08 130 lat,™t 0996090
97a 130 83(1,J)8R3(L,J)e0,50(V2CT,J)nBV2(J)eVI(I,Je1)eBV2(Je1)) 0097000
98e RETURN 0098000

99e ENG 0099000




CARD [MAGE PILE ECLTER(CLIFER) ee VERSIEN 05,29 DATESID/26/02 TivEstlusieddsde

ses MEMBER PLTOUY

le SUBNOLUTINE PUTOLTY 0001000
H PARAMETER MB21,NS¢1 gov20g0
3 PARAMETER MiBMail,bBNed,Niuhel NQaNe2 0603000
4s COMMONPONE VRV N1dVTE(M, ML) BI{NE, ML), VR2EM M), 000u0g0
S 1 VTN, N oB2(M1oN1) o VRI(N,NT),VTS(M, ML), 0005000
be 2 BI(ML,NT1) P (ME,NL) VTN, M) 0006000
Te COMMBN/TRA /R (M), R2C(M1) DRI (ML) URZ(M),20(N),Z2(N1)SDZ1(N1),0Z2(N} 0GUT000
LT COMMON /TR /RME RWERINT) JBVZIN) L ALPNA,BNDA,BNDB,CORL,G ok (¥),2ZK(N) 00VB000
9e COMMON/FAR/DELT KTIME, ITIME, ISTEP, ISM0, JTAPE,TBY 0009000
10« ¢ ) 0010090
118 C Th1s SUBRAUTINE PRINY ALT FIELDS FOR A QUICK L08°0K ogtl1ego
12 ¢ 0012000
13e DIMENSION [CUM(M,N) 0013000
tae 700 FAR™AT(//777¢% WACIOL VELOCITY (CM/8) AT To',lp," »') 0014000
158 708 FORMAT(//777,4% 1MNGENTIAL VELOCITY (CH/8) AT Ta’,ley? He) 0015000
$68 710 FORMAT(///pyt VERTICAL VELOCITY (C™/8) AT Vo', lg,! ') 0016000
A76 718 FORMAT(///7,4% BUEYANCY FIELD (4,001) AT Tat,lg,* +") 0017000
188 728 FARMAT(//7/4% PRESILFE (210 DYNE/CMes2) AT TIvEw',lp,* »') 00t8000
19 220 PIRMAY(IRY, /077,200, 4000t 00eee BLTPUT AT TINE Bt,lg, ™ BRY, 0019000
20¢ 1 Foeds' DAY 1STEP a',17,! Cetatetstadgel) 002000¢
N DAY®XT IME/8640Q,40,0UC1 0021000
air BPRINT 720,1TI%E,DaY,ISTEP 0Q¢2000
P31 08 10 Js1,Nt 0023000
aan 06 10 Isy,M 0024000
iS5 10 I0UM(1,J)8VvRa(1,J) 0025000
T PRINT 700,[TI%E 00€4000
27 CALL ™AP{IDUM,R1,22,%,N1) 0047000
280 ph 20 JSt,Ni 0028000
29 DN 20 ley,n 0029000
Jos 20 10uP I, d)evTa(L, 0y 0030000
3. PRINT 708,ITIME 0031000
32 caLk “AP(IDUM,RY,22,M,NV) col2uce
33 08 30 Jsy,N 00d36g0
Jae c9 30 Ist,mM1 0034000
35 30 Joum(l,Jievi(l,d} 0035000
LI PRINY 71p,1TIME 003e000
17» CoLL ™AP(IDUM,RE,21,71,N) 693rogo
18s DN 49 JEy,Ni oelacoo
39 on 49 [ag,Mt 0039000
ace ag JouM(l,J)882(1,0)81.E) 00dq000
41s PRINT 718,ITI“E 0041090
4dn CALL "AP(IDUM,AR2,22s%1,V1) 0042000
a3 c" 50 Jui,Nt ngézago
dlis 0" Se Iat,mi 0044000
S S0 IDUM(I,J)P (], )a1,Eel 006%000
ube PRINT 72%,1TI%E 0044000
ule CALL MAP(IDUM,RE,22071,M1) 0047000
i LA RETURN 0048000
| 49 END 0049090
55
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CARD IMAGE FILp ECITOR(CIFL™) ee VEPSIOM 05,29

esn MEMUEN MaP

s
an
3a
Qe
Sa
4o
s
e
S
10
11e
12
13a
14e
1Se
160
17
18
19«

7o
8¢

10
20

30

SURRIUTINE AP (8,5 ,2)%M)NN)
PARAMETER wE2i,n8¢])
DINENSTON A(MM),Z(NN)
INTEGER A (M N),IR(M),I2(N)
FOR“AT(1rS,Tx,2815)

FORMAT (1n8,Lu,3x,3518)
MPgMIRG (IS, V)

AR 10 Isi,MP

IR(LInR(T)0l Eetoc,t

00 20 Jsy,NN
12¢7)82(J) et Eaieg,!

PRINT 70

PRINT 70,(1R(1),181,%P)
PRINT 20

00 30 JJsj,Nu

JANNeledy

PRINT 80,12¢J),(A(1,d),181,%P)
RETURN

END
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TivEatagyen 2 de

oguicee
0Quadgo
0003000
0gue0Q0
0005000
0000040
Uov70ycC
9908000
uguevod
0glo000
Q011000
0012000
Q13000
0014000
001%000
0gledo0
0017000
0046000
0Q19000







