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- Abstract

12 . .

'ﬁi-: Ecﬁ A multi-level model, based on the primifive equations, is developed for

!-f,!,"!; E% simulating the temperature and velocity fields produced in the world ocean by

Ez - differential heating and surface wind stress. The model ocean has constant depth,

‘.I T free stip at the lower boundary, and neglects momentum advection; so that there

C © is no energy exchange between the barotropic and baroclinic components of the

| “ motion, although the former influences the latter through temperature advection.

IR

‘l;: 5-52 The ocean model was designed to be coupled to the UCLA atmospheric
:Egﬁ general ciceulation model, for the study of the dynamics of climate and climote

IQ =2 changes. But here, the model is fested by prescribing the observed seasonally

T E 5?, varying surface wind stress and the incident solar radiation, the surface air

; 3= temperature and humidity, cloudiness and the surface wind speed, which, together
EE with the predicted ocean surface femperature, determine the surface flux of radiant
%gg energy, sensible heat and latent heat. From an initial state, in which the temper=
! =8 51; ature as a function of depth and latitude is given, the integration is carried forward
;‘é‘; g over several decades of simulated time, which is longer than the adjusiment time
Slg,g a scale for the upper levels of the model. In this test, the model successfully simulates
J:';a ﬁ%; most of the large scale features of the world ocean circulation, including a good
(i) = simulation of the ocean surface temperature.
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Introduction

Governing equations

With momentum advection neglected, and with the Boussinesq approxi-

mation for the density and incompressibility, the governing equations are

and
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where \ ‘is horizontal velocity, w is vertical velocity, p is pressure, p is
density and Py is a constant, T is temperature and To is a constant, {2 is the
earth's rotation vector, g is the acceleration of gravity, a is the coefficient
bf thermai expansion, and ¢ is the specific heat of sea water. z is the positive
upward vertical coordinate and t is time.  [F is the horizontal frictional force

per unit mass and Q is the rate of heafing per unit mass, which are taken as

RE .
and
= 2 )
Q=cAHvaT+f—5'§-g—Z} , 7)

where AM is the coefficient of horizontal eddy viscosity, AH is the coefficient
of horizontal eddy heat diffusion, and K is the coefficient of both the vertical
eddy viscosity and the vertical eddy heat diffusion. The coefficient § (in 7} is

defined as

o{Zy  when 233,

as a parameterization of strong vertical mixing that restores a neutral

stratification whenever a vertically unstable stratificafion developes.

The boundary conditions at the ocean bottom (z =H) are

w=0, Y
AV
5—2_0’ : (9) |

and - :
ot _
T 0, | (10)



so that there is no vertical motion, no momentum transfer and no heat fransfer

across the lower boundary.

The boundary coenditions at the ocean surface (z = 0) are

w=0, (1)
aW: 2'5 ) -
9z . p K f (12)
(o)
and
Q
. =, (13)
dz cKp

where Ts is the vector wind stress and Qs is the downward heat flux at the
ocean surface. Setting w = 0 at the ocean surface filters out external gravity

waves and allows the use of a long computational time step.

The boundary conditions at the lateral walls are zero normal velocity

and zero tangential velocity, and zero heat transfer through the walls.

Calculational procedure

The assumption of no momentum advection, constant depth, and free slip
at the lower boundary, decouples the barotropic component of the velocity (the
vertical mean of the horizontal velocity) from the baroclinic component of the
velocity (the deviation of the horizontal velocity from its vertical mean). Th.e
former is governed entirely by the wind stress curl and is independent of the
heating, while the latter is governed by both the stress and the heating. Theré

is no energy exchange between the two components, although the barotropic



component affects the baroclinic component through the herizontal temperature -

advection (Eq. 4).

The barotropic component of the velocity is obtained by taking the

curl of the vertical integral of Eq. 1, or

OM __ 1 p _onaM+ Lt A PM, (14)
at p p M
o [s]
where
W\=JOWdz and = |gopdz ;
and . )
0 sa4- ;00 1 Y
TR fma>k+p0 kevx 7, tA 7' . (15)

where kxv® = /M defines the stream function @ of the vertically integrated
velocity M, f=2qsineg is the coriolis parameter, A is longitude and ¢ is
latitude, 'k is unit vertical vector, and a is the Earth's radius. This vorticity
equation, for the barotropic component of the velocity, is solved as an initiai-

value boundary-value problem in the way which is described below.

The baroclinic component of the velocity is obtained by substituting for
w=T+ v and vp =%+ (vp)* in Eq. 1, where the bar denotes the
vertical mean from z = -H to z = 0, and the prime denotes the deviation from the

vertical mean. Then, subtracting the vertical mean of Eq. 1, we obtain

WLy - : V3 '+ By s
St " () 20 Ay kaon), (16)

which is the prediction equation for the baroclinic component of the velocity, .



The temperature is obtained from Eq.. 4.

(v p)' is found by taking the horizontal gradient of Eq. 2, o{vp)/0z = ~gvp,
integrating over the entire depth of the ocean from an arbitrary value of op
at z = -H, and subtracting the vertical mean, Vp'. This insures that the vertical

mean of (vp)' is identically zero.

The vertical velocity w is calculated by Eq. 3.

Grid structure , domain, and finite difference scheme

The finite difference calculations are made using spherical coordinates
and the same grid structure that was used by Haney (1971a). As shown in Figure 1,
the T, p, &, and w points are located at the coast lines. The W and W'
points .match‘fhe distribution of the horizontal velocity points _
of the UCLA atmospheric general circulation model, and therefore include points
on the equator. In the atmospheric model the horizontal grid size is 4° in latitude
and 5° in longitude; but in the ocean model the zonal grid size is reduced to 2.5°
in longitude to obtain a somewhat better resolution of the western boundary

currents.

The model ocean is divided info five layers, which lie between 0, 70,
380, 960, 2020 and 4000 m in depth, and the horizontal velocities and temper-
atures are predicted for each layer. To calculate the vertical eddy diffusions of
momentum and heat, these velocities and femperatures are attributed to the 20, 120,
640, 1280 and 2760 m depths. The vertical velocities are calculated at the interfaces

of the five layers.

The horizontal domain extends from 66°S to 74°N , which excludes the
Arctic Ocean. The northern boundary follows the edge of the continental shelf of

the composite landmass of North and South America, Europe, Africa and Asia.



The southern boundary approximately follows the edge of the continental shelf
of Antarctica. New Zealand, and Australia combined with New Guinea, are

retained as islands.

The finite differencing scheme is the same as the one used by Haney
(1971a), except that his nine point specification of the vorticity of the barotropic
velocity component, which was almost the same os a 45° rotated five point scheme,
is here replaced by the usual nearest five point scheme. This prevents a com-
putationally false two grid point noise from being produced by the irregular lateral

boundaries and irregular wind stress.

The time infegration is carried forward by the leap~frog scheme, with

the Euler-backward scheme applied every five time steps.

Prescribed parameters

The prescribed constant paramefers are given in Table 1.

Table 1. Prescribed Constants

g = 980 cm/sec2 To = 0°%C

Q = 7.29 x 10-5'sec_] H = 4x 105cm

R = 6.37x 10%m Ay, = 10%em’/sec

¢ = 0.93 caf/cm/degr AH = 2.5 x ]07cm2/sec
a = 2.5x iOnAdegr“] K= cmz/sec

'po = lgm/tsm3 At = 40 min, 8 hours

40 minutes is the time step for the infegration of the vorticity equation for the
barotropic velocity component, and 8 hours is the time step for the integration

of the primitive equations for the baroclinic velocity component.



When the oceanic model will be coupled to the atmosipheric general
circulation model, the surface wind stress will be determined by the atmospheric.
model. But, here, for the purpose of testing the oceanic model, the surface
wind stress is taken as the observed seasonally varying stress given by Hellerman
(1967, 1968). Hellerman's values of the mean wind stress for the four seasons of
the year (Dec-Jan-Feb; Mar~Apr-May; June-July-Aug; Sept-Oct-Nov} are
subiecﬂvely interpolated and extrapolated to cover the domain of the oceanic
model. A 1-2-1 zonal filter is used to remove some of the two grid interval
noise in Hellerman's tabulations. Then, at each grid point, the four seasonal
volues of Z; are used fo calculate the annual mean and the amplitude and phase
of the first annual harmonic of the stress; and from these barumefers the surface

wind stress is prescribed as a time varying function of the mode! year.
Qs' the net downward heat flux at the oc ean surface, has four components,
= - +Q _+
Q =Q.~(@Q, QF. Q). . (17)

where QI is the net downward flux of solar radiation, QB is the net upward flux
of infrared radiation, QF is the net upward flux of sensible heat, and QL is the

net upward flux of latent heat.

When the oceanic model will be coupled to the atmospheric general
circulation model, the nef fluxes of solar and infrared radiation af the ocean
surface will depend on the atmospheric state paramefers in the fairly complex
way given by Katayama (1973). In the present test of the ocean model,
however, we use the relatively simple formulations, given by Angstrom (1922)

" for the solar radiation flux,

- C
QI-QIo(l -0.7$)1-A), (18)



and by Brunt (1 952) for the infrared rudia’rion' flux,
1
QB‘—‘ GT‘:x 0.985 [0.32 - 0.0551x [1-0.6 (C/8)? ] (9

Where QIOis the direct plus indirect solar radiation reaching the ground through
a cloudless atmosphere, C is the number of octants of the sky covered by clouds,

A is the albedo of the ocean surface, o is the Stefan-Boltzman constani; and

e is the vapor pressure of the air (in mb) at 10 m above the ocean surface.

The annual mean and the amplitude and phase of the first annual harmonic

of QI are obtained from the Smithsonian Meteorological Tables (1966, tables 133
0

and 136), with an atmospheric fransmission coefficient of 0.7. The albedo of the

ocean surface is taken as 0.07.

The annual mean and the amplitude and phase of the first annual harmonic

of the number of octants of the sky covered by clouds, C, are calculated from the
charts in the cloud aflas of Miller (1971).

The annual mean and the amplifude and phase of the first annual harmonic
of the atmospheric vapor pressure, e, are calculated from tabulations of the surface

air dewpoint femperature in the atlases of Taljoard et. al. (1969) and Crutcher and
Meserve (1970).

These time varying parameters are used, in Eqs. 18 and 19, to prescribe
the net flux of solar radiation and to calculate the net flux of infrared radiation

at the ocean surface.

For the sensible and latent heat fluxes, the formulations for the test
caleulations are nearly the same as those that will be used with the combined
atmospheric and oceanic models,

Qg = pACDCp‘WAl (Ts-' TA) . (20)
and

QL = PACpt [VplaS - a0) - @1
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where Pa is the surface air densify, CD(= 1.283 x 10-3) is the surface drag
coefficient, CP is the specific heat of air, | WAI is the surface air speed, L
is the latent heat of evaporization, q: is the saturation water vapor mixing
ratio at ’che’ ocean surface temperature, and g A is the water vapor mixing ratio

of the surface air.

The annual means and the phases and amplitudes of the first annual
harmonics of TA and q, are calculated from tabulations of the surface air
temperature and the surface air dewpoint temperature in the atlases of Taljaard
et. al. (1969) and Crutcher and Meserve (1970). The annual mean and the
phase and amplitude of the first annual harmonic of the surface (scalar) wind
speed are calculdfed from data in the atlas of MacDonald (1934, charis 27
through 30). ' ' : B

The simulated barofropic circulation

The simulated baroclinic circulation
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The simulated surface heat flux

Summary and conclusions
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VERTICAL VELOCITY AT LEVEL 1.5 (CM/DAY)
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BARDTROPIC CIRCULATION IN A MULTI-CONNECTED GLOBAL OCEAN

HPP=0 IF THE FOUR NEARESR SURRCINDING PQINTS ARE WATEFR POINTS,
=1 IF ONPF OF THE FOUR NEAREST SURRBOUNDING PDINTS IS ON THE
" COAST OF THE MAIN LANDEASS (AFRICA, EUROPE, ASIR),

=3 INSIDE THE ANTARCTICA,

=30 ON THE COAST OF THE ANTARCTICA,

=4 INSIDE BUSTRALIA,

=40 CN THE COAST OF AUSTRALIA,

=% INSIDE REVZEALARD,

=50 ON THE COAST OF NEWZEALAND.

MULTIPLY THE STREAM FUNCTION VALUES BY R*H (R=EARTH'S
RADIUS, H=OCFRN DEPTH) TO GET THE STREAMN FPUNCTION VAIUES
FOR THE VOLUME TRANSPORT {INTEGRAL OF THE HORIZONTAL VELOCITY
OVER THE WHOLE DEPTU. ‘

MOG=1 FOR THE ¥ATER POINTS,

=2 FOR THE MAIN LAND HMASS,

=3 FOR THE ANTARCTICA,

=4 FOR AUSTRALIA,

=5 FOR NERWZEALAKD.
THE SUBROUTINF BEAJIEE SPECIFY THE SHAPE OF THE OCEAYE {MPP AND
HQO), THE WIND STRESS TO COMPUTE ITS CURL AND OTHER CONSTANTS
AS WELT, AS THE INITIAL FIEFLD GF THE STREAE FUNCTICN.
THE SUBROITINE RESID GIVES THE CHANGE OF THE SUM OF THE
RESIDUALS (RES) Al RACH SEPARATE LAND MASS YHICH TAKES PLACE
BY THE UNIT INCREASE OF TEE STREAM FUNCTION AT EACH SEAPARATE
LAND ¥ASS POINT, JUST AS IN CASE DOF THE BLCCK RELAYATION,.
F AND G DENOTE THE STREAM FUNCTION AT TIMFE STEP N+1, N,
RESPFCTIVELY, XU,XV,U, AND ¥V THE BAROTRQPIC CCHMPOKNENTS AT TINE
STEPS [+1, ¥, RESPECTIVELY. '

WIND STRESS CURL==TH/{2.0%¥%X {J)) /R*H

X,%4,Y=GRID S5IZE

AH=CQOEFFICIENY OF EDDY VISCOSITY
pT IS THE TIME STEP. ,

H IS THE OCEARN DEPTH. <CD IS THE TIME (DAY).

E IS THE WORKING SPACE FOR RELAXATION.
IH DENOTRS TBE EASTERNMOST POINTS TO BE SWEPT. (EX. 1u6)
JM DENOTES THE NORTHERNMOST PONTS TO BE SWEPT.
THE BACKWARD DIFFERENCING SCHEME IN TIME AFPLIES RBVERY MAT
PINE STEPS. MATS CONTROLS THE SWITCHIBG FRCM THE LEAP~-FROG IO
BACKWARD OF FROM THE BACKWARD TO LEAP-FROG SCHEMES.

PRINTING IS DONE EVERY KPRINT TIME STEPS. '
WRINTING TN MAGNETIC TAPE IS DONE EVERY NTAPE TIMNE STEPS.
WHEN (IN) EQUALS ONE, THE IWAG~TH RECORD IN THE MAGNETIC TAPE
IS PICKED 0P, AND THE INTEGRATION GOES ON UNTIL NN=NEND.
REL=RELAYATION ACCURACY
WIND 5TRESS CURL=-TH (I,J) *H (DEPTH)}/(2.0*%Y*X {J)*RAD} RAD=
RADIUS OF THE EARTH) ‘

IND (1) =30 ANTARCTIC COAST
IND(2) =40 AUSTRALIA COAST
IND({3)=50 NEWZEALAND COAST
INDIN (1)=3 ANTARCTIC INLAND
INDIN {2)=# AUSTRALIA INLAND
INDIN {3)=5 NEWZEALAED INLAND

FIGURE 1 EXPLAINS THE MEARNING OF 1LX1,LX2, L1Y1 ARD LY¥2,

X=1X1 e g o _ X=LX2
Y¥=1Y2] 0o K | Y=LY2
! sk !
i it.*# _ f
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FIG. 1
L,KA, KB SPECIFY THE STREAH FUNCTION POINTS TO BE SHEPT AND
OTHER LAND POINTS TO BE SKIPPED.
FIGURE 2 EXPLAINS THEIR MEANINGS.
* POINT TO BE SWEPT

J=U4 KA({1,J) **xKB{1,J) KA (2, J) #% #%%KB(2,J) KA (3,J)*¥**KB(3,J)
‘ L{J) =3

TIG.2

THE COMPUTATION STOPS IF THE NERGY EXCEEDS A CERTAIN VALUE, OR
IF THE NUMBEHR OF ITERATION IN RELAXATION EXCEEDS A CERTAIN VALUE.
THESE VALUES ARE SPECITIED IN THE PEOGHA&. THEY SHOULD BE CHANGED
IF NECESSARY.

THE CONFFICIENT OF THE OVER-RELAXATIOR IS CIVEN AT THE BEGIN-
NIRG.

COMMON AH,DT,Y,H,REL, XX (39),FJ0{39) ,X (39),F(147,39) ,BE(147,39,

10 (167,39) ,v(147,39),5 (147,39) ,X0{147, 39), XV (147,39) ,Tw (147,39 ,CD,
2BET (39) ,YU4,CCY,AR,ARY,RES (3), DDT,
3MAT,L(39),LV{39),LA{10,37),LB(10,37),¥%A(10,37),KB(10,37) ,HATS,
4MPP (147,39), K00 (147,39) ,INDIN(3),IND(3),NRES{3),

5LX1{3),LX2(3),LY1{3),LY2(3),1M,I%,IMNP 1, NP1, IHN1

1000

1001

7
'

5555

50R=1.775

SOR=1.875

SOR=1.825

SOR=1.85

SOR 1=50R~-1.0 o

READ {5, 1000) 1IN ,

FORMAT (I5) ‘

IF(IN.EQ. 1) GO TO 1001

CALL BAJTHE

CALL RESID

CD=0.0

NN=0

MAG=D

GO TO 5555

CONTINUFE

READ (5,1000) INAG

IF(IKAG.EQ.1) GO TO 77

po 7 J=2, IHAG

READ {10)

CONTINIE

READ (10} XU,XV,F,G,U,V,TH,4PP,H0Q, L, KA,KB,LV,LA,LB, AH, DT, MAT,
1Y ,REL,XHM,FJU, X, BET, LX1 LX2,LY1,1¥2,IND,INDIN, N¥, NEED,RES,
ZHRES,ARY,AR,YM,E,CCY,MnTS,CD,IH,JM,IMP1,JMP1,INH1,HAG
CONTINUE

AH=1. 0EQ

Al=3.0F8

AR=Al/6.37E8/6.3TES

ARY=AR/Y

AR r‘-““‘ 1
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LNN=ULY . 35
READ {5,5) NEND,MAT,NPRINT,NTAPE,DT,REL

. 5 PORMAT(BIS,2F15.7)
£ WRITE (6,6) IMAG,NEND,DT,REL,AH, MAT,NTAPE, RPRINT
Jh‘ﬁ FORMAT({1H ,16HTIXE STEP FRCH I5,2%,3HTO 15, 2%, 3ADT=E15.7, 2%, 4HREL
b e 1=p£15.7,2%,30A H=E15.7, 2X,4HHAT=I 3/1H , SHTAPE=T 4, 5X,6HPRINT=14)
0 DaAY=DT/0.864E5
RQQ (49,5} =1
MEQ (50, 5) =1
QG (49,3)=3
MQQ (50, 3) =3
39 NN=RN+1
CL=CD+DAY -
NNN= (NN/MAT) *MAT '
IF(HNN.EC.NN) GO TO 25
HATS=0
DPT=DT
DG 1 J=3,IH
Do 2 I=1,1HP1
R=G (I,J)
G, N=r({1,N
F(I,])=R
2 CONTINDF
CONTINUE
GO TQ 26
25 MATS=1
PT=NT*0.5
DO 42 J=2,J%
Do 43 I=1,18P1
U{I,3)=XU{T,J)
V(I,J}=XV{1,J)
G{I,J)=F (1,3}
43 CONTINUE
42 CONTINUE
26 CONTINDE
PO 30 J=3,3%
Jp1=J+1
IR 1=a-1
Juz2=3-2
IEI=EM(J)
XRI=X¥{IHT)
C1=Y/%%J
Si=Y /%81
CE=X (3P1) /Y
CS=¥ (J) /¥
B=X (JI11) /Y
BETJ=8ET {J} *CCY
LJI=L {J)
Do 31 L1=1,1LJ
IT=KA(LL,.d)
MH=EB (LL,d)
DO 310 I=T1I,MH
IT1=141
IH1=1-1
IM2=1-2
upr3=u(1,d)
VId=V{I,d)
Up1J=0(1IP1,0)
us1I=0u{Ifl,d)
UIP1=0{I,JPT}
pMiB1=U0{I¥1,3P1)
UIM1=0(1I,Ju1)
UMM I=U (I41,IM1)
UPiNt=U(IP1,dH1)
UIK2=0{1,JH2)
YrE2=v{71,d0M2)

B

o)



27

27

272

28

29

291

292

303
--308

L
310
31
30

7

UinZJd-U(102,4d)

VM2JI=V (IH2,J)

UM1M2=0(TM1,TH2)

YMIM2=V (TH1,TN2)

UM2M1=U (IN2,JH1)

VM2M 1=V (IN2,J0BT)

VP1J=V(IP1,J)

VH1I=V (IN1,J)

VYIP1=V(I,JP1)

VIMN1=V(I,381)

VU1P 1=y (IN1,IP1)
VHIM 1=V {INM1,JHT)

YP1H1=V (IP1,JN1)

MP=WPP (I,J)

IF(MP.EQ.D) GO TO 304
IF(MP.EQ.30) GO T0O 304
IF{HP.EQ.50) GO TO 304
IF{MQQ({IP1,J) .NE.2) GO TO 27
UP13=-U1J3

VYP1J=~VIJ

TF{MQQ(I,JP1).NE.2) GO TO 271
UIP1=-U1J

VIP1=~VIJ
IF(KQQ(TIH1,JP1).NE.2} 50 TO 272
UM1P1==0%1J

YH1P1=—-¥¥1]

IF(MOQ(IH2,d) -¥E.2) GO TO 28
YH2J=-UM1d '
TH2J=-VH1J

TP (MQC(IN2,JIN1).NE.2) GO TO 29
UN2¥ 1=-U% 141

VH2 B 1=~VH1M
IF(NOO{I%1,JE2).FE.2) GO TO 291
UMIM2=-UH 181

YMIM2==VHIH]
IF(MQQ(I, JN2) .NE.2) GO TO 292
UIKM2=-0IN1

VINZ=-VIH1
IF(MOO(IP1,JMT).NE.2) GO TO 303
VP18 1=-UI81

VPIM1=~VINI

CONTINUE

DF=—BET J # (XY (T,J)#XV {IM1,J) +XV (IH1,IJKH1)+XV (I,INM1)) *0.25

SS= (C1% (UN1J+UTI-UN2I-UP1J)~ (UIP1-UIJ+UN1PI-UH1J) *CB+2,0%#CS*

1 (UII-UTM 1+GM1I-0M 1% 1) +S 1% (UPTMT+UN2H T -UINI-0X 181) — (UTN 1-DIN2+0H 181
2-UM142) *B ) *ARY+TW{I,J) +DF

DF=CS*{VIJ~-VIMI-VMII+VHMINT)

SS= AR/ YMJI%(CT% (=3.0% (VIJ~VH1J) +VP1J-VH2J)~DF
14 (VIP1-VIJ-VE 1P 1+VRHIF)*CR) +AR /Y U1 (ST (3. 0% (VMIN1-VINT) +VP 1M1
2-VH 2K 1) 4 (VHIH 1=VN 1H2-VIK1+VIHM2) *B +DF)+SS

E(I,J)=~SS*DDT
CONTINUR
CONTINUE
E{2,J)=E (IX,.)
E(IMP1,J)=E (3,J)
CONTINIE

IP=0

IP=TP +1

z **%TSLANDS

HAR=0

CHaxxx¥ANTARCTICA
CxEx¥¥NEWZEALAND
Cado*%AUSTRALTIA

DO T021 K=1,3
RESK=RES { K)
MP=TUD (K)
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BEMP=LHDBLIN{R)
IT=LXT{X)
‘ 16=1X2 {K)
"oy TE2=1Y1 (X}
JHZ2=LY2 {K)
E=0.0
DO 5016 J=1IM2Z,JdH2
Do 5015 1I=11,16G :
IF{MPE(I,J).NE.MP) GD TO 5016
R=R+E (I,J)
5015 CONTINUE
5016 CONTINUE
IF(ABS( ® }.LE.REL) GO TD 5021
DF=-R/RESK
HAR=MAR+
IP({K.ED. 1) IM2=2
Do 5022 J=IN2,JM2
JPI=T4+1
LTM1:J-1
CS=Y/X{T)
CB= 2.0%(CS+1.0/CS)
55=% (IP1) /Y
Cl=X (InN) /Y
Do 5023 ¥I=11,1G
MPPIJI=MPP (I,.})
MMMK= (¥ PPTJI~MP) * (MPPIJ- MP MP)
IF {MFMS.NE.0) GO TO 5023
F({I,J)=F (1,J) +DF
I¥1=I-1
IPi=TI+1
CCC=DF*C5
E{I,3P1)=E{I,JP1) +SS*%DF
E{I,d¥1)=E{I,J81) +C1*DF
E(IP1,J)=E{IP1,J) +CCC
E{(I¥1,J)=E(IX1,J) +CCC
E(L,Jd)=E(I,J) —CB*DF
5023 CONTINUE
5022 CONTINUE
ITF(K.EQ.2) GO TO 5021
IF(K.EQ.1) GO TO 5024
Do 5026 J=8,12
E(2,N=E({IN,J)
5026 CONTINUE
GO THD 5421
5024 CONTINUE
E{(INP1,5)=E(3,5)
E(2,5)=FE{1IH,5)
CCC=DE*Y /X ()
E(3,8)=F (3,04) +CCC
E(IM,4)=E (I, H) +CCC
E{INMP1,4)=E{(3,4)
E(2,8)=E (IM,4)

5021 CONTINUE
Cx*xk%*xNFWZEALAND
C*ux%%ANTARCTICA

DO 32 JI=4,JM
JN1=J-1
JPp1=J41
Xx2=X(J)
CS=Y/%J

§S=X (JP1) /¥
C1=X (M) /Y
Cp=2.0% (CS+AT/Y)
Li=L (J)

PO 33 L1=1,L0
TT=Ka&{LL,J)



unu—nblLLyJ)
DO 330 I=TI, MM
. IF(NPP{I,J).GE.3) GO TO 330
" R=E (I,J)
' IF (ABS{PR).LE. REL) GO TQ 330
HAR=HMAR+
DF=R/CB*SOR
F(T,J)=-R%S0R1
F(I,J)=F (I,J) +DF
IP1=T+1
CCC=DFxCS
E{IP1,3)=R(IP1,J} +CCC
IM1=1I-1
E{In1,3y=E({IM1,J) +CCC
E{I,JP1)=% (I, IP1) +SS*DF
E(T,JIN1)=E{I,T"1) +C1*DF
IF(I.NE.3) GO TD 337
E(IMP1,3P1)=R{3,JP1}
E(IMP1,I81)=E({3,J41)
E{THP1,J)=E(3,d)
E(IN,d)=8(2,J)
GG TO 330
331 IF(I.NE.IH) GG T0 332
E{2,0)=8{1K,J)}
E(2,JP1)y=F(IM,JP1)
E{Z2,d41)=E(I8,I41)
B{3,0)=F (IMP1,3)
GO TO 330
332 IF(I.NE.4) GO TO 333
B(INP1,J)=E(3,0)
GO TO 330
333 IF(I.NE.IMH1} GO TO 330
E{2,3)=E {IN,3)
330 CCNTINUE
33 CONTINUE
32 CONTINUE
IF{MAR.ED.0) GO TC 36
IP(IP.GT.100C) GO TO 1112
IF(IP.¥E. 1) GO TO 37
WRITR (6, 38) YP,MAR
38 FOR¥AT(1H ,7X,GHKAISU=15,5X,12HTEN NO KAZU=15)
GO TO 37 : ’
- 36 EN=0.C
WRITE(6,38) TIP,MAR.
DO 70 J=3,JH4
r (1,&])'7?(1?12’11,&])
F{2,J)=F(1H8,J)
F(INP1,J})=F (3,0}
70 CONTINUE
po 23 J3=3,JH
JM1=3-1
JPi=J+1
YRI=XM(Jy*2.0
DF=XNI*YY
1LVI=LV{J)
0O 24 LJ=1,LVJ
IT=LA(LJ,J)
I6G=1B(LJ,d)
DO 248 I=TII,IG
IPT=I+1
U{I,Jd})=Xu(1,3)
V{T,J)=XV(I,J)
(L, =
1 {(F(I,J)Y+F(IP1,J)-F{I,JP1)-F{IF1,dP1))/CCY
Xv{I,d)=
1 _ (F(ITP1,3)+F(1P1,IP 1) ~-F(I,0)-F(I,3P1)) /X1]



[

LN=EN+DPr [ KU (JL,d} =2+ 8V {(Lgd)>4d)
2404 CONTINUOE
e, 20 CONTINUE
' XU (IHP1,J)=XU (3,T)

¢ XV {IME1,J3)=XV (3,J)

U(I#p1,J)=0(3,d)

V(INP1,J)=V(3,d)

Xu(2,3)=X0 (4,

XV{2,3) =XV {IM,J)

XU(1,3) =X0U (TM¥1,J)

XV(1,3)=XV{I#N1,J)

U{(2,3)=0 (In,3)

V{(2,J)=V(IN,J)

U(1,J)=0(TKM1,T)

V{1,3)=V {INK1,J)

23 CONTINUE

WRITE(6,34) NE,CD,EN,F (1,3)

34 FORNMAT(1H ,5HSTEP=I5,5%,5HTINE=E15.7, 5%, 7THENERGY=E15.7, 5X,4HACC=F7

1. 4)

IF(EN.GT.5.0E1) GO TO 1111

IF (NN.GE.NEND) GO TO B8

IF(NATS.NE.0) GO TO 10

IF (RN.NE. { (NN/NTAPE)*NTAPE)) GO TO 9

MAG=HMAG+]

WRITE® (10} XU,Xv,?,5,0,VY,TW,MPP,N0QQ,L, KA,KB,LV,1A,LB,AH, DT, HAT,
1Y ,R¥1,X%,FJ0, X,BET,LX1,1¥2,LY1,1Y2, IND, INDIN, N¥, NEND,RES,
2NRES,ARY,AR,Y4,E,CCY, ¥ATS,CD,IH, 8, INP1,JHP1, TN 1, HAG

WRITE (6,8} MAG

9 IF(NN.FQ.((NN/HPRINT) *NPRINT)) GO TO 88
10 ERN=EX

IF(¥AIS.ED.0) GO TO 39

MATS=MATS+ ]

IF(HATS.EQ.3) GO TO 46

DO 44 J=3,J4

DO 45 I=1,1IHD1

F(I,J}=C(I,d)

U (I, 3)=XU(I,J)

V{1, )=XV(I,J)

4% CONTINOE
44 CONTINUE
GO TO 26
46 DO 47 J=3,JK

DO 48 I=1,IMP1

R=F {I,J)

F{I,3)=6(I,J)

G(1,J)=R

48 CONTIVUE
47 CONTINUE

po 49 J=3,3u

JP1=J+1

XMI=XN(J) *2.0

LVJI=1V (J)

Do 55 LJ=1,LVJ

II=LA{1J, )

I6=LB (LJ,J)

po 550 I=II,TG

IP1=T+1

) U(I,0)=
7 (F(I,J)+F(IP1,J)-F (I,JP1)-F({IP1,JP1)) /CCY

V{I,q=

1 (F(IP1,1)+P{IP1,IP1)-P(I,J)~-F(I,JP1)}/X4J
550 CONTINUE
55 CONTINUE

U{1,Jd)=U (I8M1,3)

v {1,J)=V (IMKE1,J)

(., d)=0 (18,3}

37



aa

613

614
615
701

703
702

8

1112
1111

Bt}

V2, J)Y=V (Lu, )

U{I®uP1,J3)=0(3,J)

vrupri, )=V (3,0

CONTINUOE

MATS=0

HN=HN+1

DDT=DT

NNT=NNKT+1

CD=CD+DAY

GO TO 239

K=1

MPp=-1

ME=HP+1

BM=K-MP

IG=18*%MP+3

IFP{H¥MN.EQ.0)Y GO TO 614

I1=1IG+17

GO 70 615

IT=238

WRITE (6,70T1)

FORMAT (140, 15HSTREAN FUNCTION)

DO 702 J=1,IHP1

¥RITE(6,703) J,(F{J,I),I=1IG,II)

FORMAT(ID ,I3,1X,18F7.4}

CONTINUE

IF(MN.NE.Q) GO TO 613

IF({NE.LT.NEND) GO TO 10

KAG=MAG+]

WRTITE (10} X0,¥V,¢,G,0,V,T¥,4PP,M0Q,L, KA,KB,LV,LA,LE, AE, DT, MAT,
1Y,REL,¥M,FJU, X,BET ,L¥1,1X2,LY1,1Y2,IND, INDIN, NN, NEND,RES,
2¥RES,ARY,AR,YH4,R,CCY, MATS,CD,IN,J4,INP1, NP1, THRT, MAG

WRITE(6,8) MAG

FOBMAT{(1HO,22HN0. OF RECORDS IN MAGNETIC TAPE=I3)

GO TO 1111

WRITE (6, 3B) EP,HNAR

STOFE

EXND

SUBRQUTINE RESID

RETURN

END

SURROUTINE HAJIEE

RETUEN

ERD

SUBROUTINE RESID

COMBON AH,DT,Y,K,REL,XHM{(39),FJU(39),X({3%),7{147,38),E{147,39)},
M (147,39 ,v(147,39) ,6(147,39) ,XU{147,39),XV(147,39),Tu(147,39),CD,
2BET (39) , Y4 ,CCY,AR,ARY,RES (3), DBT,
3IMAT,L(39),LV(3%),LA(10,37),LB({10,37),KA{10,37),KB(10,37),MATS,
UMPP { 147,39) ,¥00{147,39 ,INDIN{3),IND{3}),KRES(3),
SLX1(3),1X2(3) ,LY1{3),LY2(3),INn, J0, I8P 1, NP1, IHKNY

noe 1 1,3 ‘

Do 8 J=1,JMP1

DO 9 I=1,IMP1

E(I,J)=0.0

CONTINUE

CONTINUE

5=0.0

IT1=LY1{X)

I2=LX2 (K}

J1=LY1(K)

J2=1Y2 (K}

MIN=IND({K)

MIKIN=INDIN{K)

NOM=0

IF{K.EQ. 1) J1=2

nn 3 J=31,32



w =

11
10

P ]

iB8
19
17
16

15

13
14

JdMi=a~1 - '

IPt=d+1 39
S=Y /X (J) :

Cl=% (JE1) /¥

SS=¥ (AP1} /Y

CR=—2.0% (CS+1.0/CS)

po 4 I=I1,T2

MP=HPP (I,d)

MMM= (MP-MIN)* (NP-MININ)

TF(UHM.NE.Q) GO TO o

IP1=TI+1

In1=1-1

HUM=NUM+ 1

E(I,J)=E (I,J) +CB .

E(IP1,J)=E(IP1,J) +CS '

E(IMT, D) =B{IN1,J) +CS$ :

E(I,JdP1)=% (I,JP1) +5S

E(I,JM1)=E(I,Jn1) +C1

CONTINOE

CONTINUE

IF{K.GE.2) GO TO 10

J1=3

DO 11 J=3,3

Cs=Y /X {J)

E{3,J)=E (3,J) +CS

E(IN,J)=E(I¥,J}+CS

CONTINUE

CONTINUE

DO 5 J=J1,d2

DO 6 I=I1,I2

IF(MPP{I,J) .EQ.HIN) S=S+E (I,J}

CONTINUE

CONTINUE

NRES {K) =NOUM

RZS (K) =5

WRITE (6,7) K, BUE,S

FORM AT (1H ,2HK=I2,2%X, 12HGRID POINTS=I3,2X,4HRES=E15.7)

CONTINUE

Do 16 J=1,18

po 17 I=1,TEP1

IF(MOO(I,J).E2Q.1) GO TO 17
MP=MPE (I, )

IF(MP.EQ.2) GO TO 17

IF (ME.EQ. ((MP/3) %3)) GO TO 18
IF (MP.EQ. ((MP/4)*H)) GO TO 19

BoO {1,3)=5

co TO 17

BOQ (1,d) =3

G0 TO 17

MOQ (I, J) =4

CONTINIE

CONTINUE

WRITE(6,15) (I,1=1,38)

FORMAT (18 ,u4%,3813)

DO 12 I=1,IMP1

@RITE (6,14) I, (MPE(I, J),J 1, 38)
WRITE(6,13) I,(HQ¢(I,J),3=1,38)

CONTINUE

FORMAT{1H ,I3,3%X,38I3)

FORMAT (18 ,I3,2%,38I3)

RETURN

END -

SUBROUTINE BAJIME

CATA:
IZAJ,JH,-IMH;J',]H
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QUEAN SHAPs (SUpHOULLNzZ 2aAPro 1)
¥,DX,DY (DX AND DY ARE THE GRID SIZES IN LONGITUDE AHD 40
LATITUDE (DEGREES)., RESPECTIVELY. Y IS THE LATITUDE
CORRESPONDIKNG TO J=0).
AH,H, REL,DT,MAT
I7: IT=1 WIND STRESS IS READ TO COMPUTE THE WIND STRESS CURL.

17=2 WIND STRESS CURL IS GIVEN FROM CARDS, A MAGNETIC

TAPE, DR THE SUBROUTINE COURL.

COMEON AH,DT,Y,H,REL,XM(39),FJU(39),X(BB),F(147,39),E(1u7,39},
10 (147,39) ,v(147,39),5(147,39) ,XU(147,39) ,XV(147,39) ,TW (147,39),Cn,
2BRT (39),Y4,CCY,AR,ARY,RES (3), DDT,
3ﬂAT,L(39),LV(39),LA(1D,37),LB(10,37),KA(10,37),KB(10,37),HATS,
4YMPP{147,39),H00(147,39) ,INDIN(3),IND(3),NRES(3),
5LX1(3),1¥2(3) ,LY1(3),LY2(3) ,IN,JIH,INP1,IHPT,THNT
DINFNSION 1L1(9),WE{147,39),¥N(147,39) ,C(39)
EQUIVALENCE (U (1) ,WE(1) ), (V{1 ,AN{1)

READ (5,40} IN,JH,INH,JInH

FORMAT (4 15)

IMP1I=1M+1

IMM1=TIN-1

JHP1=IM+ 1

CALL SHAPE1

CALL SHAPE 1

DO 548 J=1,HHE

DO 549 I=1,IMP1

F(I,J)=0.0

G(L,3)=0.0

y(r,1)=0.0

vV{I,J)=0.0

YU(I,J)=0.0

YV (I, =0.0

CGHNTINUE

CONTINUE

READ(B,18) ¥,DX,DY

FORMAT (3710.0)

P=3.1415926/180.0

DI=DX=%xp

ME=JN+2

DO 100 I=1,Hu¥

AR= (Y+DYXFLOAT{I)) *P

F1=COCS {(AR)

Y {I)=DX*F1

C(I)=F1 ,

BET {T)=F1%X (T}*14,58E~5

CONTINUE

Y=D1*P

CD=14.58/{DX®T)

DO 9997 J=1,JMP1

YH{I) = (X (J) +X (I+1}} /2.0

FIU {J)=CD¥ (X {3)-X {J+1})

CONTINUE

READ (5, 16) AH,H,REL,DT,MAT

FORMAT (BE15.7,1I5)

WRITE(6,17) AH,H, REL

PORMAT(1H ,15HBEDDY VISIOSITY=E15.7,10X,6HDEPTH=E15.7,10X,
115HRELAX ACCURACY=E15.7) : .
READR(5,10) IT

FORMAT(IS)

GO0 TO (1.,2y, IT

CONTINUE

CALY WIND

CALL WIND

p=0.01/4.0F5

Do 540 3=JMH, JMP1

YuI=INT)



{1

JMi=a~d .
IMNI=XHM{TM1)
“ DO 541 I=1IHH, IM
. IM1=1-1
: TH(I,d)= (XHI* (=6E (I,J)-HE (IM1,J)) +XHT1¥ (WE (T, IBT) +WE{IH1,IN1))
oo + Y% (WN (I, J)+WW(I,JM1)—WN(IE1 J)-WN(IN1,J81))) *P
1 CORTINDE :
TH{1,J)=T% {(INN1,J)
TW(Z2,3}=T%" (Tl ,J)
TH{IMB1, ) =TW (I4H,J)
540 CONTINUE
GO0 TC 3
2 CONTINUE
CALL CURL
CRLY CURL
READ (5, 6008) (T¥{I,J),I=3,IH)
6004 FORMAT(SE15.7)
TR{IMP1,J)=TH (3,3)
TH(2,J)=TW {IM,d)
TH{1,J)=THW{INMI,T)
3 CONTINUE
INITIAL GUESS
DD 4000 J=4,JH
CI=1.0/{C (J)*¥*14.5BE-5) /4.0
LI=L {J)
Do 36C LL=1,LJ
TI=KA {LL,J)
IG6=KB({LL,J)
MP=TI+IG
362 DO 361 I=II,I1G
KM=MPp-1
K=#M+1
P=F (R,J) - (TW{HK,J)+TW (K,J)) *CJ
F{MK,Jd)=P
361 CONTINUOE
IF({II.NE.3) GO T0 360
F{INP1,J)=F (3,d)
360 CONTINUE
F(1,d)=F (I¥N1,d)
F(2,0)=F (In,J)
4000 CONTINUE
INITIAL GUESS
CCC=2.0%Y
Do 4049 J=3,JM
JP1=0+1
LJI=LYV (J)
DO 4058 Li=1,1]
II=1A(LL,J)
I1IG=LB(LL,d)
Do 40%3 1=I11,15
IP1=T#1
p=(F (1,3)+F(IP1,J)~F(I,JP1)~F{IP1,JP1)) /CCC
U(I,J)=P
XU(I,J =
P~{F{191,J)+v(191 JP1)=~F(I,d)-F{I, JP1)}/XMJ
V(I,Jd)=P
V(T , 3=
g:& CONTINUE
8 CONTINUE
W (T MP1,3)=%0(3,J)
XV{IMP1,T)=XV {3,3)
X0 (2,3 =X0(I%,3)
XV(2,J) =XvV{In,d)
¥YU{1,3)=49 {(IMM1,3)
XV (1,3) =XV {IMNK1,T)
N(Iue1,J)=0(3,7
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31
30

33

34

356
35

32

¥

3008

V{itMprl,a)y=v{3,J}.
U {2, 3)=0(IK,J)
V{2,3)=V(IN,0)
U{1,J)=0(ITMu1,T)
V(1,7)=V{I8M81,0)
CONTINUE
AR=AH/6.37E8/6.37E8
ARY=AR/Y
CCY=2.0%Y
Y4=7*0. 25
RETURN
END
SUBROUTINE SHAPE!
SUBROUTINE TO BE USED FOR THE BAROTROPYIC PART OF THE WORLD DCEAX
CIRCULATION WHEN FHE SHAPE OF THE CCEAN IS5 CHANGED.
DATA: 1V, LA AWD LB FOR MQQ.
EM, MT(K),M2(¥K) AND M3 {K) FOR HMPP.
LV, LA AND 1B ARE THE SAME &S THOSE USED FOR THE SUBROUTIRE
SHAPE 2 (BAROCLINIC PART), BUT THE DATA FCR MPP ARE DIFFERENT
FPROM THOSE USED FOR THE SHAPE2.
1.¥1, L¥2, 1Y1, 1LY2 WHICH SPECIFY THE RREAS INCLUDING THE SEPARATE
ISLANDS.
CCMMON AH,DT,Y,H,REL,XH{39),FJU (39),%X (39),F(147,39),%(147,39),
10{147,39),V(167,39) ,G(147,39) ,20(147,39) ,XV{147,39) ,TW{147,39),.CD,
2BET (39) ,Y4,CCY,AR,ARY,RES{3), DDT,
3MAT,L(39),LV(39},LA{10,37),LB(10,37),KA{10,37),KB(10,37) ,HATS,
GMPP (147,39) ,H00(147,39) ,INDIN(I), IND{3),NRES(3),
SLX1 (3),L%2 (3) ,LY1 (3),LY2(3),IM,J4,INP1,J8P1, IHN
MM i=IM-1
INP1=IM+1
JHMI=TH=1
JMP1=JM+1
JMH=3
IHH=3
Do 30 J=1,JR
DG 31 1I=1,I4P1
QO (1,J)=2
CONTINUE
CONTINDE
DO 32 J=3,J8M1
READ {5,33) H
FORMAT (I2)
READ (5, 34) (LA (I,7),LB(I,J),i=1,HM)
FORMAT (7 (214, 2¥))
Do 35 I=1,N
II=LA(I,T)
IG6=LB({I,J)
po 36 N=II,IG
HOQ (N,J) =1
CONTINOE
CONTINUE
LV {J) =N
MQQ (1,3) =MQO (IR, J)
¥QO {2,J) =MOQ(IHN,J) :
MQQ (IMP1 ,J)=HQQ {3'J)
CONTTINUE '
Do 3006 J=3,38
READ (5, 3007) M#¥
FORHMAT(I2)
READ (5,3008) (M1{K) ,K2(K),H3{K) ,K=1,MH)
FORMAT (8 {214, 12))
DO 3009 K=1,HM
K5=HM1{R)
K6=H42 (K)
K7=13 (K)
nn 3010 I=KS5,K6

te.



L3010
3009
"3006

3012
3011

6003

6005

6004

5016

8012
6014
6015

MBP1(I,d)=K7
CONTINUE
CONTINUE
CONTINUE

Do 3011 J=3,38

READ (5,3007) MM
L1(J)=Mn

READ(5,3012) {KA1(LL,J) ,EB1({LL, J),LT=1,HH)

FORMAT (1615)

CONTINUE

DO 6003 J=1,JHPT

MPP1(1,J)=MPP1({INN1,J)
MPP1({2,J) =MDPP 1{IH,J)

MEP1 (INP1,3)=HPP1 {3,J)

CONTIRUE

DO 60C& J=3,3H

IP1=J+1

IN1=3-1
DO 6005 I=3,IM
IF{#PP1(I,J).G6T.1) GO TO 65005 -

IF (MPP1{I-1,J3).E0.2) GO TO 6005

IF(#PP1({I,JP1).EQ.2) GO TO 6005

IFP(NPP1(T,JH1).ED.2) GO TO 6005

IF(MPP1(I+1,3).E0.2} GO TO 6005

MPP1{I,J) =0
CONTIRUE ,

MPP1 (IMP1,J)=HPD1 (3,J)

MPP1{2,J)=MPP1(IN,])

MPP1 (1,J)=MPP1(InH#1,J)

CONTINUE

WRITE(6,6016) {J,d=3,38)

FORMAT(1H ,5¥,38I3/)

DO 6012 I=1,THP1

WRITE(6,6014) I, (MPP1(I,3),3=3,38)

WRITE{6,6015) (MOQ(I,J),JI=3,38)

CONTINUE

FORMAT (18 ,I3,2X, 38I3)

FORMAT(1H ,6%,3813)

READ (5,2) (LX1(X),LX2 (K),LY1(K),LY2(K),k=1,3)

FORMAT (4 I5)

RETURN

END

SUBROUTINE WIND .

COMMON AH,DT,Y,H,REL,X¥(39), FJ0(39),X {39),F (147,39),E(147,39),
10{147,39),V(147,39),6(147,39) ,X0(147,39) ,XV(147,39),TW (147,39 ,CD,
2BET {39) ,¥4,CCY,AR,ARY,RES (3), DDT,

IuAT, L(39),LV(39),Lr(10,37),LB{10,37)},KA(10,37),%B(10,37),MATS,
4MPP (147,39),M00(147,39) ,INDIN (3),IND(3),NRES {3},
5LX1(3),L¥2(3),LY1 (3),LY2(3),IM,J0,I8P1, IJHPT, THE

DIMENSION WE(147,7) ,4K(147,7)

RETURN

FND

SUBROUTINE CURL

RETURN

END
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BAROTROP IC ZIRCULATION IN A MULTI-CONNECTED GLOBAL OCERAN

¥PP=0 IF THE FOUR KEARESR SURROUNDING POINTS ARE WATER POINTS,

=1 IF CNE OF THE FOUR NEAREST SURROUNDING POINTS 1S ON THE
COAST OF THE MAIN LANDMASS (AFRICA, EUROPE, ASIRA),
=3 INSIDE THE ANTARCTICA,
=30 0¥ THE COAST OF THE ANTARCTICA,
=4 INSIDE AUSTRALIA,
=40 OXN THE CDAST OF AUSTRALIA,
5 INSIDE NEWZEALAND,
=50 ON THE COAST OF HNEWZEARLAND.
KULTIPLY THE STREAM FUNCTION VALUES BY R*H (R=FEARTH'S
RADIUS, H=OCFAN DEPTH}) TO GET THE STREAMN FUNCTION VATLUES
FOR THE VOLUNE TRANSPORT (INTEGRAL OF THE HORIZONTAL VELOCITY
OVER THF WHOLE DEPTH.

MQQ=1 FOR THE WATER POINTS,

=2 FOR THE #AIN LAND HMASS,

=3 FOR THE ANTARCTICA,

=4 FOR AUSTRALIA,

=5 FOR NEWZEALAND.
TEE SUBROUTINF HAJIME SPRECIFY THE SHAPE OF THE CCEAN (MPP AND
MQQ), THE WIND STRESS TO COMPUTE ITS CURL AND OTHER CONSTANTS
AS WELL AS THE INITIAL FIELD OF THE STREAM FUNCTICN.
THE SUBROUTINE RESID GIVES THE CHANGE OF THE SUM OF THE
RESIDUALS (RES) AT EACH SEPARATE LAND MASS WHICH TAKES PLACE
BY THE UNIT INCREASE OF THE STREAM FUNCTION AT EACH SEAPARATE
LAND MASS POINT, JUST AS IN CASE OF THE BLOCK RELAXATION.
F AND G DENOTE THE STREAM FURCTIOR AT TINE STEP N+1, N,
RESPECTIVELY, XU,XV,U, AND V THE BAROTROPIC CONPONENTS AT TIME
STEPS N+1, N, RESPECTIVELY.
WIND STRESS CURL=-TW/{2.0%¥¥*X(J))/R*H

X,XM,Y=GRID SIZE

AH=COBFFICIENT OF EDDY VISCOSITY

DT IS THE TIME STEP. .

H IS THE OCEAN DEPTH. CD IS THE TIME (DAY).
E IS THE WORKING SPACE FOR RELAXAT ION.

I* DENOTES THE EASTERNMOST PCINTS TO BE SWEPT. (EX. 146)
JH DENOTES THE NORTHERNMOST PONTS TO BE SWEPT.

THE BACKWARD DIFFERENCING SCHEME IN TIME APPLIES EVERY MAT
TINE STEPS. MATS CONTROLS THF SWITCHING FROM THE LEAP-FROG TO
BACKWARD OF FROM THE BACRWARD TO LEAP-FROG SCHEMES.

PRINTING IS DONE EVERY NPRINT TIME STEPS.

WRINTING IN KAGNETIC TAPE IS DONE EVERY NTAPE TIME STEPS.
WHEN (IN}) EQUALS ONE, THE IMAG-TH RECORD IN THE MAGNETIC TAPE
TS PICKED 3P, AND THE INTEGRATION GOFES ON USTIL NN=FEND.
REL=RELAXATION ACCURACY .

WIND STRESS CURL=-TH {I,J)*H (DEPTH}/(2.0%Y*X(J)*RAD} RAD=
RADIUS CF THE EARTH)

IND{1) =30 ANTARCTIC COAST

IND(2)=40 AUSTRALIA COAST

IND{3) =50 NEWZEALAND COAST
INDIN(1)=3 ANTARCTIC INLAND
INDIN (2)=4 AUSTRALIL INLAND

INDIN (3)=5 NEWZEALAND INLAND

FIGURE 1 EXPLAINS THE MEANWING OF LX1,LX2, 1Y1 AND LYZ.

¥=1X1 ok _ . ¥=LX2
Y=1Y2} * 4 % ] ¥=LY2
[ ok %

} R . |



nr1r:ncﬁrun:1r:maﬁ(:nc1r:ncﬁrnncvr10e1ryn;ﬁq?0r7rrf

PRI 'I
8 J o o B s ot o ol e o e o ok oot e ok s e e o o g

ok [
#% TSLAND i
fede I
% e !
!
]

— ey 3 e

e
X=1X 1| 4% X=LX2
Y=1Y1_ ok Y=1Y1

— i it o——— - s .

FI1G.1
L,KA,XKB SPECTFY THE STREAM FUNCTION POINTS TO BE SWEPT RND
OTHER LAND EOINTS TO BE SKIPPED.
FIGURE 2 EXPLLINS THETIR MEANINGS.
* POINT T0O BE SWEPT

J=4 KA (1,J)%*%KB(1,J) KA (2,J) %% #%%*KB(2,J) KA(3,J)*¥**KB(3,J)
L(J) =3
FIG.2
THE CCHPUTATION STOPS IF THE NFRGY EXCEEDS A CERTAIN VALUE, OR

IF THE NUMBER OF ITERPATION IN RELAXATION EXCEEDS A CERTAIN VALUE.
TEESE VALUES ARE SPECIFIED IN THE PROGRAM. THEY SHOULD BE CHANGED

I¥ NECESSARY.
THE COEFFICIENT OF THE OVER-RELAXATION IS GIVEN AT THE BEGIN-
HING.

COMAMCN AH,DT,Y,H,REL,XK{39),PJU(39),X (39 ,F(147,39),E(147,39),

10 (147,39),V(147,39),G (147,39),XU(147, 39) ,Xv(147,39) ,T¥(147,39),CD,

2BET (39) ,¥4,CCY,AR,ARY,RES (3), DDT,
3MAT,L(39),LV(39),LA(10,37),LB{10,37),KA(10,37),KB{10,37),8ATS,
4MPP(147,39) ,4800(147,39) ,INDIN(3),IND(3)},NRES{T),

SLX1(3),LX2(3),LY1(3),LY2(3), 1N, JU,IHP 1, IKP1, THH ]

1000

1001

7
7

5555

50R=1.775

SOR=1.875

SOR=1.825

SOR=1.85

SOR 1=S0R—~1.0

READ {5,1000) IN

FORMAT (I5) ,
IF(IN.EQ.1) GO TO "1001
CALL HAJIME

CALL RESID

Ch=0.0

NN=0

MAG=D

GO TO 5555

CONTIRUE

READ (5, 1000} IMAG
IF(IMAG.BQ.1) GO TO 77
DO 7 J=2,IMAG

READ (10)

CONTINUE

READ(10) XU,¥V,F,G,U,V,TW,MPP,HQQ,L, KA, KB, LY ,LA,LB, AH, DT, MAT,
YY,REL,XM,FJU, X,BET,LX1,1X2,LY1, LY2, IND, INDIN, N§,NEND,RES,
2NRES,ARY,AR,Y4,E,CCY, MATS,CD,IH,JM, INB1, TNP1,INNT, HAG
CONTINUE

AH=1.0ES

AH=3.0E8

AR=AH/6.37E8/6.37EB

ARY=AR/Y

IHAG=NN+



LHE=U. U

READ (5,5) NEND,MAT,NPRINT,NTAPE,DT, REL

. 5 FORMAT(415,2%15.7)

. WRITE(6,6) IHAG,NEND,DT,REL,AH,HAT,NTAPE,HNPRINT

* 6 FORMAT(1H4 , 16HTIME STEP

3

FROM I5,2%¥,3HTO I5,2X,30DT=E15.7,2X,41HREL

<. 1=E15.7,2X,3HAH=E15.7,2X,4HHAT=I3/1H , SHTAPE=I4,5X,6APRINT=I4)

20 DAY=DT/0.BHUES
£0Q (49, 5) =1
800 (50,5) =1
QO (49, 3) =3
%00 (50, 3) =3

39 NN=NN+1
CD=CD+DAY
NNN= {BN/MAT) *MAT

IF(NEN.EQ.NN) GO TO 25

HATS=0
LeT=0pT
po 1 3=3,J3%
DO 2 I=1,IMNPT
R=G (I ,.J)
G(I,d)=F (I,J)
F(I,J)=R
2 CONTINUE
1 CONTINUE

GO TO 26

25 HATS=1
DET=DT*0.5
DO 42 J3=3,JN
PO 43 I=1,IMP1
U{I,dY=X0{I,d)
V(I,d)=XV{I,J)
G(I, NN =F (I,

43 CONTINUE

42 CONTINOE

26 CONTIRDE
DO 30 J=3,JH
JP1=J+1
JH1=J"1
JH?.-‘:J*'2
XMI=XH(J)
¥MI1=XM {IH1)
Ci=Y/¥nd
S1=Y /XM 1
CB=X (JP 1) /Y
CS=X(J) /Y
B=X (JM1) /¥
BETJ=RBET (J) ¥CCY
1J=L {J)
po 31 LL=1,LJ
TII=KA (LL,J)
HM=KB(LL,J)
po 310 I=II,4H"
IP1=1+1
IM1I=I-1
mnz2=1-2
UII=0{I,J)
YIJ=V (I, J)
UpP13=0(IP1,J)
gr1I=U(IN1,J)
UIP 1=U{I,JP1)
UKIPI=0 (IN1,JP1)
DIM 1=0(I,In1)
UMTM =0 (IM1,THT)
uUpPiM1=U (IP1,IH1)
NI K2=U(I,dN2)
VTH2=Y (I, dH42)

“4¢€



U¥Z2a=U({1H.2,J)
VM2 I=V(IH2,.) 4
(. UNIM2=U (IH1,JdM2) |
: VH1M2=V (IM1,J12)
: UN2M1=0(IK2,T M)
VH2H1=V (IM2,JH1)
YP1J=V(IP1,J)
VH1J=V(I¥1,J)
VIP1=V(I,JP1)
VIN1=V(I,JN1)
VE1P1=V (IK1,JP1)
YM1®1=V (IN1,JH1)
VPIM1=V (IP1,JM1)
MP=HEE (I ,J)
IF(¥P.EQ.0) GO TO 304
IF(MP.EQ.30) GO TO 304
IF(MP.EQ.50) GO TO 304
IF (MQQ (IP1,d) . NE.2) GO TO 27

. IP1I=-01a
VP1J=-VIJ
27 IF(MQQ(Y,JP1).NE.2} GO TO 271"
UIP1=-U1J o . .
VIP1==VIJ

271 IF({H0Q(T¥1,JP1).RE.2) GO TO 272
UMIB1=—-0%1J '
YH1P1=-VH1J
272 IF(MQQ{I®2,J).NE.2) GO TO 28
UM2 J=-UM1J
VM2JI=-VN 1]
28 IF{MQO(IN2,JH1).NE.2) GO TC 29
UM2M1=-UKTHT
VYH2H1=—VH 1M1
29 IP{MQOQ(IM1,JIN2).NE.2) GO TO 291
UMIM2=-UM1MT
VMIB2=-VH 1M1
291 IF({MQ0Q(I,JH2).¥E.2) GO TO 292
UIM2=-UIMI ‘
VIN2=~YIN1
292 IP{MOQ{IP1,JM1).NE.2) GO T0 303
UP1#1=—-0T &1
VPIM1==VINMT
303 COUTINGE
304 DF=-RET J (XY {I,J)+XV(IM1,J)+XV (IM1,IM1) +XV (I,IN1)) *0.25
S$5= (C1*(UB1J+UIJ-UN2I-0P1J) - (UIP1-UIJ+UM1P1-UN1J) *CB+2. 0+CS*
1{UTIJ-UIM1+UM1JI-UNTHI) +S 1% (UPT1M1 +UM2H¥T -UINI-UR 181) - (UIB1-0IN2+04 1M1
2-UM1M2) %3 )%ARY+TW {I,J) +DF
DF=CS* (VIJ-VIMNI-VM1J+VE 1N 1)
$S=  AR/XMJI*(C1%(-3.0% (VIJ-VH1J) +VP1J-VM2J)-DF
1+ (VIP1-VIJ-VAE1P1+VH1J) *CB) +AR/XM1%(S1% (3. 0% {VHIN1-VINT) +VP1M1
2-YH2M1) + (VHIE1-VHINZ2-VIN1+VINK2) *B +DF) +SS
4 B(I,J)=-S5%DDT
310 CONTINUE
31 CONTINUFR
E(2,3)=FE (I4,J)
E(IKP1,J)=E(3,3)
30 CONTINUE

IP=0
7 IP=1IP+1
C **TSLANES
MAR=0
Ce¥x&xANTARCTICA

CR%x%XNEWZEALAND
Cx#%%xAUSTRALIA
DO 5021 K=1,3
RESK=RES (K)
MP=TND (K)



ublaE—Lol o in}

II=LY1(K)
‘. IG=LX2 (K)
¢ I#2=LY1 (K)
¥ IJN2=LY2 (K)

R=0.0

Do 5016 J=IM2,JNH2
Do 5015 I=17,1G
IF(MPP(I,J).NE.NP) GO TO 5015
R=R+EB(1i,d)

5015 CONMTINUE '

5016 CONTINUE
IF{ABS({ R }).LE.REL) GO TO 5021
DF=-R/RESK
BAR=MAR+1
IF(K.EQ. 1) IM2=2
DO 5022 J=TH2,IN2
JP1=J+1
JM1=T-1
CS=Y/%(J)
€= 2.0% (CS+1.0/CS)
SS=X (JP1) /Y
Cl=X {IM1) /Y
Do 5023 1=11,1G
MPPIJ=MPP (I,J)
MMMN= (MPPIJ~¥P)* (MPPIJ-MPMP)
IF(MMHA.NE.0) GO T0 5023
F(I,3)=F(I,J)+DF
IM1=1-1
IP1=1+1
CCC=DF*CS
E{I,JP1}=E(I,JP1) +S5*DF
E{I,JN1) =B (I,JE1) +C1%DF
E(IP1,J)=E(IP1,J} +CCC
F(IHM1,J)=%(IM1,J)+CCC
E(I,J)=E {1,J)~-CB%*DF

5023 CONTINUE

5022 CONTINUE
IF(K.EQ.2) GO TO 5021
IF(K.EQ. 1) GO TO 5024
DO 5026 J=8,12
E{2,3)=E{1I8,3)

5026 CONTINUE
G0 TO 5021

5024 CONTINUE
E(I¥P1,5)=E(3,5) o
E(2,5)=E({IN,5) : ‘
CCC=DEF*Y /¥ (4)
E(3,4)=R(3,4) +CCC
E{IM,8)=E{INM,l8)+CCC
E(IMP1,4)=E (3,4)
E(2,W)=E{IN,4)

5021 CONTINUE
CHxxs*NEWZEALAND
C#*%x%x%%xANTARCTICA

DO 32 J=4,3n
AJH1=J"'1
JP1=J+1

X3=X% {J)
cs=Y/XJ
55=X (JP 1) /Y
C1=X (AN 1) /Y
CB=2.0%{CS+XJ/Y)
LJ=L (J)

pg 33 LL=1,LJ
Ir=¥XA{LL,.0)

1



s

MH=no (LL,J)
DO 330 I=TI1I,HM¥
. IFP{MPP{I,J).GE.3) GO TO 330
", R=BE(I,))
IF{ABS(R).LE.REL) GO TO 330
MAR=MAR+ 1
DPF=R/CR*¥SOR
E{I,J)=-R*SOR1
F(I,J)=F (I, +DF
Ip1=I+1
CCC=DExCS
E(IP1,J) =E{IP1,J) +CCC
INT=1I-1
E{IN1,J)=FE({IM1,J)+CCC
E{I,JP1}=E(I,JP1) +SS*DF
E(I,JH1Y=E(I,JN1) +C1*DF
IF(I.NE.3) GO TO 331
E{IMP1,JP1)=E({3,JP1)
R(IMP1,IJAN)=E(3,J81)
E{IMP1,)=X{3,J)
E(Ia,N=8{2,0)
GO TO 330
331 IF({I.N¥E.IH) GO TO 332
E{2,J3)=E (I¥,d)
E(2,JP1) =8 (I4,JP1)
B(2,Jd81)=E{1¥,3%1)
E{3,J)=E (IKP1,])
GO TO 330
332 IP(I.NE.4) GO To 333
E{IMP1,J)=FE{3,J)
GO TO 330 :
333 I¥F(I.NE.IMN1) GO TO 330
E{2,3)=E (IK,J)
330 CONTINUE
33 CONTINUE
32 CONTINUE
IF{MAR.EQ.0) GO TO 36
IF{IP.GT.1000) GO TO 1112
IF(IP.NE. 1) GO TO 37
WRITE {6,38) IE,MAR
38 FORMAT(1H ,7X,6BKAISU=I5,5X, 12HTEN NO EKAZU=I5) -
GO TO 37
- 36 E¥=0.0
WRITE (6,38) IP,HMAR
DO 70 J=3,J3%
F{1,J)}=F (INN1,J)
F(2,J)=F (I8,J)
F{INP1,3)=P(3,3)
70 CONTINUE
DO 23 J=3,JM
JNI=J-1
JPpi=J+1
XKI=XN({J) 2.0
DF=XMI* Y4
LVI=LV(J)
po 24 1J=1,LvVd
IT=LA{LJ,J}
IG=LB(LJ,J)
Do 244 I=17,1IG
Irt=1+1
U(I,J)=X0({I,J)
V(I, =XV (I,3)
Xu(r, =
¢ (F{I,J3)+F(IP1,J}-F{I,JP1)~-F(IP1,JP1))/CCY
XV (I r‘]}:
1 {F(IP1,3)+F(I1P1,IP1)-FP(I,3)-F{I,JIP1)) /XK



23

34

9
10

05
by

46

48
47

550
55

LN= LN ¥ Lalt {1, d) redraV (Lpd) i)

CONTINUFE

COKTINUFE

XU (IMP1,J)=XU(3,7)

XV (IMP1,J) =XV (3,J)

U(IMP1,3)=0{3,3)

Y(INP1,3)=V(3,3)

XU(2,=X0{IN,J)

V{2, =%V (I¥,J)

X0{1,3)=XU(IMM1,T)

XV{1,3) =XV (IMNX¥1,J)

U{(2,J3)=U(IM,T)

V{2,0)=V{IN,T1)

U{1,3)=0(I¥¥1,T)

V{1,J)=V (IMN1,J)

CCNTINUE

WRITE{(6,34) N¥,CD,EE,F{1,3) ,

FORMAT({1H ,SHSTEP=15,5X ,5HTIME=E15.7,5%,7HENERGY=E15.7,5%, 4 HACC=F7
1.4) :
IF{EN.GT.5.0ET) GO TO 1111 - .

IF{NN.GE.NEND) GO TO 88 ) S -
IF{MATS.NE.O0) GO TO 10 '
IF{NN.NE. ({NN/NTAPE)*NTAPE})) GO TO 9

MAG=MAG+1

WRITR (10) YU, XY,F,G,0,V,TW,4PP,H0Q, L, KA,KB,LV,LA, LB, AH, DT, HAT,

1Y ,RBL,XH,FJU0, X,BET,LX1,1X2,LY1,LY2, IND, INDIN, NN, NEND,RES,
2NRES, ARY, AR, Y4,E,CCY, ¥AT5,CD,IN,JH,INP1,JHPT,INRT, HAG

WRITE {6,8) MAG

IF{NN.EQ. ((NN/NPRINT) *HNPRINT)) GO TO 88

ENN=EN :

IF (MATS.EQ.0) GO TO 39 _

MATS=HATS+1 ’ .
IF(MATS. EQ.3) GO TO 46 -

DO 44 J=3,JM
DO 4% I=1,IMP1
F({I,3)=6G(I,J)
U(r,3)=Xu{I,J)
VI, =XV (I,J)
CONTINUE
CONTINUE

GO TO 26

DO 47 J=3,0%
DO 48 I=1,INMPI
R=F (I,J)
F{I,J)=6(I,J)
G{I,J)=FR
CONTINUE
CONTINUE

pO 49 J=3,JHM
JP1=J+1
XBI=IM(J) *2.0
LYI=LV{J)

DO 55 1J=1,1VJ
II=1LA(LJ,Jd)
IG=LB{LJ,J)

Do 550 I=11,1IG
IPi=TI+1
B{I,d=

1 (F(I,J)+F({IP1,d)-F(I,JP1)-F(IP1,JP 1) /CCY
v{I,d}=

1 {(P(IP1,J)+F{IP1,JP1)~F (I,J)~-F(I,JP1))/XUJ
CONTINUE

CONTINUE

U(1,d)=0(I¥N1,D)

v{1,Jy=V (IK81,D)

U(2,3)=U(1IN,J)
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“ 49

Tr

88

613

614
615
701

703
702

1112
1111

VYIZdsu)l=V {Lugd) .
T{T8HP1,3)=U(3,J)
Y(I®P1,J)=V(3,J)

CONTINUE

MATS=0

RE=NN#1

ppT=DT

NHT=NNT+1

CL=CD+DAY

GO TC 39

K=1

Np=-1

MP=MP+1

MH=K-MP

IG=18*KP+3

IF(MM.EQ.0) GO TO 614

II=IG+17

GO TO 615

I1=38

RRITE{6,701)

FORMAT{ 1HO,15HSTREAM FURCTION)
Do 702 J=1,IMP1

WRITE(A,T703} S,{F(J,I),I=1G,IT)
PORMAT(1H ,I3,1%,18F7.4) .
CONTINUGE ‘ !

JF(MM.NE.0) GO TD 613

IF(NN.LT.NEND) GO TC 10

MAG=MAGH

WRITE{10) XU,XV,F,G,U,V,TW,H”PP,NQQ,L, KA,KB,LV ,L2,1LB, AH, DT, HAT,
1Y ,REL,XM,FJU, X,RET,L¥1,LX2,LY1,1Y2,IND,INDIN, NN, NEND,RES,
2NRES, ARY,AR,Y4,E,CCY, MATS,CD,IN,JIN,INPY, I8P, INMT, MAG
WRITE (6 ,B) MAG

FORMAT(1HO,32HN¥0. OF RECORDS IN HAGHETIC TAPE=I3)

GO TO 1111

WRITE {6,38) IP,MAR

STOP

ERD

SUBROUTINE RESID

RETURN

END

SUBROUDTINE HAJIME

RETURN

END

SUBROUTINE RESID

CQMMON AH,DT,Y,H,REL,XHM(39),FJ0(39),X(39),F(147,39) ,E{(147,39),

10(187,39),V(147,39),6(147,39),Xu( 147, 39) ,Xv{147,39) ,TW (147,39 ,Cp,

2BET (39), Y4,CCY,AR,ARY,RES {3), DDT,
3IMAT, L{39),LV(39),LA({10,37),LB{10,37),KA(106,37),KB (10,37} ,MATS,
4MPP(147,39),M00(147,39) ,INDIN (3), IND(3), NRES{3),
SLX1{3),LX2(3),L¥1{3),1Y2(3),IK, N, INP1,INP1,INK1
DO 1 K=1,3

DO 8 J=1,J4P1

DO 9 I=1,INP1

E(I,3)=0.0

CONTINUE

CONTINUE

5=0.0

I1=LX1{K)

12=LY¥2({K)

J1=LY1(K)

J2=LY2(K)

MIN=IND {K) ' S
MININ=INDIN (K)

NUM=0

IF (K.EQ. 1) J1=2

po 3 J3=J1,J32

k2]
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11
10

(S0

18
19
17
16

15

_E

Qoo

14

JP1=7+1

CS=Y/%(J)

Ci=X (IM41) /Y

$5=% (JP1) /¥

CB=—-2.0% (CS+1.0/CS)

DO 4 I=I1,12

MP=MPP(I,J)

MEH= (MP-HMIN) * (ME~HININ)

IF (MMM.NE.O) GO TO 4

IP1=T+1

IM1=T-1

NUM=NUM+1 .

E(I,J)=F (I,J) +CB ' ‘
E{IP1,J) =% (IP1,J) +CS
E{IM1,J) =E {IX1,J) +CS
E{I,JP1y=E(I,JP1) +55
E{(I,JM)=F(T,J01) +C1

CONTINUE

CONTINUE

IF(K.GE.2) GO TO 10

J1=3

po 11 3=3,3

CS=Y/X(J)

E(3,d}=E {3,J) +CS
E(I¥,J)=E{IN,J)+CS

CONTINUE

CONTINUE

DO 5 J=31,32

DO 6 I=11,12
IF(MPE(I,J).EQ.HMIN) S=S+F(I,J)
CONTINIE

CONTINUE

NRES {R) = RUM

RES (K)=$5

WRITE(6,7) K,NUY,S ,
FORMAT(1H ,2HK=T2,2X, 12HGRID POINTS=I13,2X,4HRES=F15.7)
CONTINUE

DO 16 J=1,18

DO 17 I=1,InP1
IF(MQQ(I,J}.EQ.1) GO TO 17

JHI=0=0 . | : - By N

. MP=MPP(I,J)

IF {MP.FQ.2) 60 70 17
IF(MP.EQ. {(MP/3)*3)) GO TOC 18
TF{MP.EQ. ((MP,U) *4)) GO TO 19
MQO (I,J) =5

GO 70 17

neoQ t1,d) =3

GO TO 17 .

HoO (I,J) =4

CONTINNE

CONTINUE

WRITE (6, 15) (I,I=1,38)
FORMAT(TH ,4X,38T3)

Do 12 I=1,IMP1

WRITE (6, 14) I, (MPPB(I,J),J=1,38)
WRITE({6,13) I, (MQ2Q(I,Jd),J=1,38)
CONTINUE

FORMAT {14 ,1I3,3X,3813)

FORMAT (14 ,T3,2%, 38I3)

RETUF N

FND

SUBROUTINE HAJTNE

DATA:
iM,JN,T8H,JUE
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4qQ

UCHAN SHAPYE {H>UBHECQUTLNL >HAFP . 1)

¥,DX,DY (DX AND DY BRE THE GRID SIZES IN LONGITUDE ANRD

LATITUDFE (DEGREES), RESPECTIVELY. ¥ IS THE LATITUDE

CORRESPQNDING TO J=0}. .

AB,H, REL,DT,HAT .

IT: IT=1 WIND STRESS IS READ TO COMPUTE THE WIND STRESS CURL.

I7=2 WIND STRESS CURL IS GIVEN FROM CARDS, A MAGKETIC

TAPE, OR THE SUBROUTINE CURL.

COMMON AH,DT,Y,H,REL, XM {39}, FJU(39),X (39),F(147,39) ,E{147,39),
10 (147,39) ,v{147,39),6(147,39),%0U{147, 39) , XV (147,39) ,TH{147,39),CD,
2BET (39) ,Y4,CCY,AR,ARY,RES {3), DDT, '
3KAT, L(39),LV{39),LA(10,37),LB(10,37),KA(10,37),KB(10,37),MATS,
4MPP {147,30),MCC{147,39) ,INDIN{3), IND(3), NRES(3),

5LX1 (3),LX2{3) ,LY1(3),LY2{3),IM, Ju,IHPT, INP1, INK

DIMENSIGN L1(9),WE(147,39) ,4N{147,39) ,C{39)

EQUIVALENCE (U(1) ,RE{1)}, (V(1),BR{N))

READ (5,40) IM,JH,IMH,JMNH

FORMAT (415)

IHP 1=TH+1

IMM1=IK-1

JHP 1=J1+ 1

CALL SHAPE1

CALL SHAPE 1

DO 548 J=1,HH

DO 549 I=1,IMP1

F(I,d)=0.0

6(I,J)=0.0

U{I,J}=0.0 .

. V(I,d)=0.0

549
548

18

100

9997
16

17

e,

XU (I,d3)=0.0

XV (I,J)=0.0

CONTI RUE

CONTINUE

READ (5,18) Y,DX,DY
FORMAT(3710.0)

P=3. 1415926/180.0
DX=DX*P

MH=JM+2

DO 100 I=1,MH

AR= {Y+DY*FLOAT (I)) *P
F1=CCS (AR)

X {I) =DX*F1

C{I}=F1

BET (I)=F1*¥ (T)*14.5RE=5
CONTINUE

Y=DY*D -

CD=14.58 / (DX* Y)

po 9997 J=1,JMP1
XH(I)= (X () +X (J+1)) /2.0
FIU (J)=CD* (X (J) =X (J+1))
CONTINUE

READ({5,16) AH,H,REL,DT,HMAT
FORMAT (4E15.7,15)
WRITE(6, 17} AH,H,REL
FORMAT(1H ,15HEDDY VISCOSITY=E15.7,10%,6HDEPTH=R15.7,10%,
115HRELAX ACCORACY=E15.7)

READ (5,10) IT

FORMAT (I5)

GO TO (1,2), IT

CONTINUE

CALL RIND

CALL WIND

p=0.01/4.0ES

DO 540 J=JMH, KD

TEI =Y (J)



540

6004

3l

362

361
360

4000

L4

1

alee | =ud |

XM1=XH (IM1)

B0 541 I=IMH,IM

INI=I-1

TH{I,J)}= (XMI* {-WE (I,J) -~WE (TM1,d)) +XM1* (WE{I,JE1) +KE (IN1,IN1))
+ YR (AN (I, J) +RN (T ,JM1)=WE (IH1,J)-uN (IH1,JH1)))*P

ahi1 CONTINOE

TW{1,3)=TR (IKH1,J)
TW(2,J) =T¥ (IH,J)
TW(IME1,J)=TW {INH,J)
CONTINUE

GO TO 3

CONTINOE

CALL CURL

CALL CURL

READ{S, 6004) {TH (I,J),I=3,1H)
FORMAT{5E15.7)
TH(INPT,J)=TH {3,J)
TH{2,d)=TW (IN,d)
TW{1,d} =TW (IKM1,T)

CONTTINUE

INITIAL GUESS

DO 4000 J=4,JH

CJ=1.0/ (C {J)*¥Y* 14 . 58E-5} /4.0
LJI=L {10

Do 36C LL=1,LJ

II=KA (LL,J)

I6=KE(LL,J)

MP=TII+1G .
DO 361 I=II,IG

MH=NP-T

K=MM+1

P=F (K,J) ~ {TW(M¥},J) +TW (K,d) ) *CJ
F(MM,J)=P

CONTINUE

IF(II.NE.3) GO TO 360
F(INP1,J)=F (3,J)

CONTINUE

F{(1,3)=F(I¥N1,)

F(2,J)=F (IK,J)

CONTINUE

. INITIAL GUESS

CCC=2.0%Y

DO 4049 J=3,IM

JP1=a+1

LI=LY {J)

DO 4058 LL=1,1LJ —_—
TI=LA(LL,J)

IG=1B(LL,J)

DO 4053 I=II,IG

IP1=I+1

p={F{1,3) +P{IP1,J)~F (I,JP1}-F(IP1,JP1)) /CCC
U(I,J)=P

Y9 (I,d) =P

p={F (IP1,J) +F {IP1,dP1)-F(I,J)-F (I,JIP1)) /XHJ
vVi{I,J)=pP

IV{I, =P

CONTINUE

CONTINUE

XU {IMP1,3)=%0(3,J)
XV{INP1,J)=XV (3,J)
XU{2,J) =XU {(IM,J)
XV{2,d) =XV {IN,J)

XU(1,3)=XU (INM1,T)

XV {1,3)=XV (IMNM1,d)

u{InP1,3) =0(3,J)
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31
30

33

33

36
35

32

¥

30038

vy{LoPl Y=V {3,J)
u{2,3)=0{1IH8,3)
V{2,3)=V(IN,J)
U{1,3)=0{Tnn1,d)
V{1,J)=V (IMX1,T)
CONTINOE
AR=AH/6.37E8/6.37E8
ARY=2R/Y
CCY=2.,0%Y
Yi4=Y%0_.25
RETURN
END
SUBROUTINE SHAPE1
SUBROUTINE TO BE USED FOR THE BARCTROPIC PART OF THE WORLD OCEAH
CIRCULATION WHEN THE SHAPE OF THE QCEAN IS5 CHANGED.
DATA: LV, LA AND LB FOR HMOQ.
MM, M1({K),M2 (K} AND M3(X) FOR MPP.
LV, LA AND LB ARE THE SAME AS THOSE USED FOR THE SUBROUTINE
SBAPE 2 (BAROCLINIC PART), BUT THE DATA FCR KPP ARE DIFFERERT
FEON THOSE USED FOR THE SHAPEZ.
1.X¥1, LX2, 1¥1, LY2 WHICH SPECIFY THE AREAS IRCLUDING THE SEPARATE
ISLANDS. .
COMMON AH,DT,Y,H,REL,XM(39),FI0(39),X{39),F(147,39),E{147,39),
1w ((147,39), V(1u7 39),6(147,39) ,XU{ 147, 39) ,Xv(147,39) ,TW (147,39 ,CD,
ZBET(39),YU,CCY,AR,ARY;RES(S}, nonT,
3MAT, L{39),LV{(39),1LA(10,37),LB(10,37),KA(10,37),KB(10,37),MATS,
GMpp (147,39),MQ0{147,39) ,INDIN(3),IND(3) ,NRES(3),
511 (3 ,1X2{3) LY1(3) LY2(3),IM,Jd4,IMPT,INPT1,IMN1
IHKI=IM-1 .
IMPI=IN+1
JHM1I=J8-1
JNP1=JM+1
JMH=3
INH=3
Do 30 J=1,J4
DO 31 I=1,1MP1
MQQ (1,3) =2
CONTINUE
CONTINUE
DO 32 J=3,IM¥1
READ(5,33) M
FORMAT (I2)
READ (5, 34) {La {T,0),1B(T,3) ,I=1,4)
FORMAT (7 {214, 2Y))
po 35 1=1,M
IT=LA{I,J)
IG=LB(I,.J)
pO 36 N=I1I1,IG
MQQ (N,J) =1
CONTIRUE
CONTINUE
Ly (J)=HM
BQO {1,J) =HQ0 (INN1,J)
KOO (2,J) =HQQ (1IN, J)
MOQ (INP1,3)=HQ0(3,J)
CONTINUE
PO 3006 J3=3,38
READ (5,30C07) MHM
FORMAT(I2)
READ {5,3008) (M1(K) M2{(K), M3(K), K=1,H})
FORMAT (B (214,12))
Do 30069 K=1,MNM
KS=HM1 {K)
K6=12 {K)
K7=HM3[K) '
no 3010 I=K5,K6



MPP1(1,J)=K7
3910 CONTINUE
3009 COKTINUE
3006 CONTINUE

Do 3011 J=3,38

BEAD{5,30C7) nH

L1{J} =80

READ (5,3012) (¥a1{LL,J),KB1{LL, J),LL=1,}¥H)

3012 FORMAT({16I5)
3011 CONTINUE

DO 6003 J=1,JMD?

MPP1 (1, J) =KPP1{INM1,J)

MPP1{2,J) =HPP 1(IN,J)

MPP1 (INP1,d)=MPP1 (3,J)

6003 CONTINUE

DO 6004 J=3,IH4

JP1=J+1

IN1=J-1

DO 6005 I=3,IM

IF(MPP1(I,J).GT.1) GO TO 6005 .

IF (MPP1(T-1,J) .EQ.2) GO TO 6005

IF{MPP1{I,JP1).EQ.2) GO TD 6005

IF{KPP1 (I,JIN1).EQ.2) GO TD 6005

IF (MPP1(I+1,J).EQ.2} GO TO 6005

MPP1 (I,J) =0
6005 CONTINUOE

¥PP1(INP1,J)=HPP1{(3,)

MPP1{2,J) =MPP 1{IN,J) ’

MPP1 (1,J)=HPP1{INN1,J)

‘6004 CONTINUE

WRITE(6,6016) (J,J=3,38)
6016 FORMAT{1H ,5X,3813/)

DO 6012 I=1,INP1

WRITE({6,6014) T, {8pP1{1,J),J=3,38)

WRITE(6,6015) {(MQQ(I,J),3=3,38)

6012 CONTINUE
6014 FORMAT(1H ,I3,2%,3813)
6015 PORMAT(1H ,6%,38I3)
READ {5,2) (LX1(X) 4LX2{K),LY1({K) ,LY2(K),K=1,3)
2 FCRMAT (415) :

RETUEN

END

SUBROUTINE WIND .

COMMCN AH,DT, Y,H,REL,XH¥ (39}, FJ0 (39),X {39),7(147,39),E(147,39),

10 (147,39) ,v(147,39),6 (147,39} ,X0 (147, 39) , XV {147,39),T¥ (147,39 ,CD,
2BET {39) ,Y4,CCY,AR,ARY,RES(3), DDT,

IMAT, L (39) ,LV(39),LA{10,37),LB(10,37),KA(10,37),KB (10,37} ,MATS,
yMpP (147,39) ,K00(1487,39) ,INDIN(3),IND(3),NRES(3),

51.%1{3),LX2(3) ,1Y1{3),LY2(3),I M, JM,INP1, JNPT,INN

DIMENSTION WE{147,7) RN {147,7)

RETURN

END

SUBROUTINE CURL

RETURN

END
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RETER TN FIG.1.

ARTE

14

YL LUV N LY RLNRAR3 3
XXXTALANDYXXIY
INTYARTRHTLIXX

XX22

11XX
X¥
X723

21%Y
¥¥13
XX

2877

XXYERTALANNKLK
FAIAELLANAANRLINLNIZ

12
FIG.1
MO
MOO=1 I¥ THE FOMR NEARESD SURROUNDING
=2 0% THY TAND,
IN OTHER CASES, REFER TO FIG.2.
1112

EXLXXXFE XXX
XYAAXLANDEXYNY
FETXAY XXXNHXAY

POTATS ARE WATFR-POINT,

rxi1z221

Xy
2111XY

XX

Ivi1i1z2

2211xx

XX
X¥1121
). 9.4

2112¥7

YXXTXLTAXNNLXX
AXXXAXX XAYYEXX
1211

FIG.2

COMMON T (187,329,6),T7(147,29,5) ,5P(147,39),A7 (5}, 011 (147,39, ,

1VV (147,39, ﬁ),nfquT 39,5y,
2VEB (147, 39) ,49
3ORMY (3R), Z{%),Y(3™),¥M 2N,
GGAN, Y, YV, T, PR, BN, 12, ATHE,R2, AT,
5000, VYV, RRHE,A0,GAN2,RLD, BN,
TP (147, 39), 500
7 NK, NNNN,IHH,
8LA{10,39),15(10,39),
%*,CL (147, 39)
DIKMFENSICH OHEAD(39), THEAD
DIMENSION QF (147,
CCAMCN /TENP/ OF,0QH,08H,%0F, 70H,
DIMERSTOY Z0F (39) ,70H (39)
LOGICAL STOP
REAL KK :
DIHEN'TFN ﬂRu(39),mSH(3Q)
DINFNSTION 7T (39,5%),7% (39,5),U7
EQUIVALENCI(”T(1},HZ{1}),(ZW{1
DIMENSION ICTL(7),RCTL(2)
DATA ICTL/1,6,9,1,18,7,2/
DATA RCTL /0.001,60./

DY, AN,

NY,TE (147 ,46),

{39)

Y (187,39,%), 6 (147,39,5)
IR {147, ?9),wN(1u7 30},0[20},,JA{%R),{FT(?8),
THLI0Y, ¥

LHRF,

(147, 39),Iﬂ,Jﬂ K¥, IMH1,JV“1
JRH, BATS ,L(37) ,XA{10,39) ,%B (1

LHONB{107,39),

YRS (38),

JN(39),77 () ,H,AT,RE,DT AT,
AH2,B3,BE?, AAR,BED,DDT,AT1, UY

AN?E ' A”PAM ATAL,BAN, XEDPI,

EMM1,TEFT,3VP], %07,

(39 , LY (30), UEND,

UN {17, 39),Tn(137,u5),EM{1M7,39)

39}, 0B (147,39) ,08H (147, 39)
7SH,7RY

(39,5),VZ2(39,%)
LEZALYY,
FIFID (18)

(_ (1) L2L1)Y , (7¥ (1), ¥ {196))



tiryd ruURP ALY 1 L, i0A A ER LR Ll o Lsl ULl el aondl A LA )
THEAD {1} = =77,

‘o THFAD(1) =74,
o DO 88 1=2,39

) DHEAD(T) = HHFAD(1) + f1 % (T-1)
- THEAD(T) = THEAD({1) + &4.%(TI-1)

:Zf. CONTINIR

NRNN={
PEAD(S,9) KT
READ (5,9) TN
9 FORMAT(I5)
IF{IN.EQ.D) GO TO 11
17 READ(XT,RNR=92)
% T, 0u,vyv,T,9,V,AT,SP, W, U8, VR, X, N4,0, 70, FIN,NT AT, RH,TF,
1WN, BEAM, AT ,GAM,Y,YY,R,RR,HE, 2, A2EH, ROK, R2,AHY ,AHPE, AHD, PR,P 22,
28MA,BRB, DDT,A T, UV, UN0,YVY ,RRH,AQ,GANZ ,AL2, 0V, RNRP, GANGM Y, ALRL,
34,7 ,727,AM, XJA R, YHS ,XMY, CD,
UMPP, MOD,¥XA,K3,L,LA, LB, LY, ¥ATS , NEND, NK , MNNN, BAT, IR, I8, KX, INE, TH1Y,
STMNE 1, RMP1,EMMNT,IMN1, 0D, N8, J41 ,¥AG, TE, TD, RN
6&,0F,QH,Q5H,CL,0N
GO TO 17
92 BACE SPACT KT
TF(MAG.LT.34) GO TO 94
RENTND KT
KT = 27 + 1
KAG=0
ay CONTINUE
73 REARD{10,EnWn=74) UR,VDB
GO TO 732
7% REWIND 10
DO 2222 T=1,145
WRITE(6,7000) I, (UN{(I,J),J=3,20)
2222 CONTINUE
DO 44ty T=1,145%
WRITR(5,7000) I, (UN({T,J),J=21,38)
Gutlh CONTINUW
" WRITE(6,R90) ({THEAD(I),J=3,20)
DO 7040 T=1, 147
WRTTE{6,7000) I, [TF(I,J},3=3,20)
7040 CONTINUE
HRITE(6,890) (THEEAD{I) ,J=21,3R)
DO 7034 T=1,147
WRITE(H,7000y T, (TR{I,d),J=21,38)
7034 CONTINUR
CL{1,3)=6.00
CL{2,3)=6.00
CL{14%,3)=6.00
CL(166,3) = 6.
CL(147,3) = A.
DO 3333 T=1,145
. WREITE(6,7000) I,(CL{T,J),Jd=3,20)
3333 CONTIHUE
DO 558% T=1,145
WRITRE(6,7000) I,(CL{(I,T),J=21,38)
5555 CONTINUR
FA=200000.
Do 11 I=1,147
HE(I,3)=1.16%Fh
WR(T,48) =1.72%FL
WE(I,5)=1.R3%FA
WE(I,B)=1.90=TRh
WR(T,7)=1.83%F
UE(I,8) =1.50%FA
WE(T,2)=1.10%F2
WE(T,10)=0,72%Fa



g

311

9005
9110

9004

000

5002

9200

3006

9007
9001

whifd p L1} —Ue 2 it
HE(1,12) ==0.07%7A
WP (T, 13) =—0.30%7A
WR(I, 14y ==0.52%P3
HE(1,15)==-0.60%R)
HE(I, 16)==0.60%FA
WE(I,17) ==0.53%7}
WR({I,18)=-0.38%FA
WE{T,19)=-0.30%7A
WE{I,20) ==C.24xPA
WE{I,21)=-0.24%TA
HF(1,22) =-0.38%FA
WE(I,23)=_O.%0*FA
WP {I,20) =-0.53*F)
WE (T ,25) =-0. MO?FF
WE{Y,26)=-0.108%F}
WE{I,27)=0.10%F}
WE(T,28) =0.42%F)
WE(T,29)=0D.61%F}
WE(T, ?0)-0 TyFA
WE(T,31) =0.78%7A
HF (T,32)=0.563%FA
WE(I,33) =0.43%F4
WAI, 38y =0.14%72
WRA{I,35)=+0.07%F23
WE{T,36)=-0.004%r3
WE(I,37) =-0.13%7}
CONTINUR

AH=2.8F7

ARY=AH*Y
AHRR=2H/RF
AR2=AH/ (TY%*RR)
AL=0.25R-3
ALAL=AL%2.0
AL2=A1/2.0
AZ=1.0"

AZHE=AT /HU
GANGAB=25.0%H/{AZ%0.864E5)
WRITFE (6,7777)
HRITE (6, 9007

FORMAT{ THO 21 HBAECTROPIC CONPONFENTS/)

ARTTE (6,9110)
FORMAT{1%,'UR")
WRTTE (6, 9004) (J,3=3,21)
FOEMAT(1110,4%,19(2X,72,2%) /)
Do 9000 1I=1,147

WRTTE (6,900 I,{UR{I,d),d=3,21),T

CORTINUT

WRITE(R,T777) -
WRITE (6, 7004) (J1,3=20,3R)
DO 90C2 TI=1,147

WRITT (6, 9001) I, (UB(T,J),1=20,38) ,1

CONTINUF

RITE(6,7777)
WRTTE (6, 9200)
PODMAT (1%, 1Y)

WEITE (F,93004) (J,3=3,21)
DO 9004 T=1,147

WRITE(H, 001 I,(VB(I,J),JI=3,21),7T

CONTTINNE

WRTITE (6,7777)

WRITE (A, 9004) (1,0=20,38)
50 9007 1=1,147

WRTTE (5,9001) T, (VR (F,I),Jd=20,37),1

CONTINGE
FORMAT (10 ,T3,1¥,19F6.2,1%,T13)

1



9100

L)
L

AT

WU

)

4

251

250
253

T013

7015

Wil L'l (b, 1U0u) (G {Jd) gd=3,35)

FORMAT (1HO,1BFF.2/1H ,18F6.2/)
IP{NX.NE.3} GO TO 492

GO TO 5

CONTTNUTR

NN=0

cp=0.0

N¥=13

MAG=0

CALLT FREP

CALL FR¥pP3

CALL GEDST

READ (5,3) HMATS, NEND, NPRINWT, NTAPE, DT
FORMAT (415,815.7)

WRITF({h,A) NDPRTNT,NTADE

FORMAT(! NPRINT = !
WRITE{A,R) KT, M

AG,
FORMAT{® ¥T = 7,I2," MAG = !',T2,' CD = 1, P71

DTD=DT,/0. 86UES

K=NN+1

NEND=NEN D+X _
WRITE(6,4) K, NEND, MATS, DT,A7,AM,AH

FOBMAT(Y ' VTINR STEP TFROM ',I5,3Y,'7T0 *,I5L,05¢, ' HRAT5="

X 1pT=!, 4R15.7/)
IF(DT.LT.10.) STOP 100
DNT=NT*2,0
PO 111 J=TMH, JH1
XJZ?J”(J; #=DonT
YIA (I} =Y IRAAA
THT (J)=1. 0/ (1.0+XJA(T) *52)
$HS (J) =XI*BRB
XMY (J)=V %X (J)
CONTTHNUE
TF(NN.GT.0) GO TO 257
CALL CONTY
MAT=2
WRITE (2} TT
RERTIND 2
WRITE(3) U,V
REWIND 3
PDT=DT
G0 TO 253
NE= NN+
CD=CD+DTD
BNN= (NN /Y ATS) *HMATS
TF(NNR. NE.HN) GO TO 250
MAT=1
WRITE (6,2) .

FORMAT (1H ,51BRGTN)
CONTTINUR
CALY, THERME

CALL EOARA
CALL CORTI
FRITE (6,7013) TUU,VVV,UV,0Y,0D

-
fI17,0Y,

FORMAT(1H ,7HENTRGY=3(215.7,3¥%) ,5H5TEP=I5,2%, 40 BAY=F10.2)

IF (MAT.NE.O0) GO TO 7019
CALL WTO (STOP)

IF (STOP) NTND=10
TF(NN.GT.NE¥D} GO 70 7015
IF{ ((NN/HTADPE }*WTAPE ) .NE.NN) GO TO 7025
IF(NN.RQ.0) GO TO 7019
MAG MAGH

§TM 0.0

GOSH = 0.0

GOF=0.0

GOH = 0.0

éc



123

332

334

133

9011

2002

2001

LGEN - . L

po 2001 J=3,38

DYYP = X{J) * ¥ Es’
CLAT = AES (DXYP)

KrE=0.

7208 (J) = D.
ZOFR (T} = 0.0
22%=0.

TR (J) = 0.

no 2002 I=3,146

TF (MPP(T,3).GT.1.AND HPP(I,.}) .LE.5} GO TO 9011
UM=UN{T,.J) *51.48

TEIJ=TE (T,J)

TrI= T(I,J,1)

TE=TD(I,J) +273.15

TS=T(L,J,1)+273.15

PCB=1013.25*0.1

£ESS=10.0%% (8, 4051-2353.0/7T5)

BSD=10. 0%% (8, u0>1 -23%3.0/TH)
05=0.€22%FSS/ (PCR=-ESS)

QA=0.622%%5D/ (PCR=-ESD) ,

TF { ({TLJ-TEL.J}+0.600% TS5% (NS-NA)) .1T.0.0) GO T0O 332
CU=0.032

CO=1.23%0.001

Go TO 133
Cu=0,018

CO=0.41%0.001
oﬂ(I,J)-—1 20,00 1%, 2URCO& UM (TTI=THIJI) #0. ACLER
OF{1,d) ==1.2%0.001%CO%595, €M% (0S=0R) *0,BCLES
RH(I,J)=BN(I,J)*O.BG&R%

OSH (T,J)=RY (T,J) +QH (I, d) +QF(T,J)

GOSH = GOSH*QSH(T ,J) *CLAT

GOE = GQR + QOF (I, J)*CLAT

GOH = GOH + QH{T,J)*CIAT
GRN = GREN + BN{T,dy * CLAT
WTNM = WIH+CLAT

KE=KK+1.

7272 = QSH(I,J) + 777

0H{J) = QH{T,3) + ZQH (I
ZOE(J) = GE(T,J) + 7QF(J)
ZRN(JY) = RN(T,J) + ZRN{J)

GO TO 2002

O3H (1,J) = O.
OFE(T,d) =0

OH(T,J) =0,

CONTINTE

KK = 1./K%

ZSH () = Z7Z*KK

20T (J) TOT (I} * KK

([

70H {J) = 70H (J)*KK
RN (J) = ZRN(J) * KK
CONTINUFE

WTH = 1./RTH
GOSH = GOSHEWTH
GOE = GQR*ETH

GOH = GOI*WTH
GBRN = GRN%WTY
WRITE (KT)
% T, 00,vV,T,U,V,AT,SP, ¥, UE, VR, Y, XM, 0,F0, I, 0T, 0%, hH, 4 E,

1WN,BAN,MNL,GAH,Y,VY,R,RP,HH, N2 ,AZHH,BOY, B2 AHY AHDE AﬂB,PB Bs2,
2ARA,BB8,DDT,N1,0V,UNN,YVY ,RRH,AG, GAR2,AL2, Y, ARR, GAMGA , ALATL,
39,2 ,%%2,0, XJ0, YET XS ,¥MY, CD,

P, MO0, %A, KR,L, LA, LB, LY, HATS  NRHD, ¥K, Nwhk MAT,IN,JM,KM,ENH,IM11,

51&?1,KMP1,KﬁM1,JWM1,JMP1,NH,JMH MAG,TF,TD,

% ,0%,QH, QSH,CL, 0¥
FNDFTLE KT



BALKRDEAL K »U
WRITE (6, 1) MAG .
vo 1 FORMAT(TH ,3S5HYNHRES OF RECOPDS IN MAGNETTC TAPE=ID)
" IF(NN.GE.NEND) GO TO 7014
o TF{¥AG.GC®.,24) GO Tn 93
7025 IF{UV.GT.1.0726) GO TO 701U
.l TF{ ( (NN/NPETHNT) *NPRTNT) . T, NN) €O T0 7010
# WRTTE({H,7N20) ¥uH,CD
7020 FORMAT{1H ,1T1UTTME (STEP)=I8,5X, 1DHTINKE(DAY) =E15.7)
po 300 k¥=1,5

K%=0.
Do 301 J=3,38
UZSUM=0.

V7.50M=0.
PO 3C3 T=3,146
IF(MOO(I, NI.LE.S5.ANDLMOO(T,J) . NE. 1) GO TC 303
KE=KK+1.
TZSUH=IZS UM+ (I, T, K)
VZSON=VZ5UK+YV (T,J,K)

303 CONTINNE

‘ IF{KK.LT.1.}60 TO 300

UZ{J,R) =751 /KK
V7 (J,K =VZSUHA /KK

301 CONTINUT

300 CORTINNE
Do 7009 ¥K=1,%M
WRITE® (6,7777)

WRITE{E,7010) K, CD
7010 FORAM (1Y, YU AT XK = 1,T1,' DAY ', F7. 1)
WRITE(6,890) (UBEAD(J),J=3,20)
po 7011 T=IMH,IM
WRITRE {f,7012) I,{00(I,J,K),I1=3,20)

7012 FOEMAT(IN ,I7,71%,18%7.2)

7011 CONTINDE
WRITR(6,7778) (U7 (J,K ,J=3,20}
WRITR (6,7777)

WRITE(6,7010) K,CD

WRTTF {6,890} (OHEAD (.1} ,J=21,39)

Do 7022 I=IFH,TH ,

FRITE(A,7012) T, (0U(T,J,K),J=21,38)

7022 CONTINUF
WRTTE(6,7778) (U7{J,K) ,J=21,38)

7009 CONTINUF
Do 7CTN K=1,%H
URITE(6,777T)

WRITF (6,70%3) ¥,CD
WRITE{6,890) (UHEAD(J),I=3,20)
7053 FORMAT(1¥,'VY AT ¥ = ',I1,' DAY 7,T7.1)
DO 7021 T=THR,TH
WRITE(A,7012) T,(VV(T,J,K),2=3,20)
7021 CONTINIE
WRITE (6,7778) (VZ{3,¥) ,J=3,20)
890 FORMAT (/5%,19F7.2/)
WRTTR(6,7777)
ARITE(6,7053) X,CD
WRITE (7,290) (UHEAD(J) ,J=21,39)
DO 7023 I=1MH,TH
% WRITE(6,7012) I,{VV{1,J,%),J=21,38)
3 CONTINYE
WRITE(6,T7778) (VA {J,X),d=21,38)

7070 CONTINUF
no 200 K=1,¥H
K¥=0.

WZSUM=0.
TG H=N,



201
200

7006

7050

T051

7005

pGoZud 1=43, kb

IF(MPE(I,J).6T.1.AND. #DPP{T,J}.LE.5) GO TO 203

KE=KK+1. 63
WZSUM=WZSUM+E (T,T,K) L

TZSNM=TZS5UM+TT{T,J, K} '
CONT TNUR

IF{KX.ILT. 1.y 50 70 200

ZR{J,K) =W7SNM /KK

27 (J,K)=TASTN/KK

CONTINUR

CONTINUE

po 7005 K=1,EM

WRITE(6,7777)

WEIT® (6,7006) K

FORMAT(1E ,17HT®MPERATURE AT K=T11)}
WRITE(A,R890) (THEAD{I),J=3,20)

Do 7650 I=IMH,TH '
WRITE(6,7000) I, (TT{I,J,K} ,d=3,20)
CONTINUT

YRITH (6,7778) (7T{3,%} ,3=3,20)
WRITE(6,7777)

WRTTE (A, 7005} K

YRITE(6,R890) (THEAD{T) ,J=21,38)

Do 7051 I=1I80,IM

WRITE(6,7000} I, (TT{(I,J,K),J=21,38)
CONTINUE
WRITT(6,7778) (ZT(J,K) ,J=21,3%)
CONTINNFE

DN 7002 E=2,¥XM

FK = K-.5

CWRITE (6,7777)

7001
7000

7003

7020

7778
7002

9016

3020

'@

9018

WRTTE {6, 7001} ¥¥,CD

FORMAT(1¥,'VERTICAL VELOCITY AT K = ',FU.1,% DAY ', 77.1)
WRITE {6,890) (THEAD(J),J=3,20) .
DO 7062 TI=1HH,IN

WRITE({A,7000) I, (W(I,J,%) ,3=3,20)
FOR¥AT (14 ,713,1Y, 18F7.2)

CONTINUE
WRITFE(R,7778) {(Z¥(J,K} ,J=3,20)
WRITE(5,7777)

WRITFE(6,7001) FX,CD

WRTTT® (6, 890) {THEAD(J) ,T=21,39)

DO 7024 T=TMH,IM

WRITE (A, 7000) I, (9(7,3,%) ,T=21,139)
CONTINUF

WRITE (6,7778) (2¥ (J,K) ,7=21,38)
FORMAT (/30%, ' 2Z08AT MRANS'//S5Y,1877.2)
CONTINNT

IF(YV.GT.1.0E26) STOP 792

WRITE (6,7777)

WRITE({6,9018) CD

FORMAT(17, 1SURFACE HEAT FLUY(CAL PEPR DAY) DRY = ',F7.1/)
WRITE(6,9020) GQSH

FORNAT (* GTOBAL MEAN = *,F10.3)

CALL FRINT{(QSH,7SH,THEAD,ICTL,RCTIL)

WRITE (6, 7777) :

WRTTE {6,9017)

FORMAT (! LATENT HEAT FLUY')

WRITE(6,9020) GOF

CALL ERINT(CZ,70FE,THRAD,TICTL,RCTL)

WRITE(6,7777)

WRTTE (6, 90 19)

PORMAT(' STNSIDLE HEAT FLUX')

WRITE {6,9020) GOH

CALI PRINT (QH,ZQH,THEAD,ICTT, RCTL)

WPTTT (6,777



WHL thth,FUL3 .
9023 FORMAT (¢ SURTFACE RADTATION FLIY {(CAT. /CHMEXD/TEYY V)

ve WRITE (5,9020) onY
S CBLY. BRINT(PN,7RN,THEAD,ICTL,BNTL)

IE (NK.GE.NPEDY GO TO 2501
J019 COKTINRUR
IF(MAT.ED.0) GO TO 251
AAT=MAT+1
IF(KAT.L.T.8) GO TO 7017
DRT=DT®2, 0
GO TQ 251
7017 DDT=DT
IF(PAT.ED.3) GO TO 20
IF(MAT.TO.4) RK=3
IF(MAT.ED.5) GO TO 21
IF(MAT.EQ.H) NK=2
GO TO 2590
20 Nx=1
MAT=7
NE=3
GO TO 22
21 NK=2
22 NN=NH+1
CD=CD+DTH
GO0 TO 250
2501 CONTINUL
Do 3085 J=3,137
LJ =LV {J)
no 1005 ¥1=1,1.7
IT = 1A {41,.T)
39 FORMAT (10!, 07,1976, 1/)
IG = LB {i11,.J)
DO 3005 I=II,IG
DU{I,3,1) = DU(T,J, V%7 (1) +0U({T,T,2)*7(2)+70{T,d,3) *7(2)
¥+ UN(T,J,u) =7 (8) + UU({I,J,5)*7(%)
¥V {I,T,1) = VV(T,J,1) %2 (1} +VV (T,T,2) %72 (2)+7V (I,0,3) *7{3)
X 4+ VV({I,J,6)*7(8) + VV{I,J,5)%7(5)
3005 COETINOT
3004  FORIXAT(' *,I1,1%,19P6.3,1%,13)
WRITE(6,7777)
WRITR®{6,3001)
3001 FORMAT(' UURAR Y /)
. WRITE (6,R9) (UNFAD(J),J=3,21)
DN 3006 I=3,146
3006 RRITF(6,3004) I,{Uu{(1,J,% .,3=3,2N1,1
WRITE(6,89) (UHEAD(J),.I=20,28)
DO 3007 T=3,1U6
3007 WRITE(A,3004) T,(00(I,.T,1),J=20,38),7T
HRTTR(6,7777)
WRIT® {6, 3002)
3002 FORMAT(' VVRAR!/)
WRITR(A,89) (BHEAD(J) ,J=3,21)
DO 3008 T=3, 1u6
3008 WRITE (6,3004) I,{VV(I,J,1),J=3,21),7T
WRITE(6,89) (UHFAD(JD ,J=20,38)
Do 3069 I=3,146
3009 WRTITF (6,3008) I, (VV(I,J,1),3=20,38),1

QB STNP
3 RFWIND KT

KT=KT+1

MAG = 0

G0 TO 7015

END

SUBROUTINE PRIET (PI,7SP,TUEAD,ICTL,RCTL)

DIMENSION THEAD (39) .

DYMENSION FIRLD({18),752(39),%I(187,39),I0TL{7),RCTI{7)



LN |
7012
R0
1778

LRV

3013

702

9015

i1

40

1
1

POAdALL P I p3la, P aVminiar ol 7

FORMAT (' *,13,1Y,18F7.2

FORMAT {(/5Y,1BFT.2 /)

FTORMAT({/30%, ' Z08A T, MEANSZ' //57,1877.2)

WRTTE(R,B390) (THEAD(7),J=3,20)

CALL SHADE (ICTI,RCTL,D.)

pn 9013 I=73, 146

no 701 3=3,20

J1 = J-2

FIRLD(J1Y = PI{1I,d)

CALY SHADE(D,O0.,FIELR{1}}

WEITE(H,7012) I,FIFLD

CONTINUE

URITE(H,T7778Y {ZSP {7} ,I=3,20)

RRITE(6, 7777

YRITE (6,790) (TREAD (J} ,d=21,38)

CALL SHADW (ZICTL,RCTL,O0.)

Do 9015 I=3,14¢

Do 702 JI=21,38

J1 = J-20

FPITELD{IY) = *I(I,2)

CALL SHADE(O,0Q.,FIRLD{1})

YRITE(n,7012y I,FIELD

COVTINOR

WURTITE(G, 7778) {(Z3P (J),J=21,38)

RETORN

EAD

SUBROUTINE ADJNUST

COMMOR T {147,39,5),TT(147,39,5) ,5P (187,39}, AT (%) U0 {1£7,30,5),
1VV(147,3?,5),U{1H7,30,5),V(1H7,39,5},H(1&7,39,5},UB(1H7,30),
2VB{1H7,39},PE(1&7,39),WN(1H7,39),Q{39),ﬁJA{RB),IHT(3R),XHS{?Q),
3 XAY {38}, Z (D), Y {30),¥H(39),RI(33) ,Fa0(39),27 (5),¥,AT,AH, DT AL,
4GAM,Y,YY,R,RE,HH, H2,A7HH, P , AHY ,ANRE, AH2, BR,BB2,AAK,BRE,NDT 21,10V,
SUBY, VYV, RAH,AQ,GAN2,RM12,309H,RY, AN ARER ,GANGAM, ATAL,BAR, rar1i,
6MPP(1Q7,?9),HQQ{1H7,3Q),Tﬁ,JM,KM,IMH1,JMM1,KMﬁ1,IEPT,JEP1,ﬁAT,
7 NK, NNNN,IMH, JMH,HBATS5,L{29) ,RA{10,39) ,¥B (19,39 ,LV {39, UEND,
8Lh(10,3q},15(10,39),NN,TE(JH7,&6),UN(!H?,?Q),TD{1U7,HE),9N(1H7,?Q)

T%,CL {147, 39)

MR=0

KP1=1

MAR=0

IF(KP1.F0.K¥ GO TO 50

X=KD1

KP1=K+1

B= (AT (K) ~AT (KP1)} / (ABS (AT {¥) })
IF (R.GE.-5.08-6) GO TO 40
DZ1=7% (K)

p72 = 7 (X0 .

AVT= (AT (RP1) *DZ2+AT (K) *DZ1) /{DZ2+D71)
AT (KP1)=AVT

AT (X)) =AVT

MAR =1

GO TG 40

IF(MAR.E0N.0) GO TQ 51

MR=M2+1

IF(MR.LT. 1000} GO TO 41

WRITE (6, 1) (AT{T) ,I=1,KM

FORMAT (1H ,23UTO0 MANY OPER IN ADJUST,HE15.7)
REPORY
END

SUBRQUTINE EQA

CORMON T (187,39,%),TT (147,39,5) ,SP(147,39) ,AT (5) ,Ur (187,29, 5),

VY (147,39,5), 0(187,79,5),v (147,39,5) ,®(147,39,5) ,UT {147 ,29) ,

2YB (147,39) ,97 (187 ,39) ,WN{ 147,39} ,0{39), XJR(IR), YHT (38) ,¥LS5(38),

3 XMY(3B), Z(5),¥(39),¥H (39}, FU(29),FIU(39),%% {A) ,H,A7,Al,DT AL,
HEAM_Y,YY ,R,RR,HE, H2,A%HI, R, AHY ,ARPR, 22,70, R02 , 407, BRR,0DT ,A1, 'V,



SEPHUL VY G REH, A, Gl ae pALL puil by e 28 At bl puindafity ALNLg e,y il 1y
GMPR (147,39, MON (187,29) ,TH,J%, K%, TEMT,INMY, ¥aMT, TVMDY, MDY, HAT, 6&:/
ce 7 ONK, NNNN, TMH, INH, MATS,L{39) ,KA(10,39) ,¥B(190,39) ,LV {32}, IFNT,
v BLA(1TD,392),T53(19,39) 8N, TR (147, 46) ,ON(147,39),Th (147 ,486) , RN (147, 39)
*,CL {147,317
DIMENSION SEN {147,39,5%)
EQUIVALRNCE (W({1) ,5EH (1}
CCMMON/TENP/TFN(146,38,5
DO 3000 J=JMH,JIM:1
JP1=7+1
JH1=0-1
XRI=XH{T)
XMIT=XHK (IH41)
XJ=Y ()
XJP1=%X(J21)
XI1=X (341)
AD=R 1Y/ XMI%0.3
AC=RAT*XJP1/YMJ%0.3
AB=AMRR/ (XMJIXYHNI) %0.3
RXMI=R*YM]
LI=LV{I) .
Do 4002 M1=1,1J , \
IT=LA (41,
I6=1LB (411, J)
PO 3001 T=IT, 16
MO=M0Q(T,)
Ip1=T+1
IM1=1-1
CxkEk%ECOMPITAITCN OF EBRESSURE
GO TG (3,2,%), N¥X
3 CONTINIE
SPO=5P(1,3)~SP{IP1,J21)
SPI=5F(IP1,J) -5P(I,d71
PYRIJI=5D1-5P0
PYRIJ=-571-5P0
GO TO 4
1 PYXBTIJI=(SP{IP1,IP1}~SP(T,JP1))*2.0
T PYRIJ=({SP(IP1,IP1)-SP(TP1,J))*2.0
GO TO 4
2 PXBIJ=(ST{IP1,J)-SP{L,J})*2.0
PYBIJ={SP(I, JP1)=SP{T,d))%2.0
4 CONTINUE
CH¥&%*COMPOTATTOK OF DPRESSIURE
HEITJ=YR (“;,J)
ENTI=WN({T,J)
DO 3002 X=1,%%
KP1=K+1
ZK=7 ()
221=7Z {XKP1)
KM1=K~-1
Z7K=77 {K)
5555 HS=V(I,J,K)
HT=1(T,J,K)
M1 I=D(IM1,I,K)
YH1J=V(I11,7,K)
Up13=09(IP1,3, K
YP1J=V(T71,d, X)
UIP1=U(I,J71, K}
VIP1=V(I,a01, K)
OIM 1=0(T,JK1, K)
VIM1=V{I,J¥1,K)
5556 BIJ=HT
VIJ=HS
AX=AZHH/ZK
IF(K.E0.1) GO TO 3003
PUZ= (O[T, ,KM1)~HT) /7 7K

)
}



3009

2111

1211

1121

1112

2221

2212

1222

DVAL— (VY e ) —ho) fldon
IT(K.NE.XM} O TH 3004

nuzZP1=5.0
hyzri1=0.0
GO TO 3009
DUZ=WEIJ
PVZ=WNI.I

PUZP 1= (HT=1U(T,J,KP1}) /271
DYZP 1= (HS-V(T,J,KP1)) /771
BI=AX* (DGZ-PUZPI-HFLI*7K)
HS= AX* (BVZ-DY 2P 1=W BT J*Z ¥)
30608

IF(Q.EQ. 1) GO
IF(MQ.E0.1211)
IF ($0.T0.1112)
IF(NQ.F0D.1121)
IF(MQ.EQ. 2211)
IF({M0.R0.2112)
IF(MQ.EQ. 1221)
IF(M0.EQ. 1122)
IF(HQ.ED.2121)
IP{H0.%0. 1212)
IF(MQ.FQ.2221)
TF(10.FQ.2212)
IF (0.EQ. 1227)
IF{M).EQ.2122)
UP1JI=-11TJ

YP1JI=-V1J
GO TO 30408
WIP1=-0TJ
ViP1=-YIJ
GO TQ 2048
UM1J=-114a
VM1J=-VTIJ
GO TO 3008
TIMN1==VT.J
UIM1=-0UTJ
GO TO 2008
UP1Jd=-T'TJ
YP13=-Y1J
UIP1=-7111J
vIip 1‘—““VIJ

UM13=—11J
VYH1I==-VIJ
GO TO 3008

UF11=-07J
VET13==VTJ
ViP1=-Vv12

NIp1=-017
JgImi=—-01a
ViM1=-V1J
GO To 3008
MIP1=-1UIJ
VIP1=-V1J

. Mt a=-U1Lyg

Q.

2211

YM13=-V1IJ
UIM1=-UIJ
Vin1=-vY1J
GO TO 3008
tPYi=-U1Jd

VP13==V1J
TM1I=-U1J
VHT3=-VIJ
UIh1=-01J
VIM1=-¥1J

GO TO 300R
np1a=-0T73

TO
GO
G0
GO
GO
GO
GO
GG
GO
GO
GO

[elo

a0
GO

TO
TO
TO
T0
TO
TN
TO
TGO
T0O
0
70
TO
0

1211
1112
1121
22M
2112
1221
1122
2121
1212
2221
2212
1222
2122

67|



¥pla==v1.)
UIP1=-ULJ
KT VIP1=-v1J
. GO T0 3008
‘2121 UP1JI=-01J
" VP13=-VIJ
UM1J=-0TJ
VE1I=~VIJ

GO TO 3009
2112 np13=-U41J
VP1J3=-V1IJ
UIM1=-0I1J
VIMI=-VIT
GO TO 3008
1221 gIp1=-01J
¥IpP1=-VIJ

URTJI=-UTJ

VH1 L-!:-VIJ
GO TO 3008

1212 UIP1=-UTd
' YIP1=-V1IJd
BIN1=-UTJ
VIM1=-¥1.J

GO TO 3008

1122 UM1J=-01J0

VH1 J=-V1.Jd
UIMt=—0Ia
VINT=-VT]

3008 HT=TT+AB* {UP 13+ 0M 1J-2. 0% TITJ) +ACH (NIPT=0TJ) =AD* (I I-NTHT)
AS=HS+ABK (VP 1J+VN1I-2,0%VIJ) 4AC* (VIP1-VIJ) -AD* (VIJ-VIMT)
IF(K.FE.1 ) GO TN 4000
PA=0.0
PR=0.0
60 TO 8001

4000 GO TO (5,6,7),%K

5 PA=PA+77K* ALAL®{T(I,JP1,K}+T{I,JP1,EN1)=T(IP1,IP1,K)-T(IP1,JP1,¥
C1M1)) :
“ PB=PB+%ZK* ALAL* [T(IP1,J,E)+T(IP1,J,KM1)-T(IP1,IP1,K) -7 (IP1,JP1,%"
)
GO TO 4001 :
6 PA=PA+Z7K* ALAL® (T(T,J,K)+T(I,J,K¥1)-T({IP1,J,%) -T(IP1,J,KH1))
PE-PR+27E% ALAL* (T (I,J,X)+T (I,T,K%1)-T(I,J21,% -T(T,JP1,KN1)
- GO TO 4001
7 CONTINUE :
P1=7(T,JP1,K) +T(I,JdD1,KMN1) -1 {IP1,J,K) -T(IP1,J,K81)
P2=T(T,J,K)+T(I,J,FA1Y~T(TP1,dP1, K)-T(IP1,IP1,KH1)
PA=DA+Z 7 K % AL% {P1+D2)
PR=DPR+Z 7 K * AL* (P2-P1)

3001 TEN(I,J,K)={ (-FA*AC+PYRIJ)/ R XMJ +HT)*DDT
SEN(I,d,%)={(~-PR*AQ+PYEIJ)/ R ¥ +HS)*DPT

3002 CORTINUE

3001 CONTINIUER

4002 CONTINUE

3000 CONTINUR
unu=0.90
YYV=0.0
IF(MAT.FO.0) 6O TC 32010
IF({MAT.EQ. { (MAT/2)%2)) GO T0O 3012
IF (¥AT.EQ. 1} GO TO 3013
MAT=3,5,7

3011 READ(3) U,V
REWIND 3
DO 3106 J=JMH, MM
¥I1=%aA {J3) /2.0
HT=1.0/(1.0%X3T1%%2)

HS=YHS .Y /2.0



3108
3107
4005
3106

10

2997
3958
13999

30113

Arid e Al W)

Ld= 1LV {J)

o 4005 M1=1,La

IT=TA {41, J)

IG=LR (¥1,M)

DO 3107 I=11,16

DO 3108 K=1,KHM
VL=XMINFT (K)
ATI=U(I,J,¥)
BIJ=V(r,J,%)
AUZ=ATT4+TEN(I,J,K) +HS%RTJI
AVZ=BILJ+584({1,J,K)Y -HS*ATI]
P1=(ANZ+XJ1=AVEY *HT
P2= (AVZ-XJ1#AUZ) *[IT
yu{T,J,%) =P1
YV(T,J, %) =b2
VOU=UNT+DPIRDPIAV],
VVV=VIV+PB2%DP2XVT,
CONTINUT

CONTIROE

CONTINIR

CONTINUE

DO £ K=1,KM

Do 12 J=JMH,.IMMI
0U(2,3,K)=0y(74,J,%)
VY (2,d,%)=VV{I4,7,K)
Ug(THET, 3,8 =0n({3,Jd,K)
VYV {INMDT1,Jd,K)=VV{2,J0,K)
CONTINNE

CONTTINUE

READ (2) T

REWIND 2

IF{MAT.EQ.7TY &GO TO 3120
WRITE (3) 9U,VV

REWIND 3

DO 3999 K=1,XH

DO 3998 J=JKMH,JMM1

PO 3997 r=1,14D1
W(T,J,K)=00(T,J,%)
V(T,J,¥} =YV (I,],%)
CONTINIE

CONTINOE

CONTINUR

Go 7O 11

MAT=1

oo 3100 J=JHH ,JIMN1
LI=LV (J)

XJ31=YJIA (J)

HT=XHT {T)

H5=XHS (I}

XHIR=XMY (1)

pe 4003 ®1=1,1J3
IT=1LA{H1,J)

IG=LN (M1, )

poe 3101 I=17,716G

DO 3102 K=1,¥M

YL=X BIN*7 (K)
ATI=U(X,d,R)

RIJ=V {I,3,K)

RU7=AT] +TEN(Y,J,K)Y+HS¥BTJ
AVZ=BIJ+5EN(I ,J,K) -H53*A1]
ATI={AUZ+XIV1#AV7) =HT
BTJd= (AVZ-YJ1%AUZ) ¥HT
0u(T,J,K)=ALJ
YV(I,3, %) =nTJI
UO0=NNE+ATI=ATIFV

&



Al

1102
3101
2403

#3700

C

2

3105
3104
uoou
3103

3115
3114
3113

3010

Yvv—NVyy nhldoodd- w1
CONTINDE '
CONTINIR
CONTINUER
CONTINOE
GO TG 10
MAT=2,4,6
PO 2103 J=T4H,.I411
XJT=XJa(J) /2.0
HT=1.0/(1.0+X315%J1)
H5=XHS(2Y /2.0
LI=LY {J)
XMIN=XMY ()
PO 40CH M1=1,T.0
IT=LA (41,3
IG=1L1 (M1 ,d)
Do 3104 1=11,13A
DO 310% ¥=1,KH4
VL=YMIN*7 (F)
ATJ=0{I,J,¥)
BIJ=V (T, ], K)
AUZ=ATJI+TEN{I,J, K) +l5%831]
AVZ=RBII+5EN (T ,d,X) -HS*AIJ
P1= {AUZ+ X I1¥AV7) €HT
PR2={AVEZ-XIT1HA M) X HT
n{I,J,5)=r1
uu(T,d,x)="71
V{T,d,K)=P2
YV (1,d,%)=P2
U=+ D 1572 %7,
YVV=YVV+D2EDD YT,
CONTINUE
CONTIXNGE
CONTINO®
CONTINUE
DO 3113 K=1,8M
pe 3114 J=a%4,IM
DO 3115 I=2,THMP1
T(T,d,K)=TT(I,J,¥%)
CONTINGER
CONTINU®
CONTINDGE
GN TO 3120
MAT=0 '
no 3109 J=J80,J8M1
X3T1=XJIA (D)
HT=XHT {J)
HS= Y HS (J)
YHIN= MY ()
LI=LV ()
Do un0s mi1=1,1J
IT=LA(¥1,3)
IG=1LB (M1,
DO 3110 I=11,1G
DO 3111 K=1,KM
VI=7 (K) *XHIN
AII=U(T,Jd,%)
BIJ=V(T,J,K)
U (I,d,X)=00(I,d,K)
V(I ,3,K)=VV{1,d,K)
AUZ=AT] FTEN(T,J, %) +HS*31J
AVZ=BLI+SEN{I,J,K}Y-HS*AaATJ
PI1={ADZ+YXJ1FAVE) *HT
p2= (AVZ-XJIV*AUE) *HT
M {1,J,K)=pP1
YV{T,d,E)=pP2

g™
1

70/



3211
31110
‘1006

3109

¢

4008
4007
11

1999

1033

[IRHIVERIATI L B L IR 9
YYU=VVV+ P2 %P2 %V
CONTINUF

CONTINTE

CONTINGR

CONTTINUE

CONTINIE

DO H0C7 K=1,KHM

no 4008 J=J88,IMH?
W{2,d,K) =1 {8 ,J,K)
V(2,3,8) =v(1#,3,K)
gu(2,d,%)=Un(In,J,K
YV (2,3,K) =YY (I*,d,K)
W{THP1,J,8)=1(3,JT,K)
V(THP1,Jd,K)=V{3,J,K)
OU (T MEY,J,K)=00(3,J,%)
vV (I¥D1,d,K) =YV (3,3,K)
CONTTNUR

CONTINGR
UU=0UN%E2H
YYV=VVVADRE
UV=UTU+VYY

RETUFRN

END

SURROUTTHN® CONTI

COAMCN TI187,39,5) ,TT(147,39,5) ,SP(147,39) 27 (5) 10 (137,29, 5),
1YV (147,39,5),0(127,39,5),V{107,39,5),W(187,39,5) ,0B{147,39) ,
2VR(147,39) , 53 (147,39 ,#0(187,39) ,0(39) , XI4(38), YHT (3R) , XHS (3%,
3 XEY(38), T(5),E(39),YH(39),FU(39),FI0(39),77 (A) B, A%, AH, DT, AL,

71

NGAM,Y,YY,R,RR,HH, H2 ,A7HI, 32, AHY ,AHPR, AH2, 35,302, AR, ABR, DDT, AT, DY,

SUUY, VYV, RRE,HQ,GaM2,AL2, 3TN, RY, A¥, LMK
EMPD (147,39),800(147,30) ,T4%, I8, %0, IN%1,JK01,KA81, THDT,I8PT, 9AT,
7 WK, NNNK,IMH,J7d, MATS,L(39) ,%KA(10,39) ,KB (10,39 ,LV (29}, NEND,

8LA(10,39),1D (10,39) ,NN,VF (147,86) ,UN(147,39),TD (147,46)

*,CL{ 147, 19

,GAMGAM, ALRL, BRY,

DINFNSICN WHW (10)

DO 1(}00 n]z‘i,x-!

%I=X (J)
JM1=a-1

X BI= XA ()
XF¥I=XH(IA)
BT=1.0/ (TI*Y)
B=YXMJI*ET
CCC=YMI=NT
LI=1 (J)

po 1 M1=1,13
TI=KA (11, )
TG=KB{%1,.])

Do 1001 T=1II,

ME=MPP{T,.T)
Iv1=1-1

&

16

TF(¥DP.EQ.1) GO TO 1200

IF(MP.EQ. 11)
1F (#P.EQ. 12)
IF(MP.EQ. 13)
IF (HP.FQ.14)
IF (MP.EQ. 21)
TF(NP.EQ.22)
TP {HP.EQ. 23)
TF(MP.EQ.24)
IF{AP.%0.31)
IF (MP.EQ.32)
IP(MP.FQ.3Y)

po 1113 K=1,KFM1
BRW (K= (U7 (T,J,%)+00 (T, I%1,K) =00 (I8 ,J,K) ) /¥J
1+ (VY (T, I K)+VU (TN, T, K) V%=V V (T, TN, F) %COCY ¥RANRT (1)

GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
O

TO
TO
TO
TO
TG
T
T0O
TO
TO
TO
TO

1011
1012
1013
1014
inz2
022
1023
1024
1031
1032
1034

,TH (147, 2%



P31 3 CORNTLNUK
GO TO 1998
1200 DO 1003 K=1,K MM V72
B WHW (KY= ( ((UU(T,J,K) +00(T,IJM1,K) -Un(TH1, 3,0 =00 (711, I41,8)) /%3 _
T A YV [T, T, K HVY (IHY, T, Ky Y RO- (VY (T, IR, R)#VY (TKT, TN, R) )} +CCC) /2.0
vEL 2)Y %7 (K) '
3 CONTINGTE
G0 TOD 1998
1011 po 1004 X=1,KMMT
WHW (KY= (- {DU{TIM1,J,K) 400 (TN, IMT,K) ) /7XT+VV{INT, T, K} *D
1-VV {(IN1,dM1, K} ¥CCT) *Z (¥) :
1004 CONTINYUR
GO TO 1992
1012 DO 1005 K=1,KMM1
WRW (K)= ({UT (T, 3%, B} =UD (T M1,J0H1,K)) /YJ~-
1({YV(T,JN1,K)+¥V(TMT,TIHT,K))}*CCC)*Z (K)
1005 CONTINUE
GO T0 1398
1013 DO 1006 K=1,%HEM] '
WRE (K)= {(TO(T ,J,8) 400 (1 ,I41,K) ) /Z74VY (T,J,K) *B-VV {I,JM71,K)*CCC) *
12 (K) .
100/ CONTINUE
GO TO 1998
1014 pOo 1007 ¥=1,KMH1
WWH {R)= ((UU(T,0,K) -00 (IM1,J,K)) /¥T+ (VY (I,T, K)+VV (Tt1,3,%))*B)*7 (X)
1007 CONTINIR '
GO TO 19498
1021 po 1008 ¥=1,KMM1
WRY (B)= (—UD(TM1,TM1,K) /LI-VT(THT,J11, ¥} $TCC) *2, 07 (K)
1008 CONTINNR
GO TO 1998
1022 DO 1009 XK=1,KEN1
WAW {(K)= (UT{T, INT,K) /XJ-VV (I,JdM1,K)*CCC) *2.0%7 (%)
1009 CONTINUR
GO TOD 1998
1023 DO 1109 E=1, MM
WEE (RY=2.0%7 (£} % (BUL(I,T,K) /X3 +VV(T,J,K)*B)
1109 CONTINOR
GO TO 1998
1024 DO 1110 K=1,KMH1
WWW (K)=2.0%%2(R) *(-U{T®1,J,K)/XT #VYV (I11,J,K) *P)
1110 CONTINUR ‘
. GO TO 19913
1031 DO 1111 K=1,KHM1
WUH (K)= ({D0{T,d3%1,K)-Ul (TH1,3,¥)-0U(IN1,INT,R)) /NT+TV (TH1,T,K) =R
1= (VV (T, I, K) +YV(INT, TR, K)) *CCC) ¥BAN%T (K)
1111 CONTINUE :
GO 70 1998
1032 pC 1112 K=1,KHH1
WRWE (KY= ((UD({T,J,R)+00(7T,T81,K)-00 (T01,3%1,%) ) /%0
1 ~{(VV(IN1,J01, K+ VU (I, IMT,7) )SCCC+VY (I ,3,K)*B) %BAN%T (K)
1112 CONTINUR
GO TO 1998
1034 PO 1118 K=1,KnH1 :
WHE (K)= ((UU(TI,d,%)-00 (T®1,I41,K) -1 ({TH1,T,X)) /%]
1+ (VY {T,J,K)+VV(IMT,J,K))*B-VV (IN1,TK1,K) *CCC) *BANRT (X)
1114 CONTINIFE
33 ET=0.0
DO 1997 ¥K=1,¥HM1
WI=HT+EH W (K)
W(I,J, R+ 1) =01
WT=%1
1997 CONTTINUF
1001 CONTINUE
1 CONTINDOR
1000 CONTTNIR



R )

234

~ ok

4018

e Lipy

END

SUBRONTINE THERME

CCHMON T{3147,39,5),T7(147,39,5) ,5P( 17,39 4T (), 0 (147,39,5),
1YY (147,39,5),0(147,39,5), Y (147, 39,5), 8 (147,392,5) ,UE{147,39),
0B (147,39 4% (167 ,39) ,wN(147,39) ,0(39), YJA(3L),XNT(37) ,XHS {38),
3 OXNY (3R), 7(SY,¥ (3D, XM (39),FU{39),FIU(I9),77 (A) ,H,A%,AH,DT, AT,
nGA%,Y,YY,R,RP,HR, B2 ,ATHH,R?, AHY ,ARPR, AU2,BR,RB?, AAA,RRE,DDT, A1, UV,
SMUU, VYV, RRHE,AQ,GAM2,A17 ,RON, RY, BN, ANRF ,GANGAM,ALAT, DAY, RNPT,
6MPP (147,39),H00(147,39) 74,30, KR, INMT, JHUT, KMM], THDY,INDT, KAT,
7 NK, NNNN,TVFH, JMH, MATS,T (39) ,XA(10,30) ,KB(10,39) , 1.V (39}, NEND,
8LA(10,39),15 (10,39) 58, TR (107, 54) ,JAN( 147, 239),T0 (187 ,46) RN (117, 39)
%, CL{ 147, 39) .

COMMCN/TEMDP/TFN (187,39,5)

EG=H*490.0

IF(MAT.NE.8) GO TC 6

MAT=0

WRITRE(6,234) WY

FORMAT (1011 ,3HTUD,4X,5HTINE=TH)

CORTINGE

SRC=8,.37-11+0.016066

DD 20 J=JIMH,I™

IJE‘11=LT—1 -

0:a=0 {J)

YI=% (3}

JP1=J+1

AA=1.0/ (R2%XJ)

Aa2=AA/2.0

XJ1=% (741)

¥MI= X ¥ ()

XMIT=XM (IH1)

BR2=X8I%2A2 /Y

AHZ2=AH2%¥MNI/ Y]

BR1=BR2* 2.0

CC2=X4T14RA2 /Y

Co=0C2+=2,0

AHM=RAH Y,/

AR1=AHRR / {1J* ¥J)

AHI=AH2EXEIV/X J _

LJ=L (J)

Do 4011 M1=1,1d

TI=KA{31,J)

I6=%KB(11,)

po 21 I=1T,1G

UM=UN(I,J)Y*%1.48

PETIJI=TF (T,J)

CLN=CT{I,J)*0.125

Mp=¥PreE(1T,J)

RSN=0J%* {1.-0.7%CLN) :

ECONTUTATICHN OF DPRESSITRE % &k gk ddodoifod he s ek ok ok

PZ=0.0

pZ1=0.0

DO 4018 K=1,K MM

KP1=K+1

P7=PZ-77 (KP1) *AL2* (PT(T,J,K) +7T (T,J,KP1))

P21=D0Z14D2%7 (KP1)

CONTINUER

SE(T ,0) =P21*HG

IP1=T+]

IM1=1-1

UBT J=0B (T, J)

UENM1JI=0D (TF1,J)

BRIMI=UR (T, %)

YEIJ=VR (T, )

YEM1I=VB (IM1, )

YRIK1I=VR(T,JIM1)

a

73

\



20023

2004

RN .0 =110 ‘,| tid 'u' i f’

VBMIM1=VE (THM1,381)

Ta=TE (I, J) +273.15 74
TW=TD(X,.J) +273.15 _ ;
TS=T{T,d,1)+272.15

PCB=1013.25%0.1

ES5S=10,0%% (8, #051-2353. 0/T5)

ESD=10. 0%% {R, 4051-2353.0/7H)
RLN=SRCHTS*x4%(3,905%(0, 39-0.05%SORT (FSD*10.) ) *[1.-0,6XCLE#** 2}
ENS=RSN-RLN

BN {T,.) =R¥NS

0S=0.622%ES5/ (PCB~ESS)

OA=0.622%ESD/ {(PCB-ESD)

DO 22 K=1,K¥M

KEP1=K+1

221=27 (KP1)

Z7K=27 (K}

ZK=7 (k)

VERTICAT DIFFUSION{HT,HS) AND VRRTICAL ADVECTION({WT,¥S)
WIJ=¥4 {T ,J,K)

CC1=1.0/(R2%7%)

KN1=K-1

TP 1I=TT (IP1,J,K)

TTM1JI=TT{THT, J, K}

TTIP1=TT (T ,JD1,¥)

TTIB1=TT (T,9%1,K)

TTIJ=TT{I,J, %)

TII=T (T ,Jd,K)

IP(K.FD.1.AND, [ (TIJ-TRTJ}+0.F09%TS *(0S-QN)).GE.0.0) GO TO 333
IF(K.EQ. 1) GO 7O 334

PRI I=(T{I,d,KM1)~-TTJ) /77K

WT= {TTTI+TTT,d, M) Y %#IT

IF(E.¥F.XM) GO TO 2003

TYIJg=_.90

PR=0.0

PE1=0.0

GO TGO 2004

cu=0,033

Cco=1,23*%0.001

GO TO 1313

Cu=0.018

Co=0.41%0,001

OH=1,2%0.001% 0. 20%COXM* {TT.I-TE1.J)
QE=1.2%0.001%00%595 %W (NS-04)
TXTIJ=(RNS-QH~QOF) *H/A7

WT=0.0

TYIJ= (PII-T(I,J,%XP1))} /271

WIJP= W(T,Jd,%XPT)

PX= {TTIJ+TT (T ,J,%P1) )} %W TID

HS=AZHH/7K

WT= (WT=-P¥) *CC1

HT=HS* (TXIJ-TVYIJ)

HORTIZONTAL DIFPFUSION (HT,HAS}) AND HORIVONTATL ADYRCTION (¥T,Ww3)
TYTIJI={T(IP1,d,K)~TLJ) *A 11 -
PYM1I=(TIJI-T (T%1,.3,K) ) * A1 : ' L
TYIJ={T (I,JP1,K)-TIJ)*rl22
TYTMA1={TTJI-T(I,TM1,K))*AN3

VIJ=VV(I,J,K) +VBTJ

VE1J=VV {TM1,3,K)+VBM1]

VIN1=VY {I,J%1,K)+VBIM

YEIM1=VY {IM1, M1, K) +vEM 1T

UIJ=N0(T,J,K) +In1]

IM1I=00 (141,3,K)+0UBM1J

UIM1=00 (T, N1, K) +I0In1

UMIMI=UT{INT, N1, K) +UBM 11

TF(¥P.FO.1) GC TO 2001



AP poe =uble V) 3 M s
IF{KP.EQ.12) 60 TO 2012
IF(MP.FN.13) GO TC 2013
IP(MP.EQ. 14) GD TN 2014
- IF (MP.FQ.21) GO TN 2021
IF{%P.EQ. 23} GO TN 2023
IF(MP.EQ.24) GO TO 2024
IF(¥DP.RQ.31) GG TO 2031
IF(KP.EQ.32) 60 TO 2032
IFP{MP.EO.34) GO 70 2034
IF(MP.FEQ.22) GC TC 20272
2033 F=UIJ+10T141
G=(VIJ+UN1J)*RE2
FP=VIKR1*CC2
WT=WI+ (((TTIJ+TTP1J)*F —({TTIJ+TTMII) * DM 1I) ¥ AR 2+
T(TTII+TTIPL} %G - {(DTTJ+TTINT) *FF ) XBUN
HIF=HT+ {TXIJ+TYIJ- (TIKT1I+TYTHT) /2.0) %R UK
GO TO 2005
2001 F=UTI+DINT
G=(VIJ+V#1.]) *BB2
FF=UM1J+UHK 1M
GG= (VIM1+VR IR ) =CC2
WP=WT+ ((TTIJ+TTP1I) *F “(TTIJ+ TTMII)HFF }y %AAD
1+ (TTIJ+TTIDP1) %G —({TTIJ+TTIM1) *GG
HT=TXIJ-TYH1TI+TYIJ-TYIM1+ KT
GO TO 2005
2011 F={UMIX1+UK1.T) *AR
G=VM1J%B%
FTF=¥yM 1t 1xCO
WI=UT-{TTTJI+TTM1J} *F + (TTIJ+TTIPN) %G
1= (TTIJ+TTINT) *FF
AHT=-TY%1J%2,04TYTI-TYIR 1+ 1T
GO TO 2005
2012 F=(VIN1+VNMINMT)*CC
WT=8T+ (({TTIJ+TTPLI} *TIA1- {TTIJ+TTHIJ} *THTHT) *2A
1= (TTIJ+TTTIH1) *F
HI=TXTJ-T¥MII~-TYINT*2 ,O0+0T
<7 RGO TO 2005 ‘
2013 FP={UTJ+UTMI)*AA
G=VIJ*RR1
Fr=VIMI*CC
WI=WT+ (TTIJ+TTPII)*F 4 (TTIJ+TTTPY) #6
T- (TTIJ+TTIRT) *FF :
AT=T¥IJ*2.0+TYYIJI-T¥YIM1+HT
Go T0 2005
2014 P=(71J+V1JI)%BRY
WT=HT+ ((TTLI+TTP1) *UII- (TTIJ+ITTXII}* UK 1I) * A4
C 1+ (TTIJ+TTIPT) *7
HT=TYTJI-TYXM1I+TYT.JI* 2. 0+ HT
GC TO 2005
2021 F=UXIMI=AR
G=VMINI*=CC
HT=WT- (TTIJ+TTHN1T) *F #2.0- (TTIJ+TTIMN1) *G %2 .0
HT=HT- (TYXM1I+TYT¥1) *2.0
G0 TO 2005
2022 F=UIMT%AA
G=VIMNT*CC :
RT=WT+ {{TTIJ+ TTP1J)} *F ~(TTTI+TTI M) *G ) ¥2.0
HT= {(TY¥IJ-TYIM1)y=2 .0+4HT
GO TD 200%
2023 F=UIJ*AA
G=VIJ*RBR
WT=WT+ ({TTII+TTPIJI) *F + (TTIJ+TTIP 1) *G y %2.0
HT= (TYIJ+TYIJ) *2, O+HT
GO TO 200%
2024 F=UM1T¥AA

7|



Lry—4 o W) s |
WT:WT*((T'}"IJ*-TTP'{T Jy *T ~{TTILJ+TTIP1}*G Y20
e HT= {TYIJ=-TYMT I} %2 . 0+UT
b GO TO 2005
2031 FP=UMIMT+TIMTY
’ G=VH 1I%xR12
Pr=(VInts+vMIN1Y) 2CC2

BP=WT4 ({(TTTJ+TTP1J) UL M1 - (TTLI+TTHII)*F YEARD+
1 (TTIJI+HTTIP 1) =G — (TTIJ+TTINT) #FF ) #RITH

HT= ({TXIJ+TYIT) /2, 0-TXM WI-TYTMT1)*BUN+HT
G0 TO 2005
2032 F=0IMI+UTJ
G=VIJ*RR2
FF= (VINT+VH1%1) *CC2
HT=WT+ (({TTIJ+TTP1I)*7 ~(TTTI+TTRII) %04 1M1) *A2 2+
1(TTIJ+TTTET) *6 ~ (TTIJ+TYINY) *FF y *BON
HT= ((TYTJ-TXM1J) /2.04TXTI-TYIM1) *DTNR+ HT
GO TO 2005
2034 G=(VIJ+V{1J)%*BR2
. F=VHMIM1=CC2
FR=UMII+UH1M1
WP= AT+ ( { (PTTJ+TTRII) € UL J~ {PTIJ+TTHIT) = PF Y ERRD 4+
1{TTIJ+TTID1)*G ~ (TTIJ+TTIM) %F )y *BUN
HP= ((TYXII-TYI®T) /2.0-TXH1I+TYII)*BUN+ BT
2005 TE®(T,J,X)=DDT* (HT-¥T,/0.97)
22 CONTINTE
21 CONTINUFE
4011 CONTINOFE
20 CONTINHE
IF{HMAT.E0.0) GO TO 2036
IF(MAT.EQ. {{MAT/2)%2)) GO TO 2037
IF(HAT.EC. 1) GO TO 2038

z MAT=3,5,7
2035 READ (2) 7T
REFIND 2 _
DO 38 J=JKH,IM
LI=T (1)

DO 4018 E1=1,1J
IT=KA{H1,.d)
IG=KR (1,3}
DO 39 1=1T,7G
PO 40 K=1,XH
RT (K) =TT (1,4, K) +TEN (I ,3,K)
40 CONTINUE
CALL ADJUST
DO 41 K=1,KM
TT(T,d,K) =AT (%)
41 CONTINUOE
39 CORTINUE
414 CORTINUE
38 CONTIWOE
TF(MAT.EN.7) GO TO 2500
9 DO 2 K=1,XH
no R J=JHH, T
TT{TME1,,K) =TT(3,d,K)
TT(2,3, K} =TT (1#1,J,K)
T(3,0,K) =T (T8 ,d,K)
T(IMP1,3,X) =T (3,3 ,K)
3 CONTINUEL
2 CONTINUE
WRTTR(2) TT
REWIND 2
GO TO 10
~ MAT=1
2038 DO 30 J=JMH,.JH
1LJ=T. (J)

3

7% |



33
31
4012
30

2037

36

17
35
4o13
34

2036

4y

45
43
4015
L2
2500

4017
4016
10

4019

DO 4012 -1, Ly

TI=KA({M1,.T)

IG=KB (11, ) 77 f
PO 31 I=11,IG _ : .-
DO 32 K=1,¥M

AT(K)=T (I,1,R)+TRN(I,d, )

CORNTINDE )

CALI ADJUST

DO 33 K=1,KHN

T{I,d,K)=TT(T,J,K)

TT{I,J,X)=AT{K)

CONTINUE

CONTINOE

CONTINUIE

CONTIROE

GO TO 9

MAT=2,4,6
DO 34 J=JMH,JIM
LI=L (J)

DO 4013 #1=1,LJ
IT=Ka {M1,0)
IG=KB (K1,.)
DO 35 I=TT,IG
DO 36 K=1,RM
AT(K)=T (T,J,X)}+TEN(I,J, ¥)
CONTTHNUE
CALL ADJUST : /
DO 37 K=1,KM
TT(I,Jd, K} =AT(K)
CONTINIE
CONTINUR
CONTINOE
CONTINIE
GO0 TO 2500
MAT=0 _
DO 42 J=JMH,JH
LJ=L {J)

DO 4015 M1=1,LJ
IT=RA (%1, )
IG=K B {11,.)

Do 43 I=11,16

DO 44 ¥=1,KW

AT (K)=T (I,J,K)+TRN (I, J, %)
CONTINUER

CALL ADJUST

DO 45 K=1,KH
T{I,d,BY=TE(T,J,K)
TT(I,J,K)=AT (R)
CONTINTFE

CONTINUE

COMTINUE

CONTINUZ

CONTINDE

DO 016 K=1,%H

poy 4017 J=JIMH,IM
T2,3,K)=T(I1,3,K)
TT (2,3, K) =TT {I%,J,K)
T(INP1,J,K) =T (3,d,K)
TT(IMFT,d,K)=77(3,3,K)
CONTINUE

CONTINOE

po 6019 J=3HH,JHM
SP({IND1,d)=5P (3,3)
CONTINDE

RETUER

TN



SDURBRUGL Ldn FhaoV .

RETURN
END
SUBROUTINE
s RETUEN
END
SUBROUTINE
RETURN
END
SUBROUTINE

-
LI

L]

REAL

INTFEGEDR

LOGTICAL*

LOGTCTAL™]
C

O o o e ok ok e o o o v okt s ook e ol kR o ok Ok K ek oo o e ok ol R 3ok ook ekl e S Rl S R RoR R Rk
C CALL SHADE (ICTL, '

RCTL (2} , BYAL (44),

ICTL {8)
RLANE?
FRSTLY,

GEOST

PRIEPA

SHADE (ICTL, RCTL, BYAT)

ALTN (132},

Ve LB/ Y/,
BRTAL,

Q?@/?TII/,
NS HADE, COND,

BCTL, RFIELT)

RLIN (132)

RO/ vy
CLIN (137),

CTET (20)

*

C***##*****#**#****$*#*#*******$$**##*****##*#*********##t*#*****#*#**

ICTL (1) wes
=0

=1

ICTL(2}  ee.
TICTL(] ...
ICTL (4) ...
ICTL (5) e
TCTL (F)  «ww
ICTL(7)

ICTL {8) ...

RCTL (1) --.
RCTL(2)  «-.

RYIFLD .o

Ao onNaOnnNn0nn

44 % B A M S S A A S B Y EFE A YA

CALL CORE’
~NORHAL INTRA-FIELD CALL

(ONLY RFIFLD IS USED, ICTL(2)
RCTI, ARE IGNORTED}
-BRGINNING=-0F-FIELD CATL .
(ONLY ICTL AND RCTT. DPARAXETERS
1S IGNOTED

NUTPOT TAPE NIUHBER

LEFT (SHADE) MARGIX

NOMERR OF SHADING L INTS

WIMBER OF FITLDS

FIELD WIDTH

DORS TEF CALLING PENGHERY PEINT
-ED
~YES

TGNORFD

CYCIE POIN
SEADE THTERVAL

ONE DTIHENSTOXNAL VECTOR WITH
Ty BE SHADED

ART USEDR,

INTEFSPERSED DATA

THPEU TCTL{#) ANHD

PFIRLD

- W OE e ® wWE R AN A A kA a3 B A BN S SN B YR RS S AR A A SRS PSS AN ks S A AL SR TS

PR R R A R A A B A R A R AR S R R O L R LR L I R

NUMERTIC INFOPMATION

o

-~

¥ o4 ow

H* O Ho R

C#*ﬁ*#*#***********#**###*********##**#*#****##$************#t**###*#*

IF (ICTL (1)

NE.

D) GO TO 1000

L= {BYAL(1) -CB) /SINT.

K2=1LH
IF {CCHD)

GO To 3100

CBLIN (LMY= (WL-ALIN{LM}) /VDIVS
3021 no 3629 X=1F¥,NF,ISKP

M1=12+1
T OM2=NZ2+IFW

XB= ((BVAL {R)~CP) /SINT=XL} /F¥
po 3029 J=K1,M2

YL=XL+¥R
31029
3051
3041

BLIN {J)= {(¥YL-ALIN(J))}/VDIVS
ne 3059 L=1,NSL
DO 3049 K=LM, MR

ALTN(K) = ALIY(K)+BLIN (X)
THLC=AMOD (ALIN(K) ,TLEN) +1.

IF¥ (TBLC
IT=TBILC
2049
3059

3061
3069
. RETURN

.5LT.

1.) TBLC=TBLC+TLEN

CLIN {E+2)=CTDTL (IT)
¥RITE (NTP,CLIN)
IF {.NOT.DATAT)

Do 3069 K=LM,MD
ALIN(X)=ALIN (X) +RLIN{K)

RETUEN

POF R O & o oo %

77/

aoooni1ae
ponon20
Qo000 u0
QoaoN1Irt
NoGoN IR0
conno200
gopanz2n
QoOnG a0
poQanzen
aepoirao
ooesnran
0no0on 20
oooon el
GO000IAR0
ong 0 RA0
poooneGo
qonoRu2d
goooonaQ
QooQGasn
Qo00nua0
GONnGRO0
nooans2n
QooonEan
QoonoRen
poooosan
Qoo AD0
GnocnNA20
GooDoau 0
onpodsn g
no00GARAG
oooonTIon
QooonTon
poeooTan
O0DODTA D
gooon7a0
onocNenn
00000270
Qoo o0eun
QOo00AaG
goninsaQ
Qoooaann
Gooooe20n
onoooaun
0000N3RD
aooonesn
gooo100¢
PODOIL20
aocoraoeo
DOOD106G
00001080
o001 I0D
naooT1z2n
oo0011040
00001160
OoGoT180
ODNDI2G0
gnomMm22n



SHUQ e fRDHADE)Y LU o Zudu
COND=.FALSE.
o ALIN (LM)=YT
”23121 po 2129 K=LF,NF,ISED
T N1=M2+1
M2=M2+IF¥
¥R= ({BVAL(K) -CP) /SINT~XT) /P¥
DO 3129 J=N1,42
XL=¥L+¥R
3129 ALIN (J)=¥T
IP (LATAL) BETUEN
3141 po 3149 X=LM, "R
TELC=A40D (ALLH(K) ,TLEN) +1,
IF (TBLC .LT. 1.) TBLC=TBLC+TLEN
IT=TBILC
3149 CLIN(K4+2) =CTRL(IT)
WRITE (NTP,CLTN)
RETURN
2000 IF (FRESTLN) GO T» 2030
2011 DO 2019 L=1,M8S1,
2019 WRITE (NTF,CLTHM
2030 FESTLN=.FALSE,
RETURN

ok v st e o o el ok o o oot ok e sfole ool ek sl st sk ol ol ek e ot e ade Sl e adead ol e s o o o oot ot e el o st ode ool sl sl s o e

1000 CONTINUE
ISKP=TCTL (1)
LP=1S¥R+ 1
NIP=ICTT {?)
LE=TCTL ()
NSL=ICTT ()
NF=TCTL {5}
IFN=ICTL (6)
DATAL=ICTL(7) .NE.1
YDIVS=¥ST
IF {DATAT) VDIVS=VUDIVS+1.
IF (LM.TT.2) TLM=2
IF (IFW.LTI.2) IF=2
FR=T1T¥
NS= (NF=-1) /ISKD+1
ER=T M+ (NS-1) * TFW
IF (MR.LF.LI) GO TO 1011
NF=(LL-LM) /IFR*ISKP+1
NS= (¥F=1) /IS4
MR=T.M+ (NS=1) * IV}

1011 CP=RCTL {1)
STNT=RCTL {?)
FRSTLN=.TRAER,
COND=.TRUF.
NSHADE=SINT.ZC.0.

TP (.NOT.HSHADE}) GO TO 1021
SINT=1,

cP=0,

MR=1

Li=1

1021 po 1029 I=1,LK

1029 CLIN(T+2)=BLANK
CLIN (1) =T.P
CLI® (2)=0n
CLIN (MR +32) =04
CLIN(MR+U4) =RP
RETURN
DATA LL/132/

DATA  TLEN/20.0/, CTRBL/1HG,1H , 1H1,1H

, 182,18 , 183,18

*, 1HS,1H , 165,10 ,1H7,1H 188,18 ,1H9 11 /

£UD

3)

P R

Ao e L

n00aY260
ponDIR2AD
oOB1I3N0

-nono1320

00001340
neoO1Red
B0 01280
00001200
coe01a20
00001480
0OGOINAD
00001UED
00001200
DOODIS20
00001540
GO0OTSA0
006001830
000015600
00001520
n0001640
00001660
1780
nONN17G0
00001720
LO001740
N0ND17AD
N0001780
00001800
CECVR O KA
GCO00IRLY
noo 01960
00001880
aee01200
Ce001920
00001949
00001960
Na001920
poen20400
00002020
00002040
pooorenn
00002020
10002100
00002120
00002180
000021560
00002130
00002200
00002220
goan2za04a
00002260
000062280
GOG02300
00002320
00002340
00002340
00002380
00002400
000024820
Q0002440
00002440
000070880
H0CO2500
00002520



C. +

¢

C' +

C

C

C

C

C

'

C

c

C

C
80
89
43
47
81
13
87

83
33

21

SU3ROUTINE DRREP .

DATA: TH,dM,KH,IHH, TN
OCFAN SHAPE (SUBROUTINE SHAPE?)
B, Z(T)
AZ,AH, AT

HE,4N {(GIVFN FEOM CAEDS, OR A TAPE OR THE SUBVOUTINE WIND
O (3y {HEATING FUNCTION, REFERENCE ATRECSPHERIC TEMFERATUREY

AT(K) ({INITIRAL TEMPERATURE)

go|

UR,VB {(GIVEN FRON CAERDS, OR A MAGNETIC T2PE, CGR THEE SUBRCITINE

BARO)

BE,ARL,RBR (RAL:GRID STZY IN LATITUDY, BBEB:GRID SIZE IN
LONGITUDE. BOTH IN DEGREES. BE IS THE LATITUDFE CORRESPOND-

ING TO J=0.}

CcoMmos r(iu7, 39,5),TT(147,39,5) ,SP{187,39) ,AT (5),00(147,39,5),
1YV (147,3%,5) ,0(187,39,5),V(147,39,%),%w{147,39,5) ,UB (117,39,

2VB {147,390 4P (147 ,39) ,¥N (147 ,23%),0(39),YJA (38),XHT{38),XHS(38),
3 XRY (38}, Z(5),Y(39),XK(30),FU(39}),FIU(39),2% () ,E,A7,HH,DT, AL,
tGRM,Y,YY,R,RR,HH, B2, A, R2, NHY ,ARRR, A2, BB, BE2, RAA, BEE,DDT, 21,07,

STUDU, VYV, RN, AQ,CAN2,AL2, BN, RY, AK,ANPER , GAMGAY, A1 AL, TRN, KMP?,
BMPP (147 ,39),M00G (107,39 ,TH, TN, KN, TEET ,JNAT, RMM1,IKPT,JFD1,HAT,
7 WE, NNNXN,IMH, J#H, MATS,L (39),KA{10,39) ,¥B(10,3%9 ,LV(39),NEND,
BLA{10,39) ,LE(10,39)

PEAD(5,80) IH®,J%, KM, TMH,JIHH

FOSMAT (5I5)

JH21=Ju+ 1

SERRERLEN

TYPt=IM+ ]

INRI=TIH-1

KBTI =EH-1

CALL SEADZI2

CALL SHAPE2

DO 47 -K=1,HH

DO 48 J=1,JnP1

DO 49 I=1,TH¥P1

mm(I,Jd,%8)=0.0

VY(T,J,X)=0.0

W{T,J,K)=0.0

U(L,3,K)Y=0.9

V(I,3,K)=0.0

TT(I,J,%)=0.0

T{T,J,K)=0.0

CONTINUE ,

CONTTRUE :

CONTINUGE

RELD(5,81) B, (7(7).,I=1,KH)
FORYAT(E15.7,5710.2)

WRITE(A,13)Y (Z2{3) ,I=1,K¥)

FORFAT (14 ,12RDEPTHAS FoP T, U, V=5F10.5
KNP 1=KH+

77(1) ==2.0%% (1

DO £2 I=2,%Y

ZZ(TY =2 {I-1 -2 (D)

CONTINUP

ZZ{KMPT)=2,0% {1.0+Z {KH))

Do 83 I=1,KM

AT} = (27 (I)+27{I+ 1)) /2.0

COHNTINUE
WRITE(H, 32) H, (7(7)
FORMAT(1H ,2HH=E15.
WRITE(6,21) (ZZ(I1),T
FORMAT(1H ,3UZ2=T7E15.7)

ke



HrAp({b,B4) AYv,Aa,AbH
FORMAT(IR15.7)
no 4568 3=1,39

|

03

[}

' DO 4569 1=1,1HP1
» WE(I,J=0.0
- WR{I,N=0.0
na CONTINOE
8 CONTINUE
CALL WI¥ND
CALIL WIND
AL=H/A%Z
Do 2000 -3=1,0HP1
DO 2001 T=1,INP1
WE(I, N =4={I,Jd)*AL
MP=MPP(I,d)
TF(MP.LE.1} GO TO 2003
IF(N¥P.GT.5) GO TO 2003
no 2002 K=1,KH
T(I,J,K) =0.9D
TT(I;J,K} =0.0
W{I,J,K)=ib84, 4Ly
2007 CONTINUZR
2003 TP(RQO(I,J).¥E.2} GO TO 2001
Do 2008 ¥=1,%XH
U(f,Jd,K)=333.333
VU({T,J,K) =322.333
VV({I,J,R)=0Lan, 0uy
Y{I,JT,K) =464, 8kYy
2004 CONTINIE
2001 CONTINOE
2000 CONTINUFE
READ{5,5) (0{J),J=d¥d,3")
5 FORMAT{12FS.0)
no 5094 T=3,38
READ(5,5035) (AT{K) ,K=1,KM)
5095 FORMAT{SF10.2}
LI=1 {3
Do 59096 LlL=1,Ld
IH1=KA{LL,d)
IP1=KB({LL,J}
po 97 I=I1141,1P1
nO 98 K=1,KH
o T(I,J,K) =AT{X)
TT{T,J,%)=AT (K)
98 CORTINUE
97 COKTINUE
5096 CONTINNE
5094 CONTINUE
DO 200 3=3,38
PO 201 K=1,KH
T(I4P1,J,K}=T(2,3,K)
TT (IXP1,J,K =T7(3,Jd,K)
T(2,3,K)=T(Y%,d,K)
TT(2,J,Ey=TT(I%,3,K)
201 CONTINIUE
200 CONTINUE
CALL BAROD
CALL BABO
AL=COEFFICIFNT OF THERHAL EYPAKSION
3 AL=0.2E-3
ALAL=AL*2.0
HEAT PLUX ACEOCSS THE SBA SURFACE IS SPECIPTED AS 70.0% (Q(J) -
TT(I,J,1)) CAL/DRY
GREGAHN=H=TO0.0/(AZ%0.B6UES)
P=h. 3758
RTAD {5,1) BB, AA4,BDD



™y L

I ]

nTOooOoann

9957

FORMAT(3IFI10.0) .

HE=3. 1415926/ 180. 0

RY=AAARII]

Y=Hi*BOR

Do 10 I=1, JHPI

A1= (BB+BBB*FLOAT (1)) *HH

YA(I}=RY*COS (A1)

COMTIRUE

CD=14 .58 E=5/ { Y*RY)

no 9997 J=1,38

XM (3) = (¥ {3) +X (T+1)) /2.0

FJH(J)=CD% (L{J) -X (T+1))

CONTINDE

H2=H*2,0

YY=Y*Y

AA2Z AND BBB ARE WEIGRT3 IN THE IMPLICIT SVHEME FOR THE INERTIA

OSCTLLATION

AAA=0.6

BBB=0.4

RR=R*R

RRHA=RR*H

AL2=AL/2.0

HH=R*H

AZHH=AZ/HH

R2=R* 2.0

AHY=AH*®Y

AQ=245,0%H

BB=YY*RR

A1=AN/BR

AHRR=AH/RP

BUN=4,.0/2.0

BAN=2.0/3.0

AMRE=AM/RBR

RH2= AH/DBB

RY=R¥Y

BB=1.0/ (Y *E)

BB2=BB/2.0

RETURN

END

SUBROUTINE EARO

RETURN

END

SUBROUTINE WIND

RETIRN

END

SUBROUTINE SHAPEZ ,

CCMMON T(187,39,5),TT(147,39,5) ,SP{147,39},AT (5),00 (147,39,5),
1vv(147,39,5),0({147,39,5),V(147,39,5),¥(147,39,5) ,UB (147,39,
29B{147,39), %R (147 ,39) , WK (147,39),0(39),XJA(38),XHT(38) ,¥YHS (38),
3 XMY(38), Z(5).,Y¥{39),%X¥(39),F0(39),F3U(39),2% (f) ,H,AZ,AH,DT,AL,
4GAM,Y,YY,R,RR,HR, H2,AZHH, R2, AHY ,AHER, AH2, BB, BB2, AAA, BBR,DDT,A1, UV,
5yuy,vVVV,RRH,AQ,GAM2,AL2,BUN, RY,AM,AMRR ,GAMGAM,ALAL,BAN, KNP1,
GHPP (147,39),4800(147,39) ,I8, 34, K¥, ITEK] ,JHAT, KHMT, IMPT,JMDPT, HAT,
7 NK, NNNN,IMH,J#H, MATS,L (39),KA(10,39) ,KB(10,39),LY (39),NEND,
8LA(10,39) ,LBE(10,39) ,4¥

SUBROUTINE TO BE USED WHEN THE OCZAN SHAPE IS CHAWGED.

MEP :
MPP=1 IF THE FOUR HEAREST SURROUNDING POINTS ARE WATEP-POINT,
=2 QN THE LAND (EXCLUDING THE CCAST LINE). '
FOR THE COAST-POINTS, REFER TC FIG.1.
T4
IYYAAXYYTXAXTXXXI 3
YXXXILANDEX XXX
0. 009588 08.0.0 ¢ 8.1
X¥27? 21X

82~



LW 1 1o . Ant3
c ¥¥ XX
C.a Xx23 24%X
o EXXXXE X AXAXXKY
c* e ER1$38 8466059044 &p
12
FIG.1

EQQ

MOQ=1 IF THE FOUR ¥EARESR SURRCUNDING POINTS ARE WATER-POINT,
=2 O THE LAND.
IN OTHER CASES, REFER TD FIG.2.

1112
AXAIXXATETXALIXX
IXYYXYXLENDYXIXX
XXX ATY IXEX XXX
1221 2211XX

XX XX
2111X% XX1121
XY XX
1122 2112%X
XAXXXXL XXLLAXX
XX XXENXXXNAXXE
1211

FIG.2Z

BAROCLINIC DART OMLY. LV(3), LA{I,J}, AND LA({I,J) SEOQULD BE REA"
FROM DATA CARDS. THEN, L(J), RA{T,J), KB({I,J), MOOQ(I,J) AND
MPP{Y,J) ARE DETERMINED IN THIS SUBRCUTIHE.
THE DATA 1.V, LA ARHED LB USED KERE RR® IDENTICAL TO TER DATA LV,
LA ASD LB TO RE USED FOR THF BARCTRGPIC DART, BUT IT IS NOT
THE "CASE WITH L, KA AND XB., L, KA ABD KB ART DIFFERFET TROM
EACH OTHER IN BOTH PARTS,
IHN1=T8~1
IMP1=1IM+1
JEMT=0M-1
JHUP1=0M+1
JME=3
- IMA=3
PO 30 J=1,0%
DO 31 I=1,1IKP1
HOO(T, N =2
31 CONTINUE
30 CONTINUE
PO 32 J=3,JEMT
READ (5,33) M
33 FORMAT(IZ)
READ (5,34) (LA(Y,3),1B (I,3),I=1,M)
34 FORMAT(7 (21I4,2X))
PO 35 I=1,M
II=LA(I,J)
1G=1B {I,J)
DO 36 N=I1,IG

Q MQQ (N, J) =1
6 CONTINUE
35 CONTINUE
LV (J) =H
MOQ (1,J) =¥Q0 (I841,J)
MO0 (2,3) =HQQ (I#,J)
MQO (IMP1,3) =KQQ(3,J)
32 CONTINIE
DO 1 3=2,31

aoananfadanaoNnnoononNnaNoNoonNonAnan
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JEI=J—
Do 2 I=3,IM
INI=TI-1]
) IF{#00(I,TH.EQ. 1) GO TO 3
Ty IP{MQQ(IN1,J) .EQ0. 1) GO TO 3
" IF (MQO(IM1,J41).EQ.1} GO TO 3
IF (MOQ(I,I%1).EQ. 1) GO TO 3
MPP (I,J) =2
GO TO 2
3 MPP(I,J)=1
2 CONTINOE
MPP {1,J)=MPP(INN1,Jd)
MPP(2,3)=UPP{I4,J}
HPP (INP1,J)=MPP (3,J)
1 CONTINUE
DO 4 J=3,JMM1
MM=1V {J)
WRITE(6,9) J,LV(J),(LA(I,d),LB{(I,d I=1,H0H)
9 FORMAT(1H ,2015)
4 CONTIXUE
DO 11 I=3,1IH .
WRITE (f,12) I, (MPP{I,J)},J=3,0M)
WRITE{(6,13) (MOQ(T,J) ,d3=3,IM)
12 PORMAT(1H ,I3,2%,3813)
13 FPORMKAT(1Y4 ,6¥%X,3813)
11 CONTIRNUE
DO 18 J=3,J%
MM=0
EP=MPP(3,.J)
IF (MP.EQ.2) GO TO 70
II=3
M¥=MHM+1
70 DO S50 I=4,IMM1
KPPIJ=NMPP(I,J)
IF{MPFIJ.EQC.X¥P) GO TO 60
GO TO (16 ,200), MPPIJ
16 II=I
T MM=RMH
GO TO 60
200 RA (KW, D) =11
KB(MM,J)=1-1
60 MB=MPPIJ
- 50 CONTIRUE
IF (KPP (IM,J).EQ.2) GO TO 80
KA{KEHN,J) =1
KB{¥E,J)=1IN
80 L (J)=MM
WRITE(6,9) J,L{J),{XA{I,J},KB(I,d),I=1,8M)
18 CONTINUE
DO 8004 JI=JMH,JN
Jpi=J+1 !
IM1=3-1
DO 8005 I=TIMH,INM
IF(MPP(I,J).EQ.2) GO TO 8005
IP1=1I+1
IX1=1I-1
E=0
IF(MOQ{I,J3).EQ.2) K=K+1000
IFP(MOQ(T®1,J}.E0.2) X=K+100
IF(MOO(INT,IJM1).EQ.2) K=K+10
IF{#QQ (I, JH1} .EQ.2) K=K+1
IF(K.FQ.0) GO TO 8005
IF(K.EQ.11) GO TO 42
IF(K.EQ.1100) GO TO 1100
IP(K.EQ. 110) GO To 110
IF(K.E0.1001) 50 TO 1001



#00
a'k':

100
1000
41
40
1011
111
1101
1110
1001
110
1100

BOOS
8004

7500

7501

9000

&

TF (K.EQ.1110) GO TO 1110

IF(K.EQ.1101) 60 TO 1101
IF(K.ED. 111} 60 TO 111
IF{K.EQ. 1011 GO TO 1011
IF (K.EQ.10) GO TO 40
IF(XK.EQ0.1) GO TO 41
IF(K.EQ.1000) GO TO 1000
IF(K.E0.100) GO TO 100
MPP{I,J) =32

GO TO 8005

MPP (I,J}=31

GC TO 8005

MPP (X,J) =38

GO TO 8005

MPP (1,3)=33

GO TO BOOS

MPP (T,J) =28

GO TO BODS

®PP {I1,J) =23

GO To 8005

MPP (I,J)=21

GO TO 8005

MPP (I,J)=22

GO TO 8005

KPP (I,Jd) =11

GO TD 8005

MPP{I,J) =13

GO TO 8005

KPP (I,J3)=12

CONTINUE

CONTINUE

DO 7501 J=2,JHM41

JP1=J+1

IMt=J=1

DO U500 I=2,IH
IF{M0Q(T,J)}.EQ.2) GO TO 7500
IP1=T+1

ITH1=T-1

K=1111

IF{BEQQ{IP1,d) .%0.2) K=1000+K
IF{MQQ(I,JP1) .EQ.2) K=K+100
IF{(MQC(TIM1,J) .EQ. 2) K=K+10
IF{¥%QQ(I,JM1) .EQ. 2} K=K+1
IF{XK.EQ0.1111) K=1

BoQ (1,J) =K '
CONTINUE

MPP (1,J) =MPP{INNMI,T)

®00 (1,J)y=Ho0 (TH¥N1,J)

MPP (INP1,J)=MPP (3,J)

MQQ (INP1,J)=MQ0{(3,J)

MPP {2,J) =MPP (IR,J)

BQO {2,J)=NM0Q(IN,J)
CONTINUE

MPP{1,JM)=MPP (IMK1,JH)
MPP{2,JM)=MPP (IM,JN)

MPP (IMP1, JM)=MPP{3,IM)

DO 9000 I=1,TKP1

WRITE(6,12) I, (HPE{I,Jd),J=3,J¥)

HRITE({6,13) (MQO(I,Jd),J=3,JM)
CONTINOE

RETUEN

ERD
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SUBROUTINE GEQST

CCMKCN T (147,39,5),TT {147,39,5) ,SP{147,39},AT (5),00{147,39,5),

1YV {147,39,5),0(147,39,5),V(147,39,5),W(147,39,5) ,UB{147,39),

2VB( 147, 39) ,WE (147, 39) LAN({147,39),0(39), XJA(38) ,XAT(38) , XHS (38) ,

3 XMY(38), Z(5),%(39),I0(39),F0(39), FIU{39),27 (6) ,H, A%, H,DT AL,
QGRH,Y,YY,R,RR,HH,H2,AZHH,RZ,AHY,RHRR,AH2,BB,BB2,AAA,BEB,DDT,R1,UV,

5yuy, VVV,RRH,AQ,GAN2,AL2,BUN, RY,AM,ANRR ,GAHGAM,ALAL,BAN, KMP1,

CG6MPP (147,39),M00(147,39) ,I¥,IN, KM, THNT ,IMNT,KMM1,INPT,INPT, BAT,

4018

21
4011
20

4019

4000

7 NK,NNNN,IHH,JMH,HATS,L(EQ),KA(10,39),KB(!O,BQ),LV{39},NEND,
BLA{10,39),LB8(10,39),NN
AG=H*490.0

JJ=0

DO 20 J=JMH,JH

LJI=L {J)

PO 401t M1=1,L3

II=KA(H1,J)

IG=KB{M1,J)

po 21 I1=11,1 .
PZ=0.0 a
PZ1=0.0

PO 8018 K=1,KHMT

KP1=K +1

PZ=PZ~2Z7 {RKP1) *AL2* (T (T,J,K) +T7 {(X,J,KP1})
PZ1=F21+P2%% (KP1)

CONTINUE

SP(I,d) =PR1*HG

CONTINUE

CONTINUE

CONTINOE

PO 4019 JI=JMH,JM
SE{IMP1,J)=SP (3,J)

CONTINUE

PO 3000 J=JMH,JMM1

FJUJ=FJU {J)
IF(ABS{FJUJ).LE.1.0E-7) GO TO 3
JP1=7J41

RXMI=R*XH¥ (J)

Ri=RYMI*FJUJ

RY¥=RY*FJUJ

GO TO 4

JJ=J3

GO TO 3000

LI=LV {J) .
DO 4002 AY=1,1J

II=1L2A{M1,J)

IG=LE (H1,J)

DO 3001 I=1I,1G

IP1=14+1

SP0=SP{I,J}~-SE{IPt,JP1}
SP1=SF{IP1,J)-SP(I,JP1)
PYBIJ=SP1-5P0

PYRIJ=—SP1-SPO

DO 3002 K=1,KHM

22K=27 (K}

EM1=K—1

IF{R.NE. 1) GO TO 4000

PA=0.0

PB=0.0

GO TO 4001

CONTINUE

P1=T7(1,JdP1,K) +T(X,JP1 KM1}-T(IP1 J, Ky -T(IP1,J,KN1)
p2=T(I,J,K)+T (1,7, KM1)—T(IP1 JP1, K) -T{1P1,JP1,KM1)

hp D TOUVSATS (DT DY



49001

3002
3001
4002
3000

~d W

4008
8007

7001

7000
7003

7024
@

7010

7012
7011

Yo-PBtasan~RL(¥PimP 1) :

CONTINUE :

PV= {PA* AQ-PXBIJ) /R1 g1

PU= {-PB*AQ+PYBIJ) /RX

u(I,J,K)=bU

DU(1,J,K)=PD

V{I,J,K) =PV

YV(I,J,K)=PY

CONTINUE

CONTINUE

CONTINUE

CONTINUE

IF(JJ.EQ.0) GO TO 7

IM1=33-1 ~

JP1=JJ+1

DO 5 I=IME,IH

IF(MQQ(I,JJ).FQ.2) GO TO 5

DO 6 K=1,KN

PA=UU (T, JH¥1,K)

PB=UU {I,JP1,K)

PU=VV (I,JH1,K)

PV=VV (I ,JP1,K)
IF{PA.GT.200.0) PA=0.0

IF{PB.GT.200.0) PB=0.0

IF{PU.GT.200.0) PU=0.0

IF{PV.GT.200.0) PV=0.0

AU= {PA+PB) /2.0

AV= (PU+PV) /2.0
UD{I,3J,K) =AU
U{I,JJ,K) =20
YV(I,JJ,K)=AV
V{I,JJ,K)=AV

CONTINUE

CONTINUE

DO 40C7 K=1,KN

PO 4008 J=JHH,JIMM1

u(z,3,K)=0(I4,3,K)

v{2,3,K)=V{IHK,T,K)

U (2,d,K)=U0(I4,J,K)

VV(2,3,K)=VV (I8,J,K)

U (IKP1,J,K)=0{3,J,K)
v{Inp1,J,K)=V (3,d,K)

UU(IMP1,J,K)=0U(3,J,K)

VV{IMP1,J,K)=VV (3,d,K)

CONTINUE

CONTINUE

CALL CONTI

DO 7002 K=2,KH

WRITE (6,7001) X

FORMAT(1H ,23HVERTICAL VELOCITY AT K=I1)

DQ 7003 I=IMH,IM

WRITE(6,7000) I,{W(I,J,K),d=3,20)

FORMAT(1H ,I3,1%, 18F7.2)

CONTINOE

DO 7024 I=IHH,IN

WRITE (6,7000) I, (¥(I,J,K) ,Jd=21, 38)

CONTINUE

CONTINUE

pao 7009 K=1,KH

WRITE (6,7010) K

FORMAT(1H ,7HU AT K=I1)

DO 7011 I=IKH,IN

WRITE (6,7012) I, (UU(I,J.K),J=3,20)

FORMAT(IH ,I3,2X,18F5.0)

CONTINUE

Do 7022 I=IMH,IM



Q22

7021

7023
7009

CONTINOE

DO 7021 I=IMH,IM

WRITE(6,7012} I, (VV(I,J,K),J=3,20)
CONTINUE

DO 7023 I=IMH,IN

WRITE(6,7012) I,(VV(l,J,K),J=21,38)
CORTINUE .
CONTINUE

RETURN

END
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