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1,0 THREE-DIMENSIONAL BOUNDARY LAYER MODEL COMPUTER PROGRAMS

1.1 Vertical and Horizontal Grids

The vertical grid at each horizontal grid point is shown in Figure 1 below,
with the notation used for the height indices. This grid is identical for each

grid point in the horizontal array. A sample SXS horizontal grid is shown in

Figure 2.
Top of boundary layer
. : ) \

Z(NP1l) — — — == - — —
Z (NX) _—— - - = = - -
' . : Atmospheric

. g Boundary

. Layer
Z(IP2Hl) — — — — — — — —
Z(Ip2) — — — — - — - —

Z(IX'IP]_) MAMMAMMAMAMAAAMAAMAMAAM.A; Interface
'Z(IM1) e e e e
Z(M2) — — = — = — — —

. o Ocean/Land
. ' } Boundary
. : Layer

22 @ — — —- = = - — —

2(1) @ — - = — = — — —

Bottom of boundary layer

Figure 1. Notation Used in Height Indices. All height indices are
referred to the bottom grid level in the ocean/land (Z(l) in
the diagram above). There are two grid levels (Z(IX) = Z(IP1l)
=0 cm] defined at the interface., Z(IX) = 0 is the water/land
interface and Z(IPl) = 0 is the air interface. '
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" Figure 2.

5 x 5 Sample Horizontal Grid Network. The routine called
TEMPRT can be optioned to printout any and/or all of the
grid points in the grid areas. The circled point indicates
the initial profiles input point which can be anywhere in
the grid area and not necessarily at a given grid point.



1.2 1Input Deck Setup

The input for each simulation is given by the following card sets.

Units are given and the notdtion, n.d., implies nondimensional.

CARD TYPE (number ( ) of cards in set)

Type A Program
Number Format Columns Symbols
1(1) 18A4 1-72 CcoM
2(1) 1415 1-5 NX
6-10 IX
11-15 NT
16-20 IMAX
21-25 JMAX
26-30 NTIME
31-35 NVAR6
36-40 ITESTP
41-45 IPQL

4

Program Designates

Comment Card.

Number of levels in the
boundary layer minus one

- (NX < 29).

Height index at the inter-
face (IX > 4)(n.d.).

Number of time steps.

Number of horizontal grid
points (x-direction).

Number of horizontal grid
points (y-direction).

-1: No meteorological
input as a function of time.
0: Meteorological input.*

Not used,

Interval time step for
printout (n.d.).

Pollutants present (0,1,2)

(n.d.).

The following card is only used when columns 26-30, Card 2, is O.

MA) 4I5S 1-5

, NVCHS(l)

* This option has not been fully tested.

+1: u and v wind and water
current components are
specified.

0: Not specified.



9-10 NVCHS (2) +1: Temperature and speci-
. fic humidity are specified.
0: Not specified.

14-15 NVCHS (3) Not used.

19-20 NVCHS (4) +1: Interface tempera-
ture is specified.*
0: Not specified.

3(1) 6F12.4 1-12 DT Time step {(min).
' 13-24 XD Horizontal grid spacing
(km) .
~ 25-36 DECLX Declination (deg).
37-48 DCHG Daily declination change
, (deg).
49-60 XIIN Input grid point (x-coor-
dinate) (n.d.).
61-72 = XJIN Input grid point (y-coor-

dinate) (n.d.).

4(1) 6F12.4 1-12 PHIBOT Latitude at southwestern
grid point (deg).
13-24 HWEST Initial local hour angle
' ' at western grid boundary
. (deg).
25-36 . EM ‘ Infrared emissivity of
: the surface (n.d.).
37-48 - ZW Height of the vertical

grid level to be used in
the computation of the
wave dimensions. This
height is 19.5m or the
lowest grid level above
19.5m (cm).

49-60 RTIME Time step for radiation
: computation (min).

5(N/6) 6F12.4 . 1-12 Z,(j=1,N) Distance of the vertical
. J grid levels from the in-
. terface in centimeters
61-72 (N < 30). Values below.
~ interface indicated by
minus.

% Not completed.



Cards 6-11 assume the initial values to be at the horizontal grid point,

6(N/6)

7(N/6)

8(N/6)

9(N/6)

10(N/6)

11(N/6)

6F12.4 1-12
61272
6F12.4 1-12
61572
6F12.4 1-12°
61372‘
6F12.4 1-12
61i72
6F12.4 1-12
61i72
6F12.4 - 1-12

61-72

U, (§=1,N)

Vj (j=l ’N)

Tj(j=1,N)

ij (j=1 ’N)

PP12J(j=l,N)

PP22 (§=1,N)

3

Initial values of eastward
wind or current component
(cm/sec). Values of U(IX)
and U(IP1l) must be equal.

Initial values of northward
wind or current component
(cm/sec). Values of V(IX)
and V(IP1l) must be equal.

Initial values of the atmo-

spheric and oceanic tempera-
tures (°K). Values of T(IX)
and T(IP1l) must be equal.

Initial values of oceanic
salinity (g/kg), N=1, IX;

and values of atmospheric
humidity (g/kg), N=IP1, NP1.

In most cases, W(IX) and W(IP1)
will not have numerically
equal values.

Initial values of pollutant
1_(ug/m3). Values from 1 to
IP1 are not used.

‘Initial values of pollutant
2 (ug/m3). Values from 1 to

IP1 are not used.

Cards 12-15 are information relating to the initial and peripheral horizontal

gradients. The card set consisting of Cards 12-15 are repeated for each of

the following parameters in the order in which they appear:

j=

SN

Oceanic and atmospheric - u-gradients (cm/sec/cm)

Oceanic and atmospheric - v-gradients (cm/sec/cm)

Oceanic and atmospheric temperature gradients (°K/cm)

Oceanic salinity and atmospheric humidity gradients (g/kg/cm)
Pollutant 1 gradients (ug/m3/cm)
Pollutant 2 gradients (ug/m3/cm).



NOTE: The horizontal gradients at the interface should be repeated if the
subsurface and the atmospheric horizontal gradients are different at the
interface.  Whenever there is only one input level, the horizontal gradient
is assumed to be constant at all height levels.

12(1) 1415 1-5 Kj Number of grid levels at
which gradients are input
for appropriate parameter
where j on cards 12,13,14,
15 is defined on bottom of
previous page (K < 30).

13(N/6)  6E12.5 1-12 ZI(1) - Height (cm) of input hori-
. (i=13Kj) zontal gradient levels in
. ascending order. A minus
61-72 sign indicates values below

the interface.

14(N/6) 6E12.5 1-12 ZDIX(4) x-horizontal gradients in
‘ . (i=1,Kj) ascending order. Units
61-72 are defined above.
15(N/6)  6E12.5 1-12  ZDI¥(i) y-horizontal gradients in
. , (i=l,KJ) ascending order. Units
61~-72 _are defined above,
16(1)  4F10.2 - 1-10 S@AB - Solar absorption‘coéffi—
cient (km™!),
11-20 -S@sc Solar backscatter coeffi-
‘ - clent (km™1),
21-30 XNg Infrared absorption coeffi-
cient (km~1),
31-40 cécegB Mie initialization factor

(g air/1010g pollutant).

A constant that depends on
the density and specific
volume of an aerosol dis-
tribution. :

17(1) 1415 1-5 NLAP Number of levels above NP1
in the atmospheric sounding
for input (n.d.) (< 20).

6-10 NPU Indicator of the reference
' level for pressure computa-
tions (see input card type

20)(0,1).



NOTE: Cards are repeated NLAP times.

18(NLAP)  4F10.2 1-10

11-20

21-30
'31-40

PA
TA
QA
C¢PB

Pressure (mb).
Temperature (°K).
Humidity (g/kg).
0.

The first set.of cards, 30M to 33M, are input here only when columns 26

to 30, Card 2, is 0 (see Card 30M).

The following cards (19-28) are re-

peated for each horizontél(grid point in the order 1,1; 1,2; ... 2,1 ...

as indicated in Figure 2.
19(1) 1415 1-5
6-10

11-15

16-20
21-25
26-30

31-35

20(1) 4F10.2 1-10

11-20

21-30

NTF@R

NCL

NTCUV

IPPI

IGPNY

ISSI1

ISS12

PSFA

XLAM

DEL

Number of cloud input

'cards (n.d.) (< 10).

Number of cloud layers
(n.d.) (< &).

Number of geostrophic wind
current component input
cards (n.d.)(< 20).

Number of pollutants
source types at this grid
point (n.d.)(0,1,2).

Water/land option indicator
(-2 = coastal corner, -1 =
coastal, 0 = water, 1 = land.

Number of input time steps
used for pollutant 1 (n.d.)
(1f IP@I=1,2) (< 20).

Number of input time steps
used for pollutant 2 (n.d.)
(1f IPPI=2) (< 20).

Pressure at surface (mb)
NPU=0; or pressure at upper
boundary (wb) NPU=1,

Wavelength of the character-
istic turbulent wave (—Z0
if land) (cm).

Steepness of the character-
istic turbulent wave (0 if
land) (n.d.). '



20a(1) 6E12.4 1-12 SL@PX Slope of the land surface
: at the interface in the
X~direction.

13-24 SL@PY Slope of the land surface
. at the interface in the
y-direction.

25-36 HEIGHT Height of land or depth

' of water from an absolute
reference surface (e.g.,
mean sea level) land ele-
vation positive, water
depth negative (m).

37-48 ETAINX .Elevation of water surface
at open boundaries (N-S
: boundaries, cm).

49-60 ETAINY Elevation of water surface
at open boundaries (E-W
boundaries, em).

61-72 IANV .See below.
IANV = 0 For coastal corner (IGPNY = -2)
For water 4 (IGgNY = 0)
For land (IGPNY = +1)

=1 For a coastal station (IGPNY = -1)
which lies parallel to the latitude
(EAST~-WEST DIRECTED).

= 2 For a coastal station (IGPNY = -1)
which lies perpendicular to the
latitude (NORTH-SOUTH DIRECTED).

NOTE: 1In the following card set, linear interpolation in time is used to
compute the geostrophic winds and currents at each time step from the input
values. When only one value is input, the values are assumed constant.

21 (NTCUV) (IS5,4F10.2,2A4)

1-5 ICUV Input time step for geo-
strophic wind current
(n.d.).

6-15 X@cu Eastward component of geo~
strophic current at Z(IX)
(cm/sec).

16-25 X@cv Northward component of
geostrophic current at
Z(IX) (cm/sec).

26~35 XACU Eastward component of geo-
strophic wind at Z(NP1)
(cm/sec).



36-45

46-53

XACV

T1,T2

Northward component of
geostrophic wind at Z(NP1)
(cm/sec).

Not used in program. Used
to identify station in
deck and printout.

"NOTE: The following card set is included only when NCL on Card 19 is not
“equal to zero. Linear interpolation is used to compute the cloud amounts
at each level and the rainfall rate at each time. step from the clouds and
rainfall rate specified at the input time steps. When only one time step
is input, the values are held constant.

22(NTFPR)  (14,12,F6.2,5(I3,F4.1,F4.0))

1-4 ISTEP
5-6 NXN
- 7-12 RAINT
13-15 LLCI
16-20 - ECLI
21-24 TCLI
Repeated for NXN levels as needed.
25-27 LLCI
28-32 ECLI
33-36 TCLI
37-39 LLCI
40-44 ECLI
45-48 TCLI
49-51 LLCI
52-56 ECLI
57-60 TCLI
*Cloud type is defined as
1) Fog 4) Cumulus
2) Stratus 5) Cumulonimbus

3) Strato Cumulus 6) Alto Stratus

Input time step for clouds
(n.d.) (< 10).

Number of cloud layers
(n.d.)(< 4).

Rainfall rate (cm/sec).

Index for the grid level at
which cloud layer occurs.

Cloud amount at level
(tenths).

Cloud type. at level
(1' [} 9)0*

Level 2
Amount 2
Type 2

Level 3
Amount 3
Type 3

Level 4
Amount 4

Type 4.

7) Alto Cumulus
8) Cirrus
9) C(Cirro Stratus



NOTE: Include Cards 23 and 24 only when IG@NY on Card 19 is 1 (i.e. land).

©23(1) 7F10.2 1-10
11-20
 21-30
31-40
\2;-50
24(1) 7F10.2

SRS
RO
Ccw

XMQ

RADMX

1-10 XKT, (4=1,TM1)

Surface albedo (n.d.)
0O<r<l).

Surface density (g/cm3)
(n.d.).

Surface specific heat
(n.d.) (cal/cm/sec).

Moisture parameter (n.d.)
0<m<l).

Artificial heat source due
to combustion by man (n.d.).

Thermal diffusivity for
soil layers (cm?/sec).

Cards 25 to 27 are included only ﬁhen IP@GI on Card 19 is 1 or 2. When IP@I

is 2, the set is repeated for the second pollutant source.

- NOTE: Linear interpolation in time is used to compute the pollutant source
at each time step from input values identified on the following cards (25 and
26). 1If one value is used, the value is constant.

25(1) 1415 1-5
65-70

26(1) 7F10.2 1-10
- 61-70

27(1) 6F10,2 1-10
51-60

ITS1

sgul

SH1(1-6)

10

Time step for input pollutant
source (n.d.). There are

" ISSI1 (Card 19) values in the

first set and ISSI2 in the
second set, if IP¢l=2,

Strength of pollutant source
emissions (ug/m?/sec) for
pollutant 1 in the first set
and pollutant 2 if the
second set is used.

Fractional source emission
at each height level from
the interface to the 5th
atmospheric level for
pollutant 1 (2 if second set)
(n.d.).



NOTE: Include Card 28 only when IGENY = 1 (i.e. land).

28(1) , 6F12.4 1-12 YY(1,3) Temperatures in the soil
. at each level (1 to IPl).

61-72
29(1) 6E12.4 1-12 YY(1,5) Pollutants for individual

stations (I = IX,NP1).
See IPPL (Card type 2).
0: none read.

1: set (1) read YY(I,5).
2: set (2) read YY(I,6).

The following are included only when columns 26-30, Card 2 is 0, and the
card set 30-33 repeated for each input time step; i.e., specified meteoro-
logical variables are input at all time steps.

The first card set, 30M

to 33M will be input after Card 18. All other sets follow Card 29.

30M(1) 1415 . 1-5 NTIME Time step for input vari-
, able.
10 K Number of input gradient

levels for each.

The following cards are repeated for each level 1 = 1,NP1 | oOnly the input

variables need be specified.

31M(1) 7F10.2 1-10  VARIN(i,1) Input value at NTIME for
A u-component (cm/sec).
11-20  VARIN(i,2) Input value at NTIME for
: v-component (cm/sec).
21-30  VARIN(i,3) Input value at NTIME for
: temperature (°K).
31-40  VARIN(i,4) Input value at NTIME for

specific humidity (g/kg).

The fdllowing set of 2 cards each are read for each level that there is a

gradient.

(see Card 2M).

There are "K" sets of cards.

11

Include Card 1 when NVCHS(1) = 1



32M(1) 7F10.2 1-10
11-20
21-30
31-40
41-50

Height of gradient (cm).

u-gradient in x-direction.
u-gradient in y-direction.
v-gradient in x-direction.

v-gradient in y-direction.

Include following in each set when NVCHS(2) = 1 . See card 2M.

33M(1) 7F10.2 1-10
11-20

21-30
31-40

41-50

Height gradient (cm).

Temperature gradient in
the x-direction.

Temperature gradient in
the y~direction.

Specific humidity gradient-
in the x-direction.

Specific humidity gradient
in the y-direction.

The set of cards (30M - 33M) is repeated at each input time step until the

time step on 30M (NTIME) is greater or equal to the last time step of the

simulation (NT on Card 2).

12



2.0 MAIN PROGRAM: RIGID LID Version

This section contains a flow diagram (Figure 3) which shows the op-
erations in the numerical model MAIN Program, RIGID LID version, for the
atmosphere-ocean planetary boundary layer with’land option and pollutants.
Following the flow diagram is its accompanying program listing.

The symbols used in the diagram are, for the most par%, those which
have become standard flow chart symbols. The explanation of the symbols

is as follows:

Program steps.

Subroutine call.

Content self-explained.

1l

Punched cards (input).

<:::::> Decision on symbol content.
- <:::2 o Magnetic tape (output).
(:::::::::) Multiple entrance branch,

Disk (temporary storage).

. Printed (output).

13



START

FILES

Read
Constants
Cradients

Set ax
YES
PRINT PRINT
Time =0 Tine Ste STHP
Steps <
1)
Constants
Read Initial Write * Into U3
Data Pollutants 95 ' { Temporary
Soll, etec. -

Y
( Individual \

Station -
\_Prediction /

YES
3 Station Compute
1 . Tl
Ng
Compute YE
Constant - I™ <0
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ND . STOP
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SET NU
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|
)
!
i ) I
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| PP pE—
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Figure 3.

Flow Diagram MAIN Program, RIGID LID Version:
Air-sea-land interaction model.
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RIGID LID Program Listing

C MAIN PROGRAM AIR-SEA INTERACTION WITH LAND OPTION
C 1972 VERSION TAPE QUTPUT AT YOU GO
INTEGER RDRUM3SDRUM TDRUM
DOUBLE PRECISION AsBsCsCST9DIDTOIOWO»OSTIOTLaFAIGWOSPPLLIPQL2
1 tPPL39PP21sPPR22sPP239SSTTTL1sTT2sTT3sTTOsTSCoUZ29V2eW1leW20W3
2 sWOSWSCeXKT XYY sYYsGTO
COMMON=~DOUBI.E PRECISICN NCT ON DISK OR RESTART
COMMON XYY (304695)9A(30)9B(30)»C(30)»CSTL30),D(30)+DTO(30)
1 'OWO{301sDSTI30)sFA(301+GTO(30)GWO(30)sPPL3(30)sPP23130)
2 sTT3(30) sW3(30)45ST
COMMON~FOR PRINT ONLY
COMMON Rl(30)oDT1¢30)oYY(30o6)'SLOPXoSLOPY’HEIGHToETAloETAZ’XETAZs
1IYETA2 o IHT» TANVIIGOGIETAINXIETAINY»CSOUT(2) oCRSIRAASTOUPRAIH3 I CFCE
2eWS(30) sUST1CWIHAL sHST YRANSIRABNSsRABS sCRNS s TRAUSIXT2
COMMON=~FOR RESTART AND PRINTOUT
COMMON XKU(30)sVVEL(30) 9SRSsRADMX s IGOGOsROW» XMQsDEL
1 s XLAMIRSUMI15) 981482
COMMON~NEEDED FOR RESTART ONLY
COMMON PP1113C1sPP21130)sTTLI30)sTTO(30)sTSCI30)sW1l30)9W0O(30)
sWSCI30) 9 XKT(30)sCU(30)9CV(30)9sDTDTI30)sDTT(30)sUL(30}sVv1{30)
+ZDL2(30)9SOUL(20)9SQU2(20) 9SHL1(20) 9SH2(20)sNCLIWISSI1s1S5S12
s 1TS2(20) s 1TSL1(20)9ECLIT1094)sLLCI(1035)sTCLIC1014)4]ISTEP(10)
yRAINICL10) o ICUVI20) 9 XOCUL20) 9 XOCV{20) o XACU(20) s XACV(20)
sNXNCL10) s TTWoDECLsCOCOBICKINTFORIGSF 9GFRyDTSF»SF
sPHIRYGD29ISTR9SOSCsSCAB s XNCsCPHsSPHIPHI 9Hs IGONY s NTCUV

COMMON=OTHER THAN DOUBLE PRECISION=PRINT OR RESTART

T +2(30)92A(30)19DZ(30)9DS(3019PALLS)sTALLS) QAL45)+COB(45) »COMI18)
COMMON U3(30)sV3({30)+sTBCI(30)sWBO(30)»CKO(30),,CSW(30)9PSS(30)

1 $E{300292)4F13042)¢FSTI30+2)1R130+202)+8RI30)eTTI(30)9ECIB)

2 sTCLIUS) sLLCU6) oSTH(50)sDSTL(50) sDUWI(50)sQS(50) sRATI(20)4PST(30)

COMMON ITIMES(20) s IXTRAIMARAY(20) sPSFAIN(20)

COMMON SAVE s TDEL s XDT19DT o XDsDECLXsDCHGyPHIBOT sHWEST sEMeZWIC59CE
INXS IXONT» IMAX s JMAXOINPLIIPLoNP2sNMIINM22IP29IP39IMLIIM291IM3
2149 1A+RDRUMsSDRUM» TDRUMs IGRID » IMARAYRTIME 9w IPOLPI2»CFARINTIME
1EX2IEX3sEXOIXNVIXNTsBETVIBETTsDT2+DTASDTA29GICP P sGAMIGAM2
sROASALF s XK1 XK2 sRALFIRCICCrC329XK121SHIHKKsHKZ2 1A sA2
sNWSYY sNTOP1sDELHY TWyINEWL ITAPE» IRATH INEWC '

COMMON BGrARIAWISIGIATCISKeIZWoIZWLIsIY 9 IRILYINCSINCRINLAPINCL

1 sHTOP sMAsNATAL » LAND »NVARI sNVARG6 sCPPITESTP

COMMON T1oT29T3sT49T59T69TT7sT8sTIsTLI0sT11aTL29XIINsXJINSTEST20

2 v T13sT149T15+T169XD1»Y01 -

3 JISH RAINXIETsAT #STHPTsNUXsLOCXYY(5) s NU1X )

COMMON CUTICVTICLIQSTINESIGETINNLONUSsITMoL19129139I59IToMSINS»II
COMMCN COA{(50)sCGA(S50) sPAAB(50)»PASAIS501sRA(30)sRB(30)FNI30)

1 9 I1IHT$12IHT 13 IHT s 1&INT

DIMENSION U2(30),V2(30)sTT2030)sW2(30)sPP12(30)4PP22(30)
EQUIVALENCE (YYU{2ol)sU2{1) 3o 0YY(192)9eV2U1))a(YY(196)yPP22(11}))

1 s (YYUla3)saTT2020 )10 lYY{LaG)oW2(1))slYY(L105)yPPl2(1))

CCMMCN /TAPBLK /7 IUAR962 IUAR9T7+IUARS8 s [UAR99

COMMON/INPUT/ VARIN(3094) e NVCHS(5) sGNV(30+8)

COMMON /GRONTS / GXY(30412)sPGXY{30s1212CGXY(30s12)

DIMENSION ZEL1(301,6)92E2(3096) 9sPUX(301PUY(30)9PVX(30}PVY(30)

1 WPTX(30)+PTY(30)sPWX{30)yPWY(30)+4XPY(30)PPLY(30)

2 aXP2(3019PP2YL30)9CUXI30)+CUY(30)CVXI30)»CVY(30)

3 SCTX(30)9CTY(30)+sCWXI30)sCWY(30)9CPLIX(30)sCP1Y(30)

oWwm e WwWwN -

U!.'-\NN.-—
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MAINOOO
MAINOO1
MAINOO2
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" MAINOLO

MAINO11
MAINO12
MAINO13
MAINOL4
MAINO15
MAINO16
MAINO17
MAINO18
MAINO19
MAINO20
MAINO21
MAINO22
MAINO23
MAINO24
MAINO25
MAINO26
MAINO27
MAINO28
MAINO29
MAINO30
MAINO31
MAINO32
MAINO33
MAINO34
MAINO35
MAINO36
MAINO37
MAINO38
MAINO39
MAINO40Q
MAINO41
MAINO&42
MAINO43
MAINO44
MAINO4S
MAINO46
MAINO47
MAINO48
MAINO49
MAINOSQ
MAINOS1
MAINOS52
MAINO53
MAINOS&



Nnoon

UNITS 99996 FOR YY TO STORE FOR COMPUTATION OF GRADIENTS==DIRECT ACC
FOR RESTART VARIABLES == DIRECT ACCESS )
STORAGE FILE FOR PRINT =~ TAPE OR DISK SEQUENTIAL

UNIT 98
UNIT 95

555

702

703

4

1CP2X{30)sCP2Y(30)
(GXY{1a1)2ZEX(Ls2) ) o {GXY{1aT)s2E2(291))
)

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EGUIVALENCE
ECGUIVALENCE
ECUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

(PGXY(191)sPUX(L1)1))
{PGXY{(192)sPVX(1))»
(PGXY(193)1sPTX(1) )

(PGXY{1s7)sPUY(1)
(PGXY{1,8)sPVY(1))
{PGXY(199)sPTY(1))

{PGXY(104)sPWX{1))e (PGXY(1510)sPWY(1))

{PCXY{195)9XPL{1))s (PGXY(291l1)ePPlYILL))
(PGXY(196) 9 XP2(1) ) (PGXY(1912)sPP2Y(1))
{COXY {19l )oQUX (1)) (CGXY{197 )eCUY (1))
(COXY(192)9CVX (1Y) (CGXY(1s8 YoCVY (1))
(CGXY (1931 9CTX (1)) (CGXY(1s9 J}sCTY (1})
({CGXY(194)oCWX (1)) (CGXY(Ls10)sCWY (1)}
{COXY(195)9CPIXIL)) o {CGXY(1s11)sCPLY(1)})
(COXY {1961 0CP2XILI ) (CGXY(1912)9CP2Y(L))

DOUBLE PRECISION XT19XTIME

DIMENSION ZEROCHM(Z2)

EQUIVALENCE

sYIN(1)
(ZEROCMIL1) o XYY(192s2)) o (U2(1)sYIN(1))

DO 555 1=146167
ZEROCM(I) = O«

CALL FILES
SDRUM = 99
RORUM = 96

NWSYY = 180#2 + 12
TIMES 2 FOR DOUBLE PRECISION ONLY

IXTRA = 1
NCR = 1358
NCS = 594
TODEL = Qo
IX = 0

COMPUTE GRADIENTS

CALL GREAD
1 =0

!

AND READ IN DATA FOR THE GRID

DO 702 J=1920

ITIMES(J) =

I = I+ITESTP

ITM =0

1

IF (ITIMES{20)4LTeNT) GO TO 80
. NSTART = 0
INDIVIDUAL STATION PREDICTION FILE 1
XDT1 = XD/11048 * 1aE~5

SAVE = 0401

U3(l}) = NCS
U3(2) = JMAX

U3(3)= IMAX

U3i4) = 1POL+11.

U3(5) = NP1
usie) = IX
u3(7) = DT

DO 703 [=1+20
UstI+7) = ITIMESII)
U3(28) = XD #* 1.E=5

WRITE (95

} (201)9I=19NCS)
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MAINOG64
MAINO6S
MAINO66
MAINO67
MAINO68
MAINO69
MAINO70
MAINQ71
MAINO72
MAINO73
MAINO74
MAINO75
MAINO76
MALINO77
MAINO78
MAINO79
MAINOSO
MAINO81
MAINO82
MAINO83
MAINOB4
MAINOB5
MAINOB6
MAINQ8B7?
MAINOSS
MAINOB9
MAINO9O
MAINO91
MAINO92
MAINOGS3
MAINO94
MAINO9S
MAINQ96
MAINQS?
MAINO98
MAINO99
MAIN1OO
MAIN101
MAIN102
MAIN103

MAIN1O&

MAIN10S
MAIN106 .
MAIN107
MAIN108
MAIN1O9



41 DO 98 NS=1sJMAX  MAINI11O

DO 98 MS=11IMAX MAIN111

IS = (NS=1) * [MAX + MS ' MAIN112
CALL SDATA MAIN113

IF {15+GTel) GO TO 90 MAIN114

Tl = TDEL /(1e424214%DT) . MAIN115
PRINT 3359 TMsDTHT1 . MAIN116

IF (T1-1411112411129336 . MAIN117
1112 PRINT 31 MAINL18
GO TO 80 . ' MAIN119

336 NUIX = T1 MAIN120
IF{ITM+NUIXeGToNTINULIX = NT=ITM MAINL121
IF(NTIME«GTeOsAND« ITM+NU1XoGToNTIMEINULX = NTIME-ITM MAIN122

NUX = NSTART + NU1X MAIN123

90 IF(ITMeLE4O) GO TO 47 MAIN124
C READ FILE 1 FOR RESTART MAIN125
READ (98¢'15) (xKutl).x 1 +NCR) : MAIN126
IGONY = 1GOGO=3 ' MAIN127

47 IF (NTIME.LT.0.0R-!GET NE+ITM) GO TO 319 MAIN128
XM = MS MAIN129

YM = NS MAIN130

XDl = XO#{XTIN=XM) MAIN131

YD1 ==XD#(XJIN~YM) MAIN132
XT1l= NTIME=IGET MAIN133
XTIME = l4/XT1. - . , MAINL134

00 315 I=3lsNPL MAIN135

IF (NVCHS(1)}4NEel) GO TO 312 , MAIN136

C COMPUTE NEW INPUT U3sV3 ' MAIN137
U3(1) = VARINI(Is 1)-GNV(IoZ)*YDl-GNV(lnl)*XDI MAIN138
V3(1) = VARIN(I92)=GNV(I+4)*YD1=GNV{I+3)#XD1 : MAIN139
Ul(1) = U2(1)=XTIME®(U3(1)=U2(1)) MAIN140
VI(I) = V201 =XTIME®(VI(1)=V2(])) : MAIN14)

312 IF (NVCHS(2)4NEs1l) GO TO 315 : MAIN142
TT3(I) = VARIN(I»3)=GNV(]+6)#YD1=GNV(IsS1#XD1~TTO(I) MAIN143

W3 (I) = VARIN(I+4)=GNV(Is8)%YD1=GNV(I9s7)#XD1=WO(1) MAIN1&44
TTL(1)= TT2(1)=XTIME#(TT3()=TT2(1)) MAIN145

Wl (I)= W2 (1)=XTIME®(W3 (1)=W2(I)) MAIN146

315 CONTINUE : MAIN14T
319 DO 2000 I=1,NX ' MAIN148
DTO(I)=TTO(I+1}=TTO(I) A MAIN149
TBO(I)=(TTOLI+1)+TTOl1))/2e - Co MAIN1S0
WBO(I)=(WOLT+1)+WO(1)) /2. - - MAIN151
IF(1=1X188+2000+88 ' MAIN152

88 DWOLI) = WO(l+1)=WO(I) : MAIN153
GTOL(1)=DTO(1)/DZIL) , : : MAIN154
GWO( 1) =DWO(T)/D2(1) . MAIN155
2000 CONTINUE , MAIN1S6
H3 = 0O T MAIN157

< INEWC = INEW MAIN1S8
. IRAT = IMARA MAINL159
IF(1TMeGEsl}) GO TO 49 o MAIN160
I1IHT = 2 , : ‘ MAIN161
12IHT= 2 MAINl62
[3IHY = 2 MAIN163
14IHTa 2 MAIN164

17



35

40
45

46

49
1857

209

201
267

200

CALL EXCK
H=H * ¢017653293

RSUMI15) = XKT(NX)

RSUM(14) = XKT(1)

CALL BIV

CALL GWC

STORE INITIAL TIME STEP DATA FOR ALL STATIONS FOR PRINT FILE 3
IF (1546GTal) GO TO 46

MARAY (IXTRA) = MARAY(IXTRA)+1

PRINT 1329 ITMoIXTRAS(MARAY{1)sI=1s1XTRA)

WRITE (95) (RI(I)sI=14NCS)

CALL TEMPRT

PRINT 101,ETA2»DELZ.XETAZoYETAZoCU(IX)oCV(IX)oIHToIGOGO
NU = NUX

IF(IGONY«GT+0) GO TO 202

IF(IHT«GT41) GO TO 201

SUM2 = (CUA(IX)+CVY(IX))*(DZ(IMI)/Z-)

DO 209 I=2sIX

K=IX=1+1

SUM2 = SUM2 + (CUX(K)+CVY(K))*(DZ(K-I)+DZ(K))/2-
VVEL(K) = SUM2

VVEL(IX)=0s . , o

IF(ITMeGTel) GO TO 202 . R

ETA2 = Os

DELZ = O

SLOPX= Qe -

SLOPY= Qe

GO T0 202

DO 267 I=1s1X _ '
VVEL(I) = 0,40 ' ’ ,

SUM1 = 04 -

TIHT = INWT - \

- IF(IGONY¢EQe=2) TIHT = 2

DO 200 K=lIHTsIM1

SUM]1 = SUM1 - (CUX(K) + CVY(K))*(DZ(K‘I) + DZ(K))/20
VVEL(K) = SUM]

CONTINUE

TVVELIIX) = SUM1 = (CUX(IX) + CVY(IX))*(DZ(IMI)/Z.)

206
207

205

VVELLUIP1) = VVELIIX)

ETA2 = ETAl + VVEL(IX)*DT

DELZ = ETA2 = ETAl

IF(ABS(ETA2)4GT45004¢AND « IGOGOSNE1) GO TO 206
GO TO 205
PRINT 207»ETA2
FORMAT(1Xs'THE WATER SURFACE ELEVATION ETA2 1S'9F1243+/

1' DELZ = '0F1203

2/ VVELIIX) = "9F1243/' 1TM = '5110/" IS = '9110/' 1GOGO = '4]10)
GO TO 99 ’ S '
SUM1 = VVEL(IPL)

i

DO 208 I=IP24NP1

© SUM1 = SUM1 = (QUX(I) + CVY(I))*(DZ(I 1)+ DZ(I))/Z.
©OVVEL(T) = SUML

208

e *

CONTINUE SR cw o om |
VVELINX) = SUML = (CUXINX) + CVY(NX))*(DZ(NP1)/2.]
GO TO 50 |

18

.DELZ.VVEL(:X),xTM,xs.xGoeo'

MAIN165
MAIN166

MAIN167
MAIN168
MAIN169
MAINL170
MAINL1T1
MAINL172
MAIN173
MAIN174
MAIN175
MAIN176

MAINL1T7

MAIN178
MAINLITYO
MAIN18O
MAIN1B81
MAIN182
MAIN183
MAIN184

MAIN1BS

MAIN186. .

MATN187
MAIN188
MAIN189
MAIN190
MAIN191
MAIN192
MAIN193
MAIN196
MAIN19S
MAIN196
MAIN197
MAIN198
MAIN199
MAIN200
MAIN201
MAIN202
MAIN203
MAIN204
MAIN205
MAIN206
MAIN207
MAIN208
MAIN209
MAIN210
MAIN211
MAIN212
MAIN213
MAIN214
MAIN215
MAIN216
MAIN217
MAIN218
MAIN219



202

203
50

114

116

117
111

129

131
113

119
118
120
121

124
123

125
112

VVEL(IP1) = 0,0

VVEL(IP2) = - (CUXLIP2)+ CVY(IP2))#

TU(DZUIPL) + DZIIP2))/24)

- SUM1 = VVEL(]IP2)

DO 203 K=IP3sNP1

SUMY1 = SUM1 = {CUX(K) + CVY(K}I#{((DZ(K=1) + D2{(K))/2+}
VVELIK) = SUM]

CONTINUE .
VELINX) = SUM1 = (CUX(NX)+ CVYINX)})*®{DZ(NPLl)/2s)
ITM=1TM+1

IF({IGONY+EQsl) DELZ=0,0
IFINVCHS (4)sNEa1) CALL RAD
CALL TTsQ -

IF (NTIMEW.LT«0) GO TO 117

DO 1161=13NP]

IF (NVCHS(1)eNEesl) GO TO 114
U3I(TI) = Z2e%U2(1) = UL(I]])
V3IT) = 24%#v2{1) = V1(1)}
TFINVCHS(2) 4NEC11GO TO 116
W3(I) = 2#W2(1)=W1l(])
TI73(1) = Zc*TTZ(ll-TTl(I)
CONTINUE

IF (NVCHS(I)QEQ-I, GO TO 52
GO T0 (1120111 1110112)016060
11 =1 .
- 11=2

1T=1M2

12=IM3

13=1IM1

15 =2 IT = THT + 1

IF{ - IHT«GTe2) GO TO 131

I5 = IM3

11 = 1

Il = 2

CALL Cuv

IF{IGONY+EQeOQ) GO TO 121
IF(1IANV.GTel) GO TO 118

DO 119 1alHTslX

v3{l) = 0,0

CONTINUE

GO TO 112

DO 120 I=sIHTHIX

U3{l) = 0.0

CONTINUE

GO 10 112

IFIIHT«£Qel) GO TO 112
IF(I2IHTSLE«IHT) GO TO 123
1IHT = 121HT=]

00 124 I= [HTs lIHT

U3(l) = 0.0

IF(I3IHTWLES IHT)GO TO 112
IIHT = 13]lHT=1

DO 125 I= [RKTes IlIHT

V3i(li= 0.0

11 a IP1

19
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51

52

54

65
70

701

101

94

1l=1P2

I1TaNM1

J2aNM2

I3=NX

I15=[A

CALL Cuv

GO TO (51952)sLY
DTA = 24%DTA
DTA2 = 24%DTA2
CS5 = 1e5

C6 = 2

GD2 = 45

LY=2 )
CONTINUE

DO 54 I=1sNP1
TTU(IY = TT2(1)
Ul(ly = U2(1)
VIi(I) = v2(1}
Wi(l) = W2{1l)
TT2(1) = TT3(I)
u2(1) = Ua(l)
V2(1) = Vv3(1)
W2(1) = W3{I}

PP11{I1} = PP121(1)
PP21(1) = PP22(I)
PP12(1) = PP13(1)
PP2211) = PP23(]]
CONTINUE

ETAL = ETA2

IFINVCHS(4)4EQel) XT2 = TT3(IX)
TT2(1X) = XT2

TT2(IP1) = XT2

CALL EXCK

CALL BIV.

CALL owC.

IF{ITM=1CK194,70+70

ICK = ICK+ ITESTP

RSUM(14) = XKT(1)

RSUMLL1S] = XKT{NX)

IF (1S4GTo1l) GO TO 701

MARAY (IXTRA) = MARAY(IXTRA)+1

PRINT 1324 ITMsIXTRAS{MARAY(I1s1=191XTRA)

CALL TEMPRT

PRINT 101+ETA24DELZIXETA2)YETAZCULIX) sCVIIX) s IHT»IGOGO
FORMAT(//' ETA2 ='1E18489/' DELZ ='+E1848y/"

1 YETA2 ='4E1848s/' CULIX) ='»E18489/"

2+1109/' IGOGO ='4110)
WRITE (95) (RI(I)s1=14NCS)
IF(ITMeEQWNT) GO TO 97
IF(ITM«NEJNU} GO TO 50

STORING COMPUTED VALUES ON DRUM FOR RESTART OF EACH GRID STATION A

WRITE (98'18) (XKU(I)sI=219NCR)
DO 59 1=1sNP1

Tl = U2(1)%*%2+V2( 1) %42

IF (T1) 594594159

20

CViIX)

XETA2 ='4E18489/!

=V 4E1848s/"

IHY
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MAIN296
MAIN297
MAIN298
MAIN299
MAIN300
MAIN301
MAIN302
MAIN303
MAIN304
MAIN305
MAIN306
MAIN307
MAIN308
MAIN309
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C

C

159 T1 = SGRT(T1)

IF (T1eGT4SAVE) SAVE = Tl
59 CONTINUE :

TOEL = XO/SAVE

WRITE YY ON DISK USING DIRECT ACCESS

IGOG = ]GOGO

WRITE {(SDRUM'IS) {YIN{I)}sI=1sNWSYY)
97 IF(ITMsEQeNTANDeIS+EQeIGRID} GO TO 80

IF({IS+EQeIGRID} GO TO 98
ITM = ITM ~ NU1X
98 CONTINUE

SWITCH FILE UNITS FOR RESTART

1 = RDRUM
RORUM = SDRUM
SDRUM = ]

IF{MARAY{IXTRA)eNE«O) IXTRA = IXTRA + 1

NSTART = NU
GO TO 41

80 PRINT 1329 ITMsIXTRAS({MARAY(I)3sl=1sIXTRA)

END FILE 95
© REWIND 95
99 STOP

31 FORMAT ('1RUN STOPPED==~NEW- DT NEEDED')

132 FORMAT ('1TIME STEP STARTING =
1Y 15'42014) '

335 FORMAT (' . ITM'916s"sDT'9EL1244!

END

515! VALUES IN MARAY =1',]15/' MARA

2Tl 9EL1244)

21
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SUBROUTINE GREAD
INTEGER RORUM»SDRUM TDRUM

DOUBLE PRECISION AsBrCoCSTeDsDTOsDWOIDSTsDTLsFAIGWOIPPLLIPPLR2
sPP134PP214PP224PP23sSSTeTTLsTT2sTT39TTO»TSCHU29V2sWLlsW2sW3

1
2 sWOIWSC o XKTsXYYsYYGTO

COMMON XYY(301645)3A(30)+B(30)sC130)sCST(30)+D(30)sDTO(30)
1 tOWOL30)sDST(30)sFAL30)9GTO(30)sGWO(30)PPL3(30)sPP23(30)

2 2 TT3030)9W3(30)4557
COMMON RI(30)+DTYI(30)sYY(30s6)+sSLOPXsSLOPY HEIGHT ETALSETAZ29XETA2GREADCOS
1YETA2» IHToIANVoIGOG'ETAlNXoETAINYoCSOUT(Z)9CRSoRAA9TOUPRAoH3oCFnCEGREADOO9

2oWSI30) sUSTyCWIHAT #HST sRANSHIRABNS yRABS»CRNS s TRAUS 9 XT2

COMMON XKU(301»VVEL (301} +SRSIRADMX» 1GOGO»ROU »XMQDEL
1 s XLAMSRSUM(151 481482

COMMON PPll(BO)cPPZl(SO)oTTI(BO)sTTO(BO)’TSC(30)|WI(30)9WO(30l
sWSCI30) o XKTHI30)sCUI30)sCVI(30)sDTOT(30)+0OTTI(30)+UL{30)4V1(30)
920L2(30)9S0UL(20)+50U2(20)»SH1(20)94SH2(2014NCLIs1S511015S512
sITS2(20) 9 ITSLI20)9ECLIC10s4) sLLCICL1095)sTCLIIYO0s4)»ISTEP(L10)
sRAINICYL0) 2 ICUV{20) o XOCUI20) 1 XOCVI20) ¢ XACUL20) 1 XACVI20)
INXN({1O) s TTWaDECL»COCOB ICKsNTFORIGSF sGFRIDTSF »SF
sPHIRsGD2yISTR9SOSC1SOABs XNO»CPHSPHIPHI sHe IGONY s NTCUV

92030)92A130)Y9D2(30)sD5130) sPALLDE)sTALA45)3QA145) sCOBL45) 9yCOMIL1BIGREADO20

COMMON U3I30)QV3(30)’TBO(3Q)tWBOl30)’CKO(30),CSW(30)’P55‘30)

1 1E(3092+2)9F(3092)9FST(3092)9R(30920¢2)9BRI30IsTTI(30)ECIS)

2 9TCL(5)0LLC(6)’STQ(SO)’DSTQ(SO)’DUW(SO)vQS(SO)oRAI(ZO)'PST(BO)

SO WMV N

COMMON ITIMES(20) s IXTRASMARAY (20} 3PSFAIN(20)

COMMON SAVEsTDELsXDT1sDT sXDsDECLX sDCHGsPHIBOT sHWEST1EMsZW3C54C6
INXo IXINT o IMAXYJMAXINPLOIPL oNP2ZINMLIIaNM2oIP29IP34IMLeIM201IM3
9149 IAIRDRUM9SDRUMyTORUM IGRID s IMARAYRTIME s IPOLsPI2+yCFARNT IME
$EX21EX3sEXE 9 XNV XNT sBETVIBETTsDT29DTAIDTA29GsCP P sGAMIGAM2
sROAIALF a1 XK1 9XK29RALFIRCyCCoC329XK1291SHIHKK sHK2 1AL A2
sNWSYYINTOPLsDELHY TWy INEWs ITAPESIRAT s INEWC

COMMON BGoARVAWISIGIATCHISKaIZWrIZWLlsIYsIRWLYSNCSINCRINLAPINCL

LS R VU U

1 sNTOP s MA s NATAL sLAND s NVARY1 sNVARGsCPP ITESTP

COMMON T1sT2+T39T49T5,T65TT79T8 T9oT10 TlloTlZoXIINoXJINoTEoTZO

2 o T13+T14sT154T16sXD1yYD1
3 sISHRAINXIETsATISTHIPTINUXSLOCXYY(5) s NULX

COMMON CUTICVTICLIsQSTINESIGETINNIsNUsITMs 11912513915+ ToMSaNSs I
COMMON COA(50)¢CGA(50) +PAAB(S01sPASA{S5Q0) 'RA(30)4RBI3I0}FNI30)

1 o JLIHTOI2IHT I3 IHT o 14INT

DIMENSION U2(30)9V2(30)+TT2(30)9W2(30)sPPL2(30)+PP22(30)
(YY{192)sU202) )0 tYY202)9v2(1))a(YY(196)9ePP22(1))
1 oYY{203)»TT201) )0 0YY(1ab)sW2{1))slYY(1s5)sPP12(1})

EQUIVALENCE

COMMON /TAPBLK / 1UAR9691UARS 75 IUAR98 1 [UARY99
COMMON/INPUT/ VARINI(30s4) oNVCHSI5) »GNV{3018)
COMMON /GRDNTS / GXY(30912)9PGXY(30922)9CGXY{30112)

DIMENSION ZE1(30+6)92E213096)sPUX{30)sPUY{30)sPVX(301+PVY(30)

1 oPTXI(30)sPTY(30)9PWXI30)sPWYI30)sXP1(30)PPLY(30)
2 sXP2{30}sPP2Y(30)H»CUX(30)sCUY(30)sCVX{30)sCVY(30)
3 sCTX(30)9CTY (301 +CWXI30)sCWY(301sCPLIXI30)»CPLY(30)
4 CP2X(3014CP2Y(30)

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

(GXY(1sLl)oZEL(Ls1) ) o (GXY(L9T)+2E2(191))
{PGXY(L1sl}sPUX(L1))» (PGXY{(13s7)sPUY(1))
(PGXY(192)sPVX(1))s (PGXY(14s8)sPVY(1))
(PGXT(193)9PTX(1))s (PGXY(133)sPTY(1})
(PGXY(194)sPWX{1))y (PGXY(110)sPWY(13)

22

GREADQQO
GREADQQ1
GREADOQOZ
GREADOO3
GREADOO4
GREADOOS
GREADQOS
GREADOO7Y

GREADO1O
GREADO11
GREADO12
GREADO13
GREADO14
GREADO15
GREADJ16
GREADO17
GREADO18
GREADO19

GREADO21
GREADO22
GREADO23
GREADO24
GREADQ25
GREADOQZ26
GREADO27
GREADO28
GREADO29
GREADO30
GREADO31
GREADO32
GREADO33
GREADO34
GREADO35
GREADO36
GREADOQ37

.GREADO38

GREADO39
GREADO40
GREADOQ41
GREADO42
GREADO43
GREADO44
GREADO45
GREADO46
GREADO47
GREADOC48
GREADOQ49
GREADOS0
GREADOS1
GREADO52
GREADOS53
GREADOS4



700

230

EQUIVALENCE {(PGXY(195)9XP1(1))s {PGXY(1s11}»PPLlY(1))
EQUIVALENCE (PGXY(1s6)sXP2(1))s (PGXY{1912)9PP2YLL})
EQUIVALENCE (CGXY(LallaQUX (119 lCGXY (L7 DeCUY (11}
EQUIVALENCE (CGXY ({1321 oCVX (1) )o(CGXY(148 )aCVY (1))
EQUIVALENCE (CGXY(183)9CTX (1)3o(CGXY (199 ) oCTY (1})
EQUIVALENCE {(COXY(1ah)eCWX (1)) 4{CGXY{1910)sCWY (1))
EQUIVALENCE (CGXY(195)9CPLIXI1))s(CGXY(1s21)9CP1Y(1))
EQUIVALENCE (CGXY(196)9CP2XIL) )0 {CGXY(1912)sCP2Y(1))

DIMENSION Z1(30)+ZDIX(30)+2DIY{(30)9ARPRT(18)
EQUIVALENCE (A(1)sZ1(1))o(BL1)sZDIXL1) ) (C(L1)2ZDIY(L1))

GREADOS55
GREADO56
GREADGS57
GREADO58
GREADOS9
GREADOG60
GREADOG61
GREADOS62
GREADO63
GREADOG4

DATA ARPRT /74HU CO»4HMPONS4HENT s4HV CO94HMPOMG4HENT s4HTEMP s 4HERAGREADOGS

1T #4HURE s 4HSALIs4HN./H4HUMID»4HPOLL s4HUTANI4HT 1 »4HPOLL s 4HUTGREADOG6
2ANJ4HT 2 / T GREADO67
READ 100+ (COM(1)3131418) GREADO68
PRINT 1015(COM(I)9121,18) GREADO69 .
ROA = 4001 GREADO70
READ 1109 NX+IXsNT+IMAXsJMAXsNTIME sNVARG s ITESTPy1POL GREADOT1
DO 21=145 GREADOT2
NVCHS(I) = 0 GREADO73
IF (NTIME«GE+O)READ110s (NVCHS(I) 912145 " GREADO74
IGRID = JMAX * IMAX GREADOQ75
PRINT 111y NXsIXsNT»IGRID GREADO76
IGRID IS THE NUMBER OF STATIONS IN THIS MODEL GRID NETWORK GREADO77
READ 119+DTsXDsDECLXsDCHGoX1IN9XJIN GREADO78
DECL = DECLX* 4017453293 GREADO79
DCHG = DCHG * 4017453293 GREADO8O
READ 119+PHIBOT sHWEST yEMsZWsRTIME . GREADOB1
H = HWEST # ,017453293 GREAD082
PRINT 1125 XIINsXJINsPHIBOT»DTsXD GREADOB3
DT = DT#60. » GREADO84
PRINT 1212+ RTIME GREADO85
IF(RTIMEsLEsOs) RTIME = DT/60. GREADO86
IMARA = RTIME/DT#60. +.5 GREADO87
XD = XD # 14E5 GREAD08S
NP1eNX+1 : _— GREADO89
15 = 0 - S o GREADO90
1P1 = IX+1 ‘ : : GREADO91
"INITIAL STATION DATA INPUT 2y Ty Us Vs W GREAD092
READ 119+(2(1)s1=13NP1) ' GREAD093
DO 6 J=l46 GREADO94
READ 1199 (YY(I¢J)sI=1sNP1) GREAD095
CONTINUE . GREAD096
DO 230 [=546 : : ' GREADO97
DO 230 N=1sNP1 GREADO9S
YY(NsI) = YY{Ns1) /7 ROA / 1004 GREAD099
COMPUTE PERIPHERAL GRADIENTS GREAD100
DO 420 K=146 GREAD101
READ 110,121 GREAD102
READ 120s (ZI(I)sI=19121) GREAD103
READ 1209 (ZDIX{I)sI=19121) GREAD104
READ 1209 (ZDIY(I)slelslZ1) GREAD10S
K2 = 3¥K GREAD106

K1 = K2=2 o GREAD107 .
PRINT 1239 (ARPRT(1)91=K19K2)9(21(1)9la1s1Z1) GREAD108
GREAD109

PRINT 1219 (20IX({1)sl=14121)

23



PRINT 1225 (ZDIY{I)slaly121)

DO 418 I=1sNP1
Tl = Z(1)

IF (I=1X) 41744164417

416 T1 = T1-.00001
GO TO 1418

417 IF (1=-1P1) 1418’241891418

26418 T1 = T1+4.00001

1418 CALL XINEAR (T19Z1+251Z1sLsZDIXsGXYLTsK) 9ZDIYIGXY(19K+6)

231 PGXY(IsK! = GXY{I4K)
CGXY(1sK) = GXY(IsK)
PGXY{T2K+6) = GXY({]sK+6)
COGXY{I+K+6) = GXY(]91K+6)

. 418 CONTINUE :

420 CONTINUE

1

1T4eT4aT4TY)
IF(KeLEe4) GO TO 231

GXY(T9K} = GXY(IsK) 7/ ROA / 100
GXY{l9K+6) = GXY([sK+6)

READ 119+SOAB»SOSCsXNO»COCOB
PRINT 119.50As.sosc.xuo.cocoa

1y = [P}
NP2=NX+2
NM1eNX=1
NM2aNX=2
IP2=]X+2
1P3=1X+3
IMla]lX=1
IM2=[X=2

IM3 = [X=3
1421
[AaNMl=1P1
EX2z=14/20

EX3 = 14/30
EX6 = =14/6s
XNV 3 W5

XNT = 145

BETV = 10,
BETT = 10473,
DT2 = 24#DT

G = 980,

CP = 4239

Pl = 301415927
GAM = ¢98E=4
GAM2 = 2+%#GAM
ALF = =3,

XK1 = o4
XK2=414

RALF = =14/ALF
RC = RALF/7,
T2 = (1le¢ + ALF*RC)#%2
T3 = RO#REX3
CC = 3,#T3%#T2
T4 = 34/CC

C32 = T4un{=,y5)

/ .ROA / 100,

24

GREAD110
GREADI11

GREADL12
GREADI113
GREAD114
GREAD115
GREAD1l1}l6
GREAD117
GREAD118
GREAD119
GREAD120
GREAD121
GREAD122
GREAD123
GREAD124
GREAD125
GREAD126
GREAD127
GREAD128
GREAD129
GREAD130
GREAD131
GREAD132
GREAD133
GREAD134
GREAD135
GREAD136
GREAD137
GREAD138
GREAD139
GREAD140
GREAD141
GREAD142
GREAD143
GREAD1l44

. GREAD145

GREAD146
GREAD147
GREAD148
GREAD149
GREAD150
GREAD151
GREAD152
GREAD153
GREAD154
GREAD155
GREAD156
GREAD157
GREAD158
GREAD159
GREAD160
GREAD161
GREAD162
GREAD163
GREAD164



T4 u T4##1,45
XK12 = XK1##2

.SH = XK12#T4

117

23

10
715

132

99
100
101
110
111
112

HKK 3 SH#XK2%*#2/XK12
HK2 = SH/XK12
HKKsHKK#10
CPPa=CP%*1,0E06
S1G=14354E=12
AW=10004%G
AR=248TE+06
NTOP=NLAP+NP1

ATC = 4001

SK = 0486933E«06

PI2 = Pl % 2.

DELH = (DT/86400¢) » P12

PDECL = DECL / +017453293
PDCHG = DCHG / 017453293
PRINH = H / 0017453293

PRINT 126+PDECLsPDCHGYEMIPRINH
DO 117 lalsNX

Tl = (Z{]) + 2{1+1))/2s

ZA(l) = ABS(TI1)

DZI(1) = Z{1+1) - 2(1)

CONTINUE ‘

DO 23K=1sIM1

I=IM1~K+1

DSk} s ZA(])=ZA(1+1)

DS(IX) = ABS{Z(1)) = ZAll)

DO 715 1=1P1lsNP1

TE=Z(])=2ZW

IF (TE1T154+104,715

1Zw=l

GO TO 132
CONTINUE
PRINT 1000»
CALL EXIT
[2ZWl=12ZW=1
T20sALOG(Z(I2ZW)/2(1ZW1))

Al = ALOG(1950. /2(12W1))/T20
A2 = ALOG(Z(IZW)/1950 }1/7120
RETURN .
FORMAT(18A4)

FORMAT{1X18A4//7/)

FORMAT(1415)

(Z(])s1219NPL)H2ZW

FORMAT (44 NX=313/4H [X=2913/4H NT=913/7H GRID =4+13)

FORMAT (11H XIIN

= F10e4/11H

XJIN

1/11H DELTA T = F641/10H DISTANCE=»F742)

119
120
121
122
123
126

FORMAT(6F1244)
FORMAT (6E1245)
FORMAT ('0X=GRAD "96E1245)
FORMAT ('0Y=GRAD Y96E1245) .

FORMAT 1'0'+3A40' GRADIENTS=~INPUT VALUES'/!
FORMAT(13H DECLINATION »E1244/8H CHANGE

1IVITY OF THE SURFACE +E1244/12H HOUR ANGLE +E1244)

1000

1
1212

FORMAT (1H1s"
(6F1244))

FORMATY ('OTIME STEP FOR RADIATION IS!

END

ZW VALUE 1S INCORRECT==~ HEIGHT ARRAY FOLLOWS'//

+F10e29 "' MINUTES!)

= F10e4/11H PHI

GREAD165
GREAD166
GREADL67
GREAD168
GREADL162
GREAD170
GREADL171
GREAD172
GREAD173
GREAD174
GREAD175
GREAD176
GREAD177
GREAD178
GREAD179
GREAD180
GREAD181
GREAD182
GREAD183
GREAD184
GREAD185
GREAD186
GREAD187
GREAD188
GREAD189
GREAD190
GREAD191
GREAD192
GREAD193
GREAD194
GREAD195
GREAD196
GREAD197
GREAD198
GREAD199
GREAD200
GREAD201
GREAD202
GREAD203
GREADZ204
GREAD205
GREADZ206
GREAD207
GREAD208
GREAD209

= F842GREAD210

GREADZ211
GREADZ212
GREADZ213
GREAD214
GREADZ215

HEIGHTS (M) 'y11F1042) GREAD216
+1€1244/ 36H INFRARED EMISSGREAD217

GREAD218

. GREAD219

GREAD220
GREADZ221
GREAD222



C

213

106

116

SUBROQUTINE RAD

SUBROUTINE TO COMPUTE TEMPERATURE CHANGES DUE TO RADIATION

INTEGER RDRUMySDRUM) TDRUM

DOUBLE PRECISION A9BsCoeCSTeDsDTOWDWO DST’DTl'FAOGWQ'PPll'PPIZ

1 sPP13sPP219PP22+PP23sSSToTTIsTT2eTT3sTTO»TSCeUZeV2oW1loW29eW3

2 WO IWSCaXKT e XYY oYY sGTO

COMMON XYY (3046451 9A030)9B8(30)sC{30)sCST(30)sDI(30)9DTO(30)

1 sDWOL30)9sDSTI(30)19FA(30)sGTOL30)sGWOI30)»PP1I3(30)9PP23(30)

2 sTT3(30)sW3(30)+SST

COMMON RI(30)'DT1(30)OYY(3096)OSLOPXQSLOPY’HEIGHToETAlQETAZOXETA21

1YETA2 9 IHT o LANVIIGOGHIETAINXIETAINYy CSOUT(Z)GCRSQRAA’TOUPRA’H3’CFtCE

2eWS{30)1sUSToCWIKAT 9HSTI sRANS+RABNSsRABSICRNS» TRAUSIXT 2 :

COMMON XKU(30)sVVELI(30) +SRSIRADMX s [GOGO»ROW » XMQsDEL

1 yXLAMIRSUM(15) 381982

COMMON PP11(30)sPP21(30)sTTI(30)sTTOL30)sTSC(30)sW1(30)3WO(30)
sWSCU30) o XKT(30)9sCUI30)9CVI30)sDTDT(30}sDTT(30)9UL(30)9V1(30)
sZDL2(30)sS0UL(20)50U2(200) 9SH1(20)9SH2(20) oNCLI9I1SSI1s1S8SI12
217820201 01TSY(20)sECLIC10s0)sLLCIC1035sTCLIC10s4)sISTEP(10)
¢RAINICL10}2ICUVI20) o XOCUL20)9XOCV(20) s XACU(20) ¢XACVL(20)
sNXN(10) s TTWoDECL +COCOByICKsNTFORIGSF sGFRIDTSF #SF
sPHIRIGD2 4 ISTR9SOSCsSOAB I XNOsCPHISPHIPHI sHs IGONY s NTCUV
9Z2(30)22A(30)sD2(30)9DS(30)19PA{45S) s TAL4L5)9sQA(45)9COBI45)COMI18)

COMMON U3(30)sV31(30)sTBOL30)sWBO(30)sCRO(30)2CSWI30) sPSS(30])

sE(301292)9F(3092)sFST{3032)3sR(3092+2)sBR(3Q}ITTI(3C),HEC(S)
sTCLIS ) sLLCL6) oSTH(S0) +DSTLI50) sDUWIB0) QS50 4RAL(20)4PST(30)

COMMON ITIMES(20) s IXTRASMARAY (20} sPSFAIN(20)

COMMON SAVE»TDELsXDT14DT s XDIDECLX9IDCHGIPHIBOTYHWEST9EMIZW9C54C6
SNXsTXINT s IMAX 9 JMAXINPL19IP1sNP2sNMLsNM2yIP29IP3y 1M1y M2y IM3
#1469 TAIRDRUMISDRUMITORUMS IGRID» IMARASRTIME s IPOLsPI2sCFARSNTIME
SEXZ24EXZIEXE s XNVIXNTBETVIBETTsDT2sDTADTAZ29GsCPIP I +yGAMIGAMZ
SROASALF 1 XK1 o XK2+RALF oRCsCC9C329XK2129SHIHKK sHK29A1 0A2
SNWSYY s NTOP1sDELHY TWrINEWs ITAPE2 IRAT 9 INEWC

COMMON BGoARIAWISIGIATCHSKryIZWalZW1l o IYsIRWLYINCSHINCRINLAPINCL

1 sNTOP s MA s NATAL s LAND s NVARL 9 NVARGICPPSITESTP

COMMON T1oT2sT3eTasT5,T6sTTsT8eTOeT10sT11sTI2eXIINIXJIINITEST20

2 ¢ T13sT149T15+sT169XD1yYD1

3 ISHIRAINXIETesATsSTIPTaNUXsLOCXYY(5) oNULX

COMMON CUTsCVTsCLoQSTINEYIGET oNNIINU»ITMaI1 0122139155 1ITiMSHNSHII
COMMON COAL50)sCGA(S50) sPAABIS0) sPASA(S50) sRA(3019RBI30)+FNI(3Q)

1 o I1IHTHI2IHT#I31IHTs141RHT .

DIMENSION U2{(20)sV2{30)sTT2(30)sW2(30)+PP12(30)yPP22(30)
EQUIVALENCE (YYUL1013oU22(L1))ayYY(192)ev2(1}1alYY(Le6)sPP22(1))
1 o (YYLl03)eTT2(1))olYY(104)oW2(1))o(YY(195)sPPL2(1))

DIMENSION DTRI(50]}

EQUIVALENCE (DTR{1)9Ct1))

FORMAT (YOINITIAL PRES AND QS'/{1X2F1545))

NCL = NCLI

lF(lTMoLToISTEP(l)l NCL=Q

CX = 1

RAINX =z 0.

IFINCL)L1108922080116 :

CALL LINEAR (ITMyISTEPs1sNTFORs LoRAINISRAINXsTLHeTU»TL T4y T43T4)
NCL = NXN{L)

DO 934 I=1sNCL

CALL LINEAR(ITMoISTEPsLoNTFOROLIECLICIIISECII) oT4sTarTG4sT4eTHeT4)

N =NV WN

Ut U N e
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934
1108

107

C FOLLOWING RECOMUTES EMISSIUIY H20,C02 ATEACH STATION WHEN XDuGTe50KM

1407

112
1505

1507
1408

TCL(I) = TCLI{L»)
LLC(I) = LLCI(Lsl)

CX = 14 =EC(NCL)
LLCINCL+1) = 61

DO 1071I=IM1sNP1
TAtL)=TT2(1)
QA(TI)=W2(1)

CoB{Il) = PP12{1)*COCOB
CONTINUE

ICOM = =1

IF (XDeGTs -504€5) GO TO 112 ~ °
IF(ISsNEel) GO TO 1507

INEWC = INEWC+]

IF (INEWC=INEW) 1507’150591505
INEWC = 0

ICOM = 1

CONTINUE

Cl = 347943/PALIP1)

C COMPUTE PATH LENGTHS15T4,QS

702

TTW = Tw

DO 104 L=IP1lsNP1

Kel=1X

IF {ICOM} 501, 5019702
DUW(K)=(PA(L)-PA(L+1))*(QA(L)+QA(L+1))/G/Zo
TTW = TTW+DUW(K)

9 CARBON DIOXIDE ASSUMED AT 320 PPM

501
499

709

502

104

212

-COALK) = +44148239%(PA(L)=PA(L+1))

IF- (IPOL} 499194994709

CGA{K) = 0.

PAAB(K} = 0O,

PASA(K) = 0,

GO TO 502

T8 =a (COB!L)+COB(L*1))/Zo*DZ(L)*loE-ﬁ
CGA(K) = T8#%#1.66%#XNO

PAAB(K) = T8#*SOAB

. PASA(K) = T8#S0SC

ST4{L) » SIGH#TA(L)#*4 .

DST4(L) = SIGHIITAILI+TA(L+1))/24)%%4

CXPA = 347943/PAlL)

TEX = 340 + 7.5 *(TA(L)-273.16)/(TA(L)-35.66)
QSIL) = CXPA # 1040%#*TEX

CONTINUE

KA = NP1=IX  +1

IF (1COMeEQa1) CALL INFRAT(DUWsCOAsKA3INATAL)
IF {ITM=1) 21242124297

PRINT 213s (PA(I}4QS(I)) I=1YsNP1)

C ##x SOLAR RADIATION COMPUTATIONS

291

T3 = COS(H)

T4 = COS(DECL)

T6 = SIN(DECL)

75 = SPH*Tb+CPH*TB*T“
C0SZ = T5

H = H + DELH
IF(H«LEJPI) GO TO 2

27
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C

299 FORMAT(//' MIDNIGHT OCCURS AT TIME STEP' 154! NEW DECLINATION 1s!
19E€1244)

2
5

6
19

86

1414

6843

25

27

H = H=P]2

DECL= DECL+ DCHG

PDECL = DECL/4017453293
PRINT 29991TMyPDECL

JIF(T5)595419
CRS = Qe

TE = Qs

RH = 0o
TOUPRA = Q4
DO 61=19NP1
DTDT(I) = Qs
GO TO 99

Nl = NPl = IX

CALL SOLAR2 (N1 sPALIY}sDUWIPASAIPAABIECITCLILLCYCOSZDTDTIIY )
1 CRSHTES»TOUPRAINATAL)

GO TO (B86+8698691414)y 1GOGO
SINZ = SQRT(14~C0SZ2#C0S2)

SRS = ~40139 + 40467 # (SINZ/COSZ)
SRS = AMIN1{1e9SRS)

SRS = AMAX1(e039SRS)

CONTINUE

RAI(IX) = CRS # (1s=SRS)

TOUPRA = TOUPRA + CRS#SRS

RH = RAT(IX)

IF(IGONY«GT+0) GO TO 99

SECZ = 14/C0S2

IF{SECZ4GTs104) SECZ = 10,
IF(RAT(IX)eLEe1eOE=30) RAICIX) = 040
00 25 M=241X

1 = IX=M+2

T2 = ZA(I=1)71004

CALL KAPPA(T24AK)
IFIRAT{I)elTels0E=20) RAI{1)=040
T100 = =AK#ZA{1=-1)%SECZ2/100,
IF{(T100elLEe=40+0) T100 = =4040
RAI{I=1) = RAI{IX)*EXP{T100)
DTR(I) = RAI(l) = RAI(I=-1)}
DTRI{1) = RAl(1l)}

DO 271=191IM}

M=IX~-1+1

ODTDT(1} = DTR(I) /7 DS{(M)

RH = RAI(IX) = RAT(IM1)

INFRARED SURFACE FLUX

99 CALL INFRA (loDSTQ(IPI)oST#(IPl):LLCoEC’DTTlpA(IPI)-RAoRBoCGA)

RAA = RA{l)} + RADMX
RSUMI6) = DT#RA(1) + RSUMI(6)

#xx HEAT BALANCE

LOCP = O
TGl= TA{IP1)
IF(TGl= 2734161855+8554860

855 XLT = 677,

GO TO 861

860 XLT = 597¢3 = 0457#(TGl=- 273.16)
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861

862

863

864
865

532

T4
75

870
871
199

200
105
186
1106
191
192
184
193
202

203

T5 = s / (EM * SIG)
IF(RAINXeGT«0) GO TO 862

TRW = TA(IP1)

GO TO 865

TWBAR = O,

NC = 0

RAINFALL THROUGH LAYER COMPUTATION

DO 8641=1P24NPL :

WS = 2(1)

IF (2ZWeGToZWSeANDSZWS+GTo0s) GO TO 863

SN = NC

TRW = TWBAR/SN ‘ e

GO TO 865

NC = NC+1

TWBAR = TWBAR + (TA(I)=XLT*14E=03/CP # (QS(1)=QA(I)})
CONTINUE

ET1 = =,001 # ROA #* xnr(xp1)

N=1

ATl = =ROA * CP # XKT(1P1)

STl = ROW # CW # XKT(IM1).

CONTINUE

EY =« ETL # ({W2(IP2) = W2(IP1)} / 2(1P2))
AT = AT1 #* ((TA(IP2) = TA(IP1)) / DZ(IP1l) + GAM )
ST = ST1 # ({TA(IP1) = TA(IM1})) / DZ(IM1))
RAIN EFFECT TERM =PT- .

PT = 4935*RAINX*(TRW=TA(IP1))

T4 = T5 #(RH + RAA = AT = ST =XLT#ET + PT)
IF(T4)749744870

IF(LOOP1751754203

PRINT 150+ ITMsET9ATISToXLT» RAA sRHISRS
163 = TG1/2.

GO TO 871

TG3 = T4#%425 :

GO TO (19952004200} sN

N a2

DET1 = TG3=TGl

T6 = TG3

IF(ABS(DET11=ATC)882,8821181

DET2 = TG3=TG2

1F (ABS(DET21=ATC)105,105+186

1G = (TG2+TG3) /24

GO TO 882
IF{ABS(DET1)=~ATC)882+882+1106
IF{DET1)191+8829192
1IFIDET2)1934193+184
IF(DET2)184+1934193
N=3 .
GO 7O 203 '

761 = TG2

GO TO (1999202+203) N
76 = TG3

DET1 = DET2

GO TO 181

DET1 = DET1/2.
16 = TGl + DET1
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RAD183
RAD184
RAD185
RAD186
RAD187
RADl88
RAD189
RAD190
RAD191
RAD192
RAD193
RAD194
RAD195
RAD196
RAD197
RAD198
RAD199
RAD200
RAD201
RAD202
RAD203
RAD204
RAD205
RAD206
RAD207
RAD208
RAD209
RAD210
RAD211
RAD212
RAD213
RAD214
RAD215

RAD216 -

RAD217
RADZ18
RAD219



181 LOOP = LOOP + 1 RAD220

162 = 76 _ RAD221

1F (LOOP=25)8845684+97 RAD222

884 TEX = 340 + 745 * (TG=273416) / (TG=35¢66) RAD223
0SG = C1#1040%*TEX RAD224
W2(1P1) = ose*xmo+(1.-xmo)*w2¢xpz) : ' : RAD225
TALIP1) = TG : RAD226

GO TO 532 ' - ' RAD227

882 CONTINUE o . RAD228
IF (W2(I1P1)4GTeQ5G) W2(IP1) = QSG ' _ RAD229

GO TO 404 RAD230

97 PRINT 151 ITMsETsATsSToXLTs RAA sRHISRS +TG ' RAD231
150 FORMAT(15H 1IN TIME STEP #13¢! T#*4 INITIALLY COMPUTED LESS THAN Z RAD232
XERO'//'VALUES OF ETsATsSTsXLTs RAA sRH AND SRS FOLLOW'/TE1Ze4) RAD233

151 FORMAT(15H IN TIME STEP 139" AFTER 25 ITERATIONS T(Z=0) DID NOT RAD234
XCONVERGE TO WITHIN THE SPECIFIED TOLERANCE'//'VALUES OF ET+AT»STeX RAD235

~ XLTy RAA »RHye SRS5¢TG FOLLOW's/8El1244) RAD236
404 IX1 = IX+2 . " RAD237.
405 11 = NPl=IX RAD238
C #%% INFRARED ATMOSPHERIC COOLING RAD239
CALL INFRA(NX.OSTQ(IPl)pSTQ(IPl)oLLCoECoDTT'PA(IPl)oRAoRB’CGA) " RAD240

1607 DO 1621 I=IX1sNP1 RAD241)
L o= I=IX ‘ RAD242

1621 DT1(1) = DTDT(I)+DTT(L) ’ RAD243
DO 4999K=1» 1M1 . : RAD244

4999 DTYI(K) = DTDTIK) RAD245
TSC(IX) = TG - TTO(1IP1) ‘ RAD246
TSC(IPLl) = TSC(1IX) . , o RAD247

» TEX = 3640 + 745 # (TG-Z73.16) / (TG=35466) ' RAD248
QSG = Cl#10,0%#%#TEX . _— RAD249
W2U1Pl) = QSG RAD250
w2(1P1)=W2(IP1)*XMQ+(1.-XMQ)*W?(IPZ) ) . RAD251
WSCUIP1) = W2{IPl)=wO(IP1} . RAD252

C RADIATION AND HEAT BALANCE SUMS ' ‘ RAD253
RSUM{1) = RSUM(1l) + DT # ET * XLT . . ’ RAD254
RSUM(2) = RSUM(2) + DT * AT s L RAD255
RSUM(3) = RSUMI(3) + DT #* ST ~ RAD256
RSUM{&) = RSUM{4) + DT * PT ) ) RAD257
RSUMIB) = RSUM(5) + DT * RH : ) RADZ258
RSUMIT) = RSUM(T7) + DT #* RADMX 3 RADZ259
RSUM{B8) = RSUM(8) + DT i TG#¥4 * S1G * EM RAD260
RSUM(9) = RSUM(9)+DT*(TE-TOUPRA) : ' RAD261

K =z NPl=[X+1 : RAD262
RSUM(10)= RSUM(10)+DT*(RA(K)-R8(K)) RAD263

XT2 = TSCUIX) : . .RAD264

RANS = RALK) » 10E3 ) RAD265
RABNS= RB(K) # 14.E3. ) RAD266

RABS = RB(1) * l.E£3 RAD267

CRNS = TE # ]1,E3 ’ RADZ268
TRAUS= (RB(K)=RA(K) + CRS*SRS) * 10E3 RAD269

DO 5000 [=1sNP1 RAD270
TT2(1)=TSC(1) . . RAD271

5000 w2(1)=WSC(1) _ RAD272
HAL = AT RAD273
_HSl= ST | o RAg%;a

: - : RA 5
&Eraagr RAINX : RAD276

END RAD277
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SUBROUTINE EXCK
INTEGER RDRUMsSDRUMs TDRUM

OOUBLE PRECISION AsBCsCSTIDsDTO»OWOsDSTsDTLIFAIGWOIPPL1L1sPP12
'PP139PP211PP224PP239SSToTT1sTT2sTT3oTTONTSCIU2sV2oWLoW2sW3

1
2 sWOIWSCrXKT s XYY YYsGTO

COMMON XYY{301615)3A130)sB1301sC130)5CSTI30),D(30)+DTOL(30)
1 +DWO(30)+DST(30)sFAL30)+GTOI30)9GWO(30)»PP13(301sPP23(30)

2 $TT3(30) sW3{301}sSST

COMMON RI(20)sDT1(30)»YY(301+6)+SLOPXsSLOPYSHEIGHT ETAloETAZoXETAZo
IYETA2s IHT s JANV IGOGIETAINXSETAINY sCSOUT(2) »CRSIRAAITOUPRAIH3+CFeCE
29sWS(30)sUSTHCWsHAT 9HST s RANSIRABNS 9 RABS sCRNS » TRAUS» XT2 )

COMMON XKUI(30)»VVEL(30)sSRSIRACMX s JGOGOIROW» XMQDEL

1 P XLAMIRSUMLI15) »B1sB2

COMMON PP11(301sPP21(30)9TTL(30)sTTO(30)sTSC(30)sW2(30)sWO(30)

1 yWSCL30) o XKT(30)sCQUI30)+CVI(30)sDTOTI3Q)sDTTI30)sUL(30)9V1(30)

2 +Z0L2130)»SCUL(2019S0U2(20) sSH1120)9SH2(2009NCLI» 15511415512

3 21TS2020) 2 1TS21{20)19ECLIC10+4)sLLCI(1055)»TCLII2094)2ISTEP(10)

4 sRAINICL10) o ICUVI20) s XOCUL20) o XOCV(20) s XACUL20) s XACVI(20)

5 sNXN(10) s TTWeDECLWCOCOB2ICKINTFORIGSFsGFReDTSF»SF

6 tPHIRIGD2 2 ISTRISOSCHSOABS XNOsCPHISPHIPHI 9vH IGONY s NTCUYV

7 12(30)9ZA(30)9DZ(30)9DSI30)sPALLS5)»TALL45)sQALG5)+COBL4S)yCOMI18)

COMMCN U31(30)9Vv3(3C)sTBC(30)sWBO(30)sCKO{30)9sCSWI30)9PSS(30)

1 2E(300292)9F(3092)9FSTI3092)3R({309292)9BRIZ0)»TTI(30)ECIH)

2 ATCLIS)IoLLCI6) 9STHI50)sDST4(50)sDUWIS0) sQSI50) sRATI20141PST(30)

COMMON ITIMES{(20) 9 IXTRAYMARAY (20)9PSFAINI20)

COMMON SAVESTDELsXCT1aDT o XDsCECLXsDCHGIPHIBOT sHWESTsEMsZWeC59C6
ANXsIXoaNT o IMAXY JMAXINP LA IPLINP2sNMLINM24IP29IP3 9 IM10IM2+1IM3
s [49TA+RDRUNMISDRUMy TORUMY IGRID IMARASYRTIME » IPOLPI29CFARINTIME
1EX21EX3sEXOsXNVIXNT4BETVIBETTIDT2:CTAIDTA21GsCP P I +yGAMIGAM2
yROAPALF s XK1 s XK29RALF sRCsCC1C329XK129SHIHKKIHK2 A1 9A2
INWSYY INTOP19DELHY TWe INEWY ITAPE» IRATH INEWC

CONMMON BGrsARIAWISIGHIATCHSKIZWrIZWIsIY 2 IRILY SNCSINCRINLAPINCL

1 yNTOP s MA s NATAL sLAND sNVAR1 s NVARGICPPHITESTP

COMMON TloT29T3 ¢TG4 sT54T69T7 T89T90T10 T11, TlZoXllNoXJINoTEoTZO

WS WwWN -

2 v T13sT144T15sT169XD1yYD]

"3 W ISHIRAINXHIET AT oSTsPToNUXsLOCXYY(S) s NULX ‘
COMMON CUTsCVTsCYlsQSToNEsIGETsNNIsNU»ITMoE1912139159sITaMSINS»II
COMMON COA(50)9CGAL50) sPAABISO) sPASAIS50)sRAL30)sRB(30)}9FN(30)

1 o T1IHTIZIRTSIBIHT»I4IHT

DIMENSION U2(30)sv2(30)TT2(30)sW2{30)sPP12(30)+PP22(30)
EQUIVALENCE (YY{191)sU2(1) ) o(YY(192)eV2(1)}a(YY(196)}sPP22(1))
1 olYYU1e3)aTT201))00YY1s4)sw201))alYY(Le5)9PP12{(1))

DOUBLE PRECISION AAL9)

PST AND PSS TABLES FOR TALOP REPLACED BY
DATA AA/Ds79701864904131710842E~03+~0+4611831499E~07+¢586194023E-01
X9~0425310441E-02904287971530E~059=0e811465413E=0290+389287483E~04

Xe47660041E-04/
3000 DO 1 I=1sNP1
IF (DABSIUZ2{I))elTel 14E=35))
IF (DABS{(V2(1))sLTel 1eE=35))
86 T1l=U2([)%#2 + V2(])**2
WS(I) = SQRT(T1)
1 CONTINUE
IFIXLAM)I 10641059106
105 WO=WS(]ZWI*AL+WS(IZW]1)#A2

U2(1)=0s
VZ(I)=00

31

EXCKO00
EXCKOO01
EXCKO02
EXCKO003
EXCKOO4
EXCKO0S
EXCKO06
EXCKOOT
EXCKOO08
EXCKO09
EXCKO10

EXCKO11
EXCKO12

EXCKO13
EXCKOL4
EXCKO15
EXCKO16
EXCKO17
EXCKO18
EXCKO19
EXCKO020
EXCKO21
EXCKO22
EXCKO023
EXCKO24
EXCKO25
EXCK026
EXCKO27
EXCK028
EXCKO029
EXCKO30
EXCKO31
EXCKO032
EXCKO033
EXCKO34
EXCKO35
EXCK036
EXCKO37
EXCKO38
EXCKO39
EXCKO40
EXCKO41
EXCKO42
EXCKO43
EXCKO44
EXCKO4S
EXCKO46
EXCKO47
EXCK048
EXCKO049
EXCKO50

EXCKO51 -

EXCKO52
EXCKO53
EXCKO54



401

405
403

1001
1002
300
301
100

407

101
409

102
411

106
412
413

131
132

141
142

3

HBAR=1454165E~04%#(Wo#%2)
H3=1439536#HBAR

T23 = SQRT(G)

DO 100 I=1yNP1

T21=HBAR/ (DEL#2+*P[)
IFIT21)10019100191002
CSW(I)=0,

GO T0 100

T22=214/SQRT{T21)
T24a=ZA(1)#2#P1#DEL/HBAR

IF (T24+754) 30053014301
CSW{l1}=0.

GO TO 100 -
CSWI(1)1=T23%T22%EXP(T24)%DEL
CONTINVE

TK=XK2##2

DO 101 I=1,IM1
T25=2ZA{1)+HBAR/ 2.
CKO{I)=TK#(T25%##2}

CONTINUE

DO 102 I=1P1lyNX

T26 = ZA(1)+H4BAR/24
CKOUI)=XK12%#(T26%#%2)
CONTINUE
XKULIPLI=CKO(IPLY*CSWLIPY)
XKT(IPL)=XKU{1P1)
XKULIML)=CKO( IM1 ) #CSW(IML)
XKTCIMl)=XKU{IM1)

J2=1M2

IMA = IHT = 1

IF(IMASEQ.O) [MAa]

11PP1 = JPl=IMA <+ 1

GO TO(412+413+413+412)91G0GO
IMA = [Pl

11PP1 = 1P1

J2 = NX

DO 41 JUsIMAsIP2+11PP1

DO 40 1=JyJ2 .
Tl = (U2¢I+1) = U2(1))/D2(1)
IF (ABS(T1) oLTe(14E=35)) T1 = Os
Tl = Tlnx2

T2 = (V2{1+1) = V2(1))/D21(1}
IF (ABS(T2) oLTelleE=35)) T2 = 04
T2 o T2#%2

73 = Tl + T2

XCS = SQRT(T3)

IF (l«EQel) CSOUTI{1) = XCS
IF (T4EQeNX)CSOUT(2) = XCS
TB = (TT2(I1+1)+TT2(1))/2.+TBOLI)
T6 & XCS + CSW(I]

T7 = Te##2

T6 = CKOLI)I*Te .

CL (TT2(I+1)¥=TT2(1))/D2(1)
IF(1=1X16940144

C ATMOSPHERIC
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EXCKO55
EXCKO56
EXCKO57
EXCKO58
EXCKO59
EXCKO60
EXCKO61
EXCKO62
EXCKO63
EXCKO64
EXCKO65
EXCKO66
EXCKO67
EXCKO68
EXCKO69
EXCKO70

"EXCKO71

EXCKO72
EXCKO73
EXCKO74
EXCKO75
EXCKO76
EXCKO77
EXCKQO78
EXCKO79
EXCKO80
EXCKO81
EXCKO082
EXCK083
EXCKO84
EXCKOB5
EXCKO86
EXCKO87
EXCKO88
EXCKO89
EXCK090
EXCKO91
EXCKO92
EXCKO093
EXCKO94
EXCK095
EXCKO96
EXCKC97
EXCKO98
EXCKO099
EXCK100
EXCK101
EXCK102
EXCK103
EXCK104
EXCK105
EXCK106
EXCK107
EXCK108
EXCK109



4

CL = CL+GAM+GTO{1)1+400061#TB*{(W2(1+1)=W2(1))/0Z(1)+GWO(]))
T7 = TB8*T7

Tlle GxCL/TB

T12 = HK2#CKO(I1)

TEST = RALF

GO 1O 8

C OCEANIC :
‘6 SB = (W2{1+1)1+W211))/24+WBOIL])

C

c

C

1003
1004
19

1030

1031
1032

21

TTB= TB=273.16
PSTII) = AA(4)42.%AA(T7)I*TTB+AA(S)#SB +34HAA(QIRTTER*2 +

X 2+4%AA(B)*SB *TTB + AA(6I#SB *%2

PSSII) = AA(L)I+AA(S)#TTB+24%AA{2) 258 TAALB)#TTB*#2+24 %AA(G) *

X S8 #TTB + 3.#AA(3)%58 *#2
- 1F (5BoLEsQ) PSS(11=0,

T4 = PST(1)#CL+PST(1)#GTO(!)

TS5 = PSSII)*(W2(I+1) = W2(1))/CZ(1)+PSS(I)#GWO(])
CL = =4001#(T4+T5)

T11l = G#CL

TEST = 1eEl6

T12 = HK2 * Z2DL2(1)

IF(T711003+1003,1004

IF (CL) 35519910

IF (CL) 103041992031

RI(1) = Q.

GO TO 15 )
CHECK MAGNITUDE OF CLII)/T7 TO RESTRICT OVERFLOW EXCEPTION
CLL1 = ABSI(CL)

CLL=ALOG10(CLL1}

GO TO 1032

CLL = ALOGlOiCL)

T7L=ALOGL1O(T7)

CHECK1 = CLL=~T7L

IFICHECK1~134)1024+10510

RI(l)= G#CL/T7

IFIRI(I)-TEST)I15515410

RICI) = TEST

IF(RI(I))254+20920
GeTe ZERO
IF({l=1X121421922

OCEANIC

Ev = BETV
ET = BETT
XV = =XNV
XT = «XNT
GO TO 23

ATMOSPHERIC

22

23

EV = ALF

ET = ALF

XV = 2.

XT a 24

T8 = (le + EVHRII]))R%XY
T9 = (1¢ + ET#RI{I))INuXT:
XKUll) = Tée#T8

XKT(1) = T6%#T9

GO TO 40
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EXCK1l0
EXCK11ll
EXCK112
EXCK113
EXCK11l4
EXCK115

-EXCK116

EXCK11Y
EXCK118
EXCK119
EXCK120
£XCK121
EXCK122
EXCK123
EXCK124
EXCK125
EXCK126
EXCK127
EXCK1l28
EXCK129
EXCK130
EXCK131

- EXCK132

EXCK133
EXCK134
EXCK135
EXCK136
EXCK137
EXCK138
EXCK139
EXCKl40
EXCK1l41l
EXCKl42
EXCK143
EXCK144
EXCK145
EXCK146
EXCK147
EXCK148
EXCK149
EXCK150
EXCK151
EXCK152
EXCK153
EXCK154
EXCK155
EXCK156
EXCK157
EXCK158
EXCK159
EXCK160
EXCK161
EXCK162
EXCK163
EXCK164



1006
1007

IF(RICI) + RCJI35+35430
GeTe ~RCs AND LeTe ZERO

T10 = le = ALF*RI(])
XKU(T) = T6/T10%%2
XKT(I} = XKULlI)}/T10
GO TO 40

LeEe =RC

T1l = ABS(T11)
XKT(I) = T12%#SQRT(T11)
IF(T7)100641006491007
XKU(I)=00

GO TO 40 .

T13 = ABS(RI(I})

"T13 = T13##EX6

40
41
C SET

415

60
1009
1017

1011
1012

" 1013

99

XKULT) = XKT(1)*C32#T13
CONTINUE

J2=NX

CONTINUE

LIMITS ON ATMOSPHIC
T13 = 14&7

TEST = XLAM*%2

IF{IGONYelLTel) TEST = H3I*%2

DO 60 I=1P1sNX

IF (ZALI)eGEe(1eE4)) TEST=1leE4

IF (XKU{I)eLTeTEST) XKU(I) = TEST
AF (XKTUI)eLTeTEST) XKT(I) = TEST
XKT{I) = T13
XKU(l) = 113

IF (XKT{1)eGT4T13)
IF (XKU{I)eGTeT13)
CONTINUE

SET LIMITS ON OCEANIC K
DO 1013 I=1sIM1

IF(XKT{(I)=e0014)10119101191017
IFIXKU(l}=e014) 1012510121013

XKT({1)=40014
XKU(1)1=2¢0140
CONTINUE
RETURN

END

K.
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EXCK165
EXCK166

EXCK167
EXCK168
EXCK169
EXCK170
EXCK171
EXCK172
EXCK173
EXCK174
EXCKLTS
EXCK176
EXCK1?7
EXCK178
EXCK179
EXCK180
ExCKl81
EXCK182
EXCK183
EXCK184
EXCK185
EXCKl86
EXCK187
EXCK188
EXCK189
EXCK190
EXCK191

"EXCK192

EXCK193
EXCK194
EXCK195
EXCK196
EXCK197
EXCK198
EXCK199
EXCKZ200

- EXCK201

EXCK202



SUBROUTINE B1V
INTEGER RDRUMSDRUM s TDRUM

DOUBLE PRECISION AsBsCoCSToDsDTOsDWOIDSTIDTLIFAGWO9PPLLPPL2
1 sPP139PP219PP22sPP239SSTeTT1sTT2sTT39TTOITSCHU29V20W1eW20W3
2 sWOIWSCoXKT XYY sYYsGTO

COMMON XYY(3096»510A(30)oB(BO)’C(SO)’CST(30)00‘30)’DT0(30)

1 sOWOI(30)+sDSTI30)»FA(30)sGTO(30)9+GWO(30)sPPL3(30)sPP23(30)
2 sTT3(30)ewW3(30)9sSST -

COMMON RI(301sDT1(30)»YY(30s6) +SLOPXsSLOPY sHEIGHT sETALsETA24XETA2
LIYETAZ2y IHT o IANV I IGOGETAINXsETAINYsCSOUT(2) 9»CRS1RAASTOUPRAYH3 9 CFCE
23WS(30)»USTsCWIHAT sHST sRANS»RABNSIRABSsCRNS s TRAUSXTZ -~

COMMON XKUI{30)sVVEL(30)»SRSIRADMX s 1GOGO»ROW I XMQDEL
1 s XLAMSRSUM(15) 481982

. COMMON PP11(30)sPP21(30)sTT2(30)sTTO(30)sTSC{30)swl(30)sW0{30]

C #us

111
112

1 pSC{30) o XKTLA014CUL30)sCVI30)sDTOT(30)sDTT(30)sUL(3Q)sV1I(30)

2 22DL2(30) »S0UL{20)»S0U2(20) 9SHLI{20)»SH2(20) sNCLI9ISSI1s1SSI2

3 2 ITS2(20) 2 1TS1(20)sECLI1094)sLLCI(1005)9TCLI(1094)sISTEP(10)

4 sRAINI(LO) o ICUVI20) o XOCUL20)9XOCVI(20) 9 XACU(2D) 9 XACV(20)

5 sNXNULI0) o TTWIDECLCOCOB ICKINTFORIGSF 9sGFR9DTSFHSF

6 sPHIRWYGD2 s ISTR9SOSCH»SOABIXMNCsCPHY»SPHsPHI sH2 IGONY s NTCUV

7 Z(30)OZA(30)’DZ(30)’DS(’O,9PA(45)QTA(QS)OQA(45)|C08(45)0COM(181

COMMON U3(30)4V3(30)»TBOI30)sWBOL30)4CKO(30)sCSW(30)sPSS(30)

1  sE(309292)F{3032)»FST(309219R(30s292)sBRI(30)sTTI(30)sEC(H)

2 sTCLIS)sLLCI6) 9STL(50)9DSTLI50)sDUWIS0) »QS(50) sRAI(20)9PST(30)

COMMON ITIMES(20) s IXTRASMARAY(20)9PSFAIN(20)

COMMON - SAVE s TDEL s XDT19DT o XDsDECLX sDCHGsPHIBOT sHWEST9EMIZWC59CH
INXs IXoNT» IMAXIJIMAX NP L IPLINP2sNMLaNM29IP29IP39IML9IM29IM3
2149 JAYRDRUMISDRUMs TDRUM IGRID s IMARASRTIME » IPOLPI29CFARSNT IME
IEX2IEX3sEXO9XNVIXNT sBETVIBETTHDT2+sDTAIDTAZ9GsCP P sGAMIGAM2
SROAIALF o XK1 9 XK29sRALFIRCHICT9C329XK129SHIHKKIHK29A1 A2
sNWSYY INTOP1+DELH TWe INEWs» ITAPE» IRAT o INEWC

COMMON BGsARSAWISIGIATCoSKsI2ZWsI2ZWLln1Y IR-LY.NCSnNCRoNLAPoNCL

1 sNTOP sMA s NATAL sLAND s NVARL1 s NVARGICPPHIITESTP

COMMON T1oT2eT39TG4aT59T60T7oT8sT9eTL09TL11loT129XIINIXJINSTEXT20

2 s T139T14sT154T169XD1sYD1 .

3 SISHIRAINXSETHIAT»STHPTINUXILOCXYY(5) sNULX

COMMON  CUTsCVTsCLsQSTINEsIGETINNLINUsITMe 119129139159 1TeMS9NSy11
COMMON COALS50)1CGALS0) sPAABISO)»PASALIS0) sRA(30)RBL30D)»FNI30)
1 o L1IHTI12IHToI3IHTy141IHT

DIMENSION U2(30)sV2(30)sTT2(30)sW2(30)9PP12(30)sPP22(30)
EQUIVALENCE (YY(192)sU2020 0o lYY{292)sV201))s(YY(106)ePP22(1))
1 o (YY(L93)sTT2(1) oYY 196)yW2(1))a(YY(195)sPPL2(1))
%3 #3334 BIV 3% 36 % % * % % 9% % 33 % %

T4l = TT2(IPLl) = 273416 + TTO{IP1) :

T21 = TT2(IP1) = 35.66 + TTO(IP1)

T31 = 340 + T¢5 %Ta6l/T721

QSG = CIlnl0 #%xT31 .

COMPUTE W SCALE FACTORS AT INTERFACE IN INITIAL TIME STEP
IF (I1TM=1) 19292

IF (IGONY) 11191114112

WO(LIPl) = QSG

W2{1P1l) =060

DWO(IPl)= WO(IPZ)-WO(IPl)

GWO({IP1l)=DWO(IP1I/2(1P2)

GO TO 11

WV EWN -
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81v000
81v001
BIV002
BIV003
BI1VOO4
BIVOOS
BIV006
BIVOO7
B1v008
B1V009
BIV010
BIVO1l

BIVO12
BIVO13
81V014
BIVO15
BIVO16
BIVOL17
BIVO18
BIVOL19
BIV020
BIV021
BIv022
81v023
BIVO24
BIV025
BIV026
BIVO27
B1V028
BIV029
BIV030
BIVO31
BIV032
81V033
BIVO34
BIVO35
B1V036
BIV037
BIV038
8IV039
BIV040
BIVO41
BIV042
BIV043
B1V044
BIVO45
81V046
BIV047
BIV048
BIV049
BIVO50
BIVOS51
BIVO52
BIV053
BIVOS54



2 wW2¢ IP1)=QSG*XMQ+(1.-XMQ)*(W2(IP2)+WO(IPZ))*WO(!PI) BIvV055

11 IF(DEL)204+60920 BIV0O56
SECs 3434l : . 81v0o57
20 T1 = ROA#XKU(IPL) /7 DZ(IPL) Biv0os5s
T2 = ROWHXKU(IM1) /7 DZ(IM1) : : 8I1Vv059

T3 = T1#U2(IP2) + T2#U2([IM1) . 81IV060

T4 = T1I#V2(1IP2) + TZ*VZ(IMI) 8IV061

15 = Tl + T2 : B8IvVo62
U2(IX}) = T3/T5 BIV063
V2{IX) = T4/T% ’ . . . BIV06,

GO TO (60+61+64460)921GOGO . BIVO6S

61 IFI(IANV.EQel) GO TO 62 e e o BIV066
U2{IX}= 040 BIVO6T
U20IPL) = U2(1IX) ' . BIvoes
v2{IPl) = V2(1IX) ) ’ BIV069

GO TO 70 . 81v070

62 V2(1X) = 0.0 T _ : S BIv0o71
V2{IPl) = V2(IX} : ’ o BIVOT72
u2(tpPl) = U2(1IX) . 8IV0oT3

GO 10 70 ' , BIV074

60 U2(IX) =060 . : ' 8IV0O7S
U2(IP1) = 040 . ‘ 8iV0o76
V2(IX) = 040 _ , BIVO77
V2(1P1) = 040 ' _ : ‘B1v078

: GO 10 70 : : _ ) . Blv0o79
64 U2(IP1) = U2(1IX) B8Iv08o
v2(1IP1) = V2(IX) : . ’ .8l1vosl

70 T10 = U{IX)#%2 + V2(1X)*%2 ) Blvose
WSIIX) = SQRT(T10} _ BIvQos3a
WSLIPY1) = WSI(IX) . glvoss
1001 76 = le = (W2(IM1l) + WOUIM1)] # 1eE~3 ' BIv085
IF(ITMsEQsO) CE = 0, . ) BIVO86
CF=W2({IM1)*CE/T8+WO(IM1)*#CE/TS8 A ‘ BIvo8?7

T9 = +CF/ROW/XKT{IM]1) BIvo8s

30 W2(IX) = T9 # DZ(IM1) + W2(IM1) = DWO(IM1} . . BIvos9
IF{ITM=1132+99999 _ 8Iv090

32 WOLLIX) = T9 # DZ(IM1) + WO(IM1) BIvV09l
W2tIX) = 0.0 BIVQ92
DWO(IM1) = WO(IX) = WO(IMY) : ' BIV093
GWO(IM1) = DWO(IMLl) /(=Z2(IM1)]} - 8IV094

31 GO TO 99 . ' B8IVv09s
SECe 3e342 ST : BI1V096
40 CONTINUE : A BIV097
T3 s 81 + SQRT(ROA/ROW) * B2 ' 8lvo9s

T4 = WSLIP2) = WS{IM1l) ) ‘ BIV099
IF(XLAM) 41441442 BIv1ioo

41 UST = WStIP2)/ Bl BIviOol
GO TO ( 1419141+14191642)9]1GOGO 8lv1l02
142 WS{IX) = 0. : B8IV103
GO TO 43 BIvioa
141 WSIIX) = WS{IMl) + SQRTI(ROA/ROW) % UST # B2 8IV105
GO TO 43 ) ) . : 81V106

42 UST = T4/T73 ' 8IV107
WS{IX) = WS{IP2)~USTHB1 ‘ Blvlos

43 WS(IP1l) = WS{IX) ' 8ivlio9
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44

49

50

52

- 99
990

TS5 a WS({IP2) = WS(IX)

T6 = 15/74 :
U2(1x) = U2(1IP2) =~ (U2(IP2) = U2{IM1))*T6
V2(IX} = v2(1P2) = (V2(IP2) = V2{IM1)1#T6
IF{IGONY«EQeO} GO TO 44

U2(IX) = Qo

V2IIX) = 0o

U2(1P1) = U2(1X)

V2(IP1) = V2{IX)

QST = (w2(IP2) = WZ(IPI))/81+DWO(IP1)/BI
T7 = ABS(UST)

IF({ITM¢EQesO) RAINX=0s .

CE =(~ROAX*T7%QST/10004)=RAINX

T8 = 1¢ = (W2(IM1) + WOUIM1)}) % 1e¢E=3

"CF = W2(IM1)*CE/TB+WO(IM1)%CE/T8

XKULIP1) = UST##2 * DZ(IP1l) / WS({IP2)
XKT(IP1l) = XKU{IP1)
IF{IGONY«GT40} GO TO 99

XKU(IML) = UST##2 # DZ(IM1) /7 ABS(WS(IX)=WS{IM1)) * (ROA/ROW)

XKTUIMY) = XKU(IM1})

SST = CF/SQRT(ROW*ROAY/T7

W2({IX) = W2(IMl) + SST*B2 « DWO(IM1)
IF{1TM=1152499499

wo(IXx}) = CF/ROW/XKT(IMI)*DZ(IM1)+W0(IM13
w2lIX) = 040 -

OWO(IM1l) = WOL(IX) = WO{IM1)

GWOLIML) = DWOLIML) /(=Z(IM1))}

IF (IPOL=1) 999499219990

CALL LINEAR (ITMsITS29191SSI29LeS0U2sT29T4e T4 T4 sTUr»TlsTh)
SH2(20) = T2

T2 = SHZ(l) * T2

pP22{IP1) = T2#DZ(1P1)/XKT(IP1)/ROA+PP22(1P2)

992 CALL LINEAR (ITMsITS1s1s1SSI1sLoSOULsT1sT4sTA9T4sTAT4TH)
SH1{20) = T1
Tl = SH1(1l) » Tl _
PP12(1PLl) = T1#DZ(IP1)/XKT(IP1)/ROA+PP12{1P2)
999 RETURN
C *ettusns #uann CTW HRERRR 2 TITYY

C

ENTRY CTW(X19X2+X39X0)

COMPUTE COEFFICIENTS FOR TeW IN ATMOSPHERE OR OCEAN
DOUBLE PRECISION Z21922+9Z234+AD» AAD0AAAD

DOUBLE PRECISION X19X29X3sX0sCX “
DIMENSICN X1(1)9X2(1)9X3(1)9X0(1)

A(111=0,

21=0T2/(D2Z(11)+DZ(11))

22aXKT(I1)/DZ(11) + QeS*VVEL(II)
Z3=XKT(IT1/DZ(1]) = Q¢5#VVEL(II)

ClIllm=Z]1%23

BUI1)=C5+21#%(23+422) ’
AD°C6*X2(II)+ZZ*ZI*(X2(III+X0(I1)I-GDZ*(XI(II)I
AAD=DT*FA(LI)
AAADB(B(Il)-CS)*XO(IX)+C(Il)*XO(II+1)
D(111=AD+AAD~AAAD

DO210 J=11s1IT

21=072/7(D2(J+1)4D2{J))
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81V110
BIV1ll
BIV112
BIV113
BIV1l4
BIV11S
BIV116
BIVIl?
BIV118
BI1V119
BIV120
BIV121
BIV122
BI1V123
BIV124
BIV125
BIV126
BIV127
BIV128
BIVi29
81V130
BIV131
BIV132
8I1V133
B1V134
BIV135
BIV136
BI1V137
BIV138
BIV139
8IV160
BIV141
BIV142
BIV143
BIV144
BIV145
BIV146
BIV147
BIV148
BIV149
81V150
BIV151
BIV152
8I1v153
BIV154
BIV155
BIV1S6
BI1V157
BIV158
BIV159

‘81V160

BIvliel
BIV162
BIV163
BIV1i6s



210

211

256
212

221

22=XKT(JI/DZ21J) 4+ Q0¢5%VVEL(J+1)

Z3=XKT(J+1)/DZ‘J*1) - 005*VVEL(J+1)

A(J)a=21#22

ClJlu=Z1%23

B(JI=C5+21#(23+422)
DIJI=Co¥X21J+L)=GD2#XL(J+1)+DT#FA{J+1)
OD(U)=D{JI=(ALIIRXO(UI+(B(J)=CH)*XO(J+1)+C{J) #X0(J+2))
CONTINUE
D(IT)=D(IT)+ZI*Z3*(X2(IT+2)+X0(IT+2))+C(IT)*X0([T*Z)
ClIT)=0.

CST(I1)==C{11)/8B(1I1}

OST(IL1I=D(11}/8¢(11)

DO211 J=IIy12

21=A(J)%CST (J=1)4B(J)
CST(J)==ClJ) /21

22=D(J)=A{J}#DSTJ=])
DST(J) = 22721
Z1=D(IT)=ALITI®*DST(12)
22=ACITI*CST(I2)+BLIT)
X3(13)=21/722
IF(IGONY+GT40) GO 7O 212
IF (IHT«EQesl) GO TO 212
TIHT = [HT =1

DO 256 1=1» X!HT

X3(1) = Qo

D0221 Jsl4slb

NR=1T=J

CX = CSTINR) #* X3{NR+2)
X3(NR+1) = CX + DST{NR)
RETURN ‘

END
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BIV165
BIV166
8lvle?
BlV1e68
B1V169
BIV170
BIV1l71
Bivirz
BIV173
BIV174
BIV175

. BIV176

8lvl7Y
Blvlits
BIV179
Bivlsgo
81visgl
BIvVls2
B1v1g3
BIV184
B1v1gs
8Ivise
BIvl1a?
BIvies
Blvls9
8IV190
BIvl9l
BIv1g2
8ivli9a
BlVlos
B1v195



SUBRCUTINE TEMPRT

INTEGER RDRUM s SDRUM » TDRUM

DOUBLE PRECISION AsBeCoCSTsDsDTOIDWOIDSTSOTLsFAIGWOWPPLILPPL2
1 sPP139PP21sPP22yPP239SSToTT1oTT2TTAsTTOTSCoU25V2oWloW29W3
2 sWOsWSC o XKToXYYsYYsGTO

COMMON XYY (30+6s5)sA(30)9B130)sC{30)sCSTI(30)sD130)DTO(30)
1 'OV (300 sDST(30)4FA(30)9GTOL30)9GWO(301PPL3L30)PP23(30)
2 o TT3(30) sW3(30)9SST

TMPRTOOO
TMPRTO0O01
TMPRTQO02
TMPRTO003
TMPRT004
TMPRTOOS5
TMPRTO00Q6
TMPRTO007

COMMON R1I(30)sDT1(30)9YY(3096)sSLOPXsSLOPYYHEIGHTIETALSETA29XETA2sTMPRT008
1YETA2»IHTs JANVeIGOGHIETAINXIETAINY s CSOUTI2) 9CRSIRAASTOUPRAIHI »CFoCETMPRTO09

24WS(30)sUSToCWIHAT +HSI »RANS+RABNSIRABSYCRNS» TRAUS 1 XT2

COMMON XKU(30)sVVEL(30)2SRSIRADMX s IGOGOsROW s XMQIDEL

1 s XLAMsRSUM(15) 981982

COMMON PP11(30)sPP21(30)sTTI(30)+TTO(30)sTSCI30)sWl(30)sWO(30)
¢WSCI30) 9 XKT(30)sCUI30)9CVI30)DTDT(30),DTT{30)»UL(30)5V1(30)
2ZDL2(30) +S0UL(20)sS0U2(20) 9SH1(20)oSH2(20) oNCLIWISSI1sISSI2
$ITS2(20) s ITS1(20)sECLI(10+4) sLLCIL1095)sTCLI(1094)sISTEP(10)
SRAINI(10) s ICUV{20) 9 X0CUI20) 9XOCV{20) 9 XACU{20) e XACV(20])
SNXN{10) p TTWsDECLCOCOBYICKINTFORIGSF sGFRIDTSFSF
sPHIRYGD291STR»SOSC+SOABI XNOsCPHISPHIPHI 9 H» IGONY s NTCUV

4

N0V S WN -

COMMON U3(30)sV3({30)sTBO(30)sWBO(30)9CKO(30)sCSWI30)sPSS(30)

1 2E(300292)9F(2092)sFSTI3002)sRI3092+2)9BR(30)sTTI(30)4EC(S)

2 sy TCLIS) s LLC(S6) »STLIBO0sDSTLI50)sDUWIS0) 9QS(50) 9RAI(20)PST(30)

CCMMCON ITIMES(20) 9 IXTRASMARAY (201} +sPSFAIN(20)

COMMON SAVE s TDEL#XDT19DT o XDsDECLXsDCHGIPHIBOTYHWEST» EM’ZW’CS’Cé
INXoIXoNT o IMAXOUMAXINP LY IPL NP2 INMIONM23IP29sIP39IM191IM29IM3
1149 TAYRDRUNMSDRUMSTDRUM IGRID s IMARASRTIME 9 IPOLsPI29CFARNTIME
$EX24EX31EXG6 9 XNV IXNTsBETVIBETTIDT24DTASDTAZ2sGsCP P 1 sGAMIGAM2
yROASALF 1 XK1 9XK2 sRALFIRCHICCHCA29XK12 s SHIHKKIHKZ 1AL 9A2
sNWSYY sNTOP L sDELH TWINEWIITAPE» IRAT s INEWC

COMMON BGsARIAWISIGIATCISKIIZWaI2WLaIY 2 IRaLYINCSINCRNLAPINCL

1 sNTOP sMASNATAL s LAND sNVAR1 s NVARGSCPPSITESTP

COMMON T1sT2sT3sT4sT5eT6sT79T8sTOsTLIOsT1I1sT1I23XIINIXJINITEST20

2 s T139T14sT159T169XD19YD1 ,

3 s1SHIRAINXGETHIAT sSTHPT e NUXsLOCXYY(5) sNULIX

COMMON CUToCVTsCLlsQSTINESIGETsNNLINUsITMoI1ls120I391591ToIMSaNSsI1
COMMON COA(50)¢CGA(50)oPAAB(50)oPA5A(50)oRA(30)oRB(30)oFN(30)

1 » IMIHTI2IHTI3IHTsI4IHT

DIMENSION U21(301»v2(30)sTT2(30)»W2(30)PP12(30)+PP22(30)
EQUIVALENCE (YY(191)sU2{1))9lYY(192)sV2(1))e{YY(106)ePP22(1))

1 o lYYUYXe3)sTT201))a(YY(194)sW2(1) Do (YY(195)sPPL2(1))}

COMMON /TAPBLK / 1UAR969IUAR9T791UARG8 [UARIY

COMMON/INPUT/ VARIN{(20494)sNVCHS{S) oGNV(301s8)

COMMON /GRDNTS 7/ GXY{(30s12)9PGXY({30912)sCGXY(30912) .

DIMENSION ZEI(’OoélsZE2(30’6)9PUX(30)oPUY(30)oPVX(30)oPVY(3O)

1 sPTX{30)sPTY(30)sPWXI30)+PWYLI30)9XP1(30)9PPLYI(30)

2 aXP2(30)sPP2Y(30)+sCUX{30)sCUY(30)sCVXI(30)9CVYI(30)

3 'CTX(30)oCTY(BO)gcwx(BO)’CWY(30)oCPlX(30)oCP1Y(30)

4  WCP2X(30)eCP2Y(30)

EQUIVALENCE (GXY(191)»2E1(191))s(GXY(1s7)9ZE2(1s1))

EQUIVALENCE (PGXY(191)sPUX(1))s (POGXY(10T7)sPUYI(1})
EQUIVALENCE (PGXY1192)9PVX{1))s (PGXY(198)sPVYY{(1)})
EQUIVALENCE (PGXY(193)sPTX(1)}s (PGXY(1+9)sPTY(1))
EQUIVALENCE (PGXY(1ls4)sPWX(1))y (PGXY{1s10)sPWY(1)
CQUIVALENCE (PGXY(195)sXPLl{1))s (PGXY(1911)yPPLlY(]
EQUIVALENCE {(PGXY(196)sXP2(1) ) (PGXY(1912)9PP2YI(1
EQUIVALENCE (CGXY{191)aCUX (1))3{CGXY (137 )oCQuUY (1
EQUIVALENCE (CGXY{192)yCVX FIolCGXY {198 ) oeCVY (1

WP W N

) )
) })
) 1)
1 3
(1 1)

39

TMPRTO10
TMPRTO11
TMPRTO12
TMPRTO13
TMPRTO14
TMPRTO15
TMPRTO16
TMPRTO17
TMPRTO18
TMPRTO19

$Z(30)sZA(20)sDZI30)sDS(30)sPAL4LD) s TA(LS5)»QA(45)»COB(45)yCOM(18)TMPRTO20

TMPRTOZ21
TMPRTQ22
TMPRTO023
TMPRTO24
TMPRTO025
TMPRTO026
TMPRT027
TMPRTO028
TMPRTO029
TMPRTO030
TMPRTO31
TMPRTO032
TMPRTO33
TMPRTO34
TMPRTO35
TMPRTO36
TMPRT037
TMPRTO38
TMPRTO039
TMPRTO040
TMPRTO41
TMPRT042
TMPRTO43
TMPRTO44
TMPRT045
TMPRTOQ46

"TMPRTO47

TMPRTO48
TMPRT049
TMPRTO50
TMPRTO51
TMPRTO052
TMPRTO53
TMPRTO54
TMPRTO055
TMPRTOS56
TMPRTO57
TMPRTO58



EQUIVALENCE {CGXY{193)sCTX (1)) 9(COXY (149 J1oCTY (1)) TMPRT059
EQUIVALENCE {CGXY(1s4)aCWX (1)) o(CGXY(1010)sCWY (1)) “TMPRT060
EGUIVALENCE (CGXY(105)9CPLIX(1)) o (COXY({1s21)sCPLY(1)) TMPRTO61
EQUIVALENCE (CGXY(1ls6)9CP2X(1) )9 {CGXY{2s12)sCP2YLL)) TMPRT062
IF(1TMeLEL1)ICTR = O TMPRT063
ICTR = ICTR + 1 TMPRTO64
IF(1CTR.LT+1)GO TO 888 TMPRTO065
ICTR = 0 TMPRT066
PRINT 1o ITMeNSIMS TMPRTO67

1 FORMAT ('1TIME STEP's15s' FOR srAron'.zls) TMPRTO068
GO TO (5501955195521553)»1GOGO TMPRT069

550 PRINT 554 i TMPRTO70
- GO TO 501 , TMPRTOT1
554 FORMAT(1H+140Xs! (COASTAL CORNER STATION}*) TMPRTO72
551 PRINT 555 TMPRTO73
GO TO 501 TMPRTO74

555 FORMAT(1H+¢40Xs ! {COASTAL STATION)!) TMPRTO75
552 PRINT 556 ~ TMPRTO76
GO TO 501 TMPRTO77

556 FORMAT(IH+040X9‘(WATER STATION) ') TMPRTO78
553 PRINT 557 TMPRTO79
557 FORMAT¢1H+.4ox.'1LANo STATION) ") TMPRTO80
501 PRINT 4 TMPRTO081
DO 10 IP=1/iNP1 TMPRTO082
PRINT 29 Z(!P)oUZ(IP)oVZ(IP)oTTZ(IP!oHZ(IP)oXKT(IP!:PPlZ(lP)’ TMPRTO83

1 VVELUIP)»DTILIP) - TMPRTO084

10 CONTINUE TMPRT085
PRINT 139 RANSIRABNSIRABSsRAAICRNS»CRS +s TOUPRA TMPRTO86

13 FORMAT(/? RANS RABNS RABS TMPRTO87
1 RAA CRNS CRS TOUPRA'/ TMPRTOBS8

2 7E1848) " TMPRTO089
PRINT 149 SRSeCEsCFoHAI sHSI9H39»TRAUS TMPRT090

14 FORMATI(/! SRS CE, CF TMPRT091
1 HAL HS1 H3 TRAUS '/ TMPRT092

2 7E18.8) : TMPRT093
-PRINT 154 {RSUMI1)sl=108) _ : TMPRTO094

15 FORMAT(/! LE A [ P TMPRTO095
1 R(1=~A) RA - MAN T2##4TMPRT096

2 '/ BE16e6) TMPRTO097

4 FORMAT(//' HEIGHT u2 v2 TEMP TMPRTO098

1 w2 XKT PPl VVEL DT1 '/)TMPRT099

2 FORMAT{(9E1445) ' TMPRT100
888 RETURN TMPRT101
ENTRY TEMGRA TMPRT102
PRINT 5 TMPRT103

+ 5 FORMAT(! THE FOLLOWING ARE COMPUTED GRADIENTS FOR RESTART!/! PTMPRT104
1UX puUY PVX pPVY PTX TMPRT105

2 PTY PWX PWY HEIGHT'/) , TMPRT106

DO 61=1NP1 TMPRT107
PRINT 7» PUX(I).PUY(I)oPVX(I)oPVYtIloPTX(X)oPTY(I)onX(l)oPWY(IJo TMPRT108

1 2(1) TMPRT109

6 CONTINUE TMPRT110
PRINT 778 TMPRT111

D0 777 I=1iNPL TMPRT112
PRINT 7.CUX(1)ocuvcx).cvxtx)ocvvcx).crx(x).crvcx».cwxc:x.cwvtx) TMPRT113
1921(1) TMPRT114

777 CONTINUE TMPRT115
778 FORMAT ('OCENTERED GRADIENTS') TMPRT116
7 FORMAT(BELl4454F840) TMPRT117
RETURN TMPRT118

END TMPRT119
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SUBROUTINE TTSQ TTSQ000

COMPUTE FCN A AND SET INDICES T1TSQ001
INTEGER RDRUM»SDRUMe TORUM 1750002
DOUBLE PRECISION Z122 TT5Q003
DOUBLE PRECISION AZER(36) TTSQ004
DOUBLE PRECISION AsBoeCrCST9DsDTOsOWOSDSTIDTL9FAIGWOIPPL1sPP12 7150005
1 SPP13yPP2LloPP22oPP239SSTeTT1TT29TT39TTO»TSCHUZIV2eWlsW2sW3 TTSQ006
2 WO IWSCHXKTsXYY9YYsGTO TT5Q007
COMMON XYY (30164513A(30)9B(301+C(30)+CSTL30),0(30}+DT0(30) T75Q008
1 ’DWO(BO)oDST(BO)oFA(30)tuTO(30)oGWO(30)’PP13(30)0PP23(30) T7TSQ009
2 sTT3(30)9W3(30)4+5ST T1SQ010

COMMON R1(30)+DT1(30),YY(30 6)n$LOPX SLOPYoHEIGHToETAloETAZOXETAZo TTSQO11
IYETA24 IMT s IANV o JGOGPETAINXsETAINYsCSOUT{2) 9CRS9RAASTOUPRAIHIICFsCE TTSQOL2

29WS{30) sUSTICWIHAT sHSI sRANSsRABNSIRABS sCRNS» TRAUSXT2 TTSQO13
COMMON XKU{(30)sVVELI30) 9 SRSsRADMX IGOGO ROV » XMQsDEL TTSQ014
1 s XLAMSIRSUM(15) 981482 ' TTSQO15
COMMON PP11(30)sPP21(30)sTT1(30)»TTO(30)sTSCI30}oW1l(30)sWO(30} TTSQQ16
) sNSC(30) s XKT(30)sCUI30)sCVI30)sDTDOT(30)sDTT(30)»UL(30)9V1(30)} TTSQ017
2 920L2(30)950UL{20)950U2(20)9SH1120)0SH2(20) sNCLI»ISSI1s1ISSI12 T1T5Q018
3 s ITS2(20) s ITSLU20)9ECLIL1094) oL LCIC1095)9TCLIL10004)9]1STERP(L10) TTSQO19
4 PRAINI(10) s ICUVIZ20) 9 XOCU(20) 9XOCV(20) s XACU120) 9 XACVL20) TTSQQ20 -
5 sNXN(L10) s TTWHsDECL +COCOB s ICK¢eNTFORWGSF +GFRIDTSF #SF T75Q021
6 tPHIRIGD2 9 ISTR9SOSCrSOAB Iy XNOsCPHSPHPHI sH2 IGONY s NTCUV TTSQ022
7 12130)9ZA130)sDZ(30)+DS(30)sPAL45}TALLS5)9QA(45)»COBIGS5)»COMI18) TTSQO23
COMMON U3(30)sV3130),TBO(30)sWBO(30)9CKO(30)»CSWI(30)9PSS(30) TTSQ024
1 1E(300202)0F (3002} 9FST(3092)9sR(3002¢2)198RI30YTTI(3014ECK(H) TTS5Q025
2 sTCLIS) sLLCI6) 9STA(S50) sDSTSIS50) sDUWIS0) 9QSI50)9RATI(20)sPST(30) TTSQ026
COMMON ITIMES(20) o IXTRASMARAY(20)sPSFAIN(20) TT5Q027
COMMON SAVEZ»TDELIXDTY1sDT s XDsDECLXIDCHGIPHIBOT s HWESTIEMIZWaC59C6 TT5Q028
1 aNXsIXoNT o IMAX S UMAXSNP Lo IPLsNPZINMLIINM2yIP291P34IM1 9 IM20IM3 TT15Q029
2 1149 AIRDRUMISDRUMsTORUMS IGRID s IMARAWKTIME » IPOLYPI2»CFARINTIME T15Q030
3 WEX29EXIsEXO XNV IXNT+BETVIBETTsDT2+DTAIDTA29G9CP P ] +GAMIGAMZ TTSQ031
4  sROAWALF o XK19XK2yRALF9sRC9CCaC329XK129SHIHKKIHK23A1 A2 TT15Q032
5 sNWSYYsNTOPL1sDELH TWeINEWHIITAPEY IRAT S INEWC TT5Q033
COMMON BGsARVAWISIGIATCISKeIZWalZWlaIY»IRILY sNCSoNCROINLAPINCL TTSQ034
1 sNTOP sMAINATAL sLAND s NVARL s NVARGICPP 91 TESTP TTSQO35
COMMON T1sT25T3sT4sT59T64T79T80T9+T10 Tll.TlZ.XIINOXJIN’TE’TZO TTSQ036
2 9 T13sT149T159T269XD19YD] 175Q037
3 sISIRAINXIETIATsSTHPTsNUXsLOCXYY(5) 9NULX TTSQ038
COMMON CUTsCVTC1sQSTINEIIGETINNIINUITHMII1 91291391591 TeMSeNSeI]l TTSQO39
COMMON COA(5O)0CGA(50)oPAAB(50))PASA(50)9RA(30)0R8(30)9FN(30) TTSQ040
1 o JLIHTI2IHTHI3IHTy14I]IHT 175Q041
DIMENSION U2(30)eV2(30)sTT2(3019W2(30)PPL2(30)sPP22(30) T7T5Q042
EQUIVALENCE (YY{(121)soU201))e(YY(1902)oV201))alYY(106)9sPP22(1)) TTSQ043
1 slYY(193)aTT2¢L) ) oYY {1sa)oW2(1))e(YY{105)sPPL12(1}) TTSQ044
COMMON /TAPBLK / IUAR961IUARS7»IUARS8 s IUARIY _ TTSQ045
COMMON/INPUT/ VARIN(30s4) sNVCHS(5) sGNV(30+8) T7SQ046
COMMON /GRONTS / GXY(30912)sPGXY(30+12)9sCGXY (30912} TT1S5QQ47
DIMENSICN ZEL1(30+6)9ZE2(3096)+PUXI30)9yPUYI30)PVXI30)sPVY(30} T75Q048
1 PTX(30)9PTY(30)sPWX(30) oPWY(30)sXP1(30)sPPLY(30) T7T5Q049
2 sXP2(30)4sPP2Y(30)sCUXI30)sCUYIL30)9CVX(30)sCVY(30) TTSQ050
3 sCTX(30)sCTY{30)sCWX{30)sCWY(30)sCPLIXI30)sCPLlY (30} TTSQ051
4  #CP2X{30)sCP2YL30) TTSQ052
EQUIVALENCE (GXY({191)3ZEL1(291)) s (GXY(147)92E2(1s1)) TTSQ053
EQUIVALENCE (PGXY(1al)sPUX{L1))s (PGXY{1s7)sPUYLI1)) T7TSQ054

41



117
18

110

146

131

130
145

140
41

EQUIVALENCE (PGXY{192)9PVX(1)}s (PGXY(148)sPVY(1))
EQUIVALENCE (PGXY(193)sPTX{1))s (PGXY(199)sPTY(1))
EQUIVALENCE (POXY(1ls4)sPWX{1))s (PGXY(1s10)sPwWY(1l)
EQUIVALENCE (PCXYU1195)9XP1{1) ) (PGXY(1s11)sPPLlY(1
EQUIVALENCE {(PGXY(1+6)9XP2(1))s (PGXY(1412]sPP2Y(]
EQUIVALENCE (CGXY(1s1)sCUX (1) 19{CGXY(1a7 doCUY (1]
EQUIVALENCE (CGXY(192)9CVX (1)1 (CGXY (198 )}
EQUIVALENCE (CGXY{193)oCTX (1))9(CGXYI2499 }sCTY (1

YoCvVY |

)
)
1

)

b
1)
})
})
bl

EQUIVALENCE (CGXY(l9a)sCWX (1314 (CGXY{1s10),CUY (1))
EQUIVALENCE (CGXY(195)sCPIXI1))o{(COXY(1s11)sCPLY(1))

EQUIVALENCE (CCXY(1s6)sCP2X111 )9 (COXY (19121 9CP2Y(1))
C feRitmiens HAHRE TTSQ - HHNNR '

IF {1TMeGTe1)GO TO 18
DO117 I=1y36

AZER(]I) =0
IF(NVCHS(2)4EQel)GO TO 41
T~=0CEAN :

D0110 J=29IM1
21=02(J)1#PTX{JI+V2{J)12PTY{J)
FA(J)==21+DT1(J}

CONTINUE

Il=]

11=2

1T=1M2

1251M3 -

13=]1M1

4s]

IF({IGONY+EQel) GO TO 146
15 2 IT= [HT+1
IF(IHT«GTe2) GO TO 131

15 = IM3

Il =}

11 = 2

CALL CTW(TT1sTT29TT3,TTO)
IF{IGONY#EQusl) GO TO 145
w=S OCEAN

DO130 Js2e1IM1
Z1=U2(J)¥PWX(JI4V2LII)2PWY (V)
FALJ) ==21

CONTINUE

CALL CTW(W1lsW29W34WO)

W=Q ATMOSPHERE

D0140 J=1P2sNX

21=U2(J) #PWX(J)+V2LJ)#PWY(J)
FA(J)==21

CONTINUE

11 = [Pl

“11=1P2

I TaNM1

12=NM2

13aNX

I5alA .
IF(NVCHS(2)4EQ41)GO TO 22
CALL CTWIW1loW29W3sWO)
T==ATMOSPHERE

L2 & 2 2 1 2

TTSQ055
1150056
TTSQ057
TTSQ058
TTSQ059
7150060
TTSQ061
TT5Q062
TTSQ063
TTSQ064
TTSQ065
TT5Q066
TTSQ067
TTSQ068
TTSQ069
TTSQ070
TTSG071
TT5Q072
TTSQ073
TTSQ074
TTSQ075
TTSQ076
TTSQ077
1750078
T7SQ079
TTSQ080
TTSQ081
TT5Q082
TTSQ083
TT5Q084
TT5Q085
TTSQ086
TTSQ087
1150088
1750089
TTSQ090
TTSQ091
TT75Q092
1750093
TTSQ094
TTSQ095
TTSQ096
TTSQ097
TT5Q098
TTSQ099
TTSQ100
TTS0101
TTS0102
TT5Q103
1750104
175Q105
TTSQ106
TTSQ107
1150108
7750109



120

22
l61

162

164

165

169

D0120 J=1P2sNX
Z1=U2(JI#PTX(JI+V2(JIRPTY(J)

22=GAMZ2/1IDZ1JI4D2ZLI=-1) I RIXKT L) =XKT(J=1))
Z23=U2{J)2SLOPX+V2(J)#*SLOPY

FA(J)==Z14224DT1{(J)} =~ VVEL(J) * GAM~Z3#GAM

CONTINUE

CALL CTWITT1sTT2:TT39TTO)
IF{IPOL=1)169+41644161

D0162 J=1P2sNX

ZY = U2CJ)*XP2{J1+V2(0)#PP2Y(J)

22 = Qs

IF {((J=IX)eGTeb6) GO TO 162

22 = SHZ(ZO)*SHZ(J'IX) 12(J0+1)=21J=2)1#%2,/R0OA

FA(J) = =21422

CALL CTW (PP21+/PP22+PP234AZER)

DO165 J=1P2yNX

Z1 = U2(J)I*XPL1(J)+V2(J)#PPLY{J)

12 = O,

IF ({J=1X)eGTeb) GO TO0 165

22 = SHI(ZO’*SH](J-IX’ /(Z(J+1’-Z(J-1))*Z./ROA
FA(J) = =21+22

CALL CTW (PPlliPPlZ'?Pl3’AZER)

CONTINUE

RETURN

XTI T maaRR GWC LYY 22

ENTRY GWC’

COMPUTE GEOSTROPHIC WINDS AND CURRENTS
DIMENSION SX{30)»5Y(30) .
EQUIVALENCE (A(1)sSX{1))9(B(L1}eSY(1))

* STORE SCALED T AND W TEMPORARILY

a7l

3100

310

1

DO3100 I[=1sNP1 \
TSC(I¥=TT2( 1)

WSCli)=w2(1)

COMPUTE UNSCALED T AND W FOR GWCoRADoSTOR
TT2(11=TT2(11+TTO( 1)

W2(I)=W2(1)+WO(])

DO 310I=1P3sNX

Tl = DZ(I=1}/TT2(1)%%2

T101 = (TT2(I+1)1+TT2(1)) / 2.

T101 = T101l = (TT2(1)+TT2(I=1)) /7 2
T101 = T101 / ((DZ(1)+DZ(1=1))/24)
SX(1) = (CTX{Il) = T101 * SLOPX) # T1
SY(I} = (CTY(l) ~ T101 # SLOPY) * T1
CONTINVE

Tl = DZ(NX)/TT2(NP1)#x2

34336 3¢ 3% 9t %

XCTX = CTX(NPL} = ({TT2(NP1) = TT2(NX})}/DZINX))%SLOPX
YCTY 2 CTY{NP1) = ((TT2(NP1) = TT2(NX}}/DZ(NX)}*SLOPY

SX{NP1) = T1#XCTX
SY(NPY} = T1*YCTY

CALL LINEAR (ITM»ICUV»4sNTCUV XOCU.CU(IX)9X0CVoCV(lX’oXACUo

CUINPL1) 9 XACVsCVINRPL))
CUT = CUINP1)}/TTO(NP1) -
CVT = CVINP1)/TTO(NPL)
00330 JBXP29NX
SUMX = Qs

43

TTSQ110
TTSQlll

1150112
TTSQ113
TTSQ114
TTSQ115
TTSQ116
1750117
TTSQll8
TTSQ119
1750120
TTsQ121 -
1750122
TTSQ123
TTSQ124
1TSQ125
TT5Q126
175Q127
T75Q128
TTSQ129
TTSQ130
TT5Q131
1750132
1T5Q133
TTSQ134
TTSQ135
TTS0136
TTSQ137
TT5Q138
TTSQ139
T75Q140
1T5Q141
1TSQ142
TTSQL43
TT5Q144
TTSQ145
TTS0146
TTSQla?
TTSQ148
TTS0149
TTSQ150
TTSQ151
TTSQ152
1750153
TTSQ154
TTSQ155
TTSQ156
TTSQ157
TT5Q158
TT5Q159
1750160
TTSQ161
TTS0162
TT5Q163
T1SQl64



315

320

330

850

851

340

345

350
399

SUMY = 0o

J1l=J+] )

D0320 I=J1sNP1

SUMX = SUMX + SXI(1)
SUMY = SUMY + SY(1)
CONTINUE

Tl = GSF#TT2(J)

TX = T1#SUMX

TY = T1#SUMY

CUtJ) = CUT*#TT2(J) + TY -
CVIJ) = CVT#TT2(J) = TX
CONTINUE -

GO TO (399s 1519399}, 1GOGO

IF{IHT«GTel) GO TO 850
XETA2 = CV(IX)/GSF

YETA2 ==CU(IX)/GSF

GO TO 851

Cv(IX) = GSF % XETAZ

CU(IX) = =GSF # YETAZ2

D0340 1=2¢1X

T3 s(CTY(1) + CTY{(I~1))/2e
T4 a(CWY(I) + CWY(1=1))/2,
Tl = PST(l=11%T3 + PSS(I=1)%T4
T5 = (CTX(I) + CTX(I=1))/2,
T6 s (CWX(1) + CWX(I=1))/2.
T2 3 PST(I=1)%T5 4+ PSS(1=1}1#T6
SX{I) = «001%T2%xD2(1~1) :
SY(1) = «001%#T1xDZ2(]~1)
CONTINVE

D0350 K=241X

I=1X=K+1

SUMX = Qe

SUMY = O

00345 J=lyrIM]

SUMX = SUMX + SX{J+1)

SUMY = SUMY + SY(J+1)
CONTINUE

CUll) = CULIX) + GFR¥SUMY
Cvil) = CVIIX) = GFR#SUMX
CONTINUE :
RETURN

C ®HRRERR *RERR CUV

C

111
35

ENTRY CUV

COMPUTE U AND V COEFFICIENTS FOR GAUSSIAN ELIMINATION SCHEME

AlIl) = O

21 = DT2/(D2{1I1) + DZ{I1))
22 = XKUUIL1}/DZ(1L]),

23 = XKULTIT)I/DZI(IT) A
BRII1) = C5 + 21#(23 + 22)
BG = =DTSF

Clll) = =Z1#23

IFCIX=1) 1119111912
IF{IHT«EQs1l) GO TO 11

IIHT = IHT =1

D0 36 I=lsIIHT.

NN

44

|3 W

TTSQ165
1150166
TTSQ167
1750168
TTSQ169
TTSQ170
TTSQ171
TTsQ172
TTSQ173
TTSQ174
TTSQ175
TTSQ176
TTS0177
1150178
TTSQ179
TT5Q180
TTsQlel
TT5Q182
175Q183
7750184
TTSQ185
TTSQ186
17TSQ187
7750188
TTSQ189
TTSQ190
TTSQ191
TTSQ192
7150193
TT5Q194
TTSQ195
TTSQ196
TTSQ197
TTSQ198
T15Q199
TT5Q200
T7SQ201
T15Q202
T15Q203
7150204
TT5Q205
TT50206
1750207
1750208
1150209
TTSQ210
1750211
110212
7750213
TT5Q214
TTSQ215
TTSQ216
TTS0217
T75Q218
T15Q219



U3(1) = O,
36 V3(l) = O,

GO TO 13 ‘
11 U3(I1) = U2(11) + DTSF # (Vv2(11)1=CVII1))

V3(11) = V2(I1) + DTSF # (CU(I1)=U2(I1))

GO TO 13
12 U3(IT+2) = CULIT+2)

V3(I1T+2) = CV(IT+2)
13 24 = C6 # U2(I1] = DTSF #CV(II) = GD2 * UL{II)

1 =~ OT * {U2(I1) # PUX(II) + V2(11) # PUY(II))

25 = 21%22#U2(11)

26 = Coxv2(11) + DISFACUITL) = GD2*V1(II)

1 = DT % (U2(I1) * PVX(II) + V2(I1) * PVY(1I1))

27 = z1#22%Vv2(11)

FUI191) = 24 + 25

FUI192) = 26 + 27

DO 30 I=I1,1T

21 = DT2/(DZ(11 + OZ{1+1))

22 = XKUCT)1/DZI1} + O¢5*#VVEL(I+1)

23 = XKU(141)/DZ(141) = De5%VVEL(1+1)

ALT) = =21#22

BR(1) = C5 + Z1#(Z3 + 22)

ClI) = =21%23

FUIs1) = C6%U2{1+1) = DTSFHCV(I[+1) = GD2*Ul{1+1)

1 =~ DT * (U2(1+1)% PUX(I+1)+ V2(1+1)% PUY(I+1))

F(142) = C6#V2(141) + DTSF*CU(I+1) = GD2#V1{I+1)

1 = DT * (U2(I+1)% PVX(I+1)+ V2({I+1)% PVY(I+1))
30 CONTINUE

CLIT) = 0, '

FOITo1) = FUITy1) + 21%23%U2(1T+2)

FUITo2) = F(ITe2) + Z1#Z3#V2(1T+2)

21 = 1e/(BRI11)%%2 4 BG#¥2) |

ECIlsle)) = Z21#BRI(I1)
E(Ilele2) = =Z1%BG

E{I119291) = «E(I19192)
Et(119292) = E{119142)

C FSTUI1e)) = ELT1eled)#F{11s1) + EC(11, 102)*F(Il;2)
FST({1142) = E(I192s1)%F{11s1) 4+ EL]19202}%F(1192)
E(I19191) = =C{IL)®E(ILlplsl)

E(Il9s)92) 3 =CUILI*E(I191s2)
E(I14241) = =E({119142)

E€1194242) = E{11919}}

00 5 I=lle12

21 = A(TI)I#E({1=19191) + BRI(])
22 = A(1)#E(1I=141+2) + BG.
23 n Z1%%2 4 Z22%%2

R({Islel) v 21723

R{I+142) = =22/23
R{Is291) @ =R{Is192)
R{1+2¢2% s R{Islsl)
E(13141) = «=R{Is1r1}nC(])
E(Is192) = =R{TI41yp2}%CHL1)
E(le251) = =El1y192)
El19292) =

: E(Is1s1)
5 CONTINUE .

45

1750220
T75Q221
T15Q222
TT5Q223
TT5Q224
TT5Q225
TTSQ226
T75Q227
T7TSQ228
TT5Q229
7150230
1780231
7150232
T15Q233

" TTSQ234

T7$Q235
TTSQ236
TTSQ237
TT5Q238
TT5Q239
TTSQ240
T75Q241
T7T5Q242
T75Q243
T75Q244
T15Q245
TT5Q246
TT5Q247
TT5Q248
TTSQ249
TT15Q250
TT5Q251
T15Q252
TTSQ253
TTSQ254
TTSQ255
T75Q256
TTSQ257
TT5Q258
TTSQ259
T15Q260
TTSQ261
TTSQ262
TTSQ263
TTSQ264
TTSQ265
TTSQ266
TT5Q267
TTSQ268
TT5Q269
TTSQ270
TT5Q271
TTSQ272
7150273
TTSQ274



10

20
99

21 = A(ITI#E(120101
22 = AULITI*E(129192
23 = Z1#%2 4 22%%2
R{ITelel) = 21/23
R{ITile2) = «=22/23
R{ITr201) u =R{ITs192)

R{IT»242) = R{ITelsl)
DO 10 I=I1,1T
FUEal) = F(Is1) = ALIIXFST(I~191)]
F(1e2) a F(142) = A(I)V#FST(I=1:2)

FSTUIa1) = RUIsla1)*F(1sl) 4 RUIs1e2)%F(142)
FST(192) = R(U19291)I%F(19)) + R(I19292)%F (192}
CONTINUE
U3(13) = FSTIITsY)

V3({13) = FST(IT+2)

D0 20 I=14415

NR=1T=1 :

EU3 = E(NRslsl) *U3(NR+2)

EV3 = E(NR»192) #V3(NR+2)
U3 (NR+1)=EU3+EV3+FST(NRs 1}

EU3 = E(NR92y1)} #U3(NR+2) .

EV3 = E(NR92+2) * V3(NR+2)
V3I(NR+1)=EU3+EV3I+FSTINRs2)

CONTINUE '

CONTINUE

RETURN

END

) + BR(IT)
)} + BG

46

TTSQ275
TTSQ276
TTSQ277
TTSQ278
T15Q279
TTSQ280
TTSQ281
TTSQ282
T75Q283
T7SQ284
T75Q285
T15Q286
TT5Q287
T75Q288
TTSQ289
TT5Q290
TTSQ291
TTSQR92
T15Q293
T15Q294
T75Q295
TT5Q296
175Q297
TT5Q298
TTSQ299
TTSQ300
TT5Q301



‘

SUBRCOUTINE SDATA
INTEGER RORUM+SORUM« TORUM
OOUBLE PRECISION A4BaCrCST1DeDTOWDWOIDSTsOT19FAIGWOSPPLLWPPL2

1PP13sPP219PP224PP234SSTHTT1eTT29TT34TTO TSC-U20V2:N1:W20W3

1
2 IWOIWSCoXKTsXYYsYYsGTO
COMMON XYY (30+615)sA{30)+B(30)9C{30)+CST(30)+0(30)sDTO(30)
1 yOWO(30)sDSTI30)+FAL30)»GTOI30)sGWO(30)9PPL3(30)»PP23(30)
2 ¢TT3(30)eW3(30)sSST
COMMON RI{30)sDT1130)sYY{30+6)sSLOPXsSLOPY sHEIGHT1ETALS ETA29XETA2+SDATAOO8
1YETAZ2s IHT s IANV s IGOGIETAINXsETAINY 9CSCUTI2) 9CRSIRAASTOUPRANH3 »CFsCESDATAQQS
29WS{30) »UST oCWIHAT 9HST sRANSIRABNS ¢+RABSIsCRNS» TRAUSIXT2
COMMON XKU{30)sVVEL({30)sSRSIRADMX ¢ IGOGOsROW »XMQsODEL
1 #XLAMIRSUM(15)19B19B2

COMMON PP11(30)+PP21{30)sTT1(30)»TTO(30)9TSC(30)sW1l(30)9WO(30)
pWSC(30) o XKT(3Q)eCUI3012CVI30}1+DTDT(30)+DTTI3019UL(301V1(30)
+20L2(30)+S0UL(20)S0U2(20)9SH1120)9SH2(20) 4NCL]I91SSI1s1SS12
$1TS2020) s 1TSI(20)9ECLI(L0s4)sLLCI{10»5)oTCLI(1094)1STEP(10)

sNXNUL10O) s TTWeDECL 9sCOCOBs JCKaNTFORIGSF 9GFRIDTSFSF
sPHIRIGD2 s ISTReSOSCsSOABIXNOsCPHeSPHIPHI sHe IGONYIsNTCUV

1
2
3
4 sRAINT(10)9ICUVI20) 9 XOCU{20) sXOCV(20) 9 XACUIL201»XACV(20)
5
6
7

SDATAOOQ0
SDATAQQ]
SDATAQOQ2
SDATAQO3
SDATAQO4
SDATAQQS
SDATAOOQS
SDATAQ07

SDATAO1LOQ
SDATAOLL
SDATAQ12
SDATAO13
SDATAQl4
SDATAO15
SDATAO16
SDATAQ17
SDATAOQ18
SDATAQ019

$2(30)92A(30)14+DZ(30)+DS(30)sPAL45)9TA(45)9QA(45)1COBL45)9COMI18)SDATAQ20
COMMON U31{30)9V3130)sTBOI30}»WBOI30)»CKO(30)»CS¥WI30)»PSS(30)

1 'E(309292)9F(3092)9FST(3052)sR130+292)eBRI30)»TTI(30)4EC(5)
2 0TCL(5)’LLC(6)05T4(50))D$T4(50)aDUW(SO)vQS(SO)oRAX(ZO)’PST(30)

COMMON ITIMES(20) s IXTRASMARAY(20)sPSFAIN(20)

COMMON SAVE s TDELoXDT1+DTaXDsDECLXsOCHGIPHIBOTyHWEST»EMaZWCS54C6

sNX o IXoNT o IMAXSUMAXSNPLIPL NP2 NML I NM2s1P29IP391IM1sIM2yIM3

249 1AYRDRUMISORUMs TORUMS IGRID » IMARAWRTIME s IPOL P12+ CFARNTIME

sROAWALF 9 XK1 s XK2sRALF 9RCrCCC324XK129SHIHKKIHK2+A19A2
sNWSYY sNTOP1»DELH TWeINEWS ITAPEW IRAT » INEWC
COMMON BGIARIAWISIGIATCHSKeIZWrIZWLloIY s IRILYSNCSINCRoNLAPINCL
1 sNTOP s MA s NATALLAND ¢+ NVARL1 s NVARG»CPPHITESTP

1
2
3 JEX24EXBIEX6 s XNV XNT ¢BETVIBETTsDT2+DTAIDTA29GsCP P sGAMIGAM2Z
4
5

COMMON T1072073074|T50T6|T70T80T99T10oT110T120XIlNoXJIN TE»T20
2 v T139T149T1549T169XD1sYD] .
3 2ISIRAINXIETSATsSTaPTINUXsLCCXYY(S) sNULX
- COMMON CUTICVTsCls0OSTINE2»IGETINNIINUITMpIl 912913915+ 1TeMSaNSsII

¢

COMMON COA(50)sCGALS0) sPAABLIS0) 9PASA(50) +RA(30)sRBI3O}FNI30)
1 0 IDIHTSIZIHTHI3IHT 9 14INT

DIMENSION U2(30)sV2(30)9TT2(30)9W2(30)sPP12(30)PP22(30)
EQUIVALENCE (YY(L1lelloU2(L))alYY(142)sV2LL12)alYY(146)PP22(11))
1 a(YY(193)sTT201))alYY(20&4)oW2(1)) e lYY(195)sPPL2(1))

COMMON /TAPBLK / ITUAR9691UARSIT79IUARS8 s IUARS9

COMMON/INPUT/ VARIN(30s4) oNVCHS{5) sGNV(30+8) .

COMMON /GRDNTS / GXY(30912)sPGXY(30912)9CGXY{30+12)

DIMENSION ZEI(3006)02€2(30;6)'PUX(BO)oPUY(BO)’rVXCBOJ’PVY(30)
1 PTXU30)sPTY(30)9PWX(30)+PWY(30)sXP1{30)sPPLY(30)

2 #XP2(30)sPP2Y(30)sCUX(30)sCUY{30)+CVXI30),CVY(30)

3 HCTX(30)sCTY(30)sCWX(30)sCWY(30)sCPLIX(30)sCPLYI30)
4 HCP2X130)2CP2Y(30)

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

(GXY(3101)9ZEL (201} ) s (GXY(10T7)92€E2(101))
{(PGXY(1s1)sPUX(1]))s (PGXY(13T7)sPUY(1)]}
{PGXY(122)sPVX(L1))s (PGXY(1eB)aPVY(1))
(PGXY(193)9PTX(L1) e (PGXY(1e9)}sPTYI(1))
{PGXY (194} 9PWX{1))s (PGXY(1s10)PuY(l))

47

SDATAO21
SOATAQ22
SDATA023
SDATAO24
SDATA025
SDATA026
SOATAQ27
SDATAO28
SDATA029
SDATA030
SDATAO31
SDATA032
SDATA033
SDATAO34
SDATA035
SDATA036
SDATA037
SDATA038
SDATA039
SDATAQ40Q
SDATAO41
SDATAQ42
SDATAO43
SDATAQ44
SDATA045
SDATAQ46
SDATAO47
SDATAQ48
SDATA049
SDATA050
SOATAQS51
SDATAQS2
SDATA0S53
SOATAQS4



C SUBROUTINE TO SET DATA AT EACH STATION INITIALLY AND AT EACH RESTART

C

11

READ IN INITIAL TIME ONLY

12

13

134
190
18

192
191

19
20

EQUIVALENCE (PGXY(195)9XP1{1))s (PGXY(1s11)sPP1lYL
EQUIVALENCE (PGXY(196)sXP2(11)1)s (PGXY(1912)sPP2Y(
EQUIVALENCE (COXY{1s]1)aCUX (1)) (CGXY{197 )aCUY |
EQUIVALENCE (CGXY{192)9CVX (1)) 2(CGXY {198 )sCVY (
EQUIVALENCE (CGXY (193} 9CTX (1)) o (CGXY{199 )sCTY |
EQUIVALENCE (COXY(194) oCWX (1)) s {CGAY(1910) QWY |
EQUIVALENCE (CGXY{195)sCPIXI1)) s (CGXY (111} sCP1YI
EQUIVALENCE (COXY(196)9CP2X11) s (CGXY(1012)9CP2YI
OIMENSION YIN2(1}oYIN3(11oYINGLL)sYINS(L)

EQUIVALENCE (XYYU{19192)sYINZ(1)) o (XYY (291e3)sYIN3(1))

XYY (1ol ) s YINGCL)) o (XYY {20l 0S)eYINSIL))
DIMENSION VAR3(50) . ‘
DIMENSION ALL{1295) »1ALLI1245)

EQUIVALENCE (VAR311)sCl1))} »(TALL{1s1)sALL(Ls1))
DOUBLE PRECISION XTIMEsXT1

IF {1ITM) 1119119301
IF {1S~11 1241241313

CONTINUE

READ 2sNLAPNPU
NTOP = NLAP+NP1
NATAL = NTOP=IX
DO 131=NP2sNTOP
READ 19 PACI)sTAII)+QA(T)+COBIT)

PRINT 1oPALI)oTA(II9QAL])COBLIT)

CONTINUE '
STGLINP2)=SIG#TAINP2)##4

NTOP1=NTOP=)

TW = Qs

1F (X1INeEQaleoANDXJINCEQsls) GO TO 19
XYY{LEVEV) VARIABLE IN YY sSTATION)

XD1 = XO*({XIIN=1ls)

YD1l ==XD#*(XJIN-1s¢)

DO 191J=146

1 =9

DO 18 K=1sNP1

XYY{KsJ92) = YY(KsJ ) =2E2(Ksl)%YDLI=ZE1(KysI)*XD1
IF (J=4) 19241919191 ,

XYY(IP1sJs2) = XYY(IX3Je2)

CONTINUE : .

GO TO 25 '

DO 20 J=2l146
DO 20 1=1.NP1

XYY{1sd 92) = YY1}

ALL CARDS READ IN AFTER ALL STATIONS STARTED
FOLLOWING AT EACH STATION AT TIME STEP ZERO

25
301

302

IF (NTIMEW.LT+0) GO TO 1313

IF (ITMeNEJNTIMESORe[SeGTel} GO TO 389

IGET = ITM

READ 2» NTIMEK

DO 302 I=1sNP1

READ 14+ (VARIN(IsJ)eJ=1104)

DO 303 [=1sK

IF (NVCHS{1)eEQel) READ 18R{I)9(R({I0Js1)sJ=194)

46

FOLLOWING FOR ALL STATIONS

SDATAQS5
SDATAO56
SDATAO057
SDATAO058
SDATAOQ59
SDATAQ60
SDATAOQ61
SDATAQ62
SDATAQ63
SDATAQ64
SDATA065
SDATAQ66
SDATAOQ67

" SDATAQ68

SDATAC69
SDATA070
SDATAQT1
SDATAQ72
SDATAO73
SDATAQ74
SDATAQ75
SDATA076
SDATAQ77
SDATAO78
SDATAO79
SDATA080
SDATACB1 .
SDATA082
SDATA083
SDATA084
SDATA085
SDATAO086
SDATA087
SDATA088
SDATA089
SDATA090
SDATAQ91]
SDATA092
SDATAC93
SDATA094
SDATA095
SDATA096
SDATA097
SDATA098
SDATAC99
SDATA100
SDATA101
SDATA102
SDATA103
SDATA104
SDATA105
SDATA106
SDATA107
SDATA108
SDATA109



[aXaNaXKal

303

305

304
389
1313

READ FOR EACH STATION

READ STATION VALUES

68
67

- PRINT 1111oPSFAoXLAMoDELoSLOPX'SLOPYDHEIGHToETAINX!ETAINY’IANV

a4

313
36

30

IF (NVCHS(2)4EQel) READ 1sV3(I1)s(E(IsJel)rJ=lrg)
CONTINUE
DO 304 I=1sNP1

Tl = 2(1)

IF {(1eEQeIX) T1=T1=400001

IF {1eEQeIP1)T1=T14400001

IF (NVCHS{1)eNEel) GO TO 305

CALL XINEAR (T1sBRo%sKsLYRILo191)I9GNVIIsl)y
RU1o2s1)9GNVIT92)sR(I10391)9sGNVIIs3)sR(19441)9GNVIIe4))

GXY(Isl} = GNVI(Is1l)

GXY(1s7) = GNVI(I1s2}

GXY(192) = GNVIIs3)

GXY(1sB) = GNVI(1s4&)

IF (NVCHS(2)eNEel} GO TO 304

CALL XINEAR (T1sV3s4sKoloELLo191)sGNVII5)
E(loZol)’GNV(Xt6)0E(lﬁ391)'GNV(Io7)oE(lohal):GNV(ItS))

GXY(193 )} = GNVI(I[45)

GXY(I99 )} = GNV(Ii6)

GXY{Isa )} = GNV(Is7]}

GXY(1910) = GNV(1+8)

CONTINUE

IF (ITM) 1313413134500

CONTINUE .

IRAT = IMARA

INEW = 10 *IMARA

INEWC = INEW

CLOUDS FROM RAD

THERMAL CONDUCTIVI IF LAND

ANY OTHER VARIABLE REQUIRE FOR A PARTICULAR RUN

FOLLOWING AT STATION START

READ 29+ NTFORNCLINTCUVsIPOI» IGONY»1S5S11s1SS12

READ 679PSFAsXLAMDEL

READ 68»

FORMAT(5E12459112])

FORMAT(8F1042)

FORMAT(7F1062)

IGOGO = IGONY + 3

1606 = 1GOGO

HEIGHT = HEIGHT#100e

IFIKEIGHT4EQ4Q40) GO TO 313

DO 34 I=1s1X

K a [X=1+1

IF(HEIGHT4LTeZ(K)) GO TO 34

IHT = K +1

GO TO 36

CONTINUE

IHT = 1

GO TO 36

IHT = [P1

CONTINUE

DO 30 I=1sNTCUV

READ 59 ICUV(I’oXOCU(l)’XOCVCI)oXACU(I)oXACV(l)oTloTZ
PRINT S5¢1CUVIL)oXOCUIT) s XOCVIT) o XACULT) s XACVIT)#T1sT2
[F (NTFORsLE«Q) NTFOR = 1

49

SLOPXsSLOPY yHEIGHT s ETAINXsETAINY y JIANV

SDATALllO
SDATAILLL
SDATALl2
SDATALl3
SDATALll4
SDATAL15
SDATALl6
SDATAL1?
SDATALllS8
SDATALl9
SDATA120
SDATAl21
SDATAL22
SDATAL23
SDATAl24
SDATAL25
SDATAL126
SDATAl27
SDATAL28
SDATAL129
SDATALl30
SDATA131
SDATAL32
SODATAL133
SDATALl34
SDATA135
SDATAL36
SDATA137
SDATALl38
SDATAL39
SDATAL140
SDATAl4]
SDATALl42
SDATAl43
SDATAl4Yy
SDATAl45
SDATAL46
SDATA147
SDATAl48
SDATALl49
SDATAL50
SDATALS1
SDATAL52
SDATAL153
SDATALS4
SDATALSS
SDATALS6
SDATALSY
SDATALS8
SDATAL59
SDATAL160
SDATA1l61
SDATALl62
SDATAL63
SDATALGS



C

C

ISTEP(1) = 601
IFINCL)11491149115
NUMBER OF CLCUD LAYERSsAMOUNTS AND RAINFALL RATE INPUT

115 DO 933 [=1»NTFOR

933
114

1510

1520

699

701

1
1

READ
L=lsNCL)

PRINT 3'ISTEP(II’NXN‘I)vRAINl(I)v(LLCI(IvL)oECLl(loL)vTCLI(IoL)o

LelsNCL)
DO 933 LL=1yNCL
LLCTUToLL) = LLCI(]sLL) =X
NCLI = NCL
LLCI{1aNCL+]1) = 61
GO TO (1320 152091520, 1510)916060
READ 1 9 SRSHIROWsCWIXMQRADMX
PRINT 1 +SRSIROWsCWXMQ»RADMX
READ 1 » (XKT(I)oel=lyIMl)
PRINT 1 o (XKT(I)sl =101M1)
CONTINUE
DO 6991=1420
SOUL(I) = 0.
SoU2(1) = Q.
IF(1sGTeb6) GO TO 6%9
SH1{1) =z Qe
SH211) s O .
CONTINUVE
IF{IPOLI)T0047004701
READ 29 (ITS1({I)sl=1415511)
PRINT 29{(ITS1(I)eI=1915S11)
READ 1 ¢ (SOUL(I)sI=1s15SI1)
PRINT 1 #(SQUL(I)sI=1918S11)
READ 1 #(SH1(I)sl=146)
PRINT 1 s (SH1(I)sI=1s6)
IF(IPOI+EQe1) GO TO 700
READ 29 (ITS2(1)s1=21s15512)
PRINT 29 (ITS2(1)s1=1915S812)

READ 1 o (SOU2(1)sl=1915512)
- PRINT 1 » (S50U2(1)s1=1s15512)

READ 1 #(SH2{1)sl=2116}

PRINT 1 #9(SH2(I)s1=146)

DO 117 L=NP2yNTOP1]

700

IF{QA{L+1)eLE«O40) QA(L41) = 0,001

Tl = {QA(LI+QAIL+1))}/2#(PALLI=-PALL+1))/G
TW = TW + T1

Kel=IX

DUW(K) = T

COA(K) = +4148239%(PA(L)=PA(L+1))

T8 = (COB(K)+COB(K+1)}/24%DZ{L)#]1eE=5

C DZ(L) NOT SET ABOVE THE TOP PREDICTION LEVEL

C

1

T8 = (COBILI+COB(L+1))/2e%14E~5
(PACL)=PA(L+1]}

*AR/GH*TA(L) /PALL)*

XNO IS THE INFRARED ABSORPTION COEFFICIENT FOR AEROSOLS

CGA(K) = TB8#1466*XNO
PAAB(K) = TB#SOAB

PASA(K) = T8#505C
ST4{L+1)=SIGH(TAIL+1)#%4)

50

3o ISTEPTTIINXNIT) sRAINICI) o (LLCTIHT oL ) o ECLICTIoL)sTCLICI L)

SDATALGS
SDATALl66
SDATAL67
SDATAL168
SDATAL69
SDATAL70
SDATAL71
SDATALl72
SDATALT3
SDATALTG
SDATAL17S
SDATALTS
SDATA177
SDATAL78
SDATAL179
SDATA180
SDATAL181
SDATA182
SDATAL83
SDATAL184
SDATA185
SDATAl86
SDATAl87
SDATAl188
SDATA189
SDATAL90
SDATA191
SDATAL92
SDATA193
SDATAL94
SDATAL95
SDATAL96
SDATAL97
SDATALSS
SDATAL199
SDATA200
SDATA201
SDATA202
SDATA203
SDATA204
SDATA205
SOATA206
SDATA207
SDATA208
SDATA209
SDATA210
SDATA211

SDATA212

SDATA213
SDATA214
SDATA215
SDATA216
SDATA217
SDATAZ218
SDATAZ19



117

223
23

108

101
109

111
102
110
113
103
150
.51

DSTA{L) = (ST4(L)+ST4(L+1))#e5
CONTINUE

DO 23 N=]yJMAX

D0 23 M=l IMAX

XD1 = XxD#(M-1}

YD) ==~XD#(N=1)

00 23 I=1leNP1

Tl 2 XDL1#ZEL(Ll91)+YDI#ZE2(Io1)+XYY (14142}
T2 = XO1#ZEL(1+2)+YDIXZE2(L92)+XYY{[9292])
T3 = TI*%2+T2%%2

IF (T3) 2349234223

T3 = SQRT(T3)

IF {T34GTeSAVE) SAVE = T3
CONTINVE

TOEL = XD/SAVE

SAVE = 0.01

DO 108 IslYeNX

Tl ==2%GH*(Z(I+1)=2(1))

T2 =sAR#{TT2(1)+TT2(1+1))
VAR3(1) = EXP(T1/T2)

IF (NPU)} 10141019102

PA(IP1)= PSFA -

DO 111 I=1YsNX
PA(I+1)=PA(])#VAR3(])

CONTINUE ' ’

GO 70 103

PA(NP1) = PSFA

00 113 I=sl1YeNX

K& NX =1 + 1Y
PA(K)I=VAR3 (K]} /PA(K+1)
CONTINUE _
CONTINUE ~
1F {IGONY) 514519150
DEL = Qs

GO TO 52

ROW = 1l

. CW = 4935

52
33

284
290
28

291
29

795

XMQ =1

IF (XLAM) 5234952

DEL=4+055

CONTINUE

XM = MS=1

YM = NS~1

X0l = XD#XM

YD1 =n=XD#YM

DO 29 J=1l4é

{ = J

DO 28 K=1sNP1

YY(Ked ) = XYY{KsJs2) +ZE2(Kel)*#YD1+ZE1(Ke1)*#XD1
IF tJ=4) 291+29+29

YY{IPLleJ) = YY(IXeJ)

CONTINUE

ALL INITIAL DATA SET

GO TO (797+796+79657951)91GOGO
DO 14 Jslys :

51

SDATA22Q
SOATA221
SDATA222
SDATA223
SDATA224
SDATA225
SDATA226
SDATA227
SDATA228
SDATA229
SDATA230
SDATAZ231
SDATA232
SDATAZ233
SDATA234
SDATA235

. SDATA236

SDATA237
SDATA238
SDATA239
SDATA240
SDATA241
SDATA242
SDATA243
SDATA244
SDATA245
SDATAZ246
SDATA247
SDATA248
SDATAZ249
SOATAZ250
SDATA251
SDATAZ52
SDATA253
SDATA254
SDATAZS55
SDATA256
SDATA257

. SDATA258

SDATA259
SDATA260
SOATA261
SDATA262
SDATA263
SDATA264
SDATA265
SDATA266
SDATA267
SDATA268
SDATA269
SDATA270
SDATA271
SDATA272

SDATA273
SDATA274



14
197
798

796

141

121
122
119
118
120

- 1114
16

351

352
350

. 10

DO 141alelX

YY(IsJd) = 0o

GO 7O 1114

D0 798 Jsls2

DO 798 I=1y1X

YY(1sJ) 5 Qo

GO TO 1114

IQl = 5 -
IFIW2(IX)eEQa0a0) Q] =4
DO 141J=1Ql 46

00 141131y1X

YY(1ed) = Qo

IF{IHT«EQs1) GO TO 122
I1IHT = [HT = 1

D0 121 I=1s1IHT

U2{(1) = 0,0

v2(l) 2040

IF{IGONY+EQs0) GO TO 1114
IF(TANVsGTel) GO TO 118
DO 119 I=1s1X

V2(1) = 0,0

GO TO 1114

DO 120 I=1,1X

U2i1) = 040

READ 16 (YY(143)9l=1sIP1)
FORMAT(6E1244)
IF{IPOLEQesQC) GO TO 350
READ 169 (YY(Is5)91slXsNP1l)
DO 351 I=1XsNP1

YY(145) = YY(1+5)/ROA/100,
CONTINUE

IF{IPOLJEQel) GO TO 350
READ 16 (YY(I986)sl=1XsNPl)
DO 352 ]=1X»NP1

YY{196) = YY(196)/ROA/7100s
CONTINUE

IFLIGONY+EQeD) GO 'TO 10
U2{1P1) = O,

V2(IP1l) = 0,

DO_91=]14NP1

TTO(I)}=TT2¢( 1)

TT2(1)=0e

TTILL) = TT2(1)

Ul(r) = U2t1)

vi(l) = v2(1})
WO(lYaw2(l)

W2(1)=0,.

Wl(l) = w2(1l)

TT3(1) = TT2(1)

U3(l) = U2tl)

V3(l}) = v2(1I)

W3ll)y = Wa2(1I)

PP21(I) = PP22(1)

PP11(1l) = PPY2(1)

PP13(I) = PPLl2(1])

52-

SDATAZT5
SDATA276
SDATA277
SDATA278
SDATA279

. SDATA280

SDATA281
SDATA282
SDATA283
SDATA284
SDATA285
SDATA286
SDATA287
SDATA288
SDATA289
SDATA290
SDATA291
SDATA292
SDATA293
SDATA294
SOATA295
SDATA296
SDATA297
SDATA298
SDATA299
SDATA300
SDATA301
SDATA302
SDATA303
SDATA304
SDATA305
SDATA306
SDATA307
SDATA308
SOATA309
SDATA310
SDATA311
SDATA312
SDATA313
SDATA314
SDATA315
SDATA316
SDATA317
SDATA318
SDATA319
SDATA320
SDATA321
SDATA322
SDATA323
SDATA324
SDATA325
SDATA326
SDATA327
SDATA328
SDATA329



PP23{1) = PP2211)

CONT INUE

ICK = ITESTP

ISTR=0

LY=l

C5 = 1o

C6 = 1,

GD2 =2 0.

PH] = PHIBOT + XDT1%#(JMAX=NS)
Tla PHI % 017453293

Hz HWEST 4+ (MS~1) % XDTl/COS(Tl)
PHIR = T1

CPH a COS{PHIR)

SPH = SIN(PHIR)

SF = 144584E-5*SIN(T1}

DTSF = DTH*SF

Cl = 3,7943/PAlIP1)}

GSF = G/SF

" GFR =GSF/ROW

720

725

735
2000

45

50

54

60

DTA = DT

DTA2 = 24%DT

T10 = XLAM#DEL /24

D0 720 I=1sNX

20L2(1) = (ZA(X) + TIO) *%2
CONTINUE

TK = XK2##2

D0 725 1I=141IM1

CKO(I) = TK*ZDLZ(I)
CONTINUE

TK 8 XK12.

DO 735 1=IP1iNX
CKO(I) = TK#2DL2(1)}
CONTINUE

DO 2000I=1s15
RSUMIT) = Qs

RANS = O

RABNS = O,

RABS = Os

CRNS = Qo

CRS = Qo

RAA = Qo

TOUPRA = Qs
IFIXLAM) 65499445
IF{DEL)60s50960

Té ZIIP2) /7XLAM

Té ABS{Té6)

81 1e/XK1#ALOG(TS)
T7 20IM1)/XLAM

17 ABS(T7)

82 1¢/XK1#ALOGI(TT)
GO TO 70

T8 = XLAM/24/PI
Tl6aToR#EX2
T9aSQRT{GIXDEL*T16
DO 65 [=1lsNX

53

SDATA330
SDATA331
SDATA332
SDATA333
SDATA334
SDATA335
SDATA336
SDATA337
SDATA338
SDATA339
SDATA340
SDATA341
SDATA342
SDATA343
SDATA34%
SDATA345
SDATA346
SDATA347
SDATA348
SDATA349
SOATA350
SDATA351
SDATA352
SDATA353
SDATA354
SDATA355
SDATA356
SDATA357
SDATA358
SDATA359
SDATA360
SDATA361
SDATA362
SDATA363
SDATA364
SDATA365
SDATA366
SDATA367
SDATA368
SDATA369
SDATA370
SDATA371
SDATA372
SDATA373
SDATA374
SDATA375
SDATA376
SDATA377
SDATA378
SDATA379
SDATA380
SDATA381
SDATA382
SDATA383
SDATA384



65

70
500

585

T10 = «ZA{I)/T78

CSWil} =
CONTINUE
XKutii1pPl)
XKT(1P1)
XKU(IML)
XKT(IM1)
CONTINUE
GO TO 99
CONTINVE

NVAR]1 = 1
NVARG = 6

DO 585 1

TI#EXP(T10)

a 13NP1

Us(l) = 0.
V3{l) = Qo

TT3(l) =

O

W3(I) = O,
PP13(1) = Qo
PP23(1) = Q.

CONTINUE

CKOUIPY) *CSWIIPY)
XKutIePl)
CKO{IM1)#CSWIIML)
XKUIM1)

SDATA385
SDATA386
SDATA387
SDATA388
SDATA389
SDATA390
SDATA391
SDATA392
SDATA393
SDATA394
SDATA395
SDATA396
SDATA397
SDATA398
SDATA399
SDATA400
SDATA40}
SDATA4O2
SDATA403
SDATA404

CRFE I T3S I T 30630200 B0 I I3 T J S NI SR MR TR R AL RN R R RN ERRSDATALOS
Crea® FLOATING GRID STATIONS ARE ASSIGNED THE FOLLOWING NUMBERS ##¥##*#%SDATA4O06

(¥ a¥2¥2X2a¥aXa!

6 & 17
1 2 3
8 5 9

SDATA407
SDATA408
SDATA4Q9
SDATA410
SDATA411
SDATA4]12
SDATA413

C###% WHERE THE COMPUTED GRADIENTS ARE APPLIED AT STATION 2 *x#usxxuxxSDATA416
CRMN IR RIS RN RN IR RN RIS NS NI A NN RN AR R A RN X RESDATALLS
DO 666 1=145
IF{14EQe240R«1eEQa3) GO TO 666
DO 666 J=1912 '

- 666

C SET DATA FROM RESTART
C COMPUTES THE CENTERED AND UPWXND GRADIENTS

C SETS STATION 2

ALL{Jo 1)
CONTINUE

v = 3

2 Qo

IF (MS=2) 51145019501

511 READ (RDRUM!'1S)
00 600 I=1512

600

ALL(T42) = YIN3(I)

CONTINUE

SLOPX = ALL(142)
SLOPY = ALL(2+2])

HEIGHT
ETAl =
ETA2 =
XETA2 =
YETA2 =

ALL(392)
ALL{492)
ALL(502)
ALL(692)
ALL{T742)

IHT =JALL(812)
[ANV =[ALL(9+2)

IGOGO =TALL(10Q+2)

MsS=1

(YIN2(T1)sIn1sNWSYY)

54

SDATA416
SDATA417
SDATA418
SDATA419 -
SDATA420
SDATA421
SDATA422
SDATA423
SOATA424
SDATA425
SDATA426
SDATA427
SDATA428
SDATA429
SDATA430
SDATA431
SDATA4L32
SDATA433
SDATA434
SDATA435
SDATA436
SDATA437
SDATA438
SDATA439



JGONY=1G0G0O~3
ETAINX = ALL{1192)

ETAINY = ALL(1242)
LOCXYY(2) = =]

U3 = 2

ALL(11+1) = ALL(11:2)
ALL(1291) = ALL{12+2)

C SETS STATION 2 MS GT 1

501

1603
503

1610

604

DO 503 JUsNVAR1INVARG

DO 503 K=1sNP}

IF (MS4EQsl) GO TO 1603
XYY{KsJrl) = XYY(KsJe2)
XYYIK3Js2) = XYY(KsJr3)
YY{KsJ) a XYY(KyJrlU3)
CONTINUE :
PP23(NP1}) = PP22(NP1)
PP13(NP1) = PP12(NP1)
IFIMS¢EQel) GO TO 510
DO 604 I=1912
IF{IeEQeBsOReIEQW10D) GO T0 1610
ALL(T91) = ALL(I92)
ALL(192) = ALL(143)

GO TO 604

TALL(Is1) = TALL(Is2)
TALLIT92) = TALL(193)
CONTINUE

SLOPX = ALL{1+2)

SLOPY = ALL(242)

HEIGHT = ALL{3s2]}

ETAL s ALL(442)

ETA2 = ALL{(592)

XETA2 = ALL(692)

YETA2 = ALL(742)

IHT sJALL(8y2)

TANV sJALL(992)

1GOGO =IALL(1042)}

. IGONY=1GOGO=3

610

515
560

601
561

ETAINX = ALL(1102)
ETAINY = ALL(1242)
LOCXYY (1) = LOCXYY{2)
LOCXYY(2) = IS

IF (MS=IMAX) 56005619561 v
LOCXYY(3) = IS+l
READ (RDRUM'IS+1)  (YIN3(I}eI=1sNWSYY)

D0 601 I=1912
ALL(I+3) = YINA&(I)
CONTINUE g
GO TO 562

LOCXYY(3) = =}

< STATIONS 1=3 SET NOW SET 4+5

562
563

IF (NS=1) 56315631564 S
LOCXYY(4) & =] . :
ALL{1194) = ALLI11y2)

ALL{12+4) ALL(1242)

GO TO 565

55

SDATA44Q
SDATA44]

SDATA442
SDATA443
SDATAG44
SDATA445
SDATA446
SDATA447
SDATA448
SDATA449
SDATA450
SDATA451
SDATA452
SDATA453
SDATA454
SDATA455
SDATA456
SDATA457
SDATA458
SDATA459
SDATA460
SDATA461
SDATA462
SDATA463
SDATA464
SDATA465
SDATA466
SOATA467
SOATA468
SDATA469
SDATA470
SDATA471
SDATA4T72
SDATA473
SDATA4T74
SOATA4T5
SDATAGT6
SDATA4T7

- SDATA478

SDATA479
SDATA480
SDATA481
SDATA482
SDATA483
SOATA484
SDATA485
SDATA486
SOATA487
SDATA488
SDATA489
SOATA490
SDATA491
SDATA492
SDATA493
SOATA494



564

602
565
566

603
567

LOCXYY(4) = [S=~IMAX

READ (RDRUM'LOCXYY(4)) (YINA(I)sI=laNWSYY)
0O 602 I=1y12

ALLITy4) = YINSII)

CONTINUE

IF (NS=JUMAX) 56645674567

LOCXYY{5) = [S+IMAX

READ (RDORUMYLOCXYY(5)) (YINS(1)sl=]leNWSYY)
DO 603 L=1+12

K = NWSYY = 12 + L

ALL(L+5) = YINSI(K)

CONTINUE

GO T0 568

LOCXYY(5) = =]

ALLI(11+5) = ALL(1142)

ALL(1245) = ALL(12+2)

ENTIRE XYY NOW SET FOR UPWIND

568
619

CONTINUE
502 = SQRT(2,.)

UPWIND/CENTERED DIFFERENCE ROUTINE FOR UP TO 6 VARIABLES

649

642

645

646
641

648
615

XMD = 1o /XD

DO 649 I=1s12

DO 649 J=1»30

PGXY1Js1) = 0O

CGXY(Js1) = 04"

CONTINUE

GO TO (620+642+642+620)1GOGO

11 = 6

1J =1

IK s 3

L= 11

DO 644 KK = 142
IF(LOCXYY(1J)4LTe0eOReLOCXYY(IK)4+LT+0) GO TO 645
ALL(IT92) = (ALLIS9sIK) = ALL(Ss1J))%XMD/2s

GO TO 615 ~
IF (LOCXYY(1J)sLT40sANDLOCXYY (1K} oLT40) GO TO 646
IF(LOCXYY(IJ)elLTa0) GO TO 647
IF(LOCXYY(IK)4LTe0) GO TO 648

ALLIT192) SUALLIILSIK) = ALL(IL9IJ))#XMD/26

GO TO 615

ALL(T192) = (ALL{54IK) = ALL(ILsIJ))%XMD/2,

GO TO 615 IR

ALL(T192) = (ALLUILSIK) = ALL(591J))}#XMD/24

11 =7

1J <5

"Ik e 4

644

641

“IL s 12

CONTINUE

XETAZ2 = ALL(612)

YETAZ2 = ALL(72)
IF{IGONY4EQe~1) GO TO 620
I2IHT = IHT

I3INT = [HTY

DO 607 J=143

ITHT = JALL{8J)
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SDATA496

SDATA497
SDATA4L98
SDATA499
SDATA500
SDATAS501
SDATAS02
SDATA503
SDATA504
SDATAS05
SDATAS06
SDATAS5Q7
SDATAS508
SDATAS09
SDATAS10
SDATAS511
SDATAS512
SDATAS13
SDATAS514
SDATAS515
SDATAS516
SDATAS517
SDATAS518
SDATAS19
SDATAS520
SDATAS521
SDATAS522
SDATAS523
SDATAS24
SDATAS525
SDATAS26
SDATAS27
SDATAS28
SDATAS529

SDATAS30
SDATAS31
SDATAS532

"SDATA533
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SOATA546 .
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607

608
620

1501
521
522
523
524
525

1502
1521

1522
2521
1524

1525

IFUIIHTGTo I2IHT) 121HT= TALL(8sJ)
CONTINUE |

DO 608 Js495

JIHT = JALL{BsJ) o
IFITIHT«GTeI31IHT) 13IHT = JALL(8sJ)
CONTINUE '

DO 599 [JXY=1s2

IXY =(1JXY=1}%6

IF (1JXY=1) 1501+150141502

IF (LOCXYY(3)) 52195214522

Iu3 = 2

GO TO 523 .
U3 = 3 -

IF (LOCXYY(1)) 524052#9525

Ul = 2

GO TO 1505

lul = 1

GO TO 1505

IF (LOCXYY(4)) 1521 152101522
fuz = 2

GO TO 2521

fus = ¢4

IF (LOCXYY(5)) 15249152491525
jul = 2

GO TO 1505

Ul = 5 '

C UPWIND DIFFERENCE IN X(IJXY=1)/Y(1JXY=2) DIRECTION

1505

IKI 2 1 .
IF{IGONY«EQel) IKI=IP2

- DO 550 LR=1IKI»NP1

IFIXYY{LRs1JXY92)) 53195324536

C ABOVE CHECKS U/v  NOW INFLOW CONDITION CHECK

531
435

IF {(TU3=2) 43545324435
fusy = [U3 .

Iu2 = 2

GO T0 534

C UPWIND IS INFLOW==SET TO INPUT

532
533

536
537

538

DO 533 J=NVAR1sNVARS

K = IXY+d

PGXY{LRsK) = GXY{LRsK)
GO TO 540

IF (TU1=2) 53745324538
U3y = 2

V2 = 1

GO T0 534

U3y = 2 : ‘ - -

vz =5 ,

C UPWIND DIFFERENCE

534

535
C C
540

00 535 J=NVAR1sNVARG

K = IXY+J

PGXY(LRK) = XMD#(XYY(LR»JoIUBUI=XYY{LRsJsIU2))
CONTINUE : : .
COMPUTE CENTERED DIFFERENCE.

DO 547 J=NVAR1iINVARS

K = [XY+J
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SDATAS550
SDATAS551

SDATA552
SDATAS553
SDATA554
SDATA555
SDATA556
SDATAS557
SDATAS558
SDATAS59
SDATAS560
SDATAS561
SDATA562
SDATAS63
SDATAS64
SDATAS65
SDATA566
SDATA567
SDATAS568
SDATAS569
SDATAS70
SDATA571
SDATA572
SDATA573
SDATA574
SDATA575
SDATAS76
SDATAS77
SDATA578
SDATAS79
SDATA580
SDATAS81
SDATA582
SDATAS583
SDATAS584
SDATAS585
SDATAS586
SDATAS87
SDATAS588
SDATA589
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SDATAS592
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COXY(LRsK) ={(XYY(LRsJI1U3) = XYY(LRsJ»2))
1 +(XYY{LRsJ92)~ XYY(LR»JyIUL)))I%XMD/ 24
IF(IGONY«LT«0) GO TO 547
IF (IU34EQe240R «lULsEQe2) CGXYILRIK)} =PGXY(LRsK)
547 CONTINUE '
550 CONTINUE
599 CONTINUE
99 RETURN
2 FORMAT { 1415) -
3 FORMATI(14912+F66295(139F5419F4,0)) . ,
5 FCRMAT(IS5s4F10e232A4) .
1111 FORMAT(! SFC P =')F10e¢4/"' LAMBOA ='3F10464/"' DELTA ='»F1l0e4/!

SDATA605
SDATAGO6
SDATA6Q7
SDATAG08
SDATA609
SDATA610
SDATA611
SDATAG12
SDATA613
SDATA614
SDATA615

SLOPXSDATA616

=1 yF10e4/" SLOPY ='9F1044/' HEIGHT(+) /DEPTH(=} ='4F1064/!' THE INPUSDATAG617
2T SURFACE HEIGHT FOR OPEN WATER BOUNDARIES'/' INPUT X-ETA ='9F10,4SDATA618

3/7' INPUT Y=ETA ='3F10.4/"' JANV ='9110//)
END . : '
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[aNaNaNa)

[aXa!

SUBROUTINE INFRAI (WA . INFRA0OO
CALL INFRAI PRIOR TO CALLING INFRA WHEN USING A GIVEN DELTA EMISSIVINFRAOO1
PATH LENGTHS ARE WA FOR WATER VAPOR INFRA0O2

COA FOR CARBORN DIOXIDE INFRAOO3
CGA FOR AEROSOLS INFRAOOG

DIMENSION WA(1)9COA(1)+CGALL) sDTAUF(25416)9TOTAU(16) INFRAOOS

DIMENSION STEB(1)9ST6(1)sLLCIL)sECIL)9DTTIL)sRALL)IRB(L) INFRA0O06

DIMENSION DT(20)sPA(1) INFRAOOT .

TO STORE VALUES OF EMISSIVITY FOR KA LEVELS INFRAQOS
WITH NTOP ATMOSPHERIC LAYERS INFRAOQ9

AW = 98047240, INFRAO10

MM1 = NTOP-1 INFRAO11

KSAV = MINO(KA#16) INFRAO12

DO 70 LR=1sKSAV INFRAO13

KUHN =3 1 INFRAC14

Uw = Os INFRAQ15

Uc = 0. INFRAO16

TP = 14 INFRAO17

UAA= Oe INFRAO18

DEPa 04 INFRAO19

DO135 I=LRsMM1 INFRAO20

UW = UW+WA(T) - INFRAO21

UC = UC+COALT) INFRAO22

UAA= UAA+CGALI) INFRAO23

Tl 8 =,32%UCH*ek INFRAO24

TC =(14=EXP(T1))%#,4185 INFRAO25 -

IF (UAA) 13691369137 INFRA026
137 TP = EXP(=UAA) INFRAO27
136 CALL XUHN(UWsEWIKUHN) INFRAO28
Tl = EW+TC INFRAO29
TT & (1e=T1I%TP \ INFRAO30
DEW = 1e=TT INFRAD31
DTAUF (1 sLR) = DEW=DEP INFRAO32
DEP = DEW INFRAO33
135 CONTINUE INFRAO34
IF (LR=1) 709704245 INFRAO35
245 KUHN = 1 INFRAO36
UC = 04 INFRAO37
UW = Os INFRAO38
UAA= 0. INFRAO39
I1 a LR=] INFRAO40
TP = 1, o INFRAOG1
DEP = 0. INFRAO42
DO155 I=1,11 INFRAO43
K = LR=1 INFRAOG44
UW = WALK)+UW INFRAO4S
UC = COA(K)I+UC INFRAQ46
UAA= CGA(K)+UAA INFRAG4?
TC & 1e=EXP(=e32RUCH#4) INFRAO4S
CALL XUHN (UWEWsIKUHN) INFRAO49
IF UAA) 15441549153 INFRAOS0
153 TP = EXP(=UAA) INFRAOS1
154 Tl = EW+TC #4185 INFRAO52
TT = (le=TL)#TP INFRAOS53

DEW = la=TT y INFRAOS4

+COA»CGA»KA yNTOP )

59



11

12
13

30

80

SUBROUTINE SOLARI( P »TWsCSZIITE)

DIMENSION DUW(1)sPALL1)sPASAL 1)oPAAB(l)oDTDU(l)oSTHE(ZS)
ATWALAPsAC)

a SQRT((«000949%2AP+4051)/AC)

€03 = 9804/ 239,
X10 = 1,95/604

C0sZ = Cszl

IF (COS5Z=+17365) 11912912
VALUE = C0SZ/017365
COSZ = 417365

GO TO 13

VALUE = 1,

TAUL = 14041~0416%ATWA(P+C0S2)
TAUL = ¢5+05%#TAUL

TAUZ = 0077*(TW/C0$Z)**03 )
TE a XIO*COSZ*VALUE*(TAU1=TAU2})
TE = AMAX1(TE 04}

UT = TW
RETURN

ENTRY SOLHEA(NLAY;XINS’PAODU sPASAIPAABIDTDT » TOPRA)
. CO01 = X10%2446T74E~5%VALUE

C02 = T+55E~4%VALUE
TAUL = DTDT (2}

TOPRA = 0.

DO 30 K=1sNLAY .

I = NLAY+1=K

P3 =(PA(I+1)4PA(1)}/24

DIZ = COL%(PA{1)=PAl1+1))/ATWA(P3,COS2Z)
DIW = CO2/{UT/COSZ)xseTHDUWII I *TAUL

UT = UT+DUWI(])

DIPA = O

DIPS = Qo

IF (PAAB(I)4GT+0¢) DIPA=XINS*{1e=14/EXP{PAAB(1)/COSZ))

XIN6 = XIN5=DIPA
XIN6 = AMAX1({XIN640s)

IF (PASA(])4GTe04) DIPS=XIN6*(lo-lolEXP(PASA(I)/COSZ

STHE(I) = CO3#(DIW+DIPA)/(PALI)~PA(L+1) "
XINS5 = XINS~{DIZ4+DIW+DIPA+DIPS)

TOPRA = TOPRA+DIPS+DIZ
XINS—=—AMAXL(XINS5s0¢)

CONTINUE

00 80 I=2sNLAY -
Tl = (PA(I)=PA(I=1))/(PA(I+1)=PA(]~ 1))
DTDT(I) = STHE(l=1)+T1#(STHE(1)}=STHE(I=1})

CONTINUE
RETURN
END
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SOLAR0OOO
SOLAROO1
SOLARQOQR2
SOLAROO3
SOLAROO4
SOLAROOS
SOLAROQ6
SOLARQO?7
SOLAROOS
SOLAROOQY9
SOLAROLO
SOLARO1}
SOLARO12
SOLARO13
SOLARO14
SOLARO15
SOLARO1G
SOLARO17
SOLARO18
SOLARO19
SOLAROQZ20
SOLARG21
SOLARQ22
SOLAROZ23
SOLARO24
SOLARO25
SOLAROQ26
SOLARO27
SOLARO28
SOLARO29
SOLARO30
SOLARO31
SOLARO32
SOLARO33
SOLARO34
SOLARO35
SOLARO36
SOLARO23Y

"SOLARO38

SOLARO39
SOLARO4O
SOLARO41
SOLARO42
SOLARQ43
SOLARO44
SOLARO45



The following named subprograms used in the RIGID LID model can be

found in the FREE SURFACE model listing of this‘report.

Program Name - Page Number
SOLAR2 111, 112
LINEAR 115
XUHN | 116/
TRANS - 117

FILES 118
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3.0 MAIN PROGRAM: FREE SURFACE Version

This section contains a flow diagram (Figure 4) which shows the opera-
tion in the numerical model MAIN Program, FREE SURFACE Version, for the
atmosphere-wgter planetary boundary layer with land option and pollutants.
Following the flow diagram is its accompanying program listing.

The symbols used in the diagram are, for. the most par%, those which
have become standard flow chart symbols. The explanation of the symbols
is as follows:

‘tr' . Flow direction.

Program steps.

Subroutine call.

Disk (temporary storage).

Switch disk (temporary storage).

Decision on symbol contents.

<::::::> Multiple entrance branch.

Contents self-explained.

Printed (output).

\

Magnetic tape (output).

Figure 3. Flow Diagram MAIN Program,
FREE SURFACE Version: Air-
sea~land interaction model.~¥—
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FREE

SERVICE Program Listing

C

c 197
1
2

COMMON~-
1
2

MAIN PROGRAM AIR=SEA INTERACTION WITH LAND OPTICN

2 VERSION TAPE OQUTPUT AT YOU GO
INTEGER RDRUMySDRUM e TDRUM
DOURLE PRECISICN A'BQCoCSToDcDTOvDWOoDST’DTloFAoGWOoPPIIoPPIZ
sPPL39PP21sPP229PP239SSTsTT1aTT29TT39TTOITSCoUZV21W1IW20W3
sWOIWSCoXKToXYYYYsGTO
DOUBLE PRECISION NOT ON DISK OR RESTART
COMMON XYY (3005695)9A(30)9B(30)+C(3C)sCST(30)9D(30)sDTO(30)
oDw0(30)|DST(30)’FA(30)’GTO(30)oGw0(30)oPPl3(30)’PP23l30)
s TT3(30)sW3(30)»SS5T

COMMON=FOR PRINT ONLY
COMMON RI(30)sDT1(30)eYY(3096)9SLOPXsSLOPYIHEIGHTIETALSETAZ29XETA2sMAIN
IYETAZ s IHTs TANVIIGOGIETAINXSETAINYsCSOUTI2) sCRSIRAAITOUPRASHIsCFsCEMALIN

2
COMMON

1

COMMON=-

oV W

v
CUMMON
7

1
2

W W N

1

2
3

1

1

1
2

WWS(30) sUSTsCWoHAT sHSI »RANS s RABNS»RABS sCRNS » TRAUS»XT 2

~-FOR RESTART AND PRINTOUT

COMMON XKU(BO)-VVEL(BO)-SRSoRADMXoIGOGOoROW.XMQ:DEL

s XLAMIRSUM(15) 9B1sB2

NEEDED FOR RESTART ONLY )

COMMON PP11(30)+PP21(30)sTT1(30)sTTOI30)sTSC(30)sW1(30)sw0l30}
sWSC{30) s XKT(30)9CUI30)sCVI30)»DTDT(30)9sDTT(30)»U1(30)sV1(30)
9ZDL2130)»S0UL{20)9»S0VU2(20) sSH1(20) +SH2120) sNCLI»I1SSI1s15S512
2ITS2020) s ITS1U20)»ECLI(10+4) sLLCI11095)9TCLII10+4}sISTEPILO)
sRAINI(10) s ICUVI20) 9 XOCU(20) 9XOCV(20) sXACUL20) 9 XACVI20)
sNXN{10) » TTWsDECL sCOCOBIDELZ yNTFCRIGSF+GFRIDTSF 9SF
sPHIRIGD2 s ISTRSOSCsSOABsXNOICPH o SPHePHI sHs IGONY s NTCUV

y PGXY(30+12)9COXY(30912)912IHT»I31INHT
~OTHER THAN DOUBLE PRECISION=PRINT OR RESTART

MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN

MAIN.

MAIN
MAIN
MAIN
MAIN
MATN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN

ol(}O)oZA(BO!;DZ(BO)005(301oPA(Qﬁ)nTA(QSluQA(4510C03(453'COM(IB)MAIN

COMMON U31(30)9v3(30)»TBO(30)sWBOI30)sCKO(30)+CSWIZ0) 9PSS(30)
2E(300292)sF(3092)sFST(3002)9R{309292)sBRI30)sTTI(30)9ECK(H)
sTCLIS) 2L LCLE) 9ST4(50)9DST4(50)sDUWIS0)9QS(50)9sRATI20)9PST(30)

COMMON ITIMES(20) s IXTRASMARAY(20)sPSFAIN(20)

COMMON SAVE s TDEL s XDTLlsDTaXDoDECLXsDCHGIPHIBOT sHWESTsEMeZWIC59CH
SNXsIXINT o IMAX9 JMAXINP LI IP1oNP2sNMLINM23IP201P39IM1sIM29IM3
2149 JAYRDRUMISDRUMITORUMIIGRID s IMARASRTIME+ [POL#PI29CFARNT IME
SEX29EX3sEXE s XNV IXNTsBETVIBETTIDT22DTAIDTAZ»GCPIPT 1GAMIGAM2
tROASALF s XK1 9 XKZ2sRALF oRCHCCoC329XK129SHIHKK IHK29A1 0A2
INWSYY oNTOP19DELH TWeINEWs ITAPE» IRAT» INEWC

COMMON BGsAR AW ISIGIATCHISKyIZWoIZWLlrsIYIIRILY s NCSINCRINLAPPNCL
sNTOP s MASNATAL s LAND s NVARI sNVARG»CPPH ITESTP

COMMON T1eT2sT3sTasT5sTEsT7sT8sTOsT10sTLILaTLI2sXTINIXJINGTEST20

v T13sT149T159T169XD1sYD1 .
yISIRAINXIETsATHSTePT o NUXsLOCXYY (5] o NULX

COMMON  CUTsCVTsClrQSTINE»IGETHNNLIINU»ITMII 19125139159 1TosMSINSeII

COMMON COA(50)sCGA(50) +PAABI(S50)1PASA(50) sRA(30)RB(30)+FN(30)

» I1IHTs141IHT

DIMENSION U2(301sV2(30)sTT2(30)swW2(30)sPPL12(30)sPP22(30Q)

EQUIVALENCE (YY{191)oUu201))olYY(1s2)ov2(20)2alYY(196)sPP22(1))
s IYY(Llo3)oTT201) ) elYY(Lata)swW2(1))o(YY(1s5)sPPL2(1))

COMMON /TAPBLK / IUAR964+IUARST)» IUARI8y [UARSY

COMMON/ INPUT/ VARIN(3C»4) yNVCHS(5) sGNV (3098}

COMMON /GRDNTS /7 GXY(30,12)

DIMENSION ZE1(3026192E2(3096)sPUX(30)PUY(30)sPVX(30)sPVY(30)
PTX(303»PTY(30) sPWX{30) sPWY(30)eXP1{30}sPP1Y(30)
9XP2(30)sPP2Y(30) sCUX{30)sCUYI30)sCVX{30)CVY(30)
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MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATIN
MATIN
MAIN
MAI'N
MAIN
MAIN

. MAIN

MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN

000
001
002
003
004
005
006
007
008
009
010
011
012
013
Qlae
0l5
0ls
QL7
016
Gl9
020
021
azz2
023
024
Q25
026
027
0zs
029
030
031
032

033

034
035
036
037
038
G39
Q40
041
042
043
044
045
046
047
048
Q49
050
051
052
053
054



3 WCTX(30)9CTY(30)9CWX{30)sCWY{30)9CP1IXI30)sCPLY(30) MAIN

4 CP2X(30)4CP2Y(30) . MAIN
EQUIVALENCE (GXY(191)sZE1(1s1) )9 (GXY(107)92E2(1s1)) MAIN
EQUIVALENCE (PGXY(101)sPUX(1))s (PGXY(197)sPUY(1)) MAIN
EQUIVALENCE (PGXY(192)9PVX(U1))e (PGXY(198)9ePVYI(1)) MAIN
EQUIVALENCE (PGXY(193)sPTX(1))s (PGXY(1s9)sPTY(1)) MAIN
EQUIVALENCE (PGXY(194)sPWX{1))s (PGXY(1010)9PWY(1)) MAIN
EGUIVALENCE (PGXY({195)9XP1(11)s (PGXY{1s111sPP1lY(1)) MAIN
EQUIVALENCE (PGXY(196)aXP201})y (PGXY(1912)PP2Y(1)) MAIN
EGUIVALENCE. (CGXY({1s1)sCUX (1)) s(CGXY(1s7 JeCUY (1)) MAIN
EQUIVALENCE {CGXY({192)9CVX (1)) e (CGXY(198 )oCVY (1)) MAIN
_EQGUIVALENCE (CGXY(193)9CTX (1))4(CGXY (109 }sCTY (1)) MAIN
EQUIVALENCE (CGXY(194)9CWX (1)) 9(CGXY{19s10)sCWY (1)) MAIN
EQUIVALENCE (CGXY(195)9CP1X{1)}s(COGXY (1911} sCP1IY(1)) MAIN
EQUIVALENCE (CGXY(196)sCP2X(1))s(CGXY(112)sCP2Y(1)) MAIN

C  UNITS 99996 FOR YY TO STORE FOR COMPUTATION OF GRADIENTS=~DIRECT ACCMAIN
C UNIT 98 FOR RESTART VARIABLES =~ DIRECT ACCESS MAIN
C UNIT 95 STORAGE FILE FOR PRINT == TAPE OR DISK SEQUENTIAL MAIN
DOUBLE PRECISION XT1eXTIME MAIN
DIMENSION ZEROCM(2) »YIN(Y) MAIN
EQUIVALENCE (ZEROCM(1)oXYY(10191)) » (U2(1)sYIN(1)) MAIN

DO 555 1=1+6989 . S S MAIN

555 ZEROCM(I} = O, MAIN
CALL FILES MAIN

SDRUM = 99 N MAIN

RORUM = 96 MAIN

NWSYY = 180%2 + 12 MAIN

DELZ = 040 MAIN

C TIMES 2 FOR DOUBLE PRECISION ONLY MAIN
IXTRA = 1 MAIN

NCR = 1717 MALN

NCRY = 753 MAIN

NCS = 594 MAIN

TDEL = O MAIN

IK = 0 MAIN

C COMPUTE GRADIENTS  AND READ IN DATA FOR THE GRID MAIN
_CALL GREAD MAIN

I =0 MAIN

DO 702 J=1+20 MAIN
ITIMES(J) = 1. . . _ . MAIN

702 1 = I+ITESTP MALN

: ITM = 0 MAIN
IF (ITIMES(20)sLTeNT) GO TO 80 MAIN
NSTART < 0O . MAIN

C INDIVIDUAL STATION PREDICTION FILE 1 MAIN
XDT1 = XD/11048 * 14E=5 MAIN

SAVE = 0401 MAIN

U3f{l) = NCS MAIN

U3(2) = JMAX MAIN
U3(3)= IMAX MAIN

U3ta) = 1POL+11 MAIN

u3ls) = NP1 MAIN

U3ie) = IX MAIN

Ua(7) = DT MAIN

DO 703 1=1420 MAIN
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703

888

2778

35

40

3101
45

46

777

8000

il12
336

U3(l1+7) = [TIMES(T)
U3{28) = XD * 1.E=5

WRITE (95 } (Z(I)sl31sNCS)
DO 777 NS=19sJMAX

DO 777 MS=1yIMAX

IS = (NS=1)%IMAX + MS
CALL SDATA

DO 2778 I=1sNX
DTO(II=TTO(I+1)=TTO(I])
TBO(I)={TTO(I+1)+TTOl1}) /2
WBO(I)=(WO(Tl+1)+WO(1)} /2
IF({I=1X) 888427789888
DWOIll}) = WO(I+1)=WOL(I)
GTO(I)=DTOLLl)/DZ(1)
GWOoll1)=DWOl 1} /D2(1)
CONTINUE

H3 = Qo

INEWC = [NEW

IRAT = [IMARA

CALL EXCK

He H#* 4017453293
RSUM(15) = XKTINX)
RSUM{14) = XKT(1)

CALL Blv ]

D03101 1I=1NP1
TsClI)=TT2(1}

“WSC{IY=w21(1)

COMPUTE UNSCALED T AND W FOR GWCsRAD
TT2(1)=TT2(1)+TTO(])
W2(T)=W2(I)+WOl(1l)

CALL GWC

STORE INITIAL TIME STEP DATA FOR ALL STATIONS FOR PRINT FILE 3

IF (15GTel) GO TO 46

MARAY(IXTRA} = MARAY({IXTRA}+1

PRINT 132s ITMsIXTRAP(MARAY(I)sl=12IXTRA)
WRITE (95) (RItI)sl=19NCS)

CALL TEMPRT

PRINT 101+ETA2sDELZaXETA29YETA2»CUIIX)»CVIIX)sIHT»IGOGO
WRITE (981'1s) ( RI{I)eI=1sNCR)
WRITE(97'1IS) {(NXN(I)sl=1rNCR1)}
WRITE (SDRUM'IS) (YIN(I)sI=1sNWSYY)
CONTINUE

ICK = [TESTP

SWITCH FILE UNITS FOR ADVECT READ
1 = RDRUM

RDRUM = SDRUM

SDRUM = [

ITM = ITM + )

I1IHT = @

Tl = TDEL /7(14424214%DT)

PRINT 33541TMsDTsT1

IF (Tl=16)1112911129336

PRINT 31

GO TO 80

NULlX = 1
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51

49
41

585
C

47

IF(ITM+NULX e GTeNTINULIX = NT=ITM
IFINTIMEeGTo0eAND e ITM+NULXeGToNTIMEINULIX = NTIME=ITM
NUX = NSTART + NUlX
IF(ITMeNE«2) GO TO 49
DTA = 2+#DTA
DTA2 = 24%DTA2
C5 = 145
C6' = 2,
GD2 = 5
Ly=2
NU = NUX
DO 98 NS=1»JMAX
DO 98 MS=19IMAX
15 = [NS=1) * IMAX + MS
DO 585 I = 1sNP1
U3(l) = Qe :
V3(l) = Qs
TT3{(1) = Qs
wW3(l) = 0,
PP13(1) = O
PP23(1) = Qo
CONTINUE .
READ FILE 1 FOR RESTART
READ (98'1S) { RI{I)sl=19NCR)
READ(97'IS) (NXN(1)}sI=1yNCR1)
IF{ITM4EQs2) GD2 = &5 ‘
IF(ITMeEQel?) CALL ADVECT i
IF{ITMeEQel) GO TO 47
READ(RDRUM'IS) (YIN(I)sI=1sNWSYY)
IF (NTIMEeLT«0aOReIGETeNE«ITM) GO TO 319
XM = MS
YM = NS :
XDl = XD®#(XIIN=XM)
YD1 ==XD*{XJIN=YM)
XTl= NTIME=-IGET
XTIME = 14/XT1
DO 315 I=1»NP1
IF (NVCHS({1)eNEel} GO TO 312

C COMPUTE NEW INPUT U3,yv3

312

315
319

88

U3({l) = VARIN(I»1)=GNV(192)*YD1=GNV(Is1)2%XD1

V3(L) = VARIN(192)=GNV(1+4)1%YD1=GNV(193)%XD1

UL{T) = U2(1)=XTIME®(U3(I)=U2(1))

Vi{l) = V2{1)=XTIME*(V3(I)=v2(]))

IF (NVCHS(2)«NEsl) GO TO 315

TT3(I) = VARIN(I#3)=GNV(Is6)%YD1=GNV{I+5)%#XD1=TTO(I]
W3 (I) = VARIN(1+4)=GNV(I98)*YD1=~GNV(Is7)#XD1=WO(I)
TT1(0)= TT241)=XTIME®(TT3(I)=TT2{1))

Wl (I)= W2 (1)=XTIME®(W3 (1)=-W2(I))

CONTINUE

DO 2000 IslsNX

DTO{I)=TTO(I+1)=TTO(I)

TBO(I)=(TTO(I+1)+TTO(I)) /2
WBO(I)=(WOIlI+1)+WOL(1))/2

IF(1=1X188+2000,88 '

OWO(l) = wO(l+1)=wWO(I)

67

MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATN
MAIN
MAIN
MAIN
MAIN
MAIN

. MAIN

MAIN
MAIN
MAIN
MAIN
MAIN
MAIN

MAIN

MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MALN
MAIN
MAIN
MAIN

* MAIN

MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN

165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
209
206
207
208
209
210
211
212
213
214
215
216
217
218
219



2000

114
116

117
111

129

131
113
119
118

120

121

124
123

125
112

GTO([)=DTOLI)/D2¢(1)
GWO(11=DWO{11/D2(1)

CONTINUE

H3 = 0,

INEWC = INEW

IRAT = IMARA
IFIIGONYSEQel) DEL2=040
IFINVCHSt4)eNEel) CALL RAD
CALL TTSQ .

IF (NTIME.LT40) GO TO 117
DO 1161=14NP1

IF (NVCHS(1)sNEsl} GO TO 114
U3(l) = 24%U2(1) = Ulll)
Vi(l) = 2e®V2{(1} = V1L
IFINVCHS{2)eNE«1)GO TO 116

W3LI) = 24%W2(1}=W1l(I)
TT3(I) = 24%#TT211)=TTY(1)
CONTINUE ' '

IF (NVCHS(1)sEQesl) GO TO 52
GO TO (112»11191119112}91GOGO
I1 = 1

11=2

IT=1M2

12=IM3

13=[M1 .

15 s IT ~ IHT + 1

IF{ IHTeGT«2) GO TO 131
[5 = M3

11 = 1

11 = 2 .

CALL Cuv :
IF{IGONYeEQeQ) GO TO 121
IF(IANV.GTel) GO TO 118
DO 119 I=IHT»IX

V34 = 060

CONTINUE

GO TO 112

DO 120 I=IHTsIX

U3(l) = 06,0

CONTINUE

GO TO 112 -
IF{IHT+EQsl) GO TO 112
IF(I2IHTLESIHT) GO TO 123
IIHT = 121IHT=1

DO 124 1= IHTy 1IHT

U3{l) = 040
IF(I3IHTSLE«IHTIGO TO 112
IIHT = [31HT=1

DO 125 I= IHT» IIHT
V3(ll= 0.0

11 = IP1

11=1P2

IT=NM1

[2aNM2

I13=NX
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52

54

371

3100

159

59

15=1A
CALL CuV

CONT INUE

DO ‘54 1a1,NP1
TTI(L) = TT2(1)
U1t = u2(1)
V(1) = v2i1)
WllD) = w2{1)
TT2(1) = TT3(I)
u2(1) = U3l
V2(L1 = v3(I)
w2(1) = Wal(l)

PP11(I} = PP12(1)
PP21{1) = PP22(1])
PP12(1) = PP13(1])
PP22(1) = PP23(1)
CONTINUE

[FINVCHS(4) sEQel) XT2 = TT3(IX)
TT2(IX) = XT2 .

TT2(IP1l) = XT2

CALL EXCK

CALL BIlV :

D03100 I=1)»NPl

TSClI¥=TT2(1)

WSC(I)=W2(TI}

COMPUTE UNSCALED T AND W FOR GWCsRAD
TT2(1)=TT2(1)+TTO( 1)
W2(1)=W2{1)+WO(1)
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STORING COMPUTED VALUES ON DRUM FOR RESTART OF EACH GRID STATION AMAIN

WRITE (98'IS) ( RI(I)sI=1sNCR)
WRITE(ST'IS) (NXN(I)sI=21sNCR1)
DO 59 I=1iNP1

Tl = U2(1)%#2+4V2(])%%2

IF (T1) 599599159

Tl = SQRT(T1)

IF (T1eGT4SAVE) SAVE = T1
CONTINUE

TDEL = XD/SAVE

< WRITE YY ON DISK USING DIRECT ACCESS

‘98

WRITE (SDRUM'IS) (YIN(I)sI=1sNWSYY)
CONTINUE

C SWITCH FILE UNITS FOR RESTART

857

1 = RDRUM .
RORUM = SDRUM

SORUM = |

[1IHT = ]

DO 779 NS=1sJMAX

00 779 MS=1yIMAX :

IS = (NS=1)*[MAX + MS

READ (98'1S5) ( RI(I)sI=19NCR)
READIST'1IS) (NXNUI)sI=1sNCR1)
CALL ADVECT

IF{IGONY«GT«0) GO TO 202
IF{IHT«GTs1) GO TO 201

SUM2 = (CUXUIX)I+CVY(IX))*(DZ(IM1)/24)
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209

201

267

200

206

DO 209 1=2¢1X
KeIx=1+1

SUM2 = SUM2 + (CUX(K)+CVY(K)I*(DZ(K=1}+DZ(K))/24

VVEL(K) = SUM2
VVEL(IX1=0s

IF(ITMeGTa1) GO TO 202

ETA2 = 0.

DELZ = 0.
SLOPX= 0.
SLOPY= Qs

GO TO 202

DO 267 I=19IX
VVEL(1] = Q40
SUM1 = 0. '
[IHT = IHWT

IF(IGONYsEQe=2) IIHT = 2

DO 200 K=IIHTsIMl

SUM1 = SUM1 = (CUXIK) + CVY(K))*(DZ(K=1) + DZ(K)1/24

VVEL (K} = SUMl
CONTINUE

VVEL(IX) = SUM1 = (CUX(IX) + CVY(IX))*#(DZ(IM1)}/24)
VVEL(IP1l) = VVEL(IX)
ETA2 = ETAl + VVEL(IX)*DT

DELZ = ETA2 = ETAl
ETAl = ETAZ2

IF(ABS(ETA2)«GTs50044¢AND «IGOGOSNES1) GO TO 206

GO TO 205
PRINT 207+ETA2

sDELZH»VVEL(IX)sITMs1S91GOGO

207 FORMAT(1Xs'THE WATER SURFACE ELEVATION ETA2 15'9sF1243+/

205

208

202

203

50

179

1' DELZ = '9F12e3.

2/' VVELIIX) = '9F1243/!

GO TO 99
SUM1 = VVELI(IP1)
DO 208 [=IP2sNP1

SUML = SUM1 - (CUX(T1) + C

VVEL(I) = SUM]
CONTINUE

VVELINX) = SUM1 = (CUX{NX)

GO TO 50
VVEL(IPl) 3 040
VVEL(IP2) =

1L(DZLIP1) + DZ(IP211/2s)

SUM1 = VVELI(1P2}
DO 203 K=1P3yNP1

ITM = '»110/% 1S = '»110/' IGOGO = '»[10)

VY(IP)#(DZ{I=1) + DZ{1)1}/2s

+ CVY(NX))I*(DZ(NP1)/24)

- (CUX(IP2)+ CVYLIP2))»

SUM1-= SUM1 -« (CQUX(K) + CVY(K))I*®{(DZ(K=1) + DZ(K))/24)

VVEL(K) = SUM]
CONTINUE

VVELINX) = SUML1 = (CUXINX)+ CVY(NXII*(DZINP1)/24}

WRITE (98'18) ( RI{I)sI=19NCR)
WRITE(97'1S) (NXN(I}sel=1¢NCR1) -
WRITE (SDRUM'IS) (YIN(I)sI=1sNWSYY)

CONTINUE

SWITCH FILE UNLITS
I = RDRUM

RDRUM = SDRUM

FOR ADVECT READ
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SORUM = |
I1IHT = 2
DO 792 NS=19¢JMAX
DO 792 MS=1sIMAX -
IS = (NS=1)%#IMAX + MS
READ (98'1S) ( RI(I)sI=1sNCR)
READ(97'1S) (NXN{I)sl=1sNCR1)
CALL ADVECT
CALL GWC _ C o
WRITE (98']S5) { RI(I)sI=19NCR)
WRITE(ST'IS) (NXN{I)sI=1sNCRL)
65 IF(1TM=ICK) 792370470
70 RSUM({14) = XKT(1)
RSUM(15) = XKTINX)
IF (1S¢GTel) GO TO 701
MARAY ({IXTRA) = MARAY(IXTRA)+1
PRINT 132 ITMsIXTRA»(MARAY(I)sI=1sIXTRA)
701 CALL TEMPRT !
PRINT 1019ETA2sDELZsXETA2+YETA2sCUIIX)»CVIIX) o IHT»I1GOGO
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101 FORMAT(//' ETA2 ='9E18484/' DELZ ='4E18489/' XETA2 ='4E18e8s/' MAIN
1 YETA2 ='9E1848s/' CULLIX) ='9E1B48s/' CVIIX) ='9E1848y9/' [IHT =*'MAIN

2+4110s/' 1GOGO ='3110) .
WRITE (95) (RI(1)91314NCS)
792 CONTINUE '
IFCITM=ICK) 7935700057000
7000 ICK = ICK + ITESTP :
793 IF (MARAY(IXTRA)4NE.O) IXTRA = IXTRA + 1
NSTART = NU
94 IF(ITMsEQWNT) GO TO 80
GO TO 8000 _
80 PRINT 132y ITMyIXTRAs(MARAY(I)sI1=14IXTRA)
END FILE 95
REWIND 95
99 STOP , A
31 FORMAT ('1RUN STOPPED=-=NEW DT NEEDED')
132 FORMAT ('1TIME STEP STARTING = 'sI5s' VALUES IN MARAY ='y15/"
1Y 15'92014)
335 FORMAT (' ITM'y160sDT?"sEL2464479T119EL1204)
END
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SUBROUTINE GREAD GREADOOO

INTEGER RDRUM»SDRUMs TORUM GREADOO1
DOUBLE PRECISION A»BsCsCSTeDsDTODWOY DSToDTloFAoGWOoPPlloPPlZ GREADOO2
1 sPP13sPP21sPP22+PP239SSTeTTL1eTT2eTT39TTOITSCHUZ9V2IW1lsW2eW3 GREADOOQ3
2. sWOIWSCoXKToaXYYrYYsGTO , GREADOOQ4
COMMON XYY (309695)9A(30)9B(30)sCL30)9CSTI30)4D(30)sDTO(30) GREADOOS
1 sOWO(30)sDST(30}sFAL30)sGTO(30)sGWO(30)9sPPL13(30)9PP23(30) GREADOO®
2 s TT3(30)eW3(30)4SST GREADOQ7

COMMON RI(30)90T1(30’|YY(3°06)QSLOPXOSLOPY’HEIGHTOETAI'ETAZ!XETAZOGREADOOB
1YETAZ2 s IHT o IANV e IGOGIETAINXIETAINYsCSOUT(2) s»CRSIRAASTOUPRAWH3 s CF s CEGREADOOY

29WS(30) sUSTsCWIHAT 9HSI sRANSIRABNS+RABS 9CRNS» TRAUS#XT2 GREADO10
COMMON XKU(30)sVVEL(30)+sSRSsRADMX»IGOGO»ROW ¢+ XMQDEL GREADO11
1 ' XLAMIRSUM(15)9B1482 GREADO12

COMMON PP11(30)sPP21(30)sTT1{30)sTTO(30)sTSC(30)sW1l{30)sWO(30) GREADO13

1 yWSCL30) 9 XKT(301»CUC30) sCVI30)sDTDT(30)sDTTI30)9U1(30)sV1(30) GREADOLS
2 vZDL2(30)9S0UL(20)950U2(20)95H1(20) 9SH2(20) sNCLI»1SSI1e1ISSI2 GREADO15
3 2ITS2020) 9 1TSLI20)9ECLI{1094)sLLCIC10»5)9TCLIC1004)sISTEP(10) GREADO16
4 'RAINIC10) 9 ICUV(20) #XOCU(20) s X0CVI20) 9XACU(20) 9 XACV{20) GREADO17
5 sNXN(L10) o TTWsDECLoCOCOB» ICKsNTFORIGSF 9GFR9DTSF 9 SF GREADO18
6 '»PHIRYGD2 s ISTR9SOSCoSOABXNOCsCPHySPHsPHI sHs IGONY s NTCUV GREADO19
T s PGXY(30912)19CGXY(30s12)sI2IHTHI3INHT GREADO20
T 92130)9ZA(30)9D2(30)+DS{30)sPA(45)sTALL5)sQA(45)9+COBI45)»COMI18IGREADO2]

COMMON U3(30)9V3(30)sTBO(30)»WBO(30)»CKO(30)sCSWI30)sPSS(30) GREADO22

1 1E(309292)9F(3092)9FST(3092)9R(3092492)9BR(3Q)»TTI(30)4ECIS) GREADOZ23
2 s TCLI5) sLLLC(6)9ST4(50)9DSTH(50) sDUWIS0)sQS(50)9RAI(20)9PST(30) GREADO24

COMMON ITIMES(20)»IXTRAPMARAY(20)sPSFAIN(20) GREADO25
COMMON SAVE» TDEL»XDT1sDT s XDsDECLXyDCHGsPHIBOT sHWESTsEMsZW2C59C6° GREADO26
1 aNXeIXoNTs IMAXsJMAXINPLsIPLsNP29sNMLINM23IP2s1P39IM1sIM291IM3 GREADQZ27
2 sl49IAYRDRUMISDRUMYTDRUMY IGRID» IMARAYRTIME s IPOLIPI29CFARINTIME GREADOZ2S
3 WEX29EX39EXEIXNVIXNT oBETVIBETTsDT29DTAWDTA29GsCP P I »GAMIGAM2 GREADO29
4 HROASALF s XK19XK29RALF sRCsCCrC3I29XK129SHIHKKIHK29A1 A2 GREADO30
5  INWSYYINTOPL1sDELHe = TWIINEWSITAPESIRATSINEWC GREADO31
COMMON BGrARSsAWSSIGIATCoSKsIZWelZW1lslY IR!LY!NCS!NCRONLAP’NCL GREADO32
1 sNTOP s MAsNATAL sLAND s NVARL s NVARSESCPPSITESTP GREADOQ33
COMMON T1eT29T39T49T59T60TT9T8eTSeT109TLIsT129XIINIXJINSTEST20 GREADO34
2 » T139T149T159T169XD1yYD1 GREADO35
3 HISIRAINXSETIAT9SToPToaNUXSLOCXYY(5) sNULX GREADO36
COMMON CUTH»CVTsCLoQSTINESIGEToNNLINUITMeI1lsI241391591TsMSaNSe1I GREADO37
COMMON COA(SO)oCGA(SO)oPAAB(BO)oPASA(SO),RA(BO)9RB(3O)’FN(30) GREADO38
1 » T1IHTI14IHT . GREADO39
DIMENSION U2(30)9V2(30)oTTZ(BO)-WZ(BO)oPPIZ(BO)oPPZZ(BO) GREADO4O
EQUIVALENCE (YY(1o1)oU2(1))slYY(192)sV2(1))s(YY(L1s6)PP22(1)) GREADOQ41
1 PLYYILo3)sTT2(1) ) olYY(194)sW2(1))a(YY(105)sPP12(1)) GREADO42
COMMON /TAPBLK 7/ IUAR96s1UAR9TyIUARG8» IUARSS GREADQ43
COMMON/INPUT/ VARIN(3094) sNVCHS{S5) sGNV(30s8) GREADO44
COMMON /GRDNTS 7/ GXY(30s12) GREADO4S
DIMENSION ZE1{30s6)s2E2(30s6)sPUXI30)sPUY(30)»PVX{30)sPVY(30) * GREADO46
1 WPTX(30)sPTY(30)»PWX(30Q0)sPWY(30)sXP1{30)sPP1Y(30) GREADOGT
2 XP2(30)1PP2Y(30)sCUX(30Q)»CUY(30)sCVXI30)sCVY(30) GREADO48
3 sCTX(30)sCTY(30)»CWXI30)sCWY(30)»CPLIXI30)sCPLY{30) GREADC49
4 yCP2X(30)9CP2Y(30) GREADOS50
EQUIVALENCE (GXY(191)9ZEl{lo1))o{GXY(10T7)9ZE2(1s1)}) GREADOS1
EQUIVALENCE {PGXY(1s1)sPUX(1))s (PGXY(1s7)oPUY(1)) GREADOS52
EQUIVALENCE (PGXY({192)sPVX{1))s (PGXY({198)sPVYL{1)) GREADOS53
EQUIVALENCE (PGXY(193)sPTX(1))s (PGXY(1s91sPTY(1)) GREADOS4
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700

230

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

EQUIVALENCE

EQUIVALENCE

(POXY {1904 ) oPWXI1) Y (PGXY11910)9PWYLL)
(PGXY{(1s5)eXP1(1))s {(PGXY(1s11)sPP1lY(1]
(PGXY(196)eXP2(1))s (PGXY{1912)9sPP2Y!{1
(CGXY(1sl)oCUX (1)) s({CGXY(1s7 JaCUY (1
(COXY ({1921 oCVX (1)) o (CGOXY(198 )oCVY (1
(CGXY(193)oCTX (L))o (CGXY(199 )oCTY (1
(COXY{Llaa)oCWX (1)) o ({CCXY(1910)sCWY (1
(CGXY(195)sCPIX(1)) o (CGXY (111} sCPLY(]

)
)
)
)
)
)
)
}
(CGXY(196)9CP2XI1) )2 (CGXY(1922)9CP2YI(1)

}
)
)
)
)
)
)
)

DIMENSION ZI(30)9ZDIX(30)+ZDIY(30)9sARPRT(18)

EQUIVALENCE (A(1)9ZI(1))s(BI1)9ZDIX(1))s(CI1)sZDIY(1))

DATA ARPRT /4HU CO94HMPON4HENT s4HV CO»4HMPOM»4HENT

1T »46HURE »
2AN4HT 2 /

4HSALT 94HNW /Ho4HUMID » 4HPOLL s 4HUTAN»4HT 1

READ 100» (COM(I)sI=1s18)
PRINT 101+(COM(I)sI=1s18)

ROA = 4001

READ 1109 NXsIXsNTsIMAX» JMAXINTIMEINVARGIITESTPsIPOL

D0 213195

NVCHS(I) = 0

IF(NTIME.GE.O)READIIOv(NVCHS(I) [=1+5)
IGRID = JMAX * IMAX
PRINT 111ls NXsIXsNT9IGRID

IGRID IS THE NUMBER OF STATIONS IN THIS MODEL GRlD NETWORK

READ 119sDT+XDsDECLXsDCHGIXTINIXJIN
DECL = DECLX%* 4017453293

DCHG = DCHG #* 4017453293

READ 119+PHIBOTIHWESTIEMIZWIRTIME

H = HWEST * 4017453293

PRINT 112
DT = DT*60.
PRINT 1212

XIINeXJINSPHIBOTsDT XD
RTIME

IF(RTIME«LE«Qs) RTIME = DT/60.
IMARA = RTIME/DT*#60e +45
XD = XD # 14E5

NP1=NX+1
1s = 0
IP1 = IX+1

INITIAL STATION DATA INPUT Zy -Tr Uy Vo W
READ 1199(Z(1)s1=1eNP1)

DO 6 J=146

READ 119 (YY{IsJ)sI=1sNP1)

CONT INVE

DO 230 I=546

DO 230 N=19NP1
YYINsI) = YY(Nsl) /7 ROA /7 100s
COMPUTE PERIPHERAL GRADIENTS

00 420 K=1s6
READ 110»121

READ 1209 (Z1(I)sel=19121)
READ 120 {ZDIX(1)sI=1s121)
READ 120 (ZDIY(I)sl=14121)

K2 = 3#K
K1l = K2=2
PRINT 123,

{ARPRT(1)91=K1sK2)»(Z1{1)sI=21y121)

73

GREADOSS
GREADCS56
GREADGS7?
GREADOS8
GREADQGS9
GREADO6O
GREADUOS61
GREADQ62
GREADQ63
GREADOG64
GREADO65

»4HTEMP » 4HERAGREADOGS
s 4HPOLL »4HUTGREADQGT

GREADQ6S
GREADO69
GREADO7C
GREADO71
GREADO72
GREADO73
GREADQT74
GREADO75
GREADQT6
GREADOT7
GREADO78
GREADQ79
GREADO8G

'~ GREADOS81

GREADOS82
GREADOS83
GREADOSBG
GREADOS8S
GREADOS86
GREADO87
GREAD(SS
GREADQS89
GREADO90
GREADO91
GREAD0Q92
GREADO093
GREADO94
GREAD095
GREAD096
GREADO9 7
GREADG98
GREADQ99
GREAD100
GREAD101
GREAD102
GREAD103
GREAD104
GREAD105
GREAD106
GREAD107
GREAD108
GREAD109



416
417

2418
1418

231

418
420

PRINT 121s (ZDIX{(1)sl=14121)
PRINT 122y (ZDIY(1)sI=214121)
DO 418 I=19NP1

Tl = 2(1}

IF (1I=IX) 41744160417

Tl = T1=-400001

GO TO 1418

IF (I=IPl) 141892418,1418

Tl = T1+400001

CALL XINEAR (T19s2192+s1229LsZDIXsGXY(I9K) sZDIYsGXY(IsK+6)
1 sT4sTGeTGyT4)

IF(KseLEe4) GO TO 231
GXY(1sK) = GXY{IsK) /7 ROA 7/ 100s
GXY({IsK+6) = GXY{(1lsK+6) / ROA / 100,
PGXY{ 1K) = GXY(IK)
CGXY(I9K) = GXY(IsK)
PGXY(ToK+6) = GXY(1sK+6)
COXY(ToK+6) = GXY(]9sK+6)
CONTINUE ) -
CONTINUE

READ 119+50AB»S0SCsXNOs»COCOB
PRINT 1199SOABsSOSCsXNO»COCOB
Iy = Pl

NP2aNX+2

NM1=NX=]1

NM2=NX-2

1P2=1X+2

IP3=1X+3

IMlz[X=]

IM2a1X=2

IM3 = [X-3

14=1

IA=NM1=1P1

EX23=1e/20¢

EX3 = 14/30

EX6 = =1e/606

XNV = o5

XNT = le5

BETV = 10,

BETT = 104736 . . . ... ...
DT2 = 2.%DT

G = 980

CP = 4239

Pl = 3.1415927

GAM = 498E=4.

GAM2 = 24%*GAM

ALF = =3,

XK1 = o4

XK2=el4

RALF = =~14/ALF

RC = RALF/7.

T2 = (le + ALF*RC)#3#2
T3 = RC*#EX3 ‘

CC = 34#TINT2

T4 = 3./CC

74

GREAD110
GREAD111
GREAD112
GREAD113
GREAD114
GREAD115
GREAD116
GREAD117
GREAD118
GREAD119
GREAD120
GREAD121
GREAD122
GREAD123
GREAD124
GREAD125
GREAD1l26
GREAD127
GREAD128
GREAD129
GREAD130
GREAD131
GREAD132
GREAD133
GREAD134
GREAD135
GREAD136
GREAD137
GREAD138
GREAD139
GREAD140
GREAD141
GREAD142
GREAD143
GREAD1l44
GREAD145
GREAD146
GREAD147
GREAD148
GREAD149
GREAD150
GREAD151
GREAD152
GREADL53
GREAD154
GREAD155
GREAD156
GREAD157
GREAD158
GREAD159
GREAD160
GREAD161
GREAD162
GREAD163
GREAD164



€32 = Ta*#(=45)
Ta o T4#%145
XK12 = XK1##2
SH = XK12#T4
HKK = SH¥XK2#%2/XK12
HK2 = SH/XK12
HKK2HKK#10 s
CPP==CP¥1,0E06
S16=14354E=12
AW=10004%G
AR=2,8TE+06
NTOP=NLAP+NP1
ATC = 4001
SK = 0486933E~06
P12 = Pl # 2. _
DELH = (DT/864004) # PI2
1 PDECL = DECL / 4017453293
PDCHG = DCHG /7 4017453293 .
" PRINH = H / 4017453293
PRINT 1263PDECL +PDCHGsEMIPRINH
DO 117 131sNX
TL = (2(1) + 2(1+111/2s
‘ZAL1) = ABS{T1)
DZ(1) = Z(1+1) = 241}
117 CONTINUE
DO 23K=1sIM1
12 IM1=-K+1
23 DSIK) = ZA(1)=2A{1+1)
DS(IX) = ABS(Z(1)) = 2A(1)
PO 715 I=IP1sNP1.
TE=Z{1}=2ZW i
IF (TE)T15+109715
1D I2W=1
. GO TO 132
715 CONTINUE
PRINT 1000
. CALL EXIT
132 12W1=12W=1
' T20=ALOG(Z(12ZW)/Z{12W1)) :
Al = ALOG(1950. /Z(IZW1)1/T20-
A2 = ALOG(Z{I12W)/1950s 1/T20
99 RETURN
100 FORMAT(18A4)
101 FORMAT(IX18A4///)
110 FORMAT(1415)
111 FORMAT (4H NX=s13/4H 1X=+13/4H NTe»13/TH GRID =)13)
112 FORMAT (11H XIIN = F1044/11H XJIN = Fl044/11H PHI
1711H DELTA T = F641/10H DISTANCE=sF742)
119 FORMAT(6F1244) _
120 FORMAT (6E1245) .
121 FORMAT ('OX~GRAD 146E1245)
122 FORMAT ('0Y=GRAD '46E1245)
123 FORMAT.

(Z{I1)a1=1sNPLl)92ZW

GREAD165
GREAD166

GREAD167
GREAD168
GREAD169
GREAD170
GREAD171
GREAD172
GREAD173
GREAD174
GREAD175
GREAD176

-GREAD177

GREAD178
GREAD179
GREAD180
GREAD181
GREAD182
GREAD183
GREAD184
GREAD185
GREAD186
GREAD187
GREAD188
GREAD189
GREAD190
GREAD191

© GREAD192

GREAD193
GREAD194
GREAD195
GREAD196
GREAD197

. GREAD198

GREAD199
GREAD200
GREAD201
GREAD202
GREADZ203
GREAD204
GREAD205
GREAD206
GREAD207
GREAD208
GREAD209
GREAD210

= FB842GREAD211
* GREAD212

GREAD213
GREAD214
GREAD215
GREAD216

('0'93A4y" GRADIENTS=«INPUT VALUES'/! HEIGHTS(N)'-IIFIO.Z) GREAD217

126 FORMAT{13H DECLINATION sE1244/8H CHANGE +E12+44/ 36H INFRARED EMISSGREAD218

LIVITY OF THE SURFACE +E1244/12H HOUR ANGLE sE1244)

1000 FORMAT(IH};' ZW VALUE 1S INCORRECT==~= HEIGHT ARRAY FOLLOWS'//
1 (6F12e4
1212 FORMAT ('OTIME STEP FOR RADIATION IS'oFlO.Zo' MINUTES')

END
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GREAD219
GREAD220
GREADZ221
GREAD222
GREAD223



SUBROUTINE ADVECT
INTEGER RDRUMsSDRUM»s TDRUM

DOUBLE PRECISION AsBoCsCSToDsDTOIDWOIDSTIDTL19FAIGWOIPPL1»PPL2
1 sPP13sPP219oPP22sPP23+SSToTT1aTT2eTT3sTTOsTSCrUZ29V2IW19W29W3

2 sWOIWSCoXKToXYYsYYsGTO

COMMON XYY (304+695)9A130)sB(30)+C(30)+sCST(30)+D(30)sDTO(30])
1 sOWO(30) sDST{30)sFAL30)sGTO(30)sGWOI(30)9PP13(30)9PP23(30)

2 2 TT3(3019W3(30)9SST

ADVCTO00
ADVCTO01
ADVCT002
ADVCTO003
ADVCTOQ04
ADVCTO05
ADVCT006
ADVCTO007

COMMON Rl(30)oDT1(3O)oYY(3096);SLOPX.SLOPY.HEIGHT ETALIETA29XETA29ADVCTOO8
1YETA2s IHT s IANV2IGOGIETAINXIETAINY»CSOUT(2) »CRS9RAAITOUPRAIHI s CFCEADVCTQ09

29WS(30)sUSTeCWIHAT sHST sRANSIRABNS sRABS sCRNS» TRAUS 9 XT2
COMMON XKU(30)sVVEL(30}9SRS»RADMX s IGOGO»ROW s XMQsDEL

1 ' XLAMIRSUM(15)9Bl9B2

COMMON PP11(30)sPP21(30)sTT1(30)sTTO(30)»TSC(30)sW1(30)sWO(30)

1 sWSC(30) s XKT(30)sCUI30)sCVI30)sDTDOT(30)sDTTI30)UL(30)9V1(30)
2 »ZDLZ(30) 9SO0UL(20)9S0U2(20) 9SH1120) 9SH2(20) oNCL1»1SS11915512
3 s ITS2(20) o ITSLI(20)+ECLIC1I0s4) oL LCI(1095)sTCLI(1094)]ISTEPI(10)
4 sRAINI(L10) s ICUV(20) sXOCU(20) s XOCV(20) 9 XACUL20) 9 XACV(20)

5 sNXN{10) s TTWHDECL9COCOB ICKosNTFORIGSF 9GFRsDTSF 9 SF

6 sPHIRWGD29»ISTR9SOSCrSCAB s XNO»CPHySPHePHI 9Hs IGONY s NTCUV

T 9 PGXY(30+12)9COXY(30¢12)912IHTHIBZINT

7

ADVCTO10
ADVCTO11
ADVCTO12
ADVCTO13
ADVCTO1l4
ADVCTO15
ADVCTO16
ADVCTO17
ADVCTO18
ADVCTO19
ADVCTO020

22(30)9ZA(30)+sDZ(30)9DS(30)9PAL45)sTA(45)+QA(45)9COB(45)COM(18)1ADVCTO21

COMMON U3(30)9v3{(30)sTBO(30)»WBO{30)sCKO(20)sCSWI(30)PSS(30)

1 sE(3092+2)9F(3092)sFST(3092)9R{309292)9BRI3Q)sTTI(30)4EC(S)

2 s TCLIS ) sLLCI6) 9STA(50)sDSTLHI50)sDUWIS0)9QS(50) sRATI(20)9PSTI(30)

COMMON ITIMES(20) 9 IXTRAYMARAY (20)sPSFAIN(20)

COMMON SAVEsTOEL e XDT190TeXDiDECLXsDCHGIPHIBOTsHWEST1EMeZWICS4(6
SNX s IXONT s IMAX9 UMAXINPL s IPLINP2INMLsNM29IP29IP39IML1sIM2s1IM3
2[4 [ARDRUMISDRUMSTORUMP IGRID s IMARASRTIME 9 IPOLSPI2sCFARSNTIME
IEX2IEX39EXE 9 XNV IXNT oBETVIBETT9DT2sDTAIDTA29GHCP P 9»GAMIGAM2
sROASALF s XK1 9 XK2 9RALFIRCHCCrC329XK129SHIHKKIHK29A1 A2
sNWSYY sNTOP1+sDELHY TWe INEWSITAPE»IRATH» INEWC

COMMON BGoARsAWISIGIATCISKIZWsIZW1 o 1Y sIRsLYINCSINCRINLAPINCL

1 sNTOP sMASNATAL sLAND sNVAR]1 s NVARGEsCPPSITESTP

COMMON T19T2eT30T4sTS5eTEsTT79T8eTSsT10sTLLsTLI29XIINIXJINITESTZ20Q

AR S W N

2 » T139T149T15,T169XD1»YD1

3 sISIRAINXIETIATsSTePTeNUXsLOCXYY(5) sNULX
COMMON CUToCVT sCloQSTINE»IGET o NNLINU»ITMyI1s129I39I595ITeMSeNSHII
"COMMON COA{S50)9CGA(50) sPAAB{50)sPASA{50)sRA130)sRBI30)+FNI(30)

1 9 I1IKHTs14IHT

DIMENSION UZ(30):V2(30)9TT2(30)ow2(30)oPPlZ(BO)oPPZZ(BO)
EQUIVALENCE (YY(191)oU201)1alYY(192)9v2(1))alYY(196)sPP22(1))
1 alyY(Lle3)eTT2(1))a(YY(1s4)sW2(2))s(YY(2s5)sPP12(1))

COMMON /TAPBLK / TUAR96IUARG7 s IUARS8 s JUARSY

COMMON/INPUT/ VARIN(3094)sNVCHS(5)»GNV(30+8)

COMMON /GRDNTS / GXY(30,12)

DIMENSION ZE1(3096)92E2(30+6)sPUX(30)9PUY(30)sPVX(20)sPVY(30)
1 PTX(30)sPTY(30)sPWXI30)sPWY(30)»XP1(30)»PPLlY(30)
2 aXP2{30)sPP2Y(30)»CUX(30)»CUY(30)sCVX(30})sCVYI(30)
3 yCTXUI301»CTYL30)sCWXI30) sCWYL30)9CPLIXI30)»CPLIYI(30)
4

sCP2X(30)sCP2Y(30)

EQUIVALENCE (GXY{1s1)sZEL(191))s(GXY(1s7)s2ZE2(1s1))
{PGXY(197)sPUYIL))
{PGXY(1+8)sPVY(11})
(PGXY({1+9)PTY(1))

EQUIVALENCE (PGXY{ls1)sPUX(1) )
EQUIVALENCE (PGXY(192)sPVXIL11)»
EQUIVALENCE (PGXY(193)sPTX{L1) 1)

76

e

ADVCTO022
ADVCT023
ADVCTO024
ADVCT025
ADVCTO26
ADVCTO27
ADVCTO28
ADVCTO029
ADVCTO30
ADVCTO31
ADVCTO032
ADVCT033
ADVCTO34
ADVCT035
ADVCTO36
ADVCT037
ADVCTO038
ADVCTO039
ADVCT040
ADVCTO41
ADVCTO42
ADVCTQ43
ADVCTO44
ADVCTO045
ADVCT046
ADVCTO47
ADVCTO48
ADVCTO049
ADVCTO050
ADVCTO51
ADVCTO52
ADVCTO053
ADVCTQ54



EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

(PGXY(1s4)sPWX(1))s (PGXY(1910)9PwWYI(1]))
(PGXY(195) 0 XP1(111)s (PGXY{1s11l)sPP1lY(1)
(PGXY(1e6)9XP2(1) ) (PGXY(191l2}ePP2Y(1)
(COXY([1ol)oCUX (1)) {CGXY (197 }oCUY (1)
{CGXY(192)sCVX (1)) 9{CGXY(198 )sCVY (1)
{CGXY(193)9CTX (1)) (CGXY (139 1eCTY (1)
(CGXY (Lot} oCWX (1)) o (CGXY{1510)sCWY (1)
(CGXY(195) oCPIX(1))o(CGXY(1s21)9CP1Y (1)
{COXY (1960 9CP2XIL)) o {CGXY{1012)sCP2Y (1)

DIMENSION YIN2(1)oYIN3{1)oYING(L)sYINS(])

EQUIVALENCE (XYY{19192)oYIN2(L1))o(XYY({10193)sYIN3(1))
1 s IXYY(1als@)oYINGLL) o (XYY(L9105)sYINSI(1))
DIMENSION VAR3(50)

DIMENSION ALL(1295) oJALL(1295)

EQUIVALENCE

(VAR3(1)}sCl2)) #(TALL(L01)sALLIL19]))

DOUBLE PRECISION XTIMEsXT1

NVAR] = 1
NVARG = &

DO 585 1 = 1,NP1

U3(l) = 0,

v3lil) = 0,

TT3(I) s O

W3(l) = Qs

PP13(1) = Q.

PP23(1) = Q4
585 CONTINUE

ADVCTOS55
ADVCTC56
ADVCTOS57
ADVCTO58
ADVCTO59
ADVCTO60
ADVCTO61
ADVCTO62
ADVCTO63
ADVCTO64
ADVCTO65
ADVCTO66
ADVCTO67
ADVCTO68
ADVCTO069
ADVCTOT0
ADVCTO71
ADVCTO72
ADVCTO73
ADVCTO74
ADVCTO75
ADVCTO76
ADVCTO77
ADVCTO78
ADVCTO79
ADVCTO80

CH RT3 I T30 I6 90636300 000 0 I I R R R R AR RADVCTOB ]
Cxxnx FLOATING GRID STATIONS ARE ASSIGNED THE FOLLOWING NUMBERS #*#x##*##ADVCTO082

[aXaNaNaXalakal

Cxuxt WHERE THE COMPUTED GRADIENTS

6 4 7
1 2 3
8 5 9

ADVCTO83
ADVCTO84
ADVCTO85
ADVCTO86
ADVCTO87
ADVCTO88
ADVCTO89

ARE APPLIED AT STATION 2 #***%%*x*#%#*ADVCT090

C 3 963 3 3690 36 3493 JE 56 3 30 3636 36 362 363 3 3609 6 3 I3 3696 36 I 36 I3 I I IR NRRRRSAERKADVCTO9]

DO 666 1=1+5

IF(I+EQe240Re14EQe3) GO TO 666

D0 666 J=1912
ALL(Js1) = 0o

666 CONTINUE

C SET DATA FROM RESTART ' .
C COMPUTES THE CENTERED AND UPWIND GRADIENTS

Iua = 3

IF (MS=2) 51145014501

C SETS STATION 2

511 READ (RDRUM!'1S)
DO 600 I=1912

Ms=1
(YIN2(1) o 1=19sNWSYY)

ALL(I92) = YIN3(I)

600 CONTINUE

SLOPX = ALL(1s2)
SLOPY = ALL(242)
HEIGHT = ALL(3s2)
ETAL s ALL{492)

7

o

ADVCT092
ADVCTO093
ADVCTO096
ADVCTO095
ADVCT096
ADVCTO97
ADVCT098
ADVCTO099
ADVCT100
ADVCT101
ADVCT102
ADVCT103
ADVCT104
ADVCT105
ADVCT106
ADVCT107
ADVCT108
ADVCT109



ETA2 = ALL(512)
XETA2 = ALL(6192)

YETAZ2 = ALL(T7s2)
INT s[ALL{8y2)

"1ANV 2JALL(992)

ETAINX = ALL(11s2)
ETAINY = ALL(1242)
160G = 1G0GO
LOCXYY(2) = =1

U3 = 2

ALL(11s1) = ALL(1192)
ALL{12+1) = ALL(1292)

C SETS STATION 3 MS GT 1

501

1603
503

1610

604

610

515
560

601.

561

DO 503 J=NVAR1sNVARSE

DQ 503 K=1sNP1

IF (MS«EQel) GO TO 1603
XYY{Ksdel) = XYY(KsJe2)
XYY(KeJs2) = XYY(KoeJr3)
YY{Ked} = XYY(KsJde1U3)
CONTINUE

PP23(NP1) = PP22(NP1)
PP13(NP1l) = PP12(NP1)
IF{MSeEQel) GO TO 610
DO 604 1=1912
IF(1eEQeBeORe14EQe10} GO TO 1610
ALLCT9l) = ALL(TIs2)
ALL{192) = ALL(I93)

GO TO 604

IALL{T91) = TALL(I92)
TALL(TI92) = TJTALL(Is3)
CONTINUE |

SLOPX = ALL{1s2)

SLOPY = ALL(2y2)

_HEIGHT = ALL(342)
ETAL = ALL(492)
ETA2 s ALL(5,2)
XETA2 = ALL(612)
YETA2 = ALL(7»2)
IHT =[ALL(892)
IANV =1ALL(992)

ETAINX = ALL(11»2)
ETAINY = ALL(12»2)

160G = IGOGO

LOCXYY (1) = LOCXYY(2])
LOCXYY(2) = IS . :
IF (MS=IMAX} 56095619561

LOCXYY(3) = [S+1
READ (RDRUM'IS+1) {YIN3(I)sI=19NWSYY)

00 601 =112
ALL(T93) = YIN&G(T)
CONTINUE

GO TO 562
LOCXYY(3) = =]

< STATIONS 1=3 SET NOW SET 4-5

562

IF (NS=1) 56395639564

‘\.
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ADVCTI110
ADVCTI111

ADVCT112
ADVCT113
ADVCT114
ADVCTL11S
ADVCT116
ADVCT117
ADVCT118
ADVCT119

© ADVCT120

ADVCT121
ADVCT122
ADVCT123
ADVCT124
ADVCT125
ADVCT126
ADVCT127
ADVCT128
ADVCT129
ADVCT13Q
ADVCT131
ADVCT132
ADVCT133
ADVCT134
ADVCT135
ADVCT136

ADVCT137

ADVCT138
ADVCT139
ADVCT140
ADVCT141
ADVCT142
ADVCT143
ADVCTl46
ADVCT145
ADVCT146
ADVCT147
ADvCT148
ADVCT149
ADVCT150
ADVCT151
ADUCT152
ADVCT153
ADVCT154
ADVCT155
ADVCTL56
ADVCTIS?
ADVCT158
ADVCT159
ADVCT160
ADVCT161
ADVCT162
ADVCT163
ADVCT164



563
564

602
565
566

603

567

LOCXYY(4) = =}

ALLI1194) = ALLI1192)

ALL{1294) s ALL(12+2)

GO TO 565

LOCXYY(4) = ]S=IMAX

READ (RDRUM'LOCXYY(4)) (YIN4(I)sIslaNWSYY)
DO 602 I=1.12

ALL(Is4) = YINS(I])

CONTINUE

IF (NS=~JMAX) 56695674567

LOCXYY(5). = IS+IMAX

READ (RDRUM'LOCXYY(5)) (YINS(I)sI=loNWSYY)
DO 603 L=1lsl2

K = NWSYY = 12 + L

ALLIL#%) = YIN5{K)

CONTINUE

GO TO 568

LOCXYY(5) = =]

ALL(1195) = ALL(1192)

ALLI12+5) a ALL(12,2)

ENTIRE XYY NOW SET FOR UPWIND

568
619

CONTINUE
SQ2 = SQRT(2.)

UPWIND/CENTERED DIFFERENCE ROUTINE FOR UP TO & VARIABLES

649

642

645

646
647

648
615

644

XMD = 1s /XD
DO 649 1=1s12
DO 649 J=1430
PGXY(Jsl) = O,
CGXY(Jsl) = O
CONTINUE
GO TO (6201662+662+6201 +1GOGO
IF(I1IHTeLT42) GO TO 41
11 = 6
1J = 1
IK = 3
I =11
DO 644 KK = 192 .
IF(LOCXYY{1J) eLT40sORsLOCXYY(IK)4LT40) GO TO 645
ALL(IT02) = (ALL(59IK) = ALL(Ss1J))%XMD/ 24
GO TO 615
IF (LOCXYY(TJ)4LT+04ANDSLOCXYY (1K) 4LT40) GO TO 646
IF(LOCXYY(IJ)eLTe0) GO TO 647
IF(LOCXYY(IK) eLT40) GO TO 648
ALLEIT92) =(ALLCILSIK) = ALLCILSTJ) I#XMD/24
GO TO 615 :
ALLUIT92) = (ALLI5,IK) = ALLUILSIJ))*XMD/24
GO TO 615
ALLITENZ) = (ALLUILIIKD = ALLISSTJ))*XMD/20
=
1J =25
K = 4
IL = 12
CONTINUE
XETA2 = ALL(6s2)
YETA2 = ALL(742)
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ADVCT169
ADVCT170
ADVCT171
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ADVCT173
ADVCT174
ADVCT175
ADVCT176
ADVCT177
ADVCT178
ADVCT179
ADVCT180
ADVCT181
ADVCT182
ADVCT183
ADVCT184
ADVCT185
ADVCT186
ADVCT187
ADVCT188
ADVCT189
ADVCT190
ADVCT191
ADVCT192
ADVCT193
ADVCT194
ADVCT195
ADVCT196
ADVCT197
ADVCT198
ADVCT199
ADVCT200
ADVCT201
ADVCT202
ADVCT203
ADVCT204
ADVCT205
ADVCT206
ADVCT207
ADVCT208
ADVCT209

, ADVCT210

ADVCT211
ADVCT212
ADVCT213
ADVCT214
ADVCT215
ADVCT216
ADVCT217
ADVCT218
ADVCT219



IFII1IHT«EQe2) RETURN
41 IF{IGONY+EQe=1) GO TO 620
IF{ITMaGT41) GO TO 620
IF(I1IHT«EQel) GO TO 620
641 12IHT = IHT
I3IKT = IHT
DO 607 J=143
IIHT = TALL{8J) .
IF(IIHToGTe12IHT) [2IHT= TALL(BsJ)
607 CONTINUE
DO 608 J=4+5
IIMT = TALL(BoJ)
IF(ITHToGT4I3INHT) I3IHT = TALL(BJ)
. 608 CONTINUE
620 DO 599 [JUXY=1e2
IXY s(lJXY=1)#%§
IF (IJXY=1) 1501»1501,1502
1501 1F (LOCXYY(3)) 52195214522
521 U3 = 2
GO TO 523
522 U3 = 3
523 IF (LOCXYY(1)) 52445240525
524 Ul = 2
GO TO 1505
525 IUl = 1 )
GO TO 1505
1502 IF (LOCXYY(4)) 15219152191522
1521 1U3 = 2
GO TO 2521
1522 1U3 = &
2521 IF (LOCXYY(5)) 1524915241+1525
1524 ULl = 2 ’
- GO TO 1505
1525 Ul = 5
C UPWIND DIFFERENCE IN X{IJXxY=1)/Y{1JXY=2) DIRECTION
1505 IKI = 1 :
IF{IGONYeEQesl) IKI=z]P2
DO 550 LR=IKIsNP1
IFIXYY(LRsIUXY$2)) 53195329536
.C ABOVE CHECKS U/V  NOW INFLOW CONDITION CHECK
531 IF (1U3=2) 43545329435
435 1U3U = U3
Iuz = 2,
GO TO 534
C UPWIND IS INFLOW=~=SET TO INPUT
532 DO 533 J=NVAR1sNVARSE
K = [XY+J
$33 PGXY(LRIK) = GXY{LRIK)
GO TO 540
536 IF (lUl=2) 5375324538
537 IU3U = 2
ju2z = 1
GO TO 534
538 [U3U = 2
vz =5
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ADVCT222
ADVCT223
ADVCT224
ADVCT225
ADVCT226
ADVCT227
ADVCT228
ADVCT229
ADVCT230
ADVCT231
ADVCT232
ADVCT233
ADVCT234
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ADVCT236
ADVCT237
ADVCT238
ADVCT239
ADVCT240
ADVCT241
ADVCT242
ADVCT243
ADVCT244
ADVCT245
ADVCT246
ADVCT247
ADVCT248
ADVCT249
ADVCT250
ADVCT251
ADVCT252
ADVCT253
ADVCT254
ADVCT255
ADVCT256
ADVCT257
ADVCT258
ADVCT259 |
ADVCT260
ADVCT261
ADVCT262
ADVCT263
ADVCT264
ADVCT265
ADVCT266
ADVCT267
ADVCT268
ADVCT269
ADVCT270
ADVCT271
ADVCT272
ADVCT273
ADVCT274



C

UPWIND DIFFERENCE
534 DC 535 J=NVAR1sNVARG6
K = IXY+d
PGXY(LRsK) = XMD*#(XYY(LR»JsIU3U)I=XYY(LRsJsIUZ2))

' 535 CONTINUE

C COMPUTE CENTERED DIFFERENCE"
540 DO 547 J=NVAR1INVARSE
K 3 IXYed '
COXY{LRK) =2 {(XYY(LRosJoIU3) = XYY(LRe¢Jo2))
1 +(XYY{LRsJs2)= XYY{LRoJoIUL)))%XMD/2,s
IF{IGONYsLTs0) GO TO 547
IF (IU34EQe2s0R oIULleEQe2) CGXY(LR9K) =PGXY(LRK)
547 CONTINUE ' ) .
550 CONTINUE
599 CONTINUE
RETURN
END

\
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213
106

116

SUBROUTINE RAD

SUBROUTINE TO COMPUTE TEMPERATURE CHANGES DUE TO RADIATION
INTEGER RDRUMsSDRUM)» TDRUM

DOUBLE PRECISION AsBeCosCSTHDIDTOIDWOIDSTIDTLeFAIGWOIPPLLsPPL2
1 sPP13sPP21oPP229PP23sSSTHTT1leTT2eTT39TTOITSCHU29V2eW1lsW2W3
2 sWOSWSCoaXKToXYYsYY9GTO

COMMON XYY (309605)0A(30}9B(30)4C(30)9sCST(30)sD(30)sDTO(30)
1 sDWO(30)9DST(30)sFAL30)sGTO(30)9sGWO(30)9PP13(30)sPP23(30)
2 oTT3(30)9W3(30)SST

RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD

COMMON RI(30)+DT1(30)eYY(3096)9sSLOPXsSLOPYIHEIGHTIETALIETAZ29XETAZRAD
1YETA2 s IHT o TANV 2 IGOGsETAINXsETAINY»CSOUT( 2} sCRS9RAA9TOUPRASH3 9 CF9CERAD

2oWSI30) sUSTCWHAT9HST yRANSsRABNSsRABS sCRNS # TRAUS 9 XT 2

COMMON XKU(30)»VVEL(30) »SRSIRADMX» I1GOGOsROW s XMQDEL

1 ' XLAMsRSUM(15) 4B19sB2

COMMON PP11(30)sPP21(30)sTTL(30)sTTO(30)+TSC(30)»Wl(301swO{30)

1 sWSC(30) s XKT(30)»CU(30)sCVI{30)sDTDTI30)sDTT(30)sUL(30}sV1(30)
2 »ZDL2(30) »SOUL(20)+S0U2(20)»SH1(20)+sSH2(20) yNCLI2ISSI191ISSI2
3 2ITS2120)91TS1{20)sECLIC1094)oLLCI{1095) s TCLIC1094)sISTEP(10)
4 fRAINI(10) s ICUVI20) s XOCU{20) 9 XOCV(20) o XACU(20) s XACV(20)

5 sNXN(LO) » TTWeDECLCOCOBY ICKINTFOR9GSF sGFRaDTSF 9 SF

6 sPHIRYGDZ 9 ISTRsSOSCoSOABsXNOCPHeSPHsPHI oHa IGONY s NTCUV

7 9 PGXY(30912)sCGXY(30912)s12IHT»]I3IHT

7

RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD

RAD,

RAD

92(30)9ZA(30)9DZ(30)9+DSI30)9sPA(L5)sTA(LS5)9QA(45)»COBI45)»COMILBIRAD

COMMON U3(30)9Vv3{30)sTBO(30)sWBO(30)sCKO(30)sCSW{30)PS5S(30)
1 sE(309292)9F(3092)9FSTI3Ds2)9R1309292)9BR{30)sTTI(30)4EC(S)
2 s TCLISILLC(8)9ST4(50)9DSTH(50)sDUWIB0)9QS(50) »RAI(20)sPST{(30)
COMMON ITIMES(20) s IXTRASMARAY(20)»PSFAIN(20)

COMMON SAVE s TDEL#XDT1sDT o XDsDECLXsDCHGsPHIBOT sHWESTsEMeZWC59C6
1 ONXesIXINToIMAXSUMAX NPl IPLyNP2yNM1sNM29IP29IP3sIMLlyIM29IM2
2 2142 IAYRORUMISDRUMITORUMY IGRID Y IMARAWRTIME»IPOLsPI2yCFARINTIME
3 IEX2IEXBIEXEIXNVIXNT oBETVIBETTsDT29DTAIDTAZ29GsCP Pl 9yGAMIGAMZ
4 HROAIALF XK1 XK2syRALFIRCHICCHIC329XK129SHIHKKIHK29A1 A2
5 INWSYYsNTOPLeDELHY TWeyINEWIITAPES IRAT s INEWC

COMMON BGoARVAWISIGIATCsSKsIZ2ZWoIZW1lsIYsIRsLY sNCSINCRINLAPSNCL
1l sNTOP sMAsNATAL s LAND s NVARL1 sNVARGsCPP S ITESTP

COMMON T1oT29T39T4sT59T6sTT7oT83T9sT10sTILsTI29XIINIXJIINITEST20
2 s T13eT149sT1l5sT16sXD1yYD1
3 sISIRAINXIET AT oSTHPTINUX»LOCXYY(5) o NULX

COMMON CUTsCVTsC19QSTINEY IGETHNNLIsNU»ITMsI191291391591ToeMSINSHII
COMMON COA(50)sCGA(50) »PAAB(S0) sPASA(50)sRA(30)sRB(30)sFN{20)
1 9 I1IHTs14INT ’

DIMENSION U2(30)sV2(30)sTT2(30)sW2(30)sPP12(30)sPP22(30)
EQUIVAL&NCE (YY{101)oU2€1) )0 (YYI192)sV2U1))a(YY(296)sPP22(1})
1 o (YY(1a3)sTT201)) s lYY(L19a)sW2U1))eiYY(1s5)ePPLl2(1))

DIMENSION DTR(50}

EQUIVALENCE (DTR({11)9C(1))

FORMAT ('OINITIAL PRES AND QS'/(1X2F1545))

NCL = NCLI

IF{ITMeLTWISTEP(L1)) NCL=0Q

CX 5 1o

RAINX = Oa

IFINCL)1108911089116 )

CALL LINEAR (ITMyISTEPs1sNTFORs LoRAINIIRAINXsT4»T4sTo3T4sT4,T4)
NCL = NXN(L)

DO 934 [=1sNCL
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RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD

000
001
002
003
004
005
006
007
008
009
010
011
012
013
0l
015
016
017
018
019
020
021’
022
023
024
025%
026
027
028
029

030

031
032
033
034
035
036
037
038
039
040
0641
042
043
044
045
046
047
048
Q49
050
051
052
053
054



CALL LINEAR(ITMsISTEP»1oNTFORILOECLI(L I oECtI)9T4 T4 T4sTLsTLsTLIRAD

TCLUIY = TCLI(LSI)
934 LLC(I) = LLCI(LI)
CX = 1o =EC(NCL)
1108 LLCINCL+1) = 61 N
DO 1071=IM1sNP1
TACL)I=TT2(1)
QA(T)=W2(1)
coBtI) = PP12(1)%#COCOB
107 CONTINUE
C FOLLOWING RECOMUTES EMISSIULY HZODCOZ ATEACH STATION WHEN XDeGTe50KM
1407 ICOM =' =]
IF (XDeGTe 50.E5) GO TO 112
IF{ISeNEWl) GO TO 1507
112 INEWC = INEWC+l
IF (INEWC=INEW) 1507.1505.1505
1505 INEWC = 0
ICOM = ]
1507 CONTINUE
1408 Cl1 = 347943/PALIP1)
C COMPUTE PATH LENGTHS#5T4»QS
TIW = TW
DO 104 L=IP1sNP1
K=L=1X
IF (ICOM) 50155015702
702 DUW(K)-(PA(L)-PA(L+1!l*(QA(Ll+QA(L+1)l/G/Zo
TTW = TTW+DUWI(K)
C CARBON DIOXIDE ASSUMED AT 320 PPM
COA(K) = +4148239%(PA(L)=PA(L+1))
501 IF (IPOL) 49994999709
499 CGA(K) = 0o .
PAAB(K) = Q. -
PASA(K) = 0
GO TO 502
709 78 = (COB(LI+COBIL+1))1/2+4#DZ(L)*1eE~5
CGA(K) = T8#]1,66%XNO
PAAB(K) = T8#*SOAB
PASA(K) = TB#SQS(C
502 ST4{L) = SIGHTA(L)#*x4
OST4(L) = SIGH{{TAILI+TA(L+1))/2.)%%4
CXPA = 347943/PALL)
TEX = 340 + 765 #(TA(L)=2734161/(TA(L)=35466)
 QSIL) = CXPA 3 1040%%#TEX
104 CONTINUE
KA = NP1=IX +1
IF (ICOMsEQel) CALL INFRAI{DUWICOAPKASNATAL)
IF {ITM=1) 21292121297
212 PRINT 213y (PA(1)9QS(I) I=1YsNP1)
C »%x% SOLAR RADIATION COMPUTATIONS
297 T3 = COS(H)
T4 = COS(DECL)
Té6 = SIN(DECL)
TS a SPHRTH6+CPHRTIXTS
C0sZ = T5
H = H + DELH
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RAD
RAD
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RAD
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RAD
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RAD
RAD
RAD
RAD
RAD
RAD
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RAD

RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
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055
056
057
058
059
060
o6l
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078

. 079

080
081
082
Q83
084
085
086
087
o8s
089
090
091
092
093
094
095
096
097
058
099
100
101
102
103
104

105 -

106
107
108
109



299 FORMAT(//f MIDNIGHT OCCURS AT TIME STEP'sI5¢' NEW DECLINATION IS!

2
5

6

19

86

1414

6843

25

27

IF(HsLEWPI) GO TO 2

H = H=Pl12

DECL= DECL+ DCHG

PDECL = DECL/4017453293
PRINT 299+1TMsPDECL

19€1244)
IF(T5)595919
CRS = 0.

TE = O

RH = Qs
TOUPRA = Qe
D0 &I1=1NP1
DTOT(1) = O.
GO TO 99

Nl = NP1l = IX

CALL SOLAR2 (N1 ’PA(IY)'DUWOPASAtPAABoECoTCL’LLCoCOSZvDTDT(IY)-
1 CRSHYTES»TOUPRAINATAL)

GO TO (B6+8B698631414)s 1GOGO

SINZ = SQRT(14=COSZ*COSZ)

SRS = =40139 + ,0467 * (SINZ/COSZ)
SRS = AMIN1(14+4SRS)

SRS = AMAX1(+403s5SRS)

CONTINUE

RAI(IX) = CRS # (1le4=SRS)

TOUPRA = TOUPRA + CRS*SRS

RH = RAI(IX)

IF{IGONYeGT+0) GO TO 99

SECZ = 14/€0S2Z

IF{SECZeGT4104) SECZ = 104
IFIRAT(IX)eLEs1e0E=30) RAI(IX) = 060
DO 25 M=22,1X

I = IX=M+2

T2 = ZA(1-=1)/100s

CALL KAPPA(T21AK)
[FIRAT(])4LTa140E=20) RAI(1)=2040
T100 = =AK#ZA(l=1)#SECZ/100.
IF(T100sLEe=40,0) T100 = «40,0
RAI{I=1) = RAI(IXI#EXP(T100)
DTR(1) a RAI(I) = RAL(I=1)
DTR{1) = RAI(1)

DO 271=1s1IM1

M= IX=1+Y

DTOT(1) = DTR(I) / DSIM)

RH = RAIUIX) = RAI(IM1)

INFRARED SURFACE FLUX

99 CALL INFRA (1,DST4(IP1)sST4IIP1)sLLCIECIDTT9PALIPL) »RAIRBICGA)

RAA = RA(1) + RADMX
RSUM{6) = DT*RA(L) + RSUM{6)

Cwrw HEAT BALANCE
. Loop = 0

855

TGl= TA(IP1)

[IF{TGl= 273416185548554+860
XLT = 677

GO TO 861
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RAD
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RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
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* RAD

RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD

110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142

143

144
145
146
147
l48
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164



860
861l

862

863

864
865

XLT = 59743 = 0457%{TG1l=273416)

75 = 1l¢ / (EM * SIG)

IF(RAINXeGT40) GO TO 862

TRW = TA(IP1)

GO TO B65

TWBAR = 0o

NC = O

RAINFALL THROUGH LAYER COMPUTATION

DO 8641=1P29sNP1

ZWS = Z(1I)
IF{ZWeGTeZWSeANDeZWSeGT«0s) GO TO 863
SN = NC

TRW = TWBAR/SN

GO TO 865

NC = NC+1

TWBAR = TWBAR + (TA(])=XLT#1leE=Q3/CP * (QS(]1)=QA(I)}))
CONTINUE

ET1 = =+001 * ROA #* XKT(IP1)

N =1 .

ATl = =ROA *® CP » XKT(IP1l)

" ST1 = ROW * CW % XKT(IM1)

532

74
75

870
871
199

200
105

186
1106
191
192
184

193

202

203

CONTINUE '

ET = ET1 * ((W2(IP2) = wW2(IP1)) 7 2(1P2)}
AT = ATl #® ((TA(IP2) = TA(IP1l)) / DZ(1IP1l}) + GAM')
ST = STl # ((TA(IP1) = TA(IM1)) / D2(IM1))
RAIN EFFECT TERM =PT=

PT = +935#RAINX*#{TRW=TA(IP1))

T4 = T5 #(RH + RAA = AT = ST =XLT#*ET + PT)
IF{T4) 749744870

IF{LOOP)T750759203 - .

PRINT 1509 ITMeET2ATsSTeXLTs RAA »RHISRS
TG3 = TG1l/2,

GO TO 871

TG3 a T4%%,25

GO TO (199+200+200)sN

N-= 2

DET]1 = TG3-~TG)

TG = TG3

IF(ABS(DET1)~AT(C)882+8829181

DET2 = TG3=TG2 )

IF(ABS(DET2)=ATC) 105191059186

TG = (TG2+4TG31/2.

GO TO 882

IF{ABS(DET1)=ATC) 882488291106
IF(DET1)19198829192 '
IF(DET2)1934+193+184

1FIDET2)18491939193

N=3 '

GO TO 203

TGl =2 TG2

GO TO (199+2029203) N

TG = TG3 ' .

DET1 = DET2

GO TO 181

DET1 = DET1/2,
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RAD
RAD
RAD
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166
167
lé8
169
170
171
172
173
174
175
176
177
178
179
180
11
182
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18¢4.
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187
188
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193
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200
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C

181

884

882
97
150
151
404
405
1]
1607
1621

4999

T6 = TGl + DET1
LOOP = LOOP + 1

762 = 16
IF (LOOP=2518841884497 _

TEX = 340 + 745 # (TG=273416) / (TG=35466)
QSG = Cl*1040%*TEX

W2(IP1) = QSG¥XMQ+(1e=XMQ)*W2(1P2)

TA(IP1) = TG

GO TO 532

CONTINUE

IF (W2(1P1)4GTeQSG) W2(IP1) = QSG

GO TO 404 °

PRINT 151+1TMsETsATsSTsXLTs RAA sRHISRS »TG

RAD
RAD

RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD

FORMAT(15H IN TIME STEP #13s' Te*4 INITIALLY COMPUTED LESS THAN ZRAD

XERO'//7'VALUES OF ETsATsST»XLTs RAA sRH AND SRS FOLLOW'/7E12.4)

RAD

FORMAT(15H IN TIME STEP #13s' AFTER 25 ITERATIONS T(Z=0) DID NOT RAD
XCONVERGE TO WITHIN THE SPECIFIED TOLERANCE'//'VALUES OF ETsAT»STaXRAD

XLTs+ RAA sRHs SRSsTG FOLLOW'3s/BE1244)
IX1 = IX+2
I1 = NP1=1X

* INFRARED ATMOSPHERIC COOLING

CALL INFRAUNXsDST4(IPL)sST4{IP1)sLLCIECH DTT.PA(IPI).RA’RBOCGA)

DO 1621 1=1X1yNP1,

L= I=1Xx - : ,
DT1(I) = DTOTU(II+DTTIL) k
DO 4999K=1s 1M1 .
DT1(K) = DTDT(K! )
TSC(IX) = TG = TTO(IP1)
TSC(IP1) = TSCUIX)

TEX = 3;o.+.7.5 * (16G=273416) / (TG=35.:66)
QSG = Cl*10,0%*TEX .
W2(1P1) = QSG »
W2(IP1)=W2(IP1)#XMQ+(14=XMQ) #W2(IP2)
WSCIIP1) = W2(IP1)=WO(IP1}

\,.

C RADIATION AND HEAT BALANCE SUMS

RSUMI1) = RSUM(1) + DT * ET * XLV

RSUML2) = RSUM{2) + DT # AT

RSUM(3) = RSUM(3) + DT * ST

RSUMI4) = RSUMI4) + DT # PT

RSUMI5) = RSUMI5) + DT # RH i

RSUM(T) = RSUM(T) + DT # RADMX

RSUM(8) = RSUM(B) + DT # TG*#4 % SIG # EM

. RSUM(9) "= RSUM(9}+DT#{TE~TOUPRA)

K = NPl=IX+1

RSUM(10)= RSUM(10)+DT#(RA{K)=RBL(K))
XT2 = TSCUIX) .

RANS = RA(K) % 1.€3

RABNS= RBIK) % 1.€3

RABS = RB{1) * 1.E3

CRNS = TE % 1,E3

TRAUS= (RB(K)=RA{K}) + CRS#SRS) * 1,.,E3
00 5000 I=1eNP1

TT2111=TSC!{ 1)

5000 w2(l1=Ww5C(1)

HAL = AT

HSI= ST

CE = ET = RAINX
RETURN h

END
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RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD

" RAD

RAD
RAD
RAD
RAD
RAD

- RAD

RAD

‘RAD

RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD

220
221

222
223
224
225
226
227
228
229

1230

231
232
233
234
235
236
2317
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252

253

254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278



SUBROUTINE SDATA
INTEGER RDRUM3SDRUM s TDRUM

DOUSLE PRECISION AsBsCsCSTsDsDTOsDWOIDSTeDTLIFA»GWORPPLLsPPLZ
1 oPPlBtPPZl9PP22oPP23oSSToTT1'TT2oTTSvTTQoTSCtUZbVZtWIoNZ.N!

2 sWOSWSCoXKT XYY YYsGTO

COMMON XYY{304695)9A(3019B(30)9C(30)CSTLIQ)I»D(30]+DTO(30)
1 oDw0(30)oDST(30)oFA(BO)’GTO(BO)oGNQ‘3QloPPl3(30)tPPZ3‘30)

2 sTT3(30)9W3(30)9SST

SDATAO000
SDATA001
SDATAQ02
SDATAQ03
SDATAQQ4
SDATAQ05
SDATAQQ6
SDATAQO7

COMMON RI(30)|DT1(30)0YY(3096)’SLOPXOSLOPYoHEIGHT-ETAlrETAZ'XETAZvSDATAOOS
1YETA2 s IHT s IANV IGOGIETAINXsETAINY»CSOUT(2) sCRSsRAASTOUPRAIHIsCFsCESDATAQQ9

29WS(30) sUSTHCWeHAT sHST »RANS+RABNS»RABS »CRNS» TRAUS 9 XT2
COMMON XKU(301)sVVEL(30)+SRSYRADMX » IGOGOsROW s XMQeDEL

1 s XLAMSRSUM(15)9B1eB2

COMMON PPl1(30)PP21(30)»TT1(30)sTTO(30)»TSCI30)9WL(30)swQ(30)

1 sWSCH{30) s XKT(30)oCUC30)sCVI30)sDTDT(30)sDTT(30)eUL(303sV1(30Q}
2 2ZDL2(30) 9SOUL120)950U2120) »SH1(20) »SH2(20) o NCLIPISSI1»ISSI2
3 pITS2(20) 9 ITS1(20)9ECLITL1004)sLLCL(1095)»TCLILL0»4)oISTEPIL1O)
4 sRAINI(10)sICUVI20) 9 X0CUI20)sXOCVI20) o XACU(20) o XACVI20)

5 SNXNIIO) o TTWIDECLICOCOBICKINTFCRPGSF9GFReDTSF 9SF
6 sPHIRIGD2 9y ISTR9SOSC»SOABy XNOsCPHySPHePHI oHe IGONY s NTCUV

T o PGXY(30s12)9CGXY(30912)e12IHTHI3IHT
2

SDATAQlQ
SDATAQ11
SDATAQ12
SDATAQ13
SDATAO14
SDATAODLS
SDATAO1l6
SDATAO017
SDATAQL8
SDATAQL9
SDATAQ20

92(30)9ZA13019sDZ(30)9s0S(30)2PACG5)sTA(45)sQA(45) »COB{451»CAMILEISDATAG2ZL

COMMON U31(30)9Vv3(30)»TBO(30) +wBO(30)9CKOI30)sCSWI(30)ePSS{30])
2E(309292)9F({30492)+FST(3092)9R(3022+2)BRI3QI»TTI(30)sEC(S])
sTCLISIILLCIO6) 9STL(50)+DST4(50)sDUWIS0) »QSL50) »RAL(2Q)sPST(3Q)

COMMON ITIMES(20) s IXTRAYMARAY(20)yPSFAIN(20)

COMMON SAVE»TDEL s XDT1sDToXDsDECLXsOCHGYPHIBOT sHWESToEMZW9C59CE
SNX s IXeNT o IMAX s JMAXONP L IPLaNP29NM1oNM29IP29IP39IM19IM2yIM3
9149 IAYRDRUMISDRUMITDRUMI IGRID» IMARASIRTIME s IPOL»PI2»CFARNTIME
IEX29EX2)EXG s XNV IXNToBETVIBETTDT2sDTASDTA29GoCPoPI »GAMGAMZ
sROASALF XK1 XK2sRALF sRCoCCsC329XK129SHIHKKIHK2Z AL sA2
INWSYY osNTOP19sDELHY TWeINEWIITAPE s IRAT»INEWC

COMMON BGsARIAWISIGIATCHSKIIZWIZW1sIYsIRYLY ' NCSPNCRoNLAPINCL

1 sNTOP s MASNATAL W LAND s NVARL s NVARGICPP s ITESTP

COMMON T1oT29T39T4sTSsT6sTToTBsTOeT10sTI1»TLI29XIINSXJINPTEST20

N>

V& W N

2 s T13sT149T159T169XD1lsYDL

3 2ISIRAINXIETsATsSTHPToNUXsLOCXYY(5) sNULX
COMMON CQUTsCVTsCLlsQSTINEPIGET NNLINUSITMyI1l9 129136159 ITesMSeNSsII
COMMON COA(50)+CGA{50) sPAABIS5Q) sPASA(50) sRA(30}+RBI30)»FNI30)

1 o IMIHT»I4IHT

DIMENSION U2(30)’VZ(30)oTT2l30ltw2(30)9PP12430)vPPZZ(BOl
EQUIVALENCE (YY(19l)sUW201))slYY(192)9V2(1))a(YY(106)9PPR22111})
L s lYY(193)aTT2(1) balYY(1lea)sW2(1))alYY(1s5)yPPL2(1))

COMMON /TAPBLK / [UAR96)»IUAR9T»IUAR98 s IUARSY

COMMON/ INPUT/ VARIN(3094) sNVCHS(5)sGNV(30+8)

COMMON /GRDNTS / GXY{(30+12)

DIMENSION ZE1(3096)s2E2(3096)sPUX(30)2PUY(30)sPVX(30)sPVY(30}
1 sPTX{30)sPTY(30)9PWX(30)sPWY(30)sXPLl(30)sPP1lY(30]}

2 XP2(30)sPP2Y(30)sCUX(30)»CUY{30)sCVXI30)yCVY(3Q]} -
3 SCTX(30)sCTY(30))CWXI30)9sCWY(30)»CPL1X(30),,CP1YI30)
4

sCP2X(30)sCP2Y(30)

EQUIVALENCE (GXY(1s1)sZEL(1s1))s(GXY(197)92E2(1s1))
LPGXY(197)sPUY(1})
(PGXY(1s8)sPVY(1)])
(PGXY(199)9PTY(1))

EQUIVALENCE (PGXY(1s1)sPUX(1))>»
EQUIVALENCE (PGXY(192)sPVX(1))
EQUIVALENCE (PGXY(L1l93)sPTX(1) )y

87

SDATAQ22
SDATAQ23
SDATAQ24
SDATAQZS
SDATAOQ26
SDATAQZT
SDATAQZ8
SDATAQ29
SDATAQG30
SDATAQ31
SDATAQ32
SDATAQ33
SDATAQ34
SDATAOQ35
SDATAQ36
SDATAQ37
SDATAQ38
SDATAQ39
SDATA040
SDATAQ41
SDATAQ42
SDATAQD43
SDATAO44

, SDATA045
SDATAQ46

SDATAQ47
SDATAQ48
SDATAQ49
SDATAQ50
SDATAO51
SDATAQS2
SDATAQ53
SDATAQS4



SUBROUTINE TO SET DATA AT EACH STATION INITIALLY AND AT EACH RESTART

11

READ IN INITIAL TIME ONLY

12

13

184
190
18

192
191

19

20

ECUIVALENCE (PGXY(194)sPWX{1))s (PGXY(1910)sPWY(LA}
EQUIVALENCE (PGXY{195)9XP1(1)}s (PGXY(1911)4PP1¥4LI)
EQUIVALENCE (PGXY(196)9XP2(1))s (PGXY(1412)ePP2YELE)
EQUIVALENCE (CGXY{1s1)oCQUX (1))s{CGXY(1s7 )oCUY (LR
EQUIVALENCE (CGXY (1921 oCVX (11)9(CGXY(198 }oCVY (L})
EQUIVALENCE (CGXY(1s3)4CTX (1))s(CGXY(199 )oCTY (1))
EQUIVALENCE (CGXY{(1sa)sCWX (1)) 9(CGXY(1s10)sCWY (1))
ECUIVALENCE (CGXY(195)oCPIX{1)) s (CGRY (1911 )sCPIY(L))
EQUIVALENCE (CGXY(196)9CP2XI1) )9 (CGXYL10121CP2Y(1))

DIMENSION YIN2(1)oYIN3(1)sYING(L)}oYINS(])

EQUIVALENCE (XYY(10192)oYIN2(1))oiXYY(101s3)sYIN3(1))
o UXYY(1odo&)oYINA{L)) o UXYY(1s105)9YINS(L1))

DIMENSION VAR3(50) :

DIMENSION ALL{1295) »IALL(12+5) :

ECUIVALENCE (VAR3(119C(1)1) o(JALLIL91)sALL(1y1)})

DOUBLE PRECISION XTIME#XT1

IF {ITM) 119114301
IF (IS=1) 12+12»1313

CONTINUE

READ 2sNLAPINPU
NTOP = NLAP+NP1
NATAL = NTOP=IX
DO 131=NP2sNTOP
READ 19 PA{I}+TA(LI)4QA(T)»COBI(L)

PRINT 1oPA(T)sTACI)}sQA(I)COBI(I])

CONTINVE

STGLINP2)=SIG*TA(NP2) #24

NTOP1=NTOP=1 :

T™W = 0 . :

IF (XIINeEQeleeANDeXJINWEGele) GO TO 19
XYY(LEVEV) VARIABLE IN YY »STATION)
XDl = XD#*#(XIIN=1la)
YD1l ==XD*(XJIN=le}
DO 191J=16

1 =J

DO 18 K=13NP1
XYY(KeJs2) B YY(KsJ
IF (J=4) 19291919191 .
XYY(IP19ds2) = XYY(IX0J9e2)
CONTINUE

GO TO 25,

DO 20 J=146

DO 20 I=1sNP1
XYY(1sd 92) =

)} =ZE2(KsI)#*YD1=ZE1(Ks])%XD]

YY(1sJd)

ALL. CARDS READ IN AFTER ALL STATIONS STARTED
FOLLOWING AT EACH STATION AT TIME STEP ZERO

25
301

302

IF (NTIME«LT4«0) GO TO 1313 _
IF (ITMeNESNTIMEsORsISeGTel) GO TO 389

IGET = [TM

READ 29 NTIMEsK

DO 302 I=1sNP1

READ 13 (VARIN(I»J)rJz194)
DO 303 I=14K

88

FOLLOWING FOR ALL STATIONS

-

SDATAQ55
SDATAQ56
SDATAQ57
SDATAO058
SDATAOQ59
SDATA060
SDATAO61
SDATAQ62
SDATAQ63
SDATAQ64
SDATAD65
SDATAQ66
SDATAQE7
SDATAQ68
SDATAQ69
SDATAQT0
SDATAOT71
SDATAQ72
SDATAO073
SDATAO74
SDATAQ7S
SDATAQT6
SDATAQTY?
SDATAQ78
SDATAQ79
SDATA080

. SDATAQ81

SDATAQ82
SDATAO83
SDATA084
SDATAQ85
SDATAGSB6
SDATAD87
SDATAQO88
SDATAQ89
SDATAQ90
SDATAO91
SDATA092
SDATAQ93

SDATAQ94 . .

SDATAQ95
SDATAQ96
SDATA097
SDATA098
SDATAQ99
SDATA100

» SDATALO01

SDATAL02
SDATAL03
SDATAL104
SDATA105
SDATAL06
SDATA107

© SDATALl08

SDATAL109



303

305

304
389
1313

READ FOR EACH STATION

READ STATION VALUES

68
67

34

313
36

30

IF (NVCHS(1)eEQel) READ 1l9BR{
IF INVCHS(2)eEQel) READ 1lov3l
CONTINUE

DO 304 l=1sNP1

T1 = 2(1)

IF (1eEQelIX) T12T1«e00001

IF (1sEQsIP1)T1=2T1+400001

IF (NVCHS{1)eNEel) GO TO 305
CALL XINEAR (T1sBRo&sKsLoR(19101)sGNVI(Isll)y
1 R(1s291)9GNVII92)sRI19s301)oGNVIIe3)sR{10s491)9sGNVIIe&))
GXY(I»l) = GNVIIsl)

GXY(I»7) = GNVI(Is2)

GXY(1+s2) = GNVI(I93)

GXY(I98) = GNVI(Is4)

IF (NVCHS(2)«NEesl) GO TO 304

CALL XINEAR (T1sV394eKoLsE(L19191)sGNVI(IeS)s
1 E(19291)oGNVIIs6)sE(L19301)sGNVIIT)sE(Ls491)sGNVI(]18))

I)ef
I)ed

GXY{1+3 ) = GNV(]Is5)
GXY{(149 ) = GNVI(ls6)
GXY{1s4 ) = GNVIIT)
GXY(1910) = GNVI]8)
CONTINUE .
IF (1TM) 1313413139500
CONTINUE

IRAT = [IMARA

INEW = 10 #IMARA

INEWC = INEW

CLOUDS FROM RAD .

THERMAL CONDUCTIVI 1F LAND

ANY OTHER VARIABLE REQUIRE FOR A PARTICULAR RUN
FOLLOWING AT STATION START
READ 23 NTFORsNCLINTCUVsIPOI»IGONY»1SSI1eISSI2

READ 67+PSFAsXLAMDEL
READ 68»
FORMAT(5E12459112)
FORMAT(8F1042)
FORMAT(TF1042)

PRINT 1111+PSFAsXLAMIDEL »SLOPXsSLOPYIHEIGHTYETAINXIETAINY s IANYV
IGOGO = IGONY + 3

IGOG = IGOGO ' - :

HEIGHT = HEIGHT#*100+

IFIHEIGHT4EQe04Q) GO TO 313

DO 34 [=1y1X

K 3 IX=1+1

IF{HEIGHT«LTeZ(K)) GO TO 34

IHT = K +1

GO TO 36

CONTINUE

IHT = 1

GO TO 36

IHT = IP1

CONTINUE

DO 30 IsleNTCUV

READ 59 ICQUVII)eXOCULT) s XOCVII)sXACUIT) oXACVII)aT1eT2

PRINT 5»ICUVII I+ XOCUIT) o XOCVIT) o XACULT) s XACVITI)T1eT2

SLOPX+SLOPYsHEIGHTsETAINXSETAINY s TANV

89

.

SDATA110
SDATALLl
SDATAL12
SDATA113
SDATALll4
SDATAL15
SDATA116
SDATA117
SDATA118
SDATA119
SOATAL20
SDATAl21
SDATAL22
SDATA123
SDATA124
SDATA125
SDATA126
SDATA127
SDATA128
SDATAL29.
SDATA130
SDATA131
SDATA132
SDATA133
SDATA134
SDATA135
SDATAL36
SDATAL37
SDATA138
SDATAL39
SDATAL40
SDATAL41
SDATAL42
SDATAL43
SOATAl44
SDATAL45
SDATAL46
SDATA147
SDATA148
SDATA149
SDATA150
SDATALS51
SDATA152
SDATA153
SDATA154

. SDATALSS

SDATALS6
SDATALS57
SDATALS8
SDATA159
SDATAL160
SDATALlG1L
SDATAl62
SDATALl63
SDATAl64



C

115

IF (NTFORWLE«O) NTFOR = 1
ISTEP(1) = 601
IFINCLIL11401149115

NUMBER OF CLOUD LAYERS+AMOUNTS AND RAINFALL RATE INPUT

DO 933 I=1sNTFOR ’

READ 3 o1STEP(I)oNXNII)sRAINICI ) o (LLCI{I o3 sECLIC(LoLIoTCLI(LnL )Y

-1 L=19NCL)

933
114

1510

1520

699

701

700

PRINT 39ISTEP(I)oNXN(I)SRAINI(I) o (LLCT(Lob) sECLECEsL)oTCLIt 0L}

1 L=1lsNCL)

DO 933 LL=1sNCL o
LLCI{ToLL) = LLCI(ToLL) =Ix
NCLI = NCL .
LLCI(1oNCL#+]) = 61

GO TO (152091520+1520915101) 9 [GOGC:
READ 1 » SRSsROWsCWeXMQsRADMX
PRINT 1 +SRSsROW»CWeXMQsRADMX
READ 1 o (XKT(I)sI=19IMI}
PRINT 1 9 (XKT{1)sI=191M1)
CONTINUE

DO 6991=1,20

SOUl(TI) = Qo

SQU2(1) = Qo

IF{I+GTe6) GO TO 699

SH1(I) = 0o

SH2{1) = Qs

CONTINUE

IF(IPOI)ITO09700+701

READ 2» (ITS1(1)eI=191S8SSI1)
PRINT 2+(ITS1{1)sl=1s15S811)
READ 1 » (SQUL(1)sl=1»18511)

PRINT 1 o{SOUL{TI)sI=1eISSIL?
READ 1 #{SH1(})sI=146)-.
PRINT 1 o(SH1(I)sI=196)

IF(IPOl+EQel) GO TO 700

READ 29 (ITS2(1)s1=1ylSS12)
PRINT 2» (ITS2(1)9sI=141SS12}
READ 1 » (SOU2(I}sl=1s1SSI2?
PRINT 1 o (S5QU2{I)sl=1sISS12)

READ 1 +(SH2(1)e1=196)
PRINT 1 »(SH2({1)sl=146)
DO 117 L=NP2sNTOP1

IF(QA(L+}).LE.0.0) QA{L+1l) = 0,001

T1 = (QATLI+QALL+1))/2+¢%(PALL)=PA(L+11)/G
T™W=TWw + T1

K=L=IX

DUW(K) = T1

COALK) = 44148239%(PA(L)I=PA(L+]1))

T8 = (COB(K)+COB(K+1))/24%DZ(L)*1eE=5

C DZiL) NOT SET ABOVE THE TOP PREDICTION LEVEL

C

T8 a (COB(L)+COB(L+1)1/2e%#1sE~5 HAR/G*TALL)/PA(LI*

1 (PAIL)=PA(L+1))

XNO IS THE INFRARED ABSORPTION COEFFICIENT FOR AEROSOLS

CGA(K} = TB#1,66%XNO
PAAB(K) = T8%#SQ0AB
PASA(K) = T8#505C

920

SDATAl65
SDATAL6S
SDATAL67
SDATALl68
SDATALE9
SDATALT70
SDATALT1
SDATALT2
SDATA173
SDATAL74
SDATALTS
SDATAl7e
SDATALT?
SOATAL7S8
SDATALT9
SDATALBO
SDATALB]
SDATAlB2
SDATAL83
SDATALSB4
SDATAL8S
SDATAL86
SDATAL87
SDATALlS88
SDATAL89
SCATALSO
SDATALS1
SDATAl%2
SDATAL93
SDATAL94
SDATALSS
SDATAl96
SDATAL197
SDATAL98
SDATAL99
SDATA200
SDATAZ01
SDATA202
SDATA203
SDATAZ04
SDATAZ05
SDATAZ206

. SDATA207

SDATA208
SDATA209
_ SDATA210
"SDATA211
SDATA212
SDATA213
SDATA214
SDATA215
SDATA216
SDATA217
SDATA218
SDATA219



117

223

23

108

101
109

111
102
110
113
103
150

51

52
33

284
290
28

291
29

(TA(L+1)%ns)

ST4(L+1)=S1G*
ST4IL)+ST4(L+1))*e5

DST4{L) = |
CONTINUE _
DO 23 N=1jyJIMAX

DO 23 M=l IMAX

XDl = XD#{M=1)

YD1l s=XD#(N=1)

DO 23 I=1sNP1

Tl = XD1#ZEL1{(191)+YD1¥ZE2(I91)+XYY{(I0s1s2)
T2 = XD1*#ZEL(I192)+YD1I*ZE2(192)¢XYY(102+2)
T3 = TLl#%2+T2#4%2

IF (T3] 233234223

T3 = SQRT(T3) ) ‘

IF (T34GT+SAVE) SAVE = T3

CONTINUE

TDEL = XD/SAVE

SAVE = 0401

DO 108 I=]lYsNX

Tl ==2#G*(Z2(1+1)=2(1))

T2 =AR®(TT2{1)+TT2(1+1))

VAR3(1l) = EXP(T1/T2)

IF (NPU) 10151019102

PA(IPl)= PSFA

DO 111 IslYsNX

PA(I+1)=PA(I)#VAR3(1]) ) \
CONTINUE

GO TO 103

PA(NPL) = PSFA

DO 113 I=1YsNX

K=2NX=1+1Y

PA(K)}=VAR3(K)/PA(K+l)

CONTINUE

CONTINUE

IF (IGONY) 514519150

DEL = Qo

GO TO 52

ROW = 1

CW = 935

XMQ =1le

IF (XLAM) 5244952

DEL=4055

CONTINUE

XM = MS+<1

YM = NS=1

XDl = XD#*XM

YD1 ==XD¥*YM

DO 29 Jelsé

I =V

DO 28 K=1sNP1 .

YY{KoJd ) 3 XYY(KeJ92) +2E2(Kol)*YDI+ZE1(Ks1)#XD1
IF (J=4) 291929929

YY(IPLsJ) = YY(IXeJ)

CONTINUE
ALL INITIAL DATA SET
GO TO (797+79657965795) 4 1GOGO

91

SDATA220
SDATA221
SDATAZ222
SDATAZ223
SDATAZ224
SDATA225
SDATAZ26
SDATA227
SDATA228
SDATA229
SDATAZR30
SDATA231
SDATA232
SDATAZ233
SDATA234
SDATA235
SDATA236
SDATA237
SDATA238
SDATAZ239
SDATA240
SDATA241
SOATA242
SDATA243
SDATAZ44
SDATAZ245
SDATAZ246
SDATA247
SDATA248
SDATA249
SDATA250
SDATA251
SDATA252
SDATA253
SDATA254
SDATA255
SDATA256
SDATA257
SDATAZ258
SDATA259
SDATA260
SDATA261
SDATA262
SDATA263
SDATA264

. SDATA265

SDATA266
SDATA267
SDATAZ68
SDATA269
SDATA270
SDATA271
SDATA272
SDATA273
SDATA274



795

797
798

796

141

121
122

119
118
120

1114
16

10

DO 14 J=
DO lal=l
YY{IsJ)
GO TO 11
DO 798 J
DO 798 1
YY({lsJ)
GO 7O 11
IQI = 5
IF({wa2(lIx
DO 1l4lJ=
DO 1411=
YY(1sJ)

IFIIHT«EQel) GO TO 122

IIHT = 1
Do 121 1
uz(l) =
va{li =0

IF{IGONY+EQs0) GO TO 1
IF{IANVsGTel) GO TO 118

0O 119 1
vaily =
GO TO 11
00 120 I
uz(g) =

READ 163 (YY(143)s15191P1)

FORMAT(6

IF(1GONY+EQeO) GO TO 10

vatiiel)
V2{1P1)}
DO 91=1»
TTO(1)=T
TT2(1)=0
TT1(I) =
ultl) =
vVi(I) =
wWo(l)=w2
W2(11=0.
wleg) =

le4

s IX

2 Qs
14
=142
21X
2 Qe
14

1sEQe 040}
IQIs6
191X

=2 QO

HT = 1
alslIHT
0.0
o0

=1eIX
0e0
14
=1lsIX
040

E1244)

= Qe

=2 Qo
NP1
T2(1)

L[]
TT2(1)
vai{l)
vaetl)
(n

wa(r)

TT3LI) = TT2(1)

usir) =
va(l) =,
W3i(l} =
pp21tl}
PP1LI(T)
PP13{1)
PP23(1])
CONTINUE
Ik = IT
ISTR=0
Lysl

CS5 = |}
C6 = 1
GD2 = 0.

PHI = PHIBOT + XDT1*(JMAX=NS)

va(t)
va(irn
w2t
PpP22(1)
PP12(1)
pPl12(1)
pr22t1)

ESTP

SDATA275
SDATA276
SDATA277
SDATA278
SDATA279
SDATA280
SDATA281
SDATA282
SDATA283
SDATA284
SDATA285
SDATA286
SDATA287
SDATA288
SDATA289
SDATA290
SDATA291
SDATA292
SDATA293
SDATA294
SDATA295
SDATA296
SDATA297
SDATA298
SDATA299
SDATA300
SDATA301
SDATA302
SDATA303
SDATA304
SDATA305
SDATA306
SDATA307
SDATA308
SDATA309
SDATA310
SDATA311
SDATA312
SDATA313
SDATA314
SDATA315
SDATA316
SDATA317
SDATA318
SDATA319
SDATA320
SDATA321
SDATA322
SDATA323
SOATA324
SDATA325
SDATA326
SDATA327
SDATA328
SDATA329



720
725

735
2000

45
50

54

60

- 65

70

500
99

2

3

5
1111

Tl= PHI * 4017453293 . : SDATA330

H= HWEST + (MS=1) # XDT1/COS(T1) SDATA331
PHIR = T1 SDATA332
CPH = COS(PHIR) o o o SDATA333
SPH = SIN(PHIR) _ SDATA334
SF = 144584E~5%SIN(T1) . SDATA335
DTSF = DT#*SF L , SDATA336
Cl = 3.7943/PALIP1) . : SDATA337
GSF = G/SF LT , SDATA338
GFR =GSF/ROW I _ o SDATA339
DTA = DT : o SDATA340
DTA2 = 24#DT o ' SDATA341
T10 = XLAM*DEL/2e _ L L SDATA342
DO 720 1=1sNX , - SDATA343
2DL2(1) = (ZA(]) + T10) ##2 : SDATA244
CONTINUE _ o o SDATA345
TK 2 XK2#%2 S T ' SDATA346
DO 725 I=1,IM1 . ‘ SDATA347
CKOL1) = TK#2DL2(D) o o SDATA348
CONT INUE ~ ' : S - _ SDATA349
TK = XK12 : : - : SDATA350
DO 735 I=1P1sNX R SDATA351
CKO(1) = TK#*#ZDL2(1) _ _ _ SDATA352
CONTINUE ) ‘ SDATA353
DO 20003=1,s15 ) e SDATA354
RSUMIT) = Qs _ . , SDATA355
RANS = 0 : . - SDATA356
RABNS = O, - S : L o SDATA357
RABS = 0s N . SDATA358
CRNS = Os - SDATA359
CRS = 0o~ . e e ... . ... . - = SDATA3e60
RAA = O, : o SDATA361
-TOUPRA = 0s . : - SDATA362
IF(XLAM) 45599945 L T SDATA363
IF(DEL)60+50460 SDATA364
T6 = 2(1P2)/XLAM ’ ‘ SDATA365
T6 = ABS(T6) B - _ o SDATA366
B1 = 14/XK1#ALOG(TS) . SDATA367
T7 = Z(IM1)/XLAM ‘ , . SDATA268
T7 = ABS(T7) . S o o SDATA369
B2 = Io/XKl*ALOG(TT) : . : SDATA370
GO TO 70 : ‘ . SDATA371
T8 = XLAM/2,4/P1 } _ ' N . SDATA372
T16=T8**EX2 - SDATA373
T9=SORT(G) *DEL*T16 . : SDATA374
DO 65 1s1lsNX o , _ SDATA375
T10 = =ZA(1)/78 * SDATA376
CCSWIT) = TY#EXPIT10) " . SDATA377
CONTINUE , , SDATA378
XKU(LIP1) = CKO(IP1)*#CSW(IP1) SDATA379
XKTUIP1) = XKU(IP1) SDATA380
XKUCIML) = CKO(IM1)*CSWLIML) o . SDATA381
XKTUIM1) = XKU(IM1) SDATA382
CONTINUE ‘ SDATA383
GO TO 99 , . SDATA384
CONT INUE . ‘ SDATA385
RETURN SDATA386
FORMAT ( 1415) SDATA387
FORMAT(I69129F64295(139F5419F440)) SDATA388
FORMAT(1554F100292A4) SDATA389

FORMAT(' SFC P ='yF1044/' LAMBDA =',F10e4/' DELTA ='sF10e4/' SLOPXSDATA390
=1 9F10e4/" SLOPY ='4F10s4/" HEIGHTU+)/DEPTH(=) ='4F10s4/' THE INPUSDATA391
2T SURFACE HEIGHT FOR OPEN WATER BOUNDARIES'/' INPUT X~ETA ='yF10e4SDATA392
3/' INPUT Y=ETA ='sF1044/°' TANV ='91120//) SDATA393
END SDATA394
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SUBROUTINE TTS0Q ' T7SQ

COMPUTE FCN A AND SET INDICES TTSQ
INTEGER RDRUM»SDRUM» TDRUM : TTSQ
DOUBLE PRECISION 2122 TTSQ
DOUBLE PRECISION AZER{36) . , TTSQ
DOUBLE PRECISION AsBsCosCSTeDsDTOsDWOIDSTsDTLsFAIGWOIPPLLWPPL2 TT7s5Q
1 sPPLl39PP21oPP22¢PP23eSSTeTT1eTT2sTT39sTTO»TSCHUZ29V2eW1loW29W3 TTSQ
2 sWOSWSCoXKT o XYYsYYsGTO . TTSQ
COMMON XYY(3006’5)0A(30)98(30)’C(30)9CST(30)QD(30)oDTO(BO) T7SQ
1 oDWO(BO)oDST(30)cFA(30)oGTO(BO)oGWO(BO)0P913(30)vPP23(30) TTSQ
2 sTT3(30)9W3(30)SST TTSQ

COMMON RI(30)+DT1(30)9YY(3096)sSLOPXsSLOPYIHEIGHTIETALIETA29XETAZ2»TTSQ

1YETA29IHT» IANV s IGOGSETAINXIETAINY »CSOUT(2) »CRSIRAASTOUPRAYH3sCFHICETTSQ
29WS(30) sUSTsCWIHAT »HSI »RANSIRABNSIRABSsCRNS s TRAUSIXT2 TTSQ
COMMON XKU(30) »VVEL(30) s SRS9RADMX» IGOGO»ROW»XMQeDEL TTSQ
1 s XLAMSRSUM{15)9B1l9B2 TTSQ
COMMON PP11(30)sPP21(30)sTT1(30)TTO(30)+TSC(30)sW1(30)swW0O(30) TTSQ
1 sVWSCI30) o XKT(30) o CUL30)sCVI30)sDTDTI30)»DTT(30)sUL(30)yV1I(30) TTSQ
2 9ZDL2(30)»50UL{20)s50U2(2C) ¢SH1(20)9SH2(20) 9sNCL191S5SI1915S12 T7sQ
3 $ITS2(20)9ITS1(20)9ECLIN1094)sLLCI{1095)sTCLI(1094)ISTEP(10) TTSQ
4 SRAINI(10)4ICUV(20)9XOCUL20)9XOCV(20) #XACU(20)9XACV(20) TTSQ
5 NXN{L10) » TTWHDECL9COCOBs ICKosNTFORGSF sGFRDTSF 9 SF TT7SQ
6 sPHIRIGD2 » ISTR»SOSCsSOAB s XNO»CPHsSPHPHI o Hs IGONYsNTCUV TTSQ
7 o PGXY(30912)9CGXY(301912)912IHT»I3IHT TTsQ
7 9Z(30)9ZA(30)+DZ(30)9DS{30)sPALLS)sTAI45)9QA(45)+COBI45)COM(18)TTSQ
COMMON U3(30)sVv3{30)+TBO(30)»WBO(30)9CKO(30)sCSWI30})sPSS(30) TTSQ

1 2E(309292)9F(3002)9FST(3092)9R(309292)9BR(30)9TTI(30)9EC(S5) TTSQ

2 sTCLIB)IsLLCIE) 9ST4(50)9DSTL(50)sDUWIS0) 9QS(50)sRATI(20)PSTI(30) TTSQ
COMMON ITIMES(20) s IXTRAYMARAY(20)+PSFAIN(20) T7SQ
COMMON SAVE s TDELsXDT1+DT s XDsDECLXsDCHGYPHIBOT sHWESTsEMeZWsC50C6 T1SQ

1 ONXeIXINTsIMAXIJUMAXINP L2 [PLINP2INMLINM2sIP29IP39IMYsIM29]IM3 T7S8Q

2 21493 IA/RDRUMISDRUMITDRUMIIGRID I IMARASIRTIME s IPCLIPI2+CFARINTIME TTSQ

3 IEX29EX3IEXOrXNVIXNTsBETVIBETTIDT2sDTAIDTA29GICP P »GAMIGAM2 TTSQ

4  JROAPALF e XK1oXK2sRALFIRCHCCHC329XK129SHIHKKIHK29A19A2 TTSQ

S  INWSYYSNTOPLlsDELH» TWe INEWSITAPESIRAT s INEWC TTsQ
COMMON BGsARSAWISIGsATCoSKoI2ZWoIZW1sIYsIRsLYINCSsNCRINLAPINCL TTSQ

1 sNTOP sMAsNATAL s LAND s NVARL I NVARGICPPHITESTP . TTSQ

 COMMON T1eT29T39T4eT55sT69sTToT8sTOsT10sTLl1eT129XIINIXJINITEST20 TTSQ

2 s T139T16sT15,T169XD1sYDL TT7SQ

3 oIS’RAINXaETyAT|ST0PT0NUX0L0CXYY(5)0NU1X T7SQ
COMMON  CQUTsCVTsCLyQSToNE 2 IGEToNNLIsNUoITMaI 19120139150 1TeMSeNSeII TTSQ
COMMON COA(50)sCGA(50) 2PAABI(50) sPASA(50) sRA(30) sRB(30}sFNI30) TTSQ

1 »IYIHTe141HT - TTSQ
DIMENSION U2(30)sv2{30)sTT2(30)9W2(30)9+PP12(30)sPP22(30) TTSQ
EGUIVALENCE (YY(1o1)sU2(1)0tYY(192)sVvV2L2)100YYI196)9PP22(1)) TTSQ

1 s lYYU1e3) s TT201))alYYUL1sa)aw2U1))slYY(L1e5)ePPLl2(1)) +TTSQ
COMMON /TAPBLK / [UARS63sIUAR9791UARS98 IUAR99 TTSQ
COMMON/INPUT/ VARIN(30»4) sNVCHS(5) 2GNV (3048} TTSQ
COMMON /GRDONTS / GXY(30s12) TTSQ
DIMENSION ZE1(30196)92E2(3096)9sPUX{30)»PUY(30)sPVX(30)sPVY(30) TTSQ

1 sPTX(30)sPTY{30)sPWX(30)sPWY(30)sXPL{30)sPP1Y(30]) TTSQ

2 sXP2(30)sPP2Y(30)sCUX(30)sCUYI(30)sCVXI(30)CVY(30) TT7SQ

3 CTX{30)sCTY(30)sCWX(30)sCWY{30)sCPLIX(30)sCP1Y(30) TTSQ

4 yCP2X{301)9CP2Y(30) 17sQ
EQUIVALENCE (GXY(1s1)92ZE1(2s1))9(GXY(1s7)sZE2(1s1)} TTSQ
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000
001
002
003
004
005
006
007
008
009
010
011
012
013
0l
Q15
0le
017
018
019
020
021
022
023
024
025
026
027
028

‘029

030
031
032
033
034
035
038
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054



C #ndunns

117
18

110

146

131

130

145

140
4l

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

EQUIVALENCE"

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

{PGXY (191 sPUX(L) ) (PGXY(1sT)sPUY(1))
(PGXY(192)9PVX(1))s (PGXY{1+8)sPVY(1))
(PGXY{193)ePTX(1)}s (PGXY(199)sPTY(1)})
{PGXY(1le&)sPWX(1))s (PGXY(1910)sPWY(1))
{PGXY (195} 9XP1(1) )y (PGXY(1411)9sPP1lYI(1)
(PGXY(196)9XP2{1))s (PGXY(1s12)ePP2Y(1)
(CGXY(191)aCUX (1)) (CGXY{L1sT )oCUY (1)
(CGXY(192)9CVX (1) )e{CGXY (198 )eCVY (1)
{CGXY(193)9CTX (1)) (CGXY (199 )eCTY (1))
(CGXY(194) oCWX (1)) 9 (CGXY(1910)eCWY (1))
(COXY{195)9CPIX(1)) o (CGXY(1011)sCPL1Y(1))
(CGXY(196)9CP2XIL) )2 (CGXY(1912)9CP2Y(1))

)
)
)
)

HRRRE TTSQ  #ENNNR RN NN

IF (ITMeGT#1)G0O TO 18
DO117 1I=1936

AZER(1) =Q. :
IFINVCHS(2)4EQe1)G0 TO 41
T-=0CEAN

DO110 J=2»IM1
Z1=U2(JI*PTX(J)+V2(JI#PTY(J)"
FALJ)==21+DT1(J)

CONTINUE

I1=1

11=2

1T=1M2

-12=1M3

13=IM1

14=1

IF{IGONY+EQel) GO TO 146
I5 =2 IT= [HT+l
IF(IHT«GTs2) GO TO 131

15 = IM3

I1 = 1

I1 =2 2

CALL CTWITT1sTT2sTT3,TTO)
IF{IGONY+EQel) GO TO 145
w=S OCEAN

D130 J=2s1IM1
21=U2(J)%PWX(JI+V2(J1%PUWY(J)
FA(J)==21

CONTINUE

CALL CTWAW1lsW2sW3 WO}

W=Q ATMOSPHERE

DO140 J=1P29¢NX
21=U2(J)#PWX(J)I+V2(J)#PWY(J) -
FA(U)==21

CONTINUE

Il = IP1

11=]P2

IT=NM1

[2=NM2

I3=NX

15=1A

IF{NVCHS(214EQs1)GO TO 22
CALL CTWI(WlaW2sW3sWO)
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T75Q
TTs5Q
T78Q
TTSQ
TTSQ
TTSQ
T7sQ
TTSQ
TTsQ
TTsQ
TTSQ
TTSQ
TTS@
TTSQ
TTsQ
TTsQ
TTsQ
TTSQ
TTsQ
TTSQ
TTSQ
TTSQ
T7sQ
TTSQ
TTSQ
TT7sQ
TTSQ
TTSQ
TT7sQ
TTSQ
T7sQ
TTSQ
TTsQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTsQ
TTSQ
TTSQ
TTSQ
TT5Q
TT5Q
TTsQ

* TTSQ

TTSQ
TTSQ
T7sQ
TTsQ
TTsQ
TT1sQ
TTSQ
TTS8Q
TTSQ

055
056
057
058
059
060
061
062
063
064
065
066
067
068
069 .
070

071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096 -
097
098
099
100
101
102
103
104
105
106
107
108
109



120

22
16l

162

164

165
169

3 % % %

310

1

315

320

330

T==ATMOSPHERE
D0120C J=1P2sNX

Z1=U2(J1#PTXLII+V2(J)I#PTY(J)
22=GAM2/(DZ(J)+DZ(U=1) ) #(XKT(J)=XKT(J=11})
23=U2(J)*#SLOPX+V2{J)I#SLOPY
FALJ)I==21422+DT1(J) = VVEL{J) * GAM=Z3*GAM
CONTINUE : :

CALL CTW(TT1sTT2sTT3,TTO)
IFLIPOL=1)16901640161

DOl62 J=1P2sNX

21 = U2(J)%XP2{J)+V2(J) *PP2Y(J)

22 = 0, ' : :

IF ((J=1X1eGTe6) GO TO 162

22 = SH2(20)%SH2(J=IX) /(Z(J+1)=2(J=1))%#24/ROA

FALJ) = «21422

CALL CTW (PP21+PP22+PP23+AZER)

DO165 J=I1P2yNX '

21 = U2UJI#XPLIJ)+V2(J)#PP1Y(J)

22 =2 Qe

IF ((J=IX)sGTab6) GO TO 165

22 = SH1(20)%SH1(J=1X) /(Z(J+1)=2(J=1))%#2./ROA
FA(J) = =21422 :

CALL CTW (PP114PP12+PP13yAZER)

CONT INUE ’

RETURN \

9* % % % 3% 3% % % Gwc I 222223
ENTRY GWC '

COMPUTE GEOSTROPHIC WINDS AND CURRENTS
DIMENSION S$X(30)s5Y(20)

EQUIVALENCE (A(1)sSX(1))9(BLL1)sSY(1))
STORE SCALED T AND W TEMPORARILY
D0310 I=IP3sNP1

T1 = DZ{I=1)/TT2(11%x%2

SX(1) = T1#GXY(I1s3)

SY(1) = T1*GXY(Is9)

CONTINUE

CALL LINEAR (ITMsICQUVs&sNTCUVJyXOCQU»CUITIX) 9 XOCVICVIIX) 1XACUY

CUINPL1) s XACVsCVINPL))
CUT = CUINP1)/TTO(NPL)
CVT = CVINPL1)/TTO(NPL)
00330 J=lP2yNX
SUMX = Qo
SUMY = Qs
J1=J+1
00320 [=JlsNP1
SUMX = SuMX + SXiI)

SUMY = SUMY + SYI(])

CONTINUE’

Tl = GSF*TT2(J)

TX = T1#SUMX

TY = T1*SUMY

CUlJ) = CUTRTT2{(J) + TY
CviJ) 2 CVT#*#TT2(J) = TX
CONTINVE

GO TO (399 11919399)y» 1GOGO
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9 53 3% % % %

T7SGQ
TTsQ
TTSQ
TTSQ
TTSQ
TTSQ
TTsQ
TTSQ
TTSQ
TTsQ
TTSQ
TTSQ
TTSQ
T7s8Q
TTsQ
TTSQ
TTsQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTsQ

CTTSQ

TTSQ
TTSQ
TTSQ
TTSGQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
T7SQ
T7sQ
T7sQ
TTsQ
TTSQ
TTSQ
TTSQ
TTSQ
T1sQ
TTSQ
1TSQ
TTSQ
T15Q

110
111
112
113
lla
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142

"143

144
145
146
147
148
149
150
151
152

153
154
155
156
157
158
159
160
161
le2
163
164



1 IFIIHT«GTel) GO TO 850 TTSQ 165

XETA2 = CVI(IX)/GSF TTSQ 166
YETA2 ==CU(IX)/GSF TTSQ 167

GO TO 851 . TTSQ 168

850 CVI(IX) = GSF * XETA2 TTSQ 169
CUIIX) = =GSF % YETAZ2 TTSQ 170

851 DO340 [=2s1X e TTSQ 171
T3 s{CTYLI) + CTY(1=1))/726 TTSQ 172

Te s{CWY(I) + CWY{I=1})/2e T7SQ 173

Tl = PST(I=1)%#T3 + PSS{I=1)#T4 . TTSQ 174

T5 = (CTX(I) + CTX(I=1))/24 1TSQ 175

T6 3 (CWX(1) + CWX(I=1))/2¢ TTSQ 176

T2 = PST{I=1)%T5 + PSS(I=1)uTe TT8Q 1717
SX(1) = ¢0014T2#D2(=1) TTSQ 178
SY{]) = «001%#T1%DZ(1=]) ] TTSQ 179

340 CONTINUE . ' . TT7TSQ 180
D0350 Ke2slX . : TTSQ 181
JalX=K+1 ) TTSQ 182
SUMX = 04 L L o TTSQ 182"
SUMY = Qs . . T7SQ 184
D0345 JU=lsIM] TTSQ 185
SUMX 3 SUMX + SXtJ+l) o o . TTSQ 186
SUMY = SUMY + SY(J+1) i . TTSQ 187

345 CONTINUE : ) TTSQ 188
CUlI) = CULIX) + GFR#SUMY . . . ) TTSQ 189
CViI) = CVIIX) = GFR#SUMX TTSQ 190

350 CONTINUE ) . TTSQ 151
399 RETURN L . . TTSQ 192
C %EXARRE *unke CUV LT 2T 2 2 BRRERRR TTSQ 193
ENTRY CUV . . TTSQ 194

C COMPUTE U AND V COEFFICIENTS FOR GAUSSIAN ELIMINATION SCHEME T7TSQ 195
Alll) = Q4 TTSQ 196

Z1 = DT2/7(DZ(1Y) + D2(11})) TTSQ 197

22 2 XKU(11)/02(11) L . o . TTSQ 198

23 a XKUIII)/DZ(ID) T1SQ 199
BR(I1) = C5 + 11*123 + 22) . TTSQ 200

BG a =DTSF . T7TsQ 201
ClI1) = =Z1#Z3 ‘ ) ) TTSQ 202
IF(I1=1) 111+111s12 ‘ TTSQ 203

111 IF{IHT«EQs1l) GO TO 11 ) T7SQ 204
35 [IHT a [HT =1 ) TTSQ 205
DO 36 IsXslIHT - TTSQ 2086
U3{l) = 0, TTSQ 207

36 V3il) = 0, ' TTSQ 208
GO T0 13 dTTSQ 209

11 U3(I1) = Y2(I1) + OTSF * (v2(11)=CVI(ll)) . TTSQ 210
V3(I1l) = v2(I11) + DTSF * (CU{ILl)I=U2(11)) TTSQ 211

GO TO 13 : TTsQ 212

12 U3lIT+2) = CULIT+2) . . : TTSQ 213
V3(IT+2) = CV{IT+2) . TTSQ 214

13 24 = C6 * U2(I1) = DTSF # CV(II) = GD2 * ULLII) ‘ TTSQ 215
1 = DT » (U20I1) #» PUXtII) + V2(I1) # PUY(IL)) TTSQ 216

25 = 21#22#U2(11) i TTSQ 217

26 = Co6#V2(I1) + DTSF*CU{II) ~ GD2#v1(IIl) . TTSQ 218

1 = DT » (U2(11) % PVXUIL) + V2(1I1} * PVY(II)) L TTsQ 219 .
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27 = 21%22%v2(11)
Fillel) = 24 + 25

F(I1s2) = 26 + 27

00 30 I=IlsIT

21 = DT2/(DZ(I) + DZ{I+1))

22 = XKU(I)/DZ(1) + 0¢S#VVEL(1+1)

23 = XKU(1+11/DZ{1+1) = Oe5%VVEL(I+1)

Al1) = =21#22

BRII) = C5 + 21%(23 + 22)

Cil) = =Z1%23

F(Isl) = Co%U2(I+1) = DTSFH#CVII+1) = GD2*Ul(1+1)
1 = DT # (U2(I+1)% PUX(I+1)+ V2(I+1)% PUY(I+1))
F(Is2) = Co#V2(I+1) + DTSF#CU(I+1) = GD2#V1(I+1)
1 = DT * (U2(1+1)% PVX(I+1)+ V2UI+1)% PVY(I+1))

30 CONTINUE
ClIT)Y a Qo ‘
FUITsl) = FITel) + Z1%#23%U211T+2)
FCITe2) 3 FUITe2) + Z1#Z23#V2(1T+2)
21 = 1e/(BR{IL1)%%2 + BG*%2)

E{Ilslsl) = Z1%#BR(I1) g

E{I19192) =2 =21%BG

El119291) = =E(119192)

E{Il19202) =2 E(1191s1)

FST(I191) = E(I101sl)#F(J191) + E(I19192)%F(1192)
FST(I192) = E(11e291)%F(I19)) + E(I119202)%F(1192)
EtI19191) = =C(IL)XE{ILlslsl) '

E(Ilels2) = «C(I1I%E(I19192)

E{ILls29l) =2 =E(I191»2)

EtI10292) = Etll9l9l)

DO 5 1=11s12

21 = ALIVI*E(1~19191) + BRI(I)
22 = ALII*E(]~19142) + BG

23 = Z1#%#2 + 22%%2
RUT»lel) = 21/23

R(lsle2) = =22/23
R{Is291) = =R(1s192)
R{19292} 2 R(Islsl)
E(Islsl) = =R{Isls1)%C(])
Etl1e192) = =R{Is192)%C(])
E(I+291) =2 =E(10192)
E(10292) =2 E(Ll9l9l)
CONTINUE

21 = A(ITI®*E(I29+191) + BR(IT)
22 = ALITI*E(]129192) + BG

23 = Z1%%2 + Z2#%42

RUITslsl) = Z21/23

R{ITel92)
RUITe291)

-22/23
=R{IT»192)

RU{IT9292) = RUITr1s1)
DO 10 I=1IsIT

Filsl) = Fllsl) = ACII#FST{I=1) 1’
FUls2) = F(Is2) = ALLI*FST(1=142)

FST{ls1}
FST(1+2)

10 CONTINUE

s R{Islsl

J#F(Lsl) + RUIs1ls2)%F(192)

2 RUT9291)#F(]ol) 4+ RU19292)%F(102)
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T78Q
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
171SQ
TTSQ
TTSQ
TT15Q
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTsQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TT5Q
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
T7SQ
T7SQ
TT7SQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TT5Q
TTSQ
T1SQ

, TTSQ

TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ
TTSQ

220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
210
271
272
273
274



20
99

U3{I3) = FST(ITsl)

V3(I13) = FST(1T»2)

DO 20 I=14415

NR=[T=1

EU3 = E(NRs1s1l) #U3(NR+2)
EV3 = E(NRsle2} #V3(NR+2)

U3(NR+1)=EU3+EV3+FSTINRs1)

EU3 = E(NR#291) #U3(NR+2)

EV3 = E{NR»2+2) # V3(NR+2).
V3 (NR+1)=SEU3+EV3I+FST(NR»2)

CONTINUE
CONTINUE
RETURN
END
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TTSQ
TT50Q
TT5Q
T7sQ
TTSQ
TT7SQ
TTSQ
TTsQ
TTSQ
TT5Q
TTSQ
TTSQ
T15Q
TTSQ

275
276
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278
279
280
281
282
283
284
285
286
287
288



C

SUBROUTINE EXCK EXCK

INTEGER RDRUMSDRUMs TDRUM EXCK
DOUBLE PRECISION AsBsCosCSTsDsDTOIDWOIDSTIDTL1eFAIGWOsPPL1sPPL2 EXCK
1 sPPL3+PP219PP22+PP239SSToTT1oTT29TT39TTOITSCoUZIV2eWlIW20W3 EXCK
2 sWOIWSCHXKT o XYY YYGTO EXCK
COMMON XYY{300695)9A(30)9B(30)sC(30)sCST(30)9D(30)sDTO(30) EXCK
1 sDWO(30)sDST(30)sFA(30) oGTO(30)+GWOI(30)9sPP13(30)sPP23(30) EXCK
2 sTT3(30)sW3(30)9SST EXCK

COMMON RI(BO)9DT1(30)uYY(BOoé)95L0PX05LOPY'HEIGHT ETAL+ETA2+XETA2sEXCK
LYETA2 9 IHT s IANVs IGOGIETAINXSETAINY s CSOUT(2) sCRS9RAAWTOUPRAWHI s CF9CEEXCK

29WS(30) yUSTsCWoHATL +HST »RANSH)RABNSsRABSICRNS» TRAUSyXT2 EXCK
COMMON XKUI(30) sVVEL(30) s SRS»RADMX 9 IGOGOsROW s XMQ9DEL EXCK
1 s XLAMIRSUMI15)3B14B2 EXCK

COMMON PP111{30)sPP21(30)sTT1{30)sTTO(30)sTSC(30)sW1(320}9sWO(30) EXCK

1 sWSCI30) s XKT(30)sCUL30)9CVI30)sDTDTI30)sDTT(30)9UL(30)sVv1(30) EXCK
2 220L2(30)950UL(20)9S0U2(201 9SHL1(20)9SH2(20) oNCLI»1SS11915S12 EXCK
3 e ITS2(20) 0 ITS1(20)9ECLIC1094) sLLCI{10+5)sTCLII1094)4ISTEP{10) EXCK
&4 sRAINICLO ) o ICUVIZ20) o XCCUI20) 9o XOCV(20) 9 XACU20) 9 XACVI(20) EXCK
5 sNXN{10) s TTWsDECL+COCOBsICKINTFORSGSF 9GFRoDTSF ¢ SF EXCK
6 sPHIRYGD2 9 ISTR1SOSC9SOABIXNOICPHISPHePHI sHs IGONY I NTCUV EXCK
7 9 PGXY{(30+12)sCGXY{30912)912IHT»I3INT EXCK
T 22(30)9ZA(30)9DZ(30)eDS(30)sPALLS)sTA(L5)+QA(45)»COB(45)9COMI18)EXCK
COMMON U3130)sV3(30)sTBO{30)swWBO(30)sCKO(30)sCSW(30)sPSS(30) EXCK
1 sE(309292)9sF(3092)9FST(3092)sR(3092+2)9BR(30I+TTL(30)ECKS) EXCK
2 s TCLIS Y LLCI6) 9STL{50) sDST4L(50)sDUW(S0) +QSI50) sRATI(20)9PST(30) EXCK
COMMON ITIMES(20)sIXTRAYMARAY(20)sPSFAIN(20) EXCK
COMMON SAVEsTOELsXDTY1sDT o XDsDECLXsDCHGIPHIBOTIHWESTIEMeZWeC5+C6 EXCK
1 oNXsIXoNTsIMAXs JMAXSNPLyIPLINP2sNM1oNM29IP291P3yIML9IM2y1IM3 EXCK
2 2169 JAWRDRUMsSDRUMITORUMs IGRID o IMARASRTIME 9 IPOLWPI29CFARINTIME EXCK
3 WEX2+EXBIEXE9XNVIXNT9BETVIBETTsDT2sDTAIDTA29GeCP 9P 1 1GAMIGAMZ EXCK
4 sROASALF o XK1 »XK2 »RALFsRC»CC9C329XK12sSHIHKKIHK23A1 A2 EXCK
5 sNWSYYsNTOPlsDELHY TWr INEW»ITAPE» IRATHINEWC EXCK
COMMON BG+ARIAWISIGIATCrSKsIZWoIZW1sIYsIRILY INCSINCRINLAPINCL EXCK
1 —wNTOPIMAINATAL »LAND ' NVARI'NVARGICPPS[TESTP EXCK
COMMON T19T29T3sT4sT59T60TT79TETOsT10sT11eT12+XIINIXJINITESNT20 EXCK
2 » T139T149eT15sT169XD19YDL EXCK
3 ISIRAINXIETsAT»STHPToNUX»LOCXYY(5) sNULIX EXCK
COMMON CUTsCVTaCI19QSTINEs IGEToNNLINUSITMsI19129I39159]ToMSeNS»IT EXCK
COMMON COA(50)sCGA(50)sPAABIS0) sPASAIS50)sRA{30)sRBI30)sFN(30) EXCK
1 sI1IHTsIGINT EXCK
DIMENSION U2(30)0V2(30’9TT2(30)’W2(30):PP12(30)0P922(30) EXCK
EQUIVALENCE (YY{1o1)oU2(1)00lYY{102)ov2{1))elYY(146)9PP22(11)1) EXCK
1 s(YY{1a3)oTT201) 1 (YY( 19} sW2{1))s(YY(195)9PPL2(1)) EXCK
OOUBLE PRECISION AA(9) EXCK
PST AND PSS TABLES FOR TALOP REPLACED BY «~AA- EXCK
DATA AA/0479701864504131710842E=039~0e611831499E=079¢588194023E~01EXCK
X9=0625310441E=02904287971530E~059=0+811465413E=0290+389187483E-044EXCK
Xeu7660041E=04/ EXCK
3000 DO 1 1I=19NP1 . EXCK
[F (DABS(U2(I)eLTal 14E=3511 U2(11=0a EXCK
1IF (DABS{V2(I))alTel 1eE=35)) V2111=0s EXCK
86 T1=zU2(1)#%2 + V2(1]1##2 _ . EXCK
WS(I) = SQRT(T1) EXCK
1 CONTINUVE EXCK
IFIXLAM) 10691054106 EXCK

100

000
001
002
003
004
005
006
007
oos
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029

030

031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
04b
047
048
049
050
051
052
053
054



105
401

405
403
1001

1002

300

301
100

407

101
409

102
411

106

412

413

131
132

141
142

WOEWS (1ZW) *A1+WS(IZW1) *A2
HBAR=1454165E=04% (Wo##2)
H3=1s39536%HBAR

T23 = SQRT(G)

DO 100 I=1sNP1

T21=HBAR/ (DEL#24#P1)
IFIT2111001+100191002

CSW(I)=04

GO TO 100

T22=14/SORT(T21)
T264=2=ZA(1)#2,#PI#DEL/HBAR

IF (T24+754) 3009301301

CSW(I1=0s

GO TO.100
CSWI1)=T23#T22#%EXP (T24 ) #DEL

CONT INUE o o
TK=XK2%##2

DO 101 I=1s1IM1

T2522A11)+HBAR/ 2
CKO(T)=TK®(T25%#2)

CONTINUE

DO 102 I=IP1sNX

T26 = ZA(1)+HBAR/24
CKO(T)=XK12#(T26%#2)

CONTINUE
XKU(IP1)=CKO(IP1}#CSWIIP1)
XKT(IP1)=XKU(1P1)

XKU{IM1)=CKO{ IM1)#CSW(IM1)
XKT(IM1)=XKU( IM1)

J231IM2

IMA = [HT = 1

IF(IMAJEQ.O) IMA=1

11PP1 = IP1~IMA + 1

GO TO(412541394139412)91G0OGO

IMA = IP1

11PP1 = IP1

J2 = NX

DO 41 J=IMAsIP2511PP1

DO 40 1=JsJ2

Tl = (U2(1+1) = U2(1})1/0Z(1)

IF (ABS(T1) osLTel(1¢E=35)) T1 = O
Tl = Tls#2 _

T2 = (V2(1+1) = V2(1))/DZ(1)

IF (ABS(T2) oLTe(14E=35)) T2 = O
T2 = T2#w2

T3 = T1 + T2

XCS =  SQRT(T3)

IF {1eEQal) CSOUTI
IF (1.EQeNX)CSOUTI
T8 = (TT2(I+1)+TT
Té6 = XCS  + CSW(I
T7 = Te#w2

Té6 = CKO(11#T6

CL = (TT2(1+1)=TT2(1)1/0Z(1)
IF(1=1X16+40+4

1) = XCS
2) = XCS
2(1)
)

111/72e+T800I)
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EXCK
EXCK
EXCK
EXCK
EXCK
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- EXCK

EXCK
EXCK
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056
057
058
059
060
061
062
063
064
065
066
067
068

069

070
071
072
073
074
075
076
077
078
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082
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084
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0S4
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4

ATMOSPHERIC

CL = CL+GAM4GTO(I)+¢00061#TB*({(W2(I+1)=W2(1)}/DZ(1)+GWO(I))
T7 = TB*77

Tlla G*CL/TB

T12 = HK2#CKO(I)

TEST = RALF

GO TO 8 .

C OCEANIC

6

1003
1004
19

C
1030

1031
1032

1024

10
15
C Rl
20

SB = (W2(I+1)+W2(1))/24+WBOI(T])
TTB= TB=273.16
PSTII) = AAL4)+42,%AA(T)*TTB+AA(S5) %58 +3oHAA(G)XTTR##2 +

X 24%AA(B)*SB *TTB + AA(6)*SB *%2

PSS(I}) = AA(L)+AA(S)I*TTB+2.*%AA(2)%SB +AA(8)*TTB**2+2.*AA(6)*

X SB *TTB + 3.*#AA(3)#58 *H2

IF (SBeLEeO) PSS({1)=0e

T4 = PST(I)*CL4PST(I)%GTO(])

TS = PSS(I)#(W2(I+]1) = WZ(I))/DZ(I)+PSS(I)*GWO(I)
CL = =4001%(T44T5)
T1l = G#*CL

TEST = 14E16

Tl2 = HK2 * ZDL2(1)
IF(T71100391003+1004
IF (CL) 35919910

IF (CL) 103091991031
RI{I) = O

GO TO 15

CHECK MAGNITUDE OF CL{I)/T7 TO RESTRICT OVERFLOW EXCEPTION
CLLl = ABs(CL)Y -

CLL=ALOG10(CLLY)

GO TO 1032

CLL = ALOGlO(CL)

T7L=ALOG10(TT)

CHECK1 = CLL=T7L

IF{CHECK1-~134)1024510,10

RI(I}= G*CL/T?

IF(RI(II=TEST)15915+10

RI(I) = TEST

IFIRI(11125+20+20

GeTe ZERO

IF(I=1X)21921922

C OCEANIC

21

EV = BETV
ET = BETT
XV = =XNV
XT = =XNT
GO TO 23

C  ATMOSPHERIC

22

23

EV = ALF
ET
XV
XT
T8 = (ls + EVARI(I)) %XV
T9 = (ls + ET*RILI)I#%XT
XKULT) = T6#T8

XKTUI) = T6#T9

nunn
N
-
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EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK

- EXCK

EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
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EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK

EXCK

EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
EXCK
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123
124
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138
139
140
141

162

143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164



25
30

35

1006

1007

'

40

41

GO TO 40

IF(RI(I) + RC)35¢354930
GeTe =RCs» AND LeTe ZERO
T10 = le¢ = ALF*RI(I)
XKU(L) 2 T6/T10%##2
XKT(l) = XKU(1)/T10

GO TO 40 '

LeEs =RC

T1l = ABS(T1l)

< XKT{I) = T12#SQRT(T11)

1F(T71100651006+1007
XKU(1)=04

GO TO 40

T13 = ABS(RI(I)})

T13 = T13#*EX6

XKULT) = XKT(1)#C32#T13
CONTINUE .
J2aNX

CONTINUVE

‘C SET LIMITS ON ATMOSPHIC . K

415

60
1009

1017
1011
1012
. 1013
99

T13 = 1.E7

TEST = 100, :

DO 60 I=IP1lsNX

IF (ZA(I)eGEe(1eE4)) TEST=14E4

IF (XKU(1)eLTWTEST) XKU{I) = TEST
IF (XKT(I)eLTeTEST) XKT{I) = TEST
IF (XKT(I)eGTaT13) XKT(1) = T13
IF (XKU(T}aGTaT13) XKULI) =

T13
CONTINUE ‘ :
SET LIMITS ON OCEANIC K
DO 1013 [I=lyIM]
IF(XKT{I1)=¢0014)1011+1011+1017
IFIXKU(I)=e014) 1012510121013
XKT(I)=40014
XKU(T)=40140
CONTINUVE
RETURN
END

103
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EXCK
EXCK
EXCK
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C #a#

111
112

SUBROUTINE B1lvV ) Blv
INTEGER RDRUMsSDRUM» TDRUM Blv
DOUBLE PRECISION A+BsCosCSTeDsDTOsDWOIDSTIDT1sFAIGWOIPPL1sPPL2 8lv
1 0PP13OPPZIoPPZZoPP23oSSToTTl9TTZoTT3oTTOoTSCoU2oVZoWlow20W3 Blv
2 sWOIWSCoXKToXYYsYYsGTO Blv
COMMON XYY(309695)9A(30)9B{30)sC(30)sCSTI30)+sD(30)sDTO(30) Blv
1 sDWO(30) 9DST(30)sFAL30)sGTO(30)+GWO(30)9PP13(30)sPP23(30) Blv
2 oTT3(30)9W3(30)9SST . ' Blv

COMMON RI(30)9DT1(30)sYY(3096)sSLOPXsSLOPYsHEIGHT9ETALIETA29XETA24BIV

1YETAZ2 o IHT o IANVIGOGsETAINXSETAINYsCSOUT(2)2CRSIRAASTOUPRAIH3sCF9CEBIV
2oWS{30)sUST oCWIHAT sHST sRANSIRABNSIRABS»CRNS s TRAUSHIXT Blv
COMMON XKU(30)sVVEL(30)9SRSIRADMX »IGOGOsROW» XMQ9DEL Blv
1 s XLAMIRSUM{15)sB1+B2 Blv
COMMON PP11(30)9PP21(30)eTT1(30)sTTO(30)sTSCI30)sWl(30)9WO(30) Biv
1 sWSCU30) o XKT(30)sCUI30)oCVI(30)sDTOT(30)+sDTT(30)UL(30)sVv1(30) BIV
2 9Z0L2(30)sS0UL({20)+50U2{20) sSH1(20)+5H2(20) sNCLI»15SI1s1SS12 BIV
3 pITS2(20)9ITS1(20)+ECLIL1I004)sLLCI(1095)sTCLIC1094)ISTEPI10) BlV
4 sRAINIC10) s 1CUV(20) 9XOCUL20)sXOCVI20) sXACU(20) 9 XACV(20) Blv
5 SNXNE10) s TTWeDECLICOCOB ICKINTFORIGSF sGFRsDTSF 9 SF BlvV
6 oPHleGDZoISTRoSOSCoSOABQXNOoCPHosPH’PHloHuIGONYtNTCUV BIV’
T o POXY(30912)9CGXY(30012)912IHTHIZIAT BIV
T 92(30)9ZA(30)9DZ(30)9DS(30)sPA(4S) s TAL45)»QA(45)sCOB(45)+COM(18)BIYV
COMMON U31(30)4V3(30)eTBO(30)swBO(30)sCKO(30)sCSWI(30)sPSS(30) Blv
1 0E(3090292)9F(3092)9FST(3092)9R(30092+12)9BR(30)sTTI(30)+EC(S) Blv
2 sTCLIS)IsLLC(6) 9ST4I50)+DST4L(50)9DUWISED) 9QS(50)sRAI(20)sPSTI(30) BIV
COMMON ITIMES(20) s IXTRAYMARAY(20)sPSFAIN(20) . Blv
COMMON SAVEsTDELoXDT19DT oXDeDECLXsDCHGsPHIBOT+HWESTsEMyZW9C59C6 Blv
1 INXsIXINT o IMAXsIMAXINPL1oIP19oNP2sNML9aNM2s1P2sIP3yIMLlsIM29IM3 BIV
2 2149 1AYRDRUMISDRUMSTORUMS IGRID IMARASRTIME Y IPOLSPI2sCFARINTIME Blv
3 9EXZIEX3sEXEIXNVIXNTsBETVsBETTaDT2sDTAIDTA29GeCP P 9GAMIGAM2 BIvV
4 sROAWALF o XK1 o XK2 9RALF sRCoCCrC329XK129SHIHKKIHK29A19A2 Blv
S  oNWSYYsNTOP1sDELH» TWeINEWS ITAPES IRAT s INEWC BlvV
COMMON BGYARIAWSSIGIATC s SKeIZWrIZW1oIY»IRsLYINCSINCRINLAPINCL BIv
1 sNTOP sMA s NATAL s LAND s NVARL sNVAREICPPITESTP Blv
COMMON T1sT29T39T4sTS5sT60T79T8sT99TL0sT11eTI29XIINIXJINITEST20 Blv
2 9 T13sT149T15sT169XD1sYD1 BIV
3 sISHIRAINXIETIAT sSTHPTaNUXSLOCXYY(5) sNULX Bly
COMMON CUTsCVTsC19QSTSNESIGETINNISNUPITMeI1912913915»ITeMSINSsII BIlV
COMMON COA(50)9CGALS0) sPAABI(50) 9PASA(S0) sRAI30)sRB{30)sFN(30) Blv
1 o I1IHTI141IHT Blv
DIMENSION UZ(BO).VZ(BO)oTT2(30!1W2(30)9PP12(30)9PP22(30) BIV
EQUIVALENCE (YY(191)9U2(1))slYY(192)»V2(2))0(YY(106)sPP22(1)) Blv
1 s(YY{L93) s TT2(1 1) oYY (1aa)aoW2(1)) e (YYI1s5)sPPL2(1)) BIV
9 3 * #AR%R BIV 3 3% 39 5% R BlV
Tél = TT2(IP1) = 273416 + TTO(IP1) glv
T21 = TT2(IP1l) = 35466 + TTO(IP1) o L, Blv
T31 = 3,0 + Te5 #T4l/T21 BlV
QSG = Cl*10.%%T31 BlvV
COMPUTE W SCALE FACTORS AT INTERFACE IN INITIAL TIME STEP Blv
IF (ITM=1) 14292 Blv
IF (IGONY) 11191119112 8lv
WO{IPl} = QSG ‘ Blv
W2(IPl) =040 BlvV
OWO(IPL1)Y=WOIIP2)=WO(IP1) Blv
GWO(IP1)=DWO(IP1)/7ZI1IP2) Blv
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2
11

GO TO 11
WZ(IP1)=QSGGXMQ+(lo-XMQ)*(WZ(IPZ)#WO(IPZ))-WO(Ipl)
IF(DEL120940+20

SECs 343,11

20

6l

62

60

64
.70

1001

30
32

31

Tl
T2
T3

ROA®XKU(IP1) 7/ DZUIP1)
ROW#XKU(IM1) /7 DZ(IM1)
T1#U2(1P2) + T2#U2(IM})

T4 = TI#V2(IP2) + T2#v2(IM1). .

TS a2 T1 ¢ T2 '

U2(tIx) = Ta/15

V2UIX) = T4/T5

GO TO (60+61+64460) 916060
IF(IANVeEQel) GO TO 62

U2(IX)=e 0.0

U2(1IP1) = U2(IX)

V2(IP1) = V2LIX)

GO TO 70 .

V2(IX) = 040

V2(1P1) = V2(IX)

U2(IP1) = U2(IX)

GO TO 70

U2(1x) =040

U2(IP1) = 0,40

v2{1X) = 040 ,
V2(IP1) = 0,0 L e h
GO TO 70 ‘

U2(IPl) = v2(1x)

V2(IP1) = V2(IX)

T10 = U20IX)#%2 + V2(IX)##2

WS{IX) = SQRT(T10}

WS{IP1) = WSLIX)

T8 = 14 = (W2(IM1) + WO(IM1)) % 1.E=3
IF{ITM4EQeD) CE = O
CFaw2(IM1)®CE/T8+WOlIM1)*CE/TS

T9 = +CF/ROW/XKT(IM]1)

W2LIX) = T9 # DZ(IM1) + W2(IM1l) « DWOI(IM1)
IF{ITM=11321999599

WOLIX) = T9 # DZ(IM1) + WO(IMY1)
W2(IX) = 0e0 )

DWOLIM1) = WO(LIX) = WO(IM1)
GWOLIM1) = DWO(IM1) /{=Z(IM1))

GO TO 99

SECs 38342

40

1
1642
141

42

CONTINUE
T3 = Bl + SQRT(ROA/ROW) % B2

T4 = WSIIP2) = WSIIM1)

IF(XLAM) 41941942

UST = WS(1IP21/s BI1

GO TO ( 141 1419141:142)9[GOGO

WSTIX) = O

GO TO 43

WS{Ix) = WS(IMI) + SQRT(ROA/ROW} # UST # B2
GO TO 43

UST = T4/T3

WS(IX) = WS(IP2)=UST#B1
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Blv
8lv
Blv
BIvV
8lv
BlvV
BlvV
BlvV
Blv
8lv
Blv
BIV
Blv
8lv
BIV
BIvV
Blv
Blv
BIvV
BIV
Blv
8lv
8lv
Blv
Blv
Blv
BIV
BIv
Blv
BIvV
BIv
BIv
8lv
BIvV
BIV
BIV
Blv
BIV
8lv
Blv
BlIv
BIV
Blv
BIv
Blv
Blv
Blv
BIv
BlvV
BIvV
Blv
slv
BIV
BIvV
Blv

055
C56
057
058
059
060
061
062
063
064
065
066

067 -

068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086

,087

088
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109



C

43

44

49

50
51
52

99
990

WS(IP1}) = WS{IX)

T5 = WS(IP2) = WSIIX)

T6 = T5/T4

U2(IX) = Y2(IP2) = (U2(IP2) = U2(IM1))2Th
V2(IX) = V2(IP2) = (V2(1P2) = V2(IM1))*Ts
IFLIGONY+EQeO} GO TO 44

U2(1X) = Qe

V2(IX}) = Qs

U2(1P1) = V2(1IX)

V2(IP1) = V2(IX)

QST = (W2(1IP2) = W2({IP1))/Bl1+DWO(IPL1) /Bl
T? = ABS(UST)

IF(ITMeEQsO) RAINX=Qe

CE ={=ROA*T7#QST/10004)=RAINX

T8 = 1s = (W2(IM1) + WO(IM1)) % 14E=3

CF = W2(IM1)®CE/TB8+WO(IM1)%CE/TS8

XKUCIPL) = UST##2 # DZ(IPl) / WS(IP2)
XKT(IP1) = XKU(IP1) .

IF{IGONYeGTos0} GO TO 99

XKU(IM1) = UST#%2 % DZ(IM1) / ABS(WS(IX)-WS(IMI)) * (ROA/ROW)
XKT(IM1) = XKU(IM1)

S§ST = CF/SQRT(ROW#ROA)/T7

W2(IX) = W2(IM1l) + SST#B2 = DWO(IM1)
IF(1TM=1152999»99

WO(lIX) = CF/ROW/XKT(IMI’*DZ(IM1)+NO(XM1)
W2(iIX) = 060

DWO(IM1) = WO(IX) = WO(IM1)

GWO(IM1) = DWO(IM]1) /(=2(IM1))

IF (IPOL=1) 99959924990

CALL LINEAR (ITMsITS291»1SS512eLsS0U29T29T4sT4eTasT4sT4sT4)
SH2t20) = T2

T2 = SH2(1) * T2

PP22(IPL1) = T2#DZ(IP1)/XKT(IP1)/ROA+PP22(]IP2)

992 CALL LINEAR (ITMeITS1lelsISSIloeLsSOULeT1oT4sT4eT4sT4sT4sT4)
' SH1(20) = T1
Tl = SH1(1l) # T1
PP12(IP1) = T1#DZ(IP1)/XKT{IP1)/ROA+PP12{IP2]}
999 RETURN
C RARERER *nenr CTW XX XA ) NN

ENTRY CTW(X19X29X34X0)
COMPUTE COEFFICIENTS FOR TsWw IN ATMOSPHERE OR OQCEAN
DOUBLE PRECISION Z1922+Z39ADsAADIAAAD

" DOUBLE PRECISION X19X29X39X0sCX

DIMENSION Xl(l)oXZ(l)oX3(1);XO(1)
AlI1)=0,

Z1sDT2/(DZ(11)+D2(11)) ‘
22=XKT{I1)/DZ2(11) + OQeS5#VVELI(II)
23zaXKTLIII/DZIT) = QeSHVVELIIT)
ClIll==Z1%23 -
B(11)=C5+421#(23+22)
AD=Co*#X2(T1)+222Z1%(X2(11)+X0(11))=GD2*#(X1(1]))
AAD=DT#FA(II)
AAAD=3(B{I1)=C5)%#XO(I1)+C(I1)%XO(1[+1)
D{(11)=AD+AAD=~AAAD

D0210 J=11I»IT
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8lv
BlvV
BIV
Blv
Blv
Blv
8lv
Bl1V
Blv
BIvV
Blv
BIV
Blv
BIV
Blv
Blv
Blv
8lv
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Blv
Blv
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BIvV,

8lv
BIvV
BIV

*BlvV

Blv
BIV
Blv
BIvV
BIvV
BlvV
Blv
BIv
8lv

110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

139

140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
l61
162
163
164



210

211

256
212

221

21=DT2/(D2(J+1)+D2 ()
22=XKT(J)/DZJ) + 0a5*VVELIJ+]1)
23aXKT(J+1)/DZ1J+1) = Oe5#VVEL(J+])
AlJ)==21422

ClJ)a=Z1%Z23

BlJ)=C5+Z1%(Z3+22)
DlUI2Conx2(J+]1)=GD2%X1(J+1)+DT#FA(J+1)
Dls= D(Jl-(A(J)*XO(J)+(B(J)-CS)*XO(J+1)+C(J)*XO(J+2))
CONTINUE :
DUITIaDUIT)+Z1#Z3#(X2(IT+2)+X0(IT+2)14+CLITIHXQ(IT+2)
ClIT)I=04 '
CST(1l1)==C{I1)/8(11)
DST(Il)=D(I1)/B(]1)

D0211 J=Ilel2

Z12A(J)RCSTIJ=1)4B(J)
CSTHU)a=ClJU) /21

22=D(J)=A(J) ¥DST(J=1)

DST(J) = 22/21
Z1=D(IT)=A(IT)I*DST(I2)
22=A{IT)®CST(I2)+BLIT)

X3(13)=21/22

IF{IGONY+GT40) GO TO 212

IF (IHT.EQel) GO TO 212

IIHT = [HT =1

DO 256 1=1911IKT ..

X3(I) = 0.

00221 J=14s15

NR=[T=J

CX s CST{NR) # X3{NR+2)

X3{NR+1) = CX + DST(NR)

RETURN

END
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SUBROUTINE TEMPRT TMPRTOQOO

INTEGER RDRUM»SDRUMs TDRUM TMPRTOO01
DOUBLE PRECISION AsBeCrCSTsDsDTOIDWOIDSTIDTIvFAWGWOIPPL19PPL2 TMPRTO002
1 sPPL13sPP21+PP229PP23sSSToTTL1eTT29TT3sTTOITSCHUZ2IV2IW1IW29W3 TMPRTO03
2  wWOIWSCHXKToXYYsYYsGTO TMPRTOQ4
COMMON XYY (300695)9sA{30)+B(30)9C(30)+CST(30)+D(30)sDTO(30) TMPRTQOS
1 oDWO(BO)oDST(SO)’FA(BO)oGTO(BO)oGWO(BO)oPP13(30)oP923(303 TMPRTOO06
2 sTT3(30)9W3(30)+SST TMPRTOO7

COMMON RI(30)1+DT1(30)sYY(3006)+SLOPXsSLOPY I HEIGHTsETALIETA29XETA29TMPRTOQS
1YETAZ o IHT» IANVIIGOGPETAINXSETAINY»CSOUT(2) sCRSIRAASTOUPRASH3 1 CF9CETMPRTQOS

29WS{30)sUSTeCWeHAT sHST sRANSIRABNSIRABS »CRNS » TRAUS#XT2 TMPRTOlQ0
COMMON XKU(30)sVVEL{30) sSRSsRADMX» IGOGOIROW s XMQeDEL TMPRTO1l1l
1 o XLAMIRSUM(15) 9B19B2 TMPRTOL2

COMMON PP11(30)sPP21(30)»TT1(30)sTTO(30)sTSC(301sW1(30)sW0O(30) TMPRTOl3

1 sWSC30) o XKTI30)9sCUI30)9CVI30)9DTDT(30)sDTT{30)9U1(30)9V1(30) TMPRTOL4
2 +2ZDL2(30)+SOUL(20)+50U2(20) +SH1(20)9sSH2(20) ¢NCLI#1SSI1eISSI2 TMPRTO15
3 91TS2(20) s ITS1(20)9ECLIC1094)sLLCI(1095)sTCLI(10s4)»ISTEP(10) TMPRTOLlG
4 sRAINT(10) o ICUVI20) 9 XOCU(20) 9 XOCV(20) 9 XACUL20) 9 XACV(20) TMPRTQLY
5 SNXN{10) s TTWoDECL 9COCOBYICKsNTFORIGSF sGFR9DTSF s SF TMPRTQLE
6 sPHIRSGD2+ISTR»SOSCrSCABIXNOICPHISPHIPHI oH9 IGONYsNTCUV - TMPRTO19
7 9 PGXY(30+12)sCGXY(30912)912IHT»I3INHT TMPRTO20
7 02130)+ZA(30)sDZ(30)9DS(30)sPA(45)9»TAL45)9QA(45)sCOBI45)»COMIL18)TMPRTOZL
COMMON U3(30)+v3{30)»TBO(30)sWBO(30)sCKO(30)+CSWI(30)sPSS(30) TMPRT022

1 9E(30029219F(3002)9FST(3092)9R(304+292)9BRI30)sTTI(3019EC(5) TMPRTO0Z3
2 oTCL(5)0LLC(6)o$T4l50)'DST4(5O)tDUW(50)oQS(SO)oRAI(ZO)QPST(30) TMPRTOZ4

COMMON ITIMES{20) s IXTRASMARAY(20) »PSFAIN(20) - TMPRTO02S
COMMON SAVESsTDELsXDT19DToXDsDECLXsDCHGPHIBOTsHWESTsEMIZWeC59CH TMPRTO26
1 INXoIXOINT o IMAXSUMAXINPLIPL1aNP2IsNMIsNM29IP291P39IM1sIM2sIM3 TMPRT0RY
2 014’IA!RDRUM!SDRUM.TDRUM.IGRIDQIMARAoRTIMEoIPOLoPIZ,CFAR;NTIME TMPRTOZ28
3 SEX2+EX3ZIEXEs XNV eXNTsBETVIBETTsDT290TADTA29GHrCP P sGAMIGAM2Z TMPRTQ029
&  JROAIALF oXK19XK29sRALFIRCCCsC329XK129SHIHKKIHK29A19A2 TMPRTQ30
5 sNWSYYINTOP1sDELH» TWe INEW» ITAPES IRAT 9 INEWC TMPRTO31
COMMON BGrARIAWISIGIATCySKyIZWaIZWLIsIYaIRILYSNCSoNCRINLAPINCL TMPRTO32
1 sNTOPsMAYNATAL sLAND s NVARLIINVARGsCPPHITESTP TMPRT033
COMMON T19T29T33T4sT5,T6sTT7sT8T99T10sTLI19T129XIINIXJINYTE»T20 TMPRTO34
2 9 T13sT14sT159T16sXD1sYD1 TMPRT035
3 sISIRAINXIETHIAT e STHPTINUXsLOCXYY(5) sNULIX TMPRTO36
COMMON CUTsCVTsCLl9QSTINESIGETONNIsNUsITMoI10I129139I5+sITaMSINSeI1 TMPRTQ37
COMMON COA(SO).CGA(BO)’PAAB(EO)oPASA(SO)oRA(BO)oRB(BO)tFN(BOl TMPRTO38
1 » 11IHTI4INHT TMPRTQ39
DIMENSION U2(30)oV2(30)oTT2(30)nw2(30)|PP12(30)oPPZZ(BO) TMPRTO040Q
EQUIVALENCE (YY(l91)oU2(1))olYY(192)eVvV2(1))e(YY(196)9PP22(1)) TMPRTQ&41
1 o (YYUL1e3)oTT2(1) ) alYY{104)oW2(1))alYY(295)9sPPL2IL)) TMPRT0&2
COMMON /TAPBLK / IUAR96sI1UAR973sIUAR98 s IUARYS . TMPRTO43
COMMON/INPUT/ VARIN(304+4) sNVCHSI5) 9sGNV{301+8)  TMPRTO44
COMMON /GRDNTS / GXY(30,12) "TMPRTO045
DIMENSION ZE1(3056)92E2(30+6)9PUX{30)sPUY(30)sPVXI30),sPVYI(30) TMPRTO46
1 sPTXU30)9PTY(30)sPWXI30)sPWY(30)sXP1(30)sPPLY(30) TMPRTO&7
2 sXP2(30)9PP2Y(30)sCUXI30)soCUY{30)sCVX{30)9CVYI(30) TMPRTO48
3 sCTX{30)sCTY(30)sCWX(30) sCWY(30)sCPLIX(30)9CPLY(30]} TMPRTO049
4 yCP2X(30)sCP2Y(30) TMPRTO50
EQUIVALENCE (GXY(1sl)92ZEL(L1s1l))s(GRY({1sT7)92E2(1s1}) TMPRTOS1
EQUIVALENCE (PGXY(1s1)sPUX(1))s (PGXY(1s7)sPUYI(1)) TMPRTO052
EQUIVALENCE (PGXY(192)sPVX(1)}s (PGXY{(1s8)sPVY(1l)) TMPRTO053
EQUIVALENCE (PGXY(193)9PTX(1))s (PGXY(199)sPTY(1)) TMPRTO054
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PRINT 79 PUX(I)sPUYLL)9sPVX(1)PVY

EQUIVALENCE (PGXY(1964)9PWX(1))s (PGXY{1510)sPwWY(1}) TMPRTO55
EQUIVALENCE (PGXY{19s5)eXP1{2))s (PGXY(1911)yPP1lY(1)}) TMPRTO56
EQUIVALENCE (PGXY(1s6)9eXP2{1))s (PGXY(1s12)sPP2Y{1)) TMPRTO57
EQUIVALENCE (CGXY(191)oCUX- (1)) 9o(CGXY(1s7 )sCUY (1)) TMPRTO58
EQUIVALENCE (CGXY{192)9oCVX (13)9(CGXY(108 YsCVY (1)) TMPRTO59
EQUIVALENCE (CGXY(193)9CTX (1))9(CGXY(1s9 ) sCTY (1)) TMPRTO060
EQUIVALENCE (CGXY{l94)oCWX (1)) s(COGXY(1010)sCWY (1)) TMPRT061
EQUIVALENCE (CGXY{195)9CPIXI1))s(CGXY(1s11)sCPLY(1)) TMPRT062
EQUIVALENCE (CGXY{196)9CP2X(1))o(CGXY{1012)0CP2Y(1)) TMPRT063
IF(ITMeLEWL1)ICTR = 0 TMPRTO6&
ICTR s ICTR + 1 TMPRT065
IF(ICTReLT41)GO TO 888 TMPRTO66
ICTR = 0 TMPRTO067
PRINT 19 ITMoNSeMS TMPRTO68

1 FORMAT ('1TIME STEP's15¢' FOR STATION'#215) TMPRTO069
GO TO (550155145529553)»1G0GO - . TMPRTOT0

550 PRINT 554 ‘ TMPRTOT1
. GO TO 501 - TMPRTO072
554 FORMAT(1H++40Xs' (COASTAL CORNER STATIONI') TMPRTO73
551 PRINT 555 TMPRTO74
GO TO 501 TMPRTO7S

555 FORMAT(1H+940Xs ' (COASTAL STATION)') TMPRTO76
552 PRINT 556 TMPRTO77
GO TO 501 TMPRTO78

556 FORMAT(1H+»40Xs' (WATER STATlON)') TMPRTO79
553 PRINT 557 TMPRT080
557 FORMAT(1H++40Xs ! {LAND STATION}") TMPRTO81
501 PRINT & TMPRTO082
DO 10 IP=1sNP1 . TMPRTO083
PRINT 29 Z(IP)oUZ2(IP)oV2IIP)TTZ(IP)oW2UIP) o XKT(IP) s XKULIP)» TMPRTO084

1 VVEL{IP)sDTY(IP) TMPRT085

10 CONTINUE TMPRTO086
PRINT 13+ RANSsRABNSIRABSIRAAICRNSsCRS s TOUPRA TMPRTO87

- 13 FORMAT(/! RANS RABNS RABS TMPRTO88
1 RAA CRNS CRS "TOUPRA'/ TMPRTO89

2 7E18.8) TMPRTO090Q
PRINT 149 SRSsCEICFIHAI »HST9H3 s TRAUS TMPRTO091

14 FORMAT(/! SRS _ CE CF TMPRTO092
1 HAI HS! H3 TRAUS */ TMPRTO093

2 7TE18.8) : TMPRT094
PRINT 15» (RSUM(I)s[=198) : TMPRTO095

15 FORMAT (7! LE A S P TMPRTO096
1 R(1=A) RA MAN T2##4TMPRTO97

2 '/ BEl646) TMPRTO98

4 FORMAT(//' HEIGHT U2 v2 TEMP . TMPRTO99

1 w2 . XKT XKu VVEL DT1 '7)TMPRT1G0

2 FORMAT(9E1445) TMPRT101

- 888 RETURN TMPRT102
’ ENTRY TEMGRA TMPRT103
PRINT 5 TMPRT104

5 FORMAT(! THE FOLLOWING ARE COMPUTED GRADIENTS FOR RESTART'!/? PTMPRT105
1UX PUY PVX PVvY PTX TMPRT106

2 PTY PWX PWY HEIGHT'/) TMPRTLO7

DO 61=1sNP1 TMPRTLO08

(I)sPTXCI)oPTY (I sPWX{T I oPWY (I} TMPRT109
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1 2t1) TMPRT110

6 CONTINUE TMPRT111
PRINT 778 TMPRT112

DO 777 I=14NP1 TMPRT113
PRINT ToCUX(1)oCUYLI)sCVXITIoCVY(I)oCTX(T) oCTY(I)sCWXITI9CWY(TI)  TMPRT114
1e2(1) . TMPRT115
777 CONTINUE _ TMPRT116
778 FORMAT ('OCENTERED GRADIENTS') TMPRT117
7 FORMAT(BE14¢5+F840) TMPRT118
RETURN o , TMPRT119

END TMPRT120
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SUBROUTINE INFRAI (WAsCOAsKAINTOP) INFRAOOQO

C SET TRANSMISSION VALUES FOR €02 AND H20 INFRAOO1
DIMENSION WA(1)+COA(L)9CGA(L)9STB(L)sSTG (L) sLLC(LI9ECILIWDTT(L) INFRAQQ2

1 sRA(1}sRBI(1)9sPA(L) INFRAQ03
DIMENSION TAUF(5020) INFRAOOG
DATA AW /440833333/ INFRA00S

MM1 = NTOP=~l INFRAOOS

IF (KAsGTe20) GO TO 999 INFRAOO7
KSAV = KA INFRAQOS

D0 70 LR=1sKSAV INFRAQO9
KUHN = 1 INFRAO10

UW = 0, : INFRAO11

UC = 0, ~ INFRAO12
DO135 I=LRsMM1 : INFRAO13

UW = UW+WAI(L) INFRAO14

UC = UC+COA(I) INFRAO1S

TC = J1B5HEXP(=¢32#UCHRGL) INFRAOL6

136 CALL XUHN{UWJEWsKUHN) INFRAO17
135 TAUF(IsLR) = ¢4B815=EW+TC _ INFRAO18
IF (LR=1) 70570s245 INFRAO19

245 KUHN = 1 . INFRAO20
UC = Qo . . . ' INFRAO21

Uw = 0, INFRAQ22

Il = LR=1 : INFRAQ23
DO155 I=1s]1 o INFRAO24

K = LR=! ~ INFRAO25

UW = WALK)+UW INFRAO26

UC s COALK)+UC INFRAD27

TC = (1BS#EXP(=432#UCH*,4) INFRAO28
CALL XUHN - {UWIEWIKUHN) INFRAO29

_ 155 TAUF({KsLR) = ¢(B15«EW+TC INFRAQ30
70 CONTINUE INFRAO31
RETURN . INFRAQ32
ENTRY INFRA (NIPsSTB»ST4sLLCSECIDTTIPAIRAIRBICGA) INFRAO33

C COMPUTES INFRARED RADIATION IN PRESENCE OF CLOUDS AND POLLUTANTS INFRAO34
N1P1 = MINO(NIPIKSAV) INFRAO35
NSTART = MINO (2sN1P1) INFRAO36

D0 40 LR=NSTARTsN1P1 INFRAO37
LSAV = 1 . _ INFRAQ28

DO 31 1=146 ) , _ INFRAO39

IF (LLCU1)4GTANTOP) GO TO 32 INFRAQ40

IF {LReGTWLLCII)) LSAV = 1+1 INFRAO41

31 CONTINUE INFRAQ42
32 LL = LSAV INFRAQ43
TP = 14 INFRAOG4

UAA = 0. _ A + INFRAO45

E2 = 1, INFRAOGS

RCL = 0O INFRAOGT

ECP = 1. , INFRAO4LS
RAILR) = 0. ' INFRAQ49

C RCL=R(CLD)+ECP=PRODUCT{1~EC)+E22AIR TRANSMISSION INFRAOS50
" DO 35 l=LRyMM} _ INFRAQS51
IF (LLC(LL)sNESI) GO TO 33 - INFRAQS2

C COMPUTE CLD RADIATION MANABE AND STRICKLER 1964 JAS INFRAQ53
RCL = RCL+ECILLI*STG(]})*ECP*E2 INFRAGS54
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33
34

35

ECP = ECP#(le=EC(LL))
LL = LL+l

IF (CGA(1)eLEWLO) GO TO 34
UAA = UAA+CGA(])

TP 3 EXP(=UAA)

TT = TP*TAUF(‘OLR)
RAILR) = RAILRI+STB(I)*(E2=TT)*ECP
E2 = TT

CONTINUE

RA(LR) = RA(LR)+RCL

IF (N1PleLEel) GO TO 99
IF (LR«EQesl) GO TO 40
Il = LR=1

RBILR) = Qs

RCL = O

ECP = 1.

E2 = 1.

UAA = O

LL a3 LSAV =]

TP a 1.

DO 60 Kzl,I1

1 3 LR=K

IF (LLeLTsl) GO TO 55

ASSUMES CLD TOP IS AT LEVEL ABOVE CLD BASE

55
56

60

40

79
80

99
999

IF (LLCILL)sNEsI) GO TO 55

RCL = RCL+ECILLI*ST4(1+1)*ECP*E2
ECP = ECP#{14=EC(LL))

LL = LL=1 :

IF (CGA(1)4LELO) GO TO 56

UAA = UAA+CGA(1)

TP = EXP(=UAA)

TT = TP#TAUF(1sLR)

RBILR) = RB(LR}+STB(I)*(E2=TT)*ECP
E2 = TT

CONTINUE

RBILR) = RB(LR)+RCL+ ECP*TT#5T4(1)
CONT INUE

T1 = RB(2)=RA(2)

RB(1) = ST4(1)

DO 80 LR=3,N1P1

TT = RB(LR)=RA(LR)

E2 = AWH{TT=T1)/(PA(LR)=PA(LR=1))
TL =TT ,

IF (LR4EQe3) ECP = E2
IF(LRsEQe2) GO TO 79

DTTILR=1)=(PA(LR=1)=PA(LR=2))/{PA{LR)=PA(LR=2))#(E2~ECP)+ECP

ECP = E2
CONTINUE
ODTT(1) = 0o
RETURN
PRINT 1 KA

FORMAT ('1 KA GT 20 == RUN TERMINATED'sIS5)

CALL EXIT
END

112

INFRAQSS
INFRAQSS
INFRAQS?
INFRAOS58
INFRAQS59
INFRAQ60
INFRAQ61
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19

26
25
30

40
131

31

127
49

53

52
50
60
64
63

61

SUBROUTINE LINEAR (ITMsISTEPsNVeNAs]sVARYs ACl9VARZ» AC2s
3y AC3 VARG AC4H)
DIMENSION STEP(1)sVARLI(1)sVAR2(1)9VAR3{1)sVARG(1)sISTEP(1)
MM = =] ’

1 VAR

GO TO
ENTRY
1 VARG
MM = 1

19

AC4)

IF (NA.LEoi) GO TO 60

DO 40

L=2sNA

l = L=]
IF (MM]) 25925926
IF (XTM=STEP(L))131+30+40

IF {ITM=ISTEP(L)

1 =1L
TIMES
.60 TO
CONTIN

= O,
49
VE

} 31930040

TSTART = XTM=STEPI(I)
TFINAL = STEP(I+1)=STEP(I)

GO 10

127

TSTART = ITM = ISTEP(1)

TFINAL = ISTEP(I+1) = ISTEP(])

TIMES = TSTART/TFINAL
GO TO (50451+52953) NV

GO TO
GO TO
AC4 =
AC3 =
AC2 =
ACl =
1 =1

RETURN

END

AC4 = VARGL(])
AC3 = VAR3I(I)
AC2 = VAR2(I}
ACl = VAR1(I}

1

+
+
+
+

{VAR4(1+1)
{VAR3(I+1)
(VAR2(1+1)
{VAR1(I+1)

(61962983964) 9NV

VAR4(1)
VAR3 (1)
VAR2(1)
VAR1(1)

XINEAR (XTMoSTEPsNVeNAs19VARL19ACL9VAR2+AC23VAR3IWAC3

VARG (1) )I*TIMES
VAR3 (1)) #TIMES
VAR2(1))I#TIMES
VARLUI) ) #TIMES
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LINEROOO
LINERGO1
LINEROO2
LINEROOZ2
LINEROO4
LINEROQS
LINEROOG
LINEROQOY
LINEROOS
LINEROO9
LINERQ1O
LINERO11
LINERO12
LINERO13

LINEROlG

LINERO15
LINERO16
LINERO17
LINERO18
LINERO1S
LINER020
LINERDO21
LINERO22
LINERO23
LINERO24
LINERO25
LINERO26
LINERO27
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LINERO29
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LINERO32
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SUBROUTINE SQLAR2 (NP1 0PA00UW0PASA0PAAB’ECOTCLoLLCoCSZIoDTDT.

1 XINSeTE+TOPRASNTOP)

SOLAROOQO
SOLAROO1

DIMENSION PA(I).DUW(I)OPASA(IIQPAAB(I)oEC(lloTCL(l)OLLC(l)OOTOT(I)SOLAROOZ
ATWATAPIAC) = SQRT((+000949%#AP+¢051)/7AC)

C03 = 980472404
X10 = 1495/604
cosz = €521

C COMPUTE TRANSMISSION THROUGH CLDS ABOVE 8DY LAYER

13

18
20
21

24

VALUE = 1,

IF (COSZeGTe0e17365) GO TO. 13
VALUE = C0S2/417365

C0SZ = 011365

TC = 1.

XMPp = PA(I)/101305/COSZ

LSAV = 0

DO 20 I=196

IF {LLC(1)sGT4NTOP) GO TO 21
IF (LLC(1)eLToeNP1) GO TO 18
K = TCL(L)

CALL TRANS(XMP»T2sK)

7C = TC*(lo-EC(I)*(10-721)
GO TO 20

LSAY = |

CONTINUE

K 2z NTOP=]l

UT = Qe

UAB= Qe

UsC=e Qe

DTDT(1) = O

DO 24 I3NPlsK

UT = UT+DUW(L1)

UAB = UAB+PAABI(I)

USC = USC+PASAIL)

UT = UT=DUWINP])

TPS = 1l

TPA = 1l

IF (UABeGTe0) TPA = EXP{=UAB)
IF (USCeGTe0) TPS = EXP(=USC)
TPAM = TPA

TPSM = TPS

XCV = XIO*COSZ*VALVE

TOPRA = Qo

TCM = TC

DO 50 K=1ysNP1

1 = NPle=K+l

Tl = 14041=0,16*%ATWA(PA(Ll )»COSZ)

-TAUYl = ¢485+44515#T1

ut = UT +0UW (1)

TAU2 = «077#{UT/COSZ)1#%#%,43
A = TCHTPA*TPS

GNM = XCV#TAUl

WAM ==XCV*TAU2

Tl = A#{GNM+WNM)

IF (KeGTel) GO TO 31

CTE = T1
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SOLAR003
SOLAROO4
SOLARODOS
SOLAROO6
SOLAR007?
SOLAR0O8
SOLAR009
SOLARO10
SOLARO11
SOLARO12Z
SOLARO13 -
SOLARO14
SOLARO15
SOLARO16
SOLARO17
SOLARO18
SOLARO19
SOLAR020
SOLARO021
SOLAR022
SOLAR023
SOLARO24
SOLARO2S5
SOLARO26
SOLARO27
SOLAR0O28
SOLAR029
SCLAR030
SOLARO31
SOLARO32
SOLARO33
SOLARO34
SOLAR035
SOLARO36
SCLARO37
SOLARO38
SOLAR039
SOLAR040
SOLARO41
SOLAR042
SOLAROQ43
SOLAROQ44
SOLARO45
SOLARO46
SOLARO47
SOLARO48
SOLARO49
SOLARO50
SOLAROS 1
SOLARO52
SOLAR053
SOLARQ54



31

XINS = TE
GO TO 41

UAB = UAB+PAAB(1}

USC = USC+PASALI)

IF (PAAB(1)4GTe0) TPAM = EXP(=UAB)
IF (PASA(1)4GTe0) TPSM = EXP(=USC)
IF (LSAV4EQ.0) GO TO 29 o

IF (LLCILSAV)JNEel) GO ‘TO 29

LR = TCLILSAV)

. CALL TRANS(XMPsT3,sLR)

29

41

50

1

TCM = TC#(1a=ECILSAVI#(14=T3))

LSAV = LSAV=1 . -

T2 = T1#(14=TC+TCM)

T3 = T2#(1e=TPS+TPSM)

TOPRA = TOPRA+A%#(GN=GNM)+0¢9#T1#(TC=TCMI+T2%(TPS=TPSM)

RAAB = A#(WN=WNM) + Q¢l#T1#(TC=TCM)+T3%(TPA=TPAM)

TAULl = CO3#RAAB/(PA(I)=PA(1+1))

IF (KeGTo2) DTDT(I+1) = TAUL+(PA(I+1)=PALI))/(PA(I42)=PA(I) )%
(DTU=TAUL)

XINS = T3#(1e=TPA+TPAM)

TPA = TPAM

TPS = TPSM

TC = TCM

GN = GNM

WN = WNM

DTU = TAUL

CONTINUE

RETURN

END
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31
32

33
34

35
36

37
38

39
40

41
42
49

SUBROUTINE XUHN (UWsEWsKUHN)

T1 = ALOG1O (uw)

GO TO (31033935937939442) 1KUHN

IF (T144s) 32433433

EW = 211288 % ALOGlO{1+12.635%UW}
GO TO 49

IF (T1+34) 34935935
KUHN = 2

EW = 06104 # T1 4+ 006442
GO TO 49

IF (T1+1e5) 36437437
KUHMN = 3 )

EW = 064121 *# T1 + 04491
GO TO 49

IF (T1+le) 384939439
KUHN = & :

EW = 0sl46 * T140,527
GO TO 49

IF{TL) 6096156}

KUHN = 5

EW = 0e161%#T1 + 04542
GO TO 49

KUHN = 6

EW = 00136 * T1+04542
RETURN

. END .
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000
001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
0leé
017
ol8
019
020
021
022
023
024
025



98
99

15
13

10
14

50

SUBROUTINE TRANS(XMPsPS1NCT)
A = XMP
NBR = NCT
GO0 T0 (102-30#05.6070809)9NBR
PS1 = 41626 + ¢0054 * A
GO TO 98
PS1 = ¢2684 = 40101 #
GO TO 98
PS1 = 63658 = 20149 #
GO TO 98
PS1 = ¢3658 = ¢0149 #
GO TO 98
PS1 = 42363 + +0145 #
GO TO 98
PS1 = 44130 = ¢0014 #
GO TO 98 ,
PS1 = 45456 = 0236 #
GO TO 98 -
PS1 = oB717 = 40179 #
GO TO 98
PS1 = ,9055 = 40638 #
PS1 = AMIN1(14sPS1)
PS1 = AMAX1(0ssPS1)
RETURN - C
ENTRY KAPPA{ZINsXOUT)
DIMENSION AK(6)92(6)
DATA AK 7¢63700351942350016500116920977/
DATA Z /200+540+1000+204005040910040/
IF(ZINsLEe24¢) GO TO 50
IF(Z(6)=ZIN)15+15913
XOUT=AK(6)
GO TO 99
DO 10 Is246-
xF(sz-z¢1:)1ao1o.1o
courxnue

2lel
xu=x

> > » > > > > >

XQUT=AK(L)=(2({1=ZIN)/{Z(L)=2Z( U IR(AKILI=~AKEIUN)

GO TO 99

XOUT = 14034 = o5698%ALOG(ZIN)
GO TO 99

END
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TRANSOQL6
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TRANSO1L18
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TRANSOZL
TRANSO22
TRANSO23
TRANSOZ24
TRANSQZ25
TRANSOZ6
TRANSGZT

" TRANSO0Z8

TRANSGZ9
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SUBROUTINE FILES
THIS ROUTINE DEFINES FILES

RECOMPILATIONS OF MAJOR PROGRAMS
COMMON /TAPBLK/ IJUAR96s»IUARS7s1UAR98 IUARD9
STORAGE FILE FOR PRINT =~ TAPE OR DISK SEQUENTIAL
DEFINE FILE 951(36123769+L9IUARST)
UNITS 99496 FOR YY TO STORE FOR COMPUTATION OF GRADIENTS==DIRECT ACCFILES006

UNIT 95

DEFINE
DEFINE
UNIT 98
DEFINE
DEFINE
DEFINE
DEFINE
RETURN
END

FILE
FILE

FOR
FILE
FILE
FILE
FILE

9613691488+ L9IVARSS)

FOR VARIOUS RUNS WITHOUT

NOT USED FOR SEQUENTIAL

98(NOe STATIONS+4%#NCRsL» IUARS8)
RESTART VARIABLES =~ DIRECT ACCESS

97136430129L 9 1VARST)
98(36+168689+L 9 IUARS8)

96/99(NOs STATIONSs4®NWSYYsL»IUARG6/IVARIS)

99(36914889L9IUARS9)
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4.0 ANALYSIS PROGRAM FOR THE THREE-DIMENSIONAL BOUNDARY LAYER MODEL

4.1 Introduction -

The program is designed to,accept -a tape written by the three-dimen-
sional boundary layer model in Section 2.0 and to print the simulated re-
sults in a variety of formété to permit analysis of the results. The
results may be in a time series (t), a map format (x-y), ; height space

cross section (z-x), and a height time cross section for a horizontal grid -

point (z-t).

4,2 Card Input

The card input contains'oqs general card and up to four sets of cards.
In all cases, a variable indicator is used to define the variable. The
variable indicator is listed in.Table 1. The analysis sets listed in
Table 1 refer to time series (i), map format (2), height space cross sec~
tions (3), and height.time cross sections (4).

The analysis sets for map format (2) and the height space cross sec-
tions (3) have an option to contour print the variable. The value of the

contouring parameters is given in Table 2.
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TABLE 1
Variable Indicator

Indicator | Valid Progr?m Name PrograT Name
Analysis Sets Section 1.2 Description
1 - Variables 14-37.
2 4 —-— Variables 50-~56.
3 1,2,3,4 u Eastward velocity.
4 |  Northward velocity,
5 T Temperature. |
6 q/s Humidity/salinity.
7 W Horizontal. velocity.
8 _XKU . Vertical momentum coefficient.
9 VVEL Vertical velocity.
10 RI Richardson number.
11 DT1 .~ Radiative heating réte.
12 PP1 Pollutant 1.
13 Y PP2 Pollutant 2.
14 2 RADMX - Artificial heat source.
15 ROW density of surface.
16 XMQ \ Moisture parameter.
17 DEL Wave steepness.
18 - XLAM Wavelength.-
19 4 i;2 RANS . Downward infrared flux (zN)m
20 RABNS Upward infrared flux (zN).
21 -RABS Upward infrared flux (z=0).
22 RAA Downward infrared flux (z=0).
23 CRNS Downward solar flux'(zN).
24 CRS Downward solar flux (z=0).
25 TOUPRA Upward solar flux (zN).
26 SRS Albedo.
27 TAWAS Eddy stress (zN). |
28 TAWIS Eddy stress (z=0).
29 TAWWS Eddy stress (z;).
30 HAS Eddy heat flux to atmos.(zN)o
31 HAIS Eddy heat flux to atmos.(z=0).
32 Y ESIS Eddy heat flux to subsfc.(z=0).
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Table 1 (Continued). Variable Indicator

. Contouring Parameter

IANA = 0 No grid analysis
1 Prints and contours
"~ 2 Contours
3 Prints

121

Indicator Valid Program Name Program Name
Analysis Sets Section 1.2 ) Description
33 1,2 HSS Eddy heat flux to subsurface (zl).
34 CES Eddy water vapor flux into atmo-
sphere (zN). '
- 35 CEAS Eddy water vapor flux into atmo-
sphere (z=0).
36 . CFNS Eddy salinity flux into ocean
(z=0).
37 CF Eddy“salinity flux to bottom'(zl).
38 H3S Height of characteristic wave.
39 ETA2 Departure of water surface from
_mean.
.40 XETA2 an/ox .
41 . YETA2 an/dy .
42 HEIGHT See card 20(a), Cols. 25-36 for
' model input of Section ..
43-49 Not used.
50 RSUM(1) Time sum for latent heat flux.
51 2 Time sum fér atmos. heat flux.
52 | 3. Time sum for_subsurface'héat flux.
53 4  Time sﬁm for precip. heat flux.
54 5 | Time sum for solar heat flu#.
55 6 Timé sum for infrared heat flux.
56 7 Time sum for artificial heat flux.
57 -8 Time sum for outgoing infrared
heat flux.
58 ‘9 Net solar (z=N).
59 \/ 10 Net TR (z=N).
.TABLE 2




Input Deck Setup for Analysis and Gridprint Program

Card ‘ Symbol
Type Format Columns Integers Program Designates
0 1415 4~5 NTPLY Number of cards for time series
: plots (< 30)(n.d.).
9-10 NXYPL@ Number of cards for maps in
X-Y plots (< 20)(n.d.).
14-15 NZXPL@ Number of cards for height’
cross sections (< 10)(n.d.).
19-20 NZTPL® Number of cards for time cross
' ' sections (< 10)(n.d.). If
"-1", print out entire simula-
tion run and no cards are
needed,
25 M@RE "0" last data set. "1" more
s data sets.
29-30° ITAPE Tape unit for analysis tape.
- 34-35 195 Tape unit from prediction runm.
If "0", only analysis tape is
_ used.
39-40 'NFAREN Temperature units indicator.
"0" Centigrade, "1" Fahrenheit,

VA Absolute.

Include only sets that are desired. The number of cards in each set below

is shown on Card type O.

A 1415 4-5 IXTRA Total number of print time
' steps.
9-10 MARAY (1) A(1l) is punched for each
: printed fime step (I=1,IXTRA).
69-70 :

"Analysis Set 1 will produce: Time series, plots.

1 1415 4-5 IVAR Variable indicator from Table 1.

9-10 1ZPLOT Height level to be plotted
(1 < IZPL@T < NX+1)*,

% NX is defined in Section 1.2.
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14-15

ISTAT

Grid point index for horizon-
tal grid points to be plotted.
The horizontal grid points
are defined from Figure 2 as

1 = point (1,1), 2 = point
(1,2), etc. .

Analysis Set 2 will produce maps in X,y format.

2 1415 4-5
9-10

© - 14-15
19-20

Analysis Set 3 will produce:

3 1415 4-5

9-10
'14-15

19-20

24-25

29-30

69-70

Analysis Set 4 will produce:

4 1415 4-5
9-10
14-15

IVAR

1ZPL@T

IANA
ITISTP

,

Variable indicator from
Table 1.

Height level to be plotted
(1 < IZPLYT < NX+1)%,

Contouring parameter, Table 2.

Time step index (< 20) (not
the time step).

Height—sﬁace cross section.

IVAR

IANA
ITISTP

Il

ISTOUT (1)

~Variable. indicator from

Table 1.
Contouring parameter, Table 2,

Time step index (< 20) (not
the time step).

Number of horizontal grid
points in cross section.

Horizontal grid point indices
of points in cross section
(I=1,11).

Height-time cross sections.

IZTSTA
I2
- IVAR

% NX is'defined in Section 1.2.
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Horizontal grid point index.
Number of variable indicators.

Variable indicators (1 to I2)
from Table 1 (1 < IVAR < 13).



4.3 FORTRAN Listing for ANALYSIS Program

ANALYSIS PROGRAM

COMMON NSTOUT(10)9ISTRIMAXIJIMAXSIIGRIDIXDTIREALTINREDS
COMMON ITIMES(20)

COMMON IVAR{30»3)212PLOT{3092)s1TISTP(2042)+1STOUT(20410)
COMMON ISTATI(30)sIANA(309s2)sCOM(18)92Z(30)9sZA(30)9ISET(20)
COMMON TRANS(30920) s XYPLO(100920192ZXPLO(20930+20)9AAL600)

1 »8A(30920) s 1ZTSTA(L100) »)NZTVA(L00)s1ZTVA(100913)

DIMENSION MAXA(100) sMAXX(100) s IIVARIL1)9IPOL(13)sRSUM(15940)
DIMENSION VRNM(126) . i‘- )
EQUIVALENCE (IIVAR{1)sIVAR(191}))

EQUIVALENCE (MAXA(1)sMAXX(1})

EQUIVALENCE (AA{1)9RSUMI191))

DATA 1POL 704092929242935019393939393/ o .
DATA VRNM ./4HU s4H 'X3:1" y4H s4HT r4H 24HQ y4H

14HS SUs4HM 24HP SUW4HM  »4HR(1=94HA) 94HRA S94HUM s4HMAN
PA4HSUM 2 4HTGH*y4HG s4HNET »24HSOL s4HNET »4HIR Seé4H vaH
244 4K 24H 14H 24H 2 4H s4H y4H /
READ NECESSARY TAPE INFORMATION '
11 READ 19 NTPLOSNXYPLOWNZXPLOINZTPLOWYMORE»ITAPES1959NFAREN
PRINT1» NTPLOpNXYPLOvNZXPLOoNZTPLOvMOREolTAPE » 195 sNFAREN
1 FORMAT(1415) '
IF (1954GTe0) CALL TAPCHG (19591TAPE)
0O 919 1=14616
919 NSTOUTI(L!) = O
: IF( NTPLO 122422920
TIME SERIES
20 DO 21K=1sNTPLO
READ 19 IVAR(K»1)sIZPLOT(K#1) s ISTAT(K)
PRINT1s IVAR(Ks1l)}sIZPLOT(K»1) 9 ISTAT(K)
21 CONTINUE o T ' o T
- 22 IFINXYPLO)251925923
X=Y PLOTS
23 DO 24K=19NXYPLO ' ’ o ' ) ; ) To-
READ 19 IVAR(K$2)s1ZPLOT(K»2) s IANAIKL)oITISTP(Ks1)
PRINT1» IVAR(K.Z);IZPLOT(KO?)oIANA(Kol)DITISTP(Kol)
24 CONTINUE ’ '
25 [FINZXPLO)29429426
26 D0 27Kk=1INZXPLO
READ 19 IVAR{K»3)sIANALK2) o ITISTPIKs2)9 1o (ISTOUTIIKIK) 91K 911)
PRINT1s IVARIK33)sIANAIKI2)sITISTPL{Ks2)sIle(ISTOUT(IKsK)s»IKalsll)}
NSTOUTIK) = 11
27 CONTINUE
29 CONTINUE ‘
IF (NZTPLO«LELO) GO TO 420
DO 419 J=1sNZ2TPLO
READ 1sIZTSTA(J) ol s (IZTVAlJsI}elals]l)

1 14HWSS s4H »4HXKU 24H Y4HVVEL 94H P4HRI  »4H »4HDTL
2 s4H 14HPPL s4H - »4HPP2 s4H »4HRADMs4HX  »4HROW 94H

3 94HXMQ s4H. - »4HDEL »4H - »4HXLAM94H »4HRAN »4H 1 4HRABN
4 r4H 24HRAB »4H  s4HRAA s4H y4HCRN #4H Y4HCRS s4H

5  94HTOUPs4HRA »4HSRS s4H »4HTAWA 24H s4HTAW] 264H VoHTAWW
6  s4H »4HHA  94H s4HHAT s4H s4HHST s4H y4HHS  y4H

7 24HCE  14H ' 4HCREA 94H 24HCF (094H)  94HCF {194H) »4HH3

8  w4H v4H  E94HTA2 94H  XE24HTA2 s4H  YE94HTA2 94HHEIG4HHT

9 14H r4H r4H y4H saH r4H s 4H t4H  s4H

1 s4H r4H v4H y4H v4H 24HLE Sr4HUM  94HA SU»4HM

2

3

4
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419
420

T-REA
421

2222

Y

68

51

32

&4

62
1000

" 61

PRINT1sI2TSTACJ) s 110 (12ZTVALJsI)slalyIl)
NZTVALJ) = 11 '
IF(NZTPLOGEQe=1) GO TO 421
IF ((NTPLO+NXYPLO+NZXPLO+NZTPLO)sLEsO) GO TO 1999

D RECORD (1) AND SET UP CONSTANTS
KK=1
READ (ITAPE) AA
FORMAT {1X9E1345)

00 181=1/18

COMII) = AA(L)

IMAX = AA(52)

JMAX = AAL53)

IGRID = IMAX * JMAX

IX = AA(55) ’

NP1 = AA{21)

NM1 = NP1=2

DT = AALS4)

DT = DT/60.

ISTR = AA(56)

DO 681=1420

ITIMES(1) = AA(I+62)

XD = AA(600)

NRECS = AA(20)

DO 511=1930 o
ZtI) = AALI+21) /1004

L =0

NX = NPl=l

DO 32 1alyNX

T = (ZUD1)+2(1+41)1/2

IF (14EQeIX) GO TO 32

L= L+l

ZAIL) = T1

CONTINUE

KOUNT = 1

DO 60KK=1yIGRID

KL = ((IGRID=KK)/IMAX) * [MAX+1+MOD(KK=19IMAX)
DO 63 [I=1s2 '

IF(KOUNTSEQe1) GO TO 64
READ (ITAPESEND=72 ) AA
IF(114EQe21GO TO 62
1J = 14
IE = 42
s = 82
KOUNT = 2
GO TO 61
1J = 50

1€ = 59
Is = 0
FORMAT ('1RADIATION FLUXES FOR STATION'sI5s' FOR's18A4/' TIME'920

1X»'0T='4F8e3 /' STEP RA(Z=N) RB(Z=N) RB(220)

2 RA(2=0) SCLAR(Z=N) SOLAR(2=0) SOLAR UP ALBEDO")
IF(NZTPLOJEQe=1) GO TO 1061
IFINZTPLOCLESO) GO TO 161
DO 162 MIal,NZTPLO
IF(I2TSTAIMI) «NEWKK) GO TO 162
MK = NZTVAIMI)
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1162
162

1061
163

1001

1003

D01162 MJU=1yMK

IF{IZTVAI(MI sMJ) eEQell) GO TO 1061

CONTINUE

CONTINUVE

GO TO 161

GO TO (1631164)911

PRINT 1000» KKsCOMsDT

DO 1001I=1s1STR

ISTEP = ITIMES(])

PRINT 1002y ISTEPOAA(I+82)oAA(I+102)vAA(I+12210AA(I+142)t

1 AALTI+162)sAA(1+182)sAA(]1+202)9AAL1+222)

CONTINUVE

PRINT 1003

FORMAT(//30X945HUPPER AND LOWER BOUNDARY AND INTERFACE FLUXES//
111X928H{===m=w= ({DYNES/CM##2 ) mmmmmmw JI4X136H (=== wemme (MLY/SEC) =
2mmm—— - 1o4Xs36H(MGM/SEC CMr%2) (MUGM/SEC CM##2) 92X98H(==CM
Jewm)/6H TIMEIOXsOHTAWINI 9 TXs3HTAWIGX 6HTAWIL) 96X04HHIN) 99X s 1HHIIX
GIHHIEX s4HHIL) 96X I 4HEIN) 99X s LHE»IX 9 IHF 96X 04HF (1) 24X 96HH(L1/3)/6H ST.
SEP»19X93HZ=0926Xr14H2= +0|6X94HZ'-0126X04HZ +016X94HZ==0//)

DO 10041=1sISTR

ISTEP = ITIMES(I)

PRINT 1005 ISTEP,AA(I+242’tAA(I+262)oAA(I+282)0AA(l+302)|
TAA(T+322) yAA(I+342) sAALT+362) 9yAA(I+382)sAALI+402) sAA{T+422)
2AALTI+442) 9AAL1+462)

1004 CONTINUE

PRINT 1113

1113 FORMATI(//30Xs'ETA2 XETA2 YETA2'/6H TIMEs»6Xs6H ETA2

1 7TX9SHXETA2s4XsSHYETA294X95H H3//)

DO 11141=1»I5TR

ISTEP = ITIMES(I)

PRINT 10059 ISTEP»AA(1+482)9AAL1+4502)1AA(1+522)
1 1AALT+462) ‘

1114 CONTINUE
1005 FORMAT (1Xsl4s4X93F10e494F104394F10449F840)
1002 FORMAT (1XsI1498E1445)

GO TO 161

164 PRINT 100639KKyCOM
1006 FORMAT ('1RSUMS FOR STATION'sI5s' FOR'y18A4/6H TIME/' STEP

1LE A S P R(1=A)
2 RA MAN TG##41)

DO 10071=1,1ISTR

PRINT 1002y ITIMES{I))y {RSUM(K»1)sK=21,8}

1007 CONTINUE

PRINT 1008

1008 FORMAT (6X9s!'NET SOLAR(Z=N) NET IR(Z=N)?')

DO 1009 I=1sISTR

1009 PRINT 1002, ITIMES(I)s(RSUM(KyI)9sK=9410)

FOR Ns LORD
1301 FORMAT('DAILY SUMS STATION'sIS5)

KI = 1440,/07

K1 = 0

DO 1310 I=1,18TR
IF(ITIMES(I)eLT4KI) GO TO 1310
Kl = K1 + 1

DO 1309 K=1,s10

1309 BA{IlsK) = RSUMIKsI) = RSUMIKsKL)
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PRINT 1308 ITIMES(1)s(BA(IsK)sK2195)
PRINT 1308sKK »(BA(IK) +K=6910)
1310 CONTINUE
1308 FORMAT(1X»15+5E1204)
PRINT 1301sKK
161 DO 40 ICALL=lJsIE
IF (114EQe1) MA = (ICALL=IJ=5)#20+IS
IF (114EQs2)MASICALL=1J+1
IF (ICALLeLTs19) MA = ICALL+144
DO 40 K=1460 '
IF(TIVAR{K}eNEeICALLIGO TO 40
IF(KeGT430) GO TO 33
C=SET UP TIME SERIES -
IFIISTAT(K) +NEKKIGO TO 40
DO 31 I=l,ISTR
MM = MA + I
© IF (I114EQe2) MM. = MA+15#]
31 TRANS(I1sK) = AA(MM)
GO TO 40
C-SET UP XYPLOT FOR VARIABLES 19 NO (Z) DEPENDANCE
33 I1 = MA + ITISTP(K=30,1)
IF (114EQe2) 11 = MA+(ITISTP(K=30+1))%15~-15
IF(ICALLEQe42) I1 = 599
XYPLO(KL#K=30) = AA(I1)
40 CONTINUE
63 CONTINUE
C-SET UP STORE FROM VARIABLES 3~-13
DO 70 ICALL=3yNRECS
C-READ RECORD INTO BA(30420)
READ (ITAPEJEND=73) BA
IF (ICALL4EQe540RN ICALLEQWT) GO TO 1446
GO TO 1449
1446 DO 1450 1=1,NP1
DO 1450 J=1,1STR
IF(ICALLOEQe5) BALIsJ) = BA(IsJ) = 273416
IF(ICALLOEQsT) BAllyJ) = BA(IsJ) * 40194254
1450 CONTINUE
1449 CONTINUE ‘
IF (NZTPLOGEQe=1) GO TO 449
IF (NZTPLOSLEWO) GO TO 451
DO 445 [=1yN2TPLO
IF (IZTSTA(I)sNEeKK) GO TO 445
11 = NZTVA(ID)
DO 444 J=lyll
IF (1ZTVAL19J)eEQeICALL) GO TO 449
444 CONTINUE
445 CONTINUE

GO TO 451
449 12 = ICALL*2=5

I3 = [2+1
PRINT 448;VRNM(I2)¢VRNM(I3)oCOMoKKaDT
IF (ICALLeEQe B4sOReICALL4EQs10) GO TO 1448
CALL PRT (NPLlsIPOL{ICALL)2ISTRIZsBASITIMES)
GO TO 451
1448 CALL PRT (NM1+IPOL(ICALL)SISTRIZA9BASITIMES)
451 CONTINUE
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448 FORMAT ( '1VARIABLE= '02A4o' FOR 1418A4s! STATXON='!I50‘ DT=?sF542
1 777! HEIGHT'04X013(5X4HTIME)/4X'IK"5X013(5X'STEP'))
IFINTPLOOLESDC) GO TO 45
C=TIME SERIES
DO 44K=1sNTPLO
IF{IVAR{Ky1l)eNESICALL) GO TO 44
IF(ISTAT(K) «NEeKK} GO TO 44
I1 = 1ZPLOT(K»l) .
DO 42 1=l ISTR
42 TRANSI(IsK) = BA(Ils l’
44 CONTINUE
C=SET UP  XsY PLOT
45 IF{NXYPLOJLELO) GO TO 52
DO 50 K=1sNXYPLO .
IF(IVAR(K92) eNESICALLIGO TO 50
I1 = 1ZPLOT{K»2)
12 = ITISTP(K»L)
XYPLO(KL#K) = BA(I1l,y12)
50 CONTINUE
C=SET UP ZX PLOT :
52 IF (NZXPLOJLELO) GO TO 70
DO 56 KalyNZXPLO
IF(IVAR(K93)0NEOICALL) GO TO 56
1J = NSTOUT(K)
DO 53 1=1s1J
IF{ISTOUT{I oK) eNE4KK) GO TO 53
IT =1
54 11 3 ITISTP({Ky2)
DO 55 Ms=19NP1
ZXPLO(ITaMIK) = BA(MsIl)
55 CONTINVE - .
53 CONTINUE
56 CONTINUE
70 CONTINUE
60 CONTINUE
REWIND ITAPE
301 NX = NP1~1
IF(NTPLO+LESZO) GO TO 311
DO 110K=1sNTPLO
110 CALL PLOT(TRANS(LsK) sVRNMKsNFAREN)
311 IFINXYPLOJLELO) GO TO 131
DO 3101=19JMAX
MAXX{1),=s ]
310 MAXX(I+JMAX) = [MAX
DO 130K=1sNXYPLO
Il = 1
1Jd = MINO({IMAXs1ll |}
IPLOTL = ITISTP(Ks1)
REALT = DT # ITIMES(IPLOT1)
REALT = REALT/60
12 = 1ZPLOT(K»2)
111 PRINT 209y (COM(1)9I=lsl8)
209 FORMAT(1H1918A4)
IPLOT2 = 2#[VAR(Ke2) =5
PRINT 212» VRNM({ IPLOT2)sVRNMUIPLOT2+1)sITIMES{IPLOTL1)sDTeREALTY
1 Z2(I1Z)sXD
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212 FORMAT(! X=Y PLOT FOR VARIABLE "2A4/( TIME STEP='415¢! DTat,
1F6e29!' REAL TIME=!')Fbe2s!' HOURS HEIGHT=!)F8elyt M X DIST='9F840)
00 1121=11»1J

112 ISET(I) = |

PRINT 213y (ISET(I)slallsld)
213 FORMAT(1HO» 115+10110)
12 = 11
13 = 1J
DO 115 JJslyJMAX
J 83 JMAX=JJ+1
12 = (J=1)#IMAX+]1
13 = [241J =1
PRINT 514s Js(XYPLO(MIK) sM=12+13)
514 FORMAT (1HOsI5911F1043)
115 CONTINUE
IFUIMAXoLESIJ) GO TO 125 .
11 & [1 + 11
1J 2 MINO(1J+119IMAX)
GO TO 111
125 CONTINUE
11 = [ANA(Ky1)=2 )
IF(IANA(Ks1)sGEed) CALL GRIDPRIXYPLO(1sK)sIMAX»JMAXsKo1o11 sMAXAS
1 VRNM{IPLOT2) »IMAX»JMAX)
130 CONTINUE
SET UP FOR ZsX PLOT=PRINT
131 CONTINUE
IF (NZXPLOJLEWO) GO TO 1999
DO 200 K=1sNZXPLO .
DO 3081=1sNP1
MAXX(I) = 1
308 MAXX(I+NP1) = NSTOUT(K)
12 a1 -
LOOP = 1 ,
IF(NSTOUT(K)sGT410) LOOP = 2
DO 180 J=1,L0OP
PRINT 209y (COM{I)sInlsl8)
IPLOTY = ITISTP{Ks2) .
IPLOT2 = 2#IVAR(K33) =5
REALT = DT # ITIMES(IPLOT1)

REALT = REALT/60s
PRINT 216, VRNM(IPLOTZ)oVRNM(IPLOT2+1)vITIMES(IPLOTl)’DT;REALTo
1 IMAX»JMAX XD )

216 FORMAT ('0 Z=X PLOT FOR VARIABLE '42A4/" TIME STEP=!415y" DT=!,yF6
129" REAL TIME ='4F6429' HOURS IMAX='yI59' UMAX='315+! GRID DIS
2TANCE =19F840s'KM! /1 OHEIGHT (M) STATIONS')

I3 = MINO{I2+9sNSTOUT(K))
PRINT 21591 1STOUT(1sK)s1=124913)
215 FORMAT(1HO,7X10111)
DO 170 Ml=1NP1
M 3 NPl=Ml+1
170 PRINT 217 Z(M)otZXPLOlIoMoK)oIHIZoIB)
217 FORMAT(1HO»FT741910F1143)
12 = 12 + 10
180 CONTINUE
I1 = [ANA(K92)=2
IF(IANA(KY2)eGEsl) CALL GRIDPR(IZXPLO(L91sK)sNSTOUT(K)sNPL9K925 1
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1 MAXASVRNMIIPLOT2)920+30)
200 CONTINUE
1999 IF(MORE) 999+999+11 :
72 PRINT 333sI19KK
333 FORMAT ('OEND OF FILE AFTER RECORD's15+! AT STATION'»s15)
GO TO 74
73 PRINT 333,1CALLWKK
74 REWIND ITAPE
GO TO 1999
999 CALL EXIT
END
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SUBROUTINE GRIDPR(AoMAXXtMAXJ.KINoIXOXZoICTPoMAXAoVARNUMo 001

1 1EX»JEX) 002

C #»x IF MAXI LT O» SPACING IS 1 INCHs POSITIVE 5 INCH o 003
C #%# IF KA NEGs»Os DATA STARTS AT 1l OF A9BUT 1S ACTUALLY 004
C .#%% ON GRID AT KAsKB (WRT 010} 005
C ### KA GT O INDICATES SUBSET OF ARRAY WRT 090 _ 006
COMMON NSTOUT(IO)9lSTRoIMAX.JMAXoIGRIDDIX,DToREALToNRECS . 007
COMMON [TIMES(20) 008
COMMON IVAR(3053)912PLOT{(30 2)9ITISTP(2002)tlSTOUT(ZO.lO) ‘ 009
COMMON ISTAT(BO)oIANA(BOoZ)oCOM(lBloZ(:O)oZA(30)0ISET(ZO) 0lo0
DIMENSION BAND(20) »SCALES(4) 9 VARNUM{ L) 011
DIMENSION A(IEXIJEX ’0PLINE(115’.LINE(1153 ) 012
EQUIVALENCE (PLINE(1)sLINEIL}) 013
DIMENSION MAXA(1) . ) 014
DATA BAND/4H1 14H »4H2 v4H 14H3 s4H s 4HG t4H . 015

1 4H5 r4H s4H6 s 4H y4HT s4H »4HB s »4H9 ’ 016

2 4H s4H O s4H /. . : 017

KA = 0 . : 018
K8. = 0 . : : 019
MAXI = MAXX R 020
SCALES(2) = 1, : B . ) . ) 021
SCALES(1) = 0, 022

IF (ICTP4EQLO) SCALES(Z) n Oy 023

C ABOVE IS JUST CONTOURS+BELOW IS NO CONTOURS = 024
IF (ICTPeEQel) SCALES(4) = Q4 L 025

IF (ICTP«GTW0) GO TO 810 i 026

ROW = Allsl) ' , _ . 027

YY = ROW ) 028

DO 800 I=1yMAXX . 029.

DO 800 J=1sMAXJ ' o 030

IF (A(19J)aGTROW) ROW = A{lsJ) ) 031

IF (A(IaJd)elToYY) YY = AlleJ) 032

800 CONTINUE i o , 033
XY = (ROW=YY)/18. . _03#

1€ = YY/XY 035
SCALES(3) = [JE#*XY 036
SCALES(4) = XY . 037

810 IF (MAX1eaGTel0sORsMAXJeGT420) GO TO 6 4 038
5 NINT=6 o o o | - 039
1P6 = =1 S ‘ ' . 040
 M=10 . 041

IE = 10 _ ) 042
CT=41 . . . 043

GO 10 7 ) i 044

6 NINT=3 _ ‘ 045
1P = 1 046

- M=5 . 047
CT=e2 ' _ 048

1€ = 20 . 049

7 KAA =3 ={KA+]l) 050
ILEFT = KA+l . _ ‘ 051

KBB8 = KB+MAXJ 052

KB8A = KBB+l1 ) 053

13 [FIMAXI=IE) 14914415 ) 054
14 [LOOP = 1 055
IRIGHT = ILEFT+MAXI=1 056
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C

- C

C

GO TO 16
15 ILOOP = (MAXI~1)/]E+]
IRIGHT=ILEFT+]E~1
16 BLANK=BANDI(20)
Il = ITISTP(KIN»IXOXZ)
ITM = ITIMES(I1)
DO 355 [JK=1,1LOOP
40 PRINT 1005+COMsVARNUM{1) sVARNUM(2}+ITMsDTIREALT

1005 FORMAT ('1RESULTS OF '31BA4s' FOR '92A4/' AT TIME STEP's15s! DTal,

1F5e¢1s! MINUTES (OR REAL TIME OF 'sF1042+' HOURS)')
12 = IZPLOT(KIN»2)
IF (1XOXZ.EQs1) PRINT 10082(1Z) ,
1008 FORMAT(' HEIGHT IS 'sF10els' METERS' )
IF (1XOXZeEQs2) PRINT 1007
1007 FORMAT (/0  STATIONS')
COMPUTE COLUMN INDICES AND QUTPUT A PAGE HEADING
60 DO 70 IsILEFTsIRIGHT
PLINE(I) = I ,
IF(IXOXZeEQe2) PLINE(I) = ISTOUT(ISKIN) ~
70 CONTINUE .
CHANGE PREVIOUS DO LOOP TO ALTER COLUMN HEADING
81 PRINT 1004» SCALES(2)9SCALES(1)sSCALESI3)sSCALES(4)1BAND
IF (IP6) 8483483
84 PRINT 905» (PLINE(I)sI=1LEFTsIRIGHT)
905 FORMAT (1XF1640410F1040) .~
GO TO 90
83 PRINT 1006s (PLINE(I)sIaILEFT»IRIGHT)
1006 FORMAT (1H sF1140920F5¢0)
DO-LOOP TO GENERATE OUTPUT FOR EACH ROW ON A PAGE
90 DO 350 JREV=1sMAXJ
100 J = KBA=JREV
110 JINT= KBB=JREV+1
ROW = JINT
IF (1XOXZsEQe2) ROW = Z(JINT)
CHANGE ROW FOR ALTERING ROW IDENTIFER
DO-LOOP FOR THE NUMBER OF PRINT LINES PER 1/2 INCH ON THE PAGE
120 DO 340 JINT=1sNINT
INITIALIZE A BLANK INTERPOLATED PRINT LINE
130 DO 140 IPL=1,115
140 PLINE(IPL) = BLANK ™
T CONDITIONS FOR VALUE=PRINTING AND CONTOUR BANDING
160 IF (JINT=NINT) 1621611162
162 IF (JREV=1) 1701291,170
161 IF(SCALES(2))3105170+310
170 IF(SCALES(4))180+280+180
180 YY=14=FLOAT(JINT)/FLOAT(NINT)
185 [P1l==~M
DO=LOOPS FOR M PRINT CHARACTERS FOR 1/2 INCH HORIZONTALLY
150 DO 270 IINT=leM
191 [Pl=[Pl+l
192 IpL=IP1
200 XY=CT#FLOAT(TINT)
210 DO'270 I=ILEFTyIRIGHT
215 1PLa [PL+M
IF (1JK=1) 220220446
46 IF (MAXA({J+MAXJ)=1) 27042315231
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057
058
059
060
061
ce2
063
064
065

067
068

070
071
072
073
074
075
076
077

- 078

081
082
083
084
085
086
087

088

089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114



47 IF (MAXA(J)=]1) 23192704270
220 IF(I=ILEFT) 479270447

GENERATI

NG CONTOUR BANDS

231 IBAND=le+(A{I=10d )=SCALES(3)+XY#(A(IsJ )=A(l=19J )} +YY™*

249
250
260
270

280
281
1001

290
291
293

295
1002
300

<
310

321
320
330
329
328

331
1002
340
350

355
360

X(A(I=19J41
X 1=Allyd )

IF(1BAND) 27
1BAND= MOD!
PLINETUIPLY=
CONTINUE

J=A{I=10J )} +XYRYY®R(A(I=1eJ J+A(leJ+l J=A(]=19J+l
}) /SCALES{4) :
092709250
IBAND=1920)+1
BAND(IBAND)

WRITE BLANK OR BANDED LINES
IF(JINT=NINT)290+2814340

PRINT 1001,
FORMAT (1XF
GO TO 340
IF(IP6)
PRINT 293,
FORMAT (6X1
GO TO 340
PRINT 1002y
FORMAT (6X1
GO TO 340
WRITE GRIDP

ROWs PLINE
5409125A1)

291192959295
PLINE
25A1)

PLINE
25A1)

OINT VALUES

DO 320 I=ILEFTH»IRIGHT

IF (ALIsJ) -
Tl = ABSIAL
LINEL]D) = S
CONTINUE

IF (IP&) 32
PRINT 3289
FORMAT (1XF
GO TO 340
PRINT 1003
FORMAT (1XF5
CONT INVE
CONTINUE
ILEFT = IRI

¢EQeOe) AllsJ)=leE=15
19J))/7ALT9d) %45
CALES(2)#AL 10 J)+SCALES(1)+T1

993319331
ROWs {LINE(I)ol= ILEFT»IRIGHT)
5009 1H®19910(LH*I9) s 1H*)
ROWH{LINE(I) o IsILEFT»IRIGHT)
o0 slH* 924 (4o 1H%*)) '

GHT+1

1Pl a [E+IRIGHT
IPL = KA+MAXI

IRIGHT = MI
CONTINUE
RETURN

NOLIP1sIPL)

1004 FORMAT(17H NOSe TRANSFORMED1PE1Qe2s4H #X+E104392X9s13HCONTOUR BASE=

11PE10e396H)
END

INT=E1Qe397H BANDS=A1919(1HsAL)//)
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115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134

135

136
137
138
139
140
141
142
143
l44
145
146
147
148
149
150
151
152
153
154
155
156
079
080
1517



89

15

SUBROUTINE STOR (ISTR)
DOUBLE PRECISION DT1sPP129sPP22+TT2sU29V2sW2sYY

001
002

COMMON RI(3019DTI(30)sYY(30+6)+SLOPXsSLOPYIHEIGHTIETALSETA29XETA2y TAPCHG]
IYETAZ2 2 IHT o IANV I IGOGIETAINXHETAINY»CSOUT(2) sCRSIRAASTOUPRAIH3ICFICE TAPCHGZ

2sWS(30) sUSTsCWIHAT sHSI s RANSIRABNSYRABS »CRNS » TRAUS s XT29VVEL(30)

COMMON XKU(301}» SRSIRADMX » IGOGOSROW s XMQ s DEL
1 ' XLAMSRSUMI15)9B19B29sRADMX2 sRADMX]

COMMON Z(30)+ZA(30)sDZ(30)9+DS(30)9sDUMMY(135)COMI18) »VARIN(30)

1 INCSsIMAX » IMAXINXINPL IXsDTITIMES(20) 9 IMLIsABCsIPLINMLIP2
2 9 IGRIDINRECDsITAPE

COMMON’ AB(600))UZS(30!20)9V25(30|20)0TT2$(30'20)’W25(30020,
1 2WSS(30920) +XKUS(30520) »XKTS(30920)sRI5(30920)9DT15130920)
2 sPP1S(30920)9PP25S(30+20)sRSUMS(15940)

COMMON 1UAR97

DIMENSION PP1l2(30)9sPP22(30}»TT2(30)yU2(30)»V2(30)9W2(30)
EQUIVALENCE (YY(191)sU2(1))olYYUL192)9V2(1))alYY(1s3)sTT2(1))
1 s(YY(1aa)sW2(1))alYY(295)9PPL2(1))s(YY(196)9sPP22(1))
IF{ISTR«EQelIPRINT 29 ABI(20)

FORMAT (1
IF {ISTR.
AB(57) =
ABL58Y
AB(59)
AB(60)
ABl61)
ABl62)

XEl4e5s' AB'Y)
GT«1) GO TO 89
[GOGO

RADMX

ROW

xMQ

DEL

XLAM

AB{599) = HEIGHT/ 100s

I = [STR
AB{1+82)
AB(1+102)
AB(1+122)
AB(1+142)
AB(l+162)
AB(1+182)
AB(1+202)
AB(1+222)
“ABl1+242)
AB(1+282)
AB(1+302)
AB{1+362)
AB(1+402)
AB(+382)
AB(1+422)
AB(I1+442)
AB(1+262)
AB(1+322)

T ABL1+342)

AB(1+462)
AB({1+482)
ABL1+502)
AB(I+522})
AB(I+542)
AB(I+562)

a RANS

RABNS

RABS

RAA # 14E3

CRNS

CRS * 14E3

TOUPRA

SRS

+001 *RSUMI15) #* CSOUT(2)
ROW#XKUI(1)#CSOUT(1)
=-.239*RSUM(15)*¢(TTZ(NPI)-TTZ(NX))/DZ(NX’+09GE-4)
= ROW*CW*RSUM(14)*(TT2(2)-TT2(1))/DZ(I)*I.E3 o
= CE # 14E3

S RSUM(151%(W2(NPL)=W2(NX))/DZ{NX)

= CF * 14E3

{ {IROWH#RSUMI14)3#{W2(2)=W2{1))) / DZ(1))*1l.E3.
«001 * XKU(IPl)*‘WS(IPl+1)-WS(IP1))/OZ(IPI)
HAT #* 14E3

HSI # 14E3

H3

ETA2

XETA2 *1,.E5

YETA2 * 1.E5

SLOPX

a SLOPY

[ T T I T T B )

DO 20K=1sNP1
U2S(KsISTR) = U2(K)
V2S(KsISTR) = V21{K)

134

008
009
010
011
012
013
014
01s
016
017
018
019
5020
5021
022
023
024
025

026
027
028
029
030
031
032

033

034
035
036
037

"~ 038

039
040
041

043
044
045
046

047
048
049



20

25

30

TT2S(KsISTR) = TT2(K)
W2S(KsISTR) = wW2(K)
WSSIK»ISTR) = WS(K)
CONTINUVE

DO 25K=191IM1
XKUSI{KsISTR} = XKU(K)
XKTSI(Ks1STR) = VVEL(K)
RISIKsISTR) = RI(K)
CONTINVE - ‘

DO 30K=IXsNM1
XKUSIKsISTR) = XKU(K+1)
XKTS(KsISTR) = VVELI(K)
RIS(K#ISTR) = RI(K+1)
CONTINUE

XKTS{NX»ISTR) = VVEL(NX)
XKTSINPL1sISTR) = VVELINP1)

" DO 40K=1iNP1

40

12

DT1S(K»ISTR) = DT1(K)#86400.
PP1S(Ke1STR) = PPLl2(K} / 44E4
PP2SIK»ISTR) = PP22(K) / 4eEG
CONTINUE

DO 12K=1s15

RSUMS(KsISTR} = RSUM(K)
RETURN »

“END
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050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067

070

5071
072
073

5074



SUBROUTINE PLOT(TRANSsVARNIKINSNFAREN)

COMMON NSTOUT(10)»ISTRsIMAXyJMAX»IGRID»IXsDTyREALTJNRECS 002
COMMON ITIMES(20) 003
COMMON TVAR(30+3)s1ZPLOT(30s2) s ITISTP(2092)91STOUT(20+10) 004
COMMON ISTAT{(30)sIANAL30+219COMI18)+2(3G)9ZA(30)91SET(20) 005
DIMENSION XPLOT(5120) : 006
DIMENSION TRANS (119 VARN(1)sRANGE(51) . 007
DIMENSION RANGF(51) -
DATA BLNK/4H 7/ 008
DATA ASTRIK/4H #/ ‘ | | 009
DATA ZERO/4H 0/ 010
DATA TEMPF/4HT  /

18 XSUM = Qs | o | 011
FIND RANGE OF MEAN FOR SELECTED PARAMETER 012
XMAX = TRANS(1) | : 013

XMIN = TRANS(1) ’ ' ' ' ~ 0la -
DO 73NFAR=1451 4 '
73 RANGF(NFAR!) = BLNK

DO 74 K = 1415TR ‘ .- ’ B ) 015

IFCTRANS{K) o GToXMAX) XMAX = TRANS(K) "~ " 016

IF(TRANS(K) oLLTeXMIN) XMIN = TRANS(K) 017

XSUM = TRANSI(K) + XSUM _ ' 018

74 CONTINUE _ ' 019

1000 XMEAN = XSUM/ISTR » 020

188 KQUNT = 1 o ' o ’ ’ - 021

C XINCR = 24%XSUM/({ISTR#254) . 022

XSUM = Qe : 023

T2 3 25, ‘ ' ' 024

1001 TOP = XSUM + XINCR * T2 025

RANGE(1) = TOP . ’ 026

D0910 M=2y51 ’ : o 027

Tl = M=} ' 028

RANGE (M) = TOP - XINCR * Tl ’ 029

910 CONTINUE : ' ' 030

IF(KOUNT«EQs2) GO TO 913 031

IF{RANGE(1))9119911+913 ‘ 032

911 DO 912 M=1%51 033

912 RANGE(M) s = RANGE(M) 034

913 CONTINVE R 035
50 9 J=1»1STR e - 4 } 038"

DO 9 I=1,y51 ‘ : 037

XPLOT(1sJ) = BLNK 038

9 CONTINUE S o ' _ 039

DO 14 K=1sISTR ' 040

IF{TRANS(K)sLE4RANGE({1)) GO TO 2222 041

XPLOT(1sK) = ZERO ) ' 042

GO TO 14 043

2222 IF(TRANS(K)¢GEWRANGE(51)) GO T0 2223 044

' XPLOT{519K) = ZERO _ ) 045

GO TO 14 - _ 046

2223 D0 12 1=1+50 047

IF (TRANS(K) o LEsRANGE (1) s AND+ TRANS(K) e GT«RANGE(I+1)) GO TO 11 048

12 CONTINUVE 049

11 T3 = (RANGE(I)+RANGE(I+1))/2. . 050

IF{TRANS(K)eLTeT3) GO TO 13 ' ’ 051

XPLOT(IsK) = ASTRIK . ’ 052
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GO TO 14

XPLOT(I+19K) = ASTRIK

CONTINUE

ISTA = ]STATI(KIN)

Il = 2#IVAR{KINsl)=5

PRINT 104sVARN{I1)s»VARNII1+1)+COM

FORMAT ('1TIME SERIES OF .OZAQO' FOR 'y18A4)

12 = 1ZPLOT(KINs1) ' :

Tl = 2(12)

"IF (I1eEQel2e0Rel14EQels). Tl= ZAll2)

PRINT 700y ISTASDTsT1sXINCR»XMEAN

FORMATI(' , THE FOLLOWING GRAPH 1S FROM STATION '9159' TIME STEP 1
1S'sF6els! MINUTESy HEIGHT =2'yFbels' METERS! / ' WITH RANGE
21NCREMENT COMPUTED 'YsE12¢69' AND COMPUTED MEAN OF '3E1246)
PRINT 1199 (ITIMES(I)»I=1> ISTR)

FORMAT (' TIME STEP 142015) ’
IF{VARNIIL1) EQe TEMPFeANDeNFARENSEQsl) PRINT 1119
FORMAT{1H+»110Xy 'FAHRENHEIT?)
IF(VARN(I1)eEQeTEMPF+sAND «NFAREN+EQe2) PRINT 1120
FORMAT(1H+9110X9' ABSOLUTE ')

DO 118 I=1951 . )

PRINT ‘11179 RANGE(I)s(XPLOT(IsK)sK=19]ISTR)
IF{VARN{I1) aNESTEMPF) GO TO 118

IFINFAREN'EQel) RANGFI(LI} & (94/5¢) # RANGE(I) + 32,
IFINFARENeEQe2) RANGF(1) = RANGE{]l) + 273416

PRINT 120» RANGF(I} '
FORMAT(1H+9110X9F10e4)

CONTINUE

FORMAT {(1XE10+4920(1XA&G))

KOUNT = KOUNT +'1

IF(KOUNT4GTe2) GO TO 699

XINCR = (XMAX={XMAX+XMIN) / 2.} 7 25,

XSUM = XMAX '

T2 =2 Qo

IF (XINCReGTeOQs) GO TO 1001

PRINT 1

FORMAT (! SECOND GRAPH OMITTED==LINEAR!')

RETURN

END
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SUBROUTINE TAPCHG (I195+1TAPO)

PROGRAM TO CHANGE FROM PREDICTION TAPE(MULTI=STATION)

UNIT 195 IS INPUT TAPE

UNIT ITAPE/ITAPO IS OUTPUT TAPE

UNIT 97 IS DISK UNIT FOR RECORDERING RECORDS
DOUBLE PRECISION DT1sPP12sPP22sTT25U2sV29W2YY

TO ANALYSIS TAPE

001
002
003
004
005
006

COMMON RI(30)}9DT1(30)sYY(30+6)9SLOPXsSLOPYIHEIGHTIETALIETA29XETA2s TAPCHG]
IYETAZs IHT» IANV I IGOGIETAINXsETAINY »CSOUTI2) +»CRSIRAAPTOUPRAIHIICFICE TAPCHG2
21WS(30)2USTsCWIHAT s HST.9RANS»yRABNSIRABSsCRNS» TRAUS s XT2oVVEL(30)

COMMON XKU(30))»

SRS+RADMX s IGOGOsROW » XMQ»DEL

1 s XLAMIRSUM(15) 9B19B29»RADMX2 »RADMX1
COMMON Z(30)»2A(30)9DZ(30)9DS(30)sDUMMY(135),COMI18)sVARINL3D)
1 oNCS»JMAX» IMAXINXINPLs IXsDTs ITIMES(20)9IM1sABCoIPL1INM1IP2 ’

2 +IGRIDINRECDSITAPE

COMMON AB(600)9U25(30920)9v25(30420)»TT25(30920)sW25(30920)
1 »WSS{30920) »XKUSI30920) sXKTS{30920)9RIS(30920)90T15(30920)
2 PP1S(30+20)9sPP2S5(30120}9RSUMS(15140)

COMMON 1UARST

DIMENSION PPlZ(BO)lPPZZ(QO)lTTZ(BO)0U2(30)0V2(30)tW2(30)
EQUIVALENCE (YY(1o1)oU2{(1))alYYU102)sV2(1)2alYY(193)sTT2(1))
1 oolYY(194)ewW2(1010lYY(105)19PPL2(10 00 (YY L106)9PP22(1))

DIMENSION MARAY(25) -

DEFINE FILE 97 (STATIONS#PRINT TIME STEPSs4*#NCSsL 2 IUARIT)
DEFINE FILE 97150092376+sLs1UARST)

READ 1» IXTRA»{(MARAY

PRINT 1sIXTRA
NOes WORDS IN NCS

NCST = 594

READ (195}

NCS = NCST
ITAPE = ITAPO
NCS1 = VARIN{1)
JMAX = VARIN(2)
IMAX = VARIN(3)
ABC = VARIN(4)
NP1 = VARIN(5)
IX s VARINI(6)

T 3 VARINI(7)
DO 703 I=1+20

XD = VARIN(28)

IM1 = [X=1

IP1 = IX+1

NM1 = NP1=2

NX = NPl=l

[P2 = [X+2

IGRID = IMAX#JMAX
J=0

00 704 I=1sIXTRA

704 J = JMARAY(I)

NRECD = J*IGRID
. DO 708 I=1+18
708 ABII) = COM{T)
AB(19) = IGRID
ABl20) = ABC
AB(21) = NP1

{1} sI=1sIXTRA)

(2Z(1)s1=1sNCST)
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DO 709 1=22451

AB(I) = Z([=21)

AB(52) = [MAX

AB(53) = UMAX

AB(54) = DT

AB(55) = IX

D0 710 I=1420

AB(1+62) = ITIMESI(I)

AB({600) = XD

ICOUNT = 0

PRINT 2+COM

FORMAT (1Xs18A4)

DO 705 J=1»NRECD

READ (1954END=a65) (RI(I)eIsleNCST)
ICOUNT = ICOUNT+1

WRITE (97!'ICOUNT) (RI(IJ|1=10NCST)
CONTINUE

PRINT 1sNRECDsNCS1s[COUNT o
DO 64 1214500 N

READ (1954END=6T) (RI(J)OJ?loNCST)
PRINT 5

FORMAT ('OEND OF FILE NOT REACHED AFTER 500 RECORDS')

GO TO 68
PRINT 4 ¢ J

FORMAT ('1END OF FILE PREMATURE AT 'RECORD'+17)
CALL EXIT

PRINT 6 , ,

FORMAT ('OEND OF INPUT FILE REACHED')

CALL PRINT (IXTRASMARAY)

PRINT 3

FORMAT ('10UTPUT TAPE WRITTEN')

RETURN

FORMAT (1415)

END
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SUBROUTINE PRINT (IXTRA+MARAY)
DOUBLE PRECISION DT1sPP12sPP220TT25U2sV2sW2sYY

001
002

COMMON RI(30)+DT2{30)sYY(30+6)sSLOPXsSLOPYIHEIGHTYETALIETA24XETA2s TAPCHG1
1YETA29IHTo TANVSIGOGIETAINXsETAINY s CSOUT(2) »CRSPRAASTOUPRAIH39CF9CE TAPCHG2

2oWS(30) sUSTICWIHAT 9HSTI yRANSIRABNSsRABS sCRNS» TRAUSIXT29sVVEL (30)
COMMON XKU(30) SRSsRADMX» IGOGOsROYW s XMQsDEL ’
1 s XLAMoRSUM(15) 9B1lyB29yRADMX2 yRADMX1

COMMON Z(30)!ZA(30)9DZ(30)’05(30)0DUMMY(135)OCOM(IS)’VARIN(30)
1 INCSH»IMAX s IMAXINXINPLIXIDTSITIMES(20)9IM19ABCPIPLINMLIIP2

2 s1GRIDINRECD»ITAPE

COMMON AB{1600}»U25(30920)9v25(30920)9TT25(30920)9W25(304520)

1 sWSS(30920) o XKUS(30920) o XKTS130s20)sRIS(I30920)sDT1S(30120)

2 sPPLS{30+20)9PP25{30+20)sRSUMS(15+40)

COMMON 1UAR97

DIMENSION PP12(30)sPP22(30)sTT2(30)9sU2(30)sv2{30)9wW2(30)
EQUIVALENCE (YYL1al)sU2(1))alYY{192)9V2{1))alYY(193)TT2(1))

1 slYYLULo4)oW201) ) o lYY(195)sPPL2(1))slYYL106)9PP22(1))
DIMENSION MARAY(25)

. ICOUNT = 1

DO 95L=149IGRID
ISTR = 0

DO 10 I=19IXTRA
MIS = MARAYI(1)
DO 9 J=1eMIS
ISTR = ISTR+1

- READ (97'ICOUNT) (RI(JJ) sJJI=1sNCS)

10

95

99

ICOUNT = [COUNT + 1

CALL STOR(ISTR)

CONTINUE

IFIT+EQeIXTRA) GO TO 10

NCSP = MIS » (IGRID=L)

ICOUNT = ICOUNT + NCSP

NCSP =  (L=1) * MARAY(I+1)
ICOUNT = ICOUNT + NCSP '
CONTINUE

AB(56) = ISTR

WRITE (ITAPE) AB

WRITE (ITAPE) RSUMS

WRITE (ITAPE) uz2s

WRITE (ITAPE) vas

WRITE (ITAPE) TT2S

WRITE (ITAPE) W2s

WRITE (I1TAPE) WSS

WRITE (ITAPE) XKUS

WRITE (ITAPE) XKTS

WRITE (ITAPE) RIS

WRITE (ITAPE) DT1S _

IF (ABCsGEs12) WRITE (ITAPE) PP1S
IF (ABC+EQe13) WRITE (ITAPE) PP2
LSKIP = L # MARAYI(1) e
ICOUNT = LSKIP + 1

CONTINUE

END FILE ITAPE

REWIND ITAPE

RETURN

END
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SUBROU
DIMENS
IT = 1
18 =

l1E =

IF (1s
PRINT

00 90

NRI =

GO TO

PRINT

GO TO

PRINT

GO TO

PRINT

GO TO

PRINT

CONTIN
IF(1E.
I8 = |
IE = |
PRINT

GO TO

RETURN
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
RETURN
END

TINE PRT (NNsIlsISTReZPsUXsISTEP])
ION ZP{1)sUX(30920) s ISTEPI(1)
1+1
1

ISTR
TReGTe1l2) [E=12
1299 (ISTEP(I)s1=2191E)
I=19NN :
NN=1+1 :
(1409014191425143)»1T7
1309 ZP(NRI} s (UX(NRIsJ)»J=IByIE)
90 .
131e ZPINRI) s {UXINRIJ)»J21Bs1E)
90
1324 ZPINRIV(UXINRLIsJ) s J=1BIE)
90 : )

UE

GE«.ISTR) GO TO 99

E+l

STR

128y (ISTEP(I)sI=IBsIE)
110

("1PAGE 2'»4X»1319)

(7H METERS»4X1319)
(1HOsF74293Xs13(1XFB40))
(1HO9FT74293X913(1XF841))
{1HO9FTe293X»13(1XFB8e2))
(1HO9F74293Xs13(1XF843))
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