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Appendix K

WEST FLORIDA SHELF CIRCULATION WODEL USER'S MARUAL

Introducticn

A total of eight prosrams are described in this manual. Al]l are written in
FORTRAN IV and have been compiled and executed on ar IEM VM 370U Operaztine
svstem using both the G and B (with coptimization) compiler. The circulaticn
model is cemposned of five main programs: VISSOUS, DINSITY, CIRC, PRTVIL. ans
PLOTVEL. These programs are collectively krown as GEL. Twe prosramz, WIND and
SPAT, have been prcvided to ealculate the wind field for GAL. Firure 4.1
summarizes the relationship bhetween the scven prozarzms. The eighth prosran,

DENSTAT, is a useful utility program.

The CPU time needed to execute varies from one program to another. In
general all the programs in GAL except CIRC require lecss than five seconds of
CPU time on the IBM 4341 at the University of Maine. CIRC tukes approrimstely
two seconds of CPU time per hour of modeled time. WIND and SPAT generally
execute in less than five =econds. ENSTAT can take a considerable amount of

time, depending on the amount of data to be read from tape.

The notation used in this manual {3 consistent with that in Chanter 3 and
Appendix E. The reader should be familiar with this notatich before

proceeding.

fach program has the following furnction:
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VISCOUS calculates parameters dependent on the: vertical eddy viscosity
(Nv)’ the bottom friction coefficient (cb), and the grid
configuration. If these do not change there is no need to rerun
VISCOUS., The program writes one disk file which is read by DENSITY,
CIRC, and PRTVEL.

' DENSITY calculates all parameters associated with the density-driven

component of flow. It is an optional program that need be run only if
hydrographic data indicate density-driven flows to be importani. The
user must specify either the density field or the salinity and
temperature field. Thzase values are specified for each horizontal grid
element as well as for vertical layers. The number of layers is
specified by the user and density is assumed constant over a laver.
The program reads the disk file generated by VISC and creates a disk

file which is read by CIRC and PRTVEL,

CIRC is the main computzaticnal érogram which calculates the unknowns
e(d,1,m), &{(3,1,m), and etall,m). The precsram reads disk files created
by VISCOUS, DENSITY (if specified) and wind data. The program writes a
disiz file contzining the temmoral change of various parameters
specified by the user such as e(j,1,m), d{j,1,m}, ubl(l,m), etc.

PRTVEL is the m2in ouput program. It reads disk files created by
VISCOUS, DENSITY (if specified), wind data, and CIRC, and it writes a
disk file read by PLOTVEL. PKRTVEL creates summary tables of input
parameters such as water depth, bottom friction coefficients, surface
density, Nv' etc. PRTVEL also prints results such as vertical velocity
profiles at specified Jocations, plan velocity views at specified

depths, surface levels, and mass fluxes.

PL.OTVEL creates a series of CALCOMP plcts. Each plot censists of a
plan view of current vectors at a cpecified depth. The program reads
from a disk file oreated by PRTVEL,
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6. WIND calculates and writes a disk file containing the wind friction
velocity squared at each grid element. The program specifies a
spatially constant wind field but 2llows an initial temporal change
using a ramp function. This program is useful for sensitivity studies

and production runs.

7. SPAT generates a spatially and temporally varying wind rield for the
model grid system by linearly interpolating concurrent wind
measurements from specified observation points. The program is useiul

for making hindcasts of real time currents.

8. DENSTAT calculates first order statisties for the density field.
Density data is read from a tape in NODC format. The program generates
a summary table listing the statistics for one-half degree squares at
four levels in the water column. The user specifies the months which
are to be searched and summarized. Unlike the seven rther programs
listed above, DNENSTAT is a utility program which is not intended to

interface directly to GAL or the wincé field programs.

All programs make use of the FORTRAN command NAMELIST for most data input.
Users unfamiliar with this command are urged to ccnsult a FORTRAN Reference

before proceeding.

l's5st of the programs read and write to disk files. This requires that the
user include in his Job Control Language (JCL) the appropriate commands to
access and link the disk. On the IBM VM 370 OS the commands are:

CP LINK username devicel device2 WR password
ACCESS device2 mode

where the lowercase denotes items which are installation dependent. The user

should consult his local computer support staff to determiné the appropriate

H-4

v e Ang

R Y I ST



WFSCM -~ NECE User's Manual

items.

The following sections give a more detailed description on usage of the eight
programs. ’

H.1 VISCOUS

Inputs

First Record

The first record chould contain the title. This can be any segquence of up to

80 alphanumeric characters.

Kamelist &MISC

Jp the number of cosine terms used in the trial functions;
’ j'. Default: JP:=3.

KP tiie number of 1linear segments +1 wused for Nv; kt.
Default: KP=2.

LP the number of elements in the x direction; 1'. Default:
LP=12.

MP the number of elements in the y direction; m'. Default:
MP=2},

NS the number of trapezoids used in the npumerical
integration. Default: NS=2C.

CONNV

logical variable which indicates the status of N_ where:
CONNV=.TRUE. indicates Nv is to be iaken as consgants in
the vertical. In this case KP should be set equal to 2.
CONNV=,FALSE. indicates Nv is not constant in the vertical

B-5
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NUCHG

Ramelist EDEPTH

H

Hamelist &FRICT

CB

Hazelist &EDDYL

Cx

NODIM

WFSCM - NECE

and that XP will be greater than two.  Default:
Comv=,FALSE,

the nrumber of times during the model run that ¥ will
chanre.  Yote that if KUCHG.GCT.)! more than one Nghelist
&EDYVIS should anpear in the input file. Also, |if
EDDYT=,TRUE. (see below), N will aittomatically be updated
each time the wind chanzgg so NUCHG will be ignored.
Default: NUCHG=1

the atil] water depths in meters. 1f tides at the ocean
boundaries are to be specified then E should be referenced
to MLW (mean lcw water). Must be LP¥MP values specified
{Note the use of FORTRAN convention which uses a * to
simnify multiplication. This notation will be used
conaistently in this text). Entering sequence should oe
first row of pgrid (i.2. +x direction), followed by second
row, etc. Defzult: H(1l,m)=0.

the friction coafficient in m s . Must he LP"™MD values
specified. Enterinm sequence is same as for H. Default:
Cn=0.073025.

the Javer dapth of the eddy viscosity (meters). Must be
KPFLF#MP values. the entering sequence is:

CR=k(1,1,1),%(2,1,1),. . k(EP,1,1),k(1,2,1)
. « « . Jk(KP,2,1), . .k(XP,LP, MP), &END

where k(k,1,m) is the depth of !v(k,l,m).

logical variable indicating whether the units of CX are to
be input as meters or as a fraction of the total depth.
NODIM=,TRUE. indicates units of CK are dimensionless; in
nther words CK  will assume values O,LE.CKX.LE.1.0.
NODIM=,FALSE, indicates units of CK are in umeters; 1in
other words CK will assume values
0.LE.CX(k,1,m).LE.H(1,m). Default: KODIM=.FALSE,

H-6
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Namelist &EDYVIS

Note that 1if

User's Manual

NUCHG has been set .GT.1 in &MISC then one &EDYVIS statement

should appear NUCHG times.

EDDYT

EDDYS

REYNO

wa2

EDDYV

logical variable indicating whether N  is to be varied in
time and space. If EDDYT=.TRUE.’ then N will be
calculated each time the wind changes and for each element
according to the formula by Townsend (1976):

Nv = H(1,m) * WA2(1l,m,t) / REYNO

where WA2 1is the surface friction velocity. Wi2 is
specified by a wind model (i.e. WIND or SPAT). Caution: W

will be updated whenever the wind changes so this optiog
may take a great deal of computer time if the wind changes
frequently. Default: EDDYT=,FALSE.

Logical variablas indicating whether Hv is to be varied in
space usirz the Townsend expression. TRUF indicates the
Townsend expression will be used to calculate X . FALLSE
indicates values of N_ will be specified by ufer (see
EDDYV below). Default:'EDDYS=.TRUE.

the value of the flew Reynolds Number to be used to
calculate N in the Townsend expressicon. Value of REYNQ
normally varies between 12 to 32. Default: REYNO=16.

the value inm 3-1 of the surface frictio~ velocity to be
us~d in the Townsend expression. Normally WAZ is based on
a wind condition which represents an average for the
period of the simulation. WAZ2 can be found by first
assuming an average wind speed for the simulation period
and then converting wind speed to WA2 using an expression

‘such as Wu(1980). Default: = 0.005.

the eddy viscosity in mzs.s'1 at each layver for each grid.
Must be specified if EDDYS=,FALSE. and EDDYT=.FALSE. Must
be KPX*LP®MP values specified. Entering sequence is:

EDDYV=R_(1,7,1),N (2,1,1), . « N_(KP,1,1),

NX(1,2,1), e e e e e
NV (KP,2,1), - . . N_(KP,LP,

MP),&END
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vhere: N (k,1,m) is the numerical value of Nv for grid
location 1,m and layer k.

ETIME the time (in seconds) up until which EDDYV, or REYNO and
WA2 will apply. Ir NUCHQél than ETIME should be set
large. Detfault: ETIME=1x10~

Dimensioning

COMMCN/AA/CK(KP*LP*MP) DELSIG(xx),SS{JP*LP*MP) H(LP*MP), 6 FMASS(LP#P),
B(JP®LP#MD) ,E(JP*LLP*MP) ,D1(JPELP*MP) , ALPHA( (KP~-1)*LP2}P),
BETA((KP-1)*LP¥MP) ,NB(LP*MP),Q(JPRLP*MP),

A(JPULP®MP),CB(LPEMP) ,EDDYV(KP*LP#MP) JP,KP,LP,MP,LPMP,LM,KPM1,
JLMP,KLMP,G,NBP,REYNO,WA2,NS,IS,%T,DL,
ETIME,NUCHG,UA2(LP*MP),VA2(LP¥MP) ,VERSIN(14),TITLE(20),
CONSTE,EDDYT, FDDYS,CONNV,LAND(LP*MP) ,FXY,PHI,THETA,F(LP2MP)

R Re Qe Qe Qo Re

where xx=JP®LP¥MP when CONNV=.TRUE. and xx=JP¥JPRLP®MP when CONNV=.FALSE.

Disik Files

The progrzm writes a disk file on deviece #10 in an unformated, variable
spanned format, and reads from disk file #4. The file definitions cn the IBM
VM 370 are:

FIDEF 4 DISK WIND DISK mode(LRECL 795 BLOCK 800 RECFM VS PERM
FIDEF 10 DISK VISC DISK mode(LRECL 795 BLOCK 800 RECFM VS PERM

Were 'mode' is as defined in the ACCESS command cdescribed in the
INTRODUCTION.

Errors

ERROR 1 the nondimensiocnal value of CK(k,1,m) exceeds unity or is

negative. Most probable cause: CK has been specified
greater than the local water depth or has been specified



"‘&',’f

WEFSCM ~ NECE User's Manual

as negative. Check Namelist EDDYL.

ERROR 2 the value of CK(1,1,m) is not equal to zero or CK(KP,l,m)
is not equal to H{(l,m) (or unity if NODIM=,TRUE.). Chec!
Namelist EDDYL

ERROR 3 KP has been specified greater than 2 and CONNV=.TRUE. Th s
is inconsistent an¢ the user should change either KP or
CONNV so that they are consistent.

ERROR 4 KP has been specified as 2 but CONNV=,FALSE. This is
inconsistent and the user should change either KP or COWNV
so that they are consistent.

ERROR 5 KP has been specified as 1. KP must be two or greater.

ERROR 6 Nv has been specified as zero which is physically
unrealistic. Check Namelist EDYVIS.

H.Z DENSITY

This program implements horizontal densitv-driven currents as described in

Appendix £.3. Notaticrn shown beiow is taken from that appendix.

Inputs

First Record

The first record should contain the title. This can be anv sequence of up to

80 alphanumeric characters.

Namelist EZMISC

NUCHG the number of times during the model run the density is

expected to change. Used in conjunction with DTIME (see
below). Default: NUCHG=1.

H-9
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CALDEN lozical variable specifying whether density data will be
directly specified (CALDEN=.FALSE. or salinity and
temperature data will be specified (CALDEN=.TRUE.), hence

requiring calculation of density within DENSITY. Default:
CALDEN= .FALSE.

Namelist &LAYER

IPP the number of density layers in the vertical, i'. VNot

necessarily the same as KP wused in Program VISCOUS.
Default: IPP=2.

HP the depth in meters referenced to SWL (still water level)
of the bottom of each layer. Must be IPP values. Not
necessarily the same as CK used in Program VISCOUS.
Default: HP(1)=10, HF(2)=300.

DTIME the time in seconds up %Entil which the density data
applies. Default: =1 x 10-,

Hamelist &SALIN This namelist 1is optional and need be specifie¢ only if
CALDEN=,TRUE.

SAL the salinity in ppt (parts per thousand) for each laver of
each element. Specified in horizontal layers or:

SAL=sal(1,1,1),sa1(1,2,1),+« ¢ « .

sal(1,LP,1),sal(1,LP,2),. « . . sal(1,LP,MP),sa1(2,1,1),. . .
3al(2,LP,1),521(2,LP,2) ¢ ¢ ¢ ¢ o o « o o ¢ o s o o o o
sal(IPP,LP,MP),&END

where for examnle sal(1,LP,2) would be the salinity in ppt
at the upper 1level, i.e. HP(1).GT.z.LE.BRP(2) at grid
1=LP, m=2. .

Hamelist &TEMP

This namelist is optional and need be specified only if CALDEN=.TRUE.

T . the temperature in C° for each layer and each element.
Same entering sequence as SAL.
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Famelist &REO

This namelist is optional and need be specified only if CALDEN=.FALSE.
RBOWP the density in g cm ~. Same entering sequence as SAL.

Dimensioning

COMMON,/AA/*DELHP (IPP),PHI{IPP),S(TPP),NP(IPP),H(LP*1P) , T(IPP*LP¥MP),
SAL(TPP#LEF®MP) RHUOWP(IPP¥|.P®*MP)  RHOW(IPPLF®#MP)
ROWX(IPP*LP*MP) , ROWY(IYPP® _P¥MP) , A(IFPRLP#MP) O(TPP¥LPRMP),
CALDEN,LP,MP,JP,IPP,IPLP, . PM1 MPM1,JPLPMP LPMP TELPMP,
KP,KPLPMP,CONNV,VERSIN(14),TITLE1(20),TITLE2(20),DTIME,
ASTER,ETIME,LAND{LP*M2) ROTT(IPPRLP#MP)

Re Re Qv Qu Qe

Dick Files

The program reads from the disk file created by VISCOUS on file #10., The
progran writes Gisk file #11. The avpropriate file definitions for the IEM ¥M
370 are:

FIDEF 10 DISK VISC DISK mode(LPECL 795 BLOCK 800 RECFM VS PERM
FIDEF 11 DISK DENSE DISK mode{LRECL 795 BLOCK 800 RECF! VS PERM

Errors

No execution time errors are written by the program.
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H.3 CIRC

Inputs

First Record

The first record shculd contain the titie. This can be any sequence of up to

80 alphanumeric characters.

Ramelist &MISC

. 2 -1
EDCYH value of. the lateral eddy viscosity in ms . Defaglt:
EDDYE=10". ‘
DPENSE logical variable 1indicating whether the density driven

term will be incliuded in the computations., If TRUE then
Program  DONSITY should have been previously executed.
Default: DERSE=.FALSE.

Ramelist &TIME

DTT the time 'step in seconds, deltz t. Selection of DTT is
critical for model stability. Consult Chapter 3 for the
criteria which must be meet by DTT. Default: DTT=U50.

TLAST the last time step in seconds. Default: TLAST=350000.

ISTPR the time step in seconds at whieh printed output (in CIRC
and  PRTVEL) and plots (in PLOTVEL) will begin. Default:
ISTPR=90000.

IDTPR the time increment in seconds between printed output (in

CIRC and PRTVEL) and plots (in PLOTVEL). Default:
IDTPR=U500C,

Namelist &BCS



WFSCM - NECE

IAMP(1,m)

PERIOD
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indicates the type of boundary condition which is to be
assumed at grid 1,m. IAM? can assume the following
values:

V] indicates a land element.

1 indicates the surface slope will be assumed
zero in a direction normal to the
boundary.

2 indicates an open ocean element where the

tidal amplitude and periocd must be
specified (see descripticn o 'AMP' ard

PERIOD below).

3 not applicable in version T-A.
y indicstes internal water element.
5 indicates e(3,l,m) ard d(i,3,m) will be

sp:cified at the element. This econdition
15 used to model the sghear invoked by a
cu:r'rent along the western beundarv. Note
that the e¢'s and d's can be specified
directly by the user or calculated
interrally by the prcsram to provide a
Sinusoidal forcing at the boundzry
analogous to the eddv-wave field suggested
by Niiler (1976). To excercise this latter
option the characteristics of the eddy wave
must be speciried via WPERQD, WLNGTH, and
WAMP (see below).

1) indicates the mass fluxes, U3 and VB, will
be specified at the element. This
condition is used to model river inflow and
outflow.

Note that TAMP is defaulted to '0' for all land elements,
'*1' for all non-land boundary elements, and '4' for all
non-land, non-boundary elements.

the period of the tidal oscillation in seconds. Default:
PERIOD=4%,500.
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AMP the amplitude of the tidzl oscillation in decimeters at
v the western boundary. AMP is a two dimensional array of

the form AMP(1,m) where 1 and m specify the grid element

location. AMP should be specified as an intezer and apain

note that the  units are in decimeters. Defaull:

AMP(1,m)=0,
UB, VB " Sources/sinks such as rivers can be modeled by specifvine
the Fass fluxes, UR and/or VB, Units of UB and VB are

m“s” . Note that TAMP must = 6, Entering sequence is same
as for IAMP, Default: UBzVR=0.0

RLID logical wvariable which apecifies whether a rigid 1id
" assumption is to be made. In other words, whather the
surface elevation, eta, is to be set to zero throurhout

the grid. Default: R.ID=.FALSE.

CBC,DBC the value cof the. unknown coefficients, ¢{(3j,),m)} and
d(3,1,m) respectively, in m s at the boundary. Note
that IAMP(l,m) must = 5 and that J.LE.JP. ‘lefavit:

CBC=03C=0.0

WPERCD the pericd (seconds) of a cinusoid oscillavien imposed 2
the westerr. boundzary. Can be used to model a Niiler ecsy
wave, Note that IiMP(1,m) rust equal 5., If z tomporally
constant lateral shear 1is to be applied on the western

boundary, WFEROD should be set to czero. Default:

t

WPE20D=0.
WLNCTR the lerrth (meters) of the sinusoidal oscillatisn. Used
in conjunction with WPEROD and WAMP. Default: WLNGTH=0,.
WAMP the wave amplitude (m 3-1) of the sinusoidal osciliation.
Used in conjunction with WLNGTH and WPEROD. - Default:
WAMP=0.

Again note that if IAMP is set to 5 on the western boundary the user must
either specifyv: (1) DBC and/or CBC in which case WLNGTH, WAMP and VWPEROD
should all be set to zero or (2) WAMP, WLNGTH, and WPEROD. The sacond optio.

is used to simulate the Niiler eddy wave.

Namelist &IKOUT

P
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HOTSTR

HOTIME

PRTFLO

Dimen-ioning
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logical variable indicaling whether a "hot stari" is to te
made. If TRUE than CIRT will initialize the unknowna
e(3,1,m), d(3,1,m) ard eta(l,m) by accessiner existirg
values on disk file #12 which shculd have be established
by a prior run of CIRC. If HOTSTR=FiLSE then these
variables will initiallvy be set to =zero. Default:
HOTSTR=.FALSE.

the time in swsconds at whish the "hot stari¢" begins. Must
be specified if HOTSTR=.TRUZ. and must be .LE. the last
time step executed by the prior run of the nmodel.

logical variable which indicates whether 2 printed summary
f the flows in the x and y direction are desired in
Program PRTVEL. Default: PRTFLO=,FALSE.

COM“O&!EDDE/?ELSIG(XX),SS(J?‘LF*N?),H(LP'M?),FPASS(LF'M?),
& B(JP“LP“V?}‘E(JpﬂL?'V?),D’(5?”1?*”?),CCH”?,L&ND(L?*HF)
CQHRCN/UNKNOW/C(JP“LP*H?).D(JP*LP’”?),ETA(LP”H?),
& U3 {LP+1,MP4 1), VB(LP+1,1MP+ 1)

CODoN/COu2JP,K

P,LP,MP,FPMT EDDYH,C2,C2,C4, 05, VERSIN( 1),

Pl

&  AM2(LP,MP),IAMP(LE,MP),TIT1(2D),JPLPMP ,LPM2 JPLP,PRTFLD

& MPM1,LPM1,CBC(JP,LP+1,MP+1},DBC(JP,LP+1,MP+1),HOTIME, HOTSTR
COMMON/WINDY /UR2(LP#ME) ,VAZ(LPXHMP ), HO(LP#*MP),

& FX(LP*M?) ,FY(LP®MP),TAUX(JPRLP*MP ), TAUY(JPRLP#MP) ,DPDXI(JPRLPEMP),

DPDYJ(JPRLP¥MP)

COMMON/DEN/ROWX(JP*LDPEMP ) , ROWY (JPRLP#MP )  RHOW(LP¥MP) , IPP,DENSE,DTIME

where: xxzJP®LP*MP when CONNV=.TRUZ. and xx=JP¥JPRLP®MP when CONNV=.FALSES.

Pisk Files

The program writes one disk file on deviee #12. It is an unformated, variable

spanned file containing various paranmeters intended for Program PRTVEL. CIRC

reads at least two files - file #Y¥% which is the wind data and file #10 which
are the parameters written by VISCOUS. If the variable DENSITY=.TRUE. in the

CIRC input then CIRC will also access disk file #11, written by Prozram

N e v el e bie
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DEN3ITY. The file definitions needed to run CIRC on the IPM 370 are:

FIDEF 4 DISK WIND
FIDEF 10 DISK VISC
FIDEF 11 DISY DPENSE

IDEF 12 DISK CIRC

No error statements

H.4 PROGRAM PRTVEL

I
3
3
=
o
7.}

;
l

NRawelist &0TTCTS

PRTWKD

PRTNV

PRTDEN

DISE mode(LRECL 765 BLOCY BOO RECFM V5 PERM
DISK mode(LRECL 795 BLOCK 800 RECFM VS PERM
DIS¥ moue{LRECL 795 DLGCK 620 RRCFY VS PERM
DISK mode(LRECL 795 BLOCK BGO RECFM VS PERM

are generated by CIRC in this version.

logical variable which specifies vhether a printed table
of the x & y components of the wind friction velocity
sguared is to be created. Crution: a great deal of output
can result with this option since a tadble will be
generated . each time the wind chanaes. Default:
PRTWND=.FALSE.

logical variable which specifies whether a table ~f the NV
and associated parameters will be printed each time Rv
changes. Defnult: PRTNV=,.FALSE.

logical varjable whicn specifies whether a table of the
surface density will be printed. Meaningful only . if
variahble DENSE in Program CIRC has been set to TRUE. Table

will be created each time the density changes Default:
PRTDEN=.FALSE..
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PRTIETA logical variable which specifies whether a table of the

asurface elevation a. each element will be printed.
Default: PHTETA=.FALSE, ’

KOGRDS the number of elements where a table of the velocity
profile is desired. If NOGRDS.GT.0, a print out will
berin at ISTPR seeccnds and repeat every IDTPR seconds
thoereafter, Nafault: NOGRDS=0

LCCATE(T} the coorlirates of the grid elements for which a table of
the velncity profile is desired. The number of LOCATE
must be egqual to KNGRDS. This variable is of the form:
LOCATE{I)=(),m} whera 1 and m are the grid coordinates in
the » and v direction, respectively.

LAYERS the number of lavers for which an in
of " tha velocifics Tor the entire [3

Default: LAYERS:=C.

LAt e PRLaTAEY

LEVELS tne nuaxber of lavers for which an instantanecus plan view
of the velocities are to be plotted. Default: LEVELS=0

If NGGRDS .6T. 0 the namelist &OUTOPS should be immediately followed by
RGGRDES records, each containing up to 16 constants in F5.0 format. Each

record should be of the fellowing Torm:

z2(1,1) 2(1,2) =2(1,3) . . . . . . . 2(1,b")
2(2,1) 2(2,2) 2(2,3) + ¢ ¢« « . o . 2(2,b")

z(a',1) 2(a',2) z{a*',3). « « « . . . z{a',b")

where: z{a,b) is the depth in meters at which the velocity will be caleculated
for the grid element specified by LOCATE(a). z shoulq be specified in F5.0
format. restrictions: a' = NOGRDS, b* .LT. 17 , and z(a,b) .LT. z(a,b+1)

If LAYERS .GT. 0, variables described in the previous .paragraph must be
followed immediately by 1 record containing up to 16 variables in F5.0

format. The record should be in the following form:
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z(1) z(2) 2(3) « . « « o o« 2{1)

where iz the no. of plan views which will be printed {(must be .LT. 17) and 2
is the percentage depth (e.g. 2250 indicates that velocities at each element
will be calculated at 50% of the local water depth), and expressed in F5.0
format. Print-out will occur starting at ISTPR seconds and repeating every
IDTPR seconds thereafter. Note ISTPR and IDTPR are specified by the user in
Program CIRC.

Ir LEVELS.GT.0, variables described in the previous paragraphs must be

followed immediately by 1 record containing up to 16 variables in F5.0
format. The record should be in the following form:

z2(1) z(2) v v ¢ ¢ ¢ « o &+ 2{I)

where: I=z no. of plan views to be plotted (must be ,LT. 17) and z is the
percentage depth of the plan view expressed in F5.0 format. Plotting will
start at ISTPR and repeat every IDTPR seconds thereafter.

Dimensioning

COMMON/KNOW/H(LP*MP) ,CX(KP®*LP¥MP) , ALPHA( (KP~1)®*LP#MP),

& BETA((KP-1)#LP*1P) ,NB(LE*MP), A(JPELP#*MP ), CB(LP*MP),

& EDDYV (KP#LP*MP) , CONNV, LAND(LP*MP)

COMMON /UNKYNOW/C(JP,LP+1,MP+1),D(JP ,LP+1,MP+1) ,ETA(LPMP),

& UB(LP*MP),VB(LP*MP ), SPEED(LP*MP) , DIREC(LP*MP)
COMMON/CON/JP,KP ,LP,MP,KPM1,CPHI,DTT, DL, PERIOD,EDDYS,

& EDDYT,REYNO,WA2,AMP(LP*MP) , TAMP(LP*MP), TIT1(20),TIT2(20),
& TIT3(20),TITU(20),VERSIN(14),EDDYH, JPLPM® ,LPMP ,KPLPMP

COMMON/WINDY/UA2(LPEMP),VA? (LP*MP)
COMMOU/DEN/ROWX(JPRLP#MP ) , ROWY (JP*LP#MP } , REOW(LP*MP) , 1PF ,DENSE

Disk Files

One disk file is generated by PRTVEL on unit #13. This file contains
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information for program PLOTVEL. PRTVEL reads at least three disk files: file
#i which is the wind data; file #10 written by Program VISCOUS; and file #12
written by Program CIRC. If the variable DENSITY=.TRUE. in Program CIRC than
PRTVEL also accesses file #11, written by Program DENSITY. The Ffile
definitions on the IBM 370 are:

FIDEF 4 DISK WIND DISK mode(LRECL 795 BLOCK 800 RECFM VS PERM
FIDEF 10 DISK VISC DISK mode(LRECL 795 BLOCK 800 RECFM VS PERM
FIDEF 11 DISK DENSE DISK mode(LRECL 795 BLOCK 800 RECFM VS PERM
FIDEF 12 DISK CIRC DISK mode{LRECL 795 BLOCK 800 RECFM VS PERM
FIDEF 13 DISK PRTVEL DISK mode{LRECL 795 BLOCK 800 RECFM VS PERM

Errors

No error statements can be generated by PRTVEL in this version.

H.5 PROGRAM PLOTVEL

Inputs

First Record

The first record should contain the title. This can be any sequence of up to

80 alphanumeric characters.

Namelist &MISC
FACT a reduction factor. Plots will be generated with a grld
' size of FACT*GRDSZ. Default: FACT=.6

GRDSZ the size of each grid element to be plotted in inches.
Default: GRDSZ=0.5.
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LP

DL

ISKIP

INC

VECTOR

SPDMAYX

ANGT

NOPLTS

PRT

DIST

WFSCM - NECE

the number of grid elements in the x direction. The axis
is aligned with the width of CALCOMP paper. Default:
LP=12.

the number of grid elements in the y direction. The ¥
axis is alimned with the length 2f tre CALCOMP paper.
Default: Mp=24,

the grid element size in meters. Default: DL=30000.

spacifies how many of the »nlots are to bhe initially
skipped. If firat plot is to bhe drawn then ISKIP should
be set to zero. Default: ISKIP=0.

specifies the number of plots to be skipped between
drawinegs. Default: INC=0.

logicsl variable.. TRUE indicates velocity veaters will he
draim as vectors whose length will be proportionzl to the
speed. FALSE indicatex an arrow c¢f constant length will
be drawn with feathers on the tail., The speed is found by
multiplying the number of feathers hvy SPDSCL, e.m. if 2
1/2 feathers appear than the speed at that grid is 3 /2
times SPISCL, Defaulit: VECTOR=.FALSE.

logical variable which indicates wvhether automatic scaling
is to be used when VECTOR:.TRIE. If SCALEz.TRUE. each plot
will be auicmatically scrlied so that the largest velocity
vector will Se equal to GRDSZ. Note that the scale will
not necessarily be. constant for each plot. Ir
SCALE=,FALSE. scaling will be based cr the value of
SPDHAY., Default: SCALE=.FALSE. ‘

only used if SCALE=.FALSE. 3SPDSCL is the length of one
feather on the velocity arrow 1if VECTOR=FALSE. If

VECTOR=TRUE, SPDMAY should be set to approximately the
mg;imum velocity to be expected. Default: SPDMAX=0.1 m
s

the angle from the x-axis to true north in degrees ccw
from the x-axis.
the number of plan views to be drawn. Default: NOPLTS=1.

print switch. TRUE indicates tables of the speed and
direction arrays will be created. DNefault: PRT=.FALSE.

the distance in inches Ctetween two consecutive plan view
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plots. Default: DIST=4.0.

Dimensioning

DIMENSION SPEED(LP*MP),DIREC{LP*MP)

Disk Files The program reads one disk file from file ##13, It 1is
unformated, variable spanned file containing various parameters written
program PRTVEL. The file definitions for the IBM 370 are:

FINEF 13 DISK PRTVEL DISX mode(LRECL 795 BLOCK 800 RECFM VS PERM
Errors

No error statements are generated by PLOTVEL in this version.

HB.6 PROGRAM WIND

an
by

The program calculates and writes a spatially constant wind field to a disk

file. Wu's (1680) relatiorship is used to transform the user specified wind

speed to wind friction velocity squared needed by GAL and written on the disk

file.

Inputs

First Record

The first record should contain the title. This can be any sequence of up to
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80 alphanumeric characters.

Eamelist &iSC

Figure H.2 shows a sample ramp function used to vary the wind in time.:

ITO the time in seconds at which the wind reaches its full
magnitude, WTO. In Figure H.2 ITO0=2%IDTT. Default:
ITO0=72000. :
WTHETA the angle of the wind referenced to the positive x axis.
The wind vector is described in terms of a Cartesian
vector with the angle measured as positive in a
counter-clockwise direction and the origin of the vector
at the axis origin. Default: WIHETA=0.
-1
WTO the fuli msgnitude of the wind in m s . In the sample
shown below wind reaches full magnitude after 2%IDTT
seccnds. Default: WT0=10.
IDTT the time increment between changes in the wind magnitude.
Default: IDTT=7200.
MAXT the last time step in seconds. Default: MAXT=72000.
LP the number of grid elerents in the x direction, 1'.
Default: LP=12.
MP the number of grid elements in the y direction, m'.
Default: MP=24.
Wind .
(ms ')
WI0 - //
: /
: /
o« s/
: I B Joww/ foeomclamaaaa I-- Time (seconds)
IDTT 2IDTT=ITO MAXT

Figure H.Z; Sample Wind Function
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Dimensioning
DIMENSION UA2(LP®4pP),VA2(LP2:P),TIT(20)

Disk Files

The program writzs one disk file on device #4. It is an unformated, variable
spanned file containing: the time in seconds, and the friction velocity
squared in the x and y-direction. The file definition for the IBM 370 is:

FIDEF DISK WIND DISK mode(LRECL 796 BLOCK 800 RECFM VS PERM

Errors

One error can occur if the variable ITC is =pecified grezter than MAXT, in
which case an appropriate message is printed and execution immeciztely

terninates.

H.7 SPAT

This program calculates the wind for cach element of a grid system with LP by
MP elements.. The wind can charge in time and space. A time series of
concurrent measured winds are specified by the user at N stations. The
prograﬁ multiplies these measurcd winds by amplification factors (SYSW(I),
I=1,N), thus giving the user a simple method to correct bias in the
measurement3. Amplification factors must be specified by the user. The

program spatially interpolates between the concurrent wind measurements to
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derive the wind field -at each grid element. Measured winds are assumed to be
at 1 hour intervals.

The interpolation scheme is a simple linear method which calculates the wind
at a given grid point, (1,m), by taking the weighted contribution of each
station. The weighting for a given station i1s based on the normalized
distance from the station %o (1l,m). Stated mathematically, the wind component
at grid (1,m) for time T is calculated as:

uQl,m) = W1 U1 + w2 UZ e WN UN

where: U(l,m) is the wind component at grid (i,m) for time T, wn is the
weighting factor at station n for time T and Un is the wind component at
s?ation n for tim? T. Note that Un is the corrected component, that is Un =
U n Sstn where U n is the observed wind component for time T at station n
and Sstn is the amplification factor for station n.

The weighting factor, Wn, is given by the expression:
= R R
wn w1 1 / n

where Rn is the distance between (1l,m) and station n. The weighting factor
at station 1 is given by:

W, = 17(1 + R1/R2 + R1/R

1 . . R1/RN)

3"‘00

Fo~ illustration consider the following example. Let N=2, SYSW1=1.1,
SYSW,=1.2, and assume the grid (1,m) lies a distance 3/8 R from station 1 and
5/8 R from station 2. It follows from the above equations that:

w1 = 1.0/{1 + 3/5) = 5/8

H-24
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w2 = 3/5 x 5/8 = 3/8

U(l,m) = 5/6§ x 1.1 x U1 + 3/8 x 1.2 x 02

The program writes a disk file containing wind friction velocity squared at
cach grid point. The file is compatible with GAL. Wu's (1980) relationship

is used to convert wind speed to friction velocity squared.

Inputs

LP the number of grid elements in the x-direction.

"MP the number of grid elements in the v-direction.

N the number of stations at which measurem:nts will be
specified. Restriction: N.LT.17.

IX{(n) the x grid coordinate of station n.

IY(n) the y grid coordinate of station n.

SYSW(n} the amplification factor at station rn.

The nameiist should be followed immediately by a record containing a title
consisting of no more than 80 alpha characters describing the input wind
data. The title record is immediately followed by records containing the

observed winas at N stations organized in increasing time as follows:

where all variables are as previously defined. The units of T are heurs and
-1 :

the units of wind speed are in m s . The program will continue reading and

processing observed wind records until it runs out of data, at which time it

will actomatically stop. Input format for each reccrd is 1615.
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Dimensioning

COMMON/CNE/LP,MP,LPMP  IX(N),IY(R),N,SYSW(N),INT
COMHAOR/TWO/IUM(N) , IVM{N) , UM(N) , VM(N) ,W(N,LP%MP)
DIMENSION U(LP*MP),V(LF2MP)

DIMENSION WT(N)

DIMENSION RI{N),WT(H)

DIMZNSION U(LP*MP),V(LP*MP),USTAR(LP*MF),VSTAR(LP*MP)

Errors

The program checks to make sure that the friction velocity squared is less

2 =2 -1
than 0.01 o = which corresponds to a wind speed of about 60 m s . If the
wind is greater than this than the program prints the grid element and time

step and terminates execution.
Disk Files

The program writes one variable spanned disk file on unit #4. Each block
contains the x and y components of the wirnd fricticn veloecity squared for
LP*P elements. The file definition on the IBM 370 {is:

FIDEF 4 DISK WIND DISK mode(LRECL 795 BLOCK. 800 RECFM VS PERM

H.8 DENSTAT

This is a utility program which reads density data from the standard NODC
format for STD data. DENSTAT's primary use is in developing input for
DENSITY. The user must specify the starling date and ending date in which he
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is interested. The program will then calculate the first order statistics

summarizing sigma-t at four water levels for one-half degree sgquares on the
West Florida Shelf.

Input

Namelist &MISC
ISTIME the starting time consisting of 4 dimits. The first two
represent the month and the last two, the day.

IETIME the termination time consisting of Y4 digits (same format
as ISTIME).

Dimensioning

no dimension changes should be needed when program is applied for what it was
designed.

Errors

The progranm checks tc see that ISTIME-IETIME.GT.1 month. If not an error

statement. is written and execution is terminated.
Disk Files

The reads data from an NODC formaced tape. The JCL needed to run the program
on the IBM 370 are:

ERASE DLOG DATA G /MOUNT TAPE USO439 ON TAP1 PASS NECE RING OUT FI 13 TAPY
(LRECL 80 BLOGCK 3200 RECFM FB ASCII PFRM FI ‘23 DISK DLOG DATA G (LRECL 80
BLOCK 80 RECFM F PERM TAPE REW TAPE FSF 1
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H.9 EXAMFLE

Sample input/output (I/0) are given for each of the eight programs. The I/0
sequence for WIRD, VISCOUS, DENSITY, CIRC and PRTVEL are for production Run
21-5 i.e. summer currents including wind, densitv and Loop Current forcing.
I/0 for DENSTAT are for summer conditions and output is summarized in Table
6.1.1. The sample run for SPAT generates the wind field for February-March
1975 (FSU gdata set).

H-28
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Program WIND

Sample Input

WIND=4.0 M/S AT 120 DEGREES, RAMP TO 20 HRS

WIND Example

&MISC IT0=7200C,WIHETA=120.,WT0=4.0,IDTT=7200,MAXT=72000,LP=12,MP=24 ,&END

Sample Output

TIME=,
TIME=,
TIME=,
TIME=,
TTME=,
TIME=,
TIME=,
TIME=,
TIME=,
TIME=,
TIME=,

2.000
4,000
6.000
8.000
10.00
12.00
14,00
16.00
18.00
20.00
0.1000E 33

SPEED=
SPEED=
SPEED=
SPEED=
SPEED=
SPEFD=
SPEED=
SPEED=
SPEED=
SPEED=
SPEED=

0.4000
0.8000
1.200
1.600
2,000
2.400
2.800
3.200
3.600
4.000
4,000
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Program VISCOUS

Sample Input

WFSCM - CB=.00025, BETA PLANE,KP=z4, CK=0.,.2,.4,1.,NVM=.03H/200,NVL=.0034/200
&MISC DL=30000,JP=3,KP=4,LP=12,MP=24 NS=20,CONNV=.FALSE. ,NUCHG=1, &END
&CORIO FXY=.TRUE.,PHI=23.5,THETA=65.,&END
&DEPTH H= 200,200,150, 140,90, 60, 6%0,

200,200,150, 140,90,¢9,50,30,25,15, 10,0,

200,200,150, 140,90,60,50,30,25,15,10,0,

200,200,150, 149,90, 60,50, 30,25, 15,10,0,

200,200, 150, 140,99, 60,50,30,25,15, 10,0,

200,200, 156G, 140,90,60,50,30,25,15,10,0,

200,200, 150, 140,90, 60,50,30,25,15, 10,0,

200,200,150, 140,90, 60,50, 30,25,15,10,0,

200,200, 150, 140,90, 60,50,30,25,15,10,0,

200,200,150, 140,90,60,50,30,25, 15, 10,0,

200,200, 150, 140,90, 60,50, 30,25,15, 10,0,

200,200,150, 140,90,60,59,30,25,15,10,0,

200,200, 150, 140,90, 60,50,30,25, 15, 10,0,

200,200,150, 140,90,60,50,30,25, 15, 10,0,

209,200, 150, 140,90,60,50,30,25,15, 18,0,

200,200, 150,140,50,60,59,30,25,15,1G,0,

200,200,150, 140,90, 60,50,30,25, 15, 10,0,

200,260,159, 140,90, 69,50,30,25,15,10,0,

200,200,150, 140,90,69,50,30,25,15, 10,0,

200,200, 150, 140,90,60,50,30,25,15, 10,0,

200,209,150, 140,90, 60,59, 30,25,15, 10,0,

200,200,150, 140,90,60,50,30,25,15,10,0,

200,200, 150, 140,90, 60,50, 30,25, 15, 10,0,

200,200, 152, 140,90, 7%0,

&END

&FRICT  CB=288%0.00025,&END

&EDDYL NODIM=.TRUE.,

Ck= 0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2, .4, 1.,
0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,

0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2, .4, 1.,
0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1,,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,

0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2, .4, 1.,
0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1,,0,.2,.4,1.,0,.2,.4,1.,

0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,
0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,

0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2, .4, 1.,
0,.2,.4,1.,0,.2,.4,1,,0,.2,.4,1,,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4, 1.,

0,.2,.4,1.,0,.2,.8,1.,0..2,.0,1..0,.2..0,1..0..2,.0,1.,0,.2, 1,13,
0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1,,

0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,0,.2,.4,1.,

H-3C
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0,.2,.9,1.,0,.2,.u,1.;o,.2,.u,1.,o,.2,.u,1.,o,.2,.u,1.,0,.2,.u,1.,
o,.2,.&,1.,o,.2,.u,1.,o,.2,.u,1.,o,.2,.u,1.,0,.2,.&,1.,0,.2,.&,1.,
0,.2,.&,1.,0,.2,.u,1.,0,.2,.&,1.,0,.2,.&,1.,0,.z,.u,1.,c,.2,.u,1.,
o,.2,.u,1.,o,.2,.4,1.,o,.z,.n,1.,o,.2,.u,1.,o,.z,.n,1.,o,.z,.u,1.,
o,.2,.u,1.,o,.z,.u,1.,o,.2,.u,1.,o,.2,.u,1.,o,.z,.u,1.,o,.2,.u,1.,
o,.z,.u,1.,0,.2,.&,1.,0,.2,.u,1.,o,.z,.n,1.,o,.2,.u,1.,o,.z,.u,1.,
o,.z,.u,1.,0,.2,.u,1.,o,.2,.u,1.,0,.2,.u,1.,o,.z,.u,1.,o,.2,.u,1.,
0,.2,.u,1.,o,.2,.u,1.,o,.2,.u,1.,0,.2,.u,1.,o,.2,.u,1.,o,.2,.u,1.,
o,.2,.u,1.,o,.2,.u,1.,o,.z,.u,1..o,.2,.u,1.,o,.2,.4,1.,0,.2,.u,1.,
o,.2,.u,1.,o,.2,.u,1.,o,,2,.u,1.,o,.2,.u,1.,o,.z..u,1.,o,.2,.u,1., ‘
o,.2,.u,1.,o,.2,.u,1.,o,.2,.u,1.,o,.2,.u,1.,o,.z,.4,1.,o,.2,.u,1.,
o,.z,.u,1.,o,.2,.u,1.,o,.z,.u,1.,o,.z,.u,1.,0,.2,.&,1.,0,.2,.u,1.,
o,.2,.u,1.,o,.2,.u,1.,o,.2,.u,1.,0,.2,.u,1.,o,.z,.u,1.,o,.2,.u,1.,
o,.z,.u,1.,o,.z,.u,1.,0,.2,.u,1.,o,.2,.u,1.,o,.2,.u,1.,o,.z,.u;1.,
0,.2,.u,1.,o,.2,.u,1.,0,.2,.u,1.,o,.2,.u,1.,o,.2,.u,1.,0,.2,.u,1.,
o,.2,.u,1.,o,.2,.u,1.,o,.z,.u,1.,o,.e,.u,1.,o,.z,.u,x.,o,.z,.u,a.,
o,.z,.n,1.,0,.2,.&,1.,o,.2,.u,1.,o,.2,.u,1.,o,.2,.4,1.,0,.2,.u,1.,
o,.z,.u,1.,o,.2,.u,1.,o,.z,.u,1.,0..2,.u,1.,o,.2,.u,1.,o,.z,.u,1.,
o,.2,.u,1.,o,.2,.u,1.,o,.z,.u,1.,o,.2,.u,1.,o,.2,.u,1.,o,.2,.u,1.,
o,.2,.u,1.,o,.2,.u,1.,o,.2,.&,1.,o,.z,.u,1.,0,.2,.u,1.,o,.2,.u,1.,
o,.z,.u,1.,0,.2,.u,1.,o,.2,.u,1.,0,.2,.u,1.,0,.2,.u,1.,o,.2,.u,1.,
o,.2,.u,1.,o..2,.u,1.,n,.z,.u,x.,o,.e,.u,1.,o,.z,.u,1.,o,.2,.u,1.,
o,.z,.u,1.,o,.2,.4,1.,0,.2,.u,1.,o,.e,.u,1.,o,.z,.u,a.,o,.2,.u,1.,
o,.z,.u,1.,o,.z,.4,1.,0,.2,.u,1.,o,.2,.h,1.,o,.2,.u,1.,o,.z,.n,w.,
o,.z,.u,1.,o,.2,.u,1.,o,.z,.u,1.,o,.2,.u,1.,c,.2,.n,1.,o,.2,.u,1.,
o,.2,.u,1.,c,.z,.u,1.,0,.2,.u,1.,o,.2,.u,1.,0,.2,.3,1.,0,.2,.u,1.,
o,.z,.u,1.,o,.2,.u,1.,0,.2,.u,1..0,.2,.h,1.,o,.2,.&,1.,0,.2,.u,1.,
o,.z,.u,a.,o,.z,.u,1.,0,.2,.&,1.,0,.2,.u.1.,o,.z,.u.1.,c,.2,.u,1.,
0,.2,.&,1.,0,.2,.u,1.,0,.2,.&,1.,0,.2,.u,1.,o..2,.n,1.,o,.2,.u,1.,
o,.z,.u,1.,o,.z,.u,x.,o..z,.u,1.,0,.2,.u,1.,o,.2,.u.1.,0,.2,.u,1.,
o,.e..u,1.,o,.2..u.1.,o,.z,.u,1.,o,.2,.u,1.,o,.2,.4,1.,0,.2,.u,1.,
o,.2,.u,x.,o,.2,.&,1.,o,.z,.u,1.,o,.2,.u,1.,0,.2,.u,1.,o,.2,,n,1..
o,.z,.u,1.,o,.2,.u,1.,0,.2,.&.1.,0,.2,.u,1.,o,.z,.u,1.,o,.2,.u,t.,
o,.z,.u,1.,o,.z,.u,1.,o,.2,.u,1.,o,.zi.4,1.,0,.2,.u,1.,o,.2,.u,1.,
o,.z..u,1.,0,.2,.u,1.,o,.2,.u,x.,o,.z,.u,1.,0,.2,.&,1..o,.z,.u,u.,
&END
&CPYVIS EDDYS:.FALSE.,EDDYT:.FALSE.,ETIME=1.E32,HEYNO=12.,HA2=.OOS,
EDDYV= .03,.03,.503,.003,.03,.03,.003,.002,
.023,.023,.0023,.0043,.0a3,.023,.0023,.0023,.015,.015,.0015,.0015,
-007,.097,.0007, .€007, .007, .007,.0097, .00G7 , ,
.003,.003,.0003,.0003,.003,.003,.0003,.0003,.0015,.0015,.00015..00015,
-0015, .0015,.00015,.00015,.0015,.0015,..00015, .00015,
.03,.03,.203,.003,.03,.03, .003, .003,
+023,.023,.0023,.2023, .023, .023,.0023,.0023,.015,.015, 0015, . 0015,
-007,.007,.0007,.0007, ,0C7, . 007, .0007, . 0007,
.003,.003,.0003,.0003,.303,.003,.0003,.ooo3,.oo15,.oo1s,.00015,.00015,
-0015,.0015,.00015,.00015,.0015,.0015,.00015, .00¢15,
-03,.03,.003,.003,.03,.03,.003, .003,
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Sample VISCOUS Input WESCM - NECE

.023,.023,.0023,,0023, .023,.023,.0023,.0023,.015,.015,.0015,.0015,
.007,.007, .0007, .0007, .007, .007,.0007, .0007,

.003,.003,.0003, .0003,.003,.003, .0003, .0003, .0015, .0615, .00015, .00015,
.0015,.0015,.00015,.00015, .0015,.0015,.00015,.00015,
.93,.03,.003,.003,.03,.03,.002,.003,
.023,.023,.0023,.0023,.023,.023,.0023,.0023, .015,.015,.0015,.0015,
.007,.007,.0007, .0007,.007,.007,.0007, .0007,

.003, .003,.0003,.0003,.003,.003,.0003,.0003, .0015,.0015,.00015,.00015,
.0015,.0015,.00015,.00015,.0015,.0015,.00015,.00015,
.03,.03,.003,.003,.03,.02,.003,.003,
.023,.023,.0023,.0023,.023,.023,.0023,.0023,.015,.015,.0015, .0015,
.0o7,.007,.0007,.0007,.007,.007,.0007,.0007,
.003,.003,.0003,.0003,.C03,.003,.0003,.0003,.0015, .0015, .00015, .00015,
.0015,.0015,,00015, .00015,.0015,.0015,.00015, .00015,
.03,.03,.003,.003,.03,.03,.003,.003,
.023,.023,.0023,.0023,.023,.023,.0023,.0023,.015, .015, .0015,.0015,
.007,.007,.0007,.0007,.007,.007, .0007, .0007,
.003,.003,.0003,.0923,.003,.003,.0003,.0003,.0015,.0015,.00015,.00015,
.0015,.,0015,.00015,.00015,.0015,,0015, .00015, .00015,
.03,.03,.003,.003,.03,.03,.003,.003,
.023,.023,.0023,.0023,.023,.023,.0023,.0023,.015,.015,.0015,.0015,
.007, .007,.0007, .0097,.0307,.007,.0007, . 0007,
.003,.0072,.0003,.0003,.003,.003,.0003, .0003,.0015,.0015,.00015,.00015,
.C015,.0015,.00015,.00015,.0015,.0015,.00015,.00015,
.03,.03,.003,.003,.03,.03,.003,.003,
.023,.023,.0023,.0023,.023,.023,.0023,.0023,.015,.015,.0015, .0015,
.007,.007,.0007,.0007,.007,.007,.0007,.0G0T,
.003,.0C3,.0003,.0003,.003,.003,.0003,.0003, .001E,.,0015,.00015, .00015,
.0015,.0015,.00015,.00u15,.0015,.0015,.00015,.00015,
.03,.03,.003,.003,.03,.03,.003,.003,
.023,.023,.0023,.0023,.023,.023,.0023,.0023,.015,.015,.0015, .0015,
.007,.007,.0007,.0007, .007,.007,.0007, .COOT7,
.003,.003,.0003,.0003,.003,.003,.00C3,.0003,.0015,.0015, .00015, .00015,
.0015,,0015,,00015, .00015,.0015,.0015,.00015,.00015,
.03,.03,.003,.003,.03,.03,.003,.003,
.023,.023,.0023,.0023,.023,.02%,.0023,.0023,.215,.015,.0015,.0015,
.007,.007,.0007,.0007,.007,.007,.0007,.0007,
.003,.003,.0003,.0003,.063,.003,.0003,.0003, .0015,.0015,.00015,.00015,
.0015,.0015,.00015,.00015,.0015,.0015,.,00015,.,00015,
.03,.03,.023,.003,.0%,.03,.003,.003,
.023,.023,.0023,.0023,.023,.023,.0023, .0023,.075,.015,.0015,.0015,
.v07,.007, .2007, .0007, .007, . 007, .0007, . 0007,
.003,.003,.0003,.0003..003,.003,.0003,.0003,.0015,.0915,,00015,.00015,
.0015,.001%,,00015,.00015,.0015,.0015,.00015,.00015,
.03,.03,.003,.003,.02,.02,.003,.003,
.023,.023,.0023,.0023,.023,.623,.00"3,.0023,.015,.015,.0G15,.0015,
.0o7,.007,.0007,.0007,.007,.007,.0007,.0007,
.003,.003,.0003,.0003,.003,.002,.0003,.0003, .0015,.0015,.00015,.00015,

H-32



WFSCM - NECE ' ' Sample VISCOUS Input

.0015,.0015;.00015,.00015,.0015,.0015, .00015, .00015,
.03,.03,.003,.003,.03,.03,.003,.003,
.023,.023,.0023,.0023,.023,.023, .0023,.0023, .015, .015, .0015, .0015,
.007,.007,.0007, .0007,.007, .007, .0007 , .0007,
.003,.003,.0003,.0003,.003,.003,.0003,.ooc3,.0015,.0015,.00015,.0001
.0015,.0015,.60015,.00015, .0015, .0015, .00015, .00015,
.03,.03,.003,.003,.03,.03,.003,.003,
.023,.023,.0023,.0023,.023,.023,.0023, .0023, .015, .015, .0015, .0015,
.007,.007,.0007, .0007,.007,.007, .0007, .0007,

.003,.003,.0003, .0003,.003,.003,.0003, .0003, .0015, .0015, .00C15, .06015,
.0015,.0015,.00015,.00015,.0015,.0015, .00015, .00015,
.03,.03,.003,.003,.03,.03, .003, .003,

.023,.023, .0023,.0023,.023,.023, .0023, .0023, .015,.015, .0015, .0015,
.007,.007, .0007, .0007, .007, .007, .0007, .0007,
.003,.003,.0003,.0003,.003,.003, .0003, .0003, .0015, .0015, .00015, .00015,
.0015,.0015,.09015,.00015,.0015, .0015, .00015, .00015,
.03,.03,.003,.003,.03,.03,.003,.003,
©+023,.023,.0023,.0023,.023,.023,.0023,.0023, .015, .015, .0015, .0015,
.007,.007,.0067,.0007, .007,.007, .0007, .0007,

.003,.003,.0003, .0003,.003,.003, .0003, .0003,.0015, .0015, .00015, .00015,
.0015,.0015,.00015,.00015,.0015,.0015,.00015,.00015,
.03,.03,.003,.003,.03, .03, .003,.003,
.023,.023,.0023,.0023,.023,.023,.0023, .0023,.015,.015,.001%, .0015,
.007,.007,.0007,.0007, .007,.007, .0007, .0007,
.003,.003,.0003,.0003, .003,.003,.0003, .0003,.0015, .0015, .00015, .00015,
.0015,.0015,.00015, .00G15, .0615, .0015, .00015, .00015,
.03,.03,.003,.003,.03,.03,.003,.003,
.023,,023,.0023,.0023,.023,.023, .0023, .0023, .015, .015, .0015, .0015,
.007,.007, .0007,.0007, .007,.007, .0007, .00OT,
.003,.003,.0003,.0003,.003,.003,.0003,.0002, .0015,.0015, .00015, .00015,
.0015 ,.0015,.00015,.00015,.0015,.C015,.00015, .00015,
.03,.03,.003,.003,.03,.03,.003,.003,
.023,.023,.0023,.0023, .023, .023, .0023, .0023, .015, .015, .0015, .0015,
.007,.007,.0007,.0007,.007, .007, .0007, .0007,

.003,.003,.0003,.0003, .003,.003,.0003,.0003,.0015, .0015, .00015, .00015,
.0015,.0015, .60015,.00015,.0015, .0015, .00015, .00015,
.03,.03,.003,.003,.03,.03,.003,.007,
.023,.023,.0023,.0023,.023,.023, .0023,.0023, .015, .015, .0015, .0015,
.007,.007, .0007,.0007, .007,.007, .C00T, .0007,

.003,.003, .0003,.0003,.003,.003, .0003, .0003, .C0 15, .0015,.00015, .00015,
.0015,.0015,.00015,.00015,.0015,.0015,.00015, .003 5,
.03,.03,.003,.003,.03,.03,.003,.003,
.022,.023,.0023,.0023,.023,.023, .0023, .0023, .015, .015, .0015, .0015,
.007,.007,.0007,.0007,.007, .007, .000T, .0007,

.003,.003,.0003,.0003, .003,.003,.0003,.0003, .0015, .0015, .00015, .00015,
.0015,.0015,.00015,.00015, .0015, .0015,.00015, .00015,
.03,.03,.003,.003,.03,.03,.003,.003,
.023,.023,.0023,.0023,.023,.023, .0023, .0023,.015, .015, .0015, .C015,
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Sample VISCOUS Input . WFSCM - NECE

.007,.007, .0007,.0007, .007, .007, .0007, .0007,
.003,.003,.0003,.0003,.003,.003,.0003,.0003, .0015, .0015, .00015, .00015,
.0015,.0015,.00015,.00015,.0015,.0015,.00015, ,00015,
.03,.03,.003,.003,.03,.03,.003,.003,
.023,.023,.0023,.0023,.023,.022,.0023, .0023, .015,.015, .0615, 0015,
.007,,007,.0007, .0007, .007,.007, 0007, . 0007,

.003,.003,.0003, .0003, .003, .003, .00C3, .0003, .0015, .6015, .00015, .00015,
.0015,.0015,.00015,.00015,.0015,.0015, .00015, .00015,
.03,.03,.00°,.003,.03,.03,.003,.003, .
.023,.023,.0%°3,.,0023,.023,.023,.0023, .0022, .015,.015, .0015, .0015,
.007,.007,.00¢7,.0007,.007,.007,.0007, .0007,
.003,.093,.000%,.0003,.00%,.003,.0003, .6003, .0015, ,0015, .00015, .00015,
.C015,.0015,.00015,.00015,.0015,.0015,.00015, .00015,

&EN
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WFSCM - NECE

GAL:VERSION T - JULY 8, 1982 - REV. A - PROGRAM VISCOUS

WFSCM - (B=.00025, BETA PLA«E,KP=4,CKz0.,.2,.4,1.,NVM=.03H/200,NVL2.003H/200
JP=3  KP=§ LPz12 WMP=24 DL=  0.300E 05
LATITUDE NF GRID ORIGIN=z24. DEG

BETA-PLANE APPROXIMATION USED - ANGLE BETWEEN X-AXIS AND TRUE POPTH= 65.

STILL WATER DEPTHS IN METERS FOLLOW:

X DIRECTION
-Y- 1 2 3 L] 5 6
24 200. 200 150. 140. 90.0 0.0
23 200. 200, 150. . Yho. 50.0 60.0
22 200. 200. 150. 140. 90.0 60.0
21 200. 200. 150. 140. . %0.0 60.0
20 200. 200, 150. 140. 90.0 60.0
19 200. 200, 150. 140. Q0.0 60.0
18 200. 200. 150. 19, 90.0 60.0
17 200, 200, 159. 0. 90.0 60.0
16 200, 200, 150. 140, 90.0 60.
15 200. 200. 150, 140, 90.0 60.0
L] 200. 200. 150, 140. 99.0 60.0
13 200. 200. 150, 1o, 90.0 60.0
12 200. 200, 150, 140. 90.0 60.0
1 200. 200. 150. 140, 9.0 60.0
10 200, 200. 150, 140. 0.0 60.0
9 200. 200. 150. 140, 90.0 60.0
8 230. 200. 150. 140, 90.0 69.0
7 200. 200. 150. 140, 90.0 60.0
6 200, 200. 150. 140, 90.0 60.0 .

-3 -

Sample VISCOUS Output
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Sample VISCOUS Output

5 200.
L] 200,
3 260,
2 200.
1 260.
-Y=- 1"
24 0.0
23 10.0
22 10.0
21 10.0
20 10.0
19 ~10.0
18 10.0
17 10.0
16 10.0
15 10.0
L] 10.0
13 10.0
12 10.0
1" 10.0
10 10.0
9 10.0
8 10.0
7 10.0
6 10.0
5 10.0
4 10.0
3 10.0
2 10.0
1

0.0

200.
200,
200,
200.
200.

12

OOPOOOOO
o . v .
[« NN~ N-N- . ¥.1

= X-N-E-N-N-}
(SR~ N~ X- - N

B
Qoagco

o000

OOO?QO
-~ X~ K- X N- N3

150,
150.
150,
150.
150,

140,
1ho.
140,
140,
1o,

CONTINUED FROM PREVIOUS PAGE

13

1

X DIRECTION
15
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17

19

WFSCM - NECE
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<o V'*'.!J‘!."‘"“-'A‘!':

WFSCM - NECE Sample VISCOUS Output

THE LAYER DEPTHS FOR THE EDDY VISCOSITY FOLLOW (KONDIIENSICHNAL):

X DIACCTION

Y- 1 2 3 L] 5 6 ¢ 7 8 9 10
24 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 0.200 0.200 0.200 0.2n0 0,200 0.200 0.200 . 0.200 0.200 0.200
24 0.400 0.400 0.%00 0.499 O’.“OO 0.400 0.4c0 0.400 0.400 0.%00
24 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 -
23 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 0.200 0.200 0.200 0.200 0,200 0.200 0.200 0.200 0.200 0.2C0
23 0.400 0.0 0.h%0 0.%00 0.400 0.400 0.400 ®0.4c0 0,400 0.%00
23 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 T 1,00
22 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200
22 0.400 0.%00 0.400 0,400 0.460 0.400 0.400 0.%00 0.800 0.400
22 1.00 1.00 1.00 1.00 1.00 - 1.00 1.0¢ 1.00 1.00 1.00
21 0.0 0.0 0.0 0.0 0.0 0.0 %.0 0.0 0.0 0.0
2t 0.2c0 0.200 0.700 0.200 0.200 0.200 0.200 0.200 0.200 0.200
21 0.4c0 0.400 0.400 C.400 0.409 0.400 0.%30 0.400 0.400 0.Lco
21 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.G0
e 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 0.200 0.200 0,200 0.200 0.200 0.290 0.200 0.200 0.200 0.200
20 0.400 0.%00 0.%00 0.400 0.4G0 0.400 0.%00 0.500 0.400 0.400
20 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
19 0.0 0:0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 0.200 0.200 0.2¢00 0.200 0.200 0.200 0.200 0.2C0 0.200 0.200
19 0.400 G.%00 0.400 0.400 0,400 0.400 0.400 0,400 0.400 0,400
19 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 0.200 0.200 0,200 0.200 0.220 0.zc0 0.200 0.200 0.2u0 0.200
18 0.400 0.400 0.%00 0.400 0.400 0.400 0.4%00 0,100 0.400 0,800
18 1.00 1.C0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
7 0.0 0.0 0.0 Q.0 0.0 0.0 0.0 0.0 0.0 0.0
17 0.200 0.200 , 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.2¢0
17 0. 400 0.%00 0.200 0.400 0.400 0.%00 0.400 0.400 0.400 0.400
17 1.00 1.00 1.00 1.60 1.00 1.00 1.00 1.00 1.00 1.00
16 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0 0.0 0.0
16 0.200 0.200 0.200 0.200 0.:00 0.200 0.200 0.200 0.200 0.200
16 0.400 - 0,400 0.400 0.400 0.4%00 0.400 0,400 0.400 0,400 0.%00



“ -5'4:-“.;],

Sample VISCOUS Output’ WFSCM - NECE
16 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15  0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200
15  0.koo 0.4c0 0.400 0.%00 0,100 0.400 . 0.1400 0.500 0.400 0.400
15 1.00 1.00 © 1,00 1.00 | 1.00 1.00 1.00 1.60 1.00 1,00
" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0 - 0.0 0.0
1% 0.200 0.700 0.200 0.200 ' 0.200 0.200 . 0.200 0.200 0.200 0.200
1 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.100 0.400 0.500
1 1.00 1.0 1.00 1.00 1.00 1.00 1,00 1.00 1,00 1.00
13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17 9.200 0.200 0.209 0.200 0.200 0.200 0.200 0.200 0.200 n.200
13 0.400 0.400 0.400 0.100 0.400 0. 400 0.400 0.400 0.hco 0,400
13 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.60
12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200
12 0.409 0.100 0,400 . 0.400 0.4c0 0.%00 0.400 0.400 0.400 0.400
12 .00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 ° 1.00 1.00
11 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0
1 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200
1 0,400 0.400 0.400 0.800 0.%00 . 0,800 *  0.400 0.%00 0.400 0.400
1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.0
10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200
19 0.409 0.4%00 0.400 0.400 0.450 0.400 0.100 0.400 0.400 0.400
10 1.00 1.00 1.00 1.00 1.00 1.00 1.00 ° 1.00 1.00 1.00
9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9  0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200
9  0.400 0.400 0.400 0.400 0.420 0.400 0.4100 0.400 0.400 0.800
9 1.00 1,00 1.00 . 1.00 1.00 - 1.00 1.00 1.00 1.00 1.00
8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 . 0.200 0.290
8  0.400 0.400 0.400 0.400 0.1400 0.400 0,400 0.400 0.%00 0.400
8 1.00 1.00 1.00 1.00 1.C0 1.00 1.00 1.00 1.00 1.00
7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
1 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200
7 0.400 0.400 .0.400 0.400 0.100 0.400 0.%00 0.400 0.400 0.400
7 1.00 1.00 1.00 1,00 1.00 1.00 1.00 1.00 1.00 1.00 ,
6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6  0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200



WFSCM - NECE

0.400
1.00
0.0
0.200
0.400
1.00
0.0
0.200
0.400
1.00
0.0
0.200
0.400
1.00
0.0
0.200
0.4500
1.00
0.0
0.200
0.400
1.00

St NN WWWW T EE SV

24 1.00

0. %00 0.%00 0.100
1.00 1.00 1.00
0.0 0.0 0.0
0.200  0.200 0.200
0.400 0.400 0. 100
1.00 1.00 1.00
0.0 0.0 0.9
0.200 0.200 0.200
0.400 0.400 0.400
1.00 1.00 1.00
0.0 0.0 0.0
0.200 0.200 0.200
0.400 0.400 0,100
1.00 1.00 1.00
0.0 0.0 0.0
0.200 0.200 0.200
0.400 0.400 0. 400
1.00 1.00 1.00
0.0 0.0 0.0°
0.200 6.200 2,200
0.400 0.400 0,400

1.00 1.00 1.00

CONTINUED FRCM PREVIOUS PAGE
X CIRECTION
13 14 15
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0,400
1.00
0.0
0.200
0.4500
1.00
0.0
0.200
0.400
1.00
0.0
0.200
© Yoo
1.00
0.0
0.200
0.400
1.00
0.0
0.200
0.4%00
1.00

16

-—

17

0.400
1.00
0.0
0.200
0.%00
1.00
0.0
u.200
0.400
1.00
0.0
0.200
0.4%00
1.00
G.0
0.200
0.400
1.00
a.0
0.200
0.500
1.00

18

Sample VISCOUS Output

0.400
1.00
0.0
0.200
0.4C0
1.00
0.0
0.200
0.400
1.00
0.0
0.200
0.%00
1.00
0.0

0.200

0.400

1.00

0.0

0.200

0.400
1.00

19

1.00

20



Sample VISCOUS Output WFSCM -' NECE

23 0.0 0.0
23 0.200 0.200
23 0.400 0.400
23 1.00 1.00
22 0.0 0.0
22 0.200 0.200
22 0.400 0.400
2 1.00 1.00
21 0.0 0.0
21 0.200 0.200
21 0.400 0.400
21 1,00 1.00
20 0.0 0.0 .
20 0.200 0.200
20 0.u00 0.100
20 1.00 1.00
19 0.0 0.0
19 0.200 0.200
19 0.400 0.400
19 1.00 1.00
18 0.0 0.0
18 - 0.200 0.200
18 0.%00 0.400
18 1.00 1.00
17 0.0 0.0
17 0.200 0.200
17 - 0.h00 0.400
17 1.00 1.00
16 0.0 0.0
16 0.200 0.200
% 0.100 0.400
16 1.00 ° 1.00 .
15 0.0 0.0
15 0.200 0.200
15 0.400 0.100
15 1.00 1.00
1 0.0 0.0
1 0.200 0.200
1" 0.400 0.100




WFSCM - NECE
14 1.00
13 o0.0.
13 0.200
13 0.400
13 1.00
12 0.0
12 0.200
12 0.400
12 1.00
11 0.0
11 0.200
11 0.%00
1" 1.00
10 0.0
10 0.200
10 0.400
10 1.00
9 0.0

9  0.200
9  0.400
9 1.00
8 0.0

8  0.200
8  0.400
8 1.00
7 0.0

7 0.200
T 0.lco
7 1.00
6 0.0

6  0.200
6 0.400
6 1.00
5 0.0

5  0.200
5 0,400
5 1.00
N 0.0

4 0.200

H-#1

Sample VISCOUS Output



Sampie VISCOUS Output

FRICTION COEFFICIENTS (M/SEC):

Y-
2k
23
22
21
20
19
18
17
16
15
L]
13
12
1"

1
0.250E-03
0.250E-03
0.250E-03
0.250E-03

250E-03
0.250E-03
0.250E-03
0.250E-03
0.250E-03
0.250E-03
0.250£-03
0.250E-03
0.250E-03
0.250E-03

¥ 0.400 0.400
] 1.00 1.00
3 0.0 0.0

3 0.200 0.200
3 0.400 0.4c0
3 1.00 1.00
2 0.0 0.0

2 0.200 0.200
2 0.400 0.400
2 1.00 1.00
1 0.0 0.0

1 0.200 0.200
1 0.400 0.400
1 1.00 1.00

2
0.250E-03
0.2505-03

*0.2502-03
0.250:-03
0.250E-03
0.250E-03
0.250E-03
0.250E-03
0.250C-C3

0.2508-03"

0.250E-03
0.250E-03
0.250E-03
0.250E-03

0.250E-03
0.250E-03
0.2508-03
0.250E-C3
0.250E-03
0.250E-03
0.250E-03
0.250E-03

y
0.257E-03
0.250€-03
0.2508-03
0.2508-03
0.25CE-03
0.250E-03
0.2508-03
0.2502-03
0.250E-03
0.2508-03
0.250E-03
0.250F-03
0.25CE-03
0.250E-03

X DIRECTION
5
0.250£-03
0.2506-03
0.255E-03
0.2502-03
0.2502-03
0.250£-03
0.250£-03
0.250£-03
0.2503-03
0.250£-03
0.250E-03
0.230E-03
0.2502-03
0.250E-03

6

0.250E-03

0.2502-03
0.25CE-03
0.250E-03
0.2508-03
0.2508-03
0.230E-03
0.2508-03
0.2508-03
0.2508-03
0.2502-03
0.250%-03
0.250E-03
0.2508-03

7
0.25CE-03
0.250E-03
0.250E-03
0.250E-03
0.250C-03
0.2502-03
0.250E-03
0.250E-03
0.2502-03
0.250E~03
0.250E-03
0.250E-03
0.25CE-03
0.250E-~03

8
0.250E-03
0.250E-03
0.250E8-03
0.250E-03
0.25CE-03
0.250E-03
0.250£-03
0.2503-03
0.250F-03
0.2502-03
0.2502-03
0.250C-03
0.250E-03
0.25CE-03

WFSCM - NECE

9
0.2508-03
0.2508-03
0.256E-03
0.2508-03
0.250E-03
0.250£-03
0.250E-03
0.250E-03
0,250E-03
0.250E-03
0.250E-03
0.2502-03
0.250E-03
0.250E-03

10

0.2508-03
0.250E-03
0.2505-03
0.2350E-03
0.2502-03
0.2592-03
0.250E-03
0.250E-03
0.250E~03
0.2502-03
0.25CE-03
0.2502-03
0.250E-03
0.250E-03

o A YR T T ——— -



WFSCM - NECE

-

AN TN IDOVO

0.250E-03
0.2502-03
0.250E-03
0.250E-03
0.250E-03
0.250E-03
0.250£-03
0.2508-03
0.250£-03

" 0.250E-03

1
0.250E-03
0.250E-03
0.750E-03
0.250£-03
0.250E~03
0.250E-03
0.250E-03
0.250£-03
0.250E-03
0.250E-03
0.2502-03
0.230€-03
0.2508-03
0.250E-03
0.2508-03
0.2502-03
0.250E-03
0.250E-03
0.250E-03
0.250E-03
0.250E-03

0.250E-03
0.250€-03
0.250E-03
0.250€-03
0.2508-03
0.25CE-03
0.250E-03
0.250E-03
0.250€-03
0.2508-03

12
0.250€-03
0.250E-03
0.2502-03
0.250E-03
0.250E-03
0,250E-03
0.2508-03
0.250E-03
0.250E-03
0.250E-03
0.250E-03
0.2508-03
0.250-03
0.250E-03
0.2578-03
0.250E-03
0.253E-03
0.2508-03
0.2502-03
0.250E-03
0.2508-03

0.250E-03
0.250E-03
0.250E-03
0.250E-03
0.2%0E-03
0.250E-03
0.250E-03
0.250E-0)
0.250E-03
0.2508-03

0.250E-03
0.250E-03
0.250E-0)
0.2508-03
0.25CE-03
0.2508-03
8.250£-03
0.250E-03
0.250E-03
0.250E-03

0.2508-03
0.2502-03
0.250E-03
0.250E-03
0.250E-03
0.2508-03

«250£-03
0.2502-0)
0.2508-03
0.250E8-03

CONTINUED FROM PREVIOUS PAAE

13

L)

X DIRECTION
15

B-43

0.2508-03
0.250E-03
0.2508-03
0.250E-03
0.2508-03
0.250E-03
0.250E-03
0.250E-03
0.250E-03
0.2508-03

16

0.250E-03
0.2562-03
0.250€-03
0.2508-03
.250E-03
0.250E-03
0.250E-03
0.250£-03
0.250£-03
0.2508-03

0.250E-03
0.250E~03
0.250£-03
0,250E-03
0.25GE~03
0.250£-03
0.250E-03
0.2508~03
0.250E-03
0.250E-03

18

Sample VISCOUS Output

0.250E-03
0.250E-03
0.2508-03
0.2502-03
0.250E-03
0.290E-03
0.250F-03
0.250E-03
0.2508-03
0,250E-03

19

0.250E-03
0.250£-03
0.25CE-03
0.2302-03
0.2%05-03
0.25CE-0
0.250E-0
0.2502-0
0.2502-0
0.250E-03

20
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Sample VISCOUS Output

- w

0.250E-03
0.25CE-03

0.250E-03

0.250E-03
0.250E-03
0.250E-03

/ TIME L®9988% HoyRs /
NV (SQ MTS/SEC):

1 2
0.300E-01  0.300E-01
C.3CCE-0t  0.300E-01
0.300E-02  0.3COE-02
0.300E-02  0.300E-02
0.300E-01  0.300S-01
0.300E-01  0.300E-01
0,300E-02  0.3C0E-02
0.300E-02  0.300E-02

- 0.300E-01  0.300E-01
0.300E-01  0.3D0E-O1
0.3002-02  0.3C0E-02
0.3008-02 0.300E-02
0.300E-01  0.300E-01
0.300E-01  0.3007-01
0.300E-02  0.300F-02

3
0.230E-01
0.230£-01
0.2308-02
0.230E-02
0.230E-01
0.230E-01
0.230E-02
0.2308-02
0.220E-01
0.230F-01
0.230E-02
0,230E-02
0.230E-01
0.230E-01
0.2308-02

3
0.239E-01
0.230E-01
0.230£-02
0.230P-02
0.23CE-01
0.230£-01
0.230E-02
0.2308-02
0.230E-01
0.230E-01
0.230E-02
0.230E-02
0.230E-01
0.230E-01
0.230R-02

X DIRECTION

5
0.1508-01
0.150E-01
0.150E-02
0.15018-02
0.15CE-01
0.152E-01
0.130%-02
0.150E-02
0.157E-01
0.15CE-01
0.150E-02
0.150F-02
0.13507-01
0.150£-01
0.150E-02

R-t4

0.7008-02
0.700E-02
0.706F~03
0.7008-03
0.7002-02
0.7002-02
0.700E-03
0.7002~-03
0.70NE-02
0.7002-02
0.70CE-03
0.7G2€E-03
0.700E-02
0.7COE-02
0.700£-03

7
0.700E-02
0.7007-02
0.700E-03
0.700£-03
0.70UE-02
0.700F-02
0.700E-03
0.700E-03
0.7008-02
0.700E-02
0.700E-03
0.700E-03
0.709E-02
0.7002-02
0.700£-03

0.300E-02
0.3002-02
0.309E-03
0.307z-03
0.300:.02
0.2008-02
0.300E-03
0.3098-03
0.300£-02
0.300E-02
0.300E-03
0.300F-03
0.300E-02
0.300E-02
0.300£-03

WFSCM - NECE

9 10
0.300B-02  0.15CE-02
0.300£-02  0.150£-02
0.300E-03  0.159E-03
0.300E-G3  0.15Ci-u3
0.3008-02  0.130E-02
0.300E-02  0.1500-C2
0,300E-03 0.1502-03
0,360B-03  0.153E-03
0.300E-02  0.1508-02
0.300B-02  0.15CE-C2
0.300E-03  0.1SCE-C3
0.3008-03 0.1502-03
0.306E-02  0.15CE-02
0.3007-02  0.1508-02

- 0.300E-03 0,1502~03



B e O VSRR N

WFSOM -~ NECE

21 0.300E-02
20 0.300E-01
20 0.2CNE-01
20 0.300E-02
20 0.3002-02
19 0.2C0E-01
19 C.300E-01
19 0.30%E-02
19 0.30CE-02
18 0.350%-01
18 0.300E-01
18 0.300E-02
18 0.3008-02
17 0.300E-01
17 0.300E-01
17 0.300E-02
17 0.300E-02
16 ©0.3C0E-01
16 0.3¢02-01
6 * 0.3008-02
16 0.300E-02
15 0.300E-01
15 0.300E-01
15 0.300E-02
15 0.300E-02
L] 0.300E-01
1 0.300£-01
1 0.300E-02
L] 0.30032.02
13 0.300E-01
13 0.300E-01
13 0.3008-02
13 0.3002-02
12 0.3008-01

0.300E-02
0.3002-01
0.300€E-01
0.3008-02
0.3008-02
0.3008-01
0.3CGE-01
0.3005-02
0.3002-02
0.306E-01
0.30GE-01
0.2068-02
0.300%-02
0.3002-01
0.300E-01
d.3005-02
0.390£-02
0.3008-01
0.3008-01
0.3008-02
0.300E-02
0.390°8-01
0.3G0R-31
0.3008-02
0.300E-02
0.37CE-01
0.200E-0¢
0.300E-02

_ 0.3008-02
0.300£-01

0.300E.-01
0.300E-02
0.3008-02

0.3002-01

0.230E-02
0.230E-01
0.230E-01
0.230£-02
0.2302-02
0.230E-0%
C.z30E-01
0.2208-02
0.2302-02
6.2302-01
0.230E-01
0.2302-02
0.230£-02
0.230F-01
0.2308-01
0.2308-02
0.230£-02
0.2358-01
0.2307-01

#.2308-02

0.2308-02
0.2328-01
0.2308-01
0.230E-02
0.2306-02
0.2308-01
0.230F-01
0.230B-02
0.23CE-02
0.230E-01
0.230%-01
0.23CE-02
0.230E-02

0.2308-01

€.2308-02
0.230E-01
1.23CE-01
1.2208-02
0,2378-02
0.2352-01
0.2305-01
¢.23ug-02
6.2398-02
0.2392-01
0.2302-01
0.2307-02
0.2208-02
0.:302-01
0.23CE-01
0.2772-02
0.2302-92
0.2308-C1
0.230r-01
0.2305-02
0.230£-02
0.2308-01
0.230C-01

.230E-02
0.230:£-02
0.2306-01
0.2328-G1
0.230£-02
0.2308-02
0.23CE-01
0.239%-01
0.2307%-(2
0.2305-02

0,23CE-01

0.1508-02
0.1502-01
0.1508-01
0,15 5E-02
0.1752-¢c2
0.1592-01
Q.1958-01
0.1302-82
©.1502-02
0.1508-01
0,1507-01
0,1503-02
0.150E-02

1
1502-01
1802-02
120T.02
1

1
1

.
1AN AL

WM

H%-01
08-01

QONOOLILOVLOOOOOOOO

JAE0E00
0.1502-02
0.15C7-02

0.1502-01

" R-a5

0,7008.02
0.7008-03
0.70CC-C3
0.7CCE~02
0.7CI2-02
0.7C02-03
0.700-03
0.7008-02
0.7007-C2
0.7002-03
0.70CE-03
0,7C02-02
0.7082-02
0.7502-93
0.700E-93
0.760F-02
0.70CE-02
0.760%-03
0.700E-03
0.70CE-02
0.70CE-02
0.7032-03
0.7002-03
J.TI%2-02
0.700%-02
0.7008-03
0.700E-03
0.700E-02
0.707E-02
2. 7005-03
0.700E-03

0.700E-02

-0,700E-03

0.70CE-02
0.700E-02
0. 700E-03
0.70¢E-C3
0.7078-02
0.7c02-02
6.7002-03
0.700%-03
0.70CE-02
0.706E-C2
0.700£-03
0.7502.03
0.7005-02
0.703E-02
0.709E-03
0.750£-03
0.70CE-02
0.700F-02
0.90C5-C3
0.700%-03
0.7002-02
0.7C0E-02
©.760C-03
0.700£-03
0.706-02
0.70%E-02
0.7G28-03
0.700E-03
0.7002.02
0.7008-92
0.7028-03
0.7008-03

0.7008-02

Sample VISCOUS Output

0.3005-03
0.3090-02
0.3095-62
0.3702-03
0.300E-03
0.3C0E-02
0.300E-02
0.3202-63
0.260E-03
0.:002-02
9,3098-02
0.300£-03
0.300£.03
0.3008-02
0.3908-02
0.370F-03
0.200%-93
0.390E-02
0.300E-02
0.3508-03
0.2008-03
0.3c0B-02
0.30CE-02
0.319GE-03
0.2005-03
0.3008-32
0.3002-02
0.3002-03
0.360%-03
0.3005-02
0.300E-02
0.3297-03
0.30CE-03

0.300E-02

0.309%-03
0.300E-02
0,30CE-02
0.3000-03
0.30132-03
0.35062-02
0.300E~02
0.30032-03
0.3062-03
0.300E-02
0.3008-02
0.3302-03
0.3002-03
0.3008-02
0,302%-02
0,3202-03
0,3WE-03
0.3705-02
0.300E-02
0.300E-03
0.300E-03
0.31.0E.02
0.3008-02
0.3008-03
0.3508-23
0.3002-¢

0,335%5.02
0.3002-03
0.3098-03
0.300E-02
©.300E-02
0.3002-03
0.3002-03

0.300E-02

0.150£-03
0.150E-02
0.130E-02
0.1502-03
0.1508-03
0.%303-62
0, 150002
0,152zZ-03

0.1505~02 ’

0.15068.C
0. 120E-02
0. 130E-03
0.150Z-93
0.1508-02
0. 150802
0.150%-03
0.1572.03
0.1503-32
0.1502-62
0.150E-03
0.1502-03
0,1508.02
0.1505-52
0.1503-03
0.1502-03
0. 150842
0.15082-02
0.1507-03

0.1502-03

0.15CE-02
0,1307-02
0.150E-u3
0.15CE-03

0.15¢2-02

R e
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Sample VISCOUS Output

T I g g
S0 8oL pnN

NN MW XEETVVNANONRANG N1 DDODOD OO

0.300E-01 0.
0.300E-02 0.
0.300E-02 0.
0.3008-01 0.
0.3008-01 ©.
0.3008-02 O.
0.3008-02 0.
0.300E-01 0.
0.3002-01 0.
0.300E-02 0.
0.3008-C2 0.
0.300E-01 0.
0.30CE-01 0.
7.300E-02 0.
0.3008-02 O,
0.3006-01 O,
0.300E-01 0.
0.300E-02 0.
0.3005-02 0.
0.300E-01 O,
0.300E-01 O,
0.300E-02 O,
0.300E-02 0.
0.300E-01 0.
0.300E-01 0.
0.300E-02 0.
0.300E-02 0.
0.30CE-01 0.
0.3C0E-01  O.
0.300E-C2 0.
0.3008-02 0.
0.3008-01 O.
0.307E-01 0.
0.300E-02 0.
0.300E-02 0.

0.300 E-0E-03

0.300E-01 0.
0.300E-01 0.
0.300E-02 0.

3008-01 0.230B-01 0.23CE-01
3002-02 0.230E-02 0.230£-032
300E-02 0.230E-02 0.2308-02
300E-0!' 0.2208E-01 0.233Z-Ct
300E-01  0.230E-01 0.23CE-01
300E-02 0.2308-02 0.230E-02
3008-02 0.230B-02 0.230E-02
300E-01  0.23uE-O0t  0.23CE-01
300E-01  0.230E-01  0.237E-01
30CE-02 0.230E-02 0.230E-02
3C0Z-02  0.2308-02 0.230F-02
300E-01  0.239E-01  0.2:CE-01
3C0E-01  0.230£-01  0.230E-01%
300E-02 0.230E-02 0.230F-92
3J00E-D2  0.2305-02 0.239E-02
300E-01  0.230E-01  0.230F-01
3jo0C-0t  0.230E-0t  0.220E-01
300E-02  0.230E-02 ©0.230E-02
300E-02 0.230E-02 0.220%-02
3002-01  0.230E-01 0.2302-01
300E-01  0.2308-01  0.230E-01
300E-02 0.230E-02 0.230E-02
300E-02  0.2308-02 0.230E-02
32IE-01  0.239E-0V ° 0.230E-C1
300E-01  0.230E-01  0.230F-01
3008-02 0.230E-02 0.230C-02
30CE-02 0.230E-02 0.230E-N2
300E-01 6.23CE-01 0.2302-01
3C0E-01  0.230E-01  0.230E-01%
300E~02  0,230E-02 . 0.230£-02
300E-02 0,2308E-02 0.230F-02
300E-01  0.230E-01  0.230E-01
300E-01  0.230F-01 0,23CF-0V
00E-02 0.230E-02 0.230F-02
306E-02 0.230F-02 0.230F-02
0.300E-03  0.1508-03
300E-01 0,230E-0t  0.230E-01
300E-01  0.230E-01  0,230E-01
300E-02 0.230E-02 0.2302-02

0.15CE-01
0.1502-02
0.1508-02
0.1502-0%
0.15C8~01
0.15CE-02
0.157°8-02
0. 150E-01
0.150E-01
0.150E-02
0.1502-02
0.15"
0.1508-01
0.1590C-02
0.1505-02
0.15CE-01
0. 150E-01
0.150E-02
0. 159E-02

" 0.130E-01

0. 150801
0.1%.07-02
0.1572-02
0.1520.-01
0.130z-01
0.150E-02
0.1505-02
0.153E-01
0.150E-01
0. 150702
0. 150E-02
0, 150£-01
0. 15NE-01
0.1565-02
0.150E-02

0.150E-01

0.150B-01
0. 15CE-02

H-h6

0.7008-02
0.700E-93
0.700E-03
0.7007-02
0.7308-92
0.790E-03
0.760E-03
0.700E-G2?
0.70CE-02
0.736F-03
0.7095-03
0.7005-02
0.700E-02
0.700E-03
0,7695-03
0.002-C2
0.707°E-02
0.7005-03
0.7002-03

© 0,7008-02

0.7002-02
9.70CE-03
0.70u2-03
0.700E-02
0.700E-02
0.700F-03
0.700E-03
0.700E-02
0.700F-02
0.700E-03
0.700E-03
0.700£-02
0.700B-02
0.700E-0)
0.700F-03

0.700E-02
0.700E-02
0.700E-03

0.700B-C2
0.7008-03
0.700E-03
0.7602.02
0.700E-02
0.19%E-0)
0.7C5E-93
0.700E-02
0.7CCE-02
0.700F-03
0.705E-03
0.7005-02
0.700E-02
0.70CE-93
0.7002-03
0.700£-02
0.79CE-02
0.700E-03
0.7C0E-03
0.700R-02
0.7008-02
0.700E-03
0.7002-03
0.700E-02
0.700E-02
0.7N0E-03
0.7042-03
9.70CF-02
0.700E-02
0.700E-03
0.700E-03
0.7008-02
0.700E-02
0.7C0E-03
0.7002-03

0.700E-02
0.700F-02
0.T00E-03

0.300E-02
0.300E-03
0.300E-03
0.300F-02
0.200£-02
0.00E-03
0.350E-03
0.3008-02
0.3998-62
0.3008-03
0.300E-03
0.3068-02
0.370E-02
0.370E-03
0.300C-03
0.300E-02
0.300C-02
0.390E-03
0.3007-03
0.3C0E-02
0.308E-02

0.;008-03

0.303E-93
0.3NCE-03
0.300%-92
0.3C0E-02
0.300¢-03
0.30GE-03

0. 300E-02
0.300E-02
0.300F-03

WFSOM - RECE
0.30CE-02  ©.150E-02
0.309E-03  0.15CE-03
0.300£-03  0.1502-03
0.3060E-92 0.150E-02
0.300£-92  0.1508-C2
0.3CCE-D3  0.1702-03
0.3(0E-93  0.150%-03
0.00E-02  0.15CE-C2
0.300£-02  ©.190E-02
0.3098-03  0.150E-03
0.900£-03  0.15CE-03
0.3008-02  0,159E-02
0.3008-02  0.1592-02
0.3007-03  0.1502-03
0.300£-03  0.1572-03
0.3005-02 0, 1508-02
0.3068-02 Q. 1508-02
0.3002-03  0.1%03-03
0.3G0E-C3  0.1508.03
0.300E-92  0,150Z-02
0.300F-C2  0.15C2-02
G.30E~0?  0,1508-03
0.320E-03  0.1568-0)
0.309E-02  0.15(E-02
0.300F-02  0.1500-02
0.3G0F-C3  0.15.E-03
0.300E-03  0.192E-03
0.300E-02  0.156E-02
0.3008-02  0.150E-02
0.300E-03  0.1502-03
0.300C-03  0.1507-03
0.3008-02 0,1508-02
0.300E-02  0.150E-72
0.300E-01  0.150E-03
0.300F-03  0,150E-03
0.200E-02  0.150E-02
0.31CE-02  0,150E-02
0.30CE-03  0.15CE-03



WFSCM - NECE
2 0.300E-02
1 0.3C0E-01
1 t.3008-01
1 0.300E-02
1 0.300E-02

-Y- 1

24 0.150B-02

24 0.150E-02

28  0.150E-03

25 0.150E-03

23 0.15CE-02

23 0.150E-02

23 0.150E-03

23 0.150E-03

22 0.1506E-02

22 0.150E-02

22 0.150E-03

22 0.150E-03

21 0.150E-02

21 0.150E-02

21 0.150E-C3

21 0.150E-03

20 0.150E-02

20 0.150E-C2

20 0.150E-03

20  0.150E-03

19 0.150E-02

T e

0.3008-02
0.300£-01
0.3002-01
0.300E-02
0.300E-02

12

0.150B-02
0.150E-02
0.150E-03
0.150E-03
0.1502-02
0.1508-02
0.1505-03
6.1508-03
0.1502-02
0. 150€-02
0.150E-03
0.150E-03
0.150E-02
0. 1508-02
0.150£-03
0.150E-03
0. 150E-02
0.1502-02
0.1502-03
0.150E-03
0.150E-02

0.230E-02

0.230E-01 -

0.2308-01
0.230E-02
0.230E-02

0.230E-02 0.150E-02
0.2302-01  0.150E-01
0.%30E-01  0.1502-01
0.230E-02  0.150E-~02
0.230E-02  0.150E-02

CONTINUED FROM PREVIOUS PAGE

13

-

X DIPEUTION

" 15

-— -

H-U7

0.7C0E-03
0.700£-02
0.700E-02
0.706E-03
0.700E-03

16

.

0.7008-03
0.700E-02
0.700E-02
0.700E-03
0.700E-03

17

0.300E-03
0.300E-02
0.300E-02
0.300E-03
0.300E-03

18

N

Sample VISCOUS Output

0.300E-03
0.3008-02
0.300£-02
0.300E-03
0.300E-03

19

oo JRpT——
JUPPIFIRPIORTUPIG oL ptvh

¥

0.150E-03

0.150E-02
0.150E~02

0.150E-03
0.150E-03

20

R E XTSI




Sample VISCOUS Output

0.150E-02
0.150E-03
0.150B-03
0.150E-0?
0.150E-02
0, 150£-03
0.150E-03
0.150E-02
0.150E-02
0.150E~03
0.1508-03
0.150F-02
0.150E-02
0.150E-03
0.159E-03
0.150F-02
0.150E-02
0.150E-03
0.150E-03
0.1508- 32
0.1502-02
0.150E-03
0.150E-03
0.1502-02
0.1502-02
0.15ng-03
0.150E-03
0.150E-02
0.150E-02
0.1508-03
0.150£-03
0.1508-02
0.150E-02
0. 150E-03
0.150E-03
0. 150E-02
0.150E-02
0.150E-03
0.150F-03

0.150E-02
0.150E-03
0.1508-03
0.150E-02
0.150R-02
0.150£-03
0.1552-93
0.1505-02
0.1308-02
0.150E-0)
0.150£-03
0.1505-02
0.1507-02
0.1505-03
0.1507-03
0.150E-02
0.1508-02
0.1508-03
0.150E-03
0.150E-02
0.1523-02
0.1508-03
0.150E-0)
0.1502-02
0.1508-02
0.1502-03
0.15CE-03
0.150£-02
0.150F-02
0.150E-03
0.1508-0)
0.150E-02
0.1508-02
0.'503-03
0.150E-03
0. 150E-02
0.150£-02
0, 150E-03
0,150E-03

H-48



WFSCM - NECE

0. 1508-02
0.1508-02
0.150E-03
0. 1505-03
0.1508-02
0. 150E-02
0.150E-03
0.150E-03
0.150E-02
0.150E-02
0.150E-03
0.150E-03
0.150E-02
0.1508-02
0.1508-03
0.150E-03
0.150£-02
0.150E-02
0.150E-03
0.150E-03
0.150E-02
0. 150E-02
0.150E-03
0.150E-03
0. 150E-02
0.150E-02
0.150E-03
0.150E-03
0.150E-02
0.150E-02
0.1508-03
0. 150E-03
0.150E-02
0.150R-02
0.150%-03
0.1508-03

0.150E-02
0.1508-02
0.150E-93
0.1505-83
0.1508-02
0.150£-02
0.150E-03
0.1508-03
0.1508-02
0.1508-02
0.15CE-03
0.150F-03
0.150E-02
0.150E-02
0.1508-03
0.150%-03
0, 1508-02
0.150E-02
0. 150803

* 0.150E-03

0.1508-02
0.1508-02
0.1508-03
0.150E-03
0.150£-02
0.150€-02
0.1508-03
0.150E-03
0.1508-02
0.1508-02
0.150E-03
0.150E-03
0.150E-62
0.150E-~-02
0.150E-0)
0.150E-9)

p-4g

Saople VISCOIS Output
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WFSCM - NECE
10

X DIRECTION
5

Sample VISCOUS Output

A(JLM):

Y-
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Sample VISCOUS Output

WFSCM - NECE

D o MDY VD =0 D D o= N Y
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Sample VISCOUS Output
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Sample VISCOUS Output

H-53

WFSCM - NECE
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Sample VISCOUS Output

- at N A NN

F(L,M) - CORIOLIS

-1-
24
23
22
21
20
19
18
17
16
15
1
13
12

-
-

-
—_NwW IR NR~IDO O

1.48

1

. 0.708E-04

0.702E-0N
0.697E-04
0.692E-04
0.686E-04
0.681E-0%
0.675£-08
0.670E-08
0.664g-04
0.655E-04
0.6532-04
0.647P-04
0.642E-04
0.636E-04
0.631E-0N
0.625g-08
0.6192-08
0.614E-04
0.608E-04
0.603E-0N
0.597E-04
0.5912-04
0.586E-0M
0.580E-0%

=N~ s N-F-F-X-¥-¥-1

o v e

PARAMETER

2
0.710£-04
0. 70-E-ON

0.667E-94
0.6612-04
0.655E-04
0.€502-0%
0.6545-04
0.639E-08
0.633E-04
0.628e-01
0.6220-08
0.616E-04
0.611E-00
0.6058-04
0.60GE-08
0.594E-0%
0.568g-04
0.5838-0%

3
0.7135-04
0.708z-08
0.7075-04
0.697£-04
0.691Z-01
0.6565E-04
0.630E-0M
0.675E-00
0.A69E-04
0.661E-0K
C.6T8E-GY
0.6528-04
0.657€-0%4
0.681E-04
0.6365-04
0.630E-00
0.625E-08
0.6192-0%
0.614E-OU
0.608E-08
0.60'2-04
0.597E-0%
0.585E-00
0.585E-04

h
0.71LE-OR
0. T10E-04
0.705E-04
0.700%-04
0.6912-08
0.6332-08
0.6827-.0%
0.67CE~CH
0.6728-04
0.667E-03
0.66'E-04
0,6552-04
0.6502-08
0.644F-0N
0.635R-CY
0.6338-C3
0.627E-04
0.622E-0M
0.61E-0%
0.609E-04
0.60%E-00
0.5E9E-04
0.558=-04
0.538€-04

X DIPECTION
5

C.TINE-Oh
0.713E-08
0.T707E-0%
0.7C2E-01
0.5657E-CH .
0.62ic-04
0.63FE~QY
0.680%-04

0.571E-04
0.591E-04

R-5%4

6
0.721E-0b
0.7165-0%
0.719E-04
0.7CHE-UE
0.700E-04
0.651E-0%
0.62%E-08
0.633£-01
0.677E-04
0.6722-04
0.6065-0%
0.660E-0%
0.6558-0%
0.C498-04
0.64%08-04
0.6358-0%
0.6302-0%
0.6268-04
0.621£-04
0.557F-04
0 595¢-C

0.524E-04
0.593E-04
0.593E-04

7
0.724E-0%
0.7T19E-01
0.713E-04
0.707E-0%
0.7C2E-04
0.635E-04
0.6%1E-04
0.685E-00
0.682E-0%
C.678E-08
0.€6€3E.00
0.5638-08
0.653E-08

" 0.648E-04

0.643E-08
0.6335-08
0.6312-08
0.6208-01
0.6G1E-08
0.5998-04
0.568z-0%
0.597€-04
0.536E-08
0.536E-04

8
0.72¢8-08
0.7207-0%
0.715E-01
0.71CE-08
0.70uZ.04
0.695E-08
0.6235-08
0. FYSS-ON

0. ﬁxu-oa
0.636E-00
0.6512-08
0.6462-0%4
0.682v-0%
0.633C-04
0,60kE-08
0.£03%-04
0.6012-08
0.603%.04
0.5998-04
0.539E-04
0.533E-00

WESOM -~ HECE
9 10
0.7298-0% 0.7312-0%
0.723C-"%  0.7258.00
0.7132-80  0.7208-24
0.712E-08  0.7152-94
0.7C6B-08 0.7C58~08
0.701E-0%  0,704%S.08
0.£95E-08  0.6%1E-0Y
0.6902-08 0.600R-2R
0.6795-0%  0.871E-0%
0.6THE-QN  0.6752-0%
0.£392-34  0.5728-08
0.66"1E-08  0.6472-04
0.655B-08  0.563E-0R
0.6552-98  0.6358-04
0.650E-0%  0.6338-01
0.65CE-00  J.6128.0%
0.6052-0%  0.6158.0%
0.6C6E-G%  0.£038-08
0.6C%C-0%  0,6072-04
0.60U3-04  0.6L3E-0)
0.6032-0k  0.6558-04
0.602E-0%  0.6QuE-08
0.601E-0% 0.6CLE-ON
0.601E-03  0.604£-04

"t
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EOF:

'WFSCM - NECE
-1~ 1"
24 0.733E-04
23 0.728E-08
22 0.722E-04
21 0.717E-04
20 0.70%E-O%
19 0.699E-04
18 0.694E-08
17 0.689E-04
16 0.684E-0Y
15 0.6808-04
L] 0.6758-04
13 0.671E-GY
12 0.666E-04
1 0.662E-08
10 0.6158-08
9 0.614E-0N
8 0.612B-34
7 0.61:£-04
6 0. 509E-04
5 J.6082-04
L] 0.607E-0Y4
3 0.6072-04
2 0.606E-0h
1 0.606E-0%

CONTINUED FROM PREVIOUS PAGE
% DIRECTION
12 13 " 15 16 17

0.736E-08

0.730E-04

0.717E-04

0.7125-04

0.707E-04

0.702E-04

0.597E-04

0.692E-04

0.688E-04

0.683E-08

0.679E-04 .
0.6TUE. .08

0.670£-08

0.5192-04

4.6172-08

0.616E-0M

0.614E-CH

0.6138-08

0.612E-08

0.611E-08

0.6108-04

0.6092-04

0.5098-04

0.609E-04 ‘ . .

H-5S

Sample VISCOUS Output

18 19 20
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Sample DENSE Input

Program DENSITY

Samrple Input .
WESCM TTP=2,491,.0235,1, 023" 1.0233,1, 0232 1.0231,1.023,1.022,1,021,12%1,025
SHISC hUCHF:\ CALDEN=F, &FND
&LAYRR IFF=2,HP= 10.,300.,0?»&? 1230,8END
&NHO RHOWP= u'l .0235,1.0234,1.0233,1.0232,1.0231,1.023,1,022,1.021,1.021,
4%1,0235,1.0234,1.0233,1. 0?32 1.0231,1, 023 1.022,1.021,1.021,
u21,0235,1.0234,1.0233,1.0232,1.0231,1.023,1.022,1.021, 1. b21,
4#1,0235,1.0234,1.0233,1.0232,1.0231,1.023,1.022,1.021, 1. na2t,
491,0235.1.0234,1.0233,1.0232,1.0231,1.023,1,022,1.021,1. 021.
4%1.023%,1.0234,1.0223,1.0232,1.0231,1.023,1,022,1.021, 1. 021,
§%9,0235,1.0234,1.0233,1.0232,1.0231,1.023,1.022,1.021,1.¢21,
u%1,0235,1.0234,1.0233,1,0232,1.0231,1.023,1.022,1.021,1.021,
491,0235,1.0234,1.0233,1.0232,1.0231,1.023,1.022,1.021, 1. 021,
§%1.0235,1.0234,1.0233,1.0232,1.0231,1.023,1. 0??.1 021,1.021,
n#1,0235,1.0234,1.0233,1.0232,1.0231.1.023,1.022,1.C21, 1. ozt,
491,0235,1.0234,1.0213,1.0232,1,0231,1.023,1.022,1.021,1.021,
4%1.0235,1.0234,1.0233,1.0232,1.0231,1.023,1.022,1.021, 1. 021,
4%1.0235,1.0234%,1.0233,1.0232,1.0231,1.023,1.022,1.021,1.021,
4®9,0235,1.0234,1.0233,1.0232,1.0231,1.023,1.022,1.021,1.021,
4%1,0235,1.0234,1.0233,1.0232,1.0231,1.023,1.022,1.021, 1, 021,
k®1,0235,1. 023N 1.0233,1.0232,1. 023! 1.023,1.022, i.c21,1.021,
4%1,0235,1. 023h 1.0233,1.0232,1,0231,1,023,1.022,1.021,1.021,
491,0235,1.0234,1,0233,1.0232,1.0231,1.023,1.022,1.021,1.021,
R'1.0235,1.023“,1.0233.1.0232,1.0231,1.023.1.022,1.021,1.021,
4%1,0235,1.0234,1.0223,1.0232,1.0231,1.023,1.022,1.021,1.021,
4%1.0235,1.0234,1,0233,1.0232,1.0231,1,023,1.022,1.021,1.021,
u‘1.0235,1.023“,1.0233,1.0232,l.023!.1.023.1.022,1.021,1.021,
421,0235,1.0234,1,0233,1.0232,1.0231,1.023,1.022,1.021,1.021,
288%1,025,
&FND

# - 56 -
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Sagple Output

LB A B B BN R R RN B B BN RE BN BN RN BN BN Y BN B BN R RE B BN R B R I NN B O NN N Y )

CAL:VERSION 7 ~ JUNE 16 1982 ~ REV. A - DENSITY

WFSCM 1PP=2,4%1,0235,1.023%,1.0233,1.0232,1.0231,1.023,1.022,1,021,12%1,025, 1.02

VISCOSITY TITLE:

~JP=3  LP=t2

HP=24

STILL WATER DEPTHS IN METERS FOLLOW:

Y- 1

24 200.0000
23 200,0000
22 200.0000
21 200.0000
20 200.0000
19 200.0000
18 200.0000
17 200.0000
16 200.0000
15 200.0000
14 200.0000

13 200.0000
12 200.0000
" 200.0000
10 200.0000
9 200.0000
8 200.0000
7 200.0000
6 200.0000
5 200.0000

2
200.0000
200.0000
200.0000
200,0000
200.0000
200.0000
200.0000
200.0000
200.0000
200,0000
200.0000
200.0000
200.0000
200.00Q00
200.0000
200.0060
200.0¢00
200.000Q
200.0000
200.0000

3
150.0000
150.0000
150.0000
150, 0000
150.0000
150.0000
150.0000
150.0000
150.0000
150.0000
150.0000
150.0000
150.0000
150.0000
150.0000
150.0000
150.0000
150.0000
150,0000
150.0000

]
140.0000
140.0000
140.0000
140.0000
140.0000
140. 0000
t4o.0000
140.0000
130.0000
140,0000
140. 0000
140.0000
140.0000
140.0000
140.0000
140.0c00
1%0.0000
143.0000
140.0000
140.0000

X DIRECTION

5
90,0000
90.0000
90.0000
$0.0000
90.0000
90.0000
90.0000
90.0000
90.0000

" 90.0C00
90.0000
90,0000
93.0000
80.0000
90,000
90.0000
90.0000
90.0000
90.0000
90.0000

A - 51 -

6
0.0
60.0000
60.0000
60.0000
60.0000
60.0000Q
60.0000
60.0000
60.0000
£0.0000
63.0000
£0.0000
60.c000
60.0G00
60.00C0
60.0000
60.0000
60.0C00
60.0000
60.0000

7
0.0
50,0000
50.0009
50.0000
50.0000
50.00C0
50.0000
50.0000
50.0000
$0.C000
50.0000
50.0000
50.0000
50.0000
50.0000
50.0000
50.0000

50,0000

50,0002
50.00¢9

WFSCM - CB=.00025, BETA PLANE,KP=H,CK=0.,.2,.4,1.,NVM=z.03H/200,NVL=,003H/200

8
0.0
30,0000
30,0000
30.0000
30.6C00
30.0000
30.0000
30.C000
30.c0c0
30.0000
30.0000
30.0000
30.0000
30.0000
30.00C0
30.0000
30.0000
30.0000
30.0000
30.0000

9
0.0
25.0000
25.0000
25.06000
25.0000
25.0000
25.0000
25,0000
25.0000
25.0000
25.0000
25.0000
25.9000
25,0000
25.0000
25.0000
25,0000
25.0000
25.0000
25.0000

Sample DENSE Qutput

10
0.0

15.0000
15,2000
15.0009
15.6300
15.0700
15.£000
15.0600
15.0000
15.£000
15.0002
15.0C00
15.0030
15.0000
15.0000
15.0060
15.00¢0
15,0000
15.0009
15,0000



Sample DENSE Output

-y o

- AW ErT N~ DO

200.0000
200.0000
200.0000
2€0.0000

1

0.0
10.0000
10.0000
10.0000
10.0000
10.0200
10.0000
10.0000
10.0000
10.0000
10.0000
10.0000

10.0000
10.0000
10.0000
10.0000
10.0000
10.0000
10,0000
10.0000
10,0000
10.0000
10.0000

200.0000
200.0000
200.0000
200.0000

-
N

D000V 0O0VOO0O0O0 OO0V OO
.

- - -
00000000000 b Dooo0OO0OO00D

150.0000
150.0000
150.0000
150.0000

140.0000
140.0000
140.0000
140.0000

90.0000
90.0C00
$0.0000
$0.0000

CONTINUED FROM PREVIOUS FAGY

k)

1

X DIRECTION

15

4y - 58 -

60.0000
60.0000
60.0000
60.0000

16

-—

50.0000

50.0000

50.0000
0.0

17

30.00n0

30.0000

30.0000
0.0

18

WFSCM - NECE

25.0000

25.C000

25.0000
0.0

19

15.C000

15.0000
15.G000
0.0

20



WFSCM - NECE

/ TIME j#sssee poyrs /

THE LAYER DEPTHS FOLLOW(METERS):

10.0 300.

A(ILM): !
. X DIRECTION

-Y- 1 2 3 3 5 6
24 1.4824 1.4828 1.4806 1. 4746 1.5733 0.0
28 4.4513 5,4513 N.4461 4.4291 44258 0.0
24 7.4343 7.48343 7.8265 7.8012 7.3558 0.0
23 1.4824 1.4824 1.4606 1.4746 1.4733 1.5010
23 5.4513 §.4513 4.4461 8,429 - B.hesh 3.5056
23 7.4343 7.8343 7.4265 7.4012 7.3933 7.5166
22 1.482% 1.4824 1.4€06 1.4746 1.8733 1.5010
22 4.4513 8.5513 §.4u61 8.5291 q.4254 8.5956
22 7.4343 7.4343 7.58265 7.4012 7.3358 7.5166
21 1.4824 1.4824 1.4896 1.4746 1.4733 1.5010
21 8.4513 h. 4513 4.3061 5.5291 B,025Y 4.5055
21 7.8343 7.4343 7.4265 7.4012 7.3¢%8 7.5166
20 1.4628 1.4024 1.4896 1.4746 1.4733 1.5C10
20 5.4513 §.8513 4. 4461 n.8291 8 4258 8.5056
20 7.4343 7.533 7.49265 7.4012 7.3058 7.5166
19 1.4828 1.8824 1.4806 1.45746 1.4733 1.5010
19 4,5513 §.8513 4.9461 §.4291 4, 4254 §.5056
19 7.4343 7.4383 7.4265 7.8012 7.3958 7.5166
18 1.40824 1.4824 1.4806 1. 4746 1.4733 1.5010
18 4.4513 §.4513 8,845 §.h291 §.h254 4.5056
18 7.4343 7.4343 7.4265 7.49012 7.3958 7.5166
17 1.4824 1.4824 1.4806 1.4746 1.4733 1.5010
17 5.4513 8.4513 §.4461 8.4291 §.125% 4,507
17 7.4313 7.4313 7.4265 7.8012 7.30<8 1.5166
16 1.4828 1.4824 1.4806 1.4746 1.4733 1.5010
16 3.4513 85,4513 8.4461 ¥.h291 §.4254 4.5056

H-59 -

7

[~ X-N-)

0
0
0
1.4879
44672
7.4583
1.4879
§. 4672
7.4503
1.4879
§.u672
7.4583
1.4879
y.4672
7.4583
1.4879
4.4672
7.4563
1.4879
§.4672

7.4583°

1.4879
8,4672
7.4583
1.4879
h.4672

9 -

0.0
0.0
0.0
1.4991
5.4996

7.5080 -

1.9991
4.4996
7.5G30
1.5991
4.4996
7.5080
1.4991
4.4996
7.5080

- 14991

k., 4996
7.5080
1.4991
h,4996
7.5080
1.4591%
4,h996
7.5080
1.4991
8.4996

Sample DENSE Output

10

5503
5165
4.5333
7.5%03
1.5105
4.5333
7.5603
1.5105
£.5333
7.5403
1.5105
4.5333
7.5603
1.5105
1.5333
7.5003
1.5105
8.5333
7.5603
1.512%
4.5333
Py

0
o
0
1
¥
7
1




Sample DENSE Output

16

15
15
14
14
14
13
13

12
12
12
A
1"
1"
10
10
10

NV AR~ ®®

7.8343
1.4824
bh.4513
7.4343
1.u824
4.4513
7.4343
1.4824
4,4513
7.43483
1.4824
§,4513
7.4343
1.4821
§.4513
7.4343
1.0824
4.4513
T.4343
1.4824
4.4513
7.4343

1.4824
4.4513
7.4343

“1.4828

5.8513
7.4343
1.4824
4.4513
T.4343
1.4824
8.4513
7.4343

7.8343
1.4824
§.4513
7.4343
1.5924
4.8513
7.4243
1.4824
8,8513
7.4343
1.4824
4.4513
7.4313
1.8824
§.8513
7.4343
1.4824
58,4513
7.8343
1.4823
5.4513
7.0303

1.9824
b.4513
7.9343
1.4824
4.8513
7.4343
1.4824
h.4513
7.4343
1.4824
8.4513
7.4343

7.8265
1.4806
§.4461
7.4265
1.4806
1.4461
7.4265
1.4806
h.8961
7.h265
1.4806
4. 4461
7.8265
1.4806
LR
7.8265
1.4806
4. hu61
7.4265
1.4806
4.%461
7.4265

1.4806
§.4461
7.4265
1.4306
4,461
7.45265
1.1806
h. 4461
7.8265
1.1806
h.4y63
7.8265

7.1012.

1.4746
4.h291
7.4012
1. 4716
4,h291
7.4012
1.4746
y.u291
T.k012
1.4746
h.u291%
7.4012
1.4716
8,429
7.0012
1.4746
§.4291
7.5012
1.4746
b,4291
7.4012

1.4746
4,829
7.5012
1.4746
8,4291
7.4012
1.4746
5,4291
7.4012
1.4716
4.5291
7.4012

7.3958
1.4733
B, 425y
7.3958
1.4733
4.4254
7.35658
1.4713
hu25h
7.3938
1.4733
g.4250
7.3558
1.4733
n,h25k
7.3958
1.0733
¥, hosh
7.3658
1.4733
y,n250
7.3958

1.4733
b 25k
7.3958
11733
4.4254
7.3958
1.4733
8,425
7.3558
1.1733
LRESL)
7.3958

/ - 60 -

7.5166
1.5010
4.5056
7.516C
1.5010
4.5056
7.5166
1.5210
§.5056
7.5166
1.010
4.5C56
7.5166
1.5010
¥.5056
7.5166
1.5010
4.5056
7.5166
1.5010
4.5056
7.5166

1.5010
4.5056
7.5166
1.5010
%.5056
7.51€6
1.5010
§.5056
7.5166
1.5010
8,5056
7.5166

7.4583
1.4879
4.4672
7.4583
1.4879
§.8672
7.4583
1.4879
h. 4672
7.9583
1.4879
§,.8672
7.4583
1.4879
b 4672
7.4583
1.4879
h ué72
7.4583
1.4879
4, k672
7.4583

1.4879
h. 672
7.4583
1.4879
4,4672
7.4583
1.4879
b,u672
7.h583
1.4879
8.4672
7.4583

.5603
.5105
.5333
.5603
.5105
5333
.5603
.5105
.5333
.5503
.5105
.5333
.5603
.5105
4.5333
7.5503
1.5105
4.5333
7.5603
1.5105
4.5333
7.5603

B B IR I RN B )

1.5105
4.5333
7.5603
1.5105
4.5333
7.5603
1.5105
4.5333
7.5603
1.5105
h.5333
7.5603

WFSCM - NECE

7.5080
1.4991
8.4996
7.5080

1.4991 |

4.45%6
7.50%0
1.h9%1
4.4596
7.5080
1.4691
4.4996
7.5080

1.4991

u.,4996
7.5080
1.4991
8.4996
7.5030
1.8991
4.4996
7.5080

1.4991
h.u4995
7.5080
1.4991
8,45%6
7.5680
1.4591
4.0396
7.5080
1.4991
4.14996
7.5080

7.5503
1,5105
4.5333
7.5603
1.5105
4.5333
7.5603
1.5105
4.5333
7.5€93
1.5105
h.5333
7.5G03
1.51°5
4.5333
7.5303
1.5195
4.533

7.6503
1.51C5
4.5333
7.5603

1.5105
4.5333
7.5503
1.5105
£.5333
7.5595
1.5105
4.5353
7.5603
1.5105
4.5333
7.5603



WFSCM ~ NECE

- NN W W S ST

. 1.4824

§,4513
T.4343
1.4824
L8513
L4343
824
L4513
4343
482y
L4513
.4343

N ST s D S e B

(=4 of:s:a
o000

1.482%
§.48513
7.4343
1.4828
b,.4513
7.4343
1.4824
4.4513
7.%343
1.482%
4.4513
7.4343

12

OO?.QQQ'
- X-E-N-E-N-N-]

epPPoePoo
coenoooa

1.4806

LRI
7.826%
1.4806
94461
7.9265
1.4806
4., 4461
7.U4265
1.14806
4,446
7.4265

CONTINUED FROM PREVIOUS PAGE

13

1.4746
4,429
7.49012
1.4746
%,4291
7.4012
14706

8,4291°

7.1012
1.4746
8,429
7.4012

L]

1.4733
B, 0254
7.3958
1.4733
4. 4254
7.33%8
1.4733
h.4z54
7.3958
1.4733
4. 4254
7.3958

X DIRECTION
15

K-8 -

1.5010
4.5056
7.5166
1.5010
%.5056
7.5166
1.5010
4.5056
7.5166
1.5010
&.5056
7.5166

1.4879
4, 4672
7.4583
1.4879
b, u672
7.4583
1.4879
1.4672
7.4583

ooo
OO0 0

17

18

Sample DENSB

19

PR

Output

20

Phgra i el
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Sample DENSE Output . ¥FS(M - KECE

18 0.8513 0.0
13 7.3343 0.9
17 1.482h 0.0
17 4,4513 2.0
17 7.4313 0.0
16 1.4828 0.0
16 4,4513 0.0 -
6 7.4343 0.0
15 1.4824 0.0
15 §.4513 0.0
15 7.4343 0.0
1 1.4824 0.0
1 B.us13 0.0
1 7.4343 0.0
13 1.4821 0.0
13 h.4513 0.0
13 7.4313 0.0
12 1.u4824 0.9
12 §.4513 0.0
12 7.0343 ° 0.0
n 1.0824 0.0
1" 4.4513 0.0
" 7.4343 0.0
10 1.4824 0.0
10 4.4513 0.0
10 7.49343 0.0
9 1.4824 0.0
9 4.5513 0.0
9 T.4343 0.0
] 1.u824 0.0
8 40513 0.0
8 7.4343 0.9
7 1.4824 0.0
7 4.4513 0.0
7 7.4343 0.0
6 1.4824 0.0
6 h,4513 0.0 ’
6 7.4343 0.0
5 1.4824 0.0

4 =62 -



WFSCM - NECE

e = NN WWW NN

THE DENSITY PR(;PILES FOLLOW(G/CUBIC (M):

Y-

24
24
23
23
22
22
21
21
20
20
19
19
18
18
17
17
16
16
15

4.4513
7.43u3
1.4824
8.4513
7.4343
1.4824

4.04513

7.43h3
1.4824
§.4513

1
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235

o .

e v e e »

OOOOOOO?OOOOOO
CO0O000OO0O0QOOOOG

2
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.02:0
1.023y
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235

3
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0225
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235

1.0235

X DIRECTION

5
1.0234
1.0250
1.0224
1.0250
1.0234
1.0250
1.0234
1.0250
1.c234%
1.0250
1.0234
1.0250
1.0234
1.0250
1.0234
1.0250
1.0234
1.0259
1,0234

.

M- 63 -

6
1.0233
1.0250
1.0233
1.0250
1.0233
1.0250
1.0233
1.0250
1.0233
1.0250
1.0233
1.0250
1.0233
1.0250
1.0233
1.0250
1.0233

+1.8250
1.n233

)
.

7
1.0232
1.0250
1.0232
1.0250
1.0232
1.0250
1.0232
1.0250
1.0232
1.6250
1.0232
1.0250
1.0232
1.0250
1.0232
1.0250
1.0232
1.0250
1.0212

8
1.0231
1.0250
1.0231
1.0250
1.0231
1.0250
1.0231
1.0259
1.0231
1.0250
1.p231
1.0250
1.0231
1.0250
1.0231
1.0250
1.0231
1.0250
1.0231

Sample DENSE Output

9
1.0230
1.0250
1.0230
1.0250
1.0230
1.0250
1.0230
1.0259)
1.023)
1.0250
1.0230
1.6250
1.0230
1.0250
1.0230
1.02%0

> 1.0230
1.0250
1.0230

10

.0220
.0259
.0220
L0250
.0220
.6250
.0220
.6250
1.0220
1.0250
1.0220
1.6250
1.0220
1.0259
1.0220
1.0250
1.0320
1.0250
1.0220

1
1
1
1
1
1
1
1

e

stz ¥
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Sample DENSE Output
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1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
10250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250

1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
\ 1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
11,0250
1.0235
1.0250
1.0235
1.0250

1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235

1.0250

1.0235
1.0250
1.0235
1 1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250

1.0250
1.0235
1.0250
10215
1.0250
1.0235
1.0259
1.0235
1.0250
1.0235
1.025G
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250
1.0225
1.0250
1.0235
1.0250
1.0235

0259
1.0235
1.0250
1.0235
1.0250
1.0235
1.0250

1.0250
1.023%
1.0230
1.0234
1.0750
1.0234
1.0259
1.0234
1.0250
1.0234
1.0250
1.0234
1.0250
1.0234
1.0250
1.0234
1.0250
1.025%
1.0250
1.0234
1.0250
1.023%
1.0250
1.0234
1.0250
1.0234
1.0250
1.0234
1.0250

CONTINUED FROM PREVIOUS PAGE
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1.0250
1.0233
1.0250
1.0233
1.0250
1.0233
1.0250
1.0233
1.0250
1.0233
1.9250
1.0233
1.0250
1.0233
1.0250
1.0233
1.0250
1.0233
1.0250
1.0223
1.0250
1.0233
1.0250
1,0233
1.0250
1.0233
1.0250
1.0233
1.0250

1.0250
1.0232
1.0250
1.0232
1.0250

- o b s b b ettt b b b
J
Q00000030
w
-

o e
1=
n
w
Q

250

231

1.0250

- 1.0231

1.0250
1.0231
1.0250
1.0231
1.0250

1.0250
1.0230
1.025

1.023

1.0259
1.0230
1.0250
1,0230
1.0250Q
1.0239
1.0250
1.0220
1.6229
1.0230
1.6250
1.0230
1.0259
1.0230
1.0230
1.0230
1.0239
1.0220
1.0250
1.0233
1.0250
1.0230
1.0250
1.0230
1.0250

1.0250
1.0220
1.02390
1,0220
1.0250
1.0220
1.0250
1.0220

REAES S L ]
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-1- "
28 1.0210
2 1.0250
23 1.0210
23 1.0250
22 1.0210
22 1.0250
21 1.0210
21 1.0250
20 1.0210
20 1.0250
19 1.0210
19 1.0259
18 1.0210
18 1.0250
17 1.0210
7 1.0250
16 1.0210
16 1.0250
15 1.0210
15 1.0250
" 1.0210
" 1.0250
13 1.0210
13 1.0250
12 1.0210
12 1.0250
n 1.0210
1 1.0250
10 %.0210
10 1.0250
9 1.0210
9 1.0250
8 1.0210
8 1.0250
7 1.0210
7 1.0250

12

1.0210
1.0250
1.0210
1.0250
1.0210
1.0250
1.0210
1.0250
1.0210
1.0250
1.0210
1.0250
1.0210
1.0250
1.0210
1.0250
1.9210
1.0250
1.0210
1.0250
1.0210
1.0250
1.0210
1.0250
1.0210
1.0250
1.0210
1.0250
1.0210
1.0250

" 1.0210

1.0250
1.0210
1.0250
1.0213
1.0250

13

s
L[]
4
4
X DTRECTION
1 15 16 . o
]
]
]
L}
]

/f - 65 -
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18 19 20
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Sample DENSE Output

—-—_- NN WW E AN

\

1.0210
1.0250
1.0210
1.0250
1.0210
1.0250
1.0210
1.0250
1.0210
1.2250
1.0210
1.0250

1.0210
1.0250
1.0210
1.0250
1.0210
1.0250
1.0210
1.0250
1.0210
1.0250
1.0210
1.0250

H - 66 -
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Program CIRC
Sample Input

WFSCM - CASE 21-5 - SWRS{ER HORIZ - CIRC 7.4

&MISC  EDDYH=100000.,DZNSEz.TRUE.,8END

&TIME  TLAST=362000,DTT=457,,ISTPR=360000,

IDTPR=16000,4END

&DCS WLNGTH=0,KPEROD=0,

IAMP(1,1)=5,IAM0(1,2)=5, TAMP(1,3)=5,TAMP(1,8)=5, IAMP(1,5)=5, IAMP(1,6)=5,
IAMP(1,7)=5,IAP(1,8)=5,TAMP(1,9)=5,TAKP(1,10)=5,12MP(1,11)=5,
IAMP(1,12)25,TAMP(1,13)=5,IAMP( 1, 14) =5, IAMP(1,15) =5 ,IAMP(1,16)=5,
IAMP(1,17)=5, IAMP(1,18) =5, TAMP(1,19)=5, TAMP(1,20):2, TAHP(1,21):2,
TAMP(1,22)=2, IAMP(1,23)=2, IANP(1,28)=2,
tec(1,1,1)=-.5,D6C(1,1,2)=~.472,DBC(1,1,3)=-. 14, DBC(1,1,4) =~ 817,
p8e(1,1,5)=-.389,03¢(1,1,6)=-.361,DBC(1,1,7)=-.333,50¢(1,1,8)=-.306,
DBC(1,1,9)=~.278,D3C(1,1,10)2-.25,0BC(1,1,11)=-,222,D5C(1,1,12)=-,194,
pBC(1,1,13)=-.167,D8C(1,1,14)=-.139,DBC(1,1,15)=~.111,UBC(,1,16)=-.083,
PBC(1,1,17)=~.056,0BC(1,1,18)=-.028,DEC(1,1,19)=0.,
DBc(2,1,1)=-.4,DBC(2,1,2)=-.378,DBC(2,1,3)=-.356,DBC(2,1,4)=-.335,
DBC(2,1,5)=-.313,D3€(2,1,6)=~.291,DBc(2,1,T)=-.269,DBC(2,1,8)=-.248,
pBC(2,1,9)2-.225,DBC(2,1,10)=-.204 ,DRC(2,1,11)=~. 182,DBC(2,1,12) =-. 160,
DBC(2,1,13)=-.139,D3C(2,1,18)s-.117,DBC(2,1,15)=-.095,DBC(2,1,16)=-.073,
DBC(2,1,17)2-.052,DBC(2,1, 18)5~.036,DBC{2, 1,19)=0.,
DBC(3,1,1)=-.235,DBC(3,1,2)2-.222,DBC(3,1,3)=-.209,D8C(3,1,4)=-,156,
pBC(3,1,5)=-.183,08C(3,1,6)=~.170,0BC(3,1,7)=-. 157,DBC(3,1,8)=~, 144
DBC(3.1.,9)2-.131,06C(3,1,10)2-.118,08C(3,1,11)=-. 108, 0ocl3,1,12)=-.091,
pBS(3,1, 13)=-.078,D85(3, 1, 14)2-.065,DBC(3,1,15)=~.052,D8C(3, 1,16)=-.039,
DRC(3,1,17)2-.026,DBC(3,1,18)=-.013,0BC(3,1,19)=0.,

SEND

&INOUT HOTSTR=F,HOTIME=352800,PRTFLO=.FALSE. ,8END

- 67 -
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Sample CIRC Outpnt WFSCM - NECE

Sample Output

GAL - VER. T.A - JULY 1982 PROGRAM CIRC

/ TIME=100,00 HOURS / . .

SUMMARY OUTPUT FOR GRID( 6,12)

0®2:-0,1018-04 V#2= 0,175E-08 8Q M/30 8
UNDETERMINED PARAMETERS :

1 2 3

C(J) 0.507E-01 0.204E-01 0.236E-02
D(J) -0.147E 00 0.33YE-02 -0.278E-02

MASS FLUXES-SQ MTS/SEC:
QX=-0.3938 00 0Y=-0.217E 01

SURFACE FLEVATION(M)s-0.711E-01

fl - -
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Sample CIRC Output
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Sample PRTVEL Input

Program PRTVEL R
Sample Input

&OUTOPS NOGRDS=3,LOCATE(1)2(6,19),LOCATE(2)=(9,19),LOCATE(3)=(6,12),

LAYERS=2,LEVELS=2,PRTETA=T ,PRTWND=F ,PRTNV=F ,PRTDEN=F ,4END

0.
0.
0.
0.
0.

10. 25. 30. 39. 50.
5. 12. 17.

5. f12. 60. 100, 140,
S5 1.

S5 1.

Yy ff =70

WFSQ4 ~ NECE
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WFSQM - NECE ° Sample PRTVEL Output

~ Sample Output

GAYL:VERSION 7 - JULY B, 1982 - REV. A - PROGRAM PRTVEL -

‘ ¢ . WFSQM - CASE 21-5 - SUMIER HORIZ - CIRC 7.A
VISCOUS TITLE: WFSCM - CB=,00025, BETA PLANE,KP:N,CK:O...2,.“,l.,NVH:.03H/200,NVL=.(1’03H/200
DENSITY TITLE: WFSCM IPP=2,4%1.0235,1.0234,1.0233,1.0232,1,0231,1.023,1.022,1.021,1291.025,1.02
' WIND TITLE:WIND=4.0 M/S AT 120 DEGREES, RAMP TO 20 HRS
JP=3 KP=M LPz12 MP=24 EDDYH= 0.100E 06

DT=450.SECS  DL=30000.0 METERS LATITUDEz 24.DEG N

1STILL WATEA DEPTHS (METERS)

X DIRZCTION .

Y- 1 2 3 N 5 6 7 8 9 10
24 200.0 200.0 150.0 190.0 90.00 0.0 0.0 0.0 0.0 ' 0.0
23 200.0 200.92 150.0 140.0 90.09 60.00 50.C0 30.00 25.00 15.00
22 200.0 200,0 150.0 140,0 90.00 £0.00 50.00 30.00 25.00 15.00 §
21 200.0 200.0 150.0 .‘I’I0.0 99.00 60.00 50.00 30.00 25.00 15.00
20 200.0 200.0 150.0 140,0 90.00 60.00 50.00 30.00 25.00 15.00
19 200.0 200.0 150.0 . 140.0 90.9J . 60.00 50.00 30.00 25.'\"0 15.00
18 200.0 200.0 150.0 10,0 90.00 60,00 50.00 30.00 25.00 15.00
117 200.0 200.0 150.0 1h40.0 90.CcO 60.00 50.00 30.00 25.00 15.00
16 2090.0 200.0 150.0 10.0 $0.00 60.00 50.00 30.00 25.00 15.00
15 200.0 200,0 150.0 10,0 30.00 60.00 50.00 30.d0 25.00 15.00
1] 200,0 £00.0 150.0 140.0 90.00 | 60.00 50.00 30.¢0 25.00 15.00
13 200.0 200,0 150.0 ° 190.0 90.00 60.00 50.00 30.2)6 25.00 15.00 .
6 '
e - ¢
i
b

B O B Ay
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3
8
4
i
{
t
!
i
v
]
t
c
i
H
}
]
7

o R T

Sample PRTVFL Output

12 200.0
11 200.0
10 200.0
9 200.0
8 200.0
7 200.0
6 200.0
5 200.0
L] 200.0
3 200.6
2 200.0
1 200.0
-Y- : 1"
2 0.0
23 10.00
22 10.00
21 10.00
20 1€.20
19 10.00
18 10.00
17 10.00
16 10.00
15 10.00
14 10.00
13 10.00
12 10.00
" 10.00
10 10.00
9 10.00
8 10.00
7 10.00
6 10.00

200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0

s e e e e e 8 »
) -
"N

— O RpDob0000D00O00BD00

OOOOOOOOO?OOOOOOOOO

Sl —

150.0

150.0 -

150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0
150.0

140.0
140.0
140,0
1%0.0
19,0
140.0
tho.0
140.0
10.0
140.0
120.0
140.0

99.00
90.00
90.00
90.00
90.00
90.00
99.00
40,00
90.00
,90.00
90.00
90.00

CONTINUED FROM PREVIOUS PAGE
X DIRZCTION

13

14

15

60.00
60.00
60.00
60.90
60.00
60.00
\ 60.00
60.00
60.00
60.00
60.00
60.00

.---,---

/1‘/- 72 -

50.60
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
0.0

30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
0.0

18

25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
25.00
0.0

19

-

WFSCM ~ NECE

15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.60
13.90
15.00
15.00
0.0

20
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WPSCH - NECE
-] 10.00
(] 10.00
3 10.00
2 10.00
1 0.0
-Y- 1
2% 0.2500E-03
23 0.2500E-03
22 0.25002-03
21 0.2500E-03
20  0.25008-03
19 0.2500E-03
18 0.2500%8-03
17 0.25008-03
16  0.2500E-03
15  0.2500E-03
1 0.2500E-03
13 0.25002-03
12 - 0.2500E-03
1" 0.2500E-03
10 0.25008-03
9  0.2500E-03
8  0.2500E-03
T 0.2500E-C3
6  0.2500E-03
5  0.2500E-03
% 0,2500E-03
3  0.2500E-03
2 0.25008-03
1 0.2500E-03

Sample PRTVFL Output

1FAICTION COEFFICIENTS (M/SEC)

X DIRECTION

:L 3 L] 5 6 7 8 9 .10

0.2500E-03 0,250CE-03 0.2500£-03 0.2500B-03 0.2500E-03 0.25002-03 0.2500E-03 0.2500E-03 0.2503E-03
0.2560E-03 0.2500E-03 0.25C0E-03 0.25C0E-03 0.2500E-03 0.2500E-03 0.2500E-03 0.25005-03 0.2500E-03
0.25008-03 0.2509E-03 0.2500E-03 0.23008-03 0.25002-03 0.25002-03 0.2500E-03 0,25008-03 0.23500Z-02
0.2500E-03 0.2509E-03 0.25502-03 0.25002-03 0.25002-03 6.25008-03 0.2500£-03 0.2500£-03 0.25020%-03
0.2500E-03 0.2500E-03 0,2500E-03 0.2500%-03 - 0.25006-C3  0.2500B-03 0.2500E-03 0.25002-03 0.20502-03
0.25C02-03 0.25008-03 0,25073-53 0.25008-03 0.25008-03 0.2500E-03 0.25008-03 0.230(E-C3 0.75023-03
0.2500E-03 0.2500E-C3 0.2500Z-03 0.25300-03 0.250¢F-03 0.2503E-03 0.25008-03 0.250(%-03 0.25033-03
0.25002-03 0.25C0E-03 O, ZSGFE—O3 0.25008-03 0.25CCE-03 0.25C0E-03 0.25292-03 0.‘1fLE-u3 0.76003-03
0.2°0CE-03 0.250CE-03 0.2532%-03 0.250€7-03 0,2500B-03 0.2500£-03 0.25003-03 0.25053-03 C,2300E- 23
0.25008-03 0.2500B-03 0.2500E-03 0.25063-03 0.2500E-03 0.2500E-03 0.25005-03 0.2: 30i2-03  0.28CrE-03
0.2500E-03 0.2500E-03 0,2500%-03 0.2500E-73 0.25C08-03 0.2500E-03 0.2500E-03 0.2520E~-03 0.25308-03
0.250CE-03 0.25C0E-03 0.2500B-03 0.25G0E-03 0.2500E-03 0,25008-03 0.2500E-03 0. 2'00?-03 0.250C2-03

0.2500E-03 0.2500B-03 0.25002-03 0.250CE-03 0.25005-03 0.25008-03 0.2500E-03 0.25002-03 0,252 02-03
0.2500E-03 0.25008-03 0.25068-03 0.2500%-03 0.250CE-03 0.25C0E-03 0.2500Z-03 O. 25060L-03  0.25901-03
0.25C0E-03 0.2500E-03 0.2500C-03 0.250G3-03 0.2500E-03 0.2500E-03 0.25103-03 0.25002-03 0.2307F-03
0.2500E-03 0.25CGE-93 0.250%6-03 0.25005-03 0.25008-03 0.2500E-03 0.25622-063 0.25207-03 0. 25{05-03
0.2500E-03 0.250C2-03 0.2500E-03 0.250CE-03 0.250CE-03 0.25008-03 0.25002-U3 0.25CC5-03 0.25622-063
0.25008-03 0.25008-03 0.25008-03 0.25G0E-03 0.25008-C3 0,2500E-03 0.2500£-03  0.250CE~0 3 0.25002-03
0.25C05-03 0,2500E-03 0.25062-03 0.250CE-03 0.25008-03 0.25008-~03 0.25C08-03 0. éJDGE-Oj 0.25902-03
0.2500E-03 0.25CCE-03 0.2500E-G3 0.2500E-03 0.2500E-03 0,25008-03 0.25008-03 0.2500F-03 0.2500E-03
0.2500B-03 0.2500E-93 0.2500E-03 0.25002-93 0.2500E-03 0,2500F-03 0.25C0E-03 0.2500E-03 ,0. 230\5-03
0,25078-03 0.250CE-03 0.25008-03 0.2590E-03 0.2500E-03 0.2500E-03 0.250CE-03 0.2:000-03  0,23008-03
0.250CE~03 0.25008-03 0.25002-03 0.2500E-03 0.2500E-03 0.2500E-03 0.250GE-03 0.25C0M-03 0.25002-03
0.2500E-03 0.2500£-03 0.2500E-03 0.25008-03 0.25008-03 0.2500E-03 0.250C2-03 0.25003-03 0.25C0E-03

/¥ =13 -



Sample PRTVEL Output

-Nw =N e~

~Y-

A

1]
0.2500E-03
0.2500E-03
0.25008-03
0.2500E-03
0.2500E-03
0.25008-03
0.2500E-03
0.25C0E-03
0.2500E-03
0.2500E-03
0.2500E-03
0.25008-03
0.2500E-03
0.250CR-03
0.25008-03
0.2500E-03
0.2500E-03
0.2500E-03
0.25008-03
0.2500E-03
0.2500E-03
0.2500E-03
0.2500E-03
0.2500E-~03

12

0.2500E-03
0.2500E-03
0.2500E-03
0.2500F-03
0.25002-03
0.2500E-03
0.25008-03
0.2500E-03
0.2500E-03
0.2500£-03
0.2500E-03
0.2500E-03
0.2500£-03
0.2500E-03
0.25C0E-03
0.2500E-03
0.25008-03
0.2500E-03
0.2500E-03
0.25602-03
0.2506E-03
0.2500E-03
0,2500E-03
0.2500E-03

CONTINUED FROM PREVIOUS PAGE

13

X DIRECTION
L 15 16 17 18

1LAYER DEPTHS FOR THE EDDY VISCOSITY (NONDIMENSIONAL):

X DIRECTION
n 5 6 7 8

—-_— - - - -—

0.0 0.0 0.0 0.0 0.0

s-Th-

WF3CM - KECE

19 20

0.0 0.0
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24
24
2
23
23
23
23
22
22

21
21
21
21

20
20
20
19
19
19
19

18
18
18
17
17
7
17
16
16
16
16
15
15
15
15

0.2000
0. 4000
1.000
0.0
0.2000
0.4000
1.000

0,0

0.2000
0.4000
t.000
0.0
0.2000
0. 4000
1.000
0.0
0.2000
0.5%000
1.000

0.2000
0.4000
1.000
0.0
0.2000
0.4000
1.000
0.0
0.2000
0.4000
1.000
0.0
0.2000
0.4000
1.000
0.0
0.2000
0.4000
1.000
0.0
0.2000
0.4000
1.000
0.0
0.2000
0.4000
1.000
0.0
0.2000
0.40¢0
1.000
0.0
0.2000
0.49000
1.000
0.0
0.2000
0.h000
1.000

kA

0.2000
0.4%000
1.000
0.0
0.2000
0.4000
1.000
0.0
0.2000
6. 1000
1.000
0.0
0.2000
0.4000
1.000
0.0
0.2000
0.4C00
1.000
0.0
0.2000
0.4c0n
1.000
0.0
0.2000
0.4000
1.000
0.0
2.2000
0.4000
1.000
0.0
0.2000
0.4000
1.000
0.0
0.2C00
0.4000
1.C00

0.2000
0.1900
1.000

0.2000
0. booo
1.000
0.0
0.2000
0.4000
1.000

0.4000
1.000

4= 15.-

0.2000
0.4000
1.000
0.0
0.2000
0.%000
1.000
0.0
0.2000
0,%000
1.000
0.0
0.2000
c.l4000
1.000
0.0

0.2000

0.4%000
1.000
0.0
0.2000
0.4000
1.000
0.0
0.2000
0.4020
1.000
0.0
0.2000
0.4000
1.000
0.0
0.2000
0.4000
1.000
0.0
0.2000
0.4co0
1.000

0.2000
0.1000
1.000
0.0
0.2060
0.1500
1.000
0.0
0.2000
0.4000
1.000
0.0
0.2000
0.4000
1.000
0.0
0.20¢0
0.4000
1.000
0.0
0.2000
0.4000
1.000
0.0
0.2000
0.4%000
1,000
0.0
0.2000
0.4000
1.030
0.0
0.2000
0.1000
1.000
0.0
0.2000
0.4000
1,900

Sample PRTVEL Output

0.2C00
0,4000
1.020
0.0
0.2000
0.4000
1.000
0.0
0.2000
0.4000
1.000
0.0
0,:000
0.4c00
1.C00
0.0
0.2000
0.4000
1.000
0.0
0.2000
0.4c00
1.000
0.0

v

0.2000,

0.4090
1.000
0.0
0.2000
0.4000
1.000
0.0
0.2000
0.4000
1.00¢
0.0
0.2000
0.h000
1.000

B T RYT oN PRI TP

0.%000
1.000
0.0
0.2000
0.4000
1.000
0.0
0.2C00
0.4000
1.000
0.0
0.2090
0.4360
1.000
0.0
0.2000
0.%000
1.000
0.0
0.2000
0,4000
1.000
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Sample PRTVEL Output ¥PSCM - NECE
14 0.0 0.0 0.0 0.0 «0.0 0.0 0.9 . 0.0 0.0 - 0.0
% 0.2000 0.2000 0.2000 0.2000 0.2000 0.2000 0.2000 0.2000 0,2000 0.2000
14 0.4000 0.3000 0.%000 0.4h¢90 0.14500 0.2000 0.4000 0.8000 0.4000 0.4000
14 1.000 1,020 1.000 1.000 1.000 1,000 1.000 1.000 1.000 1.600
13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 0.2000 . 0.2000 0.2000 0,2000 0.2900 0.2000 0.2000 0.2000 0.2000 0.2200
13 0.h000 0.4h000 © 0.,%000 0.4000 0.4000 0.%000 0.12000 0.8000 0.%000 0.4000
13 1.000 1,000 1.000 1.000 1.000 1.000 1.000 1.000 1.009 1.000 !
12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 0.2000 0,2000 0.2000 0,2000 0.2000 0.2000 0,2000 0.2000 0.2000 0.2000
12 0.h000 0.,4000 0.4000 0.4h000 0.90009 0.2%000 0.5000 0.4%0% 0.8009 0. hooo
12 1.000 1.000 1,000 1.000 1.000 1.000 1.000 1.000 1.C00 1.000
" 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0
1 0.2000 0.2000 0.2000 0.2000 0.2000 0.2000 0.2000 0.20C0 0.2300 0.2020
1 0.4000 0.h000 0.8000 0.1%000 0.1000 0.4000 0.4000 0.402%0 0.1009 0.40C9
1 1,000 1,000 1,000 1.020 1.000 1,000 1.000 1.000 1.000 1.000
10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10 0.2000 0.2000 0.2000 0.2000 0,2000 0.2000 0.2000 0.2000 0.2000 0.2000
10 0.4009Q 0.hCC0 0,4000 0.%00Q 0.4000 0.4000 0.4090 0.4000 0.4000 0.%000
10 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 0.2000 0.2000 0.2000 0.2C00 0.2000 0.2000 0.2000 0.20:00 0.2000 0,2900
9 0.4c00 0.%009 0.%000 0.4000 0.8200 0.4000 0.4000 0.45000 0.%000 0,400
9 1.000 1,000 1.000 1.C00 1.000 1,000 1.020 1.000 1.000 1.0C0
8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 0.2000 0.2000 0.2000 0.2000 0.2000 0.2000 0.2000 0.2000 0,20%0 0.2000
8 0.4000 0.4000 0.h000 0.h000 0.1000 0.4000 0.4000 .3000 0.L000 0.h000
8 1.000 1.000 1.000 1.000 1,000 1.000 1.000 1,00 1,000 1,000
7 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0
7 0.2000 0.2000 0.2900 0.2c00 0.2000 0,2200 0.:2000 0.20G0 0.2000 0.2000
7 0,4%000 0,45000 0.hcoo 0.h000 0.h600 0.%000 0.h000 0.4%000 0.4000 0.40¢0
1 1.000 1.000 1,000 1.000 1.000 1.000 1,000 1.000 t.000 1.000
6 0.0 ' 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0
6 0.2000 0.2000 0.2000 0.2000 0.2600 0,2000 0.2000 0.2000 0.2000 0.2000

Yoe 76 -



WFSCM - NECE

0.4000
1.000
0.0
0.2900
0.4000
1.000
0.0
0.2000
0. 4000
1.000
0.0
0.2000
0,4000
1.000
0.0
0.2000
0.4000
1.000
0.0 -~
0.2000
0.4000
1.000

-——am NN WWWW FaTEONNANT NN

-Y- n
24 0.0

24 0.2000
25 0.4000
24 1.000

0.h000
1.000
0.0
0.200
0,4000
1.000
0.0
0.2000
0.8000
1.000
0.0
0.2000
0, 4o0¢
1.060
0.0
0.2000
0.4000
1.000
0.0
0.2000
0.%000
1.000

12

000
.h000
1.002

000

0.4030
1,000
0.0
0,2060
0.4060
1.000
0.0
©.2000
0.5000
1.000
.0
.2000
4000
1.000
0
2000
4000
.000
0
0.2000
0.4000
1.000

- v e

(1]
0
0o
0
0
0
0

CONTINUED FROM PREVIOU3 P

Lk

0.4000
1.000
0.0
0.2070
0.4000
1,090
a.0
0.202%0
0.40C2
1,030
0.0
0.2000
0.4600
1.¢00
0.0
0.2000
0.40n0
1.000
0.0
0.2009
0.4009
1.000

14

0.4000
1.000
0.0
0.2020
0.4000
1.000
0.0
0.2000
0.,4C00
1.C00
0.G
0.2090
0.hcon
1.C00
0.0
0.2¢00
0.4000
1.000
G.0,
0.2000
0.uc00
1.000

AGE
X DIRECTION
15

A =17 -

0.4000
1.006
0.0
0.2000
0.4000
1.000
0.0
0.2000
0.5000
1.000
0.0
0.2000
0.4C00
1.000
0.0
0.2000
0.4200
1.000
0.0
0.2000
0.5000
1.000

16

0.4000

1.000
0.0
0.2000
0.%n00

1.000
0.0
0.2000
0.4000

1.0C0
0.0 -
0.2000
0.14000

1.000
0.0
0.2200
0.4600

1.000
0.0
0.2000
0.4000

1.c00

17

0.4co0
1,000
0.0
0.2900
0.4500
1.C00
0.0

.0.2060

0.4C00
1.CCO
0.0
0.2600
0.4050
1.000
0.0
0.2000
0.LCH0
1.000
0.0
0.2000
0,4200
1.0C0

Sample PRIVEL Output

0.000 0.5000
1.000 1.060
0.0 0.0
0.2009 €. 2000
0.4020 0.%060
1.000 1.000
0.0 0.0
0.2000 0.20C0
0.4020 0.4200
1.000 1.000
0.0 0.0
0.2000 0.2010
0.4650 0.11220
1.000 1.000
0.0 0.0
0.2600 0.2000
0.826G0 0.5060
1.000 1,000
0.0 c.0
0.2000 0.2099
0.4c00 0.4000
1,000 1.0C0
19 20



Sample PRTVEL Output
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WFSQM - NECE

13 1.000

P
- NN W W W
(=]

(=]

-t -
- -
o
.
r-3
[~
o
(=

-t s
SEEVUVMOAVMARCONRNIIOMMOIOOIVOOOO
-
.
i=]
>
o

1.000
0.0
0.2000
0.4090
1.6o0
.0
.2000
. 4000
1

=
8

B

000
000
0co

« —ae

000

(=] [-X-N-] -¥-N-1 [-X-X-]
-
Qe ZXNOe ZNO-

0.2000
0.4n00
1.070
0.0
0.2000

-9 -

Sample PRTVEL Output
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WPSCH - NECE

Sample PRTVEL Output

V1INITIAL AMPLITUDES(MTS)

10

5

X DIRECTION

Y

-

0.000000000000
.
ooooooooooooo

o.o-o 00 uooooooo
ooooooooooooo

nu.oooooooooooo
.
COoOOODOCOCOOODO

ooooaoooooooo
ooooooooooooo

ooooooooooooo
ooooooooooooo

ooooooooooooo
ooooooooooooo

ooooooooooooo
ooooooooooooo

oooooooooaooo
ooooooooooooo

ooooooooooooo
ooooooooooooo

ooooooooooooo
ooooooooooooo

o oy - ”98765“32
NN - P -

/- 80 -
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Sample PRTVEL Output

WFSCM - NECE

00000000000
00000000000

00000000000
ooooooooooo

00000000000
00000000000

oooocoooooo.

ooooooooooo

©eeeeccggeqg
-~ X-N-N-N-F-N-N-N-N-

00000000000
coccccsdscao

00000000000
00000000000

ceeeegogoeq
(-R-F-N-E-N-N-N-N-¥-¥-]

- N-X--R-N-N-N-N-N_-N-]
s v e a8 s a8 I

COC00C0CcC OGS

00000000000
00000000000

~ON@M~O N NN~
-

.

CONTINUED FROM PREVIOUS PAGE

20

15 16 A} 18 19

X DIPECTION

13 14

12

1"

B £

/l - 81 -

'
'

00000000000000000000
A X T T -

1

]
oooooooooooooooooooo
ooooooaooooooooooooo

“32'”98765”321098765
NN - e o -

T e et e e e



Sample PRTVEL Output

y 0.0 0.0
3 0.0 0.0
2 0.0 0.0
1 0.0 0.0

PERIOD OF THE TIDAL OSCILLATION= O.8S4E O5SECS

1ELEMENT TYPES

X DIRECTION

RE 1 2 3 L} 5 7
24 2.000 1.000 1.000 1.000 1.000 0.0 0.0

23 2.000 §.000 5.000 4.000 8.000 %.000 4,000
22 2.000 4.000 2.000 4,000 4.000 3,000 4,000
21 2.000 4,000 5,000 4.C00 4.000 4,000 4,000
20 2.000 4.000 4,000 4.c00 4.000 4,000 8,000
19 5.000 4.000 h.000 4,000 4.gc0 | 4,000 ".000
18 5.000 3.000 8,000 4,000 ° 4,000 4,000 4.200
17 5.000 5.000 4.000 .000 4,000 4,000 4.C00
16 5.000 8,000 4,000 %,003 5,000 8,000 4,000
15 5.000 %.000 4,000 4,000 4,000 5,000 8,000
i 5.000 4.000 8,000 4.000 #.000 8,000 1,000
13 5.000 2,000 4,000 0,000 1,000 h.000 %.000
12 5,000 1,000 5,000 4,050 4,000 4.000 1.000
1 5.000 5.000 8,000 h,0%0 4,630 8,000 4.000
10 5,000 4.000 %.00D h.000 1.000 %.000 4.000
9 5.000 8,000 1,000 h,000 8,000 4.000 4.000
8 5.000 4,000 4,000 1,000 4,000 4.000 - 5.000
7 5.000 4,000 4.000 8,000 h.000 4,000 4,000
6 5.000 4,060 8,030 8,000 1,000 n.000 4,000
5 5.000 1.000 1,000 4,000 4,000 4,000 4,000
) 5.00" 4.000 8.000 H.c00 4,000 4,000 4,000
3 5.000 4,000 8.000 ¥.000 4.000 b.0c0 h.000
2 5.000 4,000 %.000 %.000 4,000 4,000 4,000
1 .000 1.000 1.000 1.000 1.000 1.000 0.0

/_l/.. 82 -

4.000
&.000

0.0

4,000
h,000
4.000
4,000
4.009
8,000
.C00
2,000
3.000
4,000
%.000
4.000
4.000
1,000
4,.000
4.000
4,000
h.500
4,000
4.000
%.000
0.0

WFSCM - NECE

4,000
4,000
h.000
4,000
4,000
4.000
4.000
4,000
4,000
4,000
¥.000
4.000
4.000
4.000
%.000
h.c00
3.0C0
4.000
4.000
4.000
4,000
4,000
0.0



WFSCM - NECB Sample PRTVEL Output

CONTINUED FROM PREVIOUS PAGE

’ . X DIRECTION
-Y- 1" 12 13 ., 15 16 17 18 19 20
24 0.0 0.0
23 4.000 0.0 .
22 4,000 0.0
21 4,000 0.0 .
20 4,000 0.0
19 4.000 0.0
18 4,000 0.0
17 4.000 0.0
16 4.000 0.0
15 4.000 0.0
1 §.000 0.0
13 §.000 0.0 ,
12 4.000 0.0
1} §.000 0.0 :
10 4,000 0.0
9 4.000 0.0
8 8.00C 0.0
7 4,000 0.0
6 4,000 0.0
[ 4,000 0.0
[ 4.000 . 0.0 .
3 4,000 0.0
2 §.000 0.0
1 0.0 0.0

}-83 -



" Sample PRTVEL Output

Y-

24
23
22
21

19
18
13
12
1"

-
[--JV. =1

- NN Oy

-Y-

2%

/ TIME =100.00 HOURS /

1 2

-0.84718-02
-0.8471E-02
-0.71728-02
-0.5071E-02
-0.1732E-02
0.4137F-02

*

-0.1663E-01
-0.1855E-01
-0.20%5E-01
~0.22242-01
-0.23315-01
~0.25%2E-01
-0.2(66F-01
-0.2825E-01
-0.29%SE-01
-0.30UCE-O1
~0.3086F-01
-0.30U2E-01
~0.3042E-01

-

BRI

[~ E-N-N-N-N-¥. NN N-N- NN XN ¥- N YN X-]
by
- X-EX-X-N-¥-- N- R N-N- N ¥- ¥-N- ¥ I ¥- ¥

" 12

-

0.0 0.0

3
-0.19982-01
~0.1998E-01
-0.1985E-01
-0.1830E-01
-0.1587E-01
-0.1387E-01

-0.3122E-01
~0.3412E-01
~0.3684E-01
-0.3,32E-01
-0.4155E-01
~0.4351E-~01
-0.4521R-01
-0.4667€-01
-0.4781F 01
-0.1862B-01
-0.5904E-01
-0.48308-01
~0.4390E-01

WATER ELEVATION(MTS) ABOVE STILL WATER

)
-0.2960E-01
-0.29%60E-01
-0.3G91E-01
~0.3¢032-01
-0.28518-01
-0.2781E-01

-0.4€008-01
~0.4317E-01
«0.52038-01
-0.51558-01
-0.5670E-01
-0.5049£.C1
-0.5%¢58-01
-0.6C91E-01
-0.6160E-01
~0.62012~-01
~0.62158-01
-0.6236E-01
~0.6236E-01

CONTTNUED FROM PREVIOUS

13

th

X DIRECTION

2

~0.3814E-01
-0.3814E-01
-0.1202E-01
-0.11412-01
-0.40048-01
~0.3942E-01

~0.55562-01
-0.5854E-01
-0.6107E-01,
-0.63177-11
-0,6475E-01
-0.€583E-01
~0.664912-01
~0.66HR2-01
«0.66CSE-O1
-0.6517E-01
«0.6417E-01
-0.6%73E-01
-0.6373E-01

PAGE

X DIRECTION

15

-

/7=~ 0h -

0.0
~0.4403E-01
-0.6216E-01
-0.5952E-01
~0,5761E-01
-0.5655E-01

~0.6860E-01
-0.7113E-01
~0.732kE-01
-0.74858-01
-0.7593€-01
-0.76UIE-01
-0.7632E-01
-0.7519E-01
-0.73802-01
~0.7110E-01
-0.67032-01
-0.60698-01
-0.6069&-01

16

7
0.0
-0.4521E-01
~-0.6270E-01
-0.6116E-01
<0.5957E-01
~0.5873E-01

-0.5927E-01
-0.7122E-01
~0.72742-01
-0.7376E-01
-0.742hE-01
-0.7T411E-01
-0.7330E-01
-0.7171E-01
-0.6332E-01
-0.6596E-01
-0.6148E-01
-0.72928-01
0.0

17

8
0.0
-0.3138E-01
-0.64302-91
-0.675EE-01
-0.675EE-01
-0.6767E-01

-0.443C0E-0232E-01 -0.6577E-01 -0.6697%8-01 ~0.73278-01 -0.6606E-01 -0.6237E-01

-0.7515E-01
-0.76838-01
-0.7819E-01
-0.7920E-01
-0.7963E-01
~0.80C7E-01
-0.799CE-01
-0.7926E-01
-0.7812E-01
~0.766CE-01
~0.7526E-01
=0.1021
0.0

18

WFSCM - NECB

9
0.0
-0.2036E-01
~0.5635E-01
-0.59758-01
-0.6C70E-01
-0.6073E~01

-0.676u2-01
-0.6%0TE-01
-0.7027E-01
-0.71242-01
-0.71952-01
-0.7263E-01
~-0.7313E-01
-0.73528-01
-0,73¢2E-01
-0.7456E-01
-0.7590E-01
~0.9990E-01
0.0

19

10

0.0
-0,1322E-01
-0.45318-01
-0.5475E-01
-0.5646E-01
-0.5701E-01

-0.6385E-01
-0.6525E-01
-0.6657E-01
-0.6782E-01
-0.6924E-01
=0.7071E-01
~0.72452-01
-0.7h72E-01
-0.77958-01
-0,82828-01
~0.20%9E-01
~0.1288
0.0

20

a

B Lt e L T ]



-0.8285B-01
-0.98337-01
-0, 146

WFSCM - NECE
23 -0.9693K-02
22  -0.8182E-01
21 -0.47068-01
20 -0.4i528-01
19  -~0.4902E-01
18 -0.4965E-01
17 -0.50A6E-01
16 -0.5195E-01
15  <0.53u9E-01
1% -0.5503E-01
13 -0,56528-01
12 ~0.579%E.01
11 -0.59358-01
10 -0,60908-01
9 -0.62H4E-V1
8  -0.6413E-D1
7 -0.66285-01
6 -0.6939E-01
5 ~0.7TM3%E-01
y

3

2

1

0.0

0000 P 0000000000 00000000
cooooo0Do000®O0BO0ODOBODO0

-

.

Z-MT8
0.0
10.0
25.0
30.0
39.0
50..

UNDETERMINED PARAMETERS:

u(z)-M/s
0, 183E-01
0.225e-91
0.109E-01
0.9928-02
0.1345-01
0.158€-01

VELOCITY PROFILE - GRID( 6,19)

v(z)-M/8
~0.121E-01
-0.332E-01
-0.508E-01
-0.536E-01
-0.537E-01
-0.404E-01

/7 -85 .

SPEED-M/S
0.221E-01
0.401E-01
0.520E-01
0.5458-01
0.553E-01
0.434€-01

Sample PRTVEL Output

DIREC-DEG

SRR TSR 22 L 2



Sample PRTVEL Output

1 2 3

c(J) 0.809E-01 O0.162E-01 _ 0.800E-02
D(J) -0.156E 00 -0.395E-02 -0.218E-02

MASS FLUXES-SQ MTS/SEC:
Qx= 0.0 QY= 0.0

SURFACE HEIGHT - MTS:-0.565F-01

VELOCITY PROFILE -~ GRID( 9,19)

. Z-MIS u(z)-M/8 v(Z)-M/8

0.0 0. 140E-01 0.437E-01
5.0 0.251E-01 0.13CE-01
12.0 0.916E-02 -0.753E-02
17.0 ~0.139E-01 0,.172E-03

UNDETERMINED PARAMCTERS:
1 2 3
C(J) 0.724E-01 0.342E-01 -0.832E-02
D(J) -0.9158-0%1 -0.196E-01 0,896E-02

MASS FLUXES-SQ MTS/SEC:
QX= 0.0 QY= 0.0

SURFACE REIGHT - MTS:-0.608E-01

SPEED-M/S
0.4598-01
0.283E-01
0.119E-01
0.139E-01

VELOCITY PROFILE - GRID( 6,12)

.

Z-MTS U(2)-M/8 v(zZ)-M/8
0.0 -0.132E-01 0.383E-02
5.0 -0.770E-08 -0.8198-02

/7 - 86 -

SPEED-M/3

0.138E-01
0.112E-01

WFSCM - NECE

DIREC-DEG

——————--

72.2
27.4
'39-‘
179.3

DIREC-DEG

———e————



e Setaemty

WFS(M - NECE

Y-
24
23
22
21
20
19
18
17
16
15
14
13
12
1
10

1
0.38808-01
0.3704E-01
0.2328E-01
0.2:.872-01
0.137%68£-01
0.396°E-02

0.45743-01.

0.2127E-01
0.84188-01
0.1505
0.2174
0.2843
0.3494
0.4162
0.48u4

12.0
60.0
100.0
140.0 .

-0.531E-02
0.1252-03
DEPTH SPECIFIED IS BELOW THE STILL WATER DEPTH FOR THE GRID( 60.0)
DEPTH SFECIFIED IS RilOW THZ STILL WATER LEPTH FOR THE GAID( 60,0)

UNDETERMINED PARAMETERS:
2

1

c(J) 0.507E-01 0.20!2-01

D(J) -0.147E 00  0.334E-02
MASS FLUXES-SQ MTS/SEC:

QX= 0.0 © QY= 0.0

SURFACE HEIGHT - MTS:-0.711E-01

2

0.3680E-01
0,37042-01
0.332uE-01
0.25878-01
0.1335%-0%
0.10248-01
0.49732-02
0.3225€-01
0.6499E-01
0.1002
0.1361
0.1722
0.2500
0.2343
0.2809

-0.2318-01 "
-0.1188-01

3
0.2368-02
-0,278E-02

0.237E-01
0.118E-01

CURRENT SPEEDS AT LEVEL 0.0 $ IN MTS/SEC

3
0.80182-01
0.80598-C1
0.81848-01
0.41338-01
0.355:2-01
0.3804E-01
0.38108-01

0.8618E-01 .

0.5919E-01
0.7453E-01
0.9082E-01
0.1075
0.12h4
0.1416
0.1591

)
0.3552E-01
0.41702-01
0,4550E-01
0.5533%-01
0.5910E-01
0.61392-01
0.617GE-01
0.6268E-01
0.6472E-01
0.57553-01
0.709%E-01
0.;"503-0‘
0.7911£-01
0.6391E-01
0.8920E-01

X DIRECTION

]

0.1657E-01
0.22228-01
0, %492E-01
0.580"E-01
0.65012-01
0.60015-01
* 0.6739C-01
0.6555E-01
0.64532-01
0.6220E-01
0.5971E-01
0.57152-01
0.54702-01
0.52338-01
0.502:E-01

/7= 81 -

0.0

0.6971£-01
0.34742-01
0.2795E-01
0.2528F-01
0.22G62-01
0.1836F-01
0.1536E-01
0.13528-01
0.1252F-01
0.1211E-01
0.12042-01
0.1375E-09
0.16105-01
0.1931E-01

7

0.0
0.59338-01
0.23232-01
0.211618-01
0.31398-01
0.338CE-01
0.3335€-01
0.31038-01
0.27012-01
0.23956-01
0.15581E-01
0.1564%-01
0.11632-01
0.82098-02
0.593lE~02

-102.9
-89.4

0. 6"5?"—01'

0.55642-G1
0.47522-01
0.5331E-01
0.5150E-0
0.53052-01
LLE5CE-01
0.58358-01
0.52218-01
0.5505F-01

o

2993-01
502-01

325-01

Sample FRTVEL Output



Sample PATVEL Output

=NWwENA~ OO

- &
2h
23
22
21
20
19

18

17

16
15

18
13
12

10

L]

W IT - TR X. ]

0.5507
0.6109
0.6843
9.7515
0.8185
0.8848
0.9480
1.011 .
1.018

"

0.0

0.9

0.9
0.9351E-01
0.9

0.9

0

3N
L=
o
(2]

[}
o
-

.917SE-01
0.9131E-01
0.91318-01
0.91528-01
0.9206E-01
0.9246E-~01
0.9266E-01
0.9262E-01
0.9243€-01
0.916°1°.01
0.90¢ 'E-01
0.8714E-01
0.682648-01
0.76038-01
0.671hE-01
0.58108-01

1 0.3173
-0.3541

. 3908
0.4258
0.%627
0.5972
0.5275
0.54%78

0.5338

e o o s e o @ o o

b

“ 4 v e e e . e e .

OO0V ITIVOOCAOOOLOO0OODOOO

0.1767
0.1945
0.212%
0.2303
0.2478
0.2641
0.2775
0.2852
0.2826

13

0.9493E-01
0.1011
0.1075
0.1143
0.1212
0.1278
0.1337
0.1370
0.1374

L)

0.5839E-01
0.4693E-01
0.45452-01
0.15332-01
0.47128-01
0.5065E-01
0.56102-01
0.62035-01
‘0.6184E-01

.

CONTINUED FROM PREVIOUS PAGE
X DIRECTION

15

A/ - 08 -

0.2322E-01
0.2785E-01
0.3350E-01
0.41C792-01
0,5C6%€-01
0.6412E-01
0.87908-01
0.1013

0.8655E-01

16

-

0.61942-02
0.8583F-02
0.13298-01

0.15C3E-01

0.2656E-01
0.36832-01
0.5113E-01
0,2243E-01
0.0

17

0
Q
0
[
0
0
0
0
o

.6153E-01
.6257E-01
655201
.63322-01
.T077E~01
.76958-01
.84635C-91
. 3420E-01
.0

- 18

WFSCH - NECE

0.5099E-01
0.50452-01
0.45%2E-01
0. 5549201
0.8556E-01
0,u4982g-01
0.5372E-01
0. 3555F-01
0.0

19 .

0.1092
0.1065
0.1023
0.9643E-01

0.8955E-01 .

0.8237E-01
0.8159E-01
0.375%E-01
0.0

20

A ¢ ————-—_..



oo o

> o

WFSQM - NECE
2 0.26678-01
1 0.0

Y= 1

24 -72.68

23 -71.82

22 -66.24

21 ~65.58

20 -49.52

19 0.0

18 89.87

17 - -125.8

16 -111.6

15 -110.3

1] -110.0

13 -109.9

2 -110,0

1" -110.0

10 -110.0
9 -110.1
b -110.1
T -110.2
< -116.2
5 -:10,?
3 0199
3 -7
. -1(3.1
t 6v.50

oo
.

2
-72.68
-71.82
«69.24
-64.58
-49.52

65.62
-86.96
-112.7
-118.5
-121.4
-123.2
-125.3
~-125.1
-125.7
-126.1
~%9 5
-1t 9
=-127.2
-127.°
-127.6
-127.6
-127.1
<1271
-12P .

CURRENT DIRECTIONS AT

Sawple PRTVZL Output

LEVEL 0.0 § IN DEG FROM THE X AXIS

3
-65.57
~66.08
-62.42
-59.09
~57.16
-59.55
-80.80

-100.3 -

-113.0
-121.0
-126,2
-129.9
-132.7
-138,9
-136.8
-138.%
-139.9
-11.2
-142.3
-13.3
-183,9
-1n0,2
-144,2
-184.9

-58.41
-63.56
-61.79
-62.46
-65.47
~70.87
-80.81
-91.07
-100.1
-107.8
-111.4
-120.2
~125.M
-130.2
-134.8
-139.0
-143.1
-145.9
~150.%
-153.8
-156.6
-158 £
-t ""

- tr"_p

X DIRECTION :
5 6 7 8 9 10

25.57 0.0 0.0 0.0 0.0 0.0
-49.63 119.2 124.9 124.8 123.5 125.3
-50.32 62.98 . 70.06 102.5 102.4 106.
=55.49 19.99 -1.39% 85.44 85.27 97.54
-62.12 -9.308 ~30.20 76.%2 75.48 93.7%
-69.30 -33.41 -46.43 74.96 72.21 92.79
-17.30 -56.64 -58.40 78.8F 73.3% 93.27
-84 .96 -81.79 -67.73 845.90 76.72 ok, 18
-91.56 -107.4 -TH.65 0.11 80.24 94,92
-97.08 -131.7 -79.12 93.20 82.13 95.42
-101.,8 ~154.7 -81.03 gh.35 - 83.96 95.59
-106.2 -176.6 -79.98 94,12 an.15 95.51
~110.7 163.8 -14.79 93.07 82,59 95.23%
-115.6 - 8,2 -62,32 91.58 © 82.51 94,85
-121.2 136.6 -35.07 69.78 £3.99 94,44
~127.6 128.0 3.648 87.62 78.91 94.03
-135.0 121.3 29.00 84.94 75.62 82.97
-1%3.5 115.8 " h1.9% 81.79 71.05 1.31
-153.4 111.4 50.46 78.08 64.86 8.93
-164.% 108.6 59.08 75.34 59.16 85.95
-175.3 107.7 70.62 76.27 59.35 84.02

175.9 109.4 86.69 85.37 76.t5 £9.25

171.3 112.7 180.0 182.0 180.0 180.0

176.2 116.6 0.0 0.0 0.0 : 0.0

CINIIN &N FROM PP, TONS Rl

s1= 89 -
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Sample PRTVEL Output _ WFSCM - NECE

X DIRECTION

-Y- n 12 13 L] - 15 16 17 18 19
28 0.0 0.0
23 118.6 0.0
22 105.9 0.0
21 99.27 0.0
20 96.69 0.0

19 96.03 0.0

18 96.19 d.0

17 95.57 0.0 .

16 96.92 0.0

15 97.14 0.0

1 97.22 0.0

13 97.19 0.0

12 97.08 0.0

1 96.96 0.0

10 97.09 0.0

9 96.90 0.0

8 96,4k 0.0 .

7 95.72 0.0

6 94.63 0.0

5 93.10 0.0

3 91.54 0.0

3 93.77 0.0

2 180.0 0.0

1 0.0 0.0

CURRENT SPEEDS AT LEVFL 50. $ IN MTS/SEC
X DIRECTION

-1- ' 2 3 L] s 6 7 8 9

28 0.4911E-01 0.%9112-01 0.5130E-01 0.4861E-01 0.2670E-01 0.0 0.0 0.0 0.0
23 0.h746E-01 0.4746E-01 0.5133E-01 0.5399E-01 0.4555E-01 0.1892E-01 0.2380E-01 0.3955E-01 0.2943E-01
22 0.8414E-01 0.4418B-C1 0.5146E-01 0.5806£-01 0.5652E-01 0.2761E-01 0.2459E-01 0.1625E-01 0,1625E-01

/f -0 -

20

10

0.0

0.3789E-01
0.3053E-01



WES(M - NECE

-_‘_eﬂ_-—_gn
AW ENDD DOO = A FUVI Py B -

s &
FL)
23
22
21
20

18
17

16

15

0.3874E-01
0.30632-01
0.19008-03
0.5388£-01
0,6085E-01
0.6813E-01
0.7537E-01
0.8281E-01
0.9046E-01
0.9834E-01
0.1062
0.1147
0.1220
0.1299
0.4378
0.1445
0.1512
0.1572
0.1621
0.1654
0.1157

1"
0.0
0.2353E-01
0.2809E-01
0.3127E-01
0.32128-01
0.3156E-01
0.306EE-01
0.30068-01
0.2987E-01
0.3004E-01

0.3874E-01
0.30638-01
0.1964E-01
0.1870€-01
0.2720E-01
0.35962-01
0.4433E-01
0.5271E-M
0.61C1E-01
0.6922E-01
0.7729E-01
0.8503E-01
0.32452-01
0.9933€-01
0. 1059
0.1120
o.1173
0.1215
p. 1241
0.1249
0.1251

cobo0evwos

[-R-N-N-N¥-1 5’!: SO0

0.5094E-01 0.6225E-01
0.5128E-01 0,E639E-01
0.53678-01 0.7203E-01
0.5406E-01 0.749£2-01
0.5611E-01  N.7711E-01
0.576LE-01 0.7916£-01
0.64532-01 0.81252.01
0.6971E-01 0.83%2E-01
0.75C88-01 0.85598-01
0.8042B-91 0.87652-09
0.8549E-01 0,B8945E-01
0.9016E-01 0.9085E-01

0.9%338-0% 0.9176E-G1
0.9801E-01 0.9207E-01
0.1010 0.9153E-01
@. 1032 0.9037E-01
0.1045 0.83328-01
0.1051 0.8574E-01
0.1052 0.8340E-01
0.1056 0,82228-01
0.1061 0.8362E-01

CONTINUED FROM PREVIOWS

13 1\

0.6533E-01
0.7225E-01
0.1753E-01
0.£0728-01
0.32398-01
0.83058-01
0.8318£-01
0.02958-01
0.82532-01
0.8195E.01
0.8115E-01
0.80052-C1
0.78592-01
0.7633E-01
0.73%0E-01
0.6905£-01
0.6477€-01
0.59102-01
0.5350E-01
0.4970E-01
0.5341E-01

PAGE
X DIRECTION

15

—

0.3129E-01
0.4%952€-01
0.5453E-01
0.5731€.04
0.%850E-01
0.585CE-01
0.5757E-01
0.5601E-01
0.5505F-01
0.5193E-0?
0.4956E-01
0. NT24E-01
0.44582-01
0.4151E-01
0.3782E-01
0.3307E-01
0.2689E-01
6. 1976E-01
0.9649E-02
0.107£2-01
0.1315E-01

16

0.
0.
Q.
0.
0.
0.
0.
0.
Q.
0.
0.
0.
0.
Q.
0.
0.
0.
0.

0.
0.
0.

3677E-01
RESIE-01
52612-01
56583E-01
5€89E-01
56358-01
S5471E-G1
5236E-01
H963E-01
H69UE-D1Y
U427E-01
$171E-0Y
3927E-01
28BLE-Q1
3427E-01
3130E-01
2733E-01
2153E-07
1337E-01
3807E-02
1]

"

0.34438-02
0.1230E-01
0. 1718E-01
0,1923F-01
0.1976E-01
0.1629E-01
©.1802E-01
0.1613E-01
0.1336E-01
0.114)E-01
0.9099E-02
0.7088£-02
0.5853£-02
0.6325E-02
0.8842E-02
0.1212E-01
0. 1564E-0
0.1760E-01
0. 1520E-01
0,2395€-02
0.0

18

0.28008-02
0.5723E-02
0.9387£-02
0. 3150E-01
0.1168E-01
0.10928-01
0.9508E-02
0.7715E-02
0.58268-02
0.41628-02
0.3228E-02
1.36832-02
0.55476-02
0.8722F-02
0.1329E-01
0.1926£-01
0.2600E-01
0.31032-01
0.2777€-01
0.9597€-02
0.0

Sample PRTVEL Output

0.3035€-01
0.3G34E-01
0.2091E-01
0,2704E-01
0.2571E-01
0.2536E-01
0.2585E-01
0,2635E-01
0.27935-01
0.2381E-01
0.2923E-01
0.2895E-01
0.2801E-01
0.2610E-01
0.2338E-01
0.2106E-01
0.2208E-01
0.272%E-01
0.2940E-01
0.3585€-02
0.0

20

oed ey
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Sample PRTVEL Output WFSCM - NECE

1% 0.3040E-01 0.0

13 0.3078£-01 0.0

12 0.3101E-01 0.0

1 0.3098E-01 0.0 -

10 0.3075E-01 0.0

9 0.3004%E-01 0.0

8 0.2856E-C1 0.0

7 0.2604E-01 0.0

6 0.2229E-01 0.0

5  0.1777E-01 0.0

[} 0.1587E-01 0.0

3 0.1921E-01 0.0

2 0.2888E-02 0.0

1 0.0 0.0

CURRENT DIRECTIONS AT LEVEL 50.% IN DE3 FROM THE X AXIS
X DIRSCTION .

Y- 1 2 3 n 5 6 7 8 9 10
24 -90.59 -90.59 -85.39 ~84.35 -£0.95 0.0 0.0 0.0 0.0 © 0.0
23 -90.61 -90.61 -85.48 -84.91 -84.71 -1%2.8 -1n4.9 176.9 -174.0 158.8
22 -30.23 -90.23 -82.41 -81.27 ~76.71 -671.53 -94.79 172.6 176.1 120.9
21 -90.62 -90.62 -79.82 -17.72 -75.5% -66.39 -78.02 -83.95 172.8 92.71
20 -92.01 ~92.01 -77.93 -80.28 -78.71 -72.91 -73.09 -55.06 -35.10 78.20
19 0.0 -89.45 ~75.92 -82.08 -82.82 -79.52 -82.5¢ -68.29 -87.25 71.96
18 76.09 -N6.15 -78.05 -65.64 -87.%0 ~-86.73 -87.87 -76.77 -60.95 70.72
17 65.85 -28.41 -17.11 -87.6h -91.29 -92.91 -92.86 -8%.92 -13.45 72.3
16 61.25 -24.35 ~78.78 -88.37 -93.65 -97.%6 -96.83 -69.136 -83.82 T4.03
15 §7.23 -23.21 -712.0% -87.76 -28,69 -100.3 -93.63 -107.7 -91.¢€2 77.1)
L] 54,08 -22.170 -69.37 -06.4% ~93,73 -104.% -101.2 -113.9 -97.37 79.58
13 51.38 -22.78 -66.82 -85.87 -o1,13 -101.9 ~101.8 -119,0 -99.03 78.99
12 Yo, 21 =21, 06 -63.%3 -83.17 -93.19 -101.3 -101.6 -119.8 -93.3% 74.19
n 37.33 -21.32 -62.35 -81.48 -92.99 -160.3 -100,7 -118.3 -14,%0 76.68
10 46.05 -20.61 -60.37 -79.83 -99.02 -49,02 -99.3% -110.5 -50.48 Th, 3
9 LURT] -20.01 . -58.53 -78.23 -£9.7% -97.51 -97.45 -92.30 -%0.21 70.73
8 n.n -19.23 -56.75 ~76.64 -88.56 -95.00 ~9%.93 -566.08 -38.77 68,17

77.92 .



AT e g

WFSCM - NECE
7 42,99
6 82,34
5 41.90
L] §1.73
3 41,97
2 82,66
1 90.00

Y- 1

28 0,0

23 1,7

22 107.7

21 90.55

20 83.10
19 80.16
18 79.54
17 79.98

16 80.74
15 81.38

14 81.72
13 81.71
12 81,75
n 80.69
10 80.cH
9 78.65
8 76.18
7 71.82
6 63.36
5 by 8y
y 7.433
3 -29.06
2 0.0
1 0.0

-18.40 -54.99 ~75.0% -87.41 -93.96
C =174 -53.19 -73.39 -86.32 -92.17
~-16.28 -51.37 =T1.7% - -85.47 -91.24
-15.01 ~h9.58 -70.17 -85.13 . ~94.73
-13.75 -48.04 -68.83 ~-85.96 -120.8
-13.28 ~47.26 -68.08 -87.43 161.5
-13.63 -47.50 -68.46 -37.66 -140.9

CONTINUED FROM PREVIOUS PAGE
X DIRECTION
12 13 L] 15 16

- E-N-N-)
. Pl

o000 o0d000

OOOOOOOOOOOOOO
- . IR R e e
C A - N WP R -

eooooo
[~ N-X-¥-

4= 93 - '

-91.71.

-87.69
-83.76
-81.11
-85,25
180.0
0.0

17

-46.13
-36.11
-31.23
-29.29
-34.66
180.0
0.0

Sample PRTVEL Output

-hy,28
-44.58
-47.11
-51.08
-58.32
180.0
0.0

52.67
32.52

h.308
~-19.81
~34.89
0.0

0.0

20



Sample PRTVEL Output WFSCH - NECE

DISK PILE CONTATNING CURRENT SPEED ANDDIRECTION FOR LEVEL 0.0 § WAS CREATED

DISK FILE CONTAINING CUTRENT SPEED ANCPIRECTION FOR LEVEL 5SO. $ WAS CREATED

8920 ® , TOTAL OF 2 PLOTS WERZ CREATED

-9y o

e e aa



Y R, AMPAD St demm e+ e

WFS(M - NECE

Sample Input

WFSCM - RUN 21-5 -~ SUMMER PRCDUCTION RUM
S8MISC  FACTs.6,GRD32:.5,LP:12,MP220,01.230000,
15X1Ps0, INCs0, CLLR: FALSE, ,SPDSCL2.1,DISTY,,
ANGT=60.,NOPLTS=2,4WF 1213 ,FiTzF ,VECTOR=F ,&FEND

"‘." - 95 o

Sample PLOTVEL Input



WFSCM - NECE

Sample PLOTVEL Input

Sazple Output

"4do> “aiqepen
EO;& padon

€ 59
vo;nwm

SR DTS RINTY L Qmling Y
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LTS wr gD b TR0 T Al

L N UL [ VLA e T IR S L 4

1 N=ZPTT
i R ALY T !
."n.'lll?'lill,. /\. l)\vw\-. \\NMA
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——— ey gy
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BN AR art
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e N
Al N s sT
T R T T
LA =S ST
..f.k.._._._\.y\wu .\..ﬁ.
— i A I
ST
[N S A S Sy RN e 2
h;.;f,/_ N
H _ A.’. '.*. N
bid LT T
) ‘\_/._/..,gg_q.;.”
H LY M .
NN U
3
: :
3
\.

-

g e e TYSURSY FONDU! PR O NP

AV
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WFSCM - NECE Sample SPAT Input

Program SPAT

Saeple Input

The irput for SPAT grnerates s wing field for the FSU study, atartine in 25 February 1978. Observations from five
stations are used as the basis for extrapolation - the HDBO dota budy, Apalachicola, Tampa, Fort Myers, and Key West.
Cbszrvations arc provided at coe hour fncrerents. The wind fleld generatad by the sample input 12 only five hours lung,
which 18 sufficlent to 11lustrate the use of the progran

4GRID LIMTT- : a
Pt N Mt
1'“3.23".18"'
SYSWs1,0,2,53,2.5%,2.09,1.37,
I57=23,404D .
FLA SHELF WINDS FROM 25 FEB 78 GN00 HRS GMT WAT GRID HORTH
-147 186 189 -7 N2 -M1) 78 ~260 -258 -237
~155 =129 178 8 105 -9§ 55 -239 -252 ~2%0
-152 <122 199 -1 126 86 57 203 277 -238
~165 <118 192 .10 116 76 60 -231 -261 220
-180 -120 185 -9 122 .78 <0 -219 -287 -225

L7ANEN ) AR

S H



Saeple SPAT Output

s:mpio Outpyt

FLA SHELF WINT3 FROM 25 FFB 7R 0A00 PRS GMT WAT GRID NORTH

TIME 2
TIME »
TIVE =
TIME
TIE 2

READTRG TERMIMATED TUE TO EOF OR EFROR

AFTER

1.
2,
3.
LR
5.

WFSQM - NECE



WFSCM - NECE

Program DENSTAT
Sample Input

SMISC ISTIME=0401,IETIMS=0930,4END

- 99 -

Sample DENSTAT Input



Sample DENSTAT Output

Sample Output

BICM-T STATISTICS FOR DZITRS 0 -tO K 1 AR TO 30 STP
AN .00 2.
sm.rev. 1.3% 1.4
MDSTEn 040 19.3¢
RALIEN .10 30e 4
no. s, 1 10
o 2.
sT0. PET. 1.5% 1.0
manen 19.82 .97
mrrey 26,06 2).38
Bo. oS, n 1
W 0.0 2271 3¢
§10. DE7. 0.86 1.82 0.8¢ 0.7
naaTen .82 2.3 210 2096
AR 2387 2631 M6 236 E
no. s, 10 “« 21 23
22.60 2283 22.40 208 1.8
1.67 0 ob 0.1 . 8¢ 0.8
[L0 LR T L IO T S LR T IR T
PO RS 00 B PO TR T3 TR S 08 1Y
1e 2 I ) 1c
0.0 2.9
1.2¢ 1.0}
w.n 20.6% o
26.0% 6.y 704
n .
23.23 138 16 D) 1,08
0.02 1.7 1.1 1.20 0.9¢
2208 1.6 aos w00 0.3
F TR 190 T L Y8 T I P S B DO €
1" » 2 [ 3]
AN 209 2 e L N e
sTD. ot: 0.45 [ [ 100 c.8" (B
ARp EIOC TR TPC S R T L B I B IO [ LS )
MAXTEN 1380 24.8E 2836 6Ll 9t 2632 h
nO. oS 2 18 2 1 1} 3]
EAY .36 2188 2188 120 2.8 ce.ed
STS. DEX c.s7 0.44 2 o c.9° LD 2.47
iy 390 mer 0o 218 188 18,9
ey 2. 9¢ 25,00 1t 383t 2ty 2338
. 03 2 19 87 s %0 ’
weAn 23.20 2.9 2 s 229 L0
0. oEY. 0.1 0.49 0.7 0.82 0.3 0.1
nNLEN 2218 FTRT I 3 ToAe e 22.08 2]
MAK I e v 14.4% .3 ~.01 24,00 e
"o. oas. ” 7 10 1o 1] )
HEAN IR 2320 2300 nase 3t 12 12N
sTD. ORIV 0.97 0.7 .64 1.0 c.s0 0.9 0.48
NIKION 12.38 2T s N 2.3 e n.w
mrien . 23013 2%.1t 2523 1S.0F 2e.96 21,80
no. 8%, ° : 1 e 32 H 186
L]
y ) il A
iy = 100 -

WFSCM - NECE

-

T e v



T w0 e % s
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Sample DENSTAT Output

SIG¥A-T STATISTICS PCI DEPTES 30 - 100K 1 APR TO 30 sgp
AN
STD. DEV.
MINDUN
MAXINUY 30
®O. OFS.
e 25.62
$TD. DEV. 0.36
MINDEY 25.18
MAXLMUM 26.00
#0. OBS. 4
AN 25.46 2311 28.40
$I0. DEV. 0.8 0.74 0.0
WINDMUH 2).66 26,36 25.40 .
NAXDIUN 26.52 26.43  25.40 -
¥0. oas. 23 19 2
MEAN 25.41  25.00  24.66
STD. DEV. 0.7 0.7 0.63
MINIMUM 23.19  22.9¢  23.28
HAXIMUM 26,72 26.15  25.%
NO. OBS. 56 0 25
MEA 25,31 2%.22  25.20  24.97
STD. DEV. 0.86 6.77 0.60 0.72
NINIMUY 22.98 2350 230  22.88 o
MAXIMUE 26.49  26.60  26.23  26.27 2021
NO. OBE. 53 12 104 5
MEAN 24,67 25.40  25.42  26.94
STD. DEV. 0.78 0.59 0.69 0.81
MM 22,97 23.%  24.03  23.00
HAX MY, 35,26 26,43 26.<6 26,33
w0, 0BS. 59 ¢l 4 87
MEAS 2872 28.31 25.30 25.a6 25,91
3TD. DEV. 3.9C 1.0 0.7¢ 6.8 .08
qariney 2321 3.7 23.30 0 23.90  re.8%
MAXIMUM 26,42 26,81 26.18  26.53  25.97 -
N0, CBS. $9 39 5% 18 2
MEAL 24.86  24.86  24.85  25.09  24.93
$TH. OrY. 0.66 0.52 0.54 0.%9 0.60 .
NN 23.67  23.26  23.59 23,3  23.73
MAXIMUM 26.13 26,24  26.86 26,07  26.01
NOL OBS. 100 976 1662 85 52
AN %.78 26,60 26 72 24.99  24.83 .21
STD. DEV. 0.75 0.90 0.80 0.7 0.81 0.07
MNIHN 23.41  23.25  22.8%  23.48  23.26  23.07 .
MAXIMUM 26.22 25.95 26,70  26.1¢  25.90  23.3¢ 2624
NO. OBS. $6 26 208 72 16 3t .
KEAK 25.20  2¢.56  24.82  24.56  24.63  2).95
Tt. DEV. 0.76 0.9? 0.89 0.83 0.€9 0.31
HINTMY 23.84 22.97  23.04 22.82  23.30  23.08
MAXIMUM 26.34  26.62  26.€8  26.23  25.8%  25.i8
NO. O2S. 85 164 156 338 4 1

8s° A’
) | ~d
e 10 -

R LA



00010
00C20
' 00030
00040
00050
00060
00070
00080
00090
02100
00110
00129
00130
00144
0150
00160
00170
~0130
00180
00200
00210
00220
00230
00240
00250
00260
00270
00250
00290
00300
00310
00320
00330
00340

QOO0 0O00000000O0

kppencdix T

Prograe Listings

LK B B K L N BN BE BE BE BN XK BE BN BX B BE BN BN N R K N N N BN 2N 3 2F BN 3 )

PROGRAM VISCOUS(GAL)
VERSION 7 - JULY 1682 < REVISION A
BY CORTIZ CQOPER, NECE
THIS PROGRAM CALCULATES ALL CONSTANTS WHICK CHANGFE ONLY WHEN THE
EDLY VISCOSITY CHANGES. THE CONSTANTS ARE WRITTEN ON DISH FILE

ARD LATER ACCZSSED BY PROTCEAM CIRC WHICH T8 THE PTOSRAM THAT
ACTUALLY CALCULAVES VFELOCITIER. FOR INFORMATION (i HOW TC DSE

- THE, PROCRAM A3 WTLL AS CIRC, SEE THE GAL USER'S MANLAL. THIS

6.8,

6.%,

7.A,

Ropepe po e

MANTIAL ALSO CONTAINS A LIST OF REVISICNS,

10781, SPLIT COMMM AR/ INTO 740 BLOCYS, CHANATD 1.0R70°'R
TO 1.0E20'S. IMITIALIZED ALL COMMON VARPIABLES IM

BLOCK DATA. PUT NAMELIST READ'S INTO MAIN PROGRAM.

REMGVED &'S FROM ALTERNATE, RETURN CALLS. PUT 'XDM1* IN
COMMON /RA/.

2/82, ADDED SPATTAL VARTATION IN CORIOLIS PARAMETER.

7/,82, MODIFIED TO RUN ON IEM., CHANGED FCN ASIN TO ARSIN.

COMMON/AA/CF{ 1552) ,DELSIG(2502) , 52/ 8K, u( 258) ,FaSS(288),
B{R6L) ,E(864),D1(8€U), ALPRA(SAL) ,EETA(BSY) ,NR(288),0(864),
A{364),CP(288),EDRYV(1552),JP,KP,LP, P LPMP LM KPMI,
JLMP,KLMP,G, N3P, REVNC,WA2, 58S, IS, KT.DL,
ETIME,NUCKEG,UA2(288),¥A2{288) ,VERSTN{14),TITLE(20),
CONSTE,ECDYT,EDDYS, CONNY, LAND{ 288) ,FXY, PHI, THETS,F(288)

REAL NB,NDP
LOGICAL CONSTE,LAKD¥i,EDDYT,EDDYS, CONNV,FXY,NODIM

NAMELIST/MISC/DL,JP,KP,LP,MP NS, NUCHG, CONNV

-1~
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Program VISCOUS

00350
00360
00370
00380
00330
00393
00395
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500
00510
00520
00530
00540
00550
00560
00570
00580
00590
00600
00610
00620
00630
00640
00650
00660
00670
00680
00690
00700
00710
00720
00730
00740
00750
00760
00770
00780
00790
00800

NAMELIST/DEPTH/H
NAMELIST/FRICT/CB
NAMELIST/EDDYL/NODIM,CK
NAMELIST/EDYVIS/EDDYS,EDDYT,WA2,REYNO, EDDYV,ETIME
NAMELIST/CORIO/FXY,PHI,THETA
c
DATA NODIM/T/
C .
: READ(1,100) TITLE
100  FORMAT(2044)
READ( 1,MISC)
READ(1,CORIO)
LPMP=LP¥*MP
KPLPMP =KP¥*LPMP
JPLPMP=JP#*LPMP
JJLPMP=JP#*JPLPMP
KLMM1=LP#MP*(KP-1)
© KPM1=KP=-1
READ(1,DEPTH)
CALL HEIGHT
READ(1,FRICT)
READ(1,EDDYL)
CALL EDYLYR(NODIM, 1000)
CALL CORIOL
AL HEADER
IF(EDDYT) READ(1,EDYVIS)
IF(EDDYT) NUCHG=99
DO 959 II=1,NUCHG
IF(.NOT.EDDYT) RCAD(1,EDYVIS)
IF(EDDYS.OR.EDDYT) CALL WINDNV(II)
CALL CHEKEV{1000)

WFSCM - NECE

IF(II.EQ.1) WRITE(10)TITLE,LP,MP,JP,KP,CONNV,EDDYS,EDDYT, REYNO,WA2

& ,DL,PHI, THETA, FXY

IF(II.EQ.1) WRITE(10) (H{LM),LM=1,LPMP), (LAND(LM),LM=1,LPMP),
& (CB(LM),LM=1,LPMP), (CK(KLM),KLM=1,KPLPMP), (F(LM),LM=1,LPMP)

C ® ® ® MATN SPATIAL LOOP
C

PO 500 M=1,MP
LMP={M-1)*LP"

DO 500 L=1,LP
LM=L+LMP
IF(LAND(LM)) GO TO SOO
JLMP=(LM-1)4%JP
KLMP=(LM~1)*KPM1
KT=(LM=1)*KP
IS=KLMP+1

CALL BOTTN

CALL AJLM

I-.2



WFSCM - NECE : Frogram VISCOUS

00810 CALL QJLM

00820 CALL COEFF

00830 500 CONTINUE

00840 CALL PRINTS

00850 IF(CONNV) JJLPMP=JPLPMP

00860 IF(II.EQ.NUCHG) ETIME=1.0E20

00870 WRITE(10) ETIME, (A(JLM},JLM=1,JPLPMP), (O(JLM),JLM=1,JPLPMP),
00880 & (B(JLM),JLM=1,JPLPMP), (DELSIC(JJLM) ,JJLM=1,JILPMP)
00890 & (D1(JLM),JLM=1,JPLPMP) , (E(JLM),JLM=1,JPLPMP),
00900 & (SS(JLM),JLM=1,JPLPMP) , {(FMASS(LM) ,LM=1,LPMP),
00910 & (EDDYV(KLM),KLM=1,KPLPMP )}, (NR(LM) ,LM=1,LPMP),
00920 & (ALPHA(KLM) ,KLM=1,KLMM1), (BETA(XLM) ,KLM=1,KLMM1)

00930 999  CONTINUE
00950 1000 STOP

00950 END
oogﬁocilill&l}!h&lll!l!ilil!li'lllliiﬂ!l&
00970 C

00980 BLOCK DATA

00990 C _

01000 COMMON/AA/CK(1552) ,DELSIG(2592),55(864),H(288) ,FMASS(288),
01010 & B(864),E(864),D1(854),ALPHA(864) ,BETA(864),NB(288),0(864),
01020 & A(864),CB(288),EDDYV(1552),JP,KP,LP,MP,LPMP,LM,KPM1,

01032 &  JLMP,KLMP,G,NBP,REYNO,WA2,NS,IS,KT,DL,

01040 & ETIME,NUCKG,UA2(288),VA2(288),VERSIN(14),TITLE(20),

01050 & CONSTE,EDDYT,EDDYS,CORNV,LAND(288),FXY,PHI,THETA,F{288)
01060 REAL NB,NBP

01570 LOGICAL CONSTE,LAKD¥1,EDDYT,EDDYS,CONNV,FXY

01080 C

01090 DATA VERSIN/'GAL:','VERS','ION ','7 - *,'JULY',* &, 6 *,

01100 & '1082t," - R','EV, ','A - ','PRCG','RAM ','VISC','0US '/
01110 DATA TITLE/20%¢ t/,ETIME/1.0E20/

01120 DATA CONSTE,EDDYT,EDDYS,CONNV,FXY,NUCHG/T,F,T,T,T,1/

01123 DATA PHI,THETA/23.5,65./ :

01130 DATA DELSIG/2592%0.0/

01140 DATA A,SS,B,E,D1,Q/864%0,0,664%0.0,864%0.0,864%0.0,864%0.0,
01150 & 86u4®1,0/

01160 DATA CK,EDDYV/1552%0.0,1552%0.0/

01170 DATA ALPHA,BETA/864%0.0,864%0.0/

51180 DATA H,NB,CB,FMASS,UA2,VAZ2,F,LAND/288%0.0,288%0.0,

01190 & 288#%.00025,288%0.0,288%0.0,288%0.0,286%0.,0,288% ,FALSE./
01200 DATA JP,KP,LP,MP,LPMP,LM,KPM1,JLMP,KLMF,IS,KT,NS/

01203 & 3,2,12,24,288,0,1,1,1,1,1,20/

01210 DATA G,REYNO,WA2,DL,NBP/9.8,16.,.005,30000.,1./

01220 END

01230 €
012u0ci*ﬂll!lll!!'ll!lil!!lll!!llll!iliﬂl
01250 C

01260 C

I-3
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Program VISCOUS WFSCM -~ NECE

01270 SUBROUTINE EDYLYR{NODIM,®)

01280 ¢

01290 ¢

01300 C ROUTINEC WHICH READS IN THE LAYER DEPTH OF THE NODES OF

01310 C THE EDDY VISCOSITY FOR EACH GRID.

01320 COMMON/AA/CK(1552) ,DELSIG(2592),85(864),H(288) ,FMASS(288),

01330 & B(864),E(864),D1(864),ALPHA(85Y4) ,BETA(B64),NB(288),0(864),
01340 & A(864),CB(288),EDDYV(1552),JP,KP,LP,MP,LPMP, LM, KPM1,
01350 &  JLMP,KLMP,G,NBP,REYNO,WA2,NS,IS,KT,DL,

01360 & ETIME,NUCHG,UA2(288),VA2(288),VERSIN(1%),TITLE(20),
01370 &t  CONSTE,EDDYT,EDDYS,CONNV,LAND(288),FXY,PHI, THETA,F(288)
01389 REAL NB,NBP

01330 LOGICAL CONSTE,LAND*1,EDDYT,EDDYS,CONNV,FXY,NODIM

01400 LPMP=LPEMP

01410 DO 100 LM=1,LPMP

01420 IF(LAND(LM)) GO TO 100

01430 KT=(LM-1)#KP+1

01440 HT=H{1.M)

01450 IF(NODIM)  HT=1.0

01460 KLMP=(LM-1)#KP

01470 DO 70 K=1,KP

01480 KLM=KLMP+K

01490 CK(KLM) =CK(KLM) /HT

01500 IF(CK(KLM).GT.1.0.0R.CK(KLM).LT.0.0) CALL ERROR(1,LM,K)

01510 70 CONTINJE
01520 C  CHECKS TO MAKE SURE CK AT SURFACE IS EQUAL TO ZERO AND CK AT BOTTOM
01530 € IS EQUAL TO 1.

01540 KTKP=KT+KP-~1

01550 IF(CK(KT).GT.0.01.AND.CK(KTKP).LT.0.99) CALL ERROR(2,LM,K)
01560 100  CONTINUE

01570 IF(KP.GT.2.AND.CONNV) CALL ERROR(3,LM,K)

01580 IF(KP.EQ.2.AND.(.NOT.CONNV)) CALL ERROR(Y,LM,K)

01590 IF(KP.EQ.1) CALL ERROR(S,LM,K)

01600 RETURK '

01610 200  RETURN1

01620 END

01630 C
016),;0(;’D&l!ii!i!.l!!!}lll!ll.'!lilll!!lll
01650 C

01660 C

01670 SUBROUTINE HEIGHT

01680 C

01690 C

01700 C ROUTINE WHICH READS IN STILL WATER DEPTHS AND SETS LOGICAL VARIABLE
01716 C TO TRUE IF ELEMENT IS LAND.

01720 C

01730 COMMON/AA/CK(1552),DELSIG(2592),SS(864),H(288),FMASS(283),
01740 & B(864),E(864),D1(86U),ALPHA{864),BETA(B6U),NB(288),Q(REL),

I-4
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01750
01760
01770
01780
01790
01890
01810

01820

01530
0180
01850
01860
01370
01890
01890
01900
01210
01020
01930
01540
012850
01860
01970
©1450
01690
02003
2610
02220
02030
02640
02950
02040
02070
02680
02020
02100
02110
02120
02130
02140
02159
02160
02170
02180
02190
02200
02210
02220

100

C
c

[eReNeoNe Ne]

100

Re Q% A% Qe

Program VISCOUS

A(B6Y4),CB(288),EDDYV(1552),JP,KP,LP,MP ,LPMP L™ KPM1,
JLMP,KLMP,G,NBP,REYNO, WA2,KS,IS,KT,bL,
ETIME,NUCHG,UA2(268),VA2(288),YERSIN(14),TITLE(20),
CONSTE,EDDYT,EDDYS, CONKV,LAND(288) ,FXY,PHI, THETA ,F{283)

REAL MB,HNBP

LO
e

GICAL CONSTE,LAND®1,EDDYT,EDDRYS, CONNV,FYY
100 M=z1,MP

LMP=(M-1)8LP

DO
LM
IF
LA
ce

100 L=1,L®
=1.+LMP
(H(LM).5T.0.01) GO TO 100
ND{LM}=,TRUE,
NTINUE

RETURN

EN
L

su
ROUTT
REYRC

co

e

Re Qv &

RZ

D
L 2 2N BN R BN BN BN BN B BE B BN BE SR K K NN X BN NK BN BEK B BN BN BX 3 K ]

BROUTINE WINDNV(II)

NE WHICH SETS CONSTANT EDDY VISCOSITY USING THZ TURBULENT
LDS NUMBER FROM TOWSERD.

MMON/AA/CK(1552) ,DELSIG(2592),SS(864),R(283),FMASS(288),

B(864),B(864),D1(564),ALPHA(8AL) ,BETA(S6L) ,NB(283),0(864),
A(EEH) CB(2%3),EZDYV(1552),5P,KP,LP MP,LPMP, LM KBM1,
JLYP KLMP,G,KEP,FOVNO,WA2,NS,I3,KT,DL,
ETIME,NUCHG,WA2(283),VA2(288),VERSIN( 14), TITLE(20),
CONSTS,TODYT,ERDYS, CONNY,LAND(288),FXY,PHI,TRETA,F{288)

AL NB,NEP

LCGICAL CONSTE,LAND™1,EDDYT, EDDYS, CONNV,FXY

DA

ca
IF

&

&

&
T
IF
DO
IF
XL
IF
FD
ED
ca
IF

TA WTIME/Q.O/

NeT=1./REYNO

(EDDYT.AND.ETIME.GE.WTIME) READ(4) WTIME,
(UA2{LM),LM=1,LPMP), (VA2(LM),LM=1,LPMP),
(DUM LM=1,LP¥P), (DUM,LM=1,LPMP),
(pt™, LM=1,LP¥P)

IME=WTTME®3600.

(EDDYT) STIME=UTIME
100 LM=1,LPMP

{LAND(LM)) CO TO 1G9

Mz (LM=1)%241

(EDDYT) WA2=(UA2{LM)®UAZILM)4+VA2(LM)#VA2(LM))** 25

DYV(KLM) =CONSTRWA2*H(LM)

DYV (KLM+1)=EDDYV(KLM)

NTINUE

(WTI¥E.GE.1.0E20) IT=NUCHG

I-5
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02230 RETURN

02240 END o

02250 C % # % % % & 8 & 8 8 # % 8 0 & 8 5 8 8 8 8 5 8 85N ENHE RS
02260 C

02270 SUBROUTINE CHEKEV(®)

02280 C

02290 C  ROUTINE WHICH CHECKS TO MAKE SURE EDDY VISC HAS NOT BEEN SPECIFIED A
02300 € ZERO ON A NONLAND ELEMENT.

02310 €

02320 COMMON/AA/CK(1552),DELSIG(2592),3S(864),H(288) ,FMASS{288),

02330 & B(864),E(864),D1(864),ALPHA(864) ,BETA(864) ,NB(288),0(864),
02340 & A(B64),CR(288),EDDYV(1552),JP,KP,LP,MP,LPMP,LM,KPM1,

02350 & JLMP,KLMP,G,NBP,REYNO.WA2,NS,IS,KT,DL,

02360 & ETIME,NUCHG,UA2(288),VA2(288),VERSIN(14),TITLE(20),

02370 &  CONSTE,EDDYT,EDDYS,CONNV,LAND{288),FXY,PHI,THETA,F(238)

02380 REAL NB,NBP

02390 LOGICAL CONSTE,LAND*1,EDDYT,EDDYS,CONNV,FYY

02400 DO 200 LM=1,LPMP

02410 IF(LAND(LM)) GU TO 200

021420 KLMP=(LM-1)%*KP

02430 DO 100 K=1,KP

02u40 KLM=KLMP+K

02450 IF(EDDYV(KLM).LT.1.E-20) CALL ERROR(6,LM,K)

02460 100  CONTINUE

02470 200  CONTINUE

02480 RETURN

02490 500  RETURN1

02500 END

02510 C
ozszoclIiill!!llﬂ".ll!lll.'ili!'l.!l!l!ll
02530 C

02540 SUBROUTINE BOTTN

02550 C

02560 C

62570 € ROUTINE WHICH CALCULATES THE EDDY VISCOSITY AT THE BOTTOM AND THE
02580 ¢ SLOPE (ALPHA) AND INTERCEPT(BETA) OF THE EDDY VISCOSITY.

02590 C

02600 COMMON/AA/CK(1552) ,DELSIG(2592),3S(864) ,H(288),FMASS(288),

02510 & B(864),E(864),D1(864),ALPRA(B64),BETA(864),NB(288),Q(864),
02620 & A(864),cB(288),EDDYV(1552),JP,KP,LP,MT ,LPMP,LM,KPM1,

02630 & JLMP,KLMP,G,NBP,REYNO,WA2,NS,IS,KT,DL,

02650 & ETIME,NUCHG,UA2{288),VA2(288),VERSIN(14),TITLE(20),

02650 & CONSTE,EDDYT,EDDYS,CONNV,LAND(288),FXY,PHI,THETA,F(288)

02660 REAL NB,NBP _ :

02670 LOGICAL CONSTE,LAND*1,EDDYT,EDDYS,CONNV,FXY

02680 ALPHA(IS)=(EDDYV(KT+2)-EDDYV(KT+1))/(CK(KT+2)®H(LM))

02630 BETA(IS)=EDDYV(KT+1)

02700 NB(LM)=ALPHA(1S)*H(LM)+BETA(IS)

o .
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WFSQH - NECE : Program VISCOUS

02710 IF(KP.LE.2) GO TO 30

02720 DO 26 K=2,KPM1

02730 KLM=KLMP+K

02740 KTK=KT+K

02750 ALPHA(KILM)=(EDDYV(KTK+1)=EDDYV(ETK) )/ (H(LM)%(CE(KTK+1)=CL(KTK)))
02760 BETA (KLM)=EDDYV(KTK+1)-ALPHA(KLM)®H(LM)¥CK(KTK+1)

02770 20  CONTINUE

02780 ¢

02790 C CALCULATE THE EDDY VISCOSITY AT THE BOTTOM, NBP.

02800 30  NBPzEDDYV(KT+KP)

02810 C CHECKS TO SEE IF CONSTATNT EDDY VISCOSITY HAS BEEN SPECIFIED.
02820 C IF SO THEN A LOGICAL VARIABLE IS SET TO TRUE.

02830 CONSTE=.FALSE.

02840 DIF=ABS( (EDDYV(KT+1)=NR(LM))/NB(LM))

02850 IF(DIF.LT.C.C1) CONSTE=.TRUE.

02860 C CALCULATES THE PARAMTER G AND THEN FMASS. USES ONE OF TWO
02870 C FORMAULAS TO CALCULATE C DEPENDING ON WHETHER OR NOT EDDY
02680 C VISCOSITY IS CONSTANT.

02800  G=H(LM)¥H(LM)®0.5/BETA{IS)

02900 IF(CONSTE) GO TO 15

02910 G=(H(LM)*ALOG(NB(LM))~(NB(LM)®ALOG(NB(LM) )-NB{LM)-

02920 & BETA(IS)®ALOG(BETA(IS))+BETA(IS))/ALPHA(IS))/ALPHA(IS)
02930 15 - FMASS(LM)=-H(LM)#H(LM)/(12.0%NB(LM))+G

02940 RETURN

02950 END

02960 C
02970(:!’!l'li.!lIlﬂl..ll‘.!.l‘.llllli'ﬂll’
02980 €

02990 C

03000 SUBROUTINE AJLM

03010 C

03020 C

03030 C

03040 C ROUTINE WEICH CALCULATES THE COEFFICIENT A(JLM)

03050 C :

03060 C '

03070 COMMON/AA/CK(1552),DELSIG(2592),SS(864),H(288),FMASS(288),
03080 & B{864),E(864),D1(864),ALPHA(B64) , RETA(864L),NB(288),0(864),
03090 & A(864),CB(288),EDDYV(1552),JP,%P,LP,MP,LPIMP,LM,KPM1,
03100 & JLMP,KLMP,G,NBP,REYNO,WAZ,NS,IS,KT,DL,

03110 & ETIME,NUCHG,UA2(238),VA2(288),VERSIN(14),TITLE(20),
03120 & CONSTE,EDDYT,EDDYS,CONNV,LAND(288),FXY,PHI,THETA,F(288)
03130 REAL NB,NBP

03140 LOGICAL CONSTE,LAND*1,EDDYT,EDDYS,CONNV,FXY

03150 DO 10 J=1,JP

03160 JLM=J+JLMP

03170 C=CB(LM)*H(LM) /NBP

03180 AP=(2.0*FLOAT(J)-1.0)%3.14159/2.0

LR O S s



Program VISCOUS WFSCM - NECE
03190 5 AO=C/AP

03200 A(IJLM)=ATAN(AD)+{FLOAT(J)~1.0)¥3,14159

03210 A1=2(JLM)=-AP

03220 A2=ABS(A1)

03230 IF(A2 .LE. 0.01) GO TO 10

03240 AP=A(JLM)

03250 GO TO 5

03260 10 CORTINUE

03270 RETURN

03280 EXD

03290 C :
0333 c* ®f % 4 & % 488 % 4 & B R B R EE KR A EFEEEREREEREEER
02310 C

03320 SUBROUTINE QJLM

03330 C

03340 C ROUTINE WHICH CALCULATES THE COEFFICIENT O(JLM).

03350 C

03360 COMMON/AR/C%{1552),DELRIG(2562),85(86H),B(288) ,FMASS(288),
3370 & B(8BE4),=(864),D1(8564),ALPHA(BAL) BETA(86H),NB{288),0(884),

03380 &  A(B64),TR(288),EDDYV(1552),JP,FP LP,MP LPKP, LM, I'PM1,

03390 & JLMP ,KLMP,G,NBP,REYNO,WA2,NS,1S,¥%T,DL,

034060 & ETIME,NUCHG,UA2(288),vA2(288),VERSIN{1%4),TITLE/20),

03410 & CONSTE,EDDYT,EDDYS, CONNV,LAND(288),FXY,PHT, THETA,F(288)

03420 ¢

03430 REAL WR,NPP

03840 LOGICAL CON3TE,LAND®1,EDDYT,EDDYS,CONNYV,FXY

032250 C

C34£0 DO 100 J=1,JP

03470 JLM=zJLMP4J

03480 AJLM2=2.0%5(JLM)

03290 Q(JILM) = AJLM2 /7 AJLM2+SIN(AILM2))

03500 100  CONTINUE

092510 RETURN

03520 END

03530 C

o35.‘40cl LR B BN BN BE BN K BN K K K BN JE BN K BK K BN BE RE R N BN K NE N BF BN R N )
03550 C

03560 C

03570 SUBROUTINE COEFF

03580 C

03590 C

03600 C RGITINE WHICH CALCULATES THE COEFFICIENTS: DELSIG, B, E,
03610 C D1, SS, AND A

03620 C

03630 C

03640 COMMON/RA/CK(1552) ,TELSIG(2592),SS(864) ,K(288),FMASR(288),
036h0 & B(864),E(864),D1.864),ALPHA(B6U) ,BETA(864),NB(2688),0(864),
03660 & A(B64),CB(288),EDDYV(1552),JP,KP,LP,MP,LPMP, LM, KPM1,

—————r
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WFSCM - NECE Program VISCOUS
03670 & JLMP,KLMP,G,NBP,REYNO,WA2,NS,I3,KT,DL,
03680 & ETIME,NUCHG,UA2(288),VA2(238),VERSIN(14),TITLE(20),
03690 & CONSTE,EDDYT,EDDYS, CONNV,LAND(288),FXY,PHI,THETA,F(288)
03700 REAL NE,NBP
03710 LOGICAL CONSTE,LAND*1,EDDYT,EDDYS, CONNV,FXY
03720 ¢
03730 KKLM=2%(1.M=1)+1
03740 DO 400 J=1,JP
03750 JLM=J+JLMP
03760 ASQRD=A(JLM)RA(JLM)
03770 IF(CONNV) GO TO 80
03780 IJLMP=(JLM=1)®%JP
03790 DO 70 I=1,JP
02800 IJLM=I+IJLMP
03810 ILM=I+JLMP
03320 THET=A(ILM)=A(JLM)
03830 THETP=A(ILM)+A(JLM)
03840 S1=0.0
03850 S2=0.0
03860 $3=0.0
03870 ¢
03880 DO 50 K=2,KP
03890 KTK=KT+K
03900 KLM={K-1)+KLMP
03910 IF(I .EQ. J) GO TO 25
03920 RLAMA={COS{THET*CK(XTK) )-COS(THET®CK(KTK~1)))/THET+
03930 &  (COS{IHETP®CK(KTK))-COS({THETP#CK{KTK-1)))/THDTP
03940 SLAMA=(SIN(THET#CK(KTK) )=-STM(THETRCK (XTV-1))) /THET+
03950 &  (SIN(THETP®*CK(KTK))-SIN{THETP®CK(¥TK~1)))/TEZTP
03960 XI=(COS(THET®*CK(XTK))~-COS{THET#CK(KTK-1)))/THET*#>
03970 &  +(COS(THETP*CK(KTK))-COS{THETP®CK(KTK-1)))/THETP#%24+
03980 &(CK{RTK)*SIN(THET®*CK(KTK) )=CK(KTK~1)#SIN( THET#CK(KTK~1)))
03990 & /THET+(CK(XTK)®SIN(THETP®*CK(KTK))-CK(KTK=-1)*SIN(THETP*
04000 & CK(KTK-1)))/THETP
04010 €O TO 35
04020 25 RLAMA=( (COS(A(ILM)*CK(XTK)))®#*#2-(COS(A{ILM)*CK(XTK~1)))*¢2)
04030 & /A(ILM)
o040 SLAMA=CK(KTK)=CK(XTK=-1)+{SIN(2.0%A(TLM)*CX(XTK) )"
04050 & -SIN(2.0%A(ILM)®CK(KTK=1)))/(2.0%A{ILM))
04060 XI=(CK(KTK)®*2.CK(KTK-1)%##2)%0 ,54(C0OS(2.0*A(ILM)*CK(¥TK) )~
04070 & COS(2.0%A(ILM)®*CK(KTE=1)))/(4.0%A(ILM)%#2)+(CK(KTK)
04080 & *SIN(2.0%A(ILM)®CK(KTK))~-
04090 & CK(KTK-1)®SIN(2.0®A(ILM)%*CK(KTK-1)))/(2.0%A(ILM))
o4100 35 S1=ALPHA(KLM)*XT4+S1
04110 S2=SLAMA®*BETA(KLM) /H(LM)+S2
- 0l4120 S3=ALPHA(KLM)*RLAMA+S3
04130 50 CONTINUE
04140 ¢

RN L



Program VISCOUS WFSCM - NECE
04150 DEL=A(ILM)#33%0.5
04160 SIGMAz(S1+S2)#A(TLM)®A(ILM)*0.5
o4170 DELSIG(IJLM)=(DEL-SIGMA)®O(JILM)
04180 ¢ IF(IJLM.GE.73.AND,.TJLM.LT.93) WRITE(3,600) $1,82,53,D%.,SICHA,
04190 C & DELSIG(IJLM),A(JLM),A(ILM)
04200 70 CONTINUE
04210 GO TO 85
04220 C
04230 80 CALL DS(JLM,KKLM, ASORD)
ol240 85 S4=0.0
042590 $5=0.0
04260 $6=0.0
04270 S7=0.0
04280 DO 100 K=2,KP
04290 KTK=KT+K
04300 KLM=K-1+KLMP
04310 GAMA=2.0*CK(KTK)*COS{A{JLM)RCK{KTX) )/A(JLM) #R2L( (A(JLM)*
04320 &  CK{KTK))*®2-2,0)*SIN(A(JLM)®CK(KTK))/A(JLM)®R3_2 0o
04330 & CK(KTX-1)®CCS(A(JLM)®CX(KTK-1))/
04340 & A(JLM)¥®2o((A(JLM)*CK(KTK=1))%22.2,0)" SIN(A(JLM)®*CK(KTK=1))/
04350 & A(JLM)%%3
04360 PHII=(COS(A(JLM)®CK(KTK) )+A(JLM)RCE(KTK)ESIN(A{JIM)*
04370 & CK(KTK))-COS(A(JLM)ECK(KTK-1))<A(JLM)®CK(KTK-1)¥SIN(A(JLM)?
04380 & CK(KTE-1)))/(A(JLM)®A(JILM))
04390 SP =(SIN(CK(KTK)®A(JLM) )=SIN(CK(ETK-1)*A(JLM)))/a(JLY)
04400 SU=ALPHA(KLM)2GAMA+SY
o4k10 S5=ALPHA(KLM)®PHTII+SS
oL420 S6=BETA(KLM)*SP+36
04430 S7=BETA{KLM)#PHII+ST
04440 100  CONTINUE
ouys0 ¢ '
04460 PHII=(COS{A(JLM))+SIN(A(JILM) )*A(JILM)=1.0)/ASORD
04470 PSI=(SIN(A(JLM))+3.0%COS(A(JLM))/A(JILM) =6, 0%PHTII/A(ILM))/A(ILM)
o4u80o GAMA=(2.0"A(JLM)®COS(A(JLM) )+(ASORD-2.0)#SIN(A(JLM)))/( ASORD*
04490 & A(JLM))
04500 €
04510 RNU=0.0
04520 RNUP=0.0
04530 GAMAF=0.0
04540 IF(CONSTE) GO TO 200
04550 Z1=0.0
04560 A1=0.0
U570 NS1:=NS%J
04580 DELZ=H(LM)/FLOAT(NS1)*0.5
04590 DO 120 I=1,NS1
04600 22=FLOAT(I)/FLOAT(NS1)
04610 A2=SIN(A(JLM)*22)/(ALPHA(IS)*Z2*H(LM)+BETA(IS))
04620 GAMAF=GAMAF+A2+41
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WFSCM - NECE Program VISCOUS

0k630 A1z42

OU6LO 120  COMTINUE

ou6&s0 GAMAF=CAMAF#DELZ/A(JLM)

€60 ¢

04670 IF(KP.LE.2) GO TO 200

DUBRG Zh=A(JLM)/B(LM)

04680 DO 160 K=3,KP

04700 KTE=KT+K

04710 KLM=(§=1)4KLMP

04720 A6=0.0

04730 DZ=(CR(XTY ) -CKR(ETY~1) Y4 H(LM) /FLOAT(1S)
04740 23=CR{ETK~1)RH(LM)

o750 21=23

087480 B121.0/(ALPHA{IS)®Z1+BETA(IS)])

04770 Cr1=ZUez1

04780 A1=(ALPHA(KLMY®Z14BETA(RLM) )*COS(C11)¥R 180
Qu700 A3=C0S(C11)*n1

DLEND A5z0,5%D7

ou810 ¢

0u820 DO 150 I=1,N%

4330 222734 DTEFLOAT(T

DuBLO 82=1.0/(ALTHA{ IS )#Z24+EETA{IS))

RS C22=7u4e22

OLRED Az2z(ALPHA(RLM)I®T24BETA(KLM) )RCOS(C22)#B2"E2
QU870 Ak=CcO08{Cc22)®82

013880 56=A6+(ﬁ3+fxu)a}‘:5

048490 RNUP=RNUP+( A2+A1)#AG

04990 21222

04010 £1=B2

04920 Cc11=Cc22

04930 A=A2

o490 A3=Ab

04950 150  CONTINUE

U960 RNU=AGY¥ALPRA(KLM)+RNU

0Ug970 160  CONTINUE

04980 RNUP=RNUP®ALPHA(IS)

n49so ¢

05000 200  IF(.NOT.CONNV) AP=(H(LM)%(9.0®%S4 4. 0%S5)+6.0%57-2.0#56)/NB{LM)+
05010 & { ANUP-RNU)

05020 B(JLM)=SIN(A(JLM))/A(JLM)

05130 SS(JLM)=B(JLM)

05040 B(JLM)=B(JLM)*Q(JLM)

05050 IF(CONSTE) CAMAF=B(LM)/BETA(IS)* (SIN(A(JLM))/A(JILM)=-PHII)
05060 IF(CONNV) AP=<(6.-6.%COS(A{JILM))=4 ®SIN(A(JILM))*A(JILM))/ASQRD
05070 E(JLM)=( (PSI-GAMA)Y®H(LM) /NB(LM)+GAMAF ) #Q({JLM)
05080 D1(JLM)=AP/H{LM)*Q{JLM)

05090 400  CONTINUE

05100 RETURN
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Program VISCOUS WFSCM - WECE

05110 END .
05120 ¢
05',30(:!!5!6!!!&!!.!9lll.lllnll!llitallliI
05140 €
05150 SUBROUTINE DS{JLV,ZLM,ASORD)

05140 €

05170 € ROUTTHE WHICH CALCULATES DELSIG FOR CASE WHIN NV IS INDEPERDENT
05120 ¢ OF Z.

05130 ¢

o200 COMIDR/RA/CK 1552 | DELSTIG{2502),88(8564)  H(2E8) ,F4AS5( 288,

- 05210 & R{BGL),B(BG6U),DI(B64),ALPEA(BAL) BETA(BAU])  KB(288) ,0(RE4L),
05220 &  A(B6Y),CB(202),EDDYV(1852),JP,KP,LP WP, LOMP LK, KPKT,

052390 & JLMP ELMP,G,KDP, REYNO,WAZ.NS,TS,¥T,DL,

05240 & ETIVE,NUCHG,UA2(288),va2(288),VERSIN(14),TITLE(20),

05250 &  CONSTE,EDMVT,EDDYS,CONNV,LAND(288) ,FXY,PHI, THETA,F(288)

05260 LOCICAL CC3STE,LAND®1,EDDYT,EDDYS,CONRY,FYY

05270 €

£52%0 DELSIG(JLM) ==EDDYV (XLM)BASORD*0 . . 5/H{LM)

05299 RETURK '
05300 END -

5310 ¢
(}532{)Cllllllll!l!l!lli.l!lll'll!!l
05330 C
053480 ¢
U5350 SUBROUTIME CQUTPUT (LP,WP,2,IN5EX)

05360 €

Gs3%¢ €

05380 € ROUTIKE WHICH PRINTS A TARLE. MAIN OUTPUT ROUTINE USED IN THIS PROSE
05399 C

05420 DIMENSION Z2(1)

05110 LPAST=0

05420 MPAGE={LP=1)/10+1

05430 LPI=LP#*INDEY

LT DO 800 M4=1 MPAGE

05450 LSTART =108 (MM=1 )2 INDEY+1

05460 LSTOP= 108MMEIKDEY,

05470 JSTOP= 108 MM

05480 JETART=10%{ M4 Y41

05490 IF(*M.EQ.MPAGE) LSTOR=LP®*INDEY

05500 IF(MM.CT.1) WRITE(3,100)

05310 100  FORMAT('1',////,30%, 'CONTINUED FROM PREVIOUS PAGE')
05520 WRITE(3,200)(J,J=JSTART, JSTOP) ‘

05530 200 FORMAT(53X,' X DIRECTION',/,' -Y-',6X,10(I2,10X))
05540 WRITE(3,300)

05550 300 FORMAT(' —~-',6X,10({'=~',10X)})

05560 DO 700 Mz1,MP

05570 NN=MP+1-M

05580 LM=(NN-1)®*LPI

I.12
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05590
05600
05610
05520
05630
05640
05650
05660
05670
05680
05690
05700
05710

05720

05730
05740
05750
05760
05770
05780
05790
05800
05810
05820
05€£30
05440
c5350
05860
05870
05880
05890
05900
€5910
05920
05930
05540
05950
05960
05970
05980
05990
06000
06010
06029
06030
05040
C6050
06960

-~ NECE Program VISCOUS

ko0
500

600
704
800

sNeNeNeN
L

e NeNe NeNe]

10

15

e A Re Re Re

DO 500 N=1,INDEX
LMINDX=LM+N=-1
WRITE(3,400) NN, (Z{LMINDX+L),L=LSTART,LSTOP,INLEY)
FORMAT(' ',I2,3X,10(G10.3,2X))
CONTINUE
NPAGE= (M* INDEX) /48
IF(NPAGE.EQ.LPAGE) GO TO 700
LPAGE=NPAGE
WRITE(3,600)
FORMAT('1',//7/)
CONTINUE
CONTINUE
RETURN
END

[ 2 B I K BN BE B B BN S R S R K I R K N K K I BE K R BE B K B R N N

SUBROUTINE HEADER

ROUTINE WHICYH PRINTS INFORMATION SUMMARIZING EXECUTION OF
PROGRAM CONSTANT.

COMMON/RA/CK(1552) ,DELSIG(2592),SS(864) ,H(288) ,FMASS(288),
B(864),T(864),D1(864),ALPHA(86Y) ,BETA(864) ,NB(288),0(864),
A(864),CB(288),EDDYV(1552) ,JP,KP,LP ,MP LPMP,LM,KPM1,
JLMP,KLMP, G, NEP REYNO,WA2,NS,IS,XT,DL,

ETIME,NUZHG, UA2(288),VA2(288), VERSTN( 14), TITLE(20),
CONSTE,EDDYT,EDDYS, CONNV,LAND(288) ,FXY,PHI, THETA,F(288)
REAL NB,KBP
LOGICAL CONSTE,LAND®1,EDDYT,EDDYS,CONNV,FXY

DATA ASTER/'S® ® ¢t/

WRITE(3,10) (ASTER,I=1,30),VERSIN

FCRMAT(///,%1',30A4,//," ', 14AL,/," ' ,56(1H=))

WRITE(3,15) TITLE :

FCRMAT(/,' ',20A4)

WRITE(3,20)JP,KP,LP,MP,DL .
FORMAT(/,' JP=',11,3X,'KP=',11,3X,'LP="*,12,3X, 'MP="',I2,3X,
3 'DL=',013.3)

IF(CONNV) WRITE(3,30)

FORMAT(/,* NV HAS BEEN TAKEN AS CONSTANT IN THE VERTICAL.')
WRITE(3,40) PHI

FORMAT(/,' LATITUDF OF GRID ORIGIN=',F3.0,' DEG')

IF(FXY) WRITE(3,45) THETA

FORMAT(/,' RSTA-PLANE APFROYIMATION USED - ANGLE BETWEEN',
3 * X-AXIS AND TRUE NGRTH=',Fl.0)

e



Program VISCOUS WFSCM - NECE
06070 WRITE(3,50)

06080 50 FORMAT(//'1STILL WATER DEPTHS IN METERS FOLLOW:')

06090 CALL OUTPUT(LP,MP,H,1)

06100 WRITE(3,60) ,

06110 60 FORMAT(//,'1THE LAYER DEPTHS FOR THE EDDY VISCOSITY FOLLOW °,
06120 &  *(NONDIMENSIONAL):')

06130 CALL OUTPUT(LP,MP,CK,KP)

06140 WRITE(3,130)

06150 130  FORMAT(//,'1FRICTION COEFFICIENTS (M/SEC):')

06160 CALL OUTPUT(LP,MP,CB,1)

06170 WRITE(3,10)(ASTER,I=1,30)

06180 RETURN

06150 END

06200 C
062100{!i!lI!&50!&!!!!*&l&!&l!lli!!lilli
06220 C

06230 SUBROUTINE PRINTS

06240 C

06250 C ROUTINE WHICH PRINTS NV(KLM) AND A(JLM) WHENEVER NV CHANGES.
06260 €

06270 COMMON/AA/CK(1552),DELSIG(2592),SS(864),KH(288) ,FMASS(288),
06280 & B(864),E(864),D1(864),ALPHA(B6L) ,BETA(864),NB(288),Q(868),
06290 & A(864),CB(288),EDDYV(1552),JP,KP,LP,MP,LPMP LM, KPM1,
06300 & JLMP,¥1MP,G,NBE,REYHO,WL2,NS,IS,KT,DL,

06310 & ETIME,NUCHG,UA2(288),VA2(288),VERSIN(14},TITLE(20),

06320 & CONSTE,EDD?T,EDDYS,COMNV,LAND(288),FXY,PHI,THETA,F(288)
06330 C '

06340 REAL NB,NBP

06350 LOGICAL CONSTE,LAND®1,EDDYT,EDDYS,CONNV,FXY

06360 C

06370 DATA ASTER/'* # 1/

06380 C

06390 WRITE(3,10) (ASTER,I=1,30)

06400 10 FORMAT(///,*1',304k4)

06410 TIME=ETIME/3600.

06420 WRITE(3,100) TIME

06430 100  FORMAT(//5X,21(1H=-)/4X,*/ TIME 1,

06440 &F6.2," HOURS',2X,'/',/,8X,21(18-))

06450 IF(EDDYS.OR.EDDYT) WRITE(3,200) REYNO

06460 200 FORMAT(/,' REYNOLDS NO.=',F5.1)

06470 IF (EDDYS.AND.(.NOT.EDDYT)) WRITE(3,300) WA2

06480 300 FORMAT(/,' THE AVG. WIND STRESS USED IN NV MODEL=',E10.3)
06490 WRITE(3,400)

06500 400  FORMAT(//,'1NV (SQ MTS/SEC):')

06510 CALL OUTPUT(LP,MP,EDDYV,KP)

06520 WRITE(3,500)

06530 500  FORMAT(//,"1A(JLM):'")

06540 CALL OUTPUT(LP,MP,A,JP)

I-14
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wrStM - NECE v Prograa VISCOUS

06550 WRITE(3,600)

06560 600 FORMAT(//,'1F(L,M) ~ CORIOLIS PARAMETER')

06570 CALL OUTPUT(LP,MP,F,1)

06580 WRITE(3,10)(ASTER,I=1,30}

06590 RETURN

06600 END
06610(:.!l.llllllllllll.llﬂlllll.!!l!!l!l!
06620 €

06630 SUBROUTINE ERROR(IERR,LM,K)

06646 C

06650 C

06660 WRITE(3,100) IERR,LM,X

08670 106 FORMAT(///,' ® ® ERROR NO.',I2,' HAS OCCURED EXFECUTION ABORTED!
05680 & o/, LM=' 15 8% 'r=' 12)

066350 STOP

06700 END
067100!lllllll.lIII.lllli.!lll!lll.!lilil!!l
06720 C

06730 SUBROYTINE CORIOL

05740 C

06750 C

06760 C ROUTINE TO CALCULATE THE CORIOLIS PARAMETER, F. IF FXV=TRUE THEN
0677C C F IS5 CALUCULATED AS A& FUNCTION OF LATITUDE. IF FALSE THEN F IS
06780 C CALCULATED BASED ON THE VALUE OF CPHI.

06790 C

06800 COMMON/AA/CK(1552),DELSIC{25%2),85(8h4),1(288),FMASS(288),
06810 & B(B86L),E(864),D1(BAL),ALPHA(B6H) ,BETA(B6H) IR{222) G(8FN),
06820 &  A(864),CB(268),EDDYV{1552),JP,KP,LP MP,LPMT, LM, KPMT,

056830 & JLMP,KLMP,G,N3P,REYNO,WA2,NS,IS,¥T,DL,

05340 & ETIME,NUCHG,UA2(288),VA2(288),VERSIN( i4),TITLE(20),

06550 & CONSTE,EDDYT,EDDYS,CONNV,LAND(285),FXY,PHT, THETA,F(2R8)
06R60 C

06270 REAL NB,NBP

06880 LOGICAL CONSTE,LAND®1,EDDYT,EDDYS,CONNV,FXY

06890 C

06900 DATA OMEGA/0.00014544/ RADILS/6378000./,PI/3.14159/

06910 C

06920 CONV=PI/180.

06930 F(1)=OMECA*SIN(PHI®CONY)

06940 DD 500 M=1,MP

06950 - LMP=(M-1)%LP

06940 MMi=M-1,

06970 DO 500 L=1,LP

06980 LM=LMP+L

0699C F(LM)=¥(1)

07000 IF(.NOT.FYY) GGTO 500

07010 LMi=zL~1 -

07020 DIST=SQRT(FLOAT(LMTRLM1+MM1¥MM1) ) %DL

I-15
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Program VISCOUS WFSCM - NECE

07030 PSI=90.

07040 IF(LM1.EQ.0) GOTO 50

07050 PSI=ATAN(FLOAT(MM1/LM1))/CONV

07060 50 PSI=PSI+90.-THETA ‘
07070 ZETA=DIST#SIN(PSI®CONV)

7080 F/LM)=OMEGA®SIN(ARSIN(ZETA/RADIUS)+PEI®CONV)
07090 500 CONTINUE

07100 RETURN

07110 END

07120 C4ENTRY

EOF:
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00010
00020
00030
00040
00050
00060
00070
00080
00090
00100
00110
c0120
00130
00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
00350
00360
00370
00380
00390
00400
ook 10
00420
00430
oouuo
00450
00460
00u70

- NECE

QOO0 00O00O00O0QO00O00O00O000 0

100

PROGRAM DZNSITY (GAL)
VERSION 7 - JULY 1982 - REVISION A
3-D CIRCULATION MODEL

BY CORTIS COOPER, NECE

Program DENSITY

L 2N BN BE BE BE BE R BN N BE BE BN X BE BN B NN NN NE BN BE BN NE BY NN B NN |

THIS PROGRAM CALCULATES THE DENSITY GRADIENT TERM WHICH IS

USED IN PROGRAM CIRC.
DENSITY.
USE THIS PROGRAM.

Re Re Qo e R

REVISION 6.4 IS FOR MULTICS.
5.F IS THAT MULTIPLE RETURN IN SUBROUTINE BOTTOM WAS
REMOVED. WAS NOT NEEDED ANYWAY.

REVISION 7.A FOR IBM. SAME AS 6.A.

ROWY(864),A(864),0(864%),CALDEN,

PROGRAM VISCOUS MUST BE RUN BEFORE
SEE GAL USER'S MANUAL FOR INFORMATION ON HOW TO
THE MANUAL ALSO CONSTA™.S A LIST OF REVISIONS.

ONLY DIFFERENCE BETWEEN 6.A AND

COMMON/AA/DELRP(10),PHI(10),S(10),HP(10),H(288),T(PEY),
SAL(864) ,RHOWP(864) , RHOW( 854 ) ,ROWL(864),

LP,M?,JP,IPP,IPLP,LPM1,MPM1,JPLPMP LPMP, TPLPMP,
KP,KPLPMP, CONNV, VERSIN( 14),TITLE1(20),TITLE2(20),DTIME,

ASTER,ETIME,LAND(288),BOTT(864)

DIMENSION DROWX(10),DROWY(10)
LOGICAL CALDEN,CONNV,LAND*1,BOTT*1

DATA NUCHG/1/

NAMELIST/MISC/NUCHG, CALDEN

NAMELIST/SALIN/SAL

NAMELIST/TEMP/T

NAMELIST/LAYER/HP,IPP,DTIME

NAMELIST/RHO/RHOWP

READ(1,100) TITLE1

FORMAT(2044)

READ( 1;MISC)

READ(10) TITLE2,LP,MP,JP,KP,CONNV
LPM1=LP=1 -
KPLPMP=KP¥LP#MP

MPM1=MP-1
LPMP=LP¥*MP

JPLPMP=JP*LPMP




Pregram DENSITY . WFSCM - NECE

00480 READ(10)(H(LM),LM=1,LPIP), (LARD(LM),LM=1,LPMP),

0Ck90 & {DUM,LM=1,LPMP), (DUM,LM=1,KPLPMP), (DUM,LM=1,LPMP)
00500 CALL HEADER

00510 WRITE(11) TITLE"

00520 DO 999 II=1,NUCHG

00530 IF(DTIME.GT.ETIME) CALL RDNV

00540 READ(1,LAYER)

00550 IF{CALDEN) READ(1,SALIN)

00550 IF(CALDEN) READ{1,TEMP)

00570 IF(.NOT.CALDER) READ(1,RHO)

00580 IPLP=IPP®.P

00590 IPLPMP=IPP#*LPMP

00600 IPPP=IPP

00610 CALL SETRHO

00620 CALL CALCR(DROWX,DROWY,IPPP)

00630 CALL SETBCD

00640 CALL PRINTS

00650 IF(II.EQ.NUCHG) DTIME=1.0230

00660 CALL WRTDSX

00670 999  CONTINUE

00680 STOP

006390 END

00700 C
007100!I'lll!l!ll'llllll!lll!llllllll!!l!
00770 C

9730 BLOCX DATA

00740 C

00750 COMHON/AA/DELHP(10),PHI(10),S(12),BP(10),H(288),T(864),
00760 & SAL(864),REOWP(854) , RHOW(BEY ) ,ROWR(8AY),

00770 & ROWY (864 ),A(864),0(864),CALDEN,

00780 & LP,MP,JP,IP?,IPLP,LPM1,PMT, JPLPMP ,LPMP, IPLPMP,
00790 & KP,KPLPMP,CONNV,VERSIN( 14),TITLE1(20),TITLE2(20),DTIME,
00800 & ASTER,ETIME,LAND(288),BOTT(864)

00810 ~  LOGICAL CALDEN,CONNV,LAND®1,BOTT®1

00820 ¢

00830 DATA ASTER/'® % t/

00840 DATA T,SAL,RHOW/8614%0.0,864%0,0,854%0.0/

00850 DATA BOTT/864% FALSE./,CALDEN/.FALSE,/

00860 DATA H,LAND/288%0,0,288%,TRUE,/

00870 DATA ROWX,ROWY,A/864%0.0,864%0.0,864%0,0/

00880 DATA HP,DELHP,PHI,S/10.,500.,8%0.0,10%0.0,10%0.0,10%0.0/
00890 DATA DTIME/1.0E30/,ETIME/0.0/,IPP/2/

00900 DATA VERSIN/'GAL:','VERS',*ION *,'7 - *,'JUNE',* 16 ',
00910 & '1982t,% - R','EV, *,*A « ', 'DENS','ITY *,2%' v/
$0%20 DATA TITLE1,TITLE2/40%' v/

00930 END

00940 C

00950 C # # ® 2 # % % % 2 £ B % R R H B B B B AR AERIBRRERERNEDR
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. 00960
00970
00980
00990
01000
61010
01020
01030
01040
01050
010460
01070
01080
01090
01100
01110
01120
01130
01140

01150

01160
01170
01180
01190
01200
01210
01220
01230
01240
01250
01250
01270
01280
01290
01300
01310
01320
01330
01340
01350
01350
01370
01380
01390
01400
01410
01420
01430

aan

aATTOO00

NECE . Program DENSITY

SUBROCUTINE RDNV

ROUTINE WHICH READS IN VARIABLES ASSOCIATED WITH THE EDDY VISC.

COVMON/AA/DELHP( 10),PHI(10),S(10),HP(10),H(288),T(864),

SAL(864) ,RHOWP (864 ), RHOW(86Y4) , ROWX(86Y),
ROWY(86%4),A(86Y4),0(864),CALDEN,

LP,MP,JP,IPP,IPLP ,LPM1,MPM1,JPLPMP,LPMP , IPLPMP,

KP, KPLPMP, CONNV, VERSIN(14),TITLE1(20),TITLE2(20) ,DTIME,
ASTER,ETIME,LAHD(288) ,BOTT(864)

Qe Qv Qv Qv =

LOGICAL CALDEN,CONiV,LAND®1,BOTT%*1

KLMM1=LPMP#(XP-1)

JJLPHP=JP*JPLPMP

IF (CONNV) JJLPMP=JPLPMP

READ(10) ETIME, (A(JLM),JLM=1,JPLPMP), (Q(JLM),JLM=1,JPLPMP),

& (DUM, JLM=1,JPLPMP), (DUM, JLM=1, JJLPMP),
& (DUM, JLM=1,JPLPMP), (DUM, JLM=1,JPLPMP),
& {DUM,JLM=1,JPLPMP ), (DUM,LM=1 LPMP).
& (DUM, KLM=1,KPLPMP) , (DUM,LM=1,LPMP),
& (DUM, KLM=1,KLMM1) , (DUM, KLM=1, KLMM1)
RETURN
END

[ IO B B B NE K BN N NE NN NE NE N N K NE JE N R N NE JE NN N N BN N ONE R NE K N BN B
SUSROUTINE SETRHO

ROUTINE WHICH: (1) SETS THE VARIABLE BOTT TO TRUE AT THE LEVEL
WHERE THE BOTTOM OCCURS, (10) SETS RHOW(IP,L,M)=0 FCR ALL LAYERS
DEEPER THAN H(L,M) AND (10) CALCULATES RHOW(IP,L,M) ELSEWHERE.

COMMON/AA/DELHP(10),PHI(10),S(10),KP(10),H(288),T(86U),

SAL(854), RHOWP(864) ,RHOW(864 ), ROWX(864),
ROWY(864),A(864),0(864),CALDEN,
LP,¥®,JP,IPP,IPLP ,LPM1,MPM1,JPLPMP ,LPMP, IPLPMP,
KP,KPLPMP, CONNV,VERSIN( 14),TITLE1(20),TITLE2(20),DTIME,
ASTER,ETIMS,LAND(288),BOTT(864)

LOGICAL CALDEN,CONNV,LAND®*1,BOTT#*1

Re Qe Re Qe @v

DO 100 I=1,IPP

ILMP=LPMP#(I-1)

DO 100 LM=1,LPMP

TPLM=(LM=~1)*IPP+I

TLM=ILMP+LM

IF (BP(I).GT.H(LM)) CALL BOTTOM{IPLM,I)

I-19
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01540 IF(CALDEN) REOWP(ILM)=DEN(T(ILM),SAL(ILM))
01450 100 CGWTINUE

01460 DO 300 LM=1,LPMP

01470 IPLMP=(LM-1)eIPP

01480 Do 300 I=1,IPP

01460 IPLNM=IPLMP4+I

01500 ILM=LPHP#(I~1)+LM

01510 RHOW( IPLM) =RHOWP (ILM)

01520 300 CONTINUE

01530 C WRITE(3,111)

01540 € WRITE(3,222) (RHOW(IACH), IACH=1,IPLPMP)
01550 222 FORMAT(1X,10G12.5)
01560 111 FORMAT(1X, 'RHOW FROM SUBROUTINE SETRHO',/)

01570 RETURN
01580 END
01590 €
0160000illllll!lll'll&'l!lll!l‘llﬂ.!.‘l
01610 C
01620 C
01630 SUBROUTINE BOTTOM(IPLM,I)
01640 C ‘
01650 € ROUTINE WKICH SETS THE VARIABLES BOTT(IP,L,M) AND RHOW(IP,L,M)
01660 C ONCE THE BOTTOM FOR GRID (L,M) HAS BEEN LOCATED.
01670 C
01680 COMMON/AA /DELKEP( 10),PHI(10),5(10),H#P(10),H{288),T(86Y),
01690 & SAL(864),RHOWP(864) ,RHOW(364),ROWX(B6Y),
01700 & ROWY(B64),A(864),0(864),CALDEN,
01710 & LP,MP,JP,IPP,IPLP,LPM1,MPM1,JPLPMP ,LPMP, IPLPMP,
01720 & KP,XPLPMP, CONNV,VERSIN(14),TITLE1{20),TITLE2(20),DTIME, .
01730 & ASTER,ETIME,LAND(288),BOTT(86H)
01740 LOGICAL CALDEN,CONNV,LAND*1,BOTT#1
01750 DO 100 J=I,IPP
01750 BOTT(IPLM)=.TRUE.
01770 RHOW(IPLM)=0.0
01780 IPLM=IPLM+1
01790 100 CONTINUE
01800 RETURN
01810 END
01820 C.
01830 C .
018).10(:!l!ll!!i!!llll-!l“!l!l.'l!!llll!!’il
01850 C -
? 01860 FUNCTION DEN(T,S)
01870 C
01880 € ROUTINE WHICH COMPUTES DENSITY GIVEN SALINITY(PPT) AND TEMPERATURE
01890 C (DEGREES CELSIUS). NOTE ALGORITHIM USED APPLIES ONLY TO SHALLOW
01900 C WATER.
01910 C

I-20
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01920
01930
01940
01950
01960
01970
01980
01990
02000
02010
02020
02030
02040
02050
02060
02070
02080
02090
02100
02110
02120
02130
02140
02150
02160
02170
02180
02190
02200
02210
02220
02230
02240
02250
02260
02270
02280
02290
02300

02310

02320
02330
02340
02350
02360
02370
02380
02390

[ U e 5 ——— - s = it e wne

- NECE

Program DENSITY

C NEXT EQN FROM NEUMANN & PIERSON, PRINC. OF PHYS. OCEANOGCRAPHY, P.UO

CL=(5-0.030)/1.805

C NEXT EQN FROM DEFANT, PHYS, OCEANOGRAPHY, P. U1

aao0oaqQ a0

100

200

SIG=-0.069+1.4708%CL-0.00157%CL%CL+0,0000398%CL%%3
C REMAINIRC RELATICGNSHIPS FROM H.O. PUB. 615, P. VII

A=T#(4,.7867~0.098185%T+0.0010843%T#T)/1000.0
B=T#(16.030-0.8164%T+0,01667*T*T)/100000C.0
D1=-((T-3.08)##2)/503.570
D2=(T+283.0)/(T+67.26)

D=D1%D2
SIGMA=D+(SIG+0.1324}#(1.0~A+B*(SIG-0.1324))
DEN=(1+.001#SIGMA)*1000.

RETURN

END

LK B B BN B K B NE B NN BE K K BN K BE R K K BE BE R BE BE BE R BE B K SR B

SUBROUTINE CALCR(DROWX,DROWY,IPPP)

ROUTINE WHICH CALCULATES THE DENSITY CCEFFICIENTS, ROWX(J,L,M) &

ROWY(J,L,M).

COMMON/AA/DELHP(10),PHI{10),S(10),HP(10),H(288),T(864),

ROWY (864 ),A(854),Q(864),CALDEN,

Re » Re Qo Qe

ASTER,ETI!ME,LAND(288),BOTT(864)
DIMENSION DROWX(IPFP),DROWY(IPPP)
LOGICAL CALDEN,CONNV,LAND#1, BOTT™1

DELHP(1)=HP(1)
IF(IPP.EQ.1) GO TO 200
DO 100 IP=2,IPP

DELHKP (IP)=HP(IP)-HP(IP-1)
CONTINUE

CONTINUE

DO 1000 M=2,MPM1
LMP=(M-1)#LP

DO 999 L=2,LPM1
LMzL+LMP

IF (LAND(LM)) GO TO 999
JLMP=(LM~1)®JP
IPLMP=(LM-1)*IPP

DO 999 J=1,JP
JLM=J+JLMP

I-21.

SAL (864 ), RHOWP (864 ), RHOW( 86U ) ,ROWK(86Y),

LP,MP,JP,IPP,IPLP,LPM1,MPM1, JPLPMP,LPHP, IPLPMP,
KP,KPLPMP, CONNV, VERSIN( 14) ,TITLE1(20),TITLE2(20),DTIME,

5% R
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Program DENSITY WFSCH¥ - NECE

02400 HA=H(LM) /A(JLM)
02410 AH=1.0/HA
02420 HASQRD=HA®HA
02430 ZETA2=0.0
02440 PO 300 I=1,IPP
02450 IPLM=I+IFLMP
02460 IF(BOTT(IPLM)) GO TO 400
02470 ZETA1=2ETA2
02480 ZETA2=HP(I)*AH
02490 DROWX(I)=FROW(IPLM~IPP,IPLM, IPLM+IPP)
02500 DROWY(I)=FROW(IPLM-IPLP,IPLM, IPLM+IPLP)
02510 PHI(I)=(COS(ZETA2)+ZETA2#*SIN(ZETA2)-COS(2ZETA1)~-ZETAT®SIN(2ETAT))
02520 & *HASQRD
02530 S(I)=HA¥(SIN(ZETA2)~SIN(ZETA1))
2540 300 CONTINUE
02550 400 IPLM=IPLMP+1
02560 IF(BOTT(IPLM)) GO TO 1000
02570 ROWX ( JLM)=SUM( DROWX, IPPP, IPLMP ) *Q(JLM)
02580 ROWY(JLM)=SUM(DROWY ,IPPP,IPLMP)®Q(JLM)
02590 C  WRITE(3,111) JLM
‘02600 C WRITE(3,222) (DROWY(IACH), IACH=1,IPP)
02610 999  CONTINUE
02620 1000 CONTINUE
02630 222 FORMAT(1X,10G12.5)
_ 026450 111 FORMAT(1X,'JLM= ', I5)
02650 RETURN
02660 END
02670 C
026800!!!ll!!lllllllﬁ!li!l!ill&ﬂ!!ill'
02650 C
02700 FUNCTION FROW(LOC1,LOC2,LOC3)
02710 C
02720 C
02730 C FUNCTION WHITH CALCULATES THE EXPRESSION DELTA-RHOW.
02740 C
02750 COMMON/AA/DELHP(10),PHI(10),S(10),HP(10),H(288),T(864),
02760 & SAL(864),RHEOWP (864 ), RHOW(864 ), ROWX(864),
02770 & ROWY(864),A(864),Q(864),CALDEN,
02780 & LP,MP,JP,IPP,IPLP,LPM1,MPM1,JPLPMP,LPMP,IPLPMP,
02790 & KP,KPLPMP,CONNV,VERSIN( 14),TITLE1(20),TITLE2(20) ,DTIME,
02800 & ASTER,ETIME,LAND(288),BOTT(864)
02810 LOGICAL CALDEN,CONNV,LAND#*1,BOTT*1
02829 RHO1=RHOW(LOC1)
02830 RHO3=RHOW(LOC3)
02840 CONST=1.0
02850 IF(BOTT(LOC1)) RHO1=EROW(CONST,LOC2)
02869 IF(BOTT(LOC3)) RHO3=EROW(CONST,LOC2)
02870 FROW=(RHQ03~RHO1)*CONST

I-22
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02880 PETURN

02890 END

0290G ¢

C2010 C # &8 & & & & & % & & & & & 8 8 & 5 0 0 08 % %8 508008 anascs
02920 C

02930 ¢

02940 FUNCTION EKCW(CCHST,LOC2)

02950 C

02960 ¢ FUNCTICN WHICH CORRECTS DENSITY CRADIENT FOR CASE OF OPEN
02970 C WATER BOUNDARY OR LAND BOUMNDARY CONDITION.

02980 ¢

02990 COMMON/AA/DELHP(10),PHI(10),S(10),HP(10),H(288),T(864),
03000 & SAL(854), RHOWP( 86k ) ,RHOW(86i ), ROWX(864),

03010 & ROWY(B64),A(864),Q(864),CALDEN,

03020 & LP,MP,JP,IPP, IPLP,LPM1,MPH1,JPLPVP ,LPMP,IPLPMP,
03020 & KP ,KPLPMP,CONNV,VERSIN(14),TITLE1(20),TITLE2(20),DTIME,
03040 & ASTER,CTIME,LAND(288),ROTT(&64)

03050 DIMENSION DROWX(10),DRCWY(10)

030690 LOGICAL CALDEN,CONKV,LAND®1,BOTT#*1

03070 C

03080 EROW=RHOW(LOC2)

03090 CONST=2.0

03100 RETURYN

03110 END :

03120 C # ®# & & % & % R R ¥ & # 8 8 8 2 5 85 8 8 8 8 5 88 @8 8888
03130 C

03140 FUNCTION SUM(DROW,IPPP,IPLMP)

03150 C

03150 C FUNCTICH WHICH COMPUTES THE COEFFICIENT ROW(J,L,M) IN EITHER TRE-
03170 C X OR Y DIRECTIOM.

03180 C

03190 COMMON/AA/DELHP(10),PHI(10),S(10),HP(10),H{288),T(864),
03200 & SLL(864) ,RHOWP(864) ,RHOW(B64) ,ROWX(86Y),

03210 & ROWY(864),A(8RY),0(864),CALDEN,

03220 & LP,Mp,JP,TPP,IPLP,LPM1,MPM1,JPLPMP,LPMP, IPLPMP,
03230 & KP ,KPLPMP ,CONNV,VERSI!I(14),TITLEY(20),TITLE2(20),DTIME,
03240 - & ASTER,ETIME,LAND(288),BOTT(864)

03250 DIMENSION DROW(IPPP)

03260 LOGICAL CALDEN,CONNV,LAND®*1,BOTT*1

03270 C

03280 SUM=0.0

03290 IF(IPP.EQ.1) GOTO 500

03300 SUM1=0.0

03310 PO 400 IP=2,IPP

3320 IPLM=IPLMP4+IP

03330 IF(BOTT(IPLM)) GO TO 500

03340 SUM1=0.0

03350 IPM1=IP~1

I.23

et e = - s




PENPPORT Y L ]

Program DENSITY WFSCM - NECE
03360 DO 200 II=1,IPM1

03370 SUM1=DELYP(II)¥DROW(II)+SUM1

03380 200 CONTINUE

03390 SUM=( (SUM1~HP(IP-1)®*DROW(IP) )*S(IP)+DROW(IP)*PHI(IP))/RHOW(IPLM)+
03400 & SUM '

03410 400 CONTINUE

03420 500  SUM=SUM+DROW(1)2PHI(1)/RHOW(IPLMP+1)

03430 RETURN

03440 END

03450 C
031;60(;5Ql.&lﬁll!lll!!lﬂl!lll!lll!l!li*lli
03470 C

03480 SUBROUTINE SETBCD

03490 C

03500 ¢ ROUTINE WHICH SETS ROWX & ROWY AT (J,L,MP) AND (J,LP,M)

03510 C

03520 COMMON/AA/DELHP(10),PHI(10),S(10),HP(10),H(238),T(864),

03530 & SAL(864),RHOWP(854),RHOW(864) ,ROWX(86Y4),

03540 & ROWY(86Y4),4(864),0(864),CALDEN,

03550 & LP,MP,JP,IPP,IPLP,LPMT,MPM1,JPLPMP,LPMP, TPLPMP,
03560 & KP ,KPLPMP ,CONNV, VERSIN( 14),TITLE1(20),TITLE2(20),DTIME,
03570 & ASTER,ETIME,LAND(288),BOTT(864)

03580 LOGICAL CALDEN,CONNV,LAND*1,BOTT#1

03590 JPLP=JPELP

03600 JLMP=(MPM1)#JPLP

03610 DO 100 I=1,JPLP

03620 JLM=JLMP+I

03630 ROWX(JLM) =ROWX( JLM=JPLP)

03640 ROWY (JLM) =ROWY (JLM~JPLP)

03650 100 CONTINUE

03660 DO 200 M=1,MP

03670 JLMP=MRJPLP-JP

03680 DO 200 J=1,JP

03690 JLM=J+JLMP

03700 ROWX ( JLM) =ROWX(JLM-JP)

03710 ROWY (JLM)=ROWY(JLM-JP)

03720 200 CONTINUE

03730 RETURN

03740 END

03750 C
037socl!l!lnlill!lll!l!ll!llll&!l(ll!ll
03770 C .

03780 SUBROUTINE HEADER

03790 C

03800 C ‘
03810 C ROUTINE WHICH PRINTS INFORMATION SUMMARIZING EXECUTION OF
03820 C PROGRAM DENSITY.

03830 C

L i
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03840
03850
03860
03870
03880
03890
03900
03910
03920
03930
03940
03950
03960
03970
03980
03990
04000
o010
04020
04030
ouoUo
04050
04060
ouo70
04080
04090
04100
04110
- 04120
04130
04140
04150
04160
04170
04180
ol190
04200
0l4210
04220
04230
04240
04250
04260
04270
04280
04290
04300
04310

10
15
18
20

50

[ X Ne]
E 3

OO0

10

20

30

105

L ]

COMMON/AA/DELHF (10),PHI(10),S(10),HP(10),H(288),T(864),
SAL(E6U), RHOWP(B6L) , RHOW(B6Y) , ROUX(BSY),
ROWY.(B64) ,A(86Y4),0(5864),CALDEN,
LP,MP,JP,IPP, IPLP,LPM1,MPM1,JPLPMP,LPMP, IFLFMP,
KP,KPLPMP, CONNV,VERSIN(14),TITLE1(20),TITLE2(20),DTIME,
ASTER,ETIME,LAND(288),B0TT(8564)

LOGICAL CALDEN,CONNV,LAND®1,BOTT*1

R ge B° Qe R

WRITE(3,10) (ASTER,I=1,30),VERSIN
FORMAT(///,"1",30A8,//," *,10%,14AL,/,* *, 10X,56(1H=))
WRITE(3,15) TITLE1

FORMAT(/,* *,2044)

'WRITE(3,18) TITLE2

FORMAT(/,' VISCOSITY TITLE: ',20A4)
WRITE(3,20)JP,LP,MP

FORMAT(/,® JP=',I1,3X,'LP=",1I2,3X, 'MP=",1I2)
WRITE(3,50)

FORMAT(//'1STILL WATER DEPTHS IN METERS FOLLOW:')
CALL OUTPUT(LP,MP,H,1)

RETURN

END

R BB RS BB RSN EREE RN ECENEERESEEENEEE NN
SUBROUTINE PRINTS

ROUTINE WHICH PRINTS A(JLM),T(ILH),SAL{ILM) AND RHOW(ILM) EACH
TIME THE DENSITY FIELD OR NV CHANGES.

COMMON/AA/DELHP(10),PHI(10),S(10),HP(10) ,H(288),T(B64),
SAL(864), RHOWP (3564 ), RHOW( 864 ) , ROWX{ 864 ),
ROWY(864),A(864),0(864),CALDEN,
LP,MP,JP,IPP,IPLP,LPM1,MPM1,JPLPMP LPMP, IPLPHP,

KP ,KPLPMP, CONNV, VERSIN( 14 ), TITLE(20), TITLE2(20),DTIME,
ASTER,ETIME,LAND(288),B0TT(864) ~
LOGICAL CALDEN,CONNV,LAND*1,BOTT®1

Ro Re Qe Qe Ro

WRITE(3,10)(ASTER,I=1,30)
FORMAT(*1',30A4)

TIME=DTIME/3600.

WRITE(3,20) TIME
FORMAT(//5X,21(1H-) 74X,/ .TIME }°,
&F6.2,' HOURS',2X,'/',/,4%,21(1H-))
WRITE(3,30)(HP(I),I=1,IPP)
FORMAT(//,' THE LAYER DEPTHS FOLLOW(METERS):',/,' ',10(G10.3,3X))
WRITE(3,105)

FORMAT(//, ' 1A(JLM): ')

CALL OUTPUT(LP,MP,A,JP)
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Program DZESITY WFSCH - NECS
04320 WRITE(3,90)

04330 90 FORMAT(//,'1 THE DEKSITY PROFILES FOLLOW{(G/CUBIC CM):')

04310 CALL OUTPUT(LP,V”,RHOW,IPP)

04350 CALL QUTPUT( LP,1P,ROJY,JP)

04360 CALL OUTPUT(LP,HP,ROWY,JP)

04370 WRITE(3,10)(ASTER,I=1,30)

03280 PETURN

04390 END

04400 €
()Lunocﬁ*lﬂﬂl!’klll!l-!!l!l!llll!!.l.!!lll&
oul20 ¢

ohL30 SUBROUTINE WRTDSK

o4440 ¢

08450 C ROUTINE WHICH WRITES CONSTANTS CALULATED BY DENSITY ONTO DISK.
U460 C

0LLTD COMMON/AA/DELHP(10),PHI{10),5(10),HP(10),H(288),T(86Y),

04489 & SAL(86L) , RHOWP (BG4 ), PHOW(BOY ) ,ROWX(BEY),

04130 & ROWY(864),A(864),0(864),CALDEN,

04500 & LP,M® JP,IPP,IPLP,LFi1,MPM1, JPLPIP LOMP  IPLPIP,

04510 & KP,KPLPMP, COXNV, VER3IN( 14),TITLE1(20),TITLE2(20),DTIMS,
04520 & ASTER,ETIME,LAND(295) ,BOTT(864)

0i1530 LOGICAL CALLEN,COHKV,LANDY1,ROTTEY

ousHo INnEX=1

oussQ DO 100 LM=1,JPLPVP,IPP

QU550 RHOW{INNEY ) =RHOW(LN)

CX570 INDEY=INDEXH

04580 100  CONTINUE

04590 VRITE(19)DTIME, IPP, (ROWX(JILM), TLM=1,JPLPMP),

QuEDO & (ROWY(JLiA),JLM=1,JPLEMP ), (RHOW(LM),LM=1,LPMP)

04610 C WRITE(2,900) (ROVWY{I),Y=1,JPLPMP)

04620 C WRITE(3,900) (ROGWY(I), I=1,JPLP*P)

04630 C WRITE{3,900) (REOW(I), I=1,LPMP)

04640 GO0 FORMAT(1X,10G10.3)

04650 RETURN

04650 ERD
ous'[ocl'iielli!l.!!l!lillﬁlllllil!ll!.lli!
04680 C

04690 C

04700 SUBROUTINE OUTPUT (LP,MP,Z,INDEX)

04710 C

04720 C

04730 C ROUTINE WHICH PRINTS A TABLE. MAIN OUTPUT ROUTINE USED IN THIS PROGR
O4THO C

04750 DIMENSION Z(1)

ou760 LPAGE=0

04770 MPAGE=(LP~1)/10+1

04789 LPI=LP*INDEX

04790 DO 800 MM=1,MPAGE
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04800

ou810

04820
04830
o48ua0
04850
04360
04870
04880
04890
049090
04910
04920
04930
04qu0
oL950
04260
04970
04680
0uG30
05000
05010
C5020
05030
05040
05050
05060
05070
5390
ECF:

100
200

360

400
500

600
700
800

LSTART=10%(MM-1)#INDEX+1

LSTOP=10%MM® INDEX

JSTOP=10#MM

JSTART=108(Mia1)+?

IF(MM.B0.MPAGE) LSTOP=LP¥#IKDEX

IF(MM.GT.1) WRITE(3,100)

FORMAT(*1',////,30X, "CONTINUED FROM FREVIOUS PAGE')
WRITE(3,200)(J,J=JSTART,JSTOP)

FORMAT(53X.* X DIRECTION',/,' =Y-',6X,10(I2,10X))
WRITE(3,300)

FORMAT(® ~==',6X,10("==",10X))

DO 700 M=1,MP

NE=MP+1=M

LMz (MN-1)%LPT

DO 500 N=1,INDEY

LMINDY.=LM+N=1

WRITE(3,H00) MN, (Z(LMIND¥+L),1.=LSTART,LSTOP,INDEX)
FORMAT(' *,I2,3X,10(F10.4,2X))

CONTINUE

NPAGE={MEINDEY) /48

IF(NPAGE.EQ.LPAGE) GO TO 700

LPAGE=NPAGR

WRITE(3,600)

FORMAT(*1',////)

CONTINUE

CONTINUE

RETURY

END
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Program CIRC WFSCM - NECE
000100!!!!.!!I!il!!lll!i!!l.i*llll’li*l!
00020 C

00030 C PROGRAM CIRC{GAL)

00040 C

00050 C VERSION 7.A - JULY 1982

00060 C

00070 C FLORIDA SHELF 3-D CIRCULATION MODEL

00080 C

000S0 C BY CORTIS COQOPER, NECE

00100 C

00110 C SEE USERS MANUAL FOR DIRECTIONS

00120 €

00130 ¢ 6.h: 10/1/81 VERSION 5, REV I OF CIRC MODIFIED TO

00140 C RUN ON MIT MDLTICS.

00150 C 6.B: 11/1/81 ATMOSPHERIC PRESSURE GRADIFNT TERMS REMOVED.

00160 € 6.C: 12/1/81 UPDATED TO INCLUDE LATERAL SHEAR TERMS.

00170 C 6.D: 1/8/82 BOUNDARY CONDITIONS ARE SPECIFICALLY SET

00180 C FOR THE FLORIA SHELF GRID. SEE SUBROUTINE BNDRY.

00190 ¢ 6.E: 1/29/82 VARIATION IN THE CORIOLIS PARAMETER INCLUDED.

00200 C OUTPUTS VELOCITY AND SURFACE SLEVATION IN Fh.0 FORMAT

00210 ¢ 6.F: 4/10/R2 REMOVED SUBRCUTINE CALFLO, SINCE IT NO LCNGER WAS
00220 ¢ NEEDED. SIMPLIFIED BCFLOW. INCORPORATED SINUSQIDAL VARIATION
00230 C OF DBC AT WESTERN BOUNDARY. PUT IN REFLEC,IOHAL SYMETRY ON
Q024G C WESTZRN ROUNDAnY. CORRECTED BUG II! HOT START OPTION.

00250 C 6.G: 5/15/82 CORRECT BUG IN ROUTINE BNDRY TO IMPGRVE CALCULATION
00260 C AT GRID (11,5) AND (11,23)

00270 C 6.H: 5/20/82 CHARGED OUTPUT SO THAT ROW 2, COLS 7-11 WERE SET

00280 ¢ EQUAL TO ROW 3, SAME COLS.

00290 ¢ T.A: 7/3/82 MODIFIED TO RUN ON IBM. REMOVED OUTPUT ROUTTNES.
00300(;!!'!!!&‘!.!!!!lﬁl!.lillilllﬁiiiilii
00310 C

00320 C DEFININITON OF MAJOR VYARIABLES USED IN PROGRAM

00330 C USES NOTATIONS FROM THEORECTICAL DESCRIPTION AND USER'S MANUAL FOR GAL
00340 C

00330 C DELSIG= CONSTANT CALCULATED IN PROGRAM VISCOUS.

00360 C SS = CONSTANT CALCUL.TED IN PROGRAM VISCOUS.

Q0370 C H = STILL WATER DEPTH

00380 C FMASS = CONSTANT CALCULATED IN PROGRAM VISCOUS.

00380 C B = CONSTANT CALCULATED IN PROGRAM VISCOUS.

oo400 C E = CONSTANT CALCULATED IN PROGRAM VI®ZOUS.

00410 ¢ DY = CONSTANT CALCULATED IN PROGRAM VISCGUS.

00420 C CONNV = LOGICAL VARIABLE INDICATING WHETHER THE VERTICAL EDDY VISCOSITY'
00430 C IS TO BE ASSUMED CCNSTANT.

00440 C LAND = LOGICAL VARIABLE INDICATED WHETHER AN ELEMENT IS LAND OR WATER.
o050 ¢ F = CORIOLIS PARAMTER

Qo460 C C = UNDETERMINED PARRMETER IN THE X DIRRCTION.
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00470
004890
00490
00500
00510
00520
00530
00540
00550
00560
00570
00580
00590
00600
00610
00620
00530
00640
00650
00660
00670
00680
00690
00700
00710
00720
00730
00740
00750
007690
00770
00780
0C740
00800
00810
00820
00830
00840
00850
00860
00870
00330
00890
00900
00910
00920
00930
00940

- NECE

D

ETA
i3]

VB

Lp

MP

Jp

KP
M) & |
VERSIN
ITIME
AMP
JAMP
TITCIR
CBC
pac
HOTIYE=
PRTIFLC=
ISTER
DTT
DL
TITWND=
TITVIS=
TITDEN=
PHI =
WILNGTH=
WPEROD=
VA2
VA2
FX
Y
TAUY
TAUY
ROWX

R A T R R R R R T

L T L | (B LB T |

ROWY

RHOW
IpP?
DENSE

DTIME
CK
ALPHA

BETA

OO0 AO00N0OA000AANOO0N000O0N000000000CO000O0000O0

NB =

Program CIRC

UNDETERMINED PARAMETER IN THE Y DIRECTION.

SURFACE ELEVATION ABOVE STILL WATZR LEVEL.

MASS FLUXTS IN THE X DIRECTICN 'U-BAR'.,

MASS FLUXES IN THE Y DIRECTION, 'V-BAR'.

NO. OF GRID ELEMENTS IN THE X DIRECTION.

NO. OF GRID ELEMENTS IN THE Y DIRECTION.

NO. OF COSILE TERMS USED IN BASIS FCN.

NO. OF LINEAR SEGMERTS USED FOR THE VERTICAL EDDY VISCOSITY

THE HORIZNTAL EDDY VISCOSITY PARAMETER.

CONTAILS REVISION LABEL WHICH IS PRINTED OUT

PROTOTYPE TIME IN SECONDS

THE SPECIFIED AMPLITUDE AT EACH ELEMENT.

SPECIFIES THE TYPE OF BOUNDARY CONDITION TO RE APPLIED AT THE EL.
TITLE OF THE CIRC RUN.

ARRAY CONTAINING OLD VALUES OF C. USED PRIMARILY FOR BOUNDARY C'S.
ARRAY CONTAINING OLD VALUES OF D. USED PRIMARILY FOR BCUNDARY C'S.
THE TIME FOR A HOT START.

LOGICAL VARTABLE INDICATING WHETHER MASS FLUYES ARE TO BE PRINTED.
STARTING TIME FOR PRINTER AND PLOTTED OUTPUT.

TIME STEP.

ELEMENT SIZE.

TITLE OF THE WIND RUN.

TITLE OF PROGRAM VISCOUS RUX,

TITLE OF PROGRAM DENSITY RUN.

LATITUDE

THE WAVE LENGTR® OF THE OSCILLATION ON THY WESTERN BOIPDARY.

THE WAVE PERIOD OF THE OSCILLATION OX TSI WESTERN BQUNDARY.

THE FRICTION VELOCITY SQUARED IN THZ X DIRECTION.

THE FRICTICN VELOCITY SQUARED IN THEE Y DIRECTION.

CCRSTANT ASSOCIATED WITH THE WIKD SHEAR STRESS I THE X-DIREZTICN.
COMSTANT ASSOCIATED WITH THE WIND SESAR RTRIESS IN THE YDIRDCTION.
CONSTANT ASSOCIATED WITH THE WIND SHEAR STRESS IN THR X-DIRECTICN.
CONSTANT ASSOCIATED WITH THE WIND SEEAR STRESS IN THE Y-DIRECTION.
CCO4YSTANT READ FROM PROGRAM DENSITY. PROPORTIONAL TO THE DENSITY
GRADIENT IN THE X~-DIRECTION.

COMSTANT READ FROM PROGRAM DENSITY. PROPORTIONAL TO THE DENSITY
GRADTENT IN THE Y-PIRECTICH.

DENSITY OF SCA WATER IN TWE SURFACE LAYER. READ FROM PROG. DENSITY
NO. OF DENSITY LAYERS. READ FROM PROG. DERSITY.

LOCICAL VARIABLE INDICATING WHETHER DENSITY GRADIENT IS 70 BE
CONSIDZRED.

TIME OF LAST DERSITY FIELD CHANKGE.

THE LAYER DEPTH OF THE VERTICAL EDDY VISCOSITY.

THE SLOPE OF THE LINEAR VERTICAL EDDY VISCCSITY SEGEMENT. READ
FROM PROG. VISCOUS.

THE INTERCEPT OF THE LINEAR VERTICAL EDDY VISCOSITY SEGEMENT.

READ FROM PROG. VISCOUS.

THE VALUE OF THE VERTICAL EDDY VISCOSITY AT THE BOTTOM
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00950

00970
00980
00990
01000
01010
01020
01030
01040
01050
01060
01070
01080
01090
01100 C
01110
01120
G1130
01140
01150 C
01160
01170
01180
01190
01200
01210 C
01229
01230
01240
01250 C
01260 C
01270
01280 100
01280
01300
01310
01320
01330
01340
01350
01360
01370
01380
01350
01400
01410
01420

s NeRe Nyl

A =.THE PERIOD OF THE BASIS FUNCTION
CB = THE BOTTOM FRICTION COEFFICIENT.
EDDYV = THE VERTICAL ELDY VISCOSITY.

COMMON/EDDE/DELSIG(2592),55(864),1(288) ,FMASS(288),

& B(864),E(864),D1(864),CONNV,LAND(288),F(288)
COMMON/URFNCW/C(864),D(864),ETA{288),UB(13,25),VB{13,25)
COMMON/CON/JP,KP,LP,MP,KPM1,EH,EDDYH,C2,CH,C5, VERSIN(14), ITIME,

& AMP(12,24),IAMP(12,24),TITCIR(20),JPLPMP,LPMP,JPLP,LPP1,MPP1,

&  MPM1,LPM1,CBC(3,13,25),DBC(3,13,25),HOTIME,PRTFLO, ISTFR, WAMP,

& DTT,DL,TITWND(20),TITVIS(20),TITDEN(20),PHI,WLNGTH,WPEROD
COMMON/WINDY/UA2(288),VA2(288),FX(288) ,FY(288),TAUX(864),TAUY(864)
COMMON/DEN/ROWX (864 ) ,ROWY (864 ) ,RHOW(288) ,IPP,DENSE,DTIME
COMMON/VISC/CK(1552),ALPHA(865) ,BETA(B65) ,NB(288),A(864),

& CB(2838),EDDYV(1552)

INTEGER IAMP®2,AMP¥2

LOGICAL NVCHG,WDCHG RLID,DENSE,DENCHG,CONNV,HOTSTR,
& LATRAL,PRTFLU,LAND®*1

REAL NB

NAMELIST/MISC/EDDYH,DENSE
NAMELIST/TIME/TLAST,DTT,ISTPR, IDTPR
NAMELIST/BCS/PERIOD, AMP,IAMP,UB,VB,RLID, CBC,DBC, WLNGTH, WPEROD
& , WAMP
NAMELIST/INOUT/PRTFLO, HOTIME, HOTSTR

DATA NVCHG/.TRUE./,WDCHG/.TRUE./,ETIME/0.0/,DENCHG/.FALSE./,
& COUNT/0.0/,WTIME/0.0/,PERIOD/45%00.0/,RLID/ . FALSE. /,
& LATRAL/.FALSE./,GRAV/9.8/,IDTPR/900000000/

READ IN NECESSARY PARAMETERS USING NAMELIST AND INITIALIZE OTHER CONSTANTS

READ(1,100) TITCIR

FORMAT(20Al4)

READ(10) TITVIS,LP,MP,JP,KP,CONNV,DUM,DUM,DUM,DUM,DL,PHI
LPVP=LP#MP

KPLPMP=KP#LPMP

LPM1=LP=1

MPM1=MP~1

LPP1=LP+1

MPP 1=MP+1

JPLPMP=JP®*LPMP

JPLP=JPSLP

KPM1=¥P=1

READ(10) {H(LM),LF=1,LPMP), (LAND(LM),LM=1,LPMP),
&(DUM,LM=1,LPMP), (CK(KLM) ,KLM=1,KPLPMP), (F(LM),LM=1,LPMP)
READ(1,MISC)

IF(EDDYH.GT.0.01) LATRAL=.TRUE.
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WFSCM - NECE Program CIRC

01430
01440
01450
01460
01470
01480
01490
01500
01510
01520
01530
01540
01550
01560
01570
01580
01590
01600
01610
01620

c

READ(1,TIME)

CALL SETECS

READ(1,BCS)

READ(1,IHOUT)

READ(Y4) TITWND

IF(DEKSE) READ(11) TITDEN
IF(HOTSTR) CALL HOT

C INITIALIZE VARIOUS COHSTANTS.

200

(e NeoNe]

01630

01640
01650
01660
01670
01680
01690
01700
01710
01720
01730
01740
0175C
01760
01770
01780
01790
01800

01810
01820
01830
01840
01850
01860
01870
01880
01890
01900

c

999

c
c

DO 200 LM=1,LPMP

F(LM)=DTTEF(LM)

CONTINUE

C2=DTT/DL

Cl=2.0"DTT

C5:=2.0%C2%GRAV

C7=CGRAV/(2.0%DL)

THE ATMOSPHERIC PRESSURE GRADIENTS ARE MULTIPLIED BY C8.
€8 IS MULTIPLIED BY 0.1 TO CONVERT FROM MB/KM TO KG/SQ
MT/S0 SEC.

C8=DL/GRAV¥0.1

RTIME=ITIME

MAXIT=INT((TLAST-RTIME)/DTT)

EH=EDDYH&DTT/(DL*DL)

CALL HEDER(PERIOD,RLID,TLAST,IDTPR)

CALL BCFLCY

START MAIN TIME LOOP

DG 999 IT=1,MAXIT

T=FLOAT(IT)#*DTT+RTIME

ITIME=INT(T)

IF(WTIME.LT.T) CALL RDWIND(WTIME,WDCHNG)

IF(ETIME.LT.T) CALL RDNV(NVCHG,ETIME)
IF(DENSE.AND.DTIME.LT.T) CALL RDROW (DENCHG,C7)
IF(WDCHG.OR.NVCHS.OR.DENCHG) CALL CHANGE(C8,VDCHG,NVCHG,DENCHG)
CALL NEWCD(LATRAL)

IF(.NOT.RLID) CALL NEWETA

CALL BNDRY{T,PERIOD)

COUNT=COUNT+DTT

IF(ITIME.GE.ISTPR.AND.COUNT.GE,IDTPR) CALL PRINTS(COUNT)
CONTINUE

STOP

END

[ 2K 2 BE BN BN BE BE BE K BE K BE K BE BE BE K NE SR BE BN BN BN SR SR R BE X B R BN BN K B BN NE AR

BLOCK. DATA
COMMON/EDDE/DELSIG(2592),SS(864),H(288),FMASS(288),
& B(864),E(864),D1(864),CONNV,LAND(288),F(288)

COMMON /UNKNOW/C(864),D(864) ,ETA{288),UB(13,25),VB(13,25)
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01910
01920
01930
01940
01950
01960
01970
01980
01990
G2000
02010
02020
02030
02040
02050
02070
02070
02080
02050
02100
02110
02120
02130
02140
02150
02160
02170
02180
02190
02200
02210
02220
02230
02240
02250
02260
02270
02280
02290

102300

02310
02320
02330
02340
02350
02360
02370
02380

c

COFRMON/CON/JP,KP,LP ,MP ,XPM1,EH,EDDYH, C2,CH,C5, VERSIN( 1), ITIME,

& AMP(12,24),IAMP(12,24),TITCIR(20),JPLFMP,LPMP,JPLP,LPP1,¥PP1,

& MPM1,LPM1,CBC(3,13,25),DBC(3,13,25),HOTIME,PRTFLO, ISTPR,WaMP,

& DTT,DL,TITWND(20),TITVIS(20),TITDEN(20),PHI,WLNCTH,WPERCD
COMMON/WINDY /UA2(288),VA2(288),FX(288),FY(288),TAUX(B6U) , TAUY(26H)
COMMON/DEN/ROWX (864 ), ROWY (864 ), REOW(263),IPP, DENSE, DTIME
COMMON/VISC/CK(1552),ALPHA(865) ,BETA(B65) ,NB(288),A(B6Y),

& CB(288),EDDYV(1552)

LOGICAL KVCHG,WDCHG,DENSE,DENCHG,CONNY,PRTFLO,LAND®1
INTEGER IAMP®2,AMP®2
REAL NB .

DATA DELSIG/2592%0.0/
DATA ALPHA,BETA/865%0.0,865%0.0/
DATA CK,EDDYV/1552%0.0,1552%0.0/
DATA UB,VB/325%0.0,325%0.0/
DATA CBC,DBC/975%0.0,975%0.0/
DATA FX,FY,UA2,VA2,FMASS,H,ETA,AMP,TAMP, RHOW,LAKD,F,NB,CB/
&  288%0.0,288%0,0,288%0.0,288%0.0,286%0.0,
&  288%0.0,288%0.0,288%0,288%,288%1022.85,
&  288%,FALSE.,288%0.0,288%0.0,288%0,0/
DATA B,E,D1,SS,TAUX,TAUY,C,D,ROWX,ROWY,A/
864%0. ,B64%0. , BEU%D. , BEUED. , B64R0. , BEAR0,0,B64%0.0,
B64*0.,B64%0.0,864€0,0,85u%0.0/
DATA VERSIN/'GAL ','= YE','R. 7°,7.& =',7 JUL','Y 19',
& 82 ','PROG','RAM ', 'CIRC' 4%+ sy
DATA TITCIR,TITDEN, TITWND, TITVIS/80%
DATA PRTFLO/.FALSE./,DINSE/.FALSE./,DTIME/0.0/,
& CONNV/.TRUE./,ITIME/0/,ISTPR/Q000000/
DATA EDDYH,WLNGTE, WPEROD,WAMP/1,E+05, 3%0, /
END

Re Qe

CR & E & X EXF&®ERE SR RIS NS ERBESSA SNBSS

c

QOO0

SUBROUTINE NEWCD(LATRAL)

ROUTINE WHICH UPDATES C(JLM) AND D{JLM) FOR EACH ELEMENT.

COMMON/EDDE /DELSIG(2592) ,SS(864) ,H(288) ,FMASS(288),

& B(864),E(B64),D1(86Y4),CONNY,LAND(288),F(288)
COMMON/UNRNOW/C(864),D(864) ,ETA(288) ,UB( 13,25),VB(13,25)
COMMON/CO¥/JP,KP,LP ,MP,KPM1,EH,EDDYH, C2,Ch, €5, VERSIN( 14 ), ITIME,

& AMP(12,24),IAMP(12,24),TITCIR(20),JPLPMP,LPMP,JPLP,LPP1,MPPY,

&  MPM1,LPM1,CBC(3,13,25),DBC(3,13,25),HOTIME, PRTFLO, ISTPR, WAMP,

& DTT,DL,TITWND(20),TITVIS(20),TITDEN(20),PHI,WLNGTH, WPEROD
COMMON/WINDY/UA2(288),VA2(288),FX(288),FY(288),TAUX(864), TAUY(86H)
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02390
02400
02410
02420
02430
02h49
02450
02460

- 02570

02460
02450
02500
02510
02520
02530
02540
02550
02560
02570
02580
02550
02600
02610
02620
02630
02640
02650
02660
02670
02680
02690
02700
02710
02720
02730
02740
02750
02760
02770
02780
02790
02800
02810
02820
02830
02840
02850
02860

- NECE . Program CIRC

100

[¢R%: Ne Ny Ny

& CBC

COMON/DEN/ROWY(864) ,ROWY (864 ), RHOW( 288 ), IPP,DENSE, DTINME

INTEGER IAVP¥2,AMP#2
LOGICAL HOTSTR,PRTFLO,LAND#1,CONNV ,DENSE,LATRAL
DATA EDDH/0.0/

DO 900 M=2,MP
LMP=(M-1)%LP
DO 900 L=2,LP
LM=L+LMP

JLMP= (LM-.1)%JP

CHECKS TO SEE IF LAND. IF SO NO NEED TO UPDATE C(J)'S AND D(J)'S.

IF(LARD(LM)) GO TO 900

CHECKS TO SEE IF C IS SPECIFIED AT GRID. IF SO DOES NOT UPDATE C.

IF{IAMP(L,M).GE.5) GOTO 900

CHECKS TO SEE IF NO-FLOW BOUNDARY IN X DIRECTION. IF SO NO NEED TO
UPDATE C(J)'S FOR THE GRID.

IF(LA%D(LM~1).OR.IAMP(L-1,M).EQ.6) GO TO 500

CHECKS TO SEE IF M.EQ.MP. IF SO C IS NOT UPDATED BUT RATHER SET

TO C AT MP-1,

IF(M.EQ.MP) GOTO 500

LOOP WHICH UPDATES C(J)'S FOR GRID L,M.

Sur=0.0

ETAX=ETA(LM)=ETA{LM=1)

JJILM=14JLMP

PO 100 J=1,JP

LM=J&JLMP

IF(LATRAL) EDDH={CPC(J,L=-1,M)+CBC(J,L+1,M)=4,0%CBC(J,L, M)+
(J,L,4=1)+CBC(J,L,M+1))2EH

DBAR=D(JLM)

IF(LAND(LM-LP)) DBAR=D(JLM+JPLP)

CONSTS==B{JLM)RETAX+F (LM} #DBAR+ROWX ( JLM)+TAUX( JLM)+EDDH

IF(.NOT.CORNV) C(JLM)=CIDJ(C(JIJILM),JP,J,JLM,CONSTS)

IF(CORNV) C(JLM)=C(JLM)®DELSIG(JLM)+CONSTS

SUM=SUM+C{JLM)#SS(JLM)

CONTINUE

UPDATES MASS FLUX IN X DIRECTION FOR GRID L,M.

UB({L,M)=FX(LM)+H(LM)*SUM

CHECKS FOR NO-FLOW BOUNDARY IN Y DIRECTION. IF SO NO NEED
TO UPDATE D(JLM) SO PROGRAM SKIPS TO NEXT GRID.
IF(LAND(LM-LP).OR.IAMP(L,M=1).EQ.6) GOTC 900

LOOP WHICH UPDATES D(J)}'S FOR GRID L,M.
ETAY=ETA(LM)-ETA(LM-LP)

JJILM= 1+JLMP

SUM=0.0

DO 200 J=1,JP

JLM=J+JLMP
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T 02870 IF(LATRAL) EDDH=(DBC(J,L-1,M)+DBC(J,L+1,M)~4,0%DBC(J,L M)+
£ 02830 & DBC(J,L,M=1)+DBC(J,L,M+1))REH
. 02890 CBAR=CBC(J,L,M)
02500 IF(LAND(LM=-1)) CBAR=CBC(J,L+1,M)
02910 CONSTS=~B(JLM)PETAY-F(LM) *CBAR+ROWY (JLM)+TAUY(JLM)+EDDH
02920 IF(.NOT.CORNV) D(JLM)=CJIDJ(D(JIJLM),IP,S, LM, COUSTS)
02930 IF(CONNV) D(JLM)=D(JLM)®DELSIG(JLM)+CONSTS
02940 SUM=SUM+D(JLM)®¥SS(JLM) .
02950 200 CONTINUE
02960 € UPDATES MASS FLUX IN Y DIRECTION FOR GRID L,M.
02970 VB(L,M)=FY(LM)+H(LM)®*SUM
02980 900  CONTINUE
02990 RETURN
03000 END
03010 C
03020(:!»I!Il'l'llll!.lll’llillllhlli.lllll"
03030 €
03040 FUNCTION CJDJ(DUM,JP,J,JLM,CONSTS)
03050 C ’
03060 C ROUTINE WHICH CALCULATES THE SUMMATION OF DELSIG(I,J,L,M) FOR
03070 C I TO IP FOR THE CASE WHERE NV=NV(Z).
03080 €
03090 COMMON/EDDE /DELSIG(2592),SS(864),H(288),FMASS(288),
03120 & B(804),E(864),D1(864),CONNV,LAND(288),F(288)
03119 DIMENSION DUM{JP)
03120 C
03130 LOGICAL CONNV,PRTFLO,LAND*1
03140 C -
03150 IJLMP=(JLM=1)*JP
03160 PS=0.0 v
03170 DO 100 I=1,JP
03180 IJLM=T+IJLMP
03190 PS=PS+DUM( I)*DELSIG(IJLM)
03200 100  CONTINUE
03210 CJDJ=DUM(J )+CONSTS+PS
03220 RETURN
03230 END
03240 C
032500!.lilll!!illlill&!lil'llllll!
03260 C
03270 SUBROUTINE NEWETA
03280 C
03290 C
03300 C ROUTINE WHICH UPDATES SURFACE ELEVATION, ETA..
03310 C
03320 COMMON/EDDE/DELSIG(2592),SS(864),H(288),FMASS(288),
03330 & B(864),E(864),D1(864),CONNV,LAND(288),F(288)

03340 COMMON/UNKNOW/C(864) ,D(B6Y) ,ETA(288),UB(13,25),VB(13,25)

I-34




| Y

WFSCM

03350
03360
03370
03380
03390
03400
03410
03420
03430
03440
03450
03460
03470
03480
03490
03500
03510
03520
03530
03540
03550
03560
03570
03580
03590
03600
03610
02620
03630
03640
03650
03660
03670
03680
03690
03700
03710
03720
03730
03740
03750
03760
03770
03780
03790
03800
03810
03820

- NECE . Program CIRC

COMMON/CON/JP,KP,LP,MP,KPM1,EH,EDDYH, C2,Cl4,C5, VERSIN( 14) , ITIME,
& AMP(12,24),IkMP(12,24),TITCIR(20),JPLPMP,LPMP,JPLP,LPP1,MPP1,
& MPM1,LPM1,CBC(3,13,25),DBC(3,13,25),HOTIME, PRTFLO, ISTPR, WAMP,
& DTT,DL,TITWND(20),TITVIS(20),TITDIN(20),PHI,WLNGTH, WPEROD

(]

INTEGER IAMPR2 AMP®2
LOGICAL CONNV,FRTFLO,LAND®1{

PO 100 M=2,MPM1

LMP=(M~1)*LP

DO 100 L=2,LPM1

LM=L+LMP

IF(LAND(LM)) GO TO 100

ETA(LM)=FCNETA(L,M,LM,C2)
100  CONTINUE

RETURN
END
o
C!!I.ll!ll!llll!ll!ill LK 2R BN BN BN X BN ! 3R BN ]
c
FUNCTION FCNETA(L,M,LM,C2)
c
c ROUTINE WHICH CALCULATES NEW ETA IN TERMS OF OLD ETAS
c AND OLD FLOWS.
c
COMMON /UNKNOW/C(864),D(864) ,ETA(288),UB(13,25),VB(13,25)
o
FCNETA=ETA(LM)+C22 (UB(L ,M)~UB(L+1,M)4+VB(L ,M)-VB{L ,M+1))
RETURN
END
c

CII'..il.l.l!l.!"lll!ll'.l.i.l'!llll

SUBROUTINE RDROW(DENCHG,CT)

aoon

COMMON/EDDE /DELSIG(2592),5S(864) ,H(288) ,FMASS(288),
& B(864),E(864),D1(864),CONNV,LAND(288),F(288)

COMMON/CON/JP ,KP ,LP ,MP,KPM1,EH,EDDYH,C2,Cl,C5, VERSIN( 14) , ITIME,
& AMP(12,24),IAMP(12,24),TITCIR(20).,JPLPMP,LPMP,JPLP,LPP1,MPP1,
& MPM1,LPM1,CBC(3,13,25),DBC(3,13,25),HOTIME,PRTFLO, ISTPR,WAMP,
& DTT,DL,TITWND(20),TITVIS(20),TITDEN(20),PHI,WLNGTH, WPEROD

COMMON/DEN/ROWX(864 ) ,ROWY (864 ), RHOW(288) , IPP , DENSE, DTIME

LOGICAL DENCHG,DENSE,CONNV,PRTFLO,LAND#1
INTEGER IAMP*2,AMP¥2

I-35
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Program CIRC : : WFSCM - NECE
03830 DENCHG=.TRUE.

03840 CONST1=-~-CL2CT .

03850 50 READ(11) DTIME,IPP,(ROWX(JLM),JLM=1,JPLPMP),

03850 & (ROWY(JLM),JLM=1,JPLPMP), (RHOW(LM),LM=1,LPMP)

03870 IF(DTIME.LT.ITIME) GOTO 50

03880 DO 150 LM=1,LPMP

03890 JLMP=(LM-1)%JP

03900 IF(LAND(LM)) GO TO 150

03910 CONST2=CONST1/H(LM)

03920 DO 100 J=1,JP

03930 JLM=J+JLMP

03940 ROWX(JLM) =CONST2®8ROWX (JLM)

03950 ROWY (JLM) =CONST2% ROWY ( JLM)

03950 100 CONTINUE

03670 150 CONTINUE

03980 RETURN

03990 END
oljoooci!Ill!l!l*llillilil!I!'lli!l!l&ﬂi
04010 C

04020 SUBROUTINE RDNV(NVCHG,ETIME)

04030 C -

osoup ¢

04050, & ROUTINE WHICH READS IN CONSTANTS ASSOCIATED WITH VERTICAL
04060 C EDDY VISCOSITY AND CORIOLIS PARAMTER. CONSTANTS WERE GENERATED
04070 C BY PROGRAM VISCOUS.

ou4o50 ¢

04090 COMMON/EDDE/DELSIG(2592),S3S(854) ,H(288),FMASS(288),

04100 & B(864),E(854),D1(864),CONNV,LAND(288),F(288)

04110  COMMON/CON/JP,KP,LP,MP,KPM1,EH,EDDYH,C2,C4,C5,VERSIN(14) , ITIME,
04120 & AMP(12,24),IAMP(12,24),TITCIR(20),JPLPMP ,LFMP,JPLP ,LPP1,MPP1,
04130 & MPM1,LPM1,CBC(3,13,25),DBC(3,13,25),40TIME, PRTFLO, ISTPR, WAMP,
04140 & DTT,DL,TITWND(20),TITVIS(20),TITDEN(20;,PHI,WLNGTH,WPEROD
04150 COMMON/VISC/CK(1552) ,ALPHA(B65) ,BETA(865),

04160 & NB(288),A(864),CB(288),EDDYV(1552)

04170 ¢

04180 INTEGER IAMP¥2 6 AMP®2

04190 LOGICAL CONNV,NVCHG,PRTFLO,LAND®1

04200 REAL NB

ol4210 C

04220 JJLPMP=JP*JPLPMP

04230 KPLPMP=KP*LPMP

ou240 KLMM1=LPMP#(KP-1)

04250 NVCHG=.TRUE.

0L260 IF(CONNV) JJLPMP=JPLPMP

0li270 10 READ(10) ETIME,(A(JLM),JLM=1,JPLPMP), (DUM,JLM=1,JPLPMP),

04230 & (B(JLM) ,JLM=1,JPLPMP), (DELSIG(JJLM) ,JJLM=1,JJLPMP),
04290 & (D1(JLM) ,JLM=1,JPLPMP), (E(JLM),JLM=1,JPLPMP}, .

04300 & (SS{JLM),JLM=1,JPLPMP), (FMASS(LM),LM=1,LPMP),
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0u310
04320
04330
ou340
04350
04360
04370
04380
04390
0l4k00
o4k10
oLuU20
04430
o440
o450
0L460
0470
04480
04490
04500
0u510
04520
04530
ousLo
04550
ous60
04570
04580
04530
04€00
ou610
04620
04630
04640
0u650
04660
04670
0u680
04690
04700
04710
04720
04730
04740
04750
04760
04770
04780

- NECE ' Program CIRC

& "(EDDYV(KLM),KLM=1,KPLPMP), (NB(LM),LM=1,LPMP),
& {ALPHA(TLM),KLM=1,KLMM1), (BETA{KLM) ,KLM=1,KLMM1)
IF(ETIME.LT.ITIME) GOTO 10
DO 100 M=1,MP
LMP=(M-1)2LF
DO 100 L=1,LP
LM=L+LMP
JLMP=(LM-1)2JP
IF (LAND(LM)) GO TO 100
C1=CU/H(LM)
DO 50 J=1,JP
JLM=J+JLMP
D1(JLM)=CU®D1(ILM)
B{JLM)=C5%B(JLM)
E(JLM)=F{LM)¥2,%E(JLK)
IF(.NOT.CONNV) GOTO 25
DELSIG(JLM)=DELSIG(JLM)®*C1+1.0
GOTO 50
25 TJLMP=(JLM=1)*JP
PO 30 1=1,JP
TJLM=I+IJLYP
DELSIG({IJLM)=DELSIG(IJLM)*C1
30 CONTINUE
50 CONTINUE
100  CONTINUE
RETURN
END

L2 BN X Bk BE K BN B B X BN SR BE K BN BN BN BN K EE BE B BN BE R R ME NN SR BN BN B B

e NeNs!
-

SUBROUTINE RDWIND(WTIME,WDCHG)

ROUTINE WHICH READS IN THE WIND FIELD EACH TIME IT CHANGES.
WIND FIELD CAN BE GENERATED BY A NUMBER OF PROGRAMS INCLUDING
PROGRAM WIND.

s ReNeNe el

COMMON/CON/JP ,KP ,LP,MP . KPM1,EH, EDDYH,C2,Ck,C5,VERSIN( 14) , ITIME,
& AMP(12,24),IAMP(12,24),TITCIR(20),JPLPMP ,LPMP,JPLP ,LPP1,MPP1,.
& MPM1,LPM1,CBC(3,13,25),DBC(3,13,25) ,HOTIME, PRTFLO, ISTPR, WAMP,
& DTT,DL,TITWND(20),TITVIS(20),TITDEN(20),PHI,WLNGTH, WPERUD
COMMON/WINDY/UA2(288),VA2(288) ,FX(288),FY(288),TAUX(864),TAUY(864)

LOGICAL WDCHG,PRTFLO
INTEGER IAMP*2,AMP#2

WDCHG=.TRUE.

100  READ(4) WTIME, (UA2{LM),LM=1,LPMP), (VA2(LM),LM=1,LPMP)
WTIME=WTIME*3600.
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Program CIRC ' WFSCM - NECE

04790 IF(WTIME.LT.ITIME) GOTO 100

048500 RETURN

04810 EKND

04820 C

04830 ¢
ouguocl&BQ!!II*lﬂ'ﬁ!’l!!i!lllllhll!ﬁl!..l
04850 C

04860 SUBROUTINE CHANGE(CS8,WDCHG,NVCHG, DENCHG)

ou870 €

04880 C

04R90 C ROUTINE WHTCH CHANGES VARIOUS CONSTANTS. IT IS NECESSARY TO UPDATE
04900 C THESE CONSTANTS WHENEVER THE WIND,EDDY VISCOSITY OR DENSITY CHANGES.
04910 C

04920 COMMON/EDDE /DELSIG(2592),SS(864) ,H(288) ,FMASS(288),

04930 & B(864),5(864),D1(86N),CONNV,LAND(288),F(288)

ol940 COMMON/CON/JP,KP,LP,¥P,KPM1,EH,EDDYH,C2,Cl8,C5, VERSIN( 14), ITIME,
04950 &  AMP(12,24),I8MP(12,24),TITCIR(20),JPLPMP,LP®P ,JPLP,LPP1,MPP1,
04960 &  MPM1,LPM1,CBC(3,12,25),DBC(3,13,25),HOTIME,PRTFLO, ISTPR,WAMP,
04970 & DTT,DL,TITWND(20),TITVIS(20),TITDEN(20),PHI,WLNGTH,WPEROD
04080 COMMON /WINDY/UA2(288),VA2(288),FX(288),FY(288),TAUX(864), TAUY(B6Y)
0l990 COMMON/DEN/ROWX( 864 ) ,ROWY(864) ,RHOW(288),IPP, DENSE,DTIME

05000 INTEGER IAMP#2,AMPR2

05019 LOGICAL CONNV,WDCHG,NVCHG,DENCHG,PRTFLO,LAND*1

05020 C

05030 DENCHG=.FALSE.

059040 NVCHG=.FALSE.

05050 WDCHG=.FALSE.

05060 DO 100 M=1,MP

05070 LMP=(M-1)%LP

05080 BO 100 L=1,LP

05090 LM=L+LMP

05100 IF (LAND(LM)) GO TO 100

05110 JLMP=(LM-1)83P

05120 FX(LM)=UA2(LM)*FMASS{LM)

05130 FY(LM)=VA2(LM}#FMASS(LM)

05140 DO 50 J=1,JP

05150 JLMzJ+JLMP

05160 TAUX{JLM)=D1(ILM)*UA2 (LM)+E(JLM)®VA2(LM)

05170 TAUY(JLM)=D1(JLM)®VA2(LM)~E(JLM)*#UA2(LM)

05180 50 CONTINUE
05190 100  CONTINUE

05200 RETURN

05210 END

05220 C# % % % & % B % & % B 8 % 8 N & 8 8 B 2 8 % 8 0 BB FBINEEREDR
05230 C

05240 * SUBROUTINE BCFLOW

05250 C

05260 C ROUTINE WHICH SETS APPROPRIATE MASS FLUXES WHEN RIVER INFLOW OR
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05270
05280
05290
05300
05310
05320
05330
05340
05350
05360
05370
05380
05390
05400
05410
05420
05430
05440
05450
05460
05470
05480
05490
05500
05510
05520
05530
05540
05550
05560
05570
05580
05590
05600
05610
05620
05630
05640
05650
05660
05670
05680
05690
05700
05710
05720
05730
05740

- NECE Program CIRC

c

100

200

e Re Ne Ne]

oo NeNe Ne Nl

OUTFLOW OPTIONS MHAS BEEM SPECIFIED, I.E. IAMP=6.

COMMON/UNKNOW/C(864) ,D(864) ,ETA(288),UB( 13,25),VR(13,25)
COMMON/CON/JP,KP ,LP,MP, KPM1,EH,EDDYH, C2,CH, €5, VERSIN( 14), ITIME,
& AMP(12,24),TAMP(12,24),TITCIR(20),JPLPMP,LPMP,JPLP,LPP1,MPP1,
&  MPM1,LPM1,CBC(3,13,25),DBC(3,13,25),HOTIME,PRTFLO,ISTPR,WAMP,
& DTT,DL,TITWND(20),TITVIS(20),TITDEN(20),PHT,WLNGTH, WPEROD

INTEGER IAMP*2,AMP*2
LOGICAL PRTFLO

DO 100 L=1,LPM1

M=1

IF(IAMP(L,M).NE.6)GOTO 100
Us(L,M+1)=UB(L,M)
V3(L,M+1)=VB{(L,M)

CONTINUE

DO 200 M=1,MPM1

L=1

IF{(IAMP(L,M).NE.6)GOTO 200
UB(L+1,M)=UB(L,M)
VB(L+1,M)=VB(L,M)

CORTINUE

RETURN

END

LR BN BN BE SR BN B BE BN BN BE BN SK B BE BE BE B SN BE K BE B BE X BX N 3N B |

SUBROUTINE SETBCS

ROUTINE WHICH INITIALLY SETS THE ELEMENT TYPE (IAMP).
SEE USER'S MARUAL FOR MORE COMPLETE DEFINITIONS.

COMMON/EDDE/DELSIG(2592),SS(864) ,H(288) ,FMASS(288),

& B(864),E(864),D1(864),CONNV,LAND(288),F(288)
COMMON/CON/JP,KP,LP ,MP,KPM1,EH,EDDYH,C2,Ch,C5, VERSIN( 14) , ITIME,
& AMP(12,2U),IAMP(12,24),TITCIR(20),JPLPMP ,LPMP,JPLP,LPP1,MPP1,
& MPM1,LPM1,CBC(3,13,25),DBC(3,13,25),HOTIME,PRTFLO, ISTPR,WAMP,

& DTT,DL,TITWND(20),TITVIS(20),TITDEN(20),PHI,WLNGTH, WPEROD

INTEGER IAMP#®2 AMP#*2
LOGICAL CONNV,PRTFLO,LAND*1

DO 100 M=1,MP

LMP=(M~1)2LP
DO 100 L=1,LP
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Program CIRC WFSCH - NECE
05750 LM=L+LM? ‘ .
05760 IP(L.CQ.7.0R.L.EQ.LP.OR.M.EQ. 1.0R. M.EQ.¥P) IAMP(L,M)=1

05770 IF(H(LM).GT.0.01) GO TO 100

05780 IAMP(L,M)=0

05700 100  CONTINUE

05800 RETURH

05810 END

05820 ¢
05830(:!lh!iﬁlﬁlﬁ!l!llllll#ll&lllll!iill!l
05840 C

05850 SUBROUTINE BNDRY(T,PERIOD)

05860 C

05870 €

05880 C ROUTINE WHICH SETS THE BOUNDARY CONDITIONS AT OPEN WATER BXNDRYS.
05890 C MODIFIED 1/8/82 TO SPECIFICALLY FIT THE WEST FLORIDA SHELF.
05500 C

05810 COMMON /EDDE /DELSIG(2592),SS{864) ,H(288),FMASS(288),

05920 & B(864),E(864),D1(E54),CONNY,LAND(288),F(288)

05930 COMMON/UNKNOW/C(BA4) ,D(864) ,ETA(228),UB(13,25),VB(13,25)

05940 COMHMON /CON/JP, KP,LP,MP KPM1,EH,EDDYH,C2,Cl,C5,VERSIN(14) , ITIME,
05950 & AMP(32,24),18MP(12,24),TITCIR(20),JPLPMP ,LPMP,JPLP,LPF1 MPPT,
05960 & MPM1,LPM1,CBC(3,13,25),DBC(3,13,25),BO0TIME, PRTFLO, ISTPR, WANP,
05920 & DTT,DL,TITWRD(20),TITVIS(20),TITDEN(20),PHI,WLNGTH, WPEROD
05%80 C ‘ .

05999 INTEGER TAMP#2 AMPE2

06000 LOGTCAL HOTSTR,PRTFLOC,LAND¥1,CONNY

C6010 € _

06020 FACTOR={ 1-COS(T#&.28/PERIOD) }¥.1

06020 D0 100 L=2,LP

06040 M=1

06050 JLM={L~1)¥JP+1 _

06060 C SET SOUTHERN BOUNDARY: D(ETA)/DY=0, IF NOT LAND THEN SET SYMMETRY
06070 C ON C, SYMMETRY ON D, IF LAND THEN SET D=0, ANTISYMMETRY ON C.
06080 ETA(L)=ETA(L+LP)

06090 UB(L,1)=UB{L.,2)

06100 VB(L,1)=VB(L,3)
" 06110 CALL SETCD(JP,1.,CBC(1,L,1),C(JLM«JPLP))

06120 CALL SETCD(JP,1.,DBC(1,L,1),D(JLM+2%JPLP))

06130 IF(.NOT.LAND(L)) GOTO 50

06140 ETA(L)=0.0 :

06150 CALL SETCD(JP,-1.,CBC(1,L,1),C(JLM+JPLP))

06160 CALL SETCD(JP, 0.,DBC(1,L,M),D(JLM))

06170 VB{L,M)=0.0

06180 C SET NORTHERN BOUNDARY - SAME AS SOUTHERN.

06190 50 M=MP

06200 LMP=(M-1)%LP

06210 LM=L+LMP

06220

JLM=(LM-1)%¥JP+1
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Program CIRC

WFSCM - NECE

06230 ¢ ~ ETA(LM)=0.0

06240 ETA(LM)=ETA(LM-LP)

06250 UB(L,MP)=UB(L,MP=~1)

05260 VB(L,4PP1)=VR(L,lP-1)

06270 CALL SETCD(JP,1.,DBC(1,L,MPP1},D(JLM-JPLP))

06230 CALL SFTCD(JP,1.,CBC(1,L,MP),C{JLM=JPLP))

0£290 CALL SETCD(J?,1.,DBC(1,L,MP),D(JLM))

06300 CALL SETCD{JP,1.,C(JLM),C(JLM=JPLP))

06310 IF(.NOT.LAND{LM)) GOTO 100

06320 ETA(LM)=0.0

06330 VB(L,MP)=0.0

06340 CALL SETCD(JP,-1.,CBC(1,L,MP),C(JLM=JPLP))

06350 CALL SETCD{JP, O.,DBC(T,L,MP) D(JLM))

06360 100 CONTINUE

06370 DO 200 M=1,MP

06380 - LMP=(M-1)2LP

06390 C SET WESTERN CPEN OCEAN BOUNDARY: SET ETA=0, REFLECTIONAL SYMMETRY ON C,
06400 C .AND IF D IS NOT SPECIFIED(I.E. IAMP.NE.S5) REFLECTIONAL SYMMETRY ON D.
06410 L=1

06420 LM=L+LMYP

06430 JLM= (LM=1)%8JP+1

06uL0 ETA(LM)=0.0

06450 IF(IAMP(L,M).NE.5) CALL SETCD(JP,1.,DBC(1,1,M),D(JLM+JP))
06450 CALL SETCD(JP,1.,CBC(1,1,M),C(JLM+JIP))

06470 C  NEXT STATEMENTS SET SINUSOIDAL CONDITION AT WESTERN BNDRY.
c5480 IF(IAMP(L,M).NE.5) GOTO 200

06430 IF(WLNCTH.LE.C.01.0R.WPEROD.LE.0.01) GOTO 200

06500 DBC(1,1,M)=WAMP*SIN(6.26/WLNGTH*M*DL-6,26/WPEROD*ITIME)
06510 200  CONTINUE

06520 C SET CBC & DBC ELSEWEERE IN THE GRID. FOK LAND

06530 C ELEMENTS, USE NEGATIVE REFLECTIONAL SYMMETRY AND ZERO ORTHOGONAL FLOW.
55540 DO 200 M=2,MPM1

06550 LMP=(M=1)*LP

06560 DO 300 L=2,LP

06570 LM=LMP+L

06589 JLMz (LM=1)*JP+1

06590 CALL SETCD(JP,1.,CBC(1,L,M),C(JLM))

06600 CALL SETCD(J?,1.,DBC(1,L,M},D(JLM))

06610 IF(.NOT.LAND(LM)) GOTO 300

06620 CALI. SETCD(JP, 0.,CBC(1,L,M),C(JLM))

06630 IF(LAND(LM~LP)) CALL SETCD(JP,-1.,DBC(1,L,M),D(JLM=JP))
06640 IF(LAND(LM-LP)) VB(L,M)=z-VB(L-1,M)

06650 UB(L,M)=0.0

06660 300 CONTINUE

06670 € SET DBC AND CBC AT SOUTHWESTERN BOUNDARY.

06680 IF(IAMP(1,1).EQ.5) GOTO 999

06690 CALL SETCD(JP,1.0,CBC(1,1,1),C(JPLP+1))

06700 CALL SETCD(JP,1.0,DBC(1,1,1),D(JPLP+1))

I-41

T N AT I 1 o A TRV



06710

06720
06730
06740
06750
06760
06770
06780
06790
06800
. 06810
06820
06830
06840
06850
06860
06870
06880
- 06900
06910
06920
06930
06940
06950
C6960
06970
06980
06990
07C00
07010
07020
07030
Q7040
07050
07060
07070
07080
07090
07100
07110
07120
07130
07140
07150
07160
07190
07200
07210

WFSCM - NECE

999  RETURN
END
c
CRESRESIAISIRARNATAIRERE AR BT RS2 ERENE
n
SUBROUTINE SETCD(JP,SIGNN,X,Y)
c .
c “ROUTINE WHICH SETS THE VARIABLES CBC AND DBC EQUAL TO THE
c APPRORIATE C(J)'S AND D(J)'S.
c
DIMENSION X(20),Y(20)
c

DO 100 J=1,JP
X(J)=Y(J)*SIGHN
100  CONTINUE
RETURN
END

LN B AR BE BN BN BN B BE AR 2R BE B B BE IR NE BE BE B BE K BN B BN R BN W B

aaaan

SUBROUTINE PRINTS{COUNT)

aoqQa

ROUTINE WHICH PRINTS PARAMETERS CHOSEN BY USER.

COMMON /UNRNOW,/C(864),D(864),5TA(288),0B(13,25),VB(13,25)
COMMON/EDDE/DELSIG(2592),SS(864) ,H(288) ,FMASS(288),

& B(864),E(864),D1(86H4),CONNV,LAND(288),F(288)
COMMON/CON/JP,KP,LP,MP KPM1,EH,EDDYR,C2,Cl,C5, VERSIN( 14),ITIME,

& AMP(12,24),IAMP(12,24),TITCIR(20),JPLPMP,LPMP,JPLP,LFP1,MPP1,

&  MPM1,LPM1,CBC(3,13,25),DBC(3,13,25),HOTIME, PRTFLO, ISTPR, WANP,

& DTT,DL,TITWND(20),TITVIS(20),TITDEN(20},PHI,WLNGTH,WPEROD
COMMON/WINDY/UA2(283),VA2(288),FX(288),FY(288),TAUX(864),TAUY(86Y)

LOGICAL PRTFLO,LAND®1
INTEGER AMP#2, TAMPY®2

c

c
COUNT=0.0
TIME=FLOAT(ITIME)/3600.
WRITE(3,50) (ASTER,I=1,30)
50 FORMAT ('1°,//30A4)
WRITE(3,100) TIME
100  FORMAT(//5%,21(1H-)/4X,'/ TIME=',
&F6.2,' HOURS',2X,'/',/,4X,21(1H-))
CALL PRINT1(6,12)
DO 600 M=1,MP
LMP=(M-1)%LP
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Co oA

WL oM

07220
07230
07210
07250
07260
07270
07289
07290
07300
07310
07320
07330
07340
£7350
07360
07370
07330
07390
07400
07410
07420
07430
07440
07450
07460
07470
07480
07400
07500
07510
07520
07530
07540
07550
07560
07570
07580
07590
07600
07610
07620
07630
07640
07650
07660
07670
07680
07690

- NECE ) Program CIRC

DO 600 L=1,LP
L¥=LMP+L
IF(.NOT.LAKD{LM)) GOTO 600
UB(L,M)=0.0
VB(L,%)=0.0
JLMP=(LM~1)%JP
DO 500 J=1,JP
JLM=zJLME+
c(sLM)=0.0
D(JLM}=0.0
500  CONTINUE
600  CONTINUE
IF(PRTFLO) WRITE(12) ITIME, ((UB(L,M),L=1,LP) M=1,MpP),
& ((vB(L,M),L=1,LP),M=1,MP)
WRITE(12) ITIME, (((CBC(J,L,M),J=1,JP),L=1,LPP1),M=1,MPP1),
& {({pBC(J,L,M),J=1,JP),L=1,LPP1) ,M=1,MPP1), (ETA(LY),LM=1,L"MP)
WRITE(3,50)(ASTER,I=1,30)
RETURK
END
c
Cllbll.!ll.ll.'llll!!'ll!ll.
c
SUBROUTINE PRINT1(L,M)
c
c ROUTINE WHICH LISTS VARIOUS COFFICIENTS FOR ELEMENT L,M.
c
COMMON/UNENOW/C(864),D(864) ,ETA(268) ,U8(13,25),V1(13,25)
CovMOM/CON/JP,KP,LP,MP,RPMT,ER,EDDYH,C2, 08,05, VERSIN(14), ITIVE,
& AWP{12,24),IAMP(12,24),TITCIR(20),JFLPMP,LPMP,JPLP,LVP1,MPP1,
& MPM31,LPM1,CRC(3,13,25),DB8C(3,13,25),H0TIMS, PRTFLO, ISTPR, WAMP,
& DTT,DL,TITHND(20),TITVIS(20),TITDEN(20),PHI,WLKGTH, WPEROD
COMMON/WINDY/UA2(288),VA2(288),FX(288),FY(2688),TAUX(864), TAUY(8AL)

INTEGER IAMP®2,AMP#*2
LMz (M=1)*LPeL
JLM=(LM-1)8JP
WRITE(3,150) L,M
150  FORMAT(//,U45X,' SUMMARY OUTPUT FOR GRID(',I2,',',I2,')')
WRITE(3,200) UA2(LM),VA2(LM)
200  FORMAT(/,U40X,*' U%2=',G10.3,5X,'V®2=' G10.3,' SO M/SQ S')
WRITE(3,250)
250 FORMAT(20X,' UNDETERMINED PARAMETERS')
WRITE(3,300) (I,I=1,JP)
300 FORMAT(//,' ',31X,8(12,10X))
WRITE(3,310) (C(I+JLM),I=1,JP)
310  FORMAT (22X,' ¢{J)',2X,8(E10.3,2X))
WRITE(3,350) {D(I+JLM),I=1,JP)
350  FORMAT (22X,° D(J)',2X,8(E10.3,2X))
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07700
07710
07720
07730
07740
07759
07760
07770
07780
07790
07800
07810
07820
07830
07840
07850
07860
07870
07880
07890
07900
07910
07920
07930
07940
07950
07960
07970
07980
07990
08000
08010
08020
08030
08040
08050
08060
08070
08080
08090
08100
08110
08120
08130
08140

08150

08160
08170

_____ WFSCM - NECE

WRITE(3,400)

400  FORMAT(/,20X,' MASS FLUXES-SQ MTS/SEC:!
WRITE(3,450) UB(L,M),VB(L,M) .

450 FORMAT(22X,' QX=',E10.3,6X,'Q¥=',E10.3)
WRITE(3,460) ETA(LM)

460  FOPMAT(/,20X,' SURFACE ELEVATION(M)=',G10.3)
RETURH -
END

LK 2N BE 2R K BN Bk BN BN N BE BN NN BY BN BN B B BN BK BN BE BE BE NE-EE BN R BE B

(o Ne No]
]

SUSROUTINE HOT

ROUTINE WHICH INITIALIZES THE UNKNOWNS C(JLM), D(JLM) AND ETA(LM)
TO VALUES ACCESSED FROM DISK FILE12.

e R NeNe Ne]

COMMON /UNKNOW/C(B64),D(864) ,ETA(288),08B(13,25),VB(13,25)
COMMON/CON/JP, P ,LP,MP,KPM1,EH,EDDYH,C2,CH,C5,VERSIN(14), ITIME,
& AMP(12,24),IAMP(12,24),TITCIR{20),JPLPMP,LPMP,JPLP,LPP1,MPP1,
& MPM1,LPM1,CBC(3,13,25),DBC(3,13,25),HOTIME,PRTFLO, ISTPR, RAMP,

& DTT,DL,TITWND(20),TITVIS(20),TITDEN(20),PHI,WLNGTH,WPEROD
INTEGER IAMP#2,AMP#*2

LOGICAL PRTFL2,RLID

READ(12) (DUM,I=1,30),

& ((AMP(L,M),L=1,LP) ,M=1,MP), ((IAMP(L,M),L=1,LP) M=1,MP)

200 IF(PRTFLO) READ(12) ITIME, (DUM,LM=1,LPMP), (DUM,LM=1,LPMP)

READ(12) ITIME,(((CBC(J,L,M),Jd=1,JP),L=1,LPP1),M=1,MPP1),
& (((p3c(J,L,M),J=1,JP),L=1,LPP1),M=1,MPP1),
& (ETA(LM),LM=1,LPMF)

IF(ITIMZ.LT.HOTIME) GCTO 200

DO 300 M=1,MP

LMP=(M-1)3LP

DO 300 L=1t,LP

LM=LMP+L

JLMP=(LM~1)*JP

DO 300 J=1,JP

JLM=J+JLMP

C(JLM)=CBC(J,L,M)

‘D(JLM)=DBC(J,L,M)

300 CONTINUE
WRITE(3,400) ITIME,HOTIME

400  FORMAT(///,' ®##&% PROGRAM IS READING VALUES OF C(JLM), D(JLM) & °
& , 'ETA(LM) FROM DISK FILE 12.',/,'STARTING TIME=',I9,
& ' SECONDS',/,'SPECIFIED STARTING TIME=',G10.3,' SECONDS')
RETURN .
END
c
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08180
08150
08200
08210

08220 -

08230
os2L0
08250
08260
08390
08400
08410
08420
08430
08440
08450
08460
08470
08480
08490
08500
08510
08520
08530
EOQF:

-.NBéE Program CIRC

(o208 B - K B BN BN BX BK BE BN BE BE-JN K R B NE-BE BE R BE B B BE R BN NE BE B N BN B

c
c

100

cH

100

200

C$ENT

SUBROUTINE ERROR(XERR)

WRITE(3,100) IERR

FORMAT(///,* ® & ERROR NO.',I2,' HAS OCCURED IN PROGRAM CIRC.')
RETURN

END

B E &2 & % % & 8 2 8N ]

INTEGER IAMP#2,AMP®2

LOGICAL RLID,DENSE,PRTFLO

DATA ASTER/'® % t/

REWIND 12

WRITE(3,100) (ASTER,I=1,30),VERSIN

FORMAT(///,'1',3084,//,* ',U0X,14A4,/7,* ' ,40X,40(1H-))

WRITE(12) TITCIR,DTT,PHI,DL,PERIOD,EDDYH,RLID,TLAST,
DENSE,PRTFLO, IDTPR,
((AMP(L,M),L=1,LP),M=1,MP),((IAMP(L,M),L=1,LP) ,M=1,MP)

WRITE(3,200) TIT1

FORMAT(/,' ',30AlL)

RETURN

END

RY

&
&
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Program PRTVEL WFSCM - NECE
00010(:_'l-llllll'liﬂﬁ.lllnllhll!'blﬁ!ﬁlDllG
00020 C

00030 ¢

000%0 C FROGRAM PRTVEL (GAL)

00050 €

co06e ¢ VERSION 7 = JULY 1962 - REVISION A

06070 C

00080 € 3-D CIRCULATION MODSL

00090 €

00100 C BY CORTIS COOPER

00110 C

00120 C PART V OF PROGRAM GAL, THIS PROGRAM PRINTS VARIOUS INFORMATION
oo13c C SUMMARIZING THE RUN. PROGRAMS VISCOUS, WIND (OR HURR), CIRC,
00140 C ARD PORSIBLY DENSITY SHOYLD HAVE BEEN RUH BEFOAE EXECUTING
00150 C PROGRAM PRTVEL. SEE GAL USSRS MANUAL FOR DIRECTIONS AND FOR
00160 C LIST OF REVISIONS.

09170 € ,

00180 COMMON/KNOW/H(288),CK( 1552 ), ALPHA(864) ,BETA(B6L),

09190 & HB(Z&S),k(SSN),CB(ZSB),EDDYV(1552},CONNV,LAND(ZBS)

00200 COMMON/TTIME/ITIME ETIME,DTIME,WTIME ,RTINE, ICOUNT

00210 COMMCH /UNRKOW /C(3,13,25),D(3,13,25),ETA(288) ,UB(288) ,VB(288),
00220 & SPEED(288),DIREC(288)

00230 COMMON/CGiN/JP ,KP ,LP,MP KPM1,CPHI,DTT,DL,PERIOD,EDDYS,

00240 & EDDYT,REYNO,VAZ,AMP(288),I4MP(288),TIT1(20),TIT2(20),

00250 & TIT3(22),TITY(20),VERSIN(14),5CDYH,JPLPMP ,LPMP, KPLPMP

00260 COMMON/WINDY/UL2(268) ,VA2(282

0270 COHHG:/BE%/ROVX(SSH),ROHY(SSK),RHOW(ZBS),IPP,PEHSE

00220 COMMON/PRNTR/LOZATE( 10 ), N53RDS, LAYERS, PRTETA, PRTFLO,

00290 & LEVELS,2(10,36),2END(16),LAY(16),LEV{16),RLID

00300 C

00310 INTEGER IAMPED AMPE2

00320 LOGICAL CCNRV,EDDYS,EDDYT,DENSE,PRTETA,PRTFLO,RLID,PRTWND,
00330 & PRTHV,PRTDEN,LAND®1 :

00340 REAL ¥B,LAY,LEYV

00350 COMPLEX LOCATE

09360 DATA PRIKV,PRTWND,PRTDEN/3%.FALSE./

00370 NAMZLIST/OUTOPS /PRTWND,PRTNV,PRTDEN,LOCATE ,NOGPDS,LAYERS,PRTETA,
00380 & LEVELS :
00390 C

00400 READ(1,0UTOPS)

00410 READ(10) TIT2,LP,MP,J¥,KP,CONNV,EDDYS,EDDYT,REYNO,WA2

00420 LPMP=LP*M

00430 KPLPMP =KP*LPMP

00440 JPLPMP=JPRLPMP

00450 LPP 1=LP+1

00460 MPP1z=MP4+1

00470 KPM1=KP-1

I-16
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00480
00490
00500
00510
00520
00530
00540
00550
00560
00570
00580
00590
00600
00610
00620
00630
00640
00650
00660
00670
00680
00690
00700
00710
00720
00730
00740
00750

00760
00770
00780
00790
ousor
00810
00820
00830
00840
00850
00860
00870
00880
00890
00900

700

800
200

c
cC®
c

c

00910 -

00920
00930
00940
00950

READ(Y4) TITY

READ(10) (H(LM),LM=1,LPP),(LAND(LM),LM=1,LPMP),
& (CB(L¥),LM=1,LPMP), (CK(KLM),XLM=1,KPLPMP)
READ(12) TIT1,DTT,CPHI,DL,PERIOD,EDDYI,RLID,TLAST,DENSE,
& PRTFLO,IDTPR.

&  (AMP{LM),LM=1,LP¥P), (I4MP(LK),LM=1,LPH4P)
IF(DENGE) READ(11) TIT3

C4LL CGOPTS

CALL HEDZR

ITLAST=INT(TLAST/IDTPR)®IDTPR-DTT

IDTT=DTT

DO 700 IT=1,ITLAST,TDTT

TIME=IT

IF(RTIME.GT.TIME) GOTO 700

IF(PRTFLO) CALL RDFLO

READ(12) ITIMZ,(((C(J,L,M),J=1,JP),L=1,LPP1),M=1,MPP1),
& (((p(J,L,M),J=1,JP),L=1,LPP1),M=1,MPP1),
& (ETA(LM),LM=1,LPMP)

RTIME=ITIME

CALL WRTIME(RTIME,' =')

IF(ETIME.LT.RTIME) CALL RDNV(PRTNV)
IF(WTIME.LT.RTIME) CALL RDWIND(LP,MP,LPMP,PRTWND)
IF(DENSE.AND.DTIME.LT.TIME) CALL RDDEN(PRTDEN)
IF(PRTETA) CALL WRTETA

IF(NOGRDS.GT.0) CALL WRTPRF

IF(LAYERS.GT.0) CALL FRTLAY

IF(LEVELS,.GT.0) CALL WRTPLT

CONTINUE

IF(LEVELS.GT.0) WRITE(3,800) ICOUNT

FORMAT(//," # ® # # # 5 TOTAL OF',Ik,' PLOTS WERE CREATED')
STOP

END -

L 20 N NN BN BE SR K BN BE 2R SR BE BE K SN 2R X BE K K BE K R R BE K EE B B B )

BLOCK DATA

COMMON /ENOW/H(288),CK(1552),ALPHA(864) ,BETA(864)

& NB(288),A(864),CB(288),EDDYV(1552),CONNV,L.ND(288)
COMMON/PRNTR/LOCATE ( 10),NOGRDS,LAYERS, PRTETA, PRTFLU,

& LEVELS,Z(10,16),ZEND(16),LAY(16),LEV(16),RLID
COMMON/TTIME/ITIME,ETIME,DTIME,WTIME, RTIME, ICOUNT
COMMON/UNKNOW/C(3, 13 25) D(3 13 25), ETA(288) UB(288),VB(288),

& SPEED(288),DIREC(288)

COMMON/CON/JP ,KP,LP ,MP KPM1,CPHI,DTT,DL,PERIOD,BDDYS,

& EDDYT,REYNO,WAZ,AMP(288),IAMP(288),TIT1(20),TIT2(20),

& TIT3(20),TITU(20),VERSIN(14),EDDYH,JPLPMP,LPMP,KPLPMP
COMMON/WINDY/UA2(288),VA2(288)
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009560 COMMON/DEN/ROWX( 864 ) , ROWY (864 ) ,REOW(288) , IPP,DENSE

00970 ¢

00980 INTEGER IAMP#2 AMP®2

00990 LOGICAL CONWV,EDDYS,EDDYT,DENSE,PRTETA,PRTFLO,RLID,PRTWND,
01000 & PRTHV,PRTDE,LAND*1

01010 REAL NB,LAY,LEV

01020 COMrLEX LCCATE

01030 ¢

01040 ¢

01050 DATA ITIME,ICOUNT,RTIME,ETIME,DTIME,WTIME/2%0,4%0.0/
01060 DATA EDDYS,EDDYT,DENSE,PRTETA,PRTFLO,RLID/

01070 & T,F,F,T,F,F/

01080 DATA VERSIN/'*GAL:*,"VERS','ION ','7 - ', 'JULY',' 4 ',
01090 & '1982',' - R','EV. ','A - ','PROG', 'RAM ','PRTV','EL '/
01100 END

01110 C

01120 C
Q1130C!I'llil!llll!ll!!lllll!&iliilili&li
0110 ¢

01150 SUBROUTINE FEDER

01160 C

01170 C

01180 C FPOUTINE WHICH PRINTS ESSENTIAL INFO THAT SUMMARIZES RUN.
01190 C

01200 COMMON /UNKNOW/C(3,13,25),D(3,13,25) ,ETA(288),UB(238),VB(288),
01210 & SPEED(288),DIREC(288)

01220 COMMON /CON/JP,KP,LP,1P,KPM1,CPHI, DTT, DL, PERIOD, EDDYS,
01230 & EDDYT,REYNO,WA2,AMP(288),ItMP(288),TIT1(20),TIT2(20),
01240 & TIT3(20),TITM(BG),VERSIN(1H),EDDYH,JPLPMP,LPM?,KPLPMP
01250 COMMON/KNCW/H(286),CR(1552) ,ALPHA(864) ,BETA (864},

01260 & KB(ZSS),A(SG#),CB(ZBB),EDDYV(1552),CONNV,LAND(288)
01270 COMMON/TEN/ROWX{864) ,ROWY(864) ,RHOW(288) ,IPP,DENSE

01280 INTEGER IAMP®2 AMP®Q2

01290 REAL NB

01300 - LOGICAL CONNV,EDDYS,EDDYT,DENSE,LAND*1

01310 DATA ASTER/‘'® ® 1/

01320 WRITE(3,50) (ASTER,I=1,30),VERSIN

01330 50  FORMAT(///,'1',30Al,//,* *',40X,14A4,/,' ' HOX,52(14=))
01340 WRITE(3,100) TIT1
01350 100  FORMAT(/,' ',30X,20A%4)

01360 WRITE(3,150) TIT2

01370 150 FORMAT(/,30X,' VISCOUS TITLE: ',20A4)
01380 IF(DENSE) WRITE(3,200) TIT3

01390 200  FORMAT(/,30X,' DENSITY TITLE: °',20Al)
01400 WRITE(3,250) TIT4-=

01410 250 FORMAT(/,30X,' WIND TITLE:',20AH)
01420 “ WRITE(3,300)JP,KP,LP,MP,EDDYH
01430 300 FORMAT(/,30X,' JP=',I1,3X,'KP=',I1,3X,'LP=",12,3X, 'MP=",12,
<
[ ] .
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WFSCM

otl4ko
01450
01460
01470
01480
01490
015C0
01510
01520
01530
01540
01550
01550
01570
01580
01590
0160¢C
0161C
01620
01630
01640

‘01650

01660
01670
01680
01690
01700
01710
01720
0173¢C
01740
01750
01760
01770
01780
01790
01800
01810
01820
01830
01840
01850
01860
01870
01880
01890
01900
61910

- NECE Program PRTVEL

& 3X,' EDDYH=',E10.3)
WRITE(3,550) DTT,DL,CPHI

350 FORMAT(/,30%,° DT:',FN.O,'SECS',3X,'DL:' F7.1,' METERS®,

& 3X, 'LATITUDE=',F4.0,'DEC N')
WRITE(3,500) . '
500  FORMAT(//,4SY,*13TILL WATER DZPTHS (METZRS)',/,u8Y,
& vt 25(1H-),/)
CALL CYTPUT(LP,MP,H,1)
WRITZ(3,600) .
600  FORMAT(//,48X,'1FRICTION COEFFICIENTS (M/SEC)',/,48%,30(
CALL OUTPUT(LP,MP,CB,1)
WRITE(3,700)
700 FORMAT(//,4%Y,'1LAYER DEPTHS FOR THE EDDY VISCOSITY °*,
&  '(NONDIMENSIONAL):',/,' *,41X,51(1H=),/)
CALL OUTPUT(LP,MP,CK,KP)
WRITE(3,800)
800  FORMAT(//,5CX,'1INITIAL AMPLITUDES(MTS) ',/,50X,cl(1H-))
CALL EQUATE(AMP,LP ,MP)
WRITE(3,85G) PERIOD
850 FORMAT(/,' PERIOD OF THE TIDAL OSCILLATION=',G10.3,
& 'SECS?)
WRITE(3,900)
900  FORMAT(//,53X,'1ELEMENT TYPES *,/,53X,12(1H-),/)
CALL EQUATR(TAMP,LP,MP)
WRITFE(3,950) (ASTER,I=1,30)
950 FORMAT(/,' ',3044)

RETURN
ERD
c ;
cllﬂll.ll!ﬂniiiii&lbill!lllll
~
“
SUBROUTINE EQUATE(IZ,LP,MP)
o
c
(o ROUTINE WHICH CONVERTS INTEGER®*2 VARIABLE TO REAL#4 SO
o THAT IT MAY BE PRINTED USING TINE OUTPUT.
o
DIMENSION IZ(1),2(288)
INTEGER*2 IZ
c

LPMP=LP*MP
DO 500 LM=1,LPMP
Z(LM)=IZ(LM)

500  CONTINUE
CALL OUTPUT(LP,MP,Z,1)
RETURN
END

c

I-49
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01920Cll'lI.llll.l'.ll.l.il"li'l!ﬁ
- 01930 C
c 01940 ¢ .
01950 SUBROUTINE OOPTS
01960 C
01970 C
01920 C ROUTINE WHICH READS DATA NEEDED FOR OUTPUT OPTIONS.
01990 C
02000 COMMON/PRNTR/LOCATE( 10) ,NOGRDS,LAYERS, PRTETA, PRTFLO,
02010 & LEVELS,Zz(10,16),ZEND(16),LAY(16),LEV(16),RLID
02020 LOGICAL PRTETA,PRTFLO
02030 COMPLEX LOCATE
02040 REAL LAY,LEV
02050 IF (NOGRDS.EQ.0) GO TO 200

02060 C READS IN DEPTHS AT WHICH VELOCITY WILL BE CALCULATED AND
02070 C PRINTED FOR A PARTICULAR WATER COLUMN.

02080 DO 100 J=1,NOGRDS

02090 READ(1,10)(2(J,I),I=1,16)
02100 10 FORMAT (16F5.1)

02110 ro 20 1=2,16

02120 IF(Z(3,I).LT.0.001) GO TO 100

02130 20 CONTINUE
02140 100  ZEND(J)=I-1-
02150 200 IF(LAYERS.EQ.0)GO TO 300

02160 READ(1,10)(LAY(I),I=1,LAYERS)

02170 C WRITE(3,10)(LAY(I),I=1,LAYERS)

02180 3c0 IF(LEVELS.EQ.0) GO TO 500

02190 READ(1,10)(LEV(I),I=1,LEVELS)

02200 500 RETURN

02210 END

02220 C v
022300!IiilIllllilll!llll!'l.‘!lll
02240 C

02250 C .

02260 SUBROUTINE OUTPUT (LP,MP,Z,INDEX)

02270 C

02280 C v
02290 C ROUTINE WHICH PRINTS A TABLE. MAIN OUTPUT ROUTINE USED IN THIS PROGR
02300 C _
02310 DIMENSION Z(1)

02320 LPAGE=0

02330 MPAGE=(LP-1)/10+1

02340 LPI=LP®*INDEX

02350 DO 800 MM=1,MPAGE

02360 LSTART=10%*(MM~1)®INLEX+1

02370 LSTOP=10*MM* INDEX

02380 JSTOP=10%MM

02390 JSTART=10%(MM=1)+1

I1.50
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02400
02410
02420
02430
02540
o250
024560
02470
02480
02490
02500
02510
02520
02530
02540
02550
02560
02570
02580
02520
02600
02610
02620
02630
02640
02650
02660
02870
02680
02690
02700
02710
02720
02730
02740
02750
02760
02770
02780
02790
02800
02810
02820
02830
02840
02850
02860
02870

100
200

320

400
500

600
700
800

c

NECE

IF(M4.EQ.MPAGE) LSTCP=LP®INDEX

IF(M4.GT.1) WRITE(3,100)

FORMAT('1',////,30Y,, "COXTINUED FROM PREVIOUS PAGE?)
WRITE(3,200)(dJ,J=JSTLRT, JSTOR)

FORMAT(53X,' X DIPECTIOH' NS

WRITE(3,300)

FORMAT(' «—-',6%,10('~="*, 10X))

DO 700 M=1,MP
NN=MP+1-M
LM=(NN-1)%LPI

DO 500 N=1,INDEX
LMINDY=LM+N-1

-Y-',6X%,10(I2,10%))

WRITE(3,400) NN, (Z(LMINDX+L),L=LSTART,LSTOP,INDEX)

FORMAT(' ',I2,3X,10(G11.4,1X))

CONTIKUE
NPAGE=(M®INDEX) /U8

. IF(NPAGE.EQ.LPAGE) GO TO 700

LPAGE=NPAGE

WRITE(3,600)
FORMAT('1',////)

CONTINUE

CONTINUE

RETURN

END

Program PRTVEL

CER R & 2 3 %2 8 8885 2 3 88882858833 28828 83 »

c
C

aoaa

SUBROUTIRE VELOCY (L,M,Z,U,V)

COMMON/KNOW/H(288),CK(1552) ,ALPHA(864) ,BETA(864),
& NB(288),A(864),CB(288),EDDYV(1552),CONNV,LAND(288)
COMMON /UNKNOW/C(3,13,25),D(3,13,25) ,ETA(288),UB(288),VB(288),

& SPEED(288),DIREC{288)

ROUTINE WHICH CALCULATES VELOCITIES FOR TIME T, LOCATION L,M AND DEP

COMMCN/CON/JP,KP,LP,MP,KPM1,CPHI,DTT, DL, PERIOD, EDDYS,
& EDDYT,REYNO,WA2,AMP(288),IAMP(288),TIT1(20),TIT2(20),
& ‘I’IT3(20) 'r:ru(zo) \'ERSTNHL) EDDYH, JPLPMP, LPMP KPLPMP

COMMON/WINDY/UA2(288 ) VA2(288)

INTEGER IAMP®2,AMP¥*2
LOGICAL CONNV,LAND®1
REAL NB

LMP=(M-1)%LP
LM=L+LMP
KLMP=(LM~1)#*KPM1

I-.51
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3
3
2
1.
[

02880 IS=KLMP+1

02890 ¢

02900 UC1=2RZ8H(LM)*(Z-1)/NB(LM)

02910 U02=1./BETA(IS)SH(LM)¥(1.-Z)

02920 DIF=ABS((BITA(IS)~NB(LM))/NB(LM))

02930 IF(DIF.LT.0.01) GO TO 50

02340 U02=ALOG(NB(LH) /(ALPHA(IS)®Z#H(LM)+BETA(IS) ) ) /ALPHA(IS)
02652 50 U0=042(LM)2{V01+U02)

02960 VO=VA2(LH)*(U01+U02)

02970 UJ=0.0

02980 VJ=0.0

02990 JLMP=(LM-1)®JP

03000 DO 100 J=1,JP

03010 JLM=J+JLMP

03020 UJ=C(J,L,M)*COS(A(JLM)®*Z)+UJ

03030 100 VJ=D(J,L,M)®COS(A(JLM)®Z)+VJ

03040 ¢

03050 U=U0+UJ

03060 V=V0+VJ

03070 ABVJ=ABS(VJ)

03080 JLM=JLM=2

03090 ABUJ=ABS(UJ)

03100 IF(ABVJ.LT.1.0E-10) V=0.0

03110 IF(LBUJ.LT.1.0E-10) U=0.0

03120 C

03130 RETURN

03140 END

03150 C
031600!ill&&iln&l*b!!.l!ﬂn"!lili&ik!!
03170 C

03180 ¢

03160 SUBROUTINE SPEDRC(DEPTH,LP,MP,KOUNT)

03200 C

03210 C -

03220 C ROUTINE WHECH CALCULATES THE SPEED AND DIRECTION FOR THE ENTIRE
03230 C GRID FOR A SPECIFIED WATER DEPTH.

03240 €

03250 COMMON/UNKNOW/C(3 13,25),D(3,13,25),ETA(288),UB(288), vB(288),
03260 & SPEED(288), DIREC(288) -
03270 COMMON/KNOW/H(ZBS) ,CK(1552),ALPHA(B64) ,BETA(864),

03280 & NB(288),A(86H),CB(288),BDDYV(1552),CONNV,LAND(ZBS) .
03290 LOGICAL CONNV,LAND®™1

03300 C

03310 KOUNT=0.0

03320 DO 600 M=1,MP -

03330 LMP=(M~1)®*LP

03340 DO 600 L=1,LP : -

03350 . LM=L+LMP
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03360
03370
03380
03390
03300
03410
03420
03430
03440
03450
03460
03470
03480
03490
03500
03510
03520
03530
03540
03550
03560
03570
03580
03590
03600
03610
03620
03630
03640
03650
036€0
03670
03680
03690
03700
03710
03720
03730
03740
03750
03760
03770
03780
03790
03800
03810
03820
03830

SPERD(LM)=0.0

DIREC(LM)=0.0

IF(LAND(LM) .OR.DEPTH.GT.H(LM)) GO TO 600
CALL VELCCY(L,M,DEPTH,U,V)

'SPEED(LM) =SCRT(URU+V*V)

ABV=ABS(Y)

ABU=ABS{U)
IF(ABV.GT.1.05~10.0R.ABU.GT. 1.0E~10)

&DIREC(LM)=ATAN2(V,U)*180./3.14159

600 CONTINUE

OO0

> NeNeoNe!

50

400

450

Re Re Qe Re Re

RETURN
END

L B BE BN K X B 2R BE BN BE BE BE BY BN BN NN F NN BN NCEE BF UK R N B R R N R O N

SUBROUTINE RDNV(PRTNV)

ROUTINE WHICH READS CONSTAKTS ASSOCIATED WITH EDDY VISCOSITY AND
PRINTS TABLES SUMMARIZING THE CONSTANTS.

COMMON/KNOW/R(288) ,CK(1552) ,ALPHA(864) ,BETA(864),

& NB(288),A(864),CB(288) ,EDDYV(1552) , CONNV,LAND(288)

COMMOY /TTIME/ITIME ,ETIME,DTIME, WTIME , RTIME , ICOUNT
COMMON/COM/JP ,KP,LP,MP, KPM1, CPHI, DTT, DL, PERIOD, EDDYS,
& EDDYT,REYNO,WA2,AMP(288),IaMP(288),TIT1(20),TIT2(2C),

& TIT3(20),TIT4(20),VERSIN(14),CDDYH,JPLPHP ,LPMP, KPLPMP

INTEGER IAMPE2,AMP#2

LOGICAL CONNV,EDDYS,EDDYT,DENSE,PRTETA,PRTFLO,RLID,
& PRTNV,LAND¥1

REAL NB

JJLPMP=JP#JPLPMP

KLMM1=LPMP#*KPM1

IF(CONNV) JJLPMP=JPLPMP

READ(10) ETIME, (A(JLM),JLM=1,JPLPMP), (DUM,JLM=1,JPLPMP),
(bUM, JLM=1,JPLPMP), (DUM,JLM=1,JJLPMP),
(DUM,JLM=1,JPLPMP}, (DUM,JLM=1,JPLPMP),
(DUM, JLM=1,JPLPMP ), (DUM,LM=1,LPMP),
(EDDYV(KLM) ,KLM=1,KPLPMP), (NB(LM) ,LM=1,LPMP),
(ALPHA(KLM),KLM=1,KLMM1), (BETA(KLM) ,KLM=1,KLMM1)

IF(ETIME.LT.RTIME) GOTO 50

IF(.NOT.PRTNV) RETURN

IF(EDDYS.OR.EDDYT) WRITE(3,400) REYNO

FORMAT(/30X,! REYNOLDS NO.=',F5.1)

IF (ELMDYS.AND.(.NOT.EDDYT)) WRITE(3,450) WA2

FORMAT(/30X,' THE AVG. WIND STRESS USED IN NV MODEL=',E10.3)

WRITE(3,200)
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03840
03850
03860
03870
03080
03 vi]d]
03500
03610
03920
03930
03940
03950
03960
03970
03980
03990
04000
04010
ouc20
04030
04040
04050
04060
04070
04080
04090
04100
04110
ou4120
08130
04140
04150
04160
04170
04180
04190
. 04200
04210

04220 -

04230
04240
04250
04260
o270
Q4280
04290
04300
04310

200 FORMAT(//,52%,'1HV (8Q MTS/SEC)',/,52X,16(1H=),/)
CALL OU“PJT( p,MP,EDDYV,KP)
WRITE(3,300)
300 FORHAT(//,S?X,'1A(JLM)',/,57X,7(1H-),/)
CALL GUTPUT(LP,I®,4,JP)
RETURN
EXD

AL R E R RS R E AR RN R R R SR E RN R E R E RN
SUBROUTINE RDFLO

ROUTINE WHICH READS IN MASS FLUXES AND PRINTS OUT TABLE.

(e XeNe] e XeNeNe]

COMMON/TTIME/ITIME,ETIME,DTIME,WTIME, RTIME , ICOUNT
COMMON /UNKNOW/C(3,13,25),D(3,13,25) ,ETA(288) ,UB(288) ,VB(288),
& SPEED(288),DIREC(288)
COMMON /CON/JP ,KE .LP,MP,EFM1,CPKI,DTT, DL, PERIOD,EDDYS,
& EDDYT,REYNO,WAZ,AMP(288),IaMP(288),TIT1(20),TIT2(20),
& TIT3(20),TIT4(20),VERSIN(14),EDDYH,JPLPMP ,LPMP,KPLPMP
COMMON/DEN/ROWX(864 ) ,ROWY(864 ), RHOW(268) , IPP, DENSE

INTEGER IAMP®2,AMP#2
LOGICAL CONNV,EDDYS,EDDYT,DENSE,PRTETA,PRTFLO,RLID,PRIWND,
& PRTNV,LAND®1

TAD(12) ITIME, (UB(LM),LM=1,LPMP),(VB(LM),LM=1,LPMP)
RTIMI=ITIME
CALL WRTIVME(ETIME,® =')
WRITE(3,140)
10  FORMAT('1%,///,41X, "MASS FLux:s IN X DIRECTION - SQ MIS/SEC',
& /,81X,39(1H=-))
CALL OUTPUT(LP,MP,UB,1)
WRITE(3,150)
150 FORMAT('1' ///,81X,'MASS FLUXES IN Y DIRECTION - SQ MIS/SEC’,

& /,41%,39(18-))

CALL OUTPUT(LP,MP,VB,1)

RETURN

END
c
c
c
cl.'.l.l.I'ﬂl*.'l!..i*.l!!lll.l'!"
c
p .

SUBROUTINE RDWIND(LP,WP,LPMP,PRTWND)
c
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04320
04330
olu340
04350
043560
04370
01350
04390
05400
o410
04420
04430
04440
0L450
04160
04470
ouL80
ouko0
04500
0u510
ous520
0u530
0usko
04550
04560
04570
04580
0U590
04660
0k610
ou620
045630
04640
04650
04660
04670
04580
01690
04700
04710
04720
04730
oU7U0
04750
04760
04770
04780
04790

[ LRI

- NECE Program PRTVEL
c ROUTIKE WHICH READS IN WIND SHEAR VELOCITY AKD PRINTS A TABLE.
c A
c
COMMON/TTIME/ITINS,ETIME,DTIME, WTIME, RTIMS, ICOUNT
COMMON/VINDY/UL2(288),V42(233)
c
LOGICAL PRTHND
c
50 READ(4) WIIME, (DA2(LM),LM=1,LPMP),(VA2{LM),LM=1,LPMP)
WTIME=WTIME®3600.
IF(WTIME.LT.RTIME) GOTO 50
IF(.XOT.PRTWND) RETURN
WRITZ(3,100)
100  FORMAT(//,'1',30X,'IWIND SHEAR VELOCITY SQRD IN X DIRECTION',
& ' (SQ Mr3/3Q SEC)',/,' ',30X,54(1H-))
CALL CUTPUT(LP,MP,UA2,1)
WRITE(3,200)
200  FORMAT(//,'1',30X,'1WIND SHEAR VELOCITY SQRD IN Y DIRECTION',
& v (SQ MPS/SQ SEC)',/,' ',30%,.54(1H~))
CALL OUTPUT(LP,MP,VA2,1)
RETURN
END
c
CRE® & G2 ESERLTEEELETEREREEE LR
C
c
SUBROUTINE RDDEN{PRTDEN)
c
C
COMMON/TTIMZ/ITIVZ ,ETIME,DTIME, WTIME, RTIME, ICOUNT
COMMON/DEN/ROWX( 864 ) ,ROWY (864 ) , RHOW(288) , IPP,DENSE
COMMON/COW/JP,RP,LP,MP,KPM1,CPHI, DTT, DL, PERICD, EDDYS,
& EDDYT,REYHO,WA2,AMP(288),IAMP(288),TIT1(20),TiT2(20),
& TIT3(20),TIT4(20),VERSIN(14),EDDYH, JPLPMP,LPMP,RPLPMP
c
LOGICAL PRTDEN,EDDYS,EDDYT
INTEGER IAMP®2,AMP¥2
c
50 READ(11) DTIME,IPP, (DUM,JLM=1,JPLPMP), (DUM,JLM=1,JPLPMP),
% ( RHOW(LM),LM=1,LPMP)
IF(DTIME.LT.RTIME) GOTO 50
IF(.NOT.PRTDEN) RETURN
WRITE(3,100)
100  FORMAT{//,30X,*1WATER DENSITY IN THE SURFACE LAYER ',
: t (G/CUBIC CM)',/,30X,' !',48(1H-)) g
CALL OUTPUT(LP,MP,RHOW,1) o
RETURN
END
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04800 C :
0!4810(:!ll’!'ﬁ.lii!.il!ll!lail’liﬁlﬁﬁ
04820 ¢ ‘

04830 ¢

04340 SUBROUTINE WRTIME(TIME,CHAR)

04850 ¢ ‘

04850 ¢ ROUTIKE WHICH WRITES OUT TIME HEADING.

04870 C

04880 INTEGER CHAR®2

04890 DATA ASTER/'® % t/

04900 ¢

04910 IF(TIME.GT.1.0E32) TIME=0.0

04320 TIMZH=TIME/3600.

04930 WRITE(3,50)(ASTER,I=1,30)

04940 50 FORMAT(//,*1',3044)

04950 WRITE(3,100) CHAR,TIMEK

04950 100  FORMAT(//5X,21(1H-)/4X,'/ TIME',A2,

04970 &F6.2,' HOURS',2X,'/',/,UX,21{18=))

04980 RETURN

04990 END
osooocli!*'!!Qii“I!!l!!l!!ltﬁ*.ll!lll’!
05010 C

05020 SUBROUTINE WRTPLT

05030 C

0500 C ROUTINE WHICH WRITES A DISK FILE CONTAINING SPEED AND DIRECTION
05050 C DATA WHICH CAY BE PLOTTED USING FROGRAM CURPLOT.

05060 C

05070 C

05080 COMMUN/TTIME/ITIME ,ETIME, DTIME, 'TIME, RTIME, ICOUNT

05030 COMION /UNKNGW/C(3,13,25),D(3,13,25),ETA(288),UB(288),VB(288),
05100 & SPEED(288),DIREC(288)

05110 CCMMON/CON/JP,KP,LP,MP,KPM1,CPHI,DTT, DL, PERIOD,EDDYS,
05120 & EDDYT,REYNO,WA2,AMP(288),IAMP(288),TIT1(20),TIT2(20),
05130 & TIT3(20),TITH(20),VERSIN(14),EDDYH,JPLPMP,LPMP,KPLPMP
05140 COMMON/PRNTR/LCCATE( 10) ,NOGRDS,LAYERS,PRTETA,PRTFLO,
05150 & LEVELS,Z(10,16),ZEND(16),LAY(16),LEV(16),RLID

05160 C

05170 INTEGER IAMP®2,24p%2

05180 LOGICAL CONNV,EDDYS,EDDYT,DENSE,PRTETA, PRTFLO RLID,PRTWND,
05190 & PRTINV, PRTDEN LAND®;

05200 REAL LAY,LEV

05210 COMPLEX LOCATE

05220 C

05230 DO 200 J=1,LEVELS

05240 ICOUNT =ICOUNT+1

05250 CALL SPEDRC(LEV(J),LP,MP,DUM)

05260 DEPTH=10.%LEV(J)

05270 WRITE(3,100) DEPTH
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05280
05230
05300
05310
05320
05330
05340
05350
05360
05370
05330
05390
05400
05410
05420
05430
05540
05450
. 05460
05470
05480
05490
05500
05510
05520
05530
05540
05550
05560
05570
05580
35590
05600
05610
05620
05630
05640
05650
05660
05670
05680
05690
05700
05710
05720
05730
05740
05750

T S

- NECE Program PRTVEL

100  FORMAT('1',////,20%,' DISK FILE CONTAINING CURRENT SPEED AND',
& *DIRECTION FOR LEVEL',F5.1,' § WAS CREATED')

WRITE(13) RTIME,LEV(J),(SPEED(LM),DIREC(LY),Lt=1,LPI{)
200 CONTIRUE
RETURN
END
o
CE & & 08 @ ¥ 80 858 8685888880858 8EKFE238a
c
SUBROUTINE PRTLAY
c
c ROUTINE WHICH PRINTS PLAN VIEW OF VELOCITIES.
c
c
COMMON/TTIME/ITIVE,ETIME,DTIME, WTIME, RTIME, ICOUNT
COMMON /UNKNOW/C(3,13,25),D(3,13,25) ,ETA(288), UB(288),VB(288),
& SPEED(288),DIREC(288)
COMMON/CCN/JP,KP,LP ,MP,KPM1,CPHI,DTT,DL,PERTIOD,EDDYS,
& EDDYT,REYNO,WA2,AMP(288),IAMP(288),TIT1(20},TIT2(20),
& TIT2(20),TIT4(20),VERSIN(14),EDDYH,JPLPMP,LPMP, KPLPMP
COMMON/PRNTR/LOCATE( 10) ,NOGRDS ,LAYZRS,PRTETA,PRTFLO,
& LEVELS,Z(10,16),ZEND(16),LAY(16),LEV(16),RLID
c
INTEGER IAMPR2 AMP#2
LOGICAL CONNV,EDDYS,EDDYT,DENSE,PRTETA,PRTFLO,RLID,PRTWND,
& PRTNV,PRTDEN,LAND®1
REAL LAY,LEV
COMPLEX LOCATE
c
DO 1000 J=1,LAYERS
CALL SPEDRC(LAY(J),LP,MP,DUM)
DEPTH=LAY(J)
WRITE(3,620) DEPTH
620 FORMAT ('1'////,39X,' CURRENT SPEEDS AT LEVEL',F5.1,' % °,
& "IN MTIS/SEC',/,39X,' ',43(1H-))
CALL OUTPUT (LP,MP,SPEED,1)
WRITE(3,640) DEPTH
640  FORMAT ('1'///,32X,"' CURRENT DIRECTIONS AT LEVEL',FS5.1,' % IN '
&, 'DEG FROM THE X AXIS',/,32X,' ',59(1H-))
CALL OUTPUT (LP,MP,DIREC,1)
1000 CONTINUE
RETURN
END
o
ClI!!lll!l!!l!!ll!ﬂl"l'l!!ﬁlllllOil
c
SUBROUTINE WRTETA
o
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Program PRTVEL ' WFSCM - NECE

05760 COMMON/TTIMC/ITIME,ETIME,DTIME, WTIME, RTIMZ, ICOURT

05770 COMMON/UHKHNOH/C(3,13,25),D(3,13,25),ETA(286),UB(288) ,VE(288),
05780 & SPEED(288),DIREC(253)

05790 COMMON/CON/JP, kP ,LP ,MP,KPM1, CPHI, DTT, DL ,PERIOD,EDDYS,
05800 & EDDYT,REYNO,WA2,AMP(280),IAMP(288),TIT1(20),TIT2(20),
05810 & TIT3(20),TITE(29),VERSIK(14),EDDYH,JPLPMP ,LPMP , KPLPNP
05820 COMMON/WINDY/UA2(288),VA2(288)

05836 C

05840 INTEGER IAMP®2,LMPR2

05850 LOGICAL CONNV,EDDYS,EDDYT,DEHSE,PRTETA,PRTFLO, RLID, PRTWHD,
05860 & PRTHV,LAKD#1

05870 WRITE(3,120)

05880 120  FORMAT('1',///,41X,'WATER ELEVATION(MTS) ABOVE STILL WATER',
05890 & /,41X,38(1H=))

05900 CALL OUTPUT(LP,¥P,ETA,1)
05910 RETURN
05920 END

05030 C % & % % 8 5 & # & 8 % # % # 8 8 2 80 8 ¥ RO GESEGERENEDISN
05940 C

05950 SUBROUTINE WRTPRF

05960 C

05970 C ROUTINE WHICH WRITES TABLE CONTAINING VELOCITY PROFILE.
05980 C

05990 COMMON/KNOW/H(288),CK(1552) ,ALPHA(864) ,BETA(864),

06000 & NB(258),A(864),CB(238),EDDYV(1552),CONNV,LAND(288)
06010 COMMON /PRNTR/LOCATE( 10),NOGRDS,LAYERS, PRTETA, PRTFLO,
06020 "& LEVELS,Z(10,16),ZEND(16),LAY(16),LEV(16),RLID

06030 COMM4ON/TTIME/ITIME,ETINE, DTIME, WTIME, RTIME, ICOUNT

06040 COMMON/URENOW/C(3,13,25),D(3,13,25) ,ET4(288),UB(288),VvB(2838),
06050 & SPEED(283),DIREC(283)

06060 COMMCN/CON/JP,KP,LP,MP,KPM1,CPKEI,DTT, DL, FERICD,EDDYS,
06070 & EDDYT,REYNO,WA2,AMP(2R8),IAMP(288),TIT1(20),TIT2(20)},
06080 & TIT3(20),TIT4(20),VERSIN(14),EDDYH,JPLPIP,LPMP,KPLPMP
06090 C

06100 INTEGER IAMP®2 AMP®2

06110 LOGICAL LAND®*1,CONNV,EDDYS,EDDYT,DENSE,PRTETA,PRTFLO,RLID,PRTWND,
06120 & PRTNV

06130 REAL NB,LAY,LEV

06140 COMPLEX LOCATE

06150 C

06160 C PRINTS THE VELOCITY PROFILES FOR THE SPECIFIED GRIDS.

0617C DO 999 N=1, NOGRDS

06180 L=REAL (LOCATE(N))

06190 M=AIMAG(LOCATE(N))"

06200 LMP=(M=~1)*LP

06210 LM=L+LMP

06220 WRITE(3,210) L,M

06230 210  FORMAT(*1',//,45X,' VELOCITY PROFILE - GRID(',I2,
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06240
06250
06260
06270
06280
06250
06300
0831C
06320
06330
06340
06350
06360
06370

- 06380

06390
06400
06410
06420
06430
06440
06450
06460
06470
06480
06490
06500
06510
06520
06530
06540
0€550
06560
06570
06560
06590
06600
06610
06620
06630
06640
06650
06660
06670
06680
06690

EOF:

220

230

235

240

310
320
330
340
400
450

460
999

Program PRTVEL

&',',12,')',/,45%,30(1H=-))

WRITE(3,220)

FORMAT (/,20%,' Z~-MTS',T35,'U(Z)-M/3,
& T55,'V(Z)-M/S',TT5, 'SPEED-M/S',T95, ' DIREC-DEG')
WRITE(2,230)

FORMAT (' *,20X,5(1H-),735,8(1H-),T55,8(1H-),
& T75,9(1H=-),T95,9(1H-)) T
IF(LARD(LK)) GO TO #50

IP=ZEKD(I)

D0 280 I=1,IP

IF(2(N,I).LE.H(LM)) GO TO 240

WRITE(3,235) Z(N,I),H(LM)

FORMAT(' ',19X,F5.1,T35,'DEPTH SPECIFIED IS BELOW THE ',
& 'STILL WATER DEPTH FOR THE GRID(',F5.1,')!') .
GO TO 280

DEPTH=Z(N,I)/H(LM)

CALL VELOCY (L,M,DEPTH,U,V) -

ABV=ABS(V)

ABU=ABS(V)

SPEED(I)=SQRT {(UBU+V*V)
IF(ABV.GT.1.08-10,0R.ABU,.GT.1.0E-10)
&DIREC(I)=ATAN2(V,U)*180./3.14159
WRITE(3,250) Z(N,I),U,V,SPEED(I),DIREC(I)
FORMAT (' *,19X,F5.1,T34,E10.3,T54,E10.3,
& T75,E10.3,T96,F6.1)

CONTINUE

WRITE(3,300) (I,I=1,JP)

FORMAT (//,20X,' UNDETERMINED PARAMETERS:',/,
&' ',31%,8(12,10%))
WRITE(3,310)(C(I,L,M),I=1,JP)

FORMAT (22¥,' C(J)',2X%,8(E10.3,2X))
WRITE(3,320) (D(I,L,M),I=1%,JP)

FORMAT (22%,' D(J)',2%,8(E10.3,2X))
WRITE(3,330)

FORMAT(/,20X,' MASS FLUYES-SQ MTS/SEC:')
WRITE(3,340) UB(LM),VB(LM)

FORMAT(22X,' QX=',E10.3,6X,'QY=',E10.3)
WRITE(3,%00) ETA(LM)

FORMAT(/,20%X,' SURFACE HEIGHT - MTS:',E10.3)
GO TO 999 .

WRITE(3,460)

FORMAT(//,40X,* - LAND BOUNDARY ~ ZERO VELOCITY =-',////)
CONTINUE .

RETURN

END

C$ENTRY
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00010
00020
00020
00040
e - -=80850
00060
00070
00080
00090
00100
00110
00120
00130
00140
00150
- < 0017
00155
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
00350
00360
00370
003890
00390
00400
00410
00420
00430
oouL0

- NECE Program PLOTVEL

renas PLOTVEL 7.A - ® %% # L

.

AUTHOR: C.K. COOFPER, NECE AND B. FIDLER, UMO.
. DATE™—BRICTEAL VERSION BY FIDLER IN JUNE 1979, MAJOR MODIFICATION
APRIL 1982 BY COOPER.
PURPOSE: PROGRAM PLOTS A PLAN VIEW OF THE VELOCITY FIELD ON A RECT.
GRID SYSTEM OF LP BY VP ELEMENTS. FEACH ELEMENT IS A SQUARE
OF ACTUAL LENGTH DL AND PLOTTED LENGTH GRDSZ.

L R R BN BN K SR BN BE 2R R AR K BN K B X JX K BE BN BE BE BN NE K R NN 3N NF N
-e

HISTORY OF REVISIONS: e

REV 1.2: READS IN VELOCITY IN F4.0 FORMAT AND READS PLAN VEIW
T ey DEPTH AS A ¥ OF LOCAL DEPTH, NOT METERS.
REV 7.A: SAME AS 1.2 EXCEPT READS IN VARIABLE SPANNED RECORD.

R R R RN EE RSN RN EEE RN RN
DESCRIPTION OF INPUT:

TWO. FILES ARE NECESSARY, ONE CONSISTING OF A FORTTRN*KAELIST .
AND THE OTHER OF SPEED AND DIRECTION DATA TO EE PLOTTED.

THE SPEZED/DIREC FILE FORMAT IS DEFINED IN ROUTINE RPSPD. EACH
ARRAY OF SPEED AMD DIRECTION SHOULD BE PRECEEDED BY OWE RECORD
CONTAINING THE TIMZ AND DEPTH (M) OF THE PLAN VIEW,

THE NAMELIST FILE SHOULD CONTAIN THE FOLLOWING VARIABLES:

GRDSZ

THE INDIVICUAL ELEMENT SIZE OF THE GRID SYSTEM IN INCHES.
ACTUAL SIZE PLOTTED WILL BE GRDSZ#FACT INCHES.

LP = THE NUMSER OF ELEMENTS IN THE X-DIRECTION, I.E. THE
DIRECTION ALIGNED WITH THE WIDTH OF THE PLOTTING PAPER.
THE NUMBER CF ELEMENTS IN THE Y-DIRECTION, I.E. THE

THE DIRECTION ALIGNED WITH THE LENGTH OF THE PAPER.

DL = THE INDIVIDUAL ELEMENT SIZE IN METERS, - -

MP

ISKIP = THE NUMBER OF PLAN VIEWS TO BE INITIALLY SKIPPED BEFORE
DRAWING BEGINS. SHOULD BE G IF 1ST PLAN VIEW JRZ0ZE
DRAWN. ' -
INC = THE NUMBER OF PLAN VIEWS TO BE SKIPPED BETWEEN DRAWINGS.

SHOULD BE 0 IF EACH SUCCESSIVE PLAN VIEW IS TO BE DRAWN.
VECTOR = LOGICAL VARIABLE. TRUE INDICATES VELOCITY VECTORS WILL

BE DRAWN AS VECTORS WHOSE LENGTH WILL BE PROPORTIONAL

TO THE SPEED. FALSE INDICATES THE VELOCITY WILL BE SHOWN

AND AN ARROW OF CONSTANT LENGTH WITH FEATHERS ON THE TAIL.

EACH FEATHER WILL EQUAL SPDSCL (SEE BELOW).

nnnonnoonnnooonnonnonnnonnonnnoooonnononnonnnn
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Program PLOTVEL WFSCM - NECE
00450 FACT = THE FACTOR BY<WHICH THE PLOTS WILL BE MODIFIED. IF .LT.1
00460 THE PLOTS WILL BE REDUCED. IF .GT.1 THE PLOTS WILL BE
00470 AMPLIFIED.

00480 SCALE = LOGICAL VARIABLE. TRUE INDICATES PLOTS WILL BE SCALED
00490 AUTOMATICALLY BASED ON THE MAXIMUM SPEED EQUAL GRD3Z.

00500 PALSE INDICATES THAT SPDSCL WILL BE USED TO SCELE. ..
00510 SPD3CL = ONLY USED IF SCAILE EQUAL PALSE. SPDSCL IS THE LERGTH OF
00520 CxE FEATHER OGN THE VELOCITY ARROW IF VECTCR.EQ.FALSE. IF
00530 VECTOK.EQ.TRUE SPDSCL SHOULD BE APPROXIMATELY EQUAL TO
00540 TEE MAXIMUM SPESD TO OCCUR.

00550 ANGT = THE ANGLE FROM THE X-AXIS TO TRUE NORTH IN DEGREES

00560 CCW FROM THE X-AXIS.

00570 ROPLTS = THE NUNBER OF PLAN VIEWS TO BE DRAWN.

00580 NWF1 = THE DEVICE NUMBER WHERE THE SPEED/DIREC DATA IS RESIDENT

AOOOO0OOCOOO0O000O000000CGOOO0O0N

00590 PRT PRINT SWITCH. TRUE INDICATES TABLES OF THE SPEED AND
00600 : DIRECTION ARRAYS WILL BE CREATED. FALSE, NO TABLES.
00610 DIST = THE DISTANCE IN INCHES BETWEEN TWO CONSEQUTIVE PLAN VIEUS.
00620 SUNITS = TELLS PROGRAM WEAT UNITS THE SPEED WILL BE INPUT. IF
00623 M/S THEN SUNITS=1., IF CM/S THEN .01, IF MM/S THEN .001, EC.
00625 DUNITS = TELLS PROGRAM WHAT UNITS THE DIRECTION WILL BE INPUT.
00627 IF IN TENS OF DEGREES, THEN DUNITS=10., IF TO THE
00628 NEAREST WHOLE DEGREE, THEN 1.

00530 (K B BE BE SR BE BE BE B B BN BN BE N 2N 2R BX AR BE B BE BN BN BE R B BE BN 3R R B
00640 — .

00550 COMMCN /AA/GRDSZ,GRD,NWF1,MAYSPD,SCALE,SPDSCL,NOPLTS,LP,MP,
006690 & DL,ANGT,SPEED(650),DIREC(650),TITLE(20),TIME,LEV,

00670 & ISKIP,INC, /JECTOR,LPMP,PRT,FEATHL,FEATHD,ARROWL,SUNITS,DUNITS
00580 LOGICAL PRT,VECTOR,SCALE

00090 REAL MAXSPD,LEV

00700 NAMELIST /MISC’/ GRDSZ,LP,MP,DL,ISKIP,INC,VECTOR,FACT,

00710 & SCALE,SPDSCL,ANGT,NOPLTS,KwE1,PRT,DIST,
00713 & SURITS,DUNITS

00720 EXTERNAL TERQIK

00730 C  READ PLOTTING INFORMATION

00740 READ(1,10) TITLE

00750 10 FORMAT(20Al)

00760 READ(1,MISC)

00770 LPMP=LP¥MP

00780 ANGT=360.-ANGT —~

00790 C SET LENGTH OF PAPER USED.

00800 PLTLEN=(NOPLTS®( (GRDSZ*FLOAT(MP)+5.)+5.)+10.)*FACT

00810 C  INITIALIZE PLOTTER AND SET UP PLOT.

00820 CALL UMPLOT(PLTLEN)

00830 CALL FORM(' ')

00840 ¢ CALL. HEADER('BOX 705 : COOPER' #6)

00850 CALL PLOTS(0,0,14) -

00860 C WEXT CALL PLOT SETS DISTANCE FROM EDGE OF PAPER TO GRID EDGE.
00870 CALL PLOT(0.0,1.5,=3)
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00880
00890
00900
00310
00220
00930
00940
00950
00960
00970
00980
00950
01000
01010
01020
01030
01040

01050

01060
01070
01080
01090
01100
01110
01120
01130
01140
01150
01160
01170
01180
01150
01200
01210
01220
01230
01240
01250
01260
01270
01280
1290
01300
01303
01310
01320
01330
01340

~ NECE Program PLOTVEL

20

998
999

CALL FACTOR(FACT)
SKIP UNWANTED DATA FILES TO DESIRED FIRST PLOT
IF(ISKIP.GT.0) CALL SKIP (ISKIP,&998)
MAIN ITERATIVE LOOP. LOOP IS REPEATED FOR EACH NEW PLOT.
DO 20 HOP=1,NOPLTS
NEXT CALL PLOT SETS DISTANCE BETWEEMN PLOTS.
CALL PLOT(DIST,0.0,-3)
CALL GRID(0.,0.,CRDSZ,CRDSZ,MP,LP)
CALL SUSROUTINES WHICH PLOT THE VELOCITY FIELD.
PLEN= GRDSZRFLOAT(MP)
NEXT CALL PLOT RESETS CRIGION AT GRID L=1, M=1.
CALL PLOT (PLEN,0.,-3)
CALL RDSPD(&998)
CALL VELVEC
IDENTIFY THE PLOT BY TITLE, TIME AND DEPTH AND PLOT NORTH ARROW.
NEXT CALL PLOT SETS DISTANCE OF TITLE FROM BOTTOM OF GRID.
CALL PLOT(.5,1.0,-3)
CALL PLABL ,
NEXT CALL PLOT SETS DISTANCE FROM TIME AND DEPTH LABEL TO
THE NORTH ARROW AND THE SCALES.
CALL PLOT(1.25,0.,-3)
CALL NASPLT
SKIP RECORDS IF INC IS NOT ZERO.
IF(INC.GT.0) CALL SKIP(INC,LP,MP,NWF1,8998)
CALL PLOT(0.0,-1.0,-3)
CONTINUE
CALL PLOT(1.,0.,999)
GOTO 1000
WRITE(3,999) NOP
FORMAT(//,'% & & & % FEYECUTION TERMINATING - PREMATURE',
& ' END OF DATA.',/,' ® * % % % RECORDS READ=',I5)

1060 CONTINUE

c
c

RETURN

END
LR BN BE SR BE BE BN BE NE BE BN BE DR 2R BN BN BN BN BN B BN NN NN N N 2K X BE IR AR N

BLOCK DATA
COMMON /AA/GRDSZ,GRD,NWF1,MAXSPD,SCALE,SPDSCL,NOPLTS,LP,MP,
& DL,ANGT,SPEED(650),DIRES(650),TITLE(20) ,TIME,LEY,
& ISKIP,INC,VECTOR,LPMP,PRT,FEATHL,FEATHD, ARROWL,SUNITS,DUNITS
REAL MAXSPD,LEV
LOGICAL PRT,VECTOR,SCALE
DATA GRDSZ,DL,SUNITS,DUNITS,NOPLTS,LP,MP/
& .5,30000.,1.,1.,1,12,24/
DATA ANGT,MAXSPD/65.,.1/,FEATHL,FEATHD,ARROWL/3.,10.,.75/
DATA NWF1/13/,SCALE/F/,VECTOR/F/,FACT,DIST/.6,4./
DATA ISKIP,INC /0,0/
END
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01350(:'&!!QlllllllDlﬁlllﬁlﬂenllllhﬂllI
01360 C .

01370 SUBROUTINE VELVEC

01380 ¢

01390 C  ROUTINE WHICH PLOTS THE VELOCITY VECTORS.

01400 C

01410 COMMON /AA/GRDSZ,GRD,IWF1,MAXSPD,SCALE, SPDSCL, NOPLTS,LP,MP,
01420 & DL,ANGT,SPESED(650),DIREC{650),TITLE(20),TIME,LEV,

01%30 & ISKIP,INC,VECTOR,LPHM?,FRT,FiATHL,FEATHD, ARROWL,SUKITS,DUNITS
01440 REAL MAXSPD,LEV

01450 LOGICAL PRT,VECTOR,SCALE

01460 C PLOT THE VELOCITY FIELD EXCLUDING THOSE VECTORS

01470 C  WHICH ARE TOO SMALL OR ARE ACTUALLY OVER LAND.

01480 LM=0

01490 DO 20 M=1,MP

01500 po 20 L=1,LP

01510 . LM=LM+1

01520 DIR=DIREC(LM)®0.0174533 ™

01530 X1=(FLOAT(L)~0.5)®GRDSZ

01540 Y1=(FLOAT(M)~0.5)%*GRDSZ

01550 C  PLOT VELOCITY VECTOR IN ONE OF TWO WAYS DEPENDING ON

01560
01570
01580
01590
01600
01610
01620
01630
01640
01650
01660
01670
01680
01690
01700
01710
01720
01730
01740
01750
01769
01770
01780
01790
01800
01810
01820

C USER PREFERENCE.
IF(VECTOR) CALL VECTR(X1,Y1,DIR,LM)
IF(.NOT.VECTOR) CALL ARRW(X1,Y1,DIR,LM)
20 CONTINUE

RETURN

ERD
C % % 8 688 8808088858289 0 & 808 FE2ERDEREERE
c

SUBROUTINE NASPLT

c

C RGUTINE WHICH PLOTS THE NORTH ARROWS
C AND DISTANCE AND SPEED SCA4LES,
c

COMMON /AA/GRDSZ,GRD,NWF1,MAXSPD, SCALE , SPDSCL ,NOPLTS,LP,MP,

& DL,ANGT,SPEED(650),DIREC(650) ,TITLE(20),TIME,LEY,

& ISKIP,INC,VECTOR,LPMP,PRT,FEATHL,FEATHD, ARROWL,SUNITS, DUNITS
REAL MAXSPD,LEV .
LOGICAL PRT,VECTOR,SCALE -

RANGT=0.017U533®ANGT
ATLEN=.5
ICODE=16
C DETERMINE THE ORIENTATION OF THE NORTH ARROW
C FOR PROPER SCALE PLACEMENT.
ORIENT=1.
IF((-1.0.LT.TAN(RANGT)).AND. (TAN(RANGT).LE.1.0)) ORIENT=2.
IF(ORIENT.EQ.1.) GO TO 10 :
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01830
01840
01350
01860
01870
01880
01890
01900
01910
01920
01930
01940
01950
01980
01970
01980
01930
02000
02010
02020
02030
02040
02050
02060
02070
02080
02090
02100
02110
02120
02130
32140
02150
02160
02170
02180
02190
02200
02210
02220
02230
02240
02250
02260
02270
02280
02290
02300

IF(COS(RANGT).LT.0.) ORIENT=(-2.)
GO TO 20

10 IF(SIM(RANGT).LT.C.) ORIENT=(-1.)

C PLOT THE NORTH ARRCY.

20 AHLEN=0,16®ATLEN
AEWYID=0.U4% GLEN
¥2=ATLENYSIK(RANGT)
Y2=ATLOM%CGS(RARGT)

CALL EROHMD(0.0,0.0,%X2,Y2,AELEN, ARWID, ICODE)

C PLCT TRE SCALES
DELTEV = DL/{1000.%GRUSZ)

CALL AXIS(0.,1.25,'¥M',2,1.0,90.,0.,DELTAV)

DELTAV = GRDSZ/MAXSYD
IF(.NOT.VECTOR) DELTAV=FEATHL¥SPDSCL/GRDSZ

CALL AXIS(G.,3.5,'VEL (M/S)',9,1.0,90.,0.,DELTAV)

IF(VECTOR)GOTO 299

CALL SYMBOL(.75,0.0,0.14,'1 FEATHER = ',90.,12)

CALL NUMBER(999.,999.,0.14,SPDSCL,90.,3)

CALL- SYMBOL(999.,999.,0.14,* M/S+,90.,4)
999  RETURH

END

aa
=

SUBROUTINE PLABL

ROUTINE WHICH IDENTIFIES THE PLOT IN TIME
AND BY DEPTH LEVEL AND BY TITLE.

s e Ne Ne

Program PLOTVEL

LA B IR L R 2 2 2L K BN IR 2R BE BN BN 2R BN NN BE BE K BE BE IR NE NN NE K B N N

COMMON /AA/GRDSZ,GRD,NwF1,MAXSPD,SCALE,SPDSCL,NOPLTS,LP MP,

& DL,ANGT,SPEED(£50),DIREC(650),TITLE{20),TIME,LEY,

& ISKIP,TNC,VICTOR,LPMP,PRT,FEATHL,FZATHD, ARROWL, SUNITS, DUNITS

REAL LCV,MAXSPD
LOGICAL PRT,VECTOR,SCALE

C PLOT THE TITLE
CALL SYMBOL(0.0,0.0,0.14,TITLE,90.,80)
C PLOT THE TIME.
CALL SYMBOL(0.5,0.0,0.1%,*TIME =',90.,6)
CrLL NUMBER(999.,999.,0.1%,TIME,90.,2)
CALL SYMBOL(999.,999.,0.14,* H  *,90.,6)
C PLOT THE DEPTH.

CALL SYMBCL(999.,999.,0.14,* DEPTH =',90.,9)

CALL NUMRER(999.,999.,0.14,LEV,90.,1)
CALL SYMBOL(999.,999.,0.1%,' %',90.,2)
RETURN '

ZND

C R 2808888 FEE®NNEREEREREREREEEENREEE NS
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02310
02320
02330
02340
02350
02360
02370
02380
02390
02409
02410
02420
02430
02410
02450
02460
02470
02480
02490
02500
02510
02520
02530
02540
02550
02560
02570
02580
02590
02600
02610
02620
02630
02640
02650
02660
02670
02680
02690
02700
02710
02720
02730
02740
02750
02760
02770
02780

SUBROUTINE SKIP (RSiIP,%)
c
C ROUTINE WHICH SKIPS DATA ON WORK FILE WHICH IS NOT TO BE PLOTTED
C ,
COMMON /AA/GEDSZ,GRD,NWF1,MAXSPD, SCALE,SPDSCL,NOPLTS,LP,MP,
& DL,LKGT,SPEED(6590),DIREC(650),TITLE(20),TIME,LEY, -
& ISKIP,INC,VECTCR,LP¥P,PRT,FEATHL,FEATHD, ARRGHL ,SUNITS, DUNITS
REAL LEV,MAXSPD ..
LOGICAL PRT,VECTOR,SCALE

DO 10 I=1,NSKIP ' -
CALL RDSPD(&998)

10 CONTIKUE

GOTO 999 - .
998  RETURN1 . ’
999  RETURN -

END .
C % % & 8 8 8 % % % 8 828 &0 852 ERERERREERIEEEES

SUBROUTINE OUTPUT (LP,MP,Z,INDEX)

ROUTINE WHICH PRINTS A TABLE. MAIN OUTPUT ROUTINE USEDweN THIS PROGR

s NeNeNe]

DIMENSION Z(1)
LPACE=0 -
MPAGE=(LP~1)/10+1
LPI=LP*INDEX
DO 800 MM=1,MPAGE
LSTART=10% (MM-1 ) #INDEX+1
LSTOP=10*MMPINDEX - .
JSTOP=10%MM .
JSTART=10%(MM=1)+1
IF (MM.EQ.MPAGE) LSTOP=LP®INDEX
IF(MM.GT.1) WRITE(3,100)
100 FORMAT('1',////,30X,'CONTINUED FROM PREVIOUS PAGE')
' WRITE(3,200)(J,J=JSTART,JSTOP)

200 FORMAT(53X,' X DIRECTION',/,' -Y-',6X,10(I12,10X))
WRITE(3,300)
300 FORMAT(' ——',6X,10('==*,10X))
DO 700 M=1,MP
NN=MP+1-M
LM=(NN-1)#LPI *

DO 500 N=1,INDEX
LMINDX=LM+N~1
: WRITE(3,400) NN,(Z(LMINDX+L),L=LSTART,LSTOP,INDEX)
400  FORMAT(' *,I2,3X,10(G11.4,1X))
500  CONTINUE :
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02790
02800
02810
02820
02830
02850
02859
02365

02870

02880
02890
02900
02910
02920
02930
02940
02950
02960
02970
02930
02990
03000
03010
03020
03030
03040
03050
03060
03070
03080
03090
03100
03110
03120
03130
03140
03150
03160
03170
03180
03190
03200
03210
03220
03230
03240
03250
03260

- NECE : . ' Program PLOTVEL

NPAGE=(M® INDEX) /48
IF(NPAGE.EQ.LPAGE) GO TO 700
LPAGESHPAGE
WRITE(3,600) 4 2o oo sin -
600  FORMAT('17.7//7) e
700 CONTINUE _
800  CONTINUE
- RETURN
END

LR S BN B BN AR BE BE BE B 2K B BE K NE BE B BE BE BE NE BN R B Y ¥

anon
- .
*®

SUBROUTINE GRID(XO,YO,DX,DY,LX,LY)
c ~l-
C ROUTINE PLOTS A GRID. :
o
COMMON /AA/GRDSZ,GRD,NWF1,MAXSPD,SCALE,SPDSCL,NOPLTS,LP,MP,
& DL,ANGT,SPEED(€50),DIREC(650),TITLE(20),TIME,LEV,
& ISKIP,INC,VECTOR,LPMP,PRT,FEATHL,FEATHD, ARROWL,SUNITS, DUNITS
REAL MAXSPD,LEV -

L A o v ———

N

LOGICAL PRT,VECTOR,SCALE

CALL PLOT (X0,Y0,3)

LXP1=LX+1

LYP1=LY+1

XEND=LX2DX

YEND=LY®DY

pO 10 I=1,LYP1

"Y=(I-1)BDY

CALL PLOT(0.,Y,3)

CALL PLOT(XEND,Y,2)
10 CONTINUE

DO 20 I=1,LxP1

X=(I-1)#DX

CALL PLOT(X,0.,3)

CALL PLOT(X,YEND,2)
20 CONTINUE

RETURN

END .
IR SE IR NN B BE BF BN BN NE BN N B BN BN N BN BN BE BE NN N N 2K NN IR BN 3N BN

SUBROUTINE VECTR(X1,Y1,DIR,LM)

ROUTINE TO DRAW A VELOCITY VECTOR AT GRID X1,Y1.

a0On Q0

COMMON /AA/GRDSZ,GRD,NWF1,MAXSPD,SCALE,SPDSCL,NOPLTS,LP ,MP,
& DL,ANGT,SPEED(650),DIREC(650),TITLE(20),TIME,LEV,
& ISKIP,INC,VECTOR,LPMP,PRT,FEATHL,FEATHD, ARROWL,SUNITS,DUNITS
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03270
03280
03290
03300
03310
03329

033%0
03350
Q3360
03370
033580
03330
03400
03410
03420

~ . 03430
03457
03450 C
03450
03470
03480
03450
03500
03510
03520
03530
03540
03550
03560
03570
03580

c

c
c
c
C‘

[sEoReNeNe NoNe]

03560

03600
03610
03620
03630
03640
03650
03660
03670
03680
03690
03700
03710
03720
03730
03740

REAL MAXSPD,LEV

LOGICAL PRT,VECTOR,SCLLE
SCLSPD=SFEED{LM)#CRDSZ/MAXSPD ~
X2:X14SCLSPDRCOS(DIR)
¥2=Y1+SCLSPL=SIN(DIR)
ABLER=0.375%3CLSPD

-—ﬁSQ?3P-*——-€"’ LROREN{LYY, X1,-Y2,%2,AHLEN,C.,12)

CALL WWEID (~71,X1,0.1,FLOAT(LM),30.,-1)
RETURN
END

SUBROUTINE ARRW(X1,Y1,DIR,LM) =

WFSCH ~ NECE

% K 8 8 & 8 288 EER RSN RNENEEEREELEEEEEESN

ROUTINE WHICH PLOTS A CONSTANT LERGTH ARROW IN THE DIRECTION
OF THE VELOCITY VECTOR AND PLACES FEATHSRS ON THE END WHICH
ARE PROPORTIONAL TO THE SPEED AT GRID X1,Y1.

COMMON /AA/GRDSZ,GRD,NWF1,MAYSPD,SCALE,SPDSCL,NOPLTS,LP,MP,
& DL,ANGT,SPEED(650),DIREC(650),TITLE(20),TIME,LEV,
& ISKIP,INC,VECTCR,LPMP,PRT,FEATHL,FEATHD, ARROWL ,SUNITS, DUNITS

REAL MAYSPD,LEV
LOGLCAL PRT VECTOR, SCALE

CFBY BT Pd Dy - il @

ONE FEATEER LEKGTH IS

FLNGTH IS THE PLOTTED LENGTH OF A FEATHER.

EQUAL TO SPDSCL. WHEN PLOTTED ONE FEATHER LNGTH EQUAL GRDSZ/FEATHL.

RLNGHT EQUAL THE LEHGTH® OF THE VELCCITY ARROW, A COUSTANT.

FEATFD EQUAL THE COWITAKT THAT DETERMINES HOW FAR APART THE FEATHERS
ARROWL DETERMI

WILL BE DRAWN ON TKE VELOCITY VEZCTOR.
OF THE VELOCITY ARROW.

IF(SPEED(LM).LT. (SPDSCL/53.)) GOTO 300
ALNGTE=GRDSZ®ARROWL

DIRC=DIREC(LM)+90. -
CALL SYIBOL(~Y1,X1,ALNGTH, 13,DIREC(LM),~1)
RNUM=SPEED({LM) /SPDSCL

NJM=RNUM

FLRGTH=GRD3Z/5.0
X2=X1-ALNGTH®*COS(DIR)%0.5
Y2=Y1-ALKRGTH®SIN(DIR)®#0.5

HEADL=GRDSZ/5.

X3=Xi+(ALNGTH)®COS(DIR)*0.5
Y3=Y1+(ALKGTH)®SIN(DIR)¥#0.5

CALL SYMBOL(-~Y3,X3,HEADL,2,DIREC(LM),=1)
IF(NUM.EQ.0) GOTO 200

DO 100 N=1,NUM

CALL SYMBOL(-Yz X2,FLNGTH, 13 DIRC,-1)

X2= X2+ALNGTH/FBATHD*COS(DIR)
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WFSCM - NECE ’ Program PLOTVEL -

03750 Y2:12+ALNGTH/FEATHDRSIN(DIR)
03760 100 CONTINUE
03770 200  FLNGTH=FLNGTH¥(SPEED{LM)-NUMESPDSCL)/SPDSCL

03780 CALL SYMBOL(-Y2,X2,FLNGTH,13,DIRC,~-1)

03790 300 RETURN

03800 END

03810 ¢
038200‘!laG!Di!ni!&!'tﬂiﬂlll!lil!ﬂliil
03830 C :

03840 SUBRCUTINE RDSPD(®)

03850 ¢

03860 ¢ READS IN SPEED AND DIREC ARRAYS AND

03ggo c DETERMINES THE MAXIMUM SPEED FOR SCALING.

03880 C

03890 COMMON /AA/GRDSZ,GRD,NWF1,MAXSPD,SCALE,SPDSCL,NOPLTS,LP,MP,
03900 & DL,ANGT,SPEED(650),DIREC(650),TITLE(20),TIME,LEV,

03910 & ISKIP,INC,VECTOR,LPMP,PRT,FEATHL,FEATHD,ARROWL ,SUNITS,DUNITS
03920 REAL MAXSPD,LEV -

03930 "~ LOGICAL PRT,VECTOR,SCALE

03940 €

03950 READ(NWF1,END=998) TIME,LEV,(SPEED(LM),DIREC(LM),LM=1,LPMP)
03990 DO 5 LM=1,LPMP S
04000 SPEED(LM)=SPEED(LM)®SUNITS

04010 DIREC(LM)=DIREC(LM)#DUNITS

04020 5 CONTZINUE

04030 IF(.NOT.PRT) COTO 9

o4040 WRITE(3,6) TIME,LEV N

04050 6 FORMAT(////,'1 TIME=',(10.3,1CX,"PLAN VIEW AT LEVEL = ',G10.3)
04060 CALL OUTPUT(LP,MP,SPEED,?)

04070 CALL OUTPUT(LP,MP,DIR,1)

04080 9 MAYXSPD = SPDSCL

04090 IF(.NOT.SCALE) GO TO 999

04100 MAXSPD=0.

04110 DO 10 LM=1,LPMP

04120 MAXSPD=AMAX1(MAXSPD,SPEED(LM))

04130 IF(.NOT.VECTOR) SPDSCL=MAXSPD/5.0
04140 10 CONTINUE

04150 GOTO 999

04160 998  RETURN1

04170 999  RETURN -_—

04180 END . :

04190 C$ENTRY

EOF:
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Program WIND
CDG!illlIGQ!!lﬂ!b.ll!!l!i!l!llll!l!l
c ' : . ’

c PROGRAM WIKND(GAL)

c o

c VERSICN 7 - July 1682 - REVISION A

c

o BY CORTIS COOPER, NECE

c

Cc PROGRAM WHICH CALULATES WIND FRICTION VELOCITIES SQUARED FOR
c CASE WHERE WIND DOES NOT VARY SPATIALLY BUT DOES VARY

c TEMPORALLY,

c

100

50

120

DIMENSION UA2(600),VA2(600),TIT(20)
NAMELIST/MISC/ITO,WTHETA,WTO, IDTT ,MAXT,LP,MP
DATA UA2,VA2,/600%0.0,600%0.0/,ITO,WTHETA,WTO,IDTT,MAXT,LP,MP/

& 3600,0, 10, 3600,72000, 12,24/

READ(1,100) TIT

FORMAT (20Al)
READ(1,MISC)

WRITE(4) TIT

LPMP=LP*MP
MAXIT=MAXT/IDTT+?
IF(ITO.LT.1) ITO=1
IF(ITO.LE.MAXT) GOTO 120
WRITE(3,50)

FORMAT(///," ® % % ® % FRROR: ITO.GCT.MAXT & # # & & #1)
GOTO 600 -

DO 500 I=1,MAXIT
ITIME=I®*IDTT
WTIME=ITIME/3600.

C CALCULATES WIND AT NEW TIME USING A LINEAR RAMP FUNCTION IN TIME.

W=WTO*ITIME/(FLOAT(IT?))
IF(ITIME.LE.ITO) GOTO 150
I=MAXIT

WTIME=1.0E32

W=WTO

C CALCULATES WIND STRESS COEFFICIENTS ACCORDING TO WU'S FORMULAS.

150

RKAPPA=(.95375+0.0775%W)*1.E-06

C CALCULATES WIND FRICTION VELOCITY SQUARED.

200

U=COS(WTHETA®3,14159/180.0)¥RKAPPARWH#2
V=SIN(WTHETA®3.14159/180. 0)*RKAPPA’W‘*2

DO 200 LM=1,LPMP

UA2(LM)=U

va2(LM)=V "

CONTINUE

WRITE(Y4) WTIME, (UA2(LM),LM=1,LPMP),(VA2(LM),LM=1,LPMP)
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300
500
600

WRITE(3, 200) WTIME,W

FORMAT(® TIME=,',G14.4,5X, 'SPEED=",G14.4)

CONTIRUE
STop
END
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o010
00020
00030
00040
00050
00060
00270
00080
00020
00160
00110
00120
00130
00140
00150
00169
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
00350
00360
00370
00380

00390
00400
00410
00420
00430
00440
00450
00460
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OO0 0000000000N0aaa00

c
c

08 % D88  SDATIAL T7.A  wEE * sow
MAKES SPATIAL INTERPOLATION OF WIND FIELD OVER A GAL FNODEL GRID
GIVEN DATA AT SEVERAL KNOWN POINTS. PROGRAM IS SET UP
FOR FIVE (5) MiT STATICN INPUTS. FOR MORE MET STATIOCHS,
REDIMEKEION VARIABLE 'WT' AND REVISE I/O FORMATS.

LAST REV: 13 APRIL 1982, CKC, CHANGED STRESS CALC.
' FROM WU (16692) TO WU (19¢N)

PREVIOUS REV: 6 JAN 1982

AUTHOR: ADRIAN C. HUMPHREYS, III, NECE

DEFINITION OF VARIABL®S:

LP = NO. OF GRID ELEMENTS IN Y DIRECTION.

Mp = NO. OF GRID ELEMENTS IN X DIRECTION.

N = NO. OF METEOROLOGICAL STATIONS (MAX. OF 10)
IX(I),IY(I) = GRID COORDINATES OF MET STATIONS.

UM(I),VM(I) = U&V COMPONENTS OF VELOCITY AT MET STATION 'I'.
IM(1),IVM(I)= DITTO, BUT IN INTEGER NODC FORMAT.

W(I,K)" = WEIGHTING FACTCR FOR MET STA 'I', AT GRID ELEMENT ‘'K'.
LTIME = NO. OF SEQUENTIAL WIND FIELDS TO BE CREATED.

wWI),vwn = INTERPOLATED VELOCITY CCMPONENTS AT GRID

ELEMENT 'I'. WRITTEN TO DISK AND DISCARDED
FROM MEMORY AFTER EACH TIME STEP. -

IMPLICIT REAL (A-H,0-Z)

COMMON /ONE/ LP,MP,LPMP,IX(5),IY(5),N,SYSW(5),INT
COMMON /TWO/ IUM(5),IVM(5),UM(5),VM(5),W(5,283)
COMMON /THREE/ TICARD,IN?1,IOUT?1,IOUT2,IPRT

INTEGER A(20)

DIMENSION U(288),v(288)

DIMENSIOH WT(5)

DATA U,V /285%0.0,288%0.0/

DATA RNT/0/,LIMIT/999/

NAMELIST /GRID/LP,MP,N,IX,IY,SYSW,INT

READ(ICARD,GRID)
LPMP = LPEMP
KNT=KNT+1

COMPUTE WEIGHTING FACTOR3 (N®LPMP VALUES). ONE FOR EACH GRID
ELEMENT FOR EACH MET STATION. . .

DO 100 L=1,LP

DO 100 M=1,MP

LM=MP#(L-1)+M

CALL WEIGHT (L,M,LM,WT)

DO 50 INDEX=1,N

W(INDEX,LM)=WT (INDEX)#SYSW(INDEX)
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00470
00480
00490
00500
00510
00520
00530
00540
00550
00550
00570
00580
00590
00600
00510
00520
C0630
00640
00650
00660
00670
00689
00690
00700
00710
00720
00730
00740
00750
00760
00770
00780
00790
00800
00810
00820
00830
00840
00850
00860
00870
00880
00890
00900
00910
00920
00930
00940

[eNeNe]

——— e

NECE . | Program SPAT

IP(LM.LE.9) WRITE(IPRT,444) INDEX,LM,W(INDEX,LM)
444 FORMAT(1X,'WEIGKT(',I1, *,*, I3,') = !,F10.5)
50 CONTINUE
100 CONTINUE

READ HEADER FROM DATA FILE . . .
READ(IN1,810,END=900,ERR=000) A
810 FORMAT(20AY)
WRITE HEADER TO UNFORMATTED DISK . . .
WRITE(TIOUT1) A
WRITE HEADER TO OUTPUT ,MONITOR FILE . . .
WRITE(IPRT,B810) A
PEGIN MAIN INTERPOLATION LOOP . . .
DO 300 ITIME=1,LIMIT,INT
READ WIND VELO”ITY FOR THIS TIME STEP AT EACH MET STATION FROM
SPECIAL DATA FILE CONTAINING U & V COMPONENTS RELATIVE TO
GRID NORTH . . .
READ(IN1,820,END=500,ERR=900) (IUM(ISTA),IVM(ISTA),ISTA=1,N)
820 FOR kAT(1015)
SKIPS KUMBER IN INPUT RECORD = INT-1
IF(INT.EQ.1) GO TO 120
DO 115 I=2,INT
READ(IN1, B820,END=900,ERR=900) DUM
115 CONTINUE

120 DO 136 Ji=1,N

UM(J1) = FLOAT(IUM(J1))/100.

VM(J1) = FLOAT{IVM(J1))/100,
130 CONTINUE
INTERPOLATE . . . 'I' IS THE MET STA COUNTER, 'K*' IS THE
GRID ELEMENT COUNTER . . .

DO 200 K=1,LPMP

VSUM=0.0

DSUM=0.0

DO 150 I=1,N

USUM = USUM + W(I,K)®UM(I)

VSUM = VSUM + W(I,K)®UM(I)
150 CONTIRUE

U(X)=USUM

V(K)=VSUM
200 CONTINUE

CALL STRESS(U,V,ITIME)

KNT=KNT+1
300 CONTINUE

GO TO 999
900 WRITE(IPRT,910) KNT
910 FORMAT(//1X,'READING TERMINATED DUE TO EOF OR ERROR',

&/1X,' AFTER ',I6,' RECORDS.')

I-73

PIRPSE )

o s W g st

grontag)

R R

P e R

=t



Program SPAT WFSCM - NECE

00950 999 STOP

00960 END

00970 o BER % LB & SE% ¥ %8

00980 . BLOCK DATA .

00990 IMPLICIT REAL (A-H,0-2)

01000 COMMON /ONE/ LP,MP,LPMP,IX(5),IY(5),N,SYSW(5),INT
01010 COMMON /TWO/ IUM(5),IVM(5),UM(5),VM(5),W(5,288)

01020 COMON /THREE/ ICARD,IN1,IQUTt,IOUTZ,IPRT

01030 DATA ICARD,IN1,ICUT1,I0UT2,IPRT /1,1,4,3,3/

01040 DATA IX,IY /5%0,5%0/

01050 DATA UM /5%0.0/, VM /5%0.0/, W /1440%0.0/

01060 DATA IUM /5%0/, IVM /5%0/

01070 DATA SYSW /5%1.0/

01080 DATA INT,LP,MP,N/1,12,24,5/

01090 END

01100 C 4% % HUAN & SuAR B

01110 SUBROUTINE WEIGHT (L,M,LM,¥T)

01120 IMPLICIT REAL (A-H,0-Z)

01130 COMMON /ONE/ LP.MP,LPMP,T¥(5),IY(5),N,SYSW(5),INT
01140 COMMON /TWO/ IUM(5),IVM(5),0M(5),VM(5),w(5,288)

01150 COMMON /THREE/ ICARD,IN1,IOUT1,IOUT2,IPRT

01160 DIMERSION R(5),WT(5) .

01170 C COMPUTES RADIAL DISTANCE FROM CENTER OF EACH GRID

01180 C ELEMENT TO POINTS WHOSE LOCATION IS KNOWN WRT THE

01190 C GRID AXES. THEN COMPUTES WEIGHTING FACTORS, WHERS:

01200 C EPS = SMALLNESS TEST FACTOR FOR PIVOT ELEMENT IN *SIMIL:.
01210 C IX(I),IY(I)= THE COORDINATES IN GRID SPACE OF MET STA 'I'.
01220 C L, ™ = THE COORDINATES OF THE CENTER OF A GRID ELEMENT.
01230 C

o1240 EPS=1,0E=07

01250 NP1 = N+ 1

01260 C INITIALIZE WEIGHTS . . .

01270 DO 50 I=1,N.

01280 WT(1)=0.0

01290 50 CONTINUE _
01300 C COMPUTE RADIAL DISTANCES . . . , : .
01310 DO 100" K=1,N

01320 R(K) = SQRT( FLOAT(M-IX(K))#%¥2 . FLOAT(L-IY(R))%®2 )

01330 € IF RADIAL DISTANCE FROM THIS GRID ELEMENT TO MET STA 'K' IS
071340 C SMALL, WEIGHT THIS MET STA 100 PERCENT.

01350 IF(R(K) .GT. 0.01) GO TO 100

01360 WT(Z) = 1.0

01370 RETURN

01380 100 CONTINUE

01390 C ,

01500 C NOW SET UP MATRIX & SOLVE L.EQ'S FOR WEIGHTING FACTORS.
01410 C WT(1) + WT(2) + WT(3) + WT(4) = 1.0
01420 C

R(1)%WT(1) - R(2)%*WT(2) = 0.0
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01430
01440
01450
01460
01470
01480
01490
01500
01510
01520
01530
0158
01550
01560
01570
01580
01590
01600
01610
01620
01630
01640
01650
01650
01670
01680
01690
01700
01710
01720
01730
01740
01750
01760
01770
01750
01790
01800
01810
01820
01830
01840
01850
01860
01870
01880
01890
01900

QOOO00O000000

c

o

c

NECE Program SPAT
“R(1)#WT(1) = R(3)®WT(3) : = 0.0
R(1)®WT(1) -~ R(4)#WT(4) = 0.0

THESE REDUCE TO . . .

WT(2) = ( R(1)/R(2) )EWT(1)

WI(3) = ( R(1)/R(3) )*WT(1) .

WI(4) = ( R(1)/R(%) )*uT(1), ETC . . .
AND . . .

WT(1)®*( 1 + R(1)/R(2) + R(1)/R(3) + R(1)/R(4) + . . . = 1.0

SOLVING FOR WT(1) . . .
sS4 = 1.0
DO 250 I=2,N
SUM = SUM + R(1)/R(I)

250 CONTINUE
WT(1) = 1.0/SUM

SOLVE FOR REMAINING WEIGHTS . . .
DO 350 I=2,N
WINI) = ( R(1)/R(I) IMIT(1)

350 CONTINUE
RETURN
END

REE B FEE B SN % BAR @

SUBROUTINE STRESS(U,V,ITIME)

COMPUTES WIND STRESS AT EACH GRID FLEMENT GIVEN VELOCITY COMPONENTS

AND WRITES VALUES TO UNFORMATTED DISK.

LICIT REAL (A-H,0-2)
COMMON /ONE/ LP,MP,LPMP,IX(5),IY(5),N,SYSW(5),INT
COMMON /THREE/ ICARD,INt,IOUT1,IOUT2,IPRT

DIMENSION U(288),V(288),USTAR(288),VSTAR(288)

WTIME=FLOAT(ITIME)

DO 100 1I=1,LPMP

SPD=SQRT( U(I)®#¥*2 + V(I)®*2 )

RRAPPA=(.95375+0.07T75%SPD)*1 ,E~06

USTAR(I) = U(I)®RKAPPA"SPD

VSTAR(I) = V{I)®RKAPPA%SPD

IF(USTAR(I).LE.1.0E-02 .AND. VSTAR(I).LE.1. 02-02) GO TO 100

WRITE(IPRT,870) WTIME,I,USTAR(I),VSTAR(I)
870 FORMAT(//1X,'JDB TERMINATED, USTAR OR VSTAR TOO LARGE',

&/1X,'TIME = ',F5.0,' GRID ELEMENT = ',I3,

&/1X,'USTAR = ',1E12.3,' VSTAR = ',1E12.3,//)

STOP
100 CONTINUE

ITE(IOUT1) WTIME, (USTAR(LM),LM=1,LPMP), (VSTAR(LM),LM=1,LPMP)

WRITE(IPRT,851) WTIME
851 FORMAT(1X,'TIME = ',F5.0)

WRITE(IPRT,854)
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Program SPAT

01910 854 FORMAT(1X,'USTAR(I),VSTAR(I),I=1,240")
01920 ¢ WRITE(IPRT,852) (USTAR(LM),VSTAR(LM), LM=1,LPMP)
01930 852 FORMAT(1X,6E12.3)

01940 C HRITEfIPRT 853)

01950 853 FORMAT(/1X,'WIND SPEED, U & V COMPONENTS')
01960 C WRITE(IPRT,852) (U(LM),V(LM), LM=1,LPMP)
01970 RETURK

01980 END

01990 C B8 & BAEK B NEN B XN £ NE% @

02000 C$ENTRY

EQF:

2.
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WFSCM - NECE Program DENSTAT

BN BE DONSTAT 2 #F  ees

COMPUTES STATISTICS CN DENSITY FROM NODC OCEANOGRAPHIC TAPE.
AUTHOK:  A. C. HUMPHREYS, NEW ENGLAND COASTAL ENGINEERS
DATE: 23 MARCH 1962

LAST REV: 16 APRIL 1982

Qaaoaon

COMMON /ONE/ SIGSUM(10,8,4),RNTS(10,8,4),ISIGMA(10,8,4,2000),
& VAR(10,8,4),DEV(1C,8,4),RANGE(1Q,8,4) ,AVG(10,8,4) ,ISUM( 10,8)
COMMON /TWO/ TERR1,IERR2,IERR3,IERRY,TIERRS,ICODE

COMMON /TRE/ 1STIME,IETIME

INTEGER®2 ISIGHA

INTEGER IDEP(4),ISIG(Y)

NAMELIST /MISC/ISTIME,IETIME

DATA LOCN,LOCH /2%#99/

DATA JDEP,JSIG /2%9999/

READ( 1,MISC)

ITEST=1

DO 500 ITER=1,36000

READ(13,10,END=600) LAT,LONG,MODAY,IDEP,ISIG,IREC
10 FORMAT(4X,I5,I6,5X,I4,3X,4A1,11X,441,33%,I1)

IF(IREC .EQ. 1) GO TO 500

(e R g]

WRITE A COUNTER TO DISK FOR INFO IN CASE OF CRASH . .
ITER2=ITER/10C0 . - :
IF(ITER2 .LT. ITEST) GO TO 20
ITEST=ITEST+1
WRITE(23,15) ITER
15 FORMAT('PROGRAM DENSTAT2 PROCESSED AT LEAST ', I10,' RECORDS')
20 CONTINUE

o NeN

REJECT DATA POINT IF NOT WITHIN DESTRED TIME SPAN . . .
IF(IABS(ISTIME~IETIME) .LT. 28) GO TO 800
IF(ISTIME .LT. IETIME) GO TO 25
C . . . FOR SPANS BEGINNING LATE IN YEAR, ENDING EARLY . . .
IF(MODAY .GE. ISTIME .OR. MODAY .LE. IETIME) GO TO 30
GO TO 497
€ .. . FOR SPANS BEGINNING EARLY, ENDING LATE . . .
25 IF(MODAY .GE. ISTIME .AND. MODAY .LE. IESTIME) GO TO 30
GO TO 497
30 CALL LOCATE(LAT,LONG,LOCN,LOCW)
IF(LOCN .EQ. 99 .OR. LOCW .EQ. 99) GO TO 470
CALL ALFNUM(TIDEP,JDEP)
IF(JDEP .EQ. 9999) GO TO u80
CALL DEEPS{JDEP,LOCD)
IF(LOCD .EQ. 5) GO TO 495
CALL ALFNUM(ISIG,JSIG)
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IF(JSIG .EQ. 9999) GO TO 490
IF(JSIG .LT. 1000 .OR. JSIG .GT. 3000) GO TO 490

IF(1ODAY .GE. OLO1 .AND., MODAY .LT. 0930)
& ISUM(LOCN,LOCUW)=ISUM(LOCN,LOCH)+1
RNTS(LOCN,LOCW,LOCD) = KNTS(LOCN,LOCW,LOCD) + 1
KNT = KNTS(LOCH,LOCK,LOCD)
ISIGMA(LOCH,LOCW,LOCD,KKT) = JSIG
SIGSuM(LoCK,LOCH,LCCD) = SIGSUM(LOCN,LOCH,LOCD)
& + FLOAT(JSIG)/100.0
GO TO 500
470 IERR1=IERR1 + 1 .
GO TO 500
480 IERR2=IERR2 + 1
GO TO 500
490 IERR3=IERR3 + t
GO TO 500
495 IERRU=IERRY + 1
GO TO 500
497 IERR5=IERR5 + 1
500 CONTINUE
ICODE=1
ITER=ITER=-1
GO TO 610

600 CONTINUE
. ITER = ITER-1
610 CALL REPORT(ITER)

(1LL STAT2(SICSUM,KNTS,ISIGMA)
CALL STAT(SIGSUM,KNTS,ISICMA,AVG,VAR,DEV,RANGE)
CALL GUTPUT(KNTS,AVG,VAR,DEV,RANGE)

- GO TO 999
800 WRITE(3,810) ISTIME,IETIME
810 FORMAT(//1X,'LESS THAN ONE MONTH DATA REQUESTED, EXECUTION TERMINATED',
&/,'FIRST DATE= ',I4,' SECOND DATE= ',i¥)
999 STOP
END

BEE BE  NRE  NE  BAZ BN WRE

BLOCK DATA

COMMON /ONE/ SIGSUM(10,8,4),KNTS(10,8,4),IS16MA(10,8,4,2000),
& VAR(10,8,4),DEV(10,8,4),RANGE(10,8,4) ,AVG(10,8,4),ISUM(10,8)
COMMON /TWQ/ IERR1,IERR2,IERR3,IERRY4,IERRS,ICODE
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WFSCM - NECE Program DENSTAT

COMMON /TRE/ ISTIME,IETIME

c .
INTEGER"*2 ISIGMA
DATA SIGSUM /320%0,.0/, VAR/320%0.0/,DEV/320%0.0/,RENGE/320%0.0/
DATA KNTS /320%0/, AVG/320%0.0/
DATA ISIGMA /640000%0/
DATA IEKR1,IERR2,IERR3,IERRY,IERRS,ICODE /6%0/
DATA ISui /80%0/
DATA ISTIME, IETIME /0401,0930/
ERD
C
[ 288 2% e 88 aun [ 1] L2 1]
c
SUBROUTINE LOCATE(LAT,LONG,LOCN,LOCW)
C
C ESTABLISHES GRID LOCATION BASED ON LATITUDE AND LONGITUDE
C .
CALL CONVRT(LAT,DEGH)
CALL CONVRT(LONG,DEGW)
C
C 25 DEGREES IS MINIMUM LATITUDE, 30 IS MAX . . .
A=25.0
DO 30 I=1,10
B=A4e+ 0.5
IF(DEGN .GE. A .AND. DEGN .LT. B) GO TO 50
A=B i
30 CONTINUE
(o
C DATA POINT OUT OF GEOGRAPHIC RANGE, ASSIGN ERROR VALUE TC LOCN
LOCN=99
RETURN
o
50 LOCN =1
C 85 DEGREES IS MAXIMUM LONGITUDE, 81 IS MIN . . .
A=85.0
DO 60 J=1,8
B=A - 0.5 . :
IF(DEGW .LE. A .AND. DEGW .GT. B) GO TO 70
- A=B :
60 CONTINUE
Cc
'C DATA POINT OUT OF GEOGRAPHIC RANGE, ASSIGN EPROR VALUE TO LOCW
LOCW=09
RETURN
c
70 LOCW=J
c

C REPORT LOCN & LOCW AS GRID LOCATIONS OF THIS DATA POINT . . .
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RETURN
END

aono

SUBROUTINE COWVRT(INTEG,DEG)

CONVERTS INTEGER DEGREES & MINUTES (I6) TO DECIMAL DEGREES

A0

NDEG
MIN
DEG

INTEG/1000
INTEG - NDEG®1000
FLOAT(NDEG) + FLOAT(MIN)/600. 0

Zuw 1

g9
5

[ £ 24

SRR EX  REW WE  WRE

aon

SUBROUTINE ALFNUM(ALF,NUM)

CONVERTS AN ALPHANUMERIC VALUE TO INTEGER

aoO0a0a

INTEGER 4(10) /0&| vJ’ 'K' 'L' n.p TN vov,ip"vot’vRv/
INTEGER D(10) /loc o1| '21 !30 Iu' !5| 061’171'18!'!9'/
INTECER B /! '/

INTEGER ALF(4),INTEG(U)

DO 100 I=1,4
DO 50 J=1,10
IF( ALF(I) .NE. D(J) ) GO TO S0
INTEG(I) =
GO TO 100
50 CONTIKUE

c IF(I .V'E. 4) GO TO 90
C CHECK LAST CHARACTER FOR 11 OVERPUNCH & TRANSLATE
c DO 60 E=1,10
c IF(ALF(I) .NE. A(R)) GO TO 60
c INTEG{I)=K-1 X
. C 6O TO 100
C 60 CONTINUE - , .
90 IF( ALF(I) .NE. B) GO TO 200
INTEG(I) =
100 CONTINUE
c
NUM = 1000®INTEG(1)+100® INTEG(2)+10*INTEG(3)+INTEG(Y)
RETURN
c
C ORICINAL VALUE WAS NOT NUMBER, REPORT ERROR CODE . . .
200 NUM=9999
RETURN
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SUBROUTIKE DEEPS(JDEP,LD)

DETERMINES WHERE IN DEPTH RANGE THIS DATA POINT LIES. ASSIGHRS
DATA PCINT TO A DEPTH CATEGORY FROM ORE (SHALLOU) TO FIVE (OVER
100 M. DEPTH).

INTEGER A,B
A=0

DO 100 I=1,4

B=A«+ 0

IF(I .EQ. 4) B=100

IF(JDEP .GE. A .AND. JDEP .LT. B) GO TO 150
A=B :

100 CONTINUE

DEPTH IS GREATER THAN 100 M.

LD=5
RETURN

150 LD=1

RETURN
END

B8 RE  BHE R ECR T R wue

SUBROUTINE REPORT({ITER)

REPORTS ERRORS IN PROCESSING AT TOP OF PRINTOUT

5
7

10
20
30
35

COMMON /TWO/ IERR1,IERR2,IERR3,IERRU,TERRS,ICODE

IF(ICODE .EQ. 0) WRITE(3,5) ITER

IF(ICODE .EQ. 1) WRITE(3,7) ITER

FORMAT(//'1','END OF FILE AFTER ',I6,' RECORDS')
FORMAT(//1X, *NORMAL TERMINATION AFTER *,I16,' RECORDS®',
&/1X,'END OF FILE NOT REACHED')

-WPITE(B 10) IERR1 -

FORMAT(//1X 16,' DATA POINTS WERE OUT OF GEOGRAPHIC RANGE')
WRITE(3,20) IERRZ

FORMAT(1X,16,' DATA POINTS REFERRED TO GARBLED DEPTHS')
WRITE(3,30) IERR3

FORMAT(1X,I6,' DATA POINTS REFERRED TO GARBLED SIGMA TEE VALUES')

WRITE(3,35) IERR4
FORMAT(1X,16,' DATA POINTS WERE BELOW 100 METRES DEPTH')

1-81

e e et A e S Nt T
PR A et

Program DENSTAT




Program DENSTAT : WFSCM - NECE

HRITE(3,37) IERRS .
37 FORMAT(1X,I6,' DATA POINTS WERE WOT IN DESIRED TIME SPAN')
: ITOT=IERR1+IERR2+IERR3+IERRI+IERRS :
{ WRITE(3,40) ITOT
i 40 FORMAT(1X,I6,' TOTAL VALUES WERE NOT COUNTED IN THIS COMPILATION')

RETURN
EXND

REE 4B B4 BN aRE &R SRS

aaa

SUDROUTINE STAT(SIGSUM,KKTS,ISIGMA,AVG,VAR,DEV,RANGE)

VCOHPUTES ELEMEKRTARY STATISTICS GX ACCUMULATED DATA VALUES,

s Ne Xyl

REAL SIGSUNM(10,8,4),AVG(10,8,4),

& VAR(10,8,4),DEV(10,8,4),RANSE(10,8,4)
INTEGER®2 ISIGHA(10,8,4,2000)
INTEGER KNTS(10,8,4)

IF(FNTS(J,K,L) .LT. 1) G2 TO 120
AVG(J,K,L) = SIGSUM(J,K,L)/FLOAT(RRTS(J,K,L))
GO TO 125

120 £V¥G(J,K,L) = 0.0

125 CONTINUE

SICMTY = 100.0
SIGMAX = 0.0

sS = 0.0

IEND = RNTS(J,K,L)

IF(IEND .EQ. 0) IERD=1

DO 140 M=1,IEND
SIGMA = ISIGMA(J,K,L,M)/100.0
SS = SS + (SIGMA - AVG(J,K,L))"*2
SIGMAY = AMAX1(SIGMAX,SIGMA)
SIGMIN = AMIN1I(SIGMIN,SIGMA)

140 CONTINUE

IF(KNTS(J,K,L) .LE. 1) GO TO 145
VAR(J,K,L) = SS/(KNTS(J,K,L)-1)
GO TO 150

145 VAR(J,K,L) = 0.0

150 DEV(J,K,L) = SQRT(VAR(J,K,L))
RANGE(J,K,L)= SIGMAX-SIGMIN
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160 CONTINUE
180 CORTINUE
200 CONTINUE

anaa

a0

10

15
17

20

QOAOAOOA0O

80

8Y
86
a3

RETURR
END

BEE  NE #as

SUBAOUTINE

oe SRB #B oEE

OUTPUT (KNTS,AVG, VAR, DEV, RAKGE)

COMMON /TRE/ ISTINMZ,IETIME

. REAL SIGSUM(10,8,4),AVG(10,8,4),

& VAR(10,8,4),DEV(10,8,4),RANGE(10,8,4)
INTEGER KNTS(10,8,%)
INTEGER A,B

A=0 .
. DO 200 L=1,4

FORMAT(1X, '"VARIANCE', T15,8F8.2)
FORMAT(1X, 'STD. DEV.',T15,8F8.2)

FORMAT( 1X, 'RANGZ®,

T15,8%78.2)

FORMAT(1X,'NO. OBS.', T15,818)
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WRITES SUMMARY OF DATA IN TABULAR FORM, BY DEPTH

-

Program DENSTAT

B=A+10

IF(L .EQ. 4) B=100

IF(L .EQ. 5) GO TO 15

WRITE(3,10) A,B

FORMAT(//"1*, 'STATISTICS ON SIGMATEE FOR DEPTHS BETWEEN °,
& I6,' AND!,I6,' MSTRES')
- GO TO 20

JRITE(3,17)

FORMAT(/,"1X, 'STATISTICS ON SIGMATEE FOR DEPTHS GREATER THAN 100!,
& ' MCTRES')

CONTINUE

J=11

DO 80 J1=1,10

J=J=-1

WRITE(3,80) (AVG(J,K,L), K=1,8)

WRITE(3,82) (VAR(J,K,L), K=1,8)

WRITE(3,8%) (DEV(J,X,L), K=1,8)

WRITE(3,86) (RANGE(J,K,L), K=1,8)

WRITE(3,88) (KWTS(J,K,L), K=1,8)

FORMAT(/1X, "MEAN"', T15,8F8.2)

. oy aantan: e aakeima T e e S
JR T ittt
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Program DENSTAT WFSCM - NECE

180 CONTINUE
A=B
200 CONTINU®
RETURN
END
C 658 a3 #nk GG RER w0 UHG
c

SUBROUTINE SUMMER (ISU¥)

e
INTEGER ISUM(10,8)
WRITE(3,10)
10 FOPHAT(//11,'NUHDER OF SUMMCR SIGMA-T OBS IN EACH SQUARE',//)
J=11
DO 200 LOCN=1, {0
J=d=-1
WRITE(3,20) (ISOM(J,LOCW), LOCH=1,8)
20 FORMAT(/1X, 'NO. OBS.',T15,818)
200 CONTINUE
RETURN
END
C #i% B8 CHR M SER %2 - XO8
o
SUBROUTINE STAT2 (SIGSUM,ENTS,ISIGHMA)
c
C COMPUTES ELEMENTARY STATISTICS ON ACCUMULATED DATA VALUES.
C ACCUMULATES DATA FROM EACH DEPTH LAYER ABOVE LAYER &.
c
REAL SIGSUM(10,8,%),AVG1(10,€),VAR1(10,8),DEV1(10,8),RNG1(10,8)
&sSmMi(10,8)
INTECER XNTS(10,8,4)
INTEGER®"Z ISICMA
DIMENSION ISIGHA(10,8,4,2000)
INTEGER N(19,8)
c
DO 200 L=i,"
DO 180 K=1,8
: DO 160 J=1,10
c
C COMPUTES INDIVIDUAL STATISTICS ON SURFACE AND BOT"OM LAYERS,
C  CUMULATIVE STATISTICS FROM SURFACE TO BOTTOM OF LAYER 3.

IF(L .EQ. -2 .OR. L .EQ. 4) GO TO 50
N(J,R) = KNTS(J,K,L)
SUH(J K)-SIGSLM(J K,L)
G0 TO 60
50 N(J,K) = N(J,K) + RNTS(J,K,L)
SUM(J K) = suv(J K) + SIGSUM(J K, L)
60 I“(N(J K) .LT. 1) GO TO 120
AVG1(:,K) = SUM(J,K}/FLOAT(N(J, K))
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Qo0

120
125

140
142

145
150

160
180

200

GO TO 125
AVG1(J,R) = 0.0
CONTIRUZ
SIGMIN
SIGMAX
Ss

100.0
0.0
0.0

DO 142 T1=1,L

IEND = KNTS(J,K,L)

IF(IEND .EQ. 0) IEND=1

DO 140 M=1,IEND

SIGMA = ISIGMA{J,K,L,M)/100.0
SS = SS + (SIGMA - AVG1(J,K))%%2
SIGMAX = AMAX1(SIGMAX,SIGMA)
SICMIN = AMIN1(SIGMIN,SICMA)
CONTINUR

CONTINUE

IF(N(J,K) .LE. 1) GO TO 145
VAR1(J,K) = SS/FLOAT(N(J,K)-1)

GO TO 150

VAR1(J,K) = 0.0

DEV1(J,K) = SQRT(VAR1(J,K))
RNG1(J,K) = SIGMAX-SIGMIN
CONTINUE

CONTINUE

CALL RITER(AVG1,VAR1,DEV1,RNG1,N,L)
CONTINUE

RETURN
END

 EERE NR SRE SE  waR

SUBROUTINE RITER(AVG1,VAR1,DEV1,RNG1,N,L)

WRITES SUMMARY OF CUMULATIVE STATS IN TABULAR FORM, BY_ﬁEPTH

COMMON /TRE/ ISTIME,IETIME .
REAL AVG1(10,8),VAR1(10,8),DEV1(10,8),RNG1(10,8)
INTEGER A,B,N(10,8)

WRITE(3,5) ISTIME,IETIME

FORMAT{//1X,'FOR MONTHS BEGINNING: ',Ik,', AND ENDING: *,IX)
A=0 .

I-85
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Program DEXSTAT

(¢ ]

O0ODNAANAONONOAOO00O0O0ON

= LE10
IF(L .EQ. 4) A=30
IF(L .BEQ. 4) B=100
IF(L .BQ. 5) GO TO 15
WRITE(3,10) A,B
1¢ FPORHAT(//71X,'STATISTICS O SISMATEE FOR DEPTHS EDTWERN '
& I6,' AED',16,' METRES')

J=11

£O 180 J1=1,10

J=J-1

VRITE(3,60) (AVG1(v,K), K=1,8)

WRETE(3,82) (VARI(J,%), £=1,8)

WHITE(3,8&') (DEYi(J,K), K=1,8)

WRITE(3,86) (RNGY(J,K), R=1,8)

WRITE(3,E8) (w{J,K), ~ k=1,8)

80 FCRMAT(/IX, 'BEAN',  T15,BF8.2)
82 FORHAT(1X, 'VARIANCE!, T15,6F3.2)
84 romM QT(1X,‘ST'. Du?.',TTG.B?S.Z)
86 0"‘ AT(1X, YHARGE®, T15,8r8.2)
B8 FORRAT(1X,'NO. 035.!, T15,816)

180 CONTINUE
200 COUTINTE
NETURY
ERD .
313 8% f 21} &3 L 23] [ 2] (2.1}

NOTES OH PROGRAM:

PRUGRAM READS LATITGDE, LOMGITUDE, DEPTH, DATR, SIGHA-T, AXD
FECORD TYPE. RECCRD 1S REJECTED (!0 FURTHER PROCESSING OCCURS)
IF:
® RECORD TYPE = 1,
® LAT CR LOWG IS OUT OF DZSIRED RANGE,
DEPTH IS ESLOW 100 METRES,
® VLLUES FOR LEPTH OR SICMA-T COULD NOT BE
TRAKSLATED FRCM CCDED VALUE OW TAPE.

OTHERWISE, I?IGME(J K,L,M) IS CLASSIFIED BY GRID LOCATION NORTH (J),
NID LO"ATIO\ WEST (i\), DEPTR RANGE (L), AKD KUMBER OF THIS

RECORD IN THIS CATECORY (M). ISICMA IS ASSIGNED RS A HALF-WORD

INTEGER TO REDUCE THE TOTAL MEMORY REQUIRYFERT.

KBLR OF VALID VALUES OCCURING DORIKG THE SUM{ER PERIOD IS

ACCRTLATED AS 'I5CM'. . v

'STAT2' CALCULATES CUMULATIVE STATISTICS POR THE UPPER THREE LAYERS,

IF STAT2 IS CALLED, 'RITER' -IS CALLED FROM WITHIN STAT2, AKD SUBROUTINE

'OUTPUT' IS NOT CALLED.
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The Department of the Interior Mission

As the Nation's principal conservation agency, the Department of the Interior has responsibility
for most of our nationally owned public lands and natural resources. This includes fostering
sound use of our land and water resources; protecting our fish, wildlife, and biological diversity;
preserving the environmental and cultural values of our national parks and historical places;
and providing for the enjoyment of life through outdoor recreation. The Department assesses
our energy and mineral resources and works to ensure that their development is in the best
interests of all our people by encouraging stewardship and citizen participation in their care.
The Department also has a major responsibility for American Indian reservation communities
and for people who live in island territories under U.S. administration.

The Minerals Management Service Mission

As a bureau of the Department of the Interior, the Minerals Management Service's (MMS)
primary responsibilities are to manage the mineral resources located on the Nation's Outer
Continental Shelf (OCS), collect revenue from the Federal OCS and onshore Federal and Indian
lands, and distribute those revenues.

Moreover, in working to meet its responsibilities, the Offshore Minerals Management Program
administers the OCS competitive leasing program and oversees the safe and environmentally
sound exploration and production of our Nation's offshore natural gas, oil and other mineral
resources. The MMS Minerals Revenue Management meets its responsibilities by ensuring the
efficient, timely and accurate collection and disbursement of revenue from mineral leasing and
production due to Indian tribes and allottees, States and the U.S. Treasury.

The MMS strives to fulfill its responsibilities through the general guiding principles of: (1) being
responsive to the public's concerns and interests by maintaining a dialogue with all potentially
affected parties and (2) carrying out its programs with an emphasis on working to enhance the
quality of life for all Americans by lending MMS assistance and expertise to economic
development and environmental protection.
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