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PREFACE

This report is the fifth in a series describing the development of a three-dimen-
sional model for estuaries and coastal seas.! In Volume I, a basic framework for
computation was designed. In Volume II, this was extended and different aspects
of the computations were reported. Volume III presented a listing of the program
as developed up to that time.

Volume 1V, a companion volume to this, introduces a significant change in the
computation method which makes the computation more stable and removes the
most critical stability condition. In addition, a computation of the subgridscale
energy is introduced by which turbulence closure is obtained.

In the present volume, the program listing and an example are presented. The
program, which replaces the one listed in Volume III, can assist engineers and
scientists in many applications involving the understanding and control of inland
and coastal waters. But because it was developed with a general application in
mind, many of its options were not tested in the course of the study—in particular,
the various possibilities for specifying open boundary conditions.

Even though the model in its present form appears to be useful for many
engineering investigations, much care must be exercised in its employment. Suc-
cessful application will depend on the capabilities of the investigator and on his
insights into the physical processes occurring in the body of water to be modeled.

The work presented here was supported wholly by funds provided by the
United States Department of the Interior as authorized under the Water Resources
Research Act of 1964, Public Law 88-379, as amended.

! A Three Dimensional Model for Estuaries and Coastal Seas: Volume I, Principles of Computation,
R-1417-OWRR, by Jan J. Leendertse, Richard C. Alexander, and Shiao-Kung Liu, The Rand Corpora-
tion, December 1973; Volume I, Aspects of Computation, R-1764-OWRT, by Leendertse and Liu, June
1975; Volume III, The Interim Program, R-1884-OWRT, by Leendertse, Liu, and Alfred B. Nelson,
October 1975; Volume IV, Turbulent Energy Computation, R-2187-OWRT, by Leendertse and Liu, May
1977.
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SUMMARY

This report describes the computer program of a three-dimensional model,
including subgridscale turbulent energy for nonhomogeneous lakes, bays, estuar-
ies, and coastal seas. The computer code is programmed for implementation of
computation methods described by Jan J. Leendertse and Shiao-Kung Liu in a
companion report.!. The program can perform numerical integration of the equa-
tions of motion, continuity, transport of salt, heat, turbulent energy, and a pollutant
constituent. The dynamic fields of salinity and temperature are coupled to the
equations of motion through the use of a nonlinear equation of state. The effect of
the vertical density gradient on the vertical exchange is evaluated by the Richard-
son number computed using the local turbulent energy level.

In addition to the main computer program, the variable definitions, input
parameters, implementation, and operational aspects are also described and a
sample case is given.

! A Three-Dimensional Model for Estuaries and Coastal Seas: Volume IV, Turbulent Energy Compu-
tation, The Rand Corporation, R-2187-OWRT, May 1977.
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I. INTRODUCTION

The computer program presented in this report has been developed for the
computation of movements of water and dissolved substances in estuaries and
coastal sea systems. When the initial and boundary values are provided, the pro-
gram gives the transient variation of the interior flow field and the distribution of
constituents by means of the finite difference solution of the equations of motion,
continuity, constituent transport, and the balance of subgridscale (SGS) turbulent
energy. The program was coded in FORTRAN IV language for implementation of
the computational method described in a companion report by Leendertse and Liu
[1]. That report gives a detailed account of the basis for method selection, accuracy,
limitations, and restrictions associated with the method of solution.

The present report, fifth in a series describing the development of a three-
dimensional model for estuaries and coastal seas [1-4], presents the program in
detail and furnishes the information required for running it. Section II gives the
functions of the main program and each subroutine. Names of the FORTRAN
variables used in the program are listed in alphabetical order in App. A. The
definition and units of each variable listed are also given. The program source
listing is presented in App. B.

Input requirements for making a simulation run are described in Sec. III.
Input parameters are listed in App. C in the order of input data sequence, followed
by a listing of a sample input data deck. Each of the input parameters or data sets
is identified by the card sequence, column number, and FORTRAN variable names,
and is followed by a description of its use. Selected output from a sample simulation
is presented in App. D.

In Sec. IV, some aspects of implementing the modeling system are described.



II. PROGRAM DESCRIPTION

The computational program consists of a main program and a set of subrou-
tines written in FORTRAN IV. It operates on IBM 360/370 series machines.

The main program reads and prints all control parameters and input data. It
also administers the output display, and controls saving and reading of data for the
restart of simulation. The subroutines are listed and described in Table 1. Table 2
gives dimensions for the arrays in the blank COMMON block, and Table 3 for the
arrays in program MAIN.

Table 1
DESCRIPTION OF SUBROUTINES

DSVP Computes local density of water from most recent values
of temperature and salinity according to equation of state.
PRNT1—
PRNT6 Control the format of output reports according to user’s

specification.

RESAL Specifies manner in which initial values of salinity field
are to be read at beginning of simulation. (If a constant
salinity field is specified, 2 “RETURN” instruction should
be inserted at the beginning of this subroutine to bypass
its execution.)

SESUV Computes new water level.

Sets up conditions for computation of velocity and con-
stituent concentration at closed and open boundaries.

Computes constituent concentrations at upper time level
for entire field.

Computes velocity components u and v at upper time
level for entire field.

SETCON Sets up initial conditions for time integration and defines
constants used frequently in computation.

' SGSLOS Computes constituent concentrations across open bound-
aries.

TIDAL Specifies water level information at open boundary of
model. In the sample program, specifies angular fre-
quencies of, and Fourier coefficients associated with,
major tidal components. (If model is used for an enclosed
body of water, such as a lake, this subroutine should be
bypassed.)

TRANS Handles output of computed results to a sequence of
time series data at user-specified locations.



Table 2

DIMENSIONS OF ARRAYS IN BLANK
COMMON BLOCK

Arrays Dimensions
U,V,ST,E,P N, M, KMAX, 3
W, TAUX, TAUY, EPSLON N, M, KMAX+1
PGRAX, PGRAY, RHO N, M, KMAX
SE N, M, 3
KH, C, RHOZ, HZ, NSE N, M
AHUV N, 3, KMAX
DEPTH KMAX
HS KMAX+1
YY,ZL KMAX, KMAX

Table 3
DIMENSIONS OF ARRAYS IN
PROGRAM MAIN
Arrays Dimensions

UG1, UG2,UG3,
VG1, VG2, VG3,
SG1, SG2, SG3

» 8G2, 8G3, M, KMAX
TG1, TG2, TG3, N, M,
EG1, EG2, EG3,
PG1, PG2, PG3

SEG1, SEG2,
SEG3, PRINT



III. INPUT PARAMETERS

Making a numerical simulation using the model presented in this report re-
quires the insertion of several groups of data for the following purposes:

o To specify control parameters for the execution of machine computation.
o To describe physical characteristics of the system to be simulated.

e To set up initial conditions for the numerical integration.

o To provide boundary conditions during the simulation.

o To select coefficients and constants for the computation.

o To specify time intervals and locations for displaying results.

To describe the requirements and conditions for model setup and data inser-
tion, we use a sample data sequence involving a rectangular basin that has a
time-varying water level input at the open boundary and a river inflow at the closed
end. Appendix C contains a table showing the location, format, name, and descrip-
tion of the input data, as well as a listing of the sample run’s actual data deck.
Results of the sample simulation are presented in App. D.



IV. IMPLEMENTATION AND OPERATIONAL ASPECTS

The program presented here can be implemented on computer systems with an
extended FORTRAN compiler that accepts variables with four subscripts. The core
size and central processing unit (CPU) time requirements and the input/output
(I/0) requirements for model implementation depend on the grid dimensions of the
model schematization, the size of the time integration steps, the user-specified
frequency for output display, and the computer installation.

Experience with the FORTRAN H compiler and the IBM 370/158 system has
shown that in the sample case, a rectangular model with a grid dimension of
10x26x6 uses approximately 348,000 bytes of core memory, and each simulation
time step requires about 4.4 seconds of CPU time. The compilation time was approx-
imately 115 seconds. The Long Island Sound sample case described in Leendertse
and Liu [1] has a grid dimension of 24x79x9. With the FORTRAN H compiler on
an IBM 360/91 machine, the model uses approximately 2 million bytes of core
memory, and each simulation time step requires approximately 3 seconds of CPU
time.

In addition to the core space required for making a simulation with the model,
the system may require up to four data files for accumulating data for later process-
ing or restart. These unformatted files contain the following data:

File 1- TITLE is written as the first record, and KMAX, LMAX, M, N,
DX, DY, TD, HS, KH, C are written as the second record. Then
arrays of the state variables are saved at time level L1. The
following records are written at intervals of LGRPH:

Rec. 1- L, SE
Rec. 2 -
Rec. 3 -
Rec. 4 -
Rec. 5 -
Rec. 6 -
Rec. 7 -
Rec. 8 -

TEHHE R <A

Files 2 and 8 - Data required for restarting the simulation are saved at all
three time levels. The following records are written at intervals
of LRST:

Rec. 1- L, L1, L2, L3, IB, JB, KB, UVB, KH, HS
Rec. 2 - CP0, CLAM, CLAMO, CP1, CLAM1, RHOT, RMM1, RMM2
Rec. 3- M, MM1, MM2, N, NM1, NM2, DX, DY, RDX, RDY, RDXS,

RDYS

Rec. 4 - DT, DT2, DT4, CNU, GRAV, KMAX, CKA, AHX, AHY, AMX,
AMY, F

Rec. 5- RHOM, RHOM2, ALPHO, TINV, THETA, RHOA, WSPD, PHI,
WINCH



Rec. 6 -

Rec. 7 -
Rec. 8 -
Rec. 9 -
Rec. 10 -
Rec. 11 -
Rec. 12 -
Rec. 13 -
Rec. 14 -
Rec. 15 -

File 4 -

C, RHOZ, HZ, UFLOS, UFLOT, UFLOE, UFLOP, LTURN,
STURN, TTURN, ETURN, PTURN

W, TAUX, TAUY

PGRAX, PGRAY, RHO

T3 wn<gc

SE

Data are saved at specified locations and used for time
histories. This file is written using subroutine TRANS and may
be either sequential or direct access. Fixed size records are
written when a temporary buffer is filled. Initially, TITLE,
DATE, DT, LMAX, LHIST, MHIST, NOWL3, NOCUR3, MWL3,
NWL3, TITWL3, MC3, NC3, KC3, TITC3, and some flags are
saved. At intervals of LHIST, time (L) and the values of water
level (SE) and of current (u and v) at the designated stations are
saved. When the run terminates, the maximum and minimum
values of water level and current are saved.

If one or more of the above files is not desired, a dummy output unit must be
specified in the job control language (JCL). For a non-IBM computer, the JCL
describing the job and data file must be converted to appropriate form.



Appendix A

DEFINITION OF FORTRAN VARIABLES

(* indicates variable array)

FORTRAN Symbol Definition and Units
A Temporary variable for wind speed (cm/sec).
B Temporary variable for wind-generated kinetic
energy (ergs/unit mass).

*C  Values for Chezy coefficient (square-root of
cm/sec).

*E  Variables for kinetic energy density (ergs/unit
mass).

F  Coriolis parameter.

H Temporary value for layer thickness (cm).
I Index for spatial differencing in x-direction.
J  Index for spatial differencing in y-direction.
K Index for vertical grid.

L Index for time level

M Index used for max number of grid points in
x-direction.

N Index for the max grid number in y-direction

*P  Variables for pollutant concentration in a
user-specified unit.

*S  Variables for salinity (gr/kg, or approx gr/l).

*T  Variables for temperature in Celsius.

*U  Velocity components in x-direction (cm/sec).

*V  Velocity components in y-direction in (cm/ sec).

*W  Velocity components in z-direction in (cm/sec).

AE  Recursion coef of turbulent energy diffusion in
z-direction.

AP  Recursion coef for vertical implicit computation of
pollutant constituent diffusion in z-direction.

AS  Recursion coef for vertical implicit computation of
salt diffusion in z-direction.

AT  Recursion coef for vertical implicit computation of
heat diffusion in z-direction.

AU  Recursion coef for vertical implicit computation of
momentum transfer in x-direction.

AV Recursion coef for vertical implicit computation of
momentum transfer in y-direction.

Al Coef relating transfer coef of vertical exchange of
momentum to transfer coef for vertical exchange
of kinetic energy.

A2  Coef for estimating decay of kinetic energy
density.

A3  Coef for turbulent energy generation at bottom.



A4

BE
BP
BS
BT
BU
BV
CB
Cp
CS

CT
CU

Cv
DG
DP
DS

DT
DU

1%

DX
DY
EM
EN
HB

HC
HL
HQ

Coef relating vertical exchange coef of mass and
heat to universal vertical exchange coef as derived
from local subgridscale turbulent energy intensity.
Recursion coef for vertical implicit computation of
turbulent energy diffusion in z-direction.

Recursion coef for vertical implicit computation of
pollutant constituent diffusion in z-direction.
Recursion coef for vertical implicit computation of
salt transfer.

Recursion coef for vertical implicit computation of
heat transfer.

Recursion coef for vertical implicit computation of
momentum transfer in x-direction.

Recursion coef for vertical implicit computation of
momentum transfer in y-direction.

Averaged value of Chezy coef in x-direction
(square-root of cm/sec).

Recursion coef for vertical implicit computation of
pollutant constituents transport in z-direction.
Recursion coef for vertical implicit computation of
salt transport in z-direction.

Input value for Chezy coef (square-root of cm/sec).
Recursion coef for vertical implicit computation of
momentum transfer in x-direction.

Recursion coef for vertical implicit computation of
momentum transfer in y-direction.

Recursion coef for vertical computation of
turbulent energy transfer in z-direction.

Recursion coef for vertical implicit computation of
pollutant transfer in z-direction.

Recursion coef for vertical implicit computation of
salt transfer in z-direction.

Value of time step for integration (sec).

Recursion coef for vertical implicit computation of
momentum transfer in x-direction.

Recursion coef for vertical implicit computation of
momentum transfer in y-direction.

Horizontal grid size in x-direction (cm).

Horizontal grid size in y-direction (cm).

Total value of computed e(j,i,k,}) in the field.
Variable for SGS energy density (ergs/unit mass).
Averaged value of layer thickness in x-direction
(cm).

Surface layer thickness for time level L3 (cm).
Temporary variable.

Averaged value of layer thickness in z-direction
(cm).



HR

*HS
HT
HZ
H2
*IB
IH

II
1J

*JB
JH

J1

*KB

*KH

KK
KR
KT
K1
K2
K3
LB
LC

LF
11
L2
L3
NH
PI
PM
Q1
RU

RV
*SE

TD
T1
UB

VB
Vv
WL
WO
XE
XL

Average surface layer thickness in y-direction
(cm).

Thickness of each layer in z-direction.
Temporary variable.

Unused parameter.

Temporary variable for layer thickness (cm).
Location indices for open boundary in x.
Location index for water level station in x.
Index.

Index.

Location indices for open boundary in y.
Temporary variable.

Index.

Input parameters used to specify type of opening.
Number of layers at location x,y.

Index.

Number of layers at location i+ 1.

Number of layers at location j+1.

Maximum number of layers.

Index.

Index.

Unused parameter.

Control parameter for frequency of time
smoothing.

Index.

Time level index.

Time level index.

Time level index.

Index.

3.1415926

Cumulated value for pollutant concentration.
Temporary variable similar to Q2, Q3, Q4, etc.
Bottom stress for vertical implicit computation in
x-direction.

Bottom stress for vertical implicit computation in
y-direction.

Water surface elevations (cm) from reference
plane.

Size of time step (sec).

Temporary variable similar to T2, T3, T4, etc.
Averaged velocity component in x-direction.
Temporary variable.

Averaged velocity component in y-direction.
Temporary variable.

Temporary variable.

Temporary variable.

Temporary variable.

Floating point value of time step number.



XP

XS
XT
XU

XV

YP
YT
YU

YV

*YY
*ZL
ABS
AHX
AHY
AMX
AMY
*BUF
CKA
CKE
CKH
CKP
CNU
CPO
Cp1
CTT
DEN
DHE
DHP
DHS
DHT
DHU
DHV
DTT
DT2
DT4
EBZ
EEM
EEP
*EG1
*EG2
*EG3
EJI
GEN
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Recursion coef for implicit computation of
pollutant diffusion in z-direction.
Temporary variable.

Temporary variable.

Recursion coef for implicit computation in
x-direction.

Recursion coef for implicit computation in
y-direction.

Temporary variable.

Temporary variable.

Recursion coef for implicit computation in
x-direction.

Recursion coef for implicit computation in
y-direction.

Distances from bottom to point of concern.
Length scales in turbulent energy computation.
Absolute value of variable.

Horizontal mass-heat diffusion coef in x.
Horizontal mass-heat diffusion coef in y.
Horizontal momentum diffusion coef in x.
Horizontal momentum diffusion coef in y.
Indices for time history data output.

Coef of vertical diffusion of mass.

Coef of vertical diffusion of kinetic energy.
Coef of vertical diffusion of heat.

Coef of vertical diffusion of pollutant.
Coef of vertical diffusion of momentum.
Constant in the equation of state.
Constant in the equation of state.
Temporary variable.

Temporary variable.

Temporary variable.

Temporary variable.

Temporary variable.

Temporary variable.

Temporary variable.

Temporary variable.

Temporary variable.

Temporary variable.

Temporary variable.

Temporary variable.

Temporary variable.

Temporary variable.

Values of energy for time level L1.
Values of energy for time level L2.
Values of energy for time level L3.
Temporary variable.

Temporary variable.



HBL
HBR
HBT
HB3
HEK
HPK
HSB
HSK
HSL
HSR
HST
HS1
HTD
HTK
HTM
HTS
HTX
HTY
IAH
IBT
IM1
IP1
JBT
JM1
JP1
K1U
K1V
KBT
KBT
*KC3
KC3
KHT

KI1
KI2
KI3
KI4
KKK
KM1
KN1
KP1
KP1
KQl
LP1
LP2
LP3
LP4
LST
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Temporary variable.
Temporary variable.
Temporary variable.
Temporary variable.
Temporary variable.
Temporary variable.
Temporary variable.
Temporary variable.
Temporary variable.
Temporary variable.
Temporary variable.
Temporary variable.
Temporary variable.
Temporary variable.
Temporary variable.
Temporary variable.
Temporary variable.
Temporary variable.
Temporary variable.
Location index.
Temporary index.
Temporary index.
Location index.
Temporary index.
Temporary index.
Temporary variable.
Temporary variable.
Temporary variable.
Type of opening.
Number of layers at current station.
Number of layers at specified current station.
Number of layer if entire model has same number
of layers.

Index.

Index.

Index.

Index.

Index.

Temporary index.
Index.

Temporary index.
Index.

Index.

Print-control parameter.
Print-control parameter.
Print-control parameter.
Print-control parameter.
Time step to restart computation.
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*MC3 Location indices for current station.

MM1 Temporary location index.

MM2 Temporary location index.

MOD Modulus.

*NC3 Location indices for current station.

NM1 Location index.
NM2 Location index.
*NSE Temporary variable.
NWD Index.
*PGl Temporary variable.
*PG2 Temporary variable.
*PG3 Temporary variable.
PHI Clockwise angle (deg) between model’s y-axis and
direction into which wind is blowing.
PJI Temporary variable.
PPM  Temporary variable.
PPP Temporary variable.
Q2A  Temporary variable.
Q4A  Temporary variable.
Q6A  Temporary variable.
Q8A  Temporary variable.
RDX Temporary constant.
RDY Temporary constant.

*RHO Density anomaly from mean density (RHOM).
RIX Richardson number for momentum transfer in x.
RIY Richardson number for momentum transfer in y.
SAL  Cumulative value of salinity.

SEM  Cumulative value of computed water level.
SET Unused parameter.
*SG1  Values of salinity for time level L1.
*SG2  Values of salinity for time level L2.
*SG3  Values of salinity for time level L3.
SJI  Temporary variable.
SSM  Temporary variable.
SSP  Temporary variable.
TD2 Temporary constant.
TD4 Temporary constant.
TEM  Cumulative value of computed temperature of
entire field.

*TG1  Values of temperature for time level L1.

*TG2 Values of temperature for time level L2.

*TG3  Values of temperature for time level L3.

TJI  Temporary variable.
TOM  Cumulative value of computed water level.
TTM  Temporary variable.
TTP Temporary variable.
UBK Temporary variable.
UBM Temporary variable.



UBP
*UG1
*UG2
*UG3
UM

UuUP

*UVB

VBK
VBM

VBP

VEL
*VG1
*VG2
*VG3
VVM

VVvP
WBX
WBY

ZLB

*AHUV

AHXP
*AHXT
AHYP
AHYT

BND1
BND2
BND3
BND4
BND5
CLAM
DHEI
DISpP
DRHO
*EINI

EINV

GRAV
HBB3
HBLB
HBL3
HBRB
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Temporary variable.

Values of u-component for time level L1.

Values of u-component for time level L2.

Values of u-component for time level L3.
Temporary variable.

Temporary variable.

Specified velocity components at open boundary.
Temporary variable.
Temporary variable.
Temporary variable.
Temporary variable.
Values of v-component for time level L1.

Values of v-component for time level L2.

Values of v-component for time level L3.
Temporary variable.

Temporary variable.

Temporary variable.

Temporary variable.

Temporary variable.

Horizontal diffusion coef derived from deformation
of velocity field.

Fixed portion of horizontal diffusion coef for
transport of pollutant in x-direction.

Fixed portion of horizontal diffusion coef for
transport of heat in x-direction.

Fixed portion of horizontal diffusion coef for
transport of pollutant in y-direction.

Fixed portion of horizontal diffusion coef for
transport of heat in y-direction.

Temporary control parameter.

Temporary control parameter.

Temporary control parameter.

Temporary control parameter.

Temporary control parameter.

Constant in the equation of state.

Temporary variable.

Temporary variable.

Temporary variable.

Specified initial values at open boundary for
estimating concentration recovery of SGS
turbulent energy density.

Initial value for turbulent energy density specified
for entire field.

Gravitational acceleration.

Temporary variable for average layer thickness.
Temporary variable for average layer thickness.
Temporary variable for average layer thickness.
Temporary variable for average layer thickness.

)



HBRT
HBR3
HBTL
HBTR
HBT3
HBU1
HBV1
HESQ

IAHM
IAHP

IMC3
INC3
KBST

KCUR

KLP2
KMAP
KMAX

LMAX
LRST
*MWL3

NREC
*NWL3

*PINI

PINV
RDXS
RDYS
RHOA

RHOM

RHOT
RHOZ

RICH
RMM1

RMM2
*SEG1

*SEG2
*SEG3
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Temporary variable for average layer thickness.
Temporary variable for average layer thickness.
Temporary variable for average layer thickness.
Temporary variable for average layer thickness.
Temporary variable for average layer thickness.
Temporary variable for average layer thickness.
Temporary variable for average layer thickness.
Temporary variable in turbulent energy
computation.

Temporary index for horizontal diffusion
coefficient.

Temporary index for horizontal diffusion
coefficient.

Temporary index.

Temporary index.

Temporary constant denoting layer number at
open boundary point.

Layer number at current station.

Print-control parameter.

Print-control parameter.

Mazximum number of layers assigned for vertical
grid dimension.

Number of time steps specified for simulation.
Frequency to write restart file.

Location indices for water-level station in
x-direction.

Temporary index for data management.

Location indices for water-level station in
y-direction.

Specified initial values at open boundary for
estimating concentration recovery of pollutant
constituent.

Initial value of pollutant concentration field.
Reciprocal of square of x-grid spacing.

Reciprocal of square of y-grid spacing.

Density of air.

Mean value for computing density anomaly,
usually set to 1.0.

Actual value of water density.

Twice the vertically averaged value of density.
Richardson number.

Coef used for Richardson number-related vertical
exchange coef.

Coef used for Richardson number-related vertical
exchange coef.

Values of computed water level for time level L1.
Values of computed water level for time level L2.
Values of computed water level for time level L3.
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*SINI  Specified initial values for salinity at open
boundary.
STMP Initially specified value of salinity.
*TAUX Inter-layer shear-stress terms in x-direction.
*TAUY Interlayer shear-stress terms in y-direction.
TEMP  Unused parameter.
*TINI  Specified initial values at open boundaries.
TINV  Initially specified value of temperature array.
UBAR Temporary variable.
VBAR Temporary variable.
WBXM  Temporary variable.
WBXP  Temporary variable.
WBYM  Temporary variable.
WBYP  Temporary variable.
WSPD  Input windspeed (knots).
WSPS  Converted wind speed (cm/sec).
ZEXP Temporary variable.
*ZWL3  Water levels at water-level stations.
AHXBB Temporary variable for averaged values of
horizontal diffusion coefficient.
AHXLB Temporary variable for averaged values of
horizontal diffusion coeflicient.
AHXPL Temporary variable for averaged values of
horizontal diffusion coef.
AHXPR Temporary variable for averaged values of
horizontal diffusion coef.
AHXRB Temporary variable for averaged values of
horizontal diffusion coef.
AHXSL Temporary variable for averaged values of
horizontal diffusion coef.
AHXSR Temporary variable for averaged values of
horizontal diffusion coef.
AHXTB Temporary variable for averaged values of
horizontal diffusion coef.
AHXTL Temporary variable for averaged values of
horizontal diffusion coef.
AHXTR Temporary variable for averaged values of
horizontal diffusion coef.
AHYBB Temporary variable for averaged values of
horizontal diffusion coef.
AHYLB Temporary variable for averaged values of
horizontal diffusion coef.
AHYPB Temporary variable for averaged values of
horizontal diffusion coef.
AHYPT Temporary variable for averaged values of
horizontal diffusion coef.
AHYRB Temporary variable for averaged values of
horizontal diffusion coef.



AHYST

AHYTB

AHYTT

ALPHO
CLAMO
CLAM1
CWMAX
DECAY
*DEPTH
EGRAD

*ETURN

GENN1

GENN2

HBLB3
HBLLT
HBLT3
HBRT3
HBTR3
LGRPH
LHIST
*LTURN

MHIST
NAVDA
NHIST
NOWL3
NUNIT
PGRAD

*PGRAX
*PGRAY
*PTURN

SEINV

SGRAD

SKIPT
*STURN
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Temporary variable for averaged values of
horizontal diffusion coef.

Temporary variable for averaged values of
horizontal diffusion coef.

Temporary variable for averaged values of
horizontal diffusion coef.

Constant used in equation of state.

Constant used in equation of state.

Transitional variable in equation of state.

Upper or lower limit for output.

Decay coef for pollutant concentration (1/sec).
Local depths in (cm).

SGS turbulent energy gradient across open
boundary.

Stored values of SGS turbulent energy at open
boundary for computing energy transport across
open boundary.

Energy generation term from interface located
above the layer of concern.

Energy generation term from interface located
below layer of concern.

Temporary variable for averaged layer thickness.
Temporary variable for averaged layer thickness.
Temporary variable for averaged layer thickness.
Temporary variable for averaged layer thickness.
Temporary variable for averaged layer thickness.
Frequency to write an output file.

Frequency to write time-history file.

Time step at which most recent change of current
direction took place at open boundary.

Buffer size for time history output file.

Constant for time history output file.

Constant for time history output file.

Number of water level stations.

Output unit for time history file.

Pollutant concentration gradient across open
boundary.

Pressure gradient terms in x-direction.

Pressure gradient terms in y-direction.

Stored values of pollutant concentration when
current changes its direction from ebb to flood at
open boundary.

Initial specified value of water level for the entire
computational field.

Salinity gradient across open boundary.

Variable not used in computation.

Stored values of salinity when current changes its
direction from ebb to flood at open boundary.



TGRAD
THETA

*TITC3
*TITLE
*TTURN

*UFLOE

*UFLOP
*UFLOS
*UFLOT
WINCH

*WLMAX
*WLMIN
*ZCUR3

ANGLAT
*CURMAX
*CURMIN
DUVDZI
DUVDZ2
*EPSLON

ERETIM

ESQRT1
ESQRT2
HBLLT3

NOCON3

NOCURS3
PRETIM

RHOBXZ
RHOBYZ
SALINV
SETIDE

SRETIM
*TITWL3
TRETIM

WSCALE
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Temperature gradient across open boundary.
Coef of momentum transfer across air-water
interface.

Names of current stations.

Title of simulation.

Stored values of temperature at open boundary
when current changes its direction from ebb to
flood.

Kinetic energy density of inflow at outside of open
boundary.

Pollutant concentrations of inflow.

Salinity of inflow at outside of open boundary.
Temperature of inflow.

Flag for changing wind speed during computation
restart.

Maximum values of water level at selected
stations.

Minimum values of water level at selected
stations.

Value of computed value of w-component of
current.

Latitude (deg).

Maximum values of current at selected stations.
Minimum values of current at selected stations.
Temporary variable for velocity derivatives.
Temporary variable for velocity derivatives.
Computed vertical exchange coef from SGS
turbulent energy.

Recovery time (hrs) for SGS energy at open
boundary.

Temporary variable in energy computation.
Temporary variable in energy computation.
Temporary variable for averaged layer thickness.
Constant for time history output file.

Number of current stations.

Recovery time (hrs) for pollutant concentration at
open boundary.

Temporary variable for density derivatives.
Temporary variable for density derivatives.
Specified initial value for salinity in field.
Convoluted value of water level from tidal
constituents.

Recovery time (hrs) of salinity at open boundary.
Names of specified water level stations.

Recovery time (hrs) of temperature at open
boundary.

Multiplier for linear increase of wind speed in
time.



Appendix B
PROGRAM LISTING

CQQQ.O0.00.0QQ.Q.l.'.lQllOQQQQ.QQ!QQOQOOQQ.OO!QQQQIQQCDQQQQQCQQOQOQDOQ
CI......Q........."Q.Q....Ql.l.l...‘......Qll’.....l...l.'l.......".

C
c THREE-DIMENSIONAL MODEL
c

CC..!'.’.C.I!QQ..QIl..I.I"l...’l..’l.l.....’......C.'IQQQ.!C..l...’..
C....’...'Q.'..Q."..."...lGII!ll.l.’.'I..’..."l..’l.l'..l..‘....l.‘
COMMON CPO,CLAM,CLAMO,CP1,CLAM] ,RHOT
COMMON M,MM1,MM2,N,NM1 ,NM2,Dx,DY,RDX,RDY,RDXS,RDYS
COMMON DT,DT2,DT4,CNU,L.L1,L2,L3,GRAV,KMAX,CKA, AHX, AHY , AMX, AMY F
COMMON RHOM, RHOM2 , ALPHO , TEMP, THETA ,RHOA , WSPD , PHI ,WINCH
COMMON P1,KMAP,TD,TD2,TD4,KHT ,CT,CKH, AHXT ,AHYT
COMMON RMM1,RMM2,CKP , AHXP , AHYP ,PRETIM,PINV,DECAY
COMMON U(10,26,6,3),V(10,26,6,3),5(10,26,6,3),7(10,26,6,3)

COMMON W(10,26,7),TAUX(10,26,7),TAUY(10,26,7) ,EPSLON(10,26,7)
COMMON PGRAX(10,26,6) ,PGRAY(10,26,6),RHO(10,26,6)

COMMON SE(10,26,3) ,KH(10,26),C(10,26),HS(7),YY(6,6),DEPTH(6)
COMMON RHOZ(10,26) ,HZ(10,26) ,NSE(10,26) ,ZL(6,8)

COMMON 1B(100),UB(100),KB(100),UVB(100) ,AHUV(10,3,6)

COMMON UFLOS(100) ,UFLOT(100),UFLOP(100),PTURNC10,100)

COMMON STMP,LTURN(10,100),STURN(10,100),SET LTTURNC10,100)

COMMON
COMMON

SINI(10,100),TINI(10,100),SRETIM,TRETIM
ETURN(10,100) ,EINI(10,100),UFLOE(100),E(10,26.6,3)

COMMON ERETIM,EINV,TINV,SALINV,P(10,26,6,3),PINI(10,100)
DOUBLE PRECISION CPO,CLAM,CLAMO,CP1,CLAMI,RHOT
DIMENSION PRINT(10,26)

DIMENSION UG1(10,26,6) ,UG2(10,26,6),UG3(10,26,6)
DIMENSION VG1(10,26,6),v62(10,26,6),VG63(10,26,6)
DIMENSION SG1(10,26,6),562(10,26,6),563(10,26,6)
DIMENSION TG1(10,26,6),762(10,26,6),TG3(10,26,6)
DIMENSION EG1(10,26,6) ,EG2(10,26,6) ,EG3(10,26,6)
DIMENSION PG1(10,26,6),PG2(10,26,6) ,PG3(10,26,6)
DIMENSION SEGI1C€10,26),5EG2(10,26) ,SEG3(10,26)

DIMENSION TITLE (20) ,DATE(Y4)

DIMENSION BUF (100)

DIMENSION WLMAX(20),WLMIN(20),CURMAX(3,9,20),CURMIN(3,3,20)
DIMENSION MWL3(20) ,NWL3(20),TITWL3(5,20),ZWL3(20)
DIMENSION MC3(20) ,NC3(20),T1TC3(5,20),ZCUR3(3,20) ,KC3(20)
EQUIVALENCE (UGI(1,1,1),U(1,1,1,1))

EQUIVALENCE (UG2(1,1,1),U(1,1,1,2))

EQUIVALENCE (UG3(1, 1.1) Uet,1,1,3n

EQUIVALENCE (VG1(1,1,1),v(1, 1 1,1))

EQUIVALENCE (VG2(1,1,1),v(1,1,1,2))

EQUIVALENCE (VG3(1,1,1),Vv(]1, 1 1,3))

EQUIVALENCE (SG1(1,1,1),5¢(1, 1.1.1))

EQUIVALENCE (SG2(1,1,1),5(1,1,1.2))
mUWMLME(&Bu.Ll)SU1.L3n

EQUIVALENCE (TG1(1,1,1),T7C1,1,1,1))

EQUIVALENCE ((7G2(1,1,1), T(l.l.l.&))

EQUIVALENCE (TG3(1,1,1),7T(1,1,1,3))
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EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
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(EG1(1,1
(EG2(1,1
(EG3(1,1!
(PG1(1],1
(PGe(t,1
(PG3(1,1

EQUIVALENCE
EQUIVALENCE

1 FORMAT
*

FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT

VOO LW

22 FORMAT

*

23 FORMAT
*

24 FORMAT

25 FORMAT

26 FORMAT
*

27 FORMAT

28 FORMAT

29 FORMAT

* K % % %

30 FORMAT
31 FORMAT
32 FORMAT (1HO,2X, "CKH', 10X, 'AHXT ' ,B6X, "AHYT ' ,4X,

(SEGI (1,

(SEG2 (1,

(SEG3(1,

(1X,'NU="',IPEl12.5,"' F=
X, "AMX="',1PE]2.5,' AMY

(20A4)

(4110,4E10.0)

(7E10.0)

(4110,5C01X,1PE12.5))

(701X,1PE12.5))

(IX,7111)

(1x,7211)

(20F4.0/20F4%.0)

(7£10.0)

(7(1X,1PE10.3))

(2110,5A4)

(3110,5A4)

(415,5€£10.0)

(7211

(1H0,5X, 'LMAX',8X, 'M' ,9X, 'N',6X, 'KMAX"' ,2X,'DT"',11X,'DX",
11X, 'DY*)

(1HO,2X, "ANGLAT ' ,7X, "AHX"', 10X, "AHY ', 10X, ‘AMX"' , 10X, 'AMY ",

10X, '"NU*, 11X, 'KAPA')

(1HO,2X, 'RHO ', 10X, ‘RHOA' ,9X, 'TINV',9X, 'THETA' ,8X, 'PHI ',

10X, '"WSPD ')

(1H0,6X, 'LP1*',7X, 'LP2" ,7X, 'LP3"',7X, 'LP4")

(1H0,6X, "KHT ' ,8X, 'LC"',5X, 'LGRPH' ,6X, 'KLP2")

(1H0,2X,'CT', 11X, '*SALINV',9X, 'SEINV' ,8X, 'RMM]| ' ,9X, 'RMM2',

NWe » = = « =
mMMUVUODOMMM
NP o s s e o e e

¢ @ o o 2 o o o e

e v e e e =
| e e o e e e et e

ce @+ @ # * e o = e

E12.5,
,IPE12.5)

C D = WU — NN -

| o v w0 v o e e e

8X, 'EINV")

(1H0,5X, 'DEPTHS OF LEVELS 1 THROUGH KMAX'}
(1HO, 3X, 'DEPTH ARRAY OF ESTUARY')

(1H0,5X, "LOCATION & TYPE OF OPENINGS®',/,

8X, ‘KB=(1,2,3,4)=(W,S,E,N)',7/,

8X, 'KB.GT.0=TIDAL OPENING',/,

8X, 'KB.LT.0=WATER INPUT',/,
8Xx,'1B',8X,'JyB',8X, 'KB', 13X, 'Uv' ,8X, 'UFLOS"',8X, 'UFLOT",
8X, "UFLOE' ,8X, 'UFLOP")

(1H0,2X, 'RESTART FREQUENCY' ,5X, 'LHIST")

(1HO, 'SALINITY AT LEVEL',I3,' IS BEING READ')
SKIPT',

*6X, 'SRETIM' ,5X,'TRETIM' 565X, 'ERETIM")

33 FORMAT
34 FORMAT
35 FORMAT

(1HO,5X, "MWL3' ,BX, 'NWL3"' ,4X, 'TITWL3")
(1HO0,6X, 'MC3*',7X,'NC3',9X, 'K' ,4X,'TITC3")
(1HO, 'RUN TERMINATING UNDER PROGRAM CONTROL,',I8,
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* INTEGRATION STEPS MAXMUM WATER LEVELS=
36 FORMAT (1R, DEPTH k= 12,801 0x. 120
37 FORMAT (X 101X, 1PETL .4
38 FORMAT (]HQ.2X, vy K=" _12,8t10x,12)
33 FORMAT LIHD,2X, " ZL K=" 12,9110x,121)

40 FORMAT (1x, Kl=",]12.,2x,1001x,1PE]] w))
41 FORMAT (1HD,.2X, CKP JBX, TAHXP  (7x, AHYP | 7Xx. PRETIM
. 5X, "PINV',7x, "DECAY ')

READ (5,2) TITLE
PRINT 2,TITLE
READ (5,3) LMAX,M,N,KMAX, TD.DX,DY
WRITE (6,21)
WRITE (6,5) LMAX,M ,N,KMAX,TD,DX,DY
READ (5,3) LST,LRST,LHIST
WRITE (6,30)
WRITE (6,51 LST,LRST,LHIST
READ (5,4) ANGL AT, AHX, AHY , AMX , AMY ,CNU,CKA
WRITE (6,22)
WRITE (6,6) ANGLAT , AHX, AHY , AMX , AMY ,CNU,CKA
F:.OOOIHSB'SIN(ANGLAT/57.8957795)
READ(5,10) CKH, AHXT , AHYT ,SKIPT,SRETIM, TRETIM,ERETIM
WRITE(6,32)
WRITE(B,11) CKH,AHXT_AHYT,SKIPT,SRETIM,TRETIM,ERETIM
READ (5,4) RHOM,RHOA‘TINV'THETA,PHI.NSPD
WRITE (6,23)
WRITE (6,6) RHOM,RHOA, TINV,THETA,PHI ,WSPD
READ (5,3) LP],LP2,LP3,LPy
WRITE (6,24)
WRITE (6,8) LP1,LP2,LP3,LPY
READ (5,3) KHT,LC,LGRPH,KLP2
WRITE (6,25)
WRITE (6,5) KHT ,LC,LGRPH,KLP2
READ (5,w) CT,SALINV.SEINV,RMMI,RMME.EINV
WRITE (6,26)
WRITE (6,6) CT,SALINV,SEINV,RMMI ,RMM2 ,E INV
READ (5,10) CKP, AHXP ,AHYP ,PRETIM,PINV,DECAY
WRITE (B6,41)
WRITE (6,11) CKP.AHXP,AHYP,PRETXM,PINV.DECAY
READ (5,4) (HS(K) ,K=1,KMAX)
WRITE (6,27
WRITE (6,6) (HS(K) ,K=1,KMAX)
DO 50 Kl=1, KMAX
DO 50 K=1, KMAX
YY(K,Ki)=.5%H5(K)
ZL(K,K1)=0.0
50 CONTINUE
DEPTH(1)=HS(1)
DO 55 Kl1=2,KMAX
DEPTH(K1)=DEPTH(K1-1)+HS(K])
Ke=K|-]

JIPEI2 S
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DO 55 K=1,K2
DO 55 K3=K,ke
YY(K,KI)=YY(K,KI)+HS(K3+1)
55 CONTINUE
DO 56 Kl1=1,KMAX
DO 56 K=1,K!
ZL(K.KI)=O.H'YY(K.K1)*SORT((I.—YY(K.KI)/DEPTH(KI)))
56 CONTINUE
WRITE (6,36) (K,K=1,KMAX)
WRITE (6,37) (DEPTH(K) ,K=1,KMAX)
WRITE (6,38} (K,K=1,KMAX)
DO 100 Kl=1,KMAX
WRITE (6,40) K1, (YY(K,K1),K=1,KMAX)
100 CONTINUE
WRITE (6,39) (K,K=],KMAX)
DO 105 K1=1,KMAX
WRITE (6,40) K1, (ZL(K,K1),K=],KMAX)
105 CONTINUE
NOWL 3=0
WRITE (6,33)
110 CONTINUE
NOWL 3=NOWL 3+
READ (5,12) MNLS(NONLB).NNL3(NONL3).(TITNL3(K,NONL3),K=I.5)
WRITE (6,12) MNLS(NOHLS).NNL3(NONL3),(TITHLS(K,NONLB)‘K=1.5)
IF(MAL3 (NOWL3) +NWL3 (NOWLZ) .NE.0) GO TO 110
NOWL 3=NOWL 3-1
NOCUR3=0
120 CONTINUE
NOCUR3=NOCUR3+1
READ (5,13) MC3(NOCUR3).NC3(NOCUR3).KC3(NOCUR3).
* (TITC3(K ,NOCUR3) ,K=1,5)
IF (MC3(NOCUR3)+NC3(NOCUR3) .NE. Q) GO TO 120
NOCUR3=NOCUR3-1
NHIST=0
NAVDA=0
MHIST=100
NUNIT=11
NWD=1]
NREC=1
MONE=~-1
ChWMAX=1.0E50
IF (KHT.NE.D) GO TO 250
DO 240 u=1,N
240 READ (5,16) (KH(J, ), I=1,M)
250 CONTINUE
CALL SETCON
IF (LHIST.EQ.0) GO TO 253
DO 252 1=1,NOCUR3
IMC3=MC3(])
INC3=NC3(])



252

1001

253

1000

255

275

KC3(1)=KH(INC3,IMC3)
DO 252 11=1,3

DO 252 K=1,KMAX
CURMAX(1],K, 1)==CWMAX
CURMIN(IT,K, I)=CHMAX
CONTINUE

DO 1001 I=1,NOWL3
WLMAX (1) =-CWMAX
WLMINC(1)=CWMAX
CONTINUE

NOCON3=0
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CALL TRANS (BUF.MHIST.TITLE,18.NREC.NND,NUNIT,NAVDA,O)
CALL TRANS (BUF.MHIST,DATE,H,NREC,NND,NUNIT,NAVDA.O)
CALL TRANS (BUF,MHIST,TD,I,NREC.NND.NUNIT,NAVDA.O)

CALL TRANS (BUF.MHIST.LMAX,].NREC.NND,NUNIT,NAVDA,O)
CALL TRANS (BUF.MHIST,LHIST.1.NREC,NND.NUNIT,NAVDA,O)
CALL TRANS (BUF,MHIST,MHIST.I,NREC.NND.NUNIT.NAVDA.O)
CALL TRANS (BUF,MHIST.MONE.1.NREC,NND.NUNIT.NAVDA.D)
CALL TRANS (BUF,MHIST,NONL3,1.NREC.NND.NUNIT.NAVDA.O)
CALL TRANS (BUF.MHIST.NOCUR3.].NREC‘NND.NUNIT.NAVDA.O)
CALL TRANS (BUF.MHIST,NOCONZ.I,NREC.NND.NUNIT,NAVDA,U)
CALL TRANS (BUF,MHIST.MONE,1,NREC.NND,NUNIT,NAVDA,O)
CALL TRANS (BUF.MHIST,MNL3.NONL3.NREC.NND,NUNIT,NAVDA.O)
CALL TRANS (BUF,MHIST,NNL3.NONL3,NREC,NND,NUN]T,NAVDA.O)

CALL TRANS (BUF ,MHIST,TITWL3,5*NOWL3 ,NRE
CALL TRANS (BUF ,MHIST,MC3,NOCUR3 ,NREC.NW
CALL TRANS (BUF ,MRIST,NC3,NOCUR3 NREC ,NW

C.NWD,NUNIT,NAVDA,Q)
D,NUNIT,NAVDA,0)
D.NUNIT,NAVDA, Q)

CALL TRANS (BUF.MHIST,KC3.NOCUR3.NREC,NND,NUNIT.NAVDA.O)
CALL TRANS (BUF.MHIST‘TlTC3.5*NOCUR3.NREC.NND,NUNIT.NAVDA,O)
CALL TRANS (BUF.MHIST.NND.I.NREC.NND.NUNIT.NAVDA,O)

CONT INUE
WRITE (6,3%)
DO 1000 1=1,NOCUR3

WRITE (B,13) MC3(I),NC3(I).KC3(I).(TlTC3(K.I),K=l.5)

WRITE (6,28)
DO 255 Ji=1,N
J=N+1-Jl

WRITE (6,8) (KH(J,1),I=1,M)

DO 275 I=1,M
DO 275 J=I,N
DO 275 L=1,3

IF (KH(J,1).EQ.D) GO TO 275

SE(J,1,L)=SEINV
CONTINUE

CALL RESAL

DO 260 1J=1,100
IB(IW=0
JB(1u=0
KB(1J)=0
uvB(1J)=0.0
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DO 260 K=} ,KMAX
LTURN(K, IJ)=-1
STURN(K,IU)=0.0
TTURN(K,1U)=0.0
ETURN(K,I1U)=0.0
PTURN(K, 1J)=0.0
260 CONTINUE
WRITE (6,29)
DO 310 1u=1,100
READ (5,15) IB(1J),JB(1J),KB(1J),LB,UV,UFLOS(1J) ,UFLOT(IU),
* UFLOE (1J) ,UFLOP (1Y)
WRITE (6,5) IB(I1J),JB(1J),KB(1J),LB,UV,UFLOS(1J) ,UFLOT(IV),
* UFLOE (1J) ,UFLOP (1Y)
IF (IB(IJ).EQ.0) GO TO 320
IBT=IB(IW)
JBT=UB(1U)
UVB(1J)=UV
KI1=0
Kle=0
KI3=0
KIy=0
KBT=]ABS(KB(1J))
IF (MOD(KBT,2).EQ.1) KIl=1
IF (MOD(KBT,2).EQ.0) Kle=1
IF (KBT.LT.3) GO TO 265
Kll=-KI1
Kle=-Kle
K13=K]1
Kly=Kle
265 CONTINUE
IF (KB(1J).GT.0) GO TO 305
DO 270 LF=1,3
S(JUBT,IBT,1,LF)=-S(UBT+KI2,IBT+KI1,]1,LF)+UFLOS(1J}+UFLOS(IY)
T(UBT,IBT,1,LF)=-T(JBT+KI2,IBT+KI1,1 ,LF)+UFLOT(IJ)+UFLOT(IW)
E(JUBT,IBT,!1,LF)=-E(JBT+KI12,IBT+KI1,1 ,LF)I+UFLOE (1J)+UFLOE(IW)
P(UBT,IBT,1,LF)=-P(JUBT+KI12,IBT+KI1,1,LF)+UFLOP(1J)+UFLOP(IJ)
SE(JUBT,IBT,LF)=-SE(JUBT+KI2, IBT+KI1,LF)
IF (KI2.EQ.0) U(JUBT+KIY,IBT+KI13,1,LF)=UVB(IJ)
IF (KI1.EQ.0) V(JUBT+KIY,IBT+KI13,1,LF)=UVB(IJ)
270 CONTINUE
GO TO 309
305 CONTINUE
309 CONTINUE
KBST = KH(JBT,IBT)
DO 308 K=1,KBST
SINI (K, 1J)=S(JBT,IBT . .K,
TINI(K,IJ)=T(JUBT,IBT,K,
EINI(K,1U)=E(JUBT,IBT K,
PINI(K,IJ)=P(UBT,IBT, K,
308 CONTINUE

e ot s e
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310
320

301

300
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CONTINUE

CONTINUE

L=0

L3=MOD(L,3)+1

LE2=MOD(L3,3)+!

L1=MOD(L2,3)+!

WRITE (8) TITLE

WRITE (8) KMAX,LMAX,M,N,DX,DY,TD,HS,KH,C

WINCH=1.0 .

SEM=0.0

IF (LST.EQ.0) GO TO 300

I=10

CONT INUE

READ (1) L,L1,L2,L3,1B,JB,KB,UVB,KH,HS

READ (1) CPO,CLAM,CLAMO,CP1,CLAMI ,RHOT,RMM} ,RMM2

READ (1)  ™M,MMI],MM2,N,NMI ,NM2,DX,DY,RDX,RDY,RDXS,RDYS

READ (1) DT,DT2,DT4,CNU,GRAV,KMAX,CKA, AHX, AHY , AMX AMY ,F
READ (1) RHOM,RHOM2,ALPHO,TINV,THETA ,RHOA ,WSPD,PHI ,WINCH
READ (1) C,RH0Z,HZ,UFLOS,UFLOT,UFLOE,UFLOP,

LTURN,STURN, TTURN,ETURN,PTURN

READ (1) W,TAUX,TAUY
READ (1) PGRAX,PGRAY,RHO
READ (1IN U

READ (1) V

READ (I) S

READ (I T

READ (1) E

READ (I) P

READ (1) SE

IF (L.LT.LST) GO TO 301

READ (5,4) ANGLAT,WSPD,PHI

WRITE (6,6) ANGLAT,WSPD,PHI
F=.0001458*SIN(ANGLAT/57.2857795)
PHI=PI*PHI1/180.

READ (5,4) RMMI,RMM2

WRITE (6,6) RMM],RMM2

GO TO 620

CONTINUE

CrEEERZFRERRREEEN BEGXN COMPUTATION (B2 EZEEEREEERE X

325

375

PRINT 5,L

DT=TD

DT2=TD2

DT4=TDu

IF (L.LE.O) GO TO 325
IF (MOD(L,LC).NE.Q) GO TO 375
CONT INUE

DT2=TD

DT4=TD2

L3=L2

CONTINUE

CALL DSvVP
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IF (L.EQ.0) GO TO 500
IF (MOD(L,LP3).EQ.0) CALL PRNTS (SE,'ZETA' ,M,N,L1,L)
IF (MOD(L,LP3) .EQ.0) CALL PRNTB (V,'V

IF (MOD(L,LP3).EQ.0) CALL PRNTE (V,'V ' ,M,N,KMAP,L1,2,L)
IF (MOD(L,LP3).EQ.0) CALL PRNTE (V,'V *UMONLKMAP LT L 3,L)
IF (MOD(L,LP3).EQ.0) CALL PRNTBE (V,'V " WM/,N,KMAP L1 ,4,L)
IF (MOD(L,LP3).EQ.0) CALL PRNTB (V,'V WM, N,KMAP,L1,5,L}
IF (MOD(L,LP3).EQ.0) CALL PRNTB (V,'V ' \M,N,KMAP,L1,6,L)
IF (MOD(L,LP3).EQ.0) CALL PRNT6E (U,'U ' M, N,KMAP,L1,1,L)
IF (MOD(L,LP3).EQ.0) CALL PRNTB (U, ‘U 'WM,N,KMAP,LI,2,L)
IF (MOD(L,LP3).EQ.0) CALL PRNT6 (U,'U 'V M,N,KMAP,LI,3,L)
IF (MOD(L,LP3).EQ.0) CALL PRNTB (U,'U ‘W MUNLVKMAP LT L4, L)
IF (MOD(L,LP3).EQ.0) CALL PRNTE (U,'U 'WM,N,KMAP,L1,5,L)
IF (MOD(L,LP3).EQ.0) CALL PRNTH (U,'U ' M.N,KMAP,L1,6,L)
SEM=0.0
TOM=0.0
SAL=0.0
TEM=0.0
EM=0.0
PM=0.0

DO 400 I=1.,M

DO 400 J=1,N

DO 390 K=1,KMAX

TEM=TEM+T(J,1,K,L1)

EM=EM+E (J,1,K,L1)

PM=PM+P (J,1,K,L1)
380 SAL=SAL+S(J,1,K,L1)

IF (ABS(SE(J,I,L1)).GT.SEM) SEM=ABS(SE(J,I,L1))

TOM=TOM+SE(J,1,L1)
400 NSE(J,1)=SE(J,I,L1)

WRITE (6,6) TOM,SAL,TEM,EM,PM

IF (MOD(L,LP2).NE.O) GO TO 425

DO 4ee KK=1,KLP2

DO 421 uU=I,N

DO 421 I=1 .M
421 PRINT(U,1)=P(J,I,KK,L1)

CALL PRNT4 (PRINT, 'POLLUTANT' ,M,N,KK,L)
422 CONTINUE

DO 415 KK=1,KLP2

DO 416 J=1,N

DO 416 I=1,M
416 PRINT(J,11=E(J,I,KK,LI)

CALL PRNT4 (PRINT, 'ENERGY',M,N,KK,L)
415 CONTINUE

DO 420 KK=1,KLP2

DO 410 J=1,N

DO 410 I=1,M
410 PRINT(J,1)=S(J,!,KK,L1)

CALL PRNTY (PRINT, 'SALINITY' M,N,KK,L)
420 CONTINUE
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425 CONTINUE
500 CONTINUE
IF (LHIST.EQ.O0) GO TO 560
IF (MOD(L,LHIST).NE.O) GO TO 560
CALL TRANS (BUF ,MHIST,L,1,NREC,NWD,NUNIT,NAVDA,O)
DO 510 NH=1,NOWL3
TH=MWL 3 (NH)
JH=NWL 3 (NH)
ZWL3(NH)=SE (UH, IH,L])
IF (ZWL3(NH) .GT . WLMAX(NH) )} WLMAX(NH)}=ZWL3(NH)
IF (ZWL3(NH) .LT.WLMIN(NH) ) WLMIN(NH) =ZWL3 (NH)
510 CONTINUE
CALL TRANS (BUF ,MHIST,ZWL3 ,NOWL3 ,NREC,NWD,NUNIT,NAVDA,O)
DO 530 NH=1,NOCUR3
ITH=MC3(NH)
JH=NC3 (NH)
K1=KC3 (NH)
ZCUR3 (1, 1)=W(JH,IH, 1)
IF (ZCUR3(1,1).GT.CURMAX(]1,1,NH)) CURMAX(1,1,NH)=ZCUR3(1,1)
IF (ZCUR3(1,1).LT.CURMINCI,1,NH)) CURMIN(1,1,NH)=ZCUR3(1,1)
DO 520 K=1,Kl1
ZCUR3(2,K)=U(JH,IH,K,L1)
ZCUR3(3,K)=V(JH,IH,K,L1)
ZCUR3 (1 K+ 1)=W(JH, IH ,K+1)
IF (ZCUR3(2,K).GT.CURMAX(2,K,NH)) CURMAX(2,K ,NH)=ZCUR3(2,K)
IF (ZCUR3(2,K) .LT.CURMIN(2,K,NH)) CURMIN(2,K,NH)=ZCUR3(2,K)
IF (ZCUR3(3,K) .GT.CURMAX(3,K,NH)) CURMAX(3,K,NH)}=ZCUR3(3,K)
IF (ZCUR3(3,K) .LT.CURMIN(3,K,NH)) CURMIN(3,K,NH)=ZCUR3(3,K)
IF (ZCUR3(1,K+1).GT.CURMAX(] ,K+1 ,NH))
* CURMAX (1 ,K+1,NH)=ZCUR3(],K+1)
IF (ZCUR3(1,K+1) .LT.CURMIN(I ,K+1 ,NH))
* CURMINC(] ,K+1 ,NH)=ZCUR3 (] ,K+1)
520 CONTINUE
CALL TRANS (BUF ,MHIST,ZCUR3,3*K1+1 ,NREC ,NWD,NUNIT ,NAVDA,Q)
530 CONTINUE
WRITE (6,3) NREC,NWD
560 CONTINUE
IF (MOD(L,LGRPH).NE.D) GO TO 600
IF (LI.NE.1) GO TO 570
WRITE (8) L,SEGI
DO 561 K=1,KMAX
WRITE (8) ((W(J,I,K),J=1,N),I=1,M)
WRITE (8) ((UGI(J,]1,K),J=1,N),I=1,M)
WRITE (8) ((VG1(J,],K),Jd=1,N),I=1,M)
WRITE (8) ((SG1(J,I,K),J=1,N),I=1,M)
WRITE (8) ((TG1(J,1,K),d=1,N),I=1,M)
WRITE (8) ((EG1(J,],K),J=1,N),I=1,M)
WRITE (8) ((PGl(J,],K),Jd=1,N),I=1,M)
561 CONTINUE
KK=KMAX+1]
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GO TO 600

(8}

570 CONTINUE
IF (L1.NE.2) GO TO S80

WRITE

(8)
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(NG, 1 ,KKY (J=1 \N) , I=1 M)

L,SEGe

DO 571 K=1,KMAX

WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE

(8)
(8)
(8)
(8)
(8)
(8)
(8)

571 CONTINUE
KK=KMAX+1

WRITE

GO TO 600

(8)

580 CONTINUE

WRITE

(8)

(WY, 1,K) ,u=1,N),I=] M)

((G2(J,1,K) ,J=1,N),1=1,M)
((V62(J,1,K),Jd=1,N),I=1,M)
((SG2(J,1,K),J=1,N),1=1,M)
((TG2(J,1.K),J=1,N),I=1,M)
((EGR2(J,1,K), U=l ,N),I=1,M)
((PGR2(J,1,K), =1 ,N),I=1,M)

((N(J,1,KK) ,J=1,N) =1 ,M)

L ,SEG3

DO 581 K=1,KMAX

WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE

(8)
(8)
(8)
(8)
(8)
(8)
(8)

581 CONTINUE
KK=KMAX+1

WRITE

(8)

600 CONTINUE

L=L+1

(WY, 1,K),J=1,N),I=],M)

((UG3(J,1.K),J=1,N),I=1,M)
((VG3(J,1,K),u=1,N),I=1,M}
((8G3(J,1,K),u=1,N), 1=} ,M)
((TG3(J,1,K),JU=1,N),I=1,M)
((EG3(J,1,K),JU=1,N),I=1,M)
((PG3(J,1,K),J=1,N),I=1,M)

((W(J,T,KK),U=1 ,N),I=1,M)

IF (LRST.EQ.0) GO TO 620
IF (MOD(L,LRST).NE.O) GO TO 620

WRITE
WRITE
WRITE
WRITE
WRITE
WRITE

WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE

(9)
(3
(9)
(9)
()
(8)

(9)
(9)
(9)
(8)
(9)
(9)
(9)
(9)
(9)

620 CONTINUE

L.L1,L2,L3,1B,JB,KB,UVB,KH,HS
CPO,CLAM,CLAMO,CP1,CLAM] ,RHOT ,RMM1 ,RMM2
M,.MM1,MM2 ,N,NMI ,NM2,DX,DY,RDX,RDY ,RDXS,RDYS
DT.DT2,DT4,CNU,GRAV,KMAX,CKA , AHX, AHY , AMX, AMY ,F
RHOM,RHOM2 , ALPHO, TINV, THETA ,RHOA ,WSPD,PHI , WINCH
C,RHOZ ,HZ ,UFLOS,UFLOT,UFLOE,UFLOP,

LTURN,STURN, TTURN,ETURN,PTURN
W, TAUX, TAUY
PGRAX,PGRAY ,RHO

NIMAnN<C
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IF (L.GT.LMAX) GO TO 700

L3=MOD(L,3)+]

L2=MOD(L3,3)+]

L1=MOD(L2,3)+1

IF (SEM.GT.1.0E3) GO TO 700

CALL SESUV

WINCH=0.0

WINCH=1.0

GO TO 300

CONTINUE

WRITE (6,35) L,SEM

IF (LHIST.EQ.0) STOP

CALL TRANS (BUF ,MHIST,WLMAX,NOWL 3 ,NREC ,NWD,NUNIT,NAVDA,Q)
CALL TRANS (BUF ,MHIST ,WLMIN,NOWL3 ,NREC,NWD,NUNIT ,NAVDA,OD)
KCUR=3*KMAX*NOCUR3

CALL TRANS (BUF ,MHIST,CURMAX,KCUR,NREC ,NWD,NUNIT,NAVDA,Q)
CALL TRANS (BUF ,MHIST,CURMIN,KCUR,NREC,NWD,NUNIT ,NAVDA,0Q)
IF (NAVDA.EQ.0) WRITE (NUNIT) BUF

IF (NAVDA.NE.O) WRITE (NUNIT'NAVDA) BUF

WRITE (6,6) BUF

STOP

END
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SUBROUTINE TRANS (A,LREC,B,LTM,NREC ,NWD,NUNIT,NAVDA,10)
DIMENSION A(LREC),B(LTM)
DEFINE FILE 50 (50,100,L,NAVDA)
FORMAT (10(1X,1PE12.5))
IF (10.EQ.0) GO TO 400
IF (NREC.NE.Q) GO TO 25
IF (NAVDA.EQ.0) GO TO 10
READ (NUNIT'NAVDA) A
NREC=NAVDA
GO TO 50
10 CONTINUE
READ (NUNIT,END=800) A
NREC=2
GO 70 50
25 CONTINUE
IF (NAVDA.EQ.0) GO TO 50
IF (NAVDA.EQ.NREC) GO TO 50
READ (NUNIT'NAVDA) A
50 CONTINUE
DO 300 I=1,LTM
B(1)=A(NWD)
NWD=NWD+1
IF (NWD.LE.LREC) GO TO 200
NWD=1
NREC=NREC+1
IF (NAVDA.EQ.0) GO TO 100
READ (NUNIT'NAVDA) A
GO TO 200
100 CONTINUE
READ (NUNIT,END=800) A
200 CONTINUE
300 CONTINUE
IF (NAVDA.NE.0) NREC=NAVDA
RETURN
400 CONTINUE
DO 700 I=1,LTM
A(NWD)=B(])
NWND=NWD+1
IF (NWD.LE.LREC) GO TO 600
NWD=1
NREC=NREC+1
IF (NAVDA.EQ.0) GO TO 500
WRITE (NUNIT'NAVDA) A
GO TO 600
500 CONTINUE
WRITE (NUNIT) A
600 CONTINUE
700 CONTINUE
IF (NAVDA.NE.O) NREC=NAVDA
RETURN
800 CONTINUE
10=-1
RETURN
END
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SUBROUTINE SETCON

COMMON CPO,CLAM,CLAMO,CP1,CLAM] ,RHOT

COMMON M,MM{ ,MM2,N,NMI NM2,DX,DY,RDX,RDY,RDXS,RDYS

COMMON DT,DT2,DT4,CNU,L,L1,L2,L3,GRAV ,KMAX,CKA, AKX, AHY, AMX, AMY F
COMMON RHOM,RHOM2 ,ALPHO, TEMP, THETA ,RHOA ,WSPD,PHI ,WINCH
COMMON PI,KMAP,TD,TD2,TD4,KHT,CT,CKH, AHXT, AHYT

COMMON RMMI ,RMM2,CKP,AHXP,AHYP ,PRETIM,PINV,DECAY

COMMON U(10,26,6,3),V(10,26,6,3),5¢10,26,6.3),T(10,26,6,3)
COMMON W(10,26,7),TAUX(10,26,7),TAUY(10,26,7) ,EPSLONC(10,26,7)
COMMON PGRAX(10,26,6),PGRAY(10,26,6),RHO(10,26,6)

COMMON SE(10,26,3),KH(10,26),C(10,26),HS(7),YY(6,6),DEPTH(B)
COMMON RHOZ(10,26),HZ(10,26),NSE(10,26) ,ZL(6,6)
COMMON 1B(100),JB(100),KB(100),UVB(100),AHUV(10,3,6)
COMMON UFLOS(100) ,UFLOT(100),UFLOP(100),PTURNCIO,100)
COMMON STMP,LTURN(10,100),STURN(10,100),SET ,TTURNC(10,100)
COMMON SINI(10,100),TINI(10,100),SRETIM,TRETIM

COMMON ETURN(10,100) ,EINI(10,100),UFLOE(100),E(10,26.6,3)
COMMON ERETIM,EINV,TINV,SALINV,P(10,26,6,3),PINI(10,100)
DOUBLE PRECISION CPO,CLAM,CLAMO,CP]1,CLAM],RHOT
PI=3.14158265

ALPHO=.688

GRAV=980.

PHI=PI*PHI/180.

L1=1

Le=2

L3=3

MM1=M-1

MM2=M-2

NM1=N-1

KMAP=KMAX+1

KMAP=KMAX

NM2=N-2

RDX=1.0/DX

RDY=1.0/DY

RDXS=RDX*RDX

RDYS=RDY*RDY

RHOM2=RHOM+RHOM

TD2=TD+TD

TD4=TD2+TDe

Al=.68

CP0=5830.+38.*TINV-.375*TINV*TINV
CLAM=1779.5+11.25*TINV~.0745*TINV*TINV

CLAMO=3.8+.01*TINV

DO 200 I=1,M

DO 200 J=1,N

IF (KHT.NE.O) KH(J,I)=KHT

IF (1.EQ.1) KH(J,1)=0

IF (1.EQ.MM1) KH(J,1)=0

IF (1.EQ.M) KH(J,1)=0

IF (J.EQ.1) KH(J,1)=0
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IF (J.EQ.NMI) KH(J,1)=0
IF (J.EQ.N) KH(J,[)=0
CtJ, 11=CT
RHOZ(J,1)=0.0
HZ(J,1)=0.0

TAUY (U, 1,
EPSLON(J, 1,1
DO 100 K=1,KM
W(J, T, K+l)‘0
TAUX(J I,K+1
TAUY (J,1,K+]
EPSLON(J I,K
PGRAX(J, I, K)
PGRAY (J, 1 ,K)
RHO (U, 1,K)=0. 0

DO 100 L=l.3

UGJ, 1,K,L)=0.0
VIJ,1,K,L)=0.0
S(J, I ,K,L)=SALINV
T(J,I,K,L)=TINV
E(J,1,K,L)=EINV
PUJ,T,K,L)Y=PINV

CONT INUE

DO 200 t=1,3
SE(J,1,L)=0.0
CONT INUE
RETURN

END
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SUBROUTINE DSVP
COMMON CPO,CLAM,CLAMO,CP],CLAM] ,RHOT
COMMON M,MM1 ,MM2 ,N,NM] ,NM2,DX,DY,RDX,RDY,RDXS,RDYS
COMMON DT,DTe,DT4,CNU,L,L1,L2,L3,GRAV ,KMAX,CKA,AHX, AHY , AMX, AMY F
COMMON RHOM,RHOM2, ALPHO, TEMP, THETA ,RHOA,WSPD,PHI , WINCH
COMMON PI,KMAP,TD,TD2,TD4,KHT,CT,CKH, AHXT , AHYT
COMMON RMM] ,RMM2,CKP, AHXP ,AHYP ,PRETIM,PINV,DECAY
COMMON U(10,26,6,3),V(10,26,6,3),5(10,26,6,3),T(10,26,6,3)
COMMON W(10,26,7),TAUX(10,26,7),TAUY(10,26,7) ,EPSLON(10,26,7)
COMMON PGRAX(10,26,6),PGRAY(10,26,6) ,RHO(10,26,6)
COMMON SE(10,26,3) ,KH(10,26),C(10,26) ,HS(7),YY(6,6) ,DEPTH(6)
COMMON RHOZ(10,26),HZ(10,26) ,NSE(10,26) ,Z2L(6,6)
COMMON 1B(100),JUB(100),KB(100),UVB(100),AHUV(10,3,6)
COMMON UFLOS(100) ,UFLOT(100) ,UFLOP(100),PTURNC(10,100)
COMMON STMP,LTURN(10,100),STURNC(10,100),SET ,TTURN(10,100)
COMMON SINI(10,100),TINI(10,100),SRETIM,TRETIM
COMMON ETURNC(10,100) ,EINIC(10,100),UFLOE(100),E(10,26,6,3)
COMMON ERETIM,EINV,TINV,SALINV,P(10,26,6,3),PINI(10,100)
DOUBLE PRECISION CPQO,CLAM,CLAMO,CP],CLAM! ,RHOT
IF (WINCH.EQ.0.0) GO TO SO
TAUXS=0.0
TAUYS=0.0
IF (L.GT.1) GO TO 1002
DO 1000 I1l11=1,30

1000 PRINT 1001

1001 FORMAT (1X, ‘DSVP")

1002 CONTINUE
IF(L.LE.3) GO TO 50
WLAG=1.0
WL=L
WLAG=(WL-1984.)/128.
If (WLAG.GE.1.0) WLAG=1.0
WSPS=WLAG*WSPD*51 . 447192
STRESS=THETA*RHOA*WSPS*WSPS
TAUXS=STRESS*SIN(PHI)
TAUYS=STRESS*COS(PHI)

50 CONTINUE
DO 75 I=1 .M
DO 75 J=1,N
Ki=KH(J, 1)
IF (K1.EQ.0) GO TO 75
DO 70 K=1,K1
CP0=58380.+38*T(J,] ,K,L1)-.375*«T(J,1,K,L1}*T(J,I,K,L])
CLAM=1779.5+11.25*T(J, ] ,K,L1)-.0745*T(J, 1 ,K,L1)*T(J,1,K,LD)
CLAMO=3.8+0.01*T(J,1,K,L1)
CP1=CP0+3.0*S(J,I,K,L1)
CLAM]=CLAM-CLAMO*S(J,],K,L1)
RHOT=CP1/ (CLAM] +ALPHO*CP1)-RHOM
RHO(J, 1 ,K)=RHOT
70 CONTINUE
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75 CONTINUE

DO 250 l=2,MM]

IP1=]1+}

IMI=]-1

DO 250 J=2,NMi

K=KH(J, 1)

IF (K.EQ.0) GO TO 250

JP1=U+1

JMI=U-1

KR=KH(J, IP1)

KT=KH(JP1,I)

W0=0.0

RHOB=RHOM+.5* (RHO(J, I ,K)+RHO(J, IP] ,K))}

TAUX(J,1,1)=TAUXS/RHOB

TAUY(J,1,1)=TAUYS/RHOB

CB=.5*(C(J,+C(J,IP1))

CB=CB*CB

uB=utJ,1,K,L2)

uu=uUB+*UB

VB=.25%(V(J, ] ,K,L2)+V(J,IP] K, L2)+V(IM],],K,L2)+V(IM],IP],K,L2))

VV=VB*VB

TAUX(J,1,K+1)=CRAV*RHOB*UB*SQRT (UU+VV})/(CB

CB=.5*(C(J,[N+C(UP1, 1))

CB=CB*CB

UB=.25%(U(J,],K,L2)+U(J,IM] ,K,L2)+U(JP]1,1,K,L2)+U(JPI,IM] K, L2))

uu=uB+*UB

vB=V(J,I,K,L2)

vV=VB*VB
RHOB=RHOM+.5* (RHO(J, 1 ,K)+RHO(UP1,1,K))

TAUY (J, ] ,K+1)=GRAV*RHOB*VB*SQRT (UU+VV)/(CB

IF (KR.LT.1) GO TO 80

RHOT=.5*(RHO(J,1,1)+RHO(J,IP1,1)+RHOM2)

PGRAX(J,1,1)=GRAV*RDX* (RHOT*(SE(J,IP],L1)-SE(J,I,L1))
. +(HS(D)+.5%(SE(J,],L1)+SE(J,IPL,L1)))
* *(RHO(J,IP1,1)-RHO(U,1,1)))

80 CONTINUE

IF (KT.LT.1) GO YO 100

RHOT=.5% (RHO(J,I,1)+RHO(JP1,1,1)+RHOM2)

PGRAY (J,1,1)=GRAV#*RDY* (RHOT*(SE(JP],],L1)-SE(J,I,L1))
* +(HS(1)+.5*(SE(J,1,L1)+SE(UP],1,L1)))
* *(RHO(UP1,I,1)-RHO(U,I,1)))

100 CONTINUE

IF (K.NE.1) GO TO 180

SEH=SE (J,I,L1)+HS(]1)+HS(}])

HR=SEH+SE(J,IP1,L1)

HL=SEH+SE (J,IM],L1)

HT=SEH+SE (UP1,1,L1)

HB=SEH+SE (UM1,1,L1)

WO=W0+.5* (RDX* (HR*U(J,] ,K,L1)-HL*U(J, IM] K, L1))

+ +RDY* (HT*V(J,] ,K,L1)-HB*V(UM],1,K,L1)))
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GO TO 200
150 CONTINUE
NO=N0+HS(K)‘(RDX'(U(J.I.K.Ll)-U(d.IMl.K.Ll))
* +ROY* (V(J, 1 ,K,L1)=V(UML, T, ,K,L1)))
200 CONTINUE
W(J,1,K)=-W0
KP]=K
K=K-1
IF (K.EQ.0) GO TO 250
HTX=HS (K) +HS (KP] )
HTY=HTX
HTS=HTX
IF (KR.GE.KP1) HTX=HTX+HS(KP1)
IF (KR.GE.K) HTX=HTX+HS (K)
IF (KT.GE.KP1) HTY=HTY+HS(KP])
IF (KT.GE.K) HTY=HTY+HS(K)
IF (K.NE.1) GO TO 225
HTX=HTX+SE (J,],L2)
HTY=HTY+SE (J,],L2)
IF (KR.NE.O) HTX=HTX+SE(J,IP!,L2)
IF (KT.NE.O) HTY=HTY+SE (JP1,],L2)
HTS=HTS+SE (U, I,L2)
225 CONTINUE
DRHOX=((RHO(J‘I.K)+RHO(J.IPI.K))-(RHO(J,I.KPI)
*+RHO(J, IP1,KP1)))/HTX
DRHOY=((RHO(J,I.K)+RHO(JP1,X.K))—(RHO(J.I,KP!)
*+RHO(UP1,1,KP1)))/HTY
EBZX=.E5'(E(J.I,K.LB)*E(J,IPI.K.L8)+E(J.I.KP1,LEJ+E(J.IP1.KP1,L8))
EBZY=.25*(E(J.I.K.L8)+E(JP1.I.K,LE)+E(J.I.KP1.L8)+E(JP1.].KP!,LE))
Kl=KH(J, 1)
ZLB=.5* (ZL (K,K1)+ZL (KP} ,K1))
RIX=-(GRAV*DRHOX*ZLB’ZLB)/(RHOB'EBZX*.OOOOOI)
RIY=—(GRAV'DRHOY*ZLB*ZLB)/(RHOB*EBZY*.OOOODX)
IF (RIX.GT. 1.) RIX= 1.
IF (RIY.GT. 1.) RIlY= 1.
If (RIX.LT.-.5) RIX=-.5
IF (RIY.LT.~.5) RlY=-.5
HTX=.25%HTX
HTY=.25*HTY
UB=.5*(U(J.I,K.L1)+U(J.I,KPI,LI))
VB=.5*(V(J,1 . K,L1)+V(J, ] ,KP1,L1))
WBX=(W(J,1,KP1)+W(J,IP] ,KP1))*.5
WBY=(W(J, ] ,KPI)+W(JP1,],KP1))*.5
DU=U(J,I,K,L2)-UlJ,],KP1,L2)
DV=VI(J, I ,K,L2)-V(J, ] ,KPL,L2)
UBK=.25'(U(J.I.K.LE)*U(J.IMI.K.L2)+U(JP1.I,K.L8)+U(JP1.IM1.K.LE))
UBKP=.25’(U(J,I.KP1.L2)+U(J.IMX,KP1.LE)
* +UGUPL,T,KP,L2)+U(JUP],IM]1,KP],L2))
V8K=.25'(V(J.I.K.LB)*V(J.lPl,K.L2)+V(JM1.I.K.LE)+V(JM1.1P1.K.L2))
VBKP=.85’(V(J.I.KPI.L2)+V(J.IPI.KPI.LE)
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* +VIUML 1 ,KPL,L2)+V (UM, IP] KP],L2))
DUB=UBK-UBKP

DvB=VvBK-VBKP
RHOB=RHOM+ .5* (RHO (J, 1 ,K)+RHO(J, ] ,KP 1))
CNUX=.5* (EPSLON(J, 1 ,KP})+EPSLON(J, P! ,KP1))
CNUY=_5* (EPSLON(J, ] ,KP1)+EPSLON(JP1,1 ,KP1))
RHOBXZ=RHOM+.25* (RHO (J, I ,K)+RHO(J, ] ,KP1)

* +RHO(J, IP],K)+RHO(J, IP1,KP1))
RHOBYZ=RHOM+ .25* (RHO (J, [ ,K)+RHO(J, 1 ,KP1)
* +RHO(UP1,1,K)+RHO(UP1,1,KP1))

TAUX(J,1,KP1)=CNUX*EXP (-RMM] *RX) *RHOBXZ
TAUY (J,1.KP1)=CNUY*EXP (-RMM1*RIY) *RHOBYZ
GO TO 100
250 CONTINUE
DO 400 K=2,KMAX
KM} =K-1
DO 300 I=1,M
DO 300 J=1,N
RHOZ (J,1)=RHO(J, 1 ,K) +RHO(J, I ,KM1)
H=0.0
IF (KH(J,1).GE.KM1) H=HS(KMI)
IF (KH(J,1).GE.K) H=H+HS(K)
IF (K.EQ.2) H=H+SE(J,I,L1)
HZ(J,1)=H
300 CONTINUE
DO 350 1=1,MM]
IP1=1+1
DO 350 J=1,NM]
JP1=J+1
K1=KH(J, 1)
IF (K1.LT.K) GO TO 350
KR=KH(J, IP1)
KT=KH(JP1,1)
IF (KR.LT.K) GO TO 325
PGRAX(J,1,K)=PGRAX(J, ] ,KMI)
. +.125*GRAV* (HZ(J, 1) +HZ(J, IP1)) *RDX* (RHOZ (J, IP1)-RHOZ(J, 1))
325 CONTINUE
IF (KT.LT.K) GO TO 350
PGRAY (J, I ,K)=PGRAY (J, I ,KM1)
. +.125*GRAV* (HZ (J, 1) +HZ(JP1, 1)) *RDY* (RHOZ (JP},1)-RHOZ(J, 1))
350 CONTINUE
400 CONTINUE
RETURN
END
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SUBROUTINE SESUV

COMMON CPQO,CLAM,CLAMO,CP!,CLAM! ,RHOT

COMMON M,MM],MM2,N,NMI ,NM2,DX,DY,RDX,RDY,RDXS,RDYS

COMMON DT,DT2,DT4,CNU,L,L1,L2,L3,GRAV ,KMAX,CKA, AHX, AHY , AMX, AMY ,F
COMMON RHOM,RHOM2, ALPHO, TEMP, THETA,RHOA ,WSPD ,PHI , WINCH
COMMON Pl ,KMAP,TD,TD2, TD4,kHT,CT,CKH, AHXT , AHYT

COMMON RMMI1 ,RMM2,CKP, AHXP,AHYP ,PRETIM,PINV,DECAY

COMMON U(10,26,6,3),V(10,26,6,3),5(10,26,6,3),T(10,26,6,3)
COMMON W(10,26,7),TAUX(10,26,7),TAUY(10,26,7) ,EPSLON(10,26,7)
COMMON PGRAX(10,26,6),PGRAY(10,26,6),RHO(10,26,6)

COMMON SE(10,26,3),KH(10,26),C(10,26),HS5(7),YY(6,6) ,DEPTH(B)
COMMON RHOZ(10,26),HZ2(10,26) ,NSE(10,26) 2L (6,6)
COMMON IB(100),JB(100),KB(100),UVvB(100),AHUV(]0,3,6)
COMMON UFLOS(100) ,UFLOT(100) ,UFLOP(100),PTURN(10,100)
COMMON STMP,LTURN(10,100),STURN(10,100),SET ,TTURN(10,100!
COMMON SINI(10,100),TINI(10,100),SRETIM,TRETIM

COMMON ETURN(10,100) ,EINI(10,100),UFLOE(100),E(10,26,6,3)
COMMON ERETIM,EINV,TINV,SALINV,P(10,26,6,3),PINI(10,100)
DOUBLE PRECISION CPO,CLAM,CLAMO,CP1,CLAMI,RHOT

DIMENSION XU(10),YU(10),XV(10),YV(10),XP(10),YP(10)
DIMENSION XS(10),YS(10),XT(10),YT(10),XE(10),YE(1D)
FORMAT (' SESUV: SE COMPUTED')

FORMAT (' SESUV: LEVEL ONE DEPTHS COMPUTED')

FORMAT (' SESUV: HEAT & SALINITY COMPUTED")

FORMAT (' SESUV: E-W VELOCITY COMPUTED"')

FORMAT (' SESUV: N-S VELOCITY COMPUTED')

FORMAT (' SESUV: LEVELS SWITCHED')

FORMAT (' SESUV: INFLOW PARAMS SET')

FORMAT (' SESUV: OPEN BOUND. CONC. SET')

FORMAT (1X,'HEAT & SALINITY',2110)

FORMAT (IX,'*****¥ ESQRTI.LT.0.0 IN SESUV',415,1X,1PE12.5)
FORMAT (1X, '***¥*» FSQRT2.LT.0.0 IN SESUV',415,1X,1PE12.5)
DO 100 I=1.,M

DO 100 J=I,N

SE(J,I,L1)=SE(J,],L3)+DT2*W(J,1,1)

CONTINUE

LASTCK = 0

CHKOUT=4

IF (L .LE. LASTCK) WRITE (6,11)

CALL TIDAL

TAH=1

TAHP=2

1AHM=3

1=1

DO 110 K=} ,KMAX

AHUV (1,1AHM,K)=0.0

AHUV(]1,1AH,K)=0.0

AHUV(]1,1AHP,K)=0.0

AHUV (N, 1AHM,K)=0.0

AHUV (N, 1AH,K)=0.0



110

301

350

AHUV (N, TAHP ,K)=0.0
00 110 J=2,NMI
AHUV(J, JAHM,K)=0.0
AHUV(J,1AH,K)=0.0

AHUV(J,IAHP,K)=.5‘(DX+DY)’ABS(VIJ.I+2’K.L3)-V(d.I*l.K.L3)
* SV, I+ K L3 +VIU-1, T K, L3 -U(J+], 141 ,K,L3)
* +UCJ, IT+1 K, L3 +ULJ, 1,K,L3)-U(U-1,1,K,L3))

CONT INUE

00 300 I=2,MM2
IMl=]-1

IP1=1+}

IP2=1+2

IT=1AHM

I AHM=1AH

[ AH=TAHP
1AHP=1T

DO 300 J=2,NM2
DO 30! K=1,KMAX
AHUV (J+1,TAHP ,K)=0.0

-

AHUV (J, TAHP ,K) =, 5% (DX+DY) *ABS(V (J, 1+2,K,L3)-V(J, I+]1 ,K,L3)
* “VII=1 I+, K L3 +VIJ-1, 1K, L3)~U(J+1,1+],K,L3)
UG I+ K L3 +UGU, LK, L3 -U(U-1,],K,L3))

CONT INUE
Ki=KH(J,1)

IF (K1.EQ.0) GO TO 300

KlU=K]

Klv=K}

BND1=1

BND2=1

BND3=1

BND4=1

BND5=1

DO 400 1u=1,100
KBT=0
I1BT=1B(1y)

IF (IBY.EQ.0) GO 7O 500

JBT=UB(1J)
KBT=KB(1J)

IFf (IBT.NE.1) GO TO 370
IF (UBT.NE.J) GO TO 350

BNDI=0

BND2=0

BND3=0

BND4=0

BND5=0

IF (KBT.EQ.1) BND4=1
IF (KBT.EQ.2) BNDS=1
GO TO S00

CONTINUE

IF (IABS(KBT).NE.2) GO TO 360
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IF (J.NE.JBT+1) GO TO 400
BND2=0

GO TO 500

CONT INUE

IF (1ABS(KBT).NE.4) GO TO 400
IF (J.NE.JBT-1) GO TO 400
BND2=0

BND3=0

IF (KBT.LT.0) BND5=0

GO TO 500

CONT INUE

IF (J.NE.JBT) GO TO 400

IF (IABS(KBT).NE.1) GO TO 380
IF (I.NE.IBT+1) GO TO 400
BND3=0

GO TO 500

CONT INUE

IF (IABS(KBT).NE.3) GO TO 400
IF (I.NE.IBT-1) GO TO 400
BND2=0

BND3=0

IF (KBT.LT.0) BND4=0

GO TO 500

CONT INUE

CONT INUE

JMI=J-1

JP1=y+]

JP2=J+2

KR=KH(J,IP])

KT=KH(JP1,1)

H=HS (1)

HR=H+H

K=1

KN1=1

KP1=2

KQ1=KP]

IF (K1.EQ.K) KQl=K

HS1=H+SE (J,1,L1)

HBU1=H2+SE (J,1,L1)+SE(J,IP1,L1)
HBV1=H2+SE (J,1,L1)+SE(JP1,1,L1)
HSR=H+SE (J, IP1,L3)

HC=H+SE (J,1,L3)
HSL=H+SE (J, IM1,L3)

HST=H+SE (JP1,1,L3)

HSB=H+SE (JUM1,1,L3)
HBR=H2+SE (J, IP1,L2)+SE (J, IP2,L2)
HB=H2+SE (J, ,L2)+SE(J, IP1,L2)
HBL=H2+SE (J, IM1 ,L2) +SE(J, I ,L2)
HR=H2+SE (J, 1,L2)+SE(JP1,1,L2)
HBRT=H2+SE (J, IP1,L2) +SE(JP1, IP1,L2)
HC2= HtSELY, X, L2)
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HBLB=H2+SE (UM, 1,L2)+SE(J,],L)
HBRB=H2+SE (J, IP1,L2)+SE(JUM1,IP1,L2)
HBTR=H2+SE (JP1,1,L2)+SE(JUP1,IP],L2)
HBTL=H2+SE (JP1, IM],L2)+SE(JP],,L2)
HBT=H2+SE(JP!,1,L2)+SE(JUP2,],L2)

HBLL T=H2+SE (J, IM1,L2)+SE(JPI, IM],L2)
HBR3=H2+SE (U, IP],L3)+SE(J, IP2,L3)
HB3=H2+SE (J,1,L.3)+SE(J,IP1,L3)
HBL3=H2+SE (J, IMI ,L3)+SE(J,],L3)
HBTR3=H2+SE(JP1,],L3)+SE(JPL1,IP1,L3)
HBB3=H2+SE (UM1,1,L3)+SE(JUM!,IP1,L3)
HBRT3=H2+SE (J, IP1,L3)+SE(JP1,IP1,LD)
HBLT3=H2+SE (J,1,L3)+SE(JUP1,1,L3)
HBLLT3=H2+SE (J, IM]1,L3)+SE (UP1, IM1,L3)
HBT3=H2+SE (JP1,1,L3)+SE(JUP2,1,L3)
HBLB3=H2+SE (JM1,1,L3)+SE(J,],L3)
Cu=0.0
Cv=0.0
UuP=0.0
VvP=0.0
XuU(1)=0.
XvV(l)=
Yull)
Yvel)
CS=0.
CTT1=0.
CE=0.0
CP=0.0
SSP=0.
TTP=0.
EEP=0.

[ Reo N R em)

on oo

0
0.
0

OO0O0000000O0O0O0
OO0O000O0O0O0

oW nonuwwnn-.

x
m
—
R N N N = )

HQ=.5* (H+HS (KQ1))
IF (L .LE. LASTCK) WRITE (6,12)
DuUvDZ=0.0
200 CONTINUE
AHUV(J+1,TAHP K) = 5% (DX+DY) *ABS(V(J+1,1+42,K,L3)-V(J+1,1+1,K,L3)
* =V, I+ K L3 +VIJ, LK, L3) -U(J+2,1+1 ,K,L3)
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. +UGJ+], 141 K, L2 +U(J+] T K, L3)-U(J, ] ,K,L3))

IF (HQ.EQ.0.0) GO TO 1000

IF (HS1.EQ.0.0) GO TO 1000

IF (HBU!.EQ.0.0) GO TO 1000

IF (HBVI.EQ.D0.0) GO TO 1000

IF (RHO(J,1,K)+RHO(J,IP] ,K)+RHOM2 .EQ.0.0) GO TO 1000
IF (RHO(J,1,K)+RHO(JUP],1,K)+RHOM2.EQ.0.0) GO TO 1000
GO TO 1010

PRINT 1001,1,J,K,L,HQ,HS!,HBU1,HBV]

PRINT 1002,RHOM2,RHO(J,],K),RHO(J,IP],K) ,RHO(JP],],K)
FORMAT (1HO, 'SESUV D.C.',4110,4(1X,1PE]2.5))

FORMAT (10X, 'RHO',4(1X,1PE12.5))

CONT INUE

HTM=HS (K) +HS (KN1)

HTX=HS (K} +HS (KQ1)

HTY=HTX

HTS=HTX

HTD=HTX

IF (KR.GE.KQl) HTX=HTX+HS(KQ1)

IF (KR.GE.K) HTX=HTX+HS(K)

IF (KT.GE.KQ1) HTY=HTY+HS(KQI)

IF (KT.GE.K) HTY=HTY+HS(K)

IF (K.NE.1) GO TO 2250

HTX=HTX+SE (J,I,L2)

HTY=HTY+SE(J,,L2)

IF (KR.NE.D) HTX=HTX+SE(J,IP],L2)

IF (KT.NE.Q) HTY=HTY+SE(JPI,1,L2)

HTS=HTS+SE(J,1,L2)

HTM=HTM+SE (J,1,L2)

CONTINUE

IF (BND1.EQ.0.0) GO TO 212

Al=.68

Ac=.1

A3=1.0

A4=1.0

IF (L.LE.LASTCK) WRITE (6,19) I,J
RHOB=RHOM+ .5* (RHO(J, ] ,K)+RHO(J,1,KQ1))
DRHO=(RHO(J, I ,K)-RHO(J,1,KQ1))/(0.5*HTS)

ZLB=.5% (ZL (K,K1)+ZL (KQ! ,K1))

EBZ=.5%(E(J,] ,K,L3)+E(J,],KQ1,L3))
RICH=-(GRAV*DRHO*ZLB*ZLB)/ (RHOB*EBZ+.000001)
IF(RICH.GT. 5.) RICH= 5.

IF(RICH.LT.-5.) RICH=-5.

ZEXP=EXP (-RMM2*RICH)

DUvDZ1=DUVDZ

UBAR=U(J,],K,L2)+U(J,]-1,K,L2)

VBAR=V(J,I ,K,L2)+V(J-1,1,K,L2)

buvDz2= ((UBAR-(U(J,1,KQl,L2)+U(J,1-1,KQ1,L2)))**2
* +(VBAR=(V(J,1,KQl,L2)+V(J-1,]1,KQL,L2)))**2)/ (HTS*HTS)

IF (DUVDZ2.LT..00000001) DUVDZ2=.00000001
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DUVDZ=SQRT (DUVDZ2)
EN=E(J,],K,L2)
IF (EN.GE.D.0) GO TO 2256
WRITE (6,2255) EN,1,J,K,L
2255 FORMAT (11X, 'NEGATIVE ENERGY = ',1PE10.3," I,J,K,L= ",419)
E(J,1,K,L2)=EINV
EN=EINV
2256 CONTINUE
ESQRT1=E(J,1,K,L3)
IF (ESQRT!1.LT.0.0) WRITE (6,20} I,J,K,L,ESQRTI
IF (ESQRT!.LT.0.0) ESQRT{=0.0
ESQRT1=SQRT(ESQRT1)
ESQRT2=E(J,,KQl1,L3) ‘ :
IF (ESQRT2.LT.0.0) WRITE (6.21) I,J,K,L,ESQRT2
IF (ESQRT2.LT.0.0) ESQRT2=0.0
ESQRT2=SQRT (ESQRT2)
IF(KI.NE.]1) GOTO 2352
GENN1=.0
VEL=.25* (UBAR*UBAR+VBAR*VBAR)
GEN=AZ*GRAV*VEL*SQRT(VEL) / (C(J,1)*C(J, 1))
DISP=((H+SE(JU,],L2) ) *A2*ESQRT] )/ ZL (K, K1)
GOTO 2360
2352 CONTINUE
IF(K.NE.K1) GOTO 2354
HESQ=HS(K) *ESQRTI
GENNI=GENN2
VEL=.25* (UBAR*UBAR+VBAR*VBAR)
GENN2=AZ*GRAV*VEL *SQRT(VEL) /(C(J, 1) *C(J, 1))
GEN=.5*GENN1+GENN2
DISP=(HS (K1) *A2*ESQRT1)/ZL (K K1)
GOTO 2360
2354 CONTINUE
IF(K.NE.1) GOTO 2356
GENN1=0.
EPSLON(J,1,2)=.5%(ZL(K,K])*ESQRTI
*+ZL (KQ] ,K1)*ESQRT2)
HESQ=(H+SE(J,1,L2) ) *ESQRTI
GENN2=ZEXP*EPSLON(J,1,2)*.5*HTS*DUVDZ*DUVDZ
DISP=(HESQ*A2) /ZL (K K1)
GEN=.5*GENN2
GOTO 2360
2356 CONTINUE
EPSLON(J, 1 ,K+1)=.5*%(ZL (K,K1)*ESQRT!
*#+7L (KQ1,K1)*ESQRTR2)
HESQ= HS(K) *ESQRTI
GENN1=GENN2
GENN2=ZEXP*EPSLON(J,1,K+1)* . 5*HTS*DUVDZ*DUVDZ
GEN=.5* (GENN] +GENN2)
DISP=(HESQ*A2) /ZL (K ,K])
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2360 CONTINUE
IF (L.LE.LASTCK) WRITE (6,19) I,J
CKA=A4*EPSLON(J, I ,KQ1)
CKH=A4*EPSLON(J, I,KQl)
CKE=A1*EPSLON(J,1,KQ1)
CKP=A4*EPSLLON(J, 1,KQ1)
Q2A=CKA*ZEXP/HTD
Q2=-0.5*W(J, I ,KP1)*(S(J,],K,L2)+S(J,],KQL,L2))
Q4A=CKH*ZEXP/HTD
Q4=-0.5*W(J, 1 ,KPI)*(T(J,],K,L2)+T(J,I,KQl1,L2))
QBA=CKE *ZEXP/HTD
G6=-0.5*W(J, I ,KPI)* (E(J, ] ,K,L2Y+E(J,],KQI,L2))
QBA=CKP*ZEXP/HTD
Q8=-0.5*W(J, ] ,KP)*(P(J,],K,L2)+P(J,1,KQ1,L2))
IF (L.LE.LASTCK) WRITE (6,19) I,J
AHXRB=.5* (AHUV (J, JAHP ,K) +AHUV (J, 1AH,K) )
AHXTB=.5% (AHUV (J+1, JAHP ,K) +AHUV (J+1, 1AH,K))
AHXBB=.5%* (AHUV (J-1, TAHP ,K)+AHUV (J-1, [ AH,K))
AHXLB=.5* (AHUV (J, 1 AH,K) +AHUV (J, ] AHM,K) )
AHYTB=.5% (AHUV (J+1, 1 AH ,K) +AHUV (J, 1 AH,K))
AHYRB=.5#% (AHUV (J+1, | AHP ,K) +AHUV (J, IAHP ,K))
AHYLB=.5% (AHUV (J+1, T AHM K) +AHUV (J, ] AHM,K))
AHYBB=.5% (AHUV (J, 1AH,K) +AHUV(J-1, 1AH,K))
IF (KH(JP1,1).GE.K) GO TO 901
AHYST=0.0
AHYTT=0.0
AHYPT=0.0
GO 70O 90e

801 CONTINUE
AHYST=AHYTB+AHY
AHYTT=AHYTB+AHYT
AHYPT=AHYTB+AHYP

902 CONTINUE
IF (KH(JM1,1).GE.K) GO TO 903
AHYSB=0.0
AHYTB=0.0
AHYPB=0.0
GO TO 904

903 CONTINUE
AHYSB=AHYBB+AHY
AHYTB=AHYBB+AHYT
AHYPB=AHYBB+AHYP

904 CONTINUE
IF(KH(J,IP1).GE.K) GO TO 805
AHXSR=0.0
AHXTR=0.0
AHXPR=0.0
GO TO 906

905 CONTINUE
AHXSR=AHXRB+AHX
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AHXTR=AHXRB+AHXT
AHXPR=AHXRB+AHXP

806 CONTINUE
IF (KH(J,IM1).GE.K)} GO TO 907
AHXSL=0.0
AHXTL=0.0
AHXPL=0.0
GO TO 908

907 CONTINUE
AHXSL=AHXLB+AHX
AHXTL=AHXLB+AHXT
AHXPL=AHXLB+AHXP

908 CONTINUE
T1=RDX* (HB*U(J,1,K,L2)*(S(J,],K,L2)+S(J,IPI],K,L2))

. “HBL*U(J, IM] K, L2)*(S(J, IM] K, L2)+S(J,],K,L2)))
Te=RDY* (HR*V(J,1,K,L2)*(S(J,],K,L2)+S(JP1,1,K,L2))
* —HBLB*V(JUMI, I ,K,L2)*(S(UM],]1,K,L2)+5(J,]1,K,L2)1))

HSK= (HC+HC) *S(J, I ,K,L3)

SJI=S(J,1,K,L3)

T3=(HB3*(S(J,IP1,K,L3)-SJI) *AHXSR

* -HBL3* (SJI-S(J,IM] ,K,L3) ) *AHXSL ) *RDXS*.5
TY=(HBLT3*(S(JUP1,],K,L3)~-SJ]) *AHYST

* -HBLB3* (SJUI-S(UM],1,K,L3))*AHYSB) *RDYS*.5
DHS==.25*(T1+4T2) +Q1-Q2+T3+TyY

T1=RDX* (HB*U(J, I ,K,L2)*(T(J,],K,L2)+T(J,IP],K,L2))

* -HBL*U(J, IM] K, L2)* (T(J, IM] K, L2)+T(J,],K,L2)))
T2=RDY* (HR*V(J, ] ,K,L2)*(T(J,],K,L2)+T(UP1,],K,L2))
* “HBLB*V(JUMI, 1, K, L2)*(T(JUM1,1,K,L2)+T(J,]1,K,L2)))

HTK=(HC+HC) *T(J, 1 ,K,L3)

TJI=T(J,1,K,LD)

T3=(HB3*(T(J,IP1,K,L3)-TJ]) *AHXTR

* “HBL3* (TJI-T(J,IM] ,K,L3) ) *AHXTL ) *RDXS*.5
TY=(HBLT3*(T(JPL,1,K,L3)-TJI) *AHYTT

* ~HBLB3* (TJI-T(UM],1,K,L3))*AHYTB) *RDYS*.5
DHT=-.25% (T1+T2)+Q3-Qu4+T3+TY

T1=RDX* (HB*U(J,1,K,L2)*(E(J,] ,K,L2)+E(J,IP],K,L2))

* -HBL*U(J, IM] K, L2)*(E(J, IM] K,L2)+E(J, ] ,K,L2)))
T2=RDY* (HR*V(J, ] ,K,L2)*(E(J,] ,K,L2)+E(JP1,] ,K,L2))
* =HBLB*V(UM] I ,K,L2)*(E(UMI,] ,K,L2)+E(J,],K,L2)))

HEK= (HC+HC) *E(J, 1 ,K,L3)

EJI=E(J,]1,K,L3)

T3=(HB3*(E(J,IP} ,K,L3)-EJ]) *AHXTR

* ~HBL3* (EJI-E(J,IM] ,K,L3))*AHXTL) *RDXS*.5
Th=(HBLT3* (E(JP1,]1,K,L3)-EJ]) *AHYTT

* -HBLB3* (EJI-E(UM],1,K,L3))*AHYTB) *RDYS*.5
DHE=-.25% (T1+72)+Q5-Q6+T3+T4

DHEI=-.25*% (T1+T2)+Q5-Q6+T3+TH+GEN-DISP*E(J, ] ,K,L3)
T1=RDX#* (HB*U(J,] ,K,L2)*(P(J,] ,K,L2)+P(J,IP],K,L2))
* -HBL*U(J, IM] K,L2)*(P(J,IM] ,K,L2)+P(J,],K,L2)))
Te=RDY* (HR*V(J, ] ,K,L2)*(P(J,],K,L2)+P(JUP1,] ,K,L2))
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* -HBLB*VIUML, I K, L2)*(P(UM],],K,L2)+P(J,],K,L2)))
HPK=(HC+HC) *P(J,],K,L3}

PJUI=P(J,],K,L3)

T3=(HB3* (P (J, IP1,K,L3)-PJl) *AHXPR

* “HBL3* (PUI-P(J,IM] ,K,L3))*AHXPL) *RDXS*.5
TY4=(HBLT3* (P(JUP1,1,K,L3)-PJl)*AHYPT
* -HBLB3* (PUI-P(JUM],1,K,L3)) *AHYPB) *RDYS*.5
DHP=-.25* (T1+T2)+Q7-Q8+T3+T4-DECAY*P(J,1,K,L3)*HC2
GO 70O 211

CONTINUE

DHS=Q1-Q2

DHT=Q3-Q4

DHE=Q5-Q6

DHE 1=Q5-Q6+GEN-DISP*E(J, ] ,K,L3)

DHP=Q7-Q8

CONTINUE

IF (K.GE.K1) GO TO 242}

AS=CS

CS=Q2A

SSM=SSP

SSP=S(J,1,K,L3)-S(J,1,KQ1,L3)

BS=HS1/DT2+AS+CS
DS=DHS+HC*S(J,1,K,L3)/DT2-CS*SSP+AS*SSM
DEN=BS-AS*XS (K)

XS (KP1)=CS/DEN

YS(KP])=(DS+AS*YS(K) ) /DEN

GO TO euu4l

CONTINUE

IF (KI.LE.1) GO TO 2u61

BS=HS(K)/DT2
DS=DHS+BS*S(J,1,K,L3)+CS*(S(J,],K-1,L3)-5(J,1,K,L3))
BS=BS+CS

IF (CS.EQ.0.0) S(J,I,K,L1)=(HC*S(J,I,K,L3)+DT2*DHS)/HSI
IF (CS.NE.0.0) S(J,I,K,L1)=(DS+CS*YS(K))/(BS-CS*XS(K))
IF (ABS(S(J,1,K,L1)).LT.1.0E-20) S(J,I,K,L1)=0.0

DO 2431 KKK=2,Kl

KK=K]-KKK+2
S(J,I,KK=1,L1)=XS(KK)*S(J,],KK,L1)+YS(KK)

IF (ABS(S(J,I,KK=1,L1)).LT.1.0E-20) S(J,I,KK-1,L1)=0.0
CONTINUE

GO TO 244}

CONT INUE

S(J,1,K,L1)=(HC*S(J,],K,L3)+DT2*DHS) /HS!

CONT INUE

IF (K.GE.K1) GO TO 2422

AT=CTT

CTT=QuA

TTM=TTP

TTP=T(J,1,K,L3)-T(J,],kQ1,L3)

BT=HS1/DT2+AT+CTT
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DTT=DHT+HC*T(J, ] ,K,L3)/DT2-CTT*TTP+AT*TTM
DEN=BT-AT*XT (K)
XT (KP1)=CTT/DEN
YT(KP1)=(DTT+AT*YT(K))/DEN
GO TO 2442
2422 CONTINUE
IF (K1.LE.1) GO TO 2462
BT=HS (K)/DT2
DTT=DHT+BT*T(J, 1 ,K,L3)+CTT*(T(J, [ ,K-1,L3)-T(J,[,K,L3))
BT=BT+CTT
IF (CTT.EQ.0.0) T(J,1,K,L1)=(HC*T(J,],K,L3)+DT2*DHT)/HS1
IF (CTT.NE.0.0) T(J,1,K,L1)=(DTT+CTT*YT(K))/(BT-CTT*XT(K))
IF (ABS(T(J,I,K,L1)).LT.1.06E-20) T(J,1,K,L1)=0.0
DO 2432 KKK=2,K1
KK=K1-KKK+2
TCJ, 1,KK=1,L1)=XT(KK)*T(J,1,KK,L1)+YT(KK)
IF (ABS(T(J,I,KK-1,L1)).LT.1.0E-20) T(J,I1,KK-1,L1)=0.0
2432 CONTINUE
GO TO 2442
2462 CONTINUE
T(J,1,K,L1)=(HC*T(J,1,K,L3)+DT2*DHT) /HS]
2442 CONTINUE
IF (K.GE.K1) GO TO 2424
AP=CP
CP=Q8A
PPM=PPP
PPP=P (J,1,K,L3)-P(J,1,KQ1,L3)
BP=HS1/DT2+AP+CP
DP=DHP+HC*P (J, I ,K,L3)/DT2-CP*PPP+AP*PPM
DEN=BP-AP* XP (K)
XP (KP1)=CP/DEN
YP (KP1)=(DP+AP*YP (K) ) /DEN
GO TO 244u
2424 CONTINUE
IF (KI.LE.1) GO TO 246Y4
BP=HS (K) /DT2
DP=DHP+BP*P (J, 1 ,K,L3)+CP*(P(J,1,K-1,L3)-P(J,1,K,L3))
BP=BP+CP
IF (CP.EQ.0.0) P(J,1,K,L1)=(HC*P(J,],K,L3)+DT2*DHP) /HS]
IF (CP.NE.0.0) P(J,1,K,L1)=(DP+CP*YP(K))/(BP-CP*XP(K))
IF (ABS(P(J,1,K,L1)).LT.1.0E-20) P(J,],K,L1)=0.0
DO 2434 KKK=2,K1
KK=K1-KKK+2
P(J,1,KK=1,L1)=XP(KK)*P(J,1,KK,L1)+YP(KK)
IF (ABS(P(J,1,KK-1,L1)).LT.1.0E-20) P(J,I,KK-1,L1)=0.0
2434 CONTINUE
GO TO 244y
2464 CONTINUE
P(J,1,K,L1)=(HC*P(J,1,K,L3)+DT2*DHP) /HS1
2444 CONT INUE
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IF (K.GE.K1) 6O TO 2423

AE=CE

CE=Q6A

EEM=EEP

EEP=E(J.I.K,L3)—EKJ.I‘KQI.L3)

BE=HS1/DT2+AE+CE

DE=DHEI+HC*E(J,I.K,L3)/DT8-CE'EEP+AE‘EEM

DEN=BE-AE*XE (K)

XE (KP1)=CE/DEN

YE(KPI)=(DE+AE'YE(K))/DEN

GO TO 2443

CONTINUE

IF (KI.LE.1) 6O TO 2463

BE=HS(K)/DTR

DE=DHEI+BE*E(J.I'K.L3)*CE’(E(J,I,K-l.L3)‘E(J.I'K.L3))

BE=BE+CE

IF (CE.EQ.D.0) E(J.I.K,Ll)=(HC*E(J.I,K.L3J*DT8’DHE)/HS]

IF (CE.NE.OD.0) E(J,I.K.Ll)=(DE+CE'YE(KJ)/(BE-CE*XE(K))

IF (ABS(E(J,I.K.LI)).LT.I.OE—EO) E(J,1,K,L1)=0.0

DO 2433 kkk=2 k]

KK=K ] -KKK+@2

E(J‘I.KK—I.L1)=XE(KK)'E(J,I.KK.LX)+YE(KK)

IF (ABS(E(J.I.KK—X,LI))‘LT.I.OE-QO) E(J,1,KK-1,L1)=0.0

CONT INUE

GO TO ewy3

CONT INUE

E(J,I.K.Ll)=(HC’E(J.I,K.L3)+DTE’DHE)/HSI

CONT INUE

CONT INUE

IF (L .LE. LASTCK) WRITE (6,13)

IF (KR.EQ.0) GO T0 ees

IF (BND4.EQ.0.0) GOTO 225

GO TO 215

CONTINUE

IF (BND2.EQ.0.0) GO T0 215

IF (K.LE.KR) G0 TO 215

IF (KR.LE.1) 6O T0 215

B0 214 KKk=K,K]

XU(KK)=0.0

YU(KK)=0.0

CONT INUE

GO TO 217

CONT INUE

RHOBX=(RHO(J.I.K)+RHO(J.IP1.K))+RHOME

UBP=U(J.I.K.L2)+U(J.I.KOI.LB)

NBXP=N(J,I.KPI)+N(J.IP1,KP1)

T6=H8*PGRAX(J,[.K)/RHOBX

IF (BND2.EQ.0.0) GO TO0 220

T1=(U(J,I,K.L8)+U(J.IP1.K.L2))
'(HBR'U(J.IPI.K.LEJ*HB‘U(J.I.K,LE))
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Te=(UtJ,IM] K, L2)+U(J,1,K,L2))

*

*(HB*UI(J, ] ,K,L2)+HBL*U(J,IM] K,L2))

T3=(U(J, ] ,K,L2)Y+UJP1,1,K,L2))

(3

*(HR*V(J,],K,L2)+HBRT*V(J, Pl K,L2))

TY=(U(J, ] ,K,L2)+UCUML, I ,K,L2))

*

* (HBLB*V(JM], 1 ,K,L2)+HBRB*V(JUM!,IP!l ,K,L2))

TS=F*HB* (V(J, ] ,K,L2)+VIJ,IP1,K,L2)+V(JIMI |1 . K,L2)+VIJM],IP] ,K,L2))
T7=RDXS* (HSR*AKUV(J,lAHP K)* (U(J,1+] K, L3)-UlJ,],K,L3))

*

~HC*AHUV(J, TAH K)*(U(J,],K,L3)=-ULJ,]I-1,K,L3)))

T8=.25*RDYS* ((HBTR3I*AHXTB+HB3*AHXRB) * (U(J+1,1,K,L3)-U(J,],K,L3))

*

78=0.0
(K.EQ.1) TS=-(TAUX(J,I,K)+TAUX(J,1,K))/RHOBX
((K.EQ.!1).OR.(K.EQ.K1)) GO TO 2186

1F
IF

~(HB3*AHXRB+HBB3*AHXBB) * (U(J,1,K,L3)-U(J-1,1,K,L3)))

UBM=U(J, 1 ,K,L2)+U(J,],K-1,L2)
WBXM=W(J, T ,K)+W(J,IPL,K)
T8=.25* (UBP*WBXP-UBM*WBXM)

CONTINUE

DHU=.125* (TS-RDX*(T1-T2)-RDY*(T3-T4))-TB+(T7+78)-T9
GO TO eel

CONTINUE

TH=F*HB* (V(J,I+] ,K,L2)+V(J-1,1+1,K,L2)} )

1F

(BND1.NE.0O.0) TS=F*HB*(V(J,]-1,K,L2)+V(J-1,1-1,K,L2))

DHU=-TB+T5 %25

CONT INUE

(KR.LE.1) GO TO 228
(K.GE.K1) GO T0 222
AU=CU

IF
IF

CU=TAUX(J,1 ,KP1)/HTD

UUM=UUP

UUP=U(J,],K,L3)-U(J,],KQ1,L3)
BU=HBU1/DT4+AU+CU
DU=DHU+HB3*U(J,],K,L3)/DT4-CU*UUP+AU*UUM
DEN=BU-AU* XU (K)

XU(KP1)}=CU/DEN

YU(KP1)=(DU+AU*YU(K))/DEN

IF

IF

(K.LT.KR) GO TO 224
K1U=KR

BND4=0.0

(KR.LE.1) GO TO 226

GO TO 410

CONTINUE
(K1.LE.1) GO TO 226

1F

CB=.5*(C(J,[1+C(J,IP1))
UB=ut(J,!],K,L2)
VB=.25%(V(J,1,K,L2)+V(J,IP] K, L2)+V(JMI, 1 ,K,L2)+V(JMI,IP1,K,L2))

CB=CB*CB
UB=UB*UB
vB=VB*VB

RU=.5*GRAV*SQRT (UB+VB)/CB
BU=HS (K) /DT2
DU=DHU+ (BU-RU)Y*U(J,1,K,L3)
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. +CU*(U(J,T,K=-1,L3)~UlJ,],K,L3))
BU=BU+RU+CU
CONT INUE
IF (CU.NE.0.0) GO TO 2222
RHOBXZ=RHOM2+ .5* (RHO (J, 1 ,K) +RHO(J, I ,KQ1)

* +RHO(J, IP1 ,K)+RHO (U, IP1,KQ1))
TAUZ=TAUX(J,1,KP1)*4. 0% (U(J,],K,L3)-U(J,],KQI,L3))/HTX
DHU=DHU- (TAUZ+TAUZ+.25*UBP*WBXP*RHOBXZ } / RHOBX
UG, 1,K,LD)=(HB3*U(J,1,K,L3)+DTY*DHU) /HBU1
IF (ABS(U(J,1,K,L1)).LT.1.0E-20) U(J,],K,L1)=0.0
GO 70 217
CONTINUE
UGJ,1,K,L1)=(DU+CU*YU(K) )/ (BU-CU*XU (K))

IF (ABS(U(JU,1,K,L1)).LT.1.0E-20) U(J,],K,L1)=0.0

CONTINUE
DO 223 KKK=2,K1U
KK=K]U-KKK+2
UGJ,T,KK=1,L1)=XUIKK)*U(J,],KK,L1)+YU(KK)

IF (ABS(U(J,1,KK-1,L1)).LT.1.0E-20) U(J,],KK-1,L1)=0.0

CONTINUE
GO TO 224
CONTINUE
RHOBXZ=RHOM2+.5% (RHO (J, ] ,K}+RHO(J, I ,KQ1)

* +RHO (U, IP1,K)+RHO(J, IP1,KQ1))

TAUZ=TAUX(J, 1 ,KP1)*4 . 0*(U(J,],K,L3)-U(J,],KQA1,L3)I/HTX
DHU=DHU- (TAUZ+TAUZ+. 25*UBP * WBXP*RHOBXZ) / RHOBX
UGJ,T1,K,L1)=(HB3*U(J,],K,L3)+DT4*DHU) /HBU1

IF (ABS(U(J,1,K,L1)).LT.1.0E-20) U(J,],K,L1)=0.0
CONTINUE

IF (L .LE. LASTCK) WRITE (6,14)

CONTINUE

IF (KT.EQ.0) GO TO 250

IF(BND5.EQ.0.0) GO TO 250

GO T0 227

CONT INUE

IF (BND3.£Q.0.0) GO TO 227

IF (K.LE.KT) GO TO 227

IF (KT.LE.1) GO TO 227

DO 234 KK=K,Kl

XV(KK}=0.0

YV(KK)=0.0

CONTINUE

GO TO 235

CONT INUE
RHOBY=(RHO (J, I ,K)+RHO(JP1,1,K) ) +RHOM2
VBP=V(J,],K,L2)+V(J,],KQl,L2)
WBYP=W(J, ] ,KP1}+W(JP1,1 ,KP1)
T6=HR*PGRAY (J, 1 ,K) /RHOBY

IF (BND3.EQ.0.0) GO TO 230
TI=(V(J,],K,L2I+VIJP], 1 ,K,L2))
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s S (HBT*V(JP!1,1,K,L2)+HR*V(J,1,K,L2))
Te=(V(JML, I K, L2)+ViJd,. I,K,L2))

+ ¢ (HR*V(J,,K,L2)+HBLB*V(JMI, I,K,L2))

TI=(V(J,] ,K,L2)+V(J,IP1,K,L2)})

s+ (HBTR*U(JPI,1,K,L2)+HB*UCJ,T1,K,L2))
TY=(V(J,IMI,K,L2)+V(J, ] ,K,L2))

s s (HBTL*U(JPI1,IM1,K,L2)+HBL*U(J,IM] K, L2))
T5=F'HR*(U(J.I,K,L2)+U(J,IM1.K.L2)+U(JP1.I,K.LE)*U(JPl.IMl.K.LE))
T7=RDYS'(HST*AHUV(J+1,IAH,K)*(V(J+1,I.K,L3)-V(J.].K,L3))

* ~HC*AHUV (J, TAH K)*(V(J,1,K,L3)~-V(J-1,1,K,L3)))
T8=.25*RDXS'[(HBRTB*AHYRB+HBLT3’AHYTB)'[V(J,I+l.K,L3)-V(J,I.K.L3))

* —(HBLT3*AHYTB+HBLLT3’AHYLB)*(V(d.I.K.LB)-V(J.I—l.K,L3)))
T9=0.0
IF (K.EQ.1) T9=-(TAUY(J,I,K)+TAUY(J,I,K))/RHOBY
IF ((K.EQ.1).0R.(K.EQ.K1)) GO TO 228
VBM=V(J,1,K,L2)+V(J,],K=-1,L2)

WBYM=W(J, ] ,K)+W(JP1,I,K)

T9=.25* (VBP*WBYP-VBM*WBYM)

228 CONTINUE

DHV=.125'(-T5—RDY’(Tl—TE)-RDX*(TZ—TH))—T6+(T7+T8)-T9
GO TO 231

230 CONTINUE

TS=F*HR* (U(J+1,1,K,L2)+UJ+1,1-1,K,L2))

IF (BNDI.NE.O.0) TS=F*HR*(U(J-1,1,K,L2)+U(J-1,1~-1,K,L2))

DHV=-T6-T75+.25

231 CONTINUE
IF (KT.LE.1) GO TO 246
IF (K.GE.K1) GO TO @2u2

AV=CV
Cv=TAUY(J,],KP1)/HTD
VVM=VVP
VVP=V(J,1,K,L3)-V(J,],KQ1,L3)

BV=HBV1/DT4+AV+CV
DV=DHV+HBLT3*V(J,1,K,L3)/DT4-CV*VVP+AV*VVM
DEN=BV-AV*XV (K)

XV(KP1)=CV/DEN

YV(KP1)=(DV+AV*YV(K))/DEN
IF (K.LT.KT) GO TO 244
K1v=KT
BND5=0.0
IF (KT.LE.!1) GO TO 246
GO TO 420

242 CONTINUE
IF (K1.LE.1) GO TO 246
CB=.5*(C(J,1N+C(UP1, 1))
vB=V(J,I,K,L2)
UB=.25‘(U(J.I.K.L2)+U(J.IM1.K.LE)+U(JP1.I.K.LB)+U(JPI.IM1.K.LE))
cB=CB*(CB
VB=VB*VB
uB=UB*UB
RvV=.5*GRAV*SQRT (UB+VB)/CB
BVv=HS(K)/DT2
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DV=DHV+(BV-RV)'V(J.I.K,L3)

* +CV'(V(J.I.K~I.L3)-V(J.1.K.L3))
BV=BV+Rv+Cy
CONT INUE
IF (CV.NE.D.0Q) GO TO 2240
RHOBYZ=RHOME+.5'(RHO(J.I.K)+RHO(J.I.KQ!)

* +RHO(JPI.I,K)+RHO(JPI.I.KQ]))
TAUZ=TAUY(J.I,KPI)*H.O'(V(J,I.K.LSJ-V(J.X,KQI.L3)J/HTY
DHV=DHV-(TAUZ+TAUZ*.85'VBP'NBYP*RHOBYZJ/RHOBY
V(J.I,K.LI)=(H8LT3’V(J.I.K.L3)+DTH‘DHV)/HBV1

CONTINUE
V(J.I,K.L1)=(DV+CV*YV(K))/(BV—CV'XV(K))

IF (ABS(V(J.I.K.LI)).LT.I.OE—EO) V(d,I,K,Ll)=0.0

CONT INUE

DO 2y3 KKK=2,K1v

KK=K]V-KKK+2

V(d.l,KK-I,Ll)=XV(KK)*V(J‘I.KK.LI)+YV(KK)

IF (ABS(V(J,I.KK-I.Ll)).LT.I.DE~EO) V(J.I.KK-l,Ll)=0.0

RHOBYZ=RHOM8+‘5*(RHO(J,I.K)+RHO(J,I‘KQI)

* *RHO(JPI,I,K)+RHO(JPI.I.KQI))

TAUZ=TAUY(J,I.KPIJ‘H.O*(V(J.I,K,L3)-V(d.I.KOI.L3))/HTY
DHV=DHV-(TAUZ+TAUZ+.85*VBP'NBYP*RHOBYZ)/RHOBY
V(J,I,K.Ll)=(HBLT3'V(J.I,K,L3)+DTH'DHV)/HBVI
IF (ABS(V(d,I,K,LI)).LT.I.DE—EO) VIJ,I1,K,L1)=0.0
CONT INUE

IF (L .LE. LASTCK) WRITE (6,15)

CONTINUE

K=K+1

IF (K.GT.K1) GO TO 280

KP1=K+]

KQi=KkP]

IF (K1.EQ.K) KQl=k

H=HS (K)

H2=H+H

HSI=H

HBU1=H2

HBVI1=H2

HSR=H

HC=H

HSL=H

HST=H

HSB=H

HBR=Hp

HB=H2

HBL=H2

HC2 =
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HR=H2
HBRT=H2
HBLB=H2
HBRB=H2
HBTR=H2
HBTL=H2
"~ HBT=He
HBLL T=H2
HBR3=H2
HB3=He
HBL3=H2
HBTR3=H2
HBB3=Hg
HBRT3=H2
HBLT3=H2
HBLLT3=He
HBT3=H2
HBLB3=H2
Q1=Q2
Q3=Qy
Q5=Q6
Q7=Q8
HQ=.5% (H+HS (KP1 ) )
IF (L .LE. LASTCK) WRITE (8,16)
GO TO 200
280 CONTINUE
IF (K1.LE.KR) GO TO 282
KK=KR+1
DO 281 K=KkK,K1
UGJ,1,K,L1)=0.0
281 CONTINUE
282 CONTINUE
IF (K1.LE.KT) GO TO 300
KK=KT+1]
DO 283 K=KK,K1
VIJ,I,K,L1)=0.0
283 CONTINUE
300 CONTINUE
CALL SGSLOS
RETURN
END
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SUBROUTINE SGSLOS
COMMON CPQO,CLAM,CLAMO,CP1,CLAM] ,RHOT
COMMON M,MMI1,MM2,N,NM1 ,NM2,DX,DY,RDX,RDY,RDXS,RDYS
COMMON DT,DT2,DT4,CNU,L,L1,L2,L3,GRAV,KMAX,CKA, AHX, AHY, AMX, AMY ,F
COMMON RHOM, RHOM2, ALPHO , TEMP, THETA , RHOA , WSPD, PHI , WINCH
COMMON P],KMAP,TD,TD2,TD4,KHT,CT,CKH, AHXT , AHYT
COMMON RMM1 ,RMM2,CKP , AHXP , AHYP ,PRETIM,PINV,DECAY
COMMON UC(10,26,6,3),V(10,26,6,3),5(10,26,6,3),T(10,26,6,3)
COMMON W(10,26,7),TAUX(10,26,7),TAUY(10,26,7) ,EPSLON(10,26,7)
COMMON PGRAX(10,26,6) ,PGRAY(10,26,6) ,RHO(10,26,6)
COMMON SE(10,26,3) ,KH(10,26),C(10,26) ,HS(7},YY(6,6) ,DEPTH(6)
COMMON RHOZ(10,26) ,HZ(10,26) ,NSE(10,26) ,2L(6,6)
COMMON 1B(100),UB(100),KB(100),UVB(100),AHUV(10,3,6)
COMMON UFLOS(100),UFLOT(100) ,UFLOP(100),PTURNC(10,100)
COMMON STMP,LTURN(10,100),STURN(10,100),SET LTTURN(10,100)
COMMON SINI(10,100),TINI(10,100),SRETIM,TRETIM
COMMON ETURN(10,100),EINI(10,100),UFLOE(100),E(10,26,6,3)
COMMON ERETIM,EINV,TINV,SALINV,P(10,26,6,3) ,PINI(10,100)
DOUBLE PRECISION CPQO,CLAM,CLAMO,CP1,CLAMI ,RHOT
WSPS=WSPD*51 .447192
WSCALE=1.0
XL=L
IF(L.LT.120) WSCALE=XL/120.
DO 3100 I=2,MM2
DO 3100 J=2,NM2
A=21.8*SQRT(HS(1))
IF (A.GT.WSPS) A=WSPS
B=WSCALE* (.0000000028*A*A*A*A/HS (1))
IF (B.GT.E(J,I1,1,L1)) E(J,I,1,L1)=B
2100 CONTINUE
PlH=.5+P]
DO 310 1u=1,100
IF (IB(1J).EQ.0) GO TO 320
IBT=1B(1J)
JBT=UB (1)
KI1=0
K12=0
K13=0
KI4=0
K15=0
K16=0
KBT=1ABS(KB(1J))
IF (MOD(KBT,2).EQ.1) Kll=1
IF (MOD(KBT,2).EQ.0) Kle=]
IF (KBT.LT.3) GO TO 100
KIl1=-KI1
Kle=-Kl2
KI13=KI1
Kl4=KI2
KI15=KI}
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3086

307

308

225

330
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Kl6=Kl2

CONTINUE

K15=K]5+Kl1

K1B=KIl6+KI2

K1=KH(JBT,I1BT)

DO 210 K=1,K]

IF (KI1.EQ,D0) GO TO 200
VIJUBT,IBT,K,L1)=V(JUBT,IBT+KII1,K,L1)

GO TO 210

CONTINUE

UGJUBT,IBT,K,L1)=U(JBT+KI2,IBT,K,L1)

CONTINUE

IF (KB(IJ).GT.0) GO TO 305
S(JBT,IBT,1,L1)=-S(JBT+KI2,IBT+KI1,1,L1)+UFLOS(I1J)+UFLOS(IU)
TOUBT,IBT,1,L1)==-T(UBT+KI2,IBT+KI1,1,LI)+UFLOT(IJ)+UFLOT(IW)
E(JUBT,IBT,1,L1)=-E(JUBT+KI12,1BT+KI1,]1,L1)+UFLOE(IJU)+UFLOE(IY)
P(JUBT,IBT,1,L1)=-P(JBT+KI2,IBT+KI1,1,L1)+UFLOP(IJ)+UFLOP(I)
SE(UBT,IBT,L1)=-SE(JUBT+KI2,IBT+KII,L1)

IF (KI2.EQ.0) UGJBT+KIN,IBT+KI3,1,L1)=UVB(1J)
IF (KI1.EQ.0) V(UBT+KIY,IBT+KI3,1,L1)=UVB(1J)
GO TO 310

CONTINUE

K1=KH(JBT,IBT)

K2=KH(JBT+KI2,IBT+KI1)

IF (K1.GT.K2) Kl=K2

IF (K1.EQ.0) GO TO 310

DO 345 K=1,Kl1

If (KI2.EQ.0) GO TO 307

IF (K12.6T7.0) GO TO 3086

IF (V(JBT+KI4,IBT+KI13,K,L1).6T.0.0) GO TO 335
IF (V(JUBT+KIB,IBT+KI5,K,L1).LT.0.0) GO TO 330
GO TO 325

CONTINUE

IF (V(JUBT+KI4,IBT+KI13,K,L1).LT.0.0) GO TO 335
IF (V(JUBT+KIB,IBT+KIS5,K,L1).67.0.0) GO TO 330
G0 TO 325

CONTINUE

IF (KI1.LT7.0) GO TO 308

IF (UCJUBT+KI4,IBT+KI3,K,L1).LT.0.0) GO TO 335
IF (U(JUBT+KI6,IBT+KI5,K,L1).6T7.0.0) GO TO 330
GO 70 325

CONTINUE

IF (UCJUBT+KIN,IBT+KI3,K,L1).6T.0.0) GO TO 335
IF (UGJUBT+KIB,IBT+KI5,K,L1).LT.0.0) GO TO 330
CONTINUE

LTURN(K,IJU)=L~1
STURNI(K,1U)=S(JBT+K12,1BT+KI1,K,L2)
TTURNI(K,1J)=T(UBT+KI2,IBT+KI],K,L2)

ETURN(K, 1) =E(JBT+K]2,1BT+KI1,K,L2)

PTURN(K, TJ)=P (JUBT+KI2,IBT+KI! ,K,L2)

CONTINUE

IF (LTURN(K,IJ).LT.0) GO TO 325

SFRAC = (DT*(L-LTURNI(K,1J)))/(SRETIM*3600.)
TFRAC = (DT#(L-LTURNI(K,1J)))/(TRETIM*3600.)
EFRAC = (DT*(L-LTURNI(K,IJ)))/(ERETIM*3600.)
PFRAC = (DT*(L-LTURN(K,IJ)))/(PRETIM*3600.)

IF (SFRAC .GT. 1.0) SFRAC = 1.0
IF (TFRAC .GT. 1.0) TFRAC = 1.0
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IF (EFRAC .GT. 1.0) EFRAC 1.0

IF (PFRAC .GT. 1.0) PFRAC 1.0
S(JBT.IBT.K.L])=STURN(K.IJ)*(SINX(K.IJ)-STURN(K.IJ))
* *SIN (PIH*SFRAC)
T(JBT.IBT.K.L])=TTURN(K.IJ)+(TINI(K,IJ)-TTURN(K,IJ))
* *SIN (PIH*TFRAC)
E(JBT.IBT,K,LI)=ETURN(K.IJ)#(EINX(K,IJ)-ETURN(K,IJ))
* *SIN (PIH*EFRAC)
P(JBT.IBT.K.L1)=PTURN(K,1d)+(PINI(K.Id)—PTURN(K,IJ))
* *SIN (PIH*PFRAC)

GO TO 345

CONTINUE

LTURN(K, IJ)=-]

IF (KI2.EQ.0) GO TO 340

RDRD=RDY

UVXY=DT*V(UBT+KIN4, IBT+KI3,K,L2)

GO T0 34e

CONT INUE

RDRD=RDX

UVXY=DT*U(JBT+KIH.IBT+K13,K,L8)

CONT INUE
SGRAD=(S(JBT+KIE.IBT+KII.K.LE)-S(JBT.IBT.K'LE))'RDRD
TGRAD=(T(JBT+KIE.IBT*KII,K,LB)-T(JBT,IBT,K,LB))'RDRD
EGRAD=(E(JBT*KIB,IBT*KII.K,LE)—E(JBT.IBT,K.LB))*RORD
PGRAD=(P(J8T+KIE,IBT*KII,K.LE)—P(JBT.IBT,K.LB))*RDRD
S(JBT,IBT‘K.LI)=S(JBT,lBT.K.LEJ+SGRAD'UVXY
T(JBT.IBT.K,LI)=T(dBT.IBT.K.L8)+TGRAD'UVXY
E(JBT.IBT‘K.LI)=E(JBT,IBT,K,L8)+EGRAD'UVXY
P(JBT.IBT.K,L1)=P(JBT,IBT.K.L8)+PGRAD*UVXY

CONTINUE

CONTINUE

CONTINUE

RETURN

END

non
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SUBROUTINE PRNT! (X,BX,M,N,L1,L)
DIMENSION X(N,M,3)
1 FORMAT (1H1,10X,A4,5X, 'TIME=",16)
2 FORMAT (l4,1X,21F6.1)
3 FORMAT (3Xx,21186)
1e=0
100 CONTINUE
Il=12+1
Ie=12+2!
IF (I1.GT.M) RETURN
IF (]12.GT.M) le=M
PRINT 1,BX,L
PRINT 3,(I,I=11,12)
DO 200 Jl=1,N
J=N+1-U1
200 PRINT 2,d,(X(J,1,L1),I=11,12)
GO TO 100
END
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SUBROUTINE PRNTZ (X,BX,M,N,K,L1,KlI,L)
DIMENSION X(N,M,K,3)
1 FORMAT (1HI1,10X,A4,5X, 'TIME=",16,5X, 'LEVEL"',13}
2 FORMAT (I4,1X,21FB.1)
3 FORMAT (3X,2116)
12=0
100 CONTINUE
I1=12+1
l1e=12+21
IF (11.G7.M) RETURN
IF (12.67.M) I2=M
PRINT 1,BX,L,Kl
PRINT 3,(1,I=11,12)
DO 200 Jl1=1,N
J=N+1-J1
200 PRINT 2,4, (X(J,I,K1,LD),I=11,12)
GO TO 100
END
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SUBROUTINE PRNT3 (X,BX,M,N,K,K1,L)
DIMENSION X(N,M,K)
I FORMAT (1H}],10X,A4,5X, 'TIME=",16,5X, 'LEVEL"',I3)
2 FORMAT (Iu,1X,21F6.2)
3 FORMAT (3x,2116)
Ie=0
100 CONTINUE
Il=]2+]
Ie=12+21
IF (I1.GT.M) RETURN
IF (12.GT.M) 12=M
PRINT 1,BX,L,Kl
PRINT 3,¢1,1=11,12)
DO 200 Jl=t,N
J=N+1-J1
200 PRINT 2,4, (X(J,1,KID,1=11,12)
GO TO 100
END
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SUBROUTINE PRNT4 (X,BX,M,N,K1,L)
DIMENSION X(N,M)
FORMAT (1H0,10X,A4,5X, 'TIME=",16,5X, 'LEVEL',13)
FORMAT (I4,1X,8(1X,1PE12.5))
FORMAT (3X,9113)
FORMAT (1H1)
WRITE (6,4)
[12=0
100 CONTINUE
I1=12+1
I2=12+9
IF (11.GT.M) RETURN
IF (12.6T.M) l2=M
PRINT 1,BX,L,Kl
PRINT 3,(1,I=11,12)
DO 200 Ji=1,N
J=N+1-J1
200 PRINT 2,J,(X(J,1),1=11,12)
GO TO 100
END

£ W —
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SUBROUTINE PRNTS (X,BX,M,N,LI,L)
DIMENSION X(N,M,3)
FORMAT (1HO, 10X,A4,5X, 'TIME=",186)
FORMAT (I4,1001X,1PEIL1.¥))
FORMAT (6X,10(013,9X}))
FORMAT (1H1)
WRITE (6,4)
12=0
100 CONTINUE
I1=12+1
I12=12+10
IF (I11.GT7.M) RETURN
IF (12.G6T.M) I2=M
PRINT 1,BX,L
PRINT 3,(I,I=11,12)
DO 200 J!=1,N
J=N+1-J1
200 PRINT 2,J, (X(J,I,L1),I=11,12)
GO 70 100
END

£ WY —
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SUBROUTINE PRNTE (X,BX,M,N,K,L1,K1,L}
DIMENSION X(N,M,K,3)
FORMAT (1HO,10X,A4,5X, 'TIME=",16,5X, ‘LEVEL"',13)
FORMAT (I4,10(1X,1PE11.4))
FORMAT (6X,10(13,9X))
FORMAT (1H1)
WRITE (6,4)
1e=0
100 CONTINUE .
I1=]2+1
Ie=12+10
IF (11.GT.M) RETURN
IF (12.GT.M) [2=M
PRINT 1,BX,L,Kl
PRINT 3,(I,I=11,12)
DO 200 J1=1,N
J=N+1-J1
200 PRINT 2,J, (X(J,I,KI1,LD),I=11,12)
GO TO 100
END

Lwn-—
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SUBROUT INE RESAL
COMMON CPO,CLAM,CLAMO,CP1,CLAM! ,RHOT
COMMON M,MMI ,MM2,N,NM] ,NM2,DX,DY,RDX,RDY,RDXS,RDYS
COMMON DT,DT2,DT4,CNU,L,L!1,L2,L3,GRAV,KMAX,CKA, AHX, AHY , AMX, AMY ,F
COMMON RHOM,RHOM2,ALPHO, TEMP, THETA ,RHOA ,WSPD,PHI , WINCH
COMMON P ,KMAP,TD,TD2, TD4,KHT,CT,CKH, AHXT , AHYT
COMMON RMM1 ,RMM2,CKP, AHXP, AHYP ,PRETIM,PINV,DECAY
COMMON U(10,26,6,3),v(10,26,6,3),5(10,26,6,3),T(10,26,6,3)
COMMON W(10,26,7),TAUX(10,26,7),TAUY(10,26,7) ,EPSLON(10,26,7)
COMMON PGRAX(10,26,6) ,PGRAY(10,26,6) ,RHO(10,26,6)
COMMON SE(10,26,3) ,KH(10,26),C(10,26),HS5(7),YY(6,6) ,DEPTH(B)
COMMON RHOZ(10,26),HZ(10,26),NSE(10,26) 2L (6,6)
COMMON 1B(100),JB(100),KB(100),UVB(100),AHUV(10,3,6)
COMMON UFLOS(100),UFLOT(100),UFLOP(100),PTURN(10,100)
COMMON STMP,LTURN(10,100),STURNC(10,100),SET ,TTURN(10,100)
COMMON SINI(10,100),TINI(10,100),SRETIM,TRETIM
COMMON ETURN(10,1008) ,EINI(10,100),UFLOE(100),E(10,26,6,3)
COMMON ERETIM,EINV,TINV,SALINV,P(10,26,6,3),PINI(10,100)
DOUBLE PRECISION CPO,CLAM,CLAMO,CP1,CLAMI ,RHOT
FORMAT (9F8.2)
FORMAT (12F6.0)
FORMAT (20F4.0/20F4.0)
FORMAT (1HO, 'SALINITY AT LEVEL',13,' IS BEING READ')
RETURN
50 CONTINUE

Jl=le

MM2=M-2

NM2=N-2

READ (5,2) (S(J1,1,1,1),1=2,MM2)

DO 152 K=1,KMAX

— (O Y -

KM]=K-1
ZKM1=KM]

DO 151 J=2,NM2
DJ=1ABS(J-J1)

DO 150 I=2,MM2
IF (K.GT.KH(J,I)) GO TO 150
IF (K.EQ.1) GO TO 120
If (S(J,1,KM1,1).EG.0.0) GO TO 150
120 CONTINUE
S(J,1,K,1)=S(J1,1,1,1)+.076%ZKM]1~-.05*DJ
IF (S(J,1,K,1).LT.0.0) S(J,],K,1)=0.0
S(J,1,K,2)=5(J,1,K,1)
S(J,1,K,3)=S(J,1,K,1)
150 CONTINUE
151 CONTINUE
152 CONTINUE
RETURN
END
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SUBROUTINE TIDAL
COMMON CPO,CLAM,CLAMO,CP1,CLAM] ,RHOT
COMMON M,MM],MME.N,NMI.NME.DX.DY,RDX.RDY,RDXS,RDYS .
COMMON DT.DTE.DTH.CNU.L.LI.LE.L3,GRAV,KMAX,CKA,AHX,AHY,AMX.AMY,F
COMMON RHOM.RHOME.ALPHO,TEMP,THETA,RHOA.NSPD.PHI.NINCH
COMMON PI,KMAP.TD.TDE,TDH.KHT,CT,CKH.AHXT,AHYT
COMMON RMM].RMME,CKP,AHXP,AHYP,PRETIM,PINV.DECAY
COMMON U(IO.26,6.3).V(IO,26.6.3).S(10,86.6,3).T(10,86.6,3)
COMMON N(ID.86.7).TAUX(IO.86.7),TAUY(IO.ES.?),EPSLON(XO,86.7)
COMMON PGRAX(]O,ES,B).PGRAY(IO,ES,B),RHO(]O.EG,B)
COMMON SE(10,26.3),KH(IO,EB),C(IO.EB),HS(7).YY(6,6),DEPTH(6)
COMMON RHOZ(10,26) ,HZ(10,26) ,NSE(10,26) 2L (6,6)
COMMON IB(IOO),JB(IOO),KB(]OD),UVB(]OO).AHUV(IO.3.6)
COMMON UFLOS(IOO).UFLOT(lOO).UFLOP(lOO).PTURN(IO.IOO)
COMMON STMP,LTURN(10,100),STURN(10,100),SET LJTURNC(10,100)
COMMON SINI(10,100),TINI(10,100),SRETIM,TRETIM
COMMON ETURN(IO.IOO).EINI(IO.]DO),UFLOE(]DO).E(10,26.6.3)
COMMON ERETIM,EINV,TINV,SALINV.P(10.86,6.3).PINI(]O,IOO)
DOUBLE PRECISION CPO,CLAM,CLAMO,CP],CLAM] ,RHOT

100 CONTINUE

SCALE=1.0

XL=L

FM2=0.080515

FSe=0.0833333

FN2=0.0789889

FKe=0.0835421

FK1=0.0417885

FO1=0.0387295

FP1=0.0415u454

Al=-3.485

B1=10.0

Ac=2.26

B2=5.6

A3=0.0

B3=0.0

A4=0.0

B4=0.0

A5=-2.4y

B5=-3.48

AB=-1.17y4

B6=-1.954

A7=0.0

B7=0.0

TX=0.0017453*L «DT

SETIDE =A1*COS (FM2*TX)+BI1*SIN(FM2#TX)
+A2*COS(FS2*TX)+B2*SIN(FS25TX)
+A3*COS(FN2*TX) +B3*SIN(FN2*TX)
+A4*COS(FK2*TX) +B4*SIN(FK2*TX)
+AS5*COS(FK1#TX)+BS*SIN(FK]1*TX)
+AB*COS(FO1*TX)+B6*SIN(FO1*TX)

* ok ok & %



110
120

63

+AT*COS(FPI*TX1+B7*S|NIFP}*TX)
DO 110 1u=1,100
IF ¢iBtlu) £EQ.0) GO TO 120
IF (kB(1JU).LT.0) GO TO 110
1BT=18¢(10)
JBT=UB(1U)
SE(UBT,IBT.L1)=SETIDE
CONT INUE
CONT INUE
RETURN
END



Appendix C
INPUT PARAMETERS AND SAMPLE INPUT

INPUT PARAMETERS

CARD NO FORMAT PARAMETER DESCRIPTION

ey
-
[}
o]
o

20A4
I10

Title of simulation. .
Maximum number of integration
time steps to be executed.
Maximum number of grid points
in x-direction.

Value should be 3 plus
maximum number of wet points
in x-direction.

Maximum number of grid points
in y-direction. Value

should be 3 plus maximum
number of wet points in
y-direction.

Maximum number of layers in
model.

size of integration time

step (sec).

Grid size in x-direction {cm).
Grid size in y-direction (cm).
Time step to start (or restart)
simulation.
Prejquency to
Freguency to
file.
Latitude of center of model (deg).
Fixed part of horizontal

mass diffusion coef in
x-direction (cm¥2/sec),

usually set to zero.

Fixed part of horizontal

mass diffusion coef in
y-direction, usually set

to zero.

Fixed part of horizontal

momentum diffusion coef

in x-direction, usually set

to zero.

Fixed part of horizontal

momentum diffusion coef

in y-direction.

Initial value of vertical
momentum exchange coef.

TITLE
LMAX

110 M

2 21-30

I10 N

2 31-40 KMAX

[3¥]

41-59 E10.0 LT

51-60
61-70
1-19

E10.0 DX
E10.0 DY
LST

w N

w

11-20
3 21-32

I10 write restart file.

write time history

LRST
LHIST

4 1-10
4 11-20

F10.0
E10.0

ANGLAT
AHX

4 21-39

£}
—
<
.

=]

AHY

4 31-490 E10.0 AMX

E10.0 AMY

E10.0 CND

E10.0
E10.9

®10.0

CKA

CKH

AHXT

64

Initial value
mass exchange
Initial value
heat exchange
Fixed part of

of vertical
coef.
of vertical
coef.
heat

diffusion coef in

x-direction,
zero.

usually set to
Also used for

turbulent energy computation.
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5 21-32 F10.70 AHYT Initial value of horizontal
heat ditffusion coef in
y-direction, usually set to
zero., Also used for
turbulent energy computation.

5 31-49 £10.9 SKIPT inused parameter at open
boundary.

5 41-5) F13.0 SRFTIN Concentration recovery time for
salinity at open boundary (hrs).

5 51-40 E12.0 TRETIM Recovery time at open boundary
for temperature computation (hrs).

5 61- 70 F12.0 ERFTIM Recovery time for turbulent
eneryy at oonen boundary (hrs).

6 1-19 E13.0 RHOM Mean density, usually set to
unity.

6 11-29 E1C.0 RHOA Density of air.

6 21-30 F10.0 TINV Initial value for temperature
field.

6 31-40 E10.0 THETA Wind shear stress coefficient
at surface.

6 41-52 £10.0 PHI Clockvise angle (deg)
hetveen model's y-axis and

. direction tosardi which wind is
blowing.

6 51-60 E10.0 WSPD Wind speed (kn).

7 1-12 110 Lp1 Frequency to print velocity
field in surface layer.

7 11-29 I10 Lp2 Frejuency to print constituent
concentration field up to level
RLP2.

7 21-30 In LP3 Frequency to print velocity
field in all layers.

7 31-490 I10 LPy Printing frequency control parametei

8 1-10 110 KHT Number of layers if entire
model has same depth values.

. Leave blank otherwise.

8 11-20 I10 LC Preguency to perform time
smoothing.

8 21-30 I10 LGRPH Frequency to write an output
file,

8 31-40 I10 KLP2 Lowest layer that result of

constituent computation is
to be tabulated.

9 1-10 E10.90 CT Chezy value (square root
of cm/sec). (It is 10 times
the value in the usually
expressed unit of square root
of m/sec.)

9 11-20 £E12.90 SALINV Initial value of salinity
field (yram/kg).

9 21-30 F10.0 SEINV Initial value of water level
{cm} from reference plane.

9 31-49 F13.0 RAM1 Exponent of Richardson

number-related vertical
momentum exchange coef.
3 41:50 F10.0 RMM2 Zxponent of Richardson
numbher-related vertical
mass-heat exchange coef.

9 51-60 E12.0 EINV Initial value of turbulent
energy density (ergs/unit mass).
10 1-19 £10.0 CKP Initial value of diffusion

coef for pollutant diffusion
in z-direction.
10 11-20 E10.0 AHXP Pixed part of pollutant
diffusion coef in x-
direction, usually set to zero.
10 21-30 E10.0 AHYP Fixed part of pollutant
diffusion coef in y-
direction, usually set to zero.
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10 31-40 £10.0 PRETIM Concentration recovery time at
open boundary for pollutant
computation.

10 41-50 E10.0 PINY Initial value for pollutant
concentration field.

10 51-60 E10.0 DECAY Decay coef for pollutant
concentration (per sec).

11 1-10 £190.0 HS (1) Thickness of each layer (cm).

11 11-20 £10.90 HS(2) cessesessssscccscsnscvsnsasas

: 21-390 E10.0 HS (3) cescsasesessenscsesssasncsans

51-60 E10.0 HS(6) eeesescesessenasessssseanens

12 1-10 I10 MWL3(1) Grid location in xz-direction
of water level station 1.

12 11-29 119 NWL3(1) Grid location in y-direction
of water level station 1.

12 21-49 SA4 TITWL3(1:5,1) Name of water level station 1.

13 1-10 I10 MWL3(2) Grid location in x-direction

of water level station 2.
Mt eccseccmecasesscscncesenacsccscannetenessastontassvsessenos o

9 S 80P 262 S EEL ARSI IN TR IR0 LA LIS IIPIIIINERTOIIOSIELIILIOSDS

L 21-40 S5A% TITWL3{1:5,3) WName of water level station 3.

15 R BLANK CARD

16 1-10 I10 MC3(1) X-coordinate grid location of
current station 1.

16 11-20 1190 NC3(1) Y-coordinate grid location of
current station 1.

16 21-30 JI10 KC3(1) Number of layer at
designated current station 1.

:g 31-59 5A4 TITC3(1:5,1) Name of current station 1.

18 31-50 S5a4 TITC3(1:5,3) Name of current station 3.

19 A BLANK CARD

20 1-72 721t KH(1,1:m) Number of layers for n=1 in
model.

21 1-72 7211 KH(2,1:m) Number of layers for n=2 in
model. '

NOTE: Due to computational requirements, the values of KH(J,I)
for the first and the last two values of I and J must be
zero {land).
29 1-72 7211 KAE(10,1:m) Number of layers for n=1) in
model.
(If initial salinity field is nonuniform, insert salinity
cards here. Format should be specified in subroutine RESAL.)

33 i-5 15 I8(1) I-index of first open
boundary point.
30 6-10 I5 JB(1) J-index of first open
boundary point.
30 11-15 15 KB (1) Control parameter for location

and type of open boundary
KB=1 West opening
KB=2 South opening
KB=3 East opening
KB=4 North opening
KB>0 denotes tidal opening.
KB<0 represents current input.
(The grid specified as inflow
must have only one layer.)

30 16-29 15 LB(1) Unused parameter.

30 21-39 E10.0 uv (1) Current input (cm/sec). Leave
blank if it is a tidal opening.

30 31-49 E10.0 UFLOS (1) Salinity in inflow. Leave
blank if it is a tidal opening.

30 41-590 £10.0 UFLOT (1) Temperature in inflow.

Leave blank if it is a tidal
opening.
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30 51-60 £E10.0 UFLOT (1) Turbulent energy density in
inflow. Leave blank if
it is a tidal opening.

30 61-70 E10.0 UFLOP (1) Pollutant concentration in
inflow. Leave blank if it is
a tidal opening.

n reesnese ceesessscncs sesesessnssesen e D A

37 61-70 F10.0 UPLOP(8) Pollutant concentration in
last open boundary.

38 A BLANK CARD

39 1-10 £10.0 ANGLAT Latitude information used during
restart.

39 11-29 E10.0 WSPL Wind speed information used
during restart.

39 21-30 E1C.0 PHI ¥ind direction information used
during restart.

49 1-10 E10.0 RNM1 Exponent of Richardson

number-related vertical momentum

diffusion coef specified

for restart operation.

49 11-29 £190.9 IMN2 Exponent of Richardson
number-related vertical mass-heat
diffusion coef specified
for restart operation.

SAMPLE CASE

The sample basin has a grid dimension of 26x10x6 with horizontal grid space
equaling 2000 meters (200,000 cm). The vertical grid size was set to 2 meters. Past
experience has shown that the maximum allowable integration time step is approx-
imately half of the Courant speed; the sample case used 45 seconds. Initial values
of vertical diffusion coefficients were all set equal to 15. These values will be com-
puted immediately after the beginning of the integration process according to the
local turbulent energy level. All values of the fixed portion of the horizontal diffu-
sion coefficients were set to zero except those associated with the pollutant concen-
tration, which were set to 1,000,000 for demonstration purposes. A pollutant decay
coefficient of .000005 per second was used. For this particular run, the latitude was
set to zero. The maximum number of water level and current stations in the sample
case was arbitrarily set to 20.

To determine the value of the initial water level (SEINV), the investigator
must make a precalculation by adding the Fourier coefficients of each tidal compo-
nent for time step zero. In the sample case, the value for time step 1 was used for
the SEINV value.

An outfall was inserted at the far right end of the basin. Due to the manner
in which open boundary values are treated, an outfall must be bordered by three
dry points (KH = 0). For example, the outfall used in the sample case is located
at the eastern end of the basin at m = 24, n = 5. It should be noted again that only
a single layer is allowed at the point of discharge. The value of KB was set to —3
because it is classified as an “eastern open boundary with velocity input.” The value
of variable UV was —5.0 cm/sec to simulate an inflow rather than an outflow. Other
input parameters are self-explanatory. Maximum time integration LMAX was set
to 505 steps for the test case. The results are discussed in App. D.
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TEST CASE
505 26 1¢C 6 45,0 200000.0 200000.9
2 50 4
0.9 0.0 0.0 0.7 0.0 15.90 15.9
15.9 0.0 0.0 5.0 1.0 1.0 1.0
1.7 -001226 15.0 .0026 125.3 9.0
1090 190 10¢C 10000
2 1009000 20 6
650. 7 30.0 ~4.6 -4 .8 -4
15.7 1700030.0 1000000.0 1.0 2.0 . 0007205
200.9 230.0 200.0 200.0 200.0 200.0
2 5 BASIN OPENING
12 5 MIDDLE OF EBASIN
23 5 END OF BASIN
2 5 6 BASIN OPENING
12 5 6 MIDDLE OF BASIN
23 5 6 END CF BASIN
000023200007020000000000000
06666666666666666666666000
06666666666666666666666000
06666666666666666666666000
06666666666666666666666100
06666666666666666666666000
06666666666666666666666000
066666660666666666666666000
00000000000020000000000000
00000000000030000000200000
2 2 1
2 3 1
2 4 1
2 5 1
2 6 1
2 7 1
2 8 1
24 5 ~3 -5.0 2.0 2.0 1.0 10.0
0.9 0.0 105. 3
.4 .8



Appendix D
SAMPLE OUTPUT

This appendix contains sample output reports obtained from the simulation.
Because each simulation can produce thousands of pages of output, a selected
sample is provided for illustration.

OUTPUT REPORT

In the test case, the simulation was carried out to time step 501. For illustra-
tion, the computed results of water level, velocity components V, U, W, and the
distribution of constituents P, E, and S at time step 400 are tabulated.

The output report first tabulates the input parameter values, thus giving the
investigator an opportunity to check for errors in the input data deck.

The next table shows the computed water level. For the sample case, note that
the water level at location M = 24, N = 5, which is the outfall point, was set equal
to the computed value in the field, but opposite in sign. This setting is necessary
if an investigator intends to maintain a constant inflow rate at the discharge point
during the simulation process. Similar procedures applied to the constituent values
at the inflow point maintain constant concentration values of UFLOS, UFLOT,
UFLOE, and UFLOP. To maintain a predetermined value of concentration at the
inflow point, the concentration value at the outfall point must be set equal to twice
the prefixed value (i.e., UFLOS, etc.) minus the computed value in the neighboring
computational field. This can be seen in the computed values of pollutant concentra-
tion, turbulent energy density, and salinity.

In the tables for vertical velocity components W, the values for M = 2 should
be disregarded. They were printed only for the purpose of checking the numerical
treatment at the open boundary, and thus do not have any physical meaning. A
similar situation is found for the computed values of pollutant concentration P,
turbulent energy density E, and the salinity along column 2 (M = 2) of each table.

During the initialization process of the simulation, initial values of constitu-
ents were set in the entire field, including the dry points. No special procedures
were followed to reset the values at dry points to zero. Because no transport
occurred at these points, the original values were maintained.
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. .
Report of Simulation Parameters
TzS87 CAsr 652
Lvax ¥ N KHEX o7 cx (3 4
575 e 19 ¢ 4.50C00: L1 ¢a000CGF €5 2400000c u*
RESTART FEEOyYENCY LHIST
U ¢ &
ANGLAT ArY AMY AMYX AMY NU KAPA
0.0 (] DEA NG [ 1450000F 01 145006 C1
[ ] AHXT EHYT S¥1IPY SRETINM TRETI™ FRETIN
1.5008 01 (o ¢ [EP4 SL00CE 00 1.0000 6C 1.070F 00 1.0008 GO
RHO PHN 4 TINY THETR2 PHI W3PD
1000008 00 1.22600E5~03 1.50000f 01 2.600005-33 1.053C%E G2 0e0
[N LPe LP3 LPs
194 1ry 10y 1¢604¢
KHT ic LOGRPH XL 02
] 10€60¢CY 206 6
cT SALINY SEINY RMM RMM2 EINV
64506000E U2 3.00000% 01 -44£000Cc 0N 4.00000F-01 RGOGOGUE~U1 4.CCCOUE-DL
cxp AHXP AHYP FRETIM PINV DECAY
14500 01 1.0C0F 06 1.000€ U6 1.,000f 00 0.0 £,000E-06

DEPTHS OF LEVELS 1 THROUGH K%AX

02
02
02
02
22
02

UFLNE
0.0
0.0
Del
0.0
0.9
2.0
Dab
1.020€98 QC

2,00000E 02 2.00000F 02 2.00000E §2 2.000C0F (2 2.000C0E 02 2.00000% 02
CEPTH K= 1 2 k] 4 € 6
2eCO0NE 02 4o0000F ©2 6.0C0"E 32 8.0CCCE G2 1.0000E 03 1.2000¢ 03
YY x=1 2 3 4 5 6
Ki= 1 1.0000% 02 1.000GF 02 1.C000F 02 1.000GE 02 1.0000F 02 1.000GF
k1= 2 3.0000F 02 1.0000F 02 1.G0C0E 02 1.00C0F 02 1.0000F 02 1.C000F
k1= 3 S.0000F 02 3.0000F €2 1.C000F 92 1.0000FE 02 1.0000f 02 1,0000€
Kl= 4 7e0000E Oc 5.0000Z €2 2,0000F 02 1.0000F 02 1.,0000f 02 1.0000F
k1= 5 9.0000E 02 7.0000%5 02 S.0000f 02 3,0060F C2 1.0000f 02 1.0000F
k1= 6 141000F P3  9,0006F Tz T.0(0VE 92 5,0000F 02 3,0000€f 02 1,0C0CF
L oxk= 1 2 3 4 5 )
Kl= 1 2.R2R4E 01 0.0 0.C 0e0 0.0 0.0
Ki= 2 6.0000F 01 3.60641F 01 OQlC 0e0 Ne0 0.C
XK1= 3 Be1650F 01 B44853FE €1 2,6515F 01 0.0 Dl 0.0
K1= 4 948995F €1 142247E 02  9.4868E C1 3.7417¢ C1 0.0 0.0
K1i= 5 1.1384F 02 145336F 22 144142 02 1,0040F 02 33,7947 01 0.0
Kl= 6 142702E 02 148000F 02 14B074F 92 1,5275F N2 1,0392F 02 3.8297F
L3 NWL3 TITwWl3
2 5 5ASIN OPENINC
12 5 MICDLF 2F BASIA
23 5 ENC OF 2ASIN
M 0
HC3 NC3 K TITC3
2 5 6 BASIN OPENING
12 5 6 MIDGLF NF BASIN
23 5 6 END OF PASIN
DEPTH ARRAY NF ESTUARY
00000000000000000000000000
000000C000C000CC0CCOD0VCO00
06666665666666666606666€0600
06666666666666666666666900
06666606506666666080665600C
06666666666606666666666510¢C
C6666666666666666666666CUC
06666666666666666666666C0C
060666665650466¢66665666000
06000G00COCOLOCEC0000GC00C
LOCATION & TYPE OF OPENINGS
KB8=(19293+4)=CwySyEaN)
K3e6To0=TIDAL OPENING
KP.LTLO=WATFEK INPYT
1B Jb xy uv U¥ LGS UFLaT
2 I3 1 ¢ 0.0 0aC Ce?
2 3 1 ¢ 0.C 0.0 0.0
2 4 1 0 0.0 0.0 Cel
2 5 i 0 0.0 0.6 0.0
2 ® 1 U C.0 0.0 o0
2 7 1 0 0.0 0.0 0.0
2 ) 1 g 0.0 0.0 0.0
24 5 -3 9 —=5.,00000f 00 (a0 0s0
[y ¢ i} 0 0.0 0s0 0.0

Ne0

UFLOP
0.0
C.0
C.0
0.0
0.0
Ced
.0
1.0C0C08 91
0.0



~NWAMNOND OO

LN W U ARV V. 7Y

RO W B VO DD

IARE)

RN N-X- - F- NNl
.
DOV IOO OO

IFTA

11

0.0
0.0
167345 00
1.6194° 00
146234E 00
1.6040% 00
1.6213F 00C
1.6146% 00
1.66728 0C
0.0

2574
21
0,0
0.0
1.7213% 00
1.6794% 00
1.6867E 00
165475 00
1.6899E 0¢C
1. 674¢< 00
1.7163F 00
0.0

Tiwg=

0a0

a0

3.2864F
3.2864F
342844E
3.2864F
3.2864F
3.28544%F
3.2864%
N0

TIYE=
12

0e0

00

1e5626F
1.5275F
145325¢
1.51823¢
1,539 ¢€
145227¢F
14576CF
0.0

TIME=
22
0.0
0.0
1.7773¢
1.7146¢
1.78486€
2.7239€
1.9191F
1.7185¢
1.771SE
0.0

433

3

0.0

Co¢
;0 2e0130E
Q0 2.3748E
00 3.0824¢t
Q0 3.0984E
00 3.,0826F
G0 2,077¢k
00 3.025¢¢

Ge?

400
13
Cot
ey
00 la49els
€0 1.6824€
C0 1.4885E
00 1.47737E

20 le48€5E
00 1.47¢€6E
0C  1.489GE

Cal

400

23

0e9

%43
00 1.8182F
00 1.R09¢E
00 2.7891EF
9 540575€
00 2.8425E

00 1495GC¢k
00  1.B174F
0.0

(]
00
00
09
9
00
[

00
00
(3]
¢
00
00
09

L]
00

0o
L]
00
00
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Computed water level

4
0.0
Q.0
24 8829¢F
249299¢
24P940E
24 9168F
24 8940F
209296E
24884 3¢
0.0

s009E
1.5385E
1.5352¢
1e5175E
1,5328F
1e5340€E
1.4938E

J.0

00
Go
00
00
4]
00
02

47

5
Den
0eC
24842GF
248779E
247982E
20 79 34E
24 T976F
24R758F
248403F
0.0

15
0.0
00
1.5891E
1.5919F
1o £156F
1459447
le6142F
145875F
1.5825%
00

CODODOODIOD
IEREEEEEREERS
VOO DOONDOOS n

6
C.0
0.0
2.7410€
2+7847E
247169E
24735 7F
2.7170¢
2.7841F
2.7397¢€
0.C

1é
0.C
0.C
1.6080¢
145911F
1.4199¢E
1.6431F
1.6163E
1.5860F
1.6G02F
0e0

DOOOOOOGOO
EEEEEREEEREEREY
DHODODBOBIO

Do~

0.
Oe
2.5136F
2+5686E
245258E
2¢5330€
245252F
245689€
245115¢
0.0

17
0.0

0

1.6259¢
1.6506F
1.5369F
1.6T745E
1.6332F
1e64€8E
1.6155¢E
0.0

00
00
00
00

00
00

8
0.0
0.0
242391F
242695E
242292€E
242272E
2,2280F
242688E
202372E
0.0

18
9.0
0.0
1.6769E
1.6981¢
1.6863E
1.6753E
1.6847TE
1.6953E
1.6721E

0.0

9
0.0
0.0
1.9944¢
2.0010¢
1.9447E
1.9110€
1.9428E
1.9996¢
1.9912€
a0

19
0.0

0.9
1.7028¢
1.6822¢
1.7092E
1.6450F
1. 7076F
1.6778E
1.6976¢%
0.0

0C

00
00

[:1¢}
00

10
0.0
0.0
1.8065F
1. 78€9E
1.7570€
1.7116E
1e7557E
1.7832E
14B017E
0.0

20
0e0
0.0
1. 7085¢E
1.6795¢E
1.7148E
1.6040%
1e7124F
1.6750E
1.7032€
0.0

00
00
00
00

00
00
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Computed velocity component u at level 1

s
Je¥
L]
~8.65038F
-9.3883F
~-942770F
-942823¢
~Qe2674F
-943175F
-R.0856F
0.0

15
0.9
Ded
~5.1967F
-5,2835¢
~542795%
=542719F
~542822F
-5.2762F
-542580%
0l

25
0.0
0.0
0.0
Q.0
0.0
0.C
Ce0
00
0.0
0.0

6
0.6
0.0
-8,4289F
-9.0963¢
-9.0002¢
~Re9916F
-8.9910F
-9,0362E
-8.7481F
0.0

16
Gl
0.0
~4,59C7¢
~ho 6545 4E
~4s6474E
=446543E
~h o £459E
~4s6334F
=44 6252F
0.0

26
0.0
0.0
Cel
0.0
0.0
0.C
C.t
0.C
0.0
0.0

20
e
00
00
00
00
20

7

L]

0.0
-R,2127¢
-R.R184%
-R,TLT1E
-R,7203%
-84 7096F
~84T686F
-84 5067E

9.0

17
0.0
0e0
-3.9379¢F
=-3.9851%
~3.9708E
~349923¢F
~349597F
-349711F
=349510E
0.0

¢
(34
00
00
¢C
(&Y
00

00
00
00
00
00
]y
00

Computed velocity component u at level

u TIves Luy LEvel 1
1 2 2 4
0.0 Do} Je¢ Catt
.1 [ el GoC
() =1.517%5% 01 =9,26978 00 =R.°714F
042 =14N326E 01 —140022% 03 =94722bF
0.9 ~1.0327F 01 =9,8793F 00 =9.6566F
0.9 ~1.7 3228 01 =9.88%2E Ju =9.6040F
0.2 =1,0335F 01 =9.B825F 00 ~9.5964F
0.7 ~1eM355F 01 =3.9525F 00 =9,4432¢F
0.0 ~1.0293F 01 =9.5685E 00 =S.30R2E
0.2 0.0 PR3y el
U Tiwc= 4y LEVEL 1
11 12 13 14
0.7 0.0 0.0 0e0
0.0 0e0 Ced 0.0
-T7.1486F 0C =647243F UL —6.1955F 00 -5,£862¢F
~7.4683F 00 —6.988€E 00 -6,6306E 00 -5.8550F
~7.4089F 00 =6.9264F 00 =643812F CU =5.8346EF
~744107F 00 —6.9376E 00 —6.3584E 00 =5,8165¢E
=7.4080F 00 =649261F 00 -643797FE 00 ~5,8326F
=Te4461F 00 ~649737F 00 =644217F 00 =5,8472F
~743210F% 00 ~64B648E CO ~%43070F 0C -5.7715¢
0.0 0.7 0.0 0.0
V] TIME= 400 - LEVEL 1
21 22 23 24
0.9 0.9 [P} o
0.9 0.0 O Q.0
=1¢3837% 00 =7.1207€-21 T 00
~1444275 00 ~9¢1920E~-C1 0.0 2.6
=148202F 00 =3.,4623E 00 0.0 0.0
=3,9990F 00 =5.4983F 00 -5.000CFf 00 0.0
“241417F 00 =249881F 00 0e0 Q.0
-1438A7F 00 -143251F 00 0.0 0.0
=143208F 00 -649177F=-01 Qa0 C.C
0.0 0.0 0.9 0.C
u TIME= 400 LEVEL 2
1 2 3 4
0.0 0.0 Qe .0
0.0 0.0 0.0 Je0
0.9 ~949930F 0C =9,25738 00 -8,€621F
0.0 =1e0180F 01 =-9489%2F 00 =-9%9.59R9¢
0.0 =1.01R3E 01 -=%47532E 40 ~9.4791F
0.0 =14C1R2E 01 ~9,7620F QU ~9.4785¢
0.7 =1e020CE 01 =9475€ZE 00 =-9.,4698E
0.2 =140211F 01 =948256F Q0 =9.5190F
0.9 ~140151F M1 ~9,54G3FE 00 -9,1918F
0D 0.0 Ced G0
[1} TIME= 400 LEVEL 2
11 12 13 164
0.0 0.0 09 C.C
0.0 00 Cel 0.0
=7.0313F 00 ~6.6047F 00 —~8,07%4F 00 ~5,56R5E
=T743408E 00 =649621F 00 -63C95¢ GO ~%.74(2F
=7.2818F 00 ~64798EE 00 -6.2532F 00 -5.7173¢
“7e2819F 00 =€4R128E 00 =~£€,2352F 00 ~5.6940¢F
=T7¢2814% 00 =647993F 00 -6,25€1F 00 -5.7199¢
~7e3188F 0( =64844GF J0 =-64294GF 7 =5,7272¢F
=7420055 00 =£.7442F 00 -%,18R1F 00 =5,6551F
0.0 0.0 0.0 0.0
u TI¥E= 4G9 LEVEL ¢
21 22 23 24
Ne0 Ca0 Nel 0.0
D¢ 0.0 Lo 0.0
=1.3413F 00 =6.8992E=01 0.0 Vet
=143957F 00 =7.5095E-91 Ca? et
=1.53585 00 =1.8995€ 00 2.0 0.0
-2.3881F 00 -342626F 06 (.0 0.0
—1e5534F 00 ~1.54675 00 0.0 D.0
=143144% 00 =Re230¢F=91 0.9 0eC
=1.2300F 00 =644958E-01 a0 0.0
040 0.0 0en C.0

00

00
00
00

v

<
0.0
Gol
~Re5451F
-9.26R%1¢
~9.1551¢
=9.160G3E
~941427F
~941992F
~Re8T4BE
0.0

15
040
0.0
=5.0844F
~5.1732F
=5.1706E
~541593F
-541675E
=541626F
=5.1430F
Ce0

25
0.0
0.0
0.0
0e0
0.0
0.0
2.0
0.0
0e0
Ce

6

o0

Ce0
00 ~8.3251F
G0 =Bo.9TR1E
00 -8.8801E
00 -B.8718F
00 ~B8.8707F
00 ~Bs9185F
00 =8.6375¢

0.0

16

0.0

0.0
00 -4.4802F
00 -4.5333¢t
00 -4.5365E
00 =4.5456F
00 =-4,5323¢
00 -4.5231F
€0 =-4.5173¢F

C.0

zé

0.0

0.0

0.0

.0

0.0

.0

0.0

Ce0

0.0

0.0

00
00
00
00
00
00
00

oc
00
00
4]
00
00
00

7
0.0
0.0
-841067¢
-846984F
~R.5954¢
~8.5973€
~8.5880°
-Re 54 R3E
-Re3966F%
0.9

17
0.0
00
~3.8289¢%
-3,8777¢
=3.8646F
-3.,8855¢
-3.8540F
~3.8631¢%
~3.8482¢F
0.9

00
00
00
00
00
00
oo

0¢
00

0c
oo
00
00

]
Jal
0.0
-7.98C1E
~845159¢
~Bsb141F
~844020F
-8+ 4086E
-Be4T28F
~B.2485¢F
0.0

18
0.0
0.0
~3.3381¢
~343630F
-3.3396¢F
=343408¢E
=343264E
-343371E
=3.3302€
0.0

8
0.0
0.0
= 7487C6E
~843917E
-842891F
~f8.2741E
~842832E
=843499E
-8.1323E
0.0

i8
0.0
0.0
-3.2432E
~3,2694E
=3.2490€F
#3,2470F
-3.2330¢F
=342440€F
~3.,2376¢F
0.0

9

Qa9

0.0
00 =7.7465%
Qr =R, 2248¢
90 -R.1332F
00 ~R42264F
00 -8,1304F
00 -841908F
00 -7.9842¢F

0.0

13

0.0

0.0
00 =2.708SE
00 =247164F
00 =2.7370F
00 -247100E
00 -2.,7058E
00 ~2,6716F
00 ~2.6799¢

0.0

9

.0

0.0
00 -7.6343E
00 -8.,0982E
00 =-8.0073¢E
00 ~7.9976E
00 -8.0042E
00 -8.0653¢E
00 ~7.8657¢E

0.0

19

0.0

0.0
0C -246311¢F
90 ~2.6370E
00 =2.6585E
00 -246271F
0C -2.6273F
00 ~2.5951E
00 -2.6042¢E

0.0

1¢

0.9

0.0
Q0 =7.4807EF
00 -7.2%20¢F
00 =7.8149€
00 =7,9212E
00 -7.8135€
0C ~7.8637F
00 =746855E

Gl

20

0.0

0.0
00 =2+0202E
0C -2.0555F
0C =2.0770E
00 -241901E
00 =-2.0363¢F
00 —-1.9938€
00 -1.9713E

0.0

10

0.0

0.0
00 =7.3660E
0C =7.7644F
00 -7.68R3E
00 -7.6917¢E
00 =7.6871E
00 =7.7371E
00 —=7.5656F

C.0

20

G.0

0.0
00 -1.9587¢F
00 -1.9936F
00 ~2.0094E
00 -2,0283¢E
00 -1.9529¢
00 ~-1.9333¢
0C -1.912SE

0.0

0c
0
00
Go
00
1y

4]
00
00

00
00
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Computed velocity component u at level 3

0¢
[
00
oc
ce
19
00

5
09
6a?
~Ra4292F
“941334F
~9,0210E
~9e0264E
~9.01C0F
=9.0634%
~847495¢
0.0

15
9.0
0.0
-5.0166F
-5.1062€
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Computed velocity component u
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Computed velocity component u

TIvt= 400 LEvVEL 5
2 3 &
0.0 el Jal
Co by Ol
=Q9,2377F 0C =%,792¢F 00 ~R.4014F 00
=944195F 00 =9.3670F 00 -9.0682F 00
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Computed velocity

TIME= 4G LEVEL 6
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~Re7810% (0 =-R.8462F 0F =B45756FE 00
=B847827% 00 ~BeB524F 00 =8,5745F Q¢
~84797BE 00 ~ReB4TEE 00 ~Re5673F 00
=R,B090F 00 ~B.9118E GO —B.6G96E 09
~BeT535F U =-RB.6794F QU =-B433€4F 00
Ca0 Ge? 0.0
TI¥E= 400 LEVEL 6
12 12 14
0.0 Ce0 0.C
Cet N0 0.0
=640407E 00 ~5.565CFE 00 =5.1164F 00
~642618E DG -S5.TT17F QU ~5.2668E QU
=6620575 00 =5.72290 00 =5,25G7€ ¢C
~6421TEE 0C =5,7043F 00 =5,23208 00
=642059F 00 =-5.721GF A4 =5,2504F 00
—6e2472F CU ~5.70LEE 00 =5,2587€ 00
=601612F €U =546633E GO =5.1910F 00
0.0 040 a0
TIME= 400 LEVEL ¢
22 23 24
D0 fa0 0.0
0.0 Can 0.0
~£a66426-01 Qa0 0.0
~5,93865~01 0.0 0.0
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at level 5
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component u at level 6

s 6 7
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~Te7604% 00 ~Ta5552F 00 =Te3563F
=843747F 00 =R, 1093F 00 =-7,8573¢F
~B8e2759F CC -8.0227F 00 ~7.7660F
~Re2818F 00 =B4N14TE 00 -T47679F
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=8,0395F 00 =T48217F 00 ~T7,6021F
0.0 0.0 0.C
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Computed velocity component v at level

Computed véiocity component v at level 2

v TIive= [0 LEvet
1 2 3
040 240 4
2.0 0un fue
0.? fav tet
242 a0 1,94 £2E-01
040 040 ~7,0805E=103
2.9 a0 -£.0495E-03
040 040 100644E=C2
0.1 0ol 245998E-02
0.9 0. —£44092E=12
0ot fan 0o
v TIvE=  40C LEVEL
11 12 13
n,0 0.0 ¢ed
n.n 040 0.0
0.0 g.n 2ot
~1414465-02 =2,1957F=(2 =2, 10B2F=C2
~142359€-02 ~1455026-02 =3,1420E-02
142685F=03 2,7722E=03 1,6566E=102
~2447955=02 =2.6954E=02 =4,0756E=02
- 1.24006E=02 =9,6802E-03 7,4556F=193
-1.8885E=02 ~6,51926=03 =6.0326E=03
040 0.0 2.0
v TIME= 400 LEVEL
21 22 23
0.0 0.0 €9
5.0 0.0 0.0
040 040 G0
1.82065-02 7,069SE=~02 2,42616-01
2.4083E-02 3.9620E-01 247710F 90
Te64425=02 2.4955E 00 4.7971F 00
=2.1797E-01 ~2.4414F 00 =3,569¢E 00
=9485196-02 =9,3514F=01 =2,7376E 00
~3429676=02 ~9,4110E=02 ~7,575¢6-01
00 0.9 0.9
v TIvE= 400 LEVEL
1 2 2
0e0 0.0 5.9
0.0 0.0 043
0.0 0.9 2a)
0.0 0.0 1e8470F=01
040 0.0 ~7e4545E=03
0.0 0.0 ~4ef604E=(3
0.0 0.9 1e0463E=02
0.0 0.0 2,549 1E-02
0.0 0.0 ~60642¢E=02
0.0 [ Ced
v TI¥E= 400 LEVEL
11 12 13
0.0 0.9 0.0
040 0.0 Got
0.0 6.0 0.0
~141606E-02 ~242352F~02 ~241316E=02
=1425185-02 ~1,5525E=02 =3,1485€~02
101020E=03 2.59756-03 1,61426=0
~244847F~02 =2,67556~02 =6,0121E-02
-1421B8E~02 =9,5705E=03 7,56126=03
=1,86785=02 ~6445216-03 =5,9502F=N3
0.0 040 0o
v TIME= 400 LEVEL
21 22 23
0.0 [ 340
0.0 040 €e0
0.0 040 040
1.67685=02 646493E~02 1.10118-01
1.8811E-02 1.505C%-01 1.1302¢ GO
~2.3795F=02 9.6437E-01 243454F 62
~1.24538-01 ~1,1751F 00 -1,6655¢ 09
-7.22405-02 ~3.5706E-01 -14122€E GO
~3.12285-02 ~Ae2412E=02 =2.46€1E=01
0.0 0.0 042

-

Ca0

0.1

Ne0
~1.26615-02
3. 6749E-02
1.2588%-02
-2.1909F=02
-4496958-02
~1.0157%=-G2

0.0

17

[ ]

Ge0

040
~648172E~04
~1.1787E-03
-2+7925E-02
1.28765-04
~2.63805~02

0.9

1
4 5 é
ol 0e? C.0
0e0 Cel 0.0
el 040 CeD
4ab4436E=02 144702F-05 ~1,4331E~93
s B145F=03 2,061396-0G2 2.T184E~-02
Te£423F-03 1.0924F-02 1.8639F-02
5¢43B8F=C3 =4,0788%=03 =2.0621FE~02
1.8356F-02 =1,1293%=C2 -3,0553E~02
~648922F-03 3,2510F=-04 -1.3202F-02
049 . 0.0
1
is 15 16
0.0 0.0 0.0
0.0 00 0.0
Gel 0.0 .0
1.1932F=02 3.35836=02 1,6548E=-02
~446331F-02 =3489495-02 ~1.9632E-02
=341226E-03 -2.40926-02 =3.5€6958-02
~2.040GE-02 9.65945~04 1.,0699E~02
204120E-02 1457595-02 -4.0770€~03
~3,82028=-02 ~5,6204£-02 ~3,5980E-02 ~1,82605-02
¢.0 C.0 G.0
1
24 25 26
t.0 0.0 0.0
0e0 0.0 0.0
Ced 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
Ced Ce0 2.0
9.0 0.0 0.0
9.0 0.0 0.0
V.C 0.0 0.0
Ce 0.0 .0

2
4
0eC
0.0
CeC
4e4224E~C2
7.0012E-03
7.8445F~03
5+3825€=03
1.8107€-Cc
=6+9605€-03
0.0

2
14
0.0
0.0
0.0
142129F-02
~446752E-02
=3,3008E~03
~240395€-02
2+4354F-02
=3.7961€E-02
Oe 0

sSoo
oSN

S«0048E~05
240494€E=02
1.0833E-02
=3.8703F=03
~1,1293E-(2
2+%960E=06
Qo0

15
0a0
0.0
0.0
3.3541F=-02
~3.8954F~02
=2+3769E-02
344637604
1.41C9€-02
~5.6276E=02
fe0

25
0.0

-3

0.0
Ce

.
oo

0
~144277F~03
2.7048E=-02
1.8525€E-02
=2.0603E=-02
~3.0467E-02
-1.3282€8-02
0.0

16
0.0
C.0Q
0.0
1.6164E~02
~1.9824E=-02
=3.5420E~02
1.0535€=02
=3,5007E-03
=3.6394E-02
0.0

RN

DOOODOOO OO
DToooodI230 030

EEEREERD

7
0.0
0.0

0!
~142649€=02
3.6596E~02
1e2426E~02
-2,1988E-02
-4493938-G2
~140175€6=-02
0.0

17
0.0
Oe0
0.0
~1.7225E=03
~2422425=04
=2.8791E-02
T«19305=~04
=245976E=02
“1.7774E~02
0.0

R 9
0e0 el
0.0 0a?
0.0 Ced
=149927F=-02 -2.,7973E~02
3.0213F=-02 143634E-02
1.7100E~02 4,2370F-03
=3,22756-02 ~244537€=~02
-4,8957E~02 ~3.5814E-02
~742286E~03 =9.2343E~04
.0 0.0
18 19
Ge0 0.0
0.0 0.0
0.0 0.0
141983F~03 -141723€~03
-343941E-03 ~1.8855E~02
~6a5344E-03 -6,6901€-03
=3418198-02 ~4.5905E~02

19
Q.0
0.0
8.0
-242137€=02
~240505E-03
~3.6186E=03
-1.8703E=-02
=2.14B3E-02
=B45157E=03

0.9

2¢
0.0
0.0
040
-B46971E-03
443634E-03
-345227E-02
=4.9186E~-02

=244173E-02 =1.77556-02 ~5.4265E-02
=24224TE=02 =242226€E=02 -141379€=02

0.0 0.0
8 9
0.0 0.0
0.0 0.0
0.0 0.0
-1.9916E-02 -2.80588-02
3,0330E~02 1.3383€-02
1,67116~02 4,2898€-03
=3, 2164E~02 =2,4477€~02
~4¢B902E-02 -3,5586£~02
=Te1737E=03 =9.9194E-04
Ce0 0.9
18 19
0.0 0.0
0.0 0.0
0.0 Q0.0
6e4026E-04 =141598E-03

~3,7556E~03 ~1.8996E-02

=6.5446E-03 ~641027€-03

=3,0907E~02 ~445602E=-02

~243927E-02 =1.6779E-02

~241266E=02 =241414E-02
0.0 0.0

0.0

10
0.0
0.0

=242226E=02

-2.3078E-03

~3,6775E-03

=1.8834E-02

=2.1437€=-02

~Be2314E-03
0.0

20
0.0
0.C
00
~9.4919E-03
401650E-03
~3.6422E=02
~4,5559€=02
~541903E~02
-1.0751€E-02

0.0
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11
0.0
L
Q.0
=1.1837E8=-02
=1s2712E=02
941366E=-04
~2.4958F-02
=1.20325=02
=1.8501%=n2
0.

21
0.0
0.0

0.0
1.57577-02
146332E-02
=7.2676€=02
=7.7031E=02
=S.R8345E=02
=3,0163F-92
0.0

0.0

11
0.0
0.0
0.0
=1.1982E~02
~1.2866F=92
744171E-04
-2.5030E~02
=1.1886F~02
-1e8377F=C2

1.4306F=02
1.4736E-02
~9.3455¢€-02
~5457175=02
~5407925~02
=2.93745=92
0.n

76

Computed velocity component v at level 3

1

S oo

.
.

oo

GoC
-242375E~02
~2.5894E-C3
~3.7056€=03
~1.9055E~02
~241470E~02
~749404£-03

0.0

20
0.0
G.0
0.0
-1.0185E~02
4.0885€-03
-3+7102E=02
~4.4048E-02
~540661E~02
=1.0499E-C2

0.0

10
0.0
0.0
0.0
-2.2445E-02
-2.8231E~03
~3.6850E-03

~241513E-02
~7+6859E-03
0.0

20
0.0
0.0
0.0
-1.,1012E=02
4e1117E~03
~3.T476E-02
-4,2697E-02
-449372E~02

9.0

TIME= “Qu LEVEL 3
2 El 4 5 6 7 9 9
(L] o Jel Tel Qa0 Gel Ge0 LNt
Cel S Cel 00 0.0 0.0 040 0.0
Nl Nel 0eC 0.0 0.0 [Pl (%] 0.0
Gel 148505E=01 4439695~02 B,3044F-05 =1,40936=03 ~142637F=02 ~149916F-02 -2.R102E~02
0.0 ~44854GE=N3  7.25435=03 . 2,04155-02 2,6939E-02 3.64985=C2 3.05056-02 1,3191E-C2
0eC ~44l10SE=%3 Be0TA7E-03 140681F~02 148431F~02 1.2268F-02 146337€-02 4.3558£-03
Ce? 140502E=02 54316B5=03 =346493F=03 =2.0602E~02 ~2421025=02 -3.2092€-02 ~2.4490E~02
Celt 2.48P9E~02 14783)F~C2 =1413615-02 ~3,G429F-02 ~4.9113F=02 =-4,8935E~-02 =3.5429E-02
Co0 ~5063266=02 ~Ta02365=03 1455R58=04 -142380F-02 =1.0200F=02 =7.09295~-03 ~1,0599E-03
Ce0 De? 0.0 0.0 0.0 0.0 0.0 02
TIvg= 400 LEVEL 3
12 13 14 15 16 17 18 19
0.0 0e? NeC Ce0 0.0 0.0 0.0 0.0
Dol Se? G.0 [ F] Cel 0.0 0.0 0.0
Ce0 £e9 0.0 0.0 0.6 0e0 00 0.0
~2.28B4F=02 =2,1745E-02 1421156=02 3.3247F=02 1,5500F=02 -=2,7747E-03 1,0006F-04 ~1,1059€~03
“1e5613E=02 =3.1646E-02 ~4472B6E~0Z =2,91225~02 «~2,0164E-02 S.33015=-04 ~442526F=03 -1.9384E~02
203681E-13 1,56178-02 -3,5668F=03 =2,3503€-02 -3,5242E~02 =2,9751E=02 =6475256~03 =5.,6716E=03
“206615E=N2 =3,9516E=02 ~240440E~02 =345230%-04 1,0268F~02 140676F=03 =3,0361E=-02 ~4.5877€-02
~9.50985<93 T.2844E<03 2.45785-02 145456F-02 =2499355-03 —=2456426=02 -2.3961€~02 =1,4352E=02
~643GRIE-03 —%,9( 3¢E=N3 =3, 764302 =5,6304E~02 =3,6B37E=02 ~1.7336E=02 ~2,0574£-02 -2,0956€E~02
0.0 Nl 0.0 0.0 0.0 0.0 g,¢ N0
TIME= 400 LEVEL 3
22 23 24 25 26
0t Te0 Gal 0.0 0.0
0e0 Ge0 Ce 0 Ced 0.0
0.0 0.0 0.C 0.9 0.0
6445TTE=02 5.0746E=-02 0oC Qa0 0.0
3,2204E-02 2,9255£-02 0.0 0.0 0.C
=2.8051E=02 5.863:f=01 0.0 o0 0.0
~247086F-01 1.00237¢=C2 0.0 CeC 0.0
=T7+49937E=03 R,T764CE~02 (o0 0.2 0.0
~4485695-02 441222E~02 0.0 0.0 0.0
[ P] 0.0 0.0 0a2 a0
Computed velocity component v at level 4
TIvg= 400 LEVEL 4
2 3 4 s 6 7 ) 9
0.0 Ca? 0eC [ X% CeC 0.0 0.0 0.0
0.0 Je 0 0.0 0.0 0.0 0.0 0.0 0.0
Ce 0.0 Oe0 Ca0 0.0 0.0 00 0.0
00 1eR496E-01 4435436202 142521F=04 =1,3270F~03 —142527E=02 =1.9820E-02 -2,8214E~02
0.0 —642852E=03 T.4459F=03 2,0331F=02 2.6859€~02 306462F~02 .90747€-02 1.3092E~02
0.0 ~3,4555E=03 B,2742F-03 1,0524F=02 1,8356E=-02 142153E-02 146011E-02 4.4429€-03
Ce0 1405643E=02 542474E=~03 ~3,4406F=03 =2,0606E=02 =2,2214E~02 =3.2010E=02 =2.4507E-02 ~149262E~02
0.0 244272E=02 1475776=02 ~141436E=02 =3,0405E~02 =648864E~02 ~4.9009E~02 =345294E~02
0.0 “647057F=02 =740423E=03 4,99645=05 ~1,3516F=02 =1,02585=02 ~7.0340E~03 ~1.1486E~03
0.0 Qel d.0 0.0 0.0 Ce0 0.0 0.0
TIME= 4Ce LEVEL <
12 13 14 15 16 17 i8 19
0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
0.0 Cel 0.0 0.0 0.0 0.9 0.0 0.0
0.0 G0 0e0 0s0 00 040 0.0 0.0
~243356F=02 =2.214GF~02 1421045=02 3.29345-02 1.4811€=N2 =3,7327E~03 ~4,5C47E-04 -1.0967€~C3
~1e567T1F=C2 =3,1TSTE-02 ~4oTBOCE=G2 ~3,9282F~L2 ~2.04R5E~02 142323E-03 =4.764TE-03 ~1,9736E-02
2e10638%=03 1451356~C2 ~34B8295F=03 ~2,3309E~02 =~3,5055E=02 =3.07325~02 ~6.9800E~03 =5,3067€-03
“2.06480F=02 ~3,8B965E-02 ~240432F-02 ~9.0B40E~04 949976E-03 143747F=03 =2.9846E-02 -4.6187E=C2
~9.4498F=03 T40921F=03 2,4781F~02 146755F=02 =244932F=33 =2,5250€=02 =2.3833E~02 -1.6116E-02
~603574F=03 =5, A521E~(3 ~3,7324F=02 ~5,6327E~02 =347262E-02 ~1.6919E-02 ~1.9808F~02 ~2.0410E-02 ~1,0381E-02
0.0 0.0 0.0 00 0.0 00 0.0 0.9
TIwE= 4085 LEVEL &
22 2 24 25 26
0.0 CoC 0.0 0.0 0.0
GeN De0 0.0 0.0 0.0
0.0 Ce0 00 [ Cel
€a36465=02 24745¢€=-02 0.0 [ 0.C
~244326E=02 =7,1454F=01 040 [ 2] 0.0
=T740217F=N1 =1,047¢E 00 Qo0 a0 G.C
1443165 00 0o% Ce® 0.0
203635=01 9,4268E=01 042 OoC 0.0
=44s214TE-02 2,06€7E~01 0o 0.0 Ce0
[Jul Ce?® OoC 0.C 0e0
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~1le19065~02

=1429198-02
803620504

~2.5018E=02

~1e1679F=02

=1.8321F-02
0.0

21
0.0
Je0
040
1e297GE=-02
1.3597€=02
-1.0562€E-01
~442788E~02
~4e6165€-02
~2.8467E=02
0.0

=1.,1456F-02
=1.2801£-02

6e25065=04
~2.4654F=02
~1.1178F=-02
=1.91258=02

1426345=02
1,2486E=02
-1,1203€~01
~3e42245=02
~441971F=02
=245932E-0n2
0.0

Computed velocity component v at level

77

TIvE= 4t LEVEL 5
2 3 4 5 6
[ ] Ced 0.0 Cot Ga0
Co Dol Oe0 0.0 0eC
Go Tol Jaf Ge? 0.0
0e9 10337LE=01 442B35F~02 1,920&F=04 ~140898€-03
0.0 ~5.79€3E=03  7.4143E-03 240126E-02 24.€T66E~02
Gel =2493R7F=93 B.3795€-03 1.0334F=02 1,82956-02
Mo 1.0571F=02 5,1717€~03 ~3424065=03 ~2,0593E=02
Ol 243655E=02 1.7413F~02 ~1e1441E=02 =3,0330€=-12
Uel ~646824F=(2 =~6,96726~03 ~Te48TTE=C5 =1,3729E=02
et e 0.0 00 0.0
TIME= 400 LEVEL 5
1 13 14 15 16
3.0 ] .0 0.0 0.0
0.0 Csl Cel 0.0 0.0
0.0 Gad 0e¢C 0.0 0.0
=~2e358GE~02 ~2,2322E=-n2 1.2261E~02 3,2788E~02 1o 4267E-02
=1.5642E-02 =2,1849F=02 —4s8184F=02 =3,9363F=07 ~2.0709E-02
2,0556E-03  1,4814E=02 =349972€~03 ~2,3149E=02 ~3,4865E~02
~246305€-02 ~3,84F¢E=02 =240344F-02 ~1,2713E-03 9. 8265€=-03
=9e3495F-03 5,9679E=03 2¢4975E-02 1,7C33£-02 ~2,0123€=-903
~80349¢E~03 -5,83356-03 =3,71026-02 =5e6422E~02 -3,7622E~02
0.0 e 0.¢C 0.0 0.0
TIvg= 400 LEVEL 5
22 2 24 25 26
0.0 oL 0.C 0.0 0.0
0N Qe 0o 00 C.C
0.0 0.0 0.0 0.0 0.0
6429965-02 1.3001€-02 0.0 0.0 0.0
~5.5745E-02 ~1,1195F 00 0.0 0.0 0.0
=140822F 00 -1488%¢€ G0 0.6 0.0 0.0
7404135=01 2,1574F 03 ¢,0 040 0.0
3.01526~01 1,3840F 00 0Q.¢ 0.0 0.0
~3.8278E-02 2.8372E-01 0.0 0.0 0.0
00 Ce0 0.t 0.0 0.0
Computed velocity component v at
TIvg= 49u LEVEL ¢
2 3 4 5 6
0.0 0.0 0.0 0.0 0.C
0.0 ('] 0.0 0.9 C.0
0.0 ) 0.0 0e0 0.0
Ce0 107922801 4o1408F~02 347006F =04 ~4,3638E-04
Ge0 ~8e4T74GE~03 6,7777€-03 1.9328F-02 2,6225F=92
0.0 ~244698E-03 8,3095€~C3 949642E-03 1,8136E-02
0.0 1e04€€F=-02 4,9916E-03 ~249940F-03 ~2,0426E=~02
0.0 242926E-02 1,7395€-52 ~1.1006E~02 -2,9727E~02
0.C ~6e5383E-02 -64760CE=03 “34C111E~C4 =1.4087E-02
0.0 O0ed 0.0 Ce0 0.0
TIME= 400 LEVEL 6
2 13 14 15 16
G0 0.2 0.0 0.0 0.0
0.0 Je0 040 g.C 0.0
LY Qev 00 040 0.0
=2¢3363E~02 ~2,1952E=02 1.2938E-02 3,30775~-¢2 l.4137€-02
=1.53855~02 ~3,156(F~92 =40 8131E=C2 =3,9060E=G2 =2,0563E~-02

201150F=03 1,471GE=-02
~2e5875€=C2 =3,78&3E=02
~9e05RCE=03 6,992¢F=03
=6e2161E~03 ~5,8410E=03

Gol Cen
TINE= «9n LEVEL
22 3
0.0 Cal
0.0 Co?
G0 0.0
6419586~02 4,24218-03
=7e7690E=02 —1,4922F 00
“1e445€% 00 =2,6555F 00
1,0220F 006 2,78°7F Cy
3.77765-01  1.7673F GV
=34520¢F=02 3,498c8-0]
0.0 J.0

=2,6339€-(3

=2.0030E=-02
245143E=02

=3.7051E~02
C.C

6

24
040
0.0
0.0
0.0
0.0
0.0
0.0
CeC
9.0
0.0

=2.2843F-02

=1434295-03
1472655=0¢

~564549F=p2
Ce 0

~344461E~02
9+8266€-03
=1.56056=93

7
Vel
0e?
Ced
=1,2189€-02
3e6466F-02
1.2110E=02
—2422805=-02
~4.8621%-02
=143398€-902
De0

17
G.0
0e0
0.0
~4e5465c~C3
149029E~03
~341569E=-02
146971€-03
~2448)3E~02
=~1e6511E~02
0.0

level 6

oo o
oo Oy

.

=1.1261%-02
3.6160€~02
1.2052¢-02

~242087€~-02

~4+7892E=02

=1.0733€=-02
.0

17
0.0
0.0
0.9
~4.8935€~03
2.5851E=03
~341924E~02
201378E-03
~2.42505~02

~1,949CE=02
1, 1085€=-C2
145773£=02

~3.,18R9€~02

=44%049E-02

~7s04725~03
0.0

18
0.0
0.0
9.0
~9.2209E-04
~5429675-03
=7.1042€-03
=249281E-02
—2¢3638E~02
~1.9085E=02
0.0

3
0.0
0.0
0.0
~1.8572€-02
3,1099E~02
1.5559€-02
-3.1463E~02
~4.8513€-02
=7.1850E-03
0.0

~1e1109€-03
=5.6685E=-03
=609433E-03
~2.8436E-02
=243117€-02

=3.7840E-02 =~1.6148E=02 ~1,8364E-02

0.0

~N
o

OOoOoCo0O00 cCOoOL O
EEEREEEETIEE
OO OoOBO O

0.0

0.0

[CREWE I

0.
0.
0
~2.8023€~(2
1.3083E-¢2
405693€~03
~2.4455E-C2
=3¢5105E~32
~142776E~03
0.0

19
0.0
0.0
Ca0
=1s1462E-03
=240075€~02
~449183E~-03
-4e6311E~02
=1.5895E~02
=149750E~02
0.0

9
0.0
0.0
0.0
~2.T2BSE~02
12907E-02
4.6114E=-03
~2+3973E~C2
~3.4351€6~02
~1.4204E-03
0.0

19
0.0
0s0
0.0
~1.1688E=-013
-2.0288E=02
~443822€6-03
~4.57526-02
=1,5299€~-02"
~148808E=02
0.2

10
0.0
Se0
.0
-242310€-C2
~2.9547E-03
~3.6055€=-03
=1.9362E=02
~201484E-02
~7.4915€=-03
0.0

2

sSoco

Oe
0.
0.
~1.1920£=02
4+1528E~03
~3.7472£-02
~441721E-02
~4.8066E-02
~1.0239€-02
0.0

10
0.0
0.0
0.0
~241726E~02
~3.,0675E~03
=3,5607E-03
~1.8989E~02
~2.0977€=02
“T742598E~03
0.0

20

0.0

0.0

0.0
~1.2869E-02
401831E~03
=347103E~0Q2
-4« 0011E-02
=~4e6212€E-02
=9.6464E-03
0.0
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Computed velocity component w at level 1/2
" TIwE= LEvet 1
1 2 &4 5 é 7 L] 9 10
2.0 e 00 00 Q.7 Ne Je0 0.0 0.0
0.7 Con Ne7 0.7 0.0 0.0 0.0 0.0 0.0 0.0
9.1 SeT532ZE-07 =242979€-03 ~2,1047F=03 ~1,8754F=03 ~1.3151E-03 -1435R85=03 ~144979f=03 -1.5331€=-03 ~1.6748E~03
9e1 508645000 =2,03156=C3 -2,0079E=03 =1,R7095F=03 ~1454195=13 =143447E=03 ~1.4813F~03 ~1.43B83E~03 -1,7979€=02
049 S.867 CZ =147244E-03 =1,6531E-03 =1,96R4F=03 =146719E-03 =1,8109F=~03 =1.87826-03 ~1.,6683E-03 -1.8252E-03
0.0 Se866EF=-NC ~1ahG12F=03 ~147290F-03 ~1,9589€=03 ~1,9358F~03 =148094£=03 =2,1756E~03 ~1,7661E=-03 -1,8350E-~03
0N 5e8786E~02 =1472688=03 «1,6506E~03 ~1,9708F~03 =1,6688E~03 ~14R129E-03 -148813F-03 ~1.6704E~03 ~148246E=~C3
0.0 S5e88385~02 ~2.0318E-03 =2,C0126~03 =148276E=C3 ~1,5464E=03 =1434835=C3 ~1.4583TE~03 =1,4355€6-03 -1,7929E-03
0.0 SeB49ZF=02 ~243121E-03 ~240976E=-03 ~148772F=03 =143174E~03 =143543F~03 =1,4997E-03 =1,5287€-03 -1.,6709E-03
c. 0.0 2 0.0 0.0 0.0 0e0 0.0 0e0 0.0
W TIME= 400 LEVEL 1
11 12 13 14 15 16 17 18 19 20
0.2 0.0 J.0 0.0 0a0 C.0 0.0 0.0 0.0 0.0
0.0 [ G2 30 0.0 0.0 Ge0 0.0 0.0 0.0
=1¢9897E~03 ~2,60256-03 =3,1994E~03 =2,8483F=03 =2,5928F~03 =3,4125E6-03 -3,7902E-03 ~344271€~03 ~3.5882€~03 =4.,0073€-03
~204413E-03 =24703€E=03 =3,2527E-03 =3,6464E-03 =3,70205~03 =~3491256=-03 =3.7688F=03 =3,5867E-03 =3.08167E~03 =3.6865€6-03
~202527E=03 =2,6055F-03 -248591€-03 =2,8305E~03 =2,0662F=03 =~3,74126-03 =4410655=03 ~3,6073E~03 =3,37126~03 ~440862E~03
~245045E~03 ~2,8762€~03 -3,663¢E-03 =3,1983E-03 =2,97225=03 ~3,27676~03 ~3,62405=-03 ~3.86655-03 ~3.8968E-03 ~3,8265E-03
=242483F~03 ~2,667(E=03 =2,86456=03 =2482126-03 =3,0650E-03 =3,7459E=03 =4+10416=03 ~3,5933E~03 ~3,36396=-03 ~4.0911E~03
=204436E-03 =2469816=03 ~3,249¢E-03 =3,6475F-03 ~3.69936=03 ~3,9140€-03 =3,7676E=03 ~3,5907E~03 ~3,982416-03 -3,6755E~03
=1.9861F=03 =2,5934E-03 ~3,1893E=03 =2, 84BTE=03 -245923FE=03 =3,.4057E=03 ~3,7927E~03 =3,4320E=03 =3.58456=03 -4,0111E-03
0.0 040 0.0 0.0 0.0 0.0 Ce0 0.0 0.0 0.0
W TIME= 400 LEVEL 1
21 22 23 24 25 26
0,0 2.0 fe 0.0 0.0 0.0
0.0 0.0 [y 0.2 0.0 9.C
=3.5589%=03 =3.4662F=03 =3.6559E=03 0. [ Y] 0.0
=3.5399F=03 —4,0504E=03 =4,0042E=03 (.0 .0 0.0
=3e7561€-03 -3,2978E-03 =3,6551F=-03 0.0 0.0 0.0
~304T784F=03 -3,3017E=03 =23,5945E~03 «5,0000E=03 0.0 0.0
=3,7526E~03 =3.2856FE~03 ~3,£716E~-93 L.0 0.0 0.0
=3.5386E-03 =6,0477E-03 =3,9974F~03 9.0 0.0 0e0C
=3455R3F=03 =3,4710E-03 -3,66%3E-03 Q.0 0.0 C.0
0.0 0.0 0ol 0.0 0.0 0.0
Computed velocity component w at level 3/2
W TIME= 490G LEVEL 2
1 2 3 4 5 3 7 8 g 10
0.0 0.0 D2 Dol QD C.0 00 0.0 0.0 0.0
0.0 0.C Uel 0e0 C.C 0.0 0.0 0.0 0.0 0.0
0.0 4,723B5~02 =1.69B4E=03 ~1,T74186-03 =1,5472E=03 -1,0816E~03 ~1,1166E=03 =1,23206~03 ~1,2608E-03 ~1,3777E-03
0.0 4e81555=02 =145180€~03 =1,6616E=03 ~1,5077F=03 =1,2677€-03 ~1410176=03 ~142138E~03 ~141766E=03 ~1.4747E-03
0.0 4481RGE=02 ~142620E~03 ~143683E=C3 =1,6222E-03 =1,37656~03 =1,48305=03 ~145461E-03 ~1,3654E-03 ~1,4962€-03
0.0 4sB1TGE=02 =1.16€2E=03 =144316E~03 ~1,61256=03 =1,59556=03 =1,4885E~03 ~1,7904€~03 -1,6482E-03 ~1,5058E€-03
0.0 498256E=02 =14272376=03 ~143661F=03 =1,6257E~03 =1.3724F~03 =144901F=03 -1,54756~03 -1.3684E-03 —1,4957E~03
0.0 448318E-02 =145208E=03 =146568F-03 —1,5056E~03 ~1,2717E-03 =1,10596~03 ~1,2144E-03 -1.1758E-03 -1.,4683E-03
0.0 4eRO3IE=02 =1.7354E=03 =1.7343E=03 -145474F=03 -1,08176~03 =1,1125E-03 -1,2319€-03 -1,2539€-03 ~1.3718€~03
0.0 0.0 C.0 D40 0.0 0.C 0.0 0.0 0.0 0.0
W TIME= 400 LEVEL 2
11 12 13 14 15 16 17 18 19 20
0.0 0.0 0.9 0.C .0 0.0 0.0 0.0 0.9 0.0
0.0 0.0 Col 0.0 0e0 .0 ¢.0 0.0 0.0 00
~1¢6392E%03 «241495E=03 =2,6440E-03 =243486E~03 =2,1348E=03 ~2,8188F-03 ~341320E-03 -2.8242€-03 -2,9527E~03 -3,3040€-03

-240082E-03 -2,2242F-93 =-2,6812E-03
~18528E~03 =2.1956E~03 -2,3582€-03

~2.0607€-03 ~2,3673E~03 -3,0221%-(3
~1.8476%-03 -2,1965E~-03 ~2,3628E-03
=2¢0111E=03 =2,2227F=03 -2.6796E=03
~145332E-03 ~24137CE-03 -2.432CE~03
0.9 G.C 9e9
L] TIvE= 400 LEVEL
21 22 23
0.0 C.0 0.0
0.9 0.9 Gel

=249355F~03 =2.8602E-N3 =3,1822€-23
~2,9280F~03 ~3.8511E-03 ~5.4350€-03
~3,5502€=03 =7.06765-03 ~2,241€€6-03
~6e01645=03 1.29432E-04 5.5414F=-93
=3,9814F=03 =5,6744E~03 ~1,5174E~33
=249946E=03 ~4,B8331E~03 ~4,6640E~03
=~2093585-93 -2,9315F-03 -3,7325E-03
0.0 0.0 0.0

~3.0074E~03 -3,0535F=-03
=263252E-03 -2.5228E-03
~2.6367E=03 -2,4503E-03
~243177€-03 -2,5253€-03
=340076E~03 -3.,0520€~03
=243490£-03 -2,1329F-03

Ce0 Ce0
2

24 25
o 0.C
0.0 Ce0
CeC el
Ce0 GeC
0eC 00
0.C .t
00 0sC
O Ced
0.8 0eC
00 0.C

-3423358-03 -3.1037E-03
-3,0882€-03 -3.3979E~03
-2.7018€~03 -2,9851€-03
~3.0898E-03 ~3,3863E~03

~342345E-03 =3,1092€~03

~2.8046E-03 -3,1322€6-03
C.0 0.0

~249550€6-03 ~3.1466F~03 =3,0332E~03
=2496B83E-03 -2,7759E~03 =-3.3805E~03
~3.1838E-03 ~3,2207€~03 -3,2884E-03
~249631E-03 «2,7666E-03 -3.4106E-03

-249535€=-03 ~3,1483€6~03 =~3.0353E-C3

~248292E-03 ~2.9514€-03 -3.3080E-03
0.0 0.0 0.0
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Computed velocity component w at level

5/2

W TIvES 40D LEVEL 3
1 2 3 4 s I3 7 3 9 10
0.0 (P) T 0.6 9.0 0.0 [P 0.0 0.0 0.0
0.0 [ tel 9. 2.0 0.0 5.0 0.0 0.0 0.€
0.0 30 7265F=02 =1¢1475F=03 ~1,3908E=03 =1423136~03 ~B.5921E-04 =8.85575=04 =9,7594E-04 ~9,9544E=04 =1,G872E-03
[ 367975F=02 =1,04C05E-03 ~143291F=03 —1,1974F=03 -1,0061E-03 =8,71295=04 ~9.5731E=04 =9,2455E~04 =1,1609E=03
0.0 307997E-02 ~9436237E-04 ~1,09505=03 =1428R8¢E=03 =1.0929E~03 =1,18025-03 ~1,22615~03 =1,07456~03 ~1,17596=03
0.0 347998502 =746295E~04 =1,1457E=03 =1,2796E=03 ~1,2679E-03 =1,17956-03 ~1,4184E-03 -1,1429E~03 ~1,1848E-03
2.0 380REF=02 =B464485E-04 =1,09235~03 ~142922F~03 ~1.08956-03 =1,1800F=03 -1,22596-03 ~1,07826~03 =1.1760E-03
0.0 348108502 ~140440E-C3 ~143251F~03 =1.19445~C3 =1,0092F~03 ~8,7492F=04 ~9,5781E~04 ~9,2571E=04 =1.1533E=~03
047 307696802 ~1.2004E-03 -1,3836F~03 —1.23C15=03 =8,5769E=04 =8.8176F=04 -9, T4T3E-04 -9, 8830E=04 =1.0799E-03
040 0.0 2.0 0.0 6.9 0.0 ) 0.0 0.0 0.0
W TIME= 400 LEVEL 3
11 12 13 14 15 16 17 18 19 20
0.0 0.0 0.0 0.0 0e0 0.0 0.0 0.0 0.0 040
0.0 0.0 8.0 0.¢ 0.¢ Ce0 6.0 0,0 040 040
~1.2929€=03 ~1,7010E~03 -2.0944E~03 ~1,8529E=03 =1,6842E=03 =2,2307F~03 =2,4760E~03 =2,2392E=03 =2.3394E-03 =2,6231E~C3
“1s5836F=03 ~147524E-03 ~2.1185£-03 =242792E-03 ~2.4140F=03 =2,5576E-03 ~2.4497E=03 =2.3424E~03 ~2,4963E=03 =2,4036E-03
“144599E-03 ~1,7308E~03 ~148602F~03 ~1483276~03 ~149912F-03 ~2,4384F~03 ~2,6974FE=03 =2,3498E=03 ~2419084E=~03 ~2,£508E-03
=1.625CE-03 -1486856=03 ~2,38P2E-03 ~2,07856-03 =1,93B7E=03 =2,1351E-03 =243545F=03 =2,52106-03 =2,5613E-03 ~2.6805E=-03
144546503 ~1,7319E-03 =1,867236~03 ~1482636-03 ~1,9887F~03 ~2,4405E-03 =2,6813E~03 =2,3491E=03 ~2,1897F~03 =2,7297E~03
“145863F~03 ~1,7515E=03 -2,1164E-03 =2,3776E=03 ~2.4150E~03 ~2.5622E-03 =2e4575E~C3 =2, 3371E~03 ~2,49486=03 —2.4146€6=03
~1e2867F-03 146872603 =2,08156-03 =148539E=03 -1,67725=03 =2,2153F=03 =2, 4808603 ~2,2399E~03 =-2,3394E=03 ~2,62706-03
0.0 0.2 2.0 %.¢ 0.0 0.0 0.0 0.0 0.0 040
W TIvE= 400 LEVEL 3
21 22 23 24 25 26
0.0 0.9 2.0 0.0 Ce 0.0
0.0 0.0 €.0 9.0 0.0 0.0
=2433395=03 ~2,2753E-03 =2.6024E=C3 040 0.0 0.0
~243321E~03 ~3,2904F~03 =~5,9042£-03 0.0 0.0 0.0
~3,0340E=03 =8,2652E-03 =1.7572E~03 0.0 9.0 0.0
-5427556-03 143944E-03 143015€~02 0.0 0.0 040
=3.6342E=03 ~6.4857E=03 =5,1246E~04 0.0 0.0 0.0
~24414BE-03 ~6,6364E-03 =4.7201E~03 0.0 0.0 0.0
~243345E=03 =2,3636E-03 =3,32956-03 0.0 0.0 0.0
o0 0.0 0.0 0.0 0.0 0.0
Computed velocity component w at level 7/2
W TIMES 436 LEVEL «
1 2 3 4 5 6 7 8 9 10
0.0 0.0 0.0 0.C 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 G0 Ge0 0.0 0.9 040 0.0 0.0 0.0
0.9 20 T4236=02 =644964E-C4 =1.0395E-03 =9,16715=04 -6.3808E~04 —6.5606F—04 =7.2157E=04 ~7T.3481E~04 -8,0083E-04
0.0 207968E=02 =5.,9955E=04 =949478F=04 =8,8978F=04 =T7,46456-04 =5.4329E~04 =T7,0452E~04 =64 7T2BE=04 ~B,52T4E-04
0.0 207986F=32 -404506E=04 =842061E=04 ~945773F-04 ~Be11165=04 ~8,7426F~C4 =9.0829E~04 =748906€~04 ~B8,6362E~04
0.0 247988E=02 =3,9309E=04 =B,5837E-04 ~9,49RTE=C4 =9,4275F-04 =8,7394E=04 -1,0498E~03 ~B8.,4125E-04 —8.7040E-04
9.0 248032E=02 ~4,561¢E=04 =8,1831€=04 -9,6093E=04 -B,087BE-04 —-847353E=04 =9.0665E6~04 =7,9269E~04 ~8,627BE~04
0.0 248069E-02 ~640245E=04 =9,9316E=04 ~8,RI13E=04 =7,4822E~06 ~6.4636E=04 ~7+0536F=04 ~6.7960E-04 -8,4531E-04
0.0 207904E~02 ~740651E=04 =1,0336E=03 =9.1546E~04 -6.354TE~04 =6,5200F~04 ~7.1958€~04 ~T,2735E-04 -T,9388E-04
0.0 0e0 0.0 0.0 00 0.0 0.0 040 0.0 0.0
W TI%E= 40 LEVEL 4
11 121 Cxa 14 15 16 i7 18 013 ozg
0.0 o0 2.0 00 9.0 0.0 C.0 0.0 . .
0.0 8.0 9.9 9.6 0.0 C.0 0s0 00 00 0.0,
=9+ 5254F=04 =142575F=(3 ~145512E=03 -14236756-03 ~1.24155-03 =1,65176~03 ~1,83815=03 ~1,6599E-03 ~1.7332E-03 =1,9504E=03
~1416726=03 =1,2903E-03 =145652E=03 =1.7617E-03 =1.7857E=03 =1.8928E-03 =1,8099E-03 =1, 7354E-03 ~1,8540E~03 -1,7831E-03
~1,0743F=03 =1,2752F=03 =1,37275-03 -1,35026-03 ~1¢4697F=03 ~1,8028E~03 =2,0031€~03 =1.7391E~03 ~1.62B7E~03 ~2.0033€~03
“1.1978E-03 =1,37955=03 ~1,7643E-03 =1,5319F~03 ~1.43126-03 ~145792E~03 ~1+7409E~03 ~1,8676E~03 ~1,9058E-03 -2.0196E-03
=1.C699E-03 -1.2765E=-03 ~1,3792E-03 -1,3455E-03 ~1.,4659F=03 ~1.90556-03 =1.9871E-03 =1+ 7411E=03 -1.6223E-03 =2.0369E-03
~141692F-03 -1429076=03 =145638F=03 =1,7592F~03 =1,7873F=03 =1,R8984E~03 =1,8194E=03 ~1,7299E~03 ~14847BE-03 -1,7971€~03
~9e4659E=04 =1,2446F~03 =145394F=-03 =1,3681F-03 =1,23476-03 =1,63676=03 ~1,R387€=03 ~1.6603E~03 ~1,7322E-03 ~1,9520E-03
0.9 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0
" TIMES 400 LEVEL 4
21 22 22 24 25 2¢
0.0 0.9 040 G 040 0.0
9.0 0.0 0.0 2.0 0.0 0.0
=1.7379E=03 =1,6958E-03 =1,9721E=03 et e 0.0
“1473656-03 =2,5523E=03 ~5,2112E-03 0.0 0.0 0.0
~2035285-03 =7,6651E=03 =1,4663F=03 0.0 0.0 0.0
~446T7136=03 1459545=03 1,64977E=-02 Qa0 N.,0 C.C
-2.93215=03 =6,0065F=03 =1,3862E=04 0.0 040 0.0
=1481505=03 =3485%06~03 ~4413758=03 0.0 0.0 0,9
~147392E=03 =1,7773F=03 =2,6597E=03 0.0 0.0 0.0
0e9 0.0 0.0 0.0 0.0 0.0
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Computed velocity component w at level

Computed velocity component

W Tives= 405 LEVEL 5
1 2 4

0.0 0u0 Col D40

Def el Del 0e¢

0o 0 1e7834E=Ge =2,459EE-04 —6,B805E~04

00 10819€F =02 =2,2873F-04 =~5,6(38FE=04

0.0 10820EF=U2 ~1423¢4E-14 =5,45G5F=C4

el 1aB21CF=02 =G4,)921E-05 =5,7G75E-04

0.0 168241602 «1433%26-04 =5,4322F~04

0.0 148263F=02 =242963F=-04 =6,5991F=04

0.C 14P154F =02 =2,895bf=N4 ~6,83755=04

0.0 Cel 049 0.0

W TIME= 400 LEVEL 5
11 12 13 14

00 .0 0.0 0.0C

0.9 0.0 0.2 0.0
=6420935=04 ~8,22755-04 ~140179F~03 =8,9447%=04
=7e5199F~04 =8,4132F=04 =140245E-03 =1,1564E=03
= 609993504 ~8,320¢F-04 =B,3705F~-04 ~8,8089E~04
=T7e¢8195F=04 =9,0161F-04 =1.1579E~03 =1.0017€-03
=%496445=~04 ~R43313E-04 —9,02C1F=-04 =8,7760E=-0¢
=Te6315E~04 =8,4203E=04 =140225€~03 ~141536E-03
=~6016245=04 ~By1294E=04 =1,00R4E~03 —=B,9434E~04

0.0 Ce0 0.0 0.0

L] TIvE= 400 LEVEL 5
21 22 23 24

0.1 Ga0 0e0 Je0

0.0 0.0 0.9 0.0
~1e1461E=03 ~1411956-03 =143225€~03 0,0
=141444E=03 =1.7343E-03 =3.8343E=03 0.0
=1,5923E~03 =5.8046E-03 ~1,00376-03 0.0
=3.4430€=03 1,34776-03 1.2306E-02 0.0
=2,0203E~03 -4,56414F=03 2,2624E=N5 9.0
=1.2015F=03 ~2,7116E=03 ~3,03€5E-03 Q0.0
=101466F~03 ~1,1824€~03 ~1,2371E-03 0.¢

0.0 0.9 9.9 0.0

L] TImE= 40¢ LEVEL 6
1 2 3 4

0.0 0.0 J07 Gl

e 0e0 Ce0 0.¢

0.0 Re5990E-03 1,0257E-05 =3,2850€~-04

0.0 Ra7763E-03 1.37156-05 =3,2621E=04

00 B8a7810F=03 64R2476=05 =2469G9E~04

0.0 Bo?B827E-03 Be3582E-05 ~2,8215€-04

0.0 o 797EE=03  6.2413E~05 =2.6801E-04

0.0 B.RD90F=03 1,448bE-05 ~3,2639E=04

D0 Re753GE~03 -541477E=06 ~3,3618F=C4

0.0 0.0 Ca0 0.0

L] TIwnE= 490 LEVEL o
11 12 13 14

0.0 0.0 .0 G0

0.0 (R3] Qa7 Gen
~3e0137E=04 =420G9I8F=04 ~4,9747E=C4 =4,3568F-04
=3, 7G49E=04 =4 0B5GE=04 =4,9971E-04 ~5,6602E-04
=343961F=04 ~4,06425F~04 =443652€=04 =442796F=0¢
=3e8049F=04 ~4,38REF=04 ~5,6610F=04 =4,B835F-04
=343763F=04 =4,0492E=04 ~4,3G1£E=04 =4,2627F~04
=3e7107E-04 ~4,0921FE-04 ~4,9916E=-04 =5,6429F~04
~2.9860F=04 ~3,955(GE=04 ~44920GF~064 =4,3530E=0¢

0.9 0e0 Col Ce0

W TIveE= 400 LEVEL o
21 22 23 24

Do 0.0 0a9 0.

0.0 0.0 Ca? 0.0
*546260F=04 =5,5016F-04 -64522EF=24 (0,0
~50604GF=04 ~2,7302E~04 =2,09C3F~03 Q.0
=7e94325=04 =342421E~C3 =5,1C545=04 0,0
“14BT791F=03 Be1184F=04 T,24%¢E=03 0,0
=1e023.F=03 ~2.5335E-03 64539€E~05  €4C
~5089965=04 =1,4102E-03 ~1.451¢E~03 OC.C
=6e5235E-04 ~5,R48€E-04 ~9,41976-04 0,0

0.0 0.0 el Cel

s é
Call 0.0
a0 0.4
~640464F=064 =4,1956E=-04
=548574E=04 =4,9067F=04
=%430%4F=04 ~5,3317F=04
~602442F=-04 =6.2132€~04
~663287FE=«04 =5,3176F~04
=5e85715~04 ~4.9172E~C4
“640361F-04 =4,1658E~04
0e0 Ce0
is 16
0.0 0.0
0.0 0.0
~R410135~04 =1.0840€~03
~141710F=03 =1,2423E-03
~9.6088F=04 =-141816FE-03
~943579F-04 =1,0343E~03
“945743E-04 ~1.1841E~03
~101724E-03 =1.2472€-23
=Be0460E~04 ~1,0717E-03
Ce0 0.0
25 26
00 0e0
0.0 C.0
0.0 0.0
Qa0 040
0.9 0.9
J.0 0.0
0.0 0.0
Q€ 0.0
0.0 0.C
0.0 00

5 6
0.0 0eC
0.0 0.0
=2.9726E=04 =2,05606F-04
~2.8752F=04 =2.407CE-0¢
~3.0904€-04 ~2,6135€~04
~3,0570E=04 =3.0561E-04
=3.104626-04 ~2.6068E~04
~2.8758F=04 «2,4122F-04
=2.96685=~04 -2.,0367E~-04
0.3 0e0
15 16
0.0 0.0
0.0 Ce
=3.9352F=04 =5,3010F-04
=5eT273E=04 =6.0795E~04
=44 6809F=04 ~5,7734E~0¢
=445502F~=04 =5,0436F-04
=4a6602E-04 ~5,7895E-04
~5e7364F~C4 =641080E~04
=3.90325-C4¢ =5,2295F=04
2.0 0.0
5 2¢
Ced 0.0
CeC 0.0
Cel 0.0
0.0 0.2
0.0 0.0
0.0 Ce0
04C Cel
a0 0.C
0.2 0.0
Ce0 04C

7

L]

0.1
~4430145-04
=4429295~04
~5473735=-04
~527383E-04
=547279E=C4
~442261E~04
~4.2655E=04

0.0

17
N0
0.D
~1.2080E-03
~1.,1851€=C3
-143186€E=-03
~1.1401£~C3
-1.3055€~C3
~1.19278-C3
=1.2076F=03
0.0

7
0.0
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Tive= 430

TIvE= 400
11

0.0

0.0

3,51210E~15
2412612E~15
9.50922E~15
24565592E~14
1.07427E-14
246C877E~15
5¢19677E-15%
0.0

TInE= 420
20

0.0

0.0

1446719E=04
1.06961€~03
7.512288-03
2066324802
1612640€~02
1.77C42€-0v3
3.16491E-04
0e0

Computed pollutant concentration

TIvgE= 400
2
0.0

TIng= 400
11

0e0

2.0

3.21489¢-15
2402562E=15
9.0C489E-15
24506528~ 14
1.01212E=14
2446440E~15
50 78492E-15
0.0

TIHE: 400
20
0.2

Cal

T+15075E-05
3.98356E-04
2.38935¢~072
6465262E=03
2.53211€-03
Te32400E=04
1e423412E~54
0e?

LEVIL 1
3
el
Sl
Ced
Gel
0ol
0.0
O0eC
0o
Col
Dol

LEVEL 1
12

0.2
Qeu
6a640628E~14
5.64559E~14
2468635E-13
7e5€501E-13
3.07273€E~-13
T«G3950E~14
l1el1€731F-13
0.0

LEVEL 1
21

Qe
0o
1.308285~03
1.0USC09E-02
Be4€956E=02
2485687€-01
1.21531E~-01
2.0€9165-C2
3,040R4E=03
0e0

LEVEL 2
3

RREEEEREEEE]
CLOEON OO DO

OO0 OOB

LEVEL 2
12

OaC
Oel
5.178348E=14
5432755E=14
2.51225E-13
T.0€169E-13
208£367E~13
be5€604E~14
1.G7862F~13
Cel

LEVEL 2
21

Qev

Cal

5.057275-04
4e15263F=03
1.9R257E-02
7.10116E-02
2e747525-02
Seu{292F-03
Be E2792E=0¢
0.0

Qe

0.0
0.0
Qa0
Ce
0o 0
0s0

0.0

13

C.0

0.0

1,20298E~12
1.61769E-12
Te1390E=-12
2402330E-11
8.28794E-12
1.82211€-12
2411800E~12
0.0

22
0.0
0.0
940¢735E-03
B 98843E-02
6417086E~01
1.80522¢ 00
T.921676E=-01
1.63865€E=-01
241178RE=02
Gol

4
0.0
0.¢
0.0
0e0
0.0
0.0
0.0
0.0
0.C
0.0
13
Cel
0.0

1.10313E~-12
1.3208728~12
6e47977E-12
1.84564E-11
Te49037E~12
1464383E~-12
1.91R890¢€-12
00

22

0.0

0.0

2.66908E-03
242156CE=02
1+55795E~01
4413992E~01
1.9%2971E-01
.30593E-02
3.87239E-C3
0490

de U
Qev
0.0
Ge0
060
0490
0.0
.0
el
0.0

14

0.¢

0e0

2,09200E~11
3.34963E-11
1. 75789€~10
5413167E=10
2.08253E-10
4e41997E~11
3.70622E~11
0.0

23

0.0

0.9

3458896E~02
3. 71120€~01
1.96227€ 00
4499233E 09
2.00164E 00
5.86940E-01
Be51879E~02

0.0

5
0.0
0.0
0.0
Ged
0.0
0.0
Ce0
teC
G.0
el

14
0.0
0.0

1.85596E-11
3.04423E-11
1.55260E-10
440965E-1¢C
1.83321E-10
3487266E-11
3.24141€8-11
Qe 0

23

0.3

Cas0

8411920E-C3
Be64616E~02
4494829E-01
9465678E~01
4eB81314E=01
1.17154€-01
1.48570€~02
Ge0

0.9
0.0
0.0
0.0
00
0.0
0.0
C.0
C.0
00

15

0.0

0.0

3.484C8E~10
7.42004E-10
3.98940E-09
1.21216E-08
4,94688E-09
1.01946E-09
€e27465E-10
0.0

24

0077€E 01

OCOOOM OO0
EEEEEEERE

DSDONIIVOVLO

MR EERERE
OO D

oODoCcoOOO00

15

o0

«0

2.95402E-10
£e47379E=10
3.47997€=09
9.80169E-09
4.08449E-09
B8e37699E~1¢
5.09476E=-10
O.C

oo

24

CoC
Ge0
CoC
Cat
0.C
0eC
Uel
Ced
0.0
0.0

16
6.0

0.0

5.448436=09
1.539656-08
8.67781E-06
2.643056=-C7
1.12585€-07
2.196506=08
1.00933E-08
040

25

IEEEERERER
DO OO0

[ Y-R-¥--W-X_X-F-¥-3

at level 2

C.0
060
C.0
Ce0
0.0
0e0
0.0
0e0
0.0
00

16

0.0

0.0

4444B898E-CY
1.25240E-08
6.86560E~08
2.03962E-07
7.52100E-08
1.67345E-08
7.53225€-09
0.0

25
0.0
0
Cel
C.0
0.0

Col
GeC

Cel

0.0

0.0

3.56592E~19
1,18627E-2C
2421019£-19
7+25931E~19
2449087E-19
3.849B0E~2C
64 83575E~19
0.0

17

0.0

0.0

Be14866E-08
3,03154E-07
1. 74538E=G6
5465298E~C6
2032238E-06
4450398:=-07
1.53458E-07
0.0

26

O OO DODPOD
EEREEEEREER
DBOOO OO0

0.0

0.0

3.29103E-19
1,03764E~20
2410662E-19
6.95816E-19
2.36544E-19
3.40774E-20
6e48950E-19
0.0

17

00

0.0

SeB86B80E~08
2409704E=07
1.19965E~06
3432349E=06
144C526E=06
2.87114E=07
1.04733E-07
0.0

26
0.0
0.0
0.0
0.0
00
0.0
.0
0.0
0.0
Ge0

0s0

[

6e709365-18
2.56038€E~18
9.79431E~18
2469401517
1.08011F-17
3.12788€E-18
1.55096E-17
0.C

18
0.0
GG
1.10957E=06
5.24198E~06
3414047E~CS
1.07854E=~04
4453228E~C5
8,35809E-06
2418234E-0C6
0.0

0.0
0.0
Be31924E-18
2.459725=-18
9.42485E-18
2.50824E=-17
1.03569€-17
2.99210£~-18
1.47044E=17
0.0

18

0.0

0.0 .

T+ 19834E~07
3.13756E=06
1.91215E=05
5¢02394E=C5
2411132E=05
4.18345E=06
1.24416E~C6
0.0



WS N ® OO [ VI V. NP X =

~NWw s Ve vuoo O

[

HRWANG DO S

MRNW AV DO D

AW A N ND DS

PALL

040
Vet
Tt
0aC
0.0
0.C

Qe
040
Oed

PILL
10

00

0.¢

1.609475-16
64968375=~17
24879065=16
T«93429E-16
3e¢17742E-16
Be35892F=17
2479517E-16
.0

POLL
19
0.0
0ol
6.01557E=C6
3.07815€-05
1.64711F=04
4o T0134F=04
1.93512E-94
4.01681E-05
1.01154E=05
0.0

POLL

POLL
10

0.0

0.0

1.524656=~10
6466353E=-17
2474861E-16
Te56653F=-16
3.02113E-16
Te92951E-17
2.621738-16
0.0

POLL
19

0.0

9.0

S5e14714E-06
2461759E=-05
1.2B8372E-04
3.45191F=04
1.36171F-C4
3417447E-05
Te55066E=0¢
Ced

Computed pollutant concentration

TIwI= 4
2

0,0

Cl.0

C.0

0.0

0.0

02

0e%

043

0s0

0.0

TIvE= 400
1

0.0

92

3.12022€-15

1.92289%¢E~15

Re53370E-15
24 3€925E=-14
94481 64E~15
2431527E-15
5¢37900E-15
0.0

TIME= 400
20

0.0

el

5+32147E-05
3425194E-04
1e48674E~013
4024917E-C3
1.88086E-03
3476014804
Te0T669E~05
0.0

LEVEL 3
3

< <

Ao OB GO n o

LEVEL 3
12

0.¢C
Vel
5.77036E~14
5001947E~14
2435181E-13
6455255€6-13
2e64647E-13
0410455E=14
G.85473E~14
0eC

LEVEL 3
21

0.6
0.0
3.¢2318E~04
2418774E~03
B 8£320E=03
1.50565E=02
604CBACE-03
1.68002E=03
44.20877E~C4
Cef

EEETEEREEERE
DOOBNAIDOIO

(YR -1-R-ToR-W- ¥ el

13

0.2

Qe

1.01541E~12
1.22630E=12
64003932-12
1.70028E~11
6480181€~12
1.50876E~12
1e73261E=12
0.0

22

Ce0

Ca

1.52212€~03
7.03136E-03
2433086E-02
6495924E~02
2499063E-02
5432154E-013
191778E~C3
0.0

82

el
a0
0.0
Qe
Gl
C.0
0s0
Vel
deC
Gel

14

Cel

0.0

1.68895F-11
2.78306FE-11
1441214E~10
3.99527€-10
1.61361E~10
3.,49122€~11
2.859R6F=-11
0.0

23

J.0

0.0

4.09690E~03
1423421€-02
9.285005-902
B8.88823E~02
8444901E-02
1. 53844E=02
3.00343g-03
0.0

at level 3
[ 1
[} 0.0
o0 S0
00 Cel
J.0 Cel
(el Qe
0.0 0.0
[ )] 0e0
[:2%:] Jel
¢.0 0.0
0.0 0e0
15 16
[F%:] GeC
0.0 0.0
2.63009€-10 3,78281E~C9

S¢79324E~10
3,02432E=-09
8450966E-09
3.46894E~09
Te36922E-10
4o4384%E~10
0.0

24
042
00
Ce0
.0
0.0
0.0
6.0
0.9
Ca0
Q.0

1.08104E-08
5.76747E-08
1e608435~07
6069211€-08
1.38976E~08
6e43419E-09
0e0

25
Ge0
0.0
Ge0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Computed pollutant concentration at level 4

TIvE= 400
2

IEEERERERD
CoOOONODD O

RN - Yo N-X- - R-Y-N-)

Tiwg= 400
11

0.0

0.0

2494187E~15
1.R3I014E-15
B8e09444E-15
2424575E~14
8495995E-15
2+18404E-15
5401357E-15
0.0

TIvE= 409
20

O0eC

0.0

4o 3393RE-CS
2e324162-04%
1410235E-03
24432132-03
1.924028=03
2.55301&E-04
64158CTE=C5
0o

LEVEL 4
3
0.8
0.C
0.C
0.2
0.0
09
0.¢
0.0
0.0
el

LEVEL 4
12

3 €

Oe
N
50490873E~14
4074494514
2.21482F-13
e 1E474E~13
244€962E-13
547032dE=14
9e135106F~14

CaC

s

LEVEL 4
21

0e0
[RYs
2455935E-04
1.226076=03
5.5€579E-03
1e239828=02
4.tF641F=03
1.3C403E~93
3.3E5865=04
Gell

0.0
Q0
0.0
0.0
0.0
C.0
0.0
0.0

0.0
13

9442471E~13
1414801E-12
5458672E-12
1.56783E-11
6.27835E~12
143944S5E-12
1.57886E~12
0.0

22
0
¢
16217€~03
44£3296£-03
1.53100E-02
14 82923g-02
6.91224E-03
3,29C04E-03
1424590E-33

€l

Qe
Ce
1.

5
Ge0
0.0
0.C
0e0
0.0
0.0
0.0
0.0
0.0
0.0

14
0.0
0.9

1.55840E=-11
2.575618-11
1429440€-10
3. 657R4E~10
1,45961E-10
3.15646E~11
2457914E~11
0.0

23

oo

Y
-0
2491056E=03
9413434E-03
2.10017€=02
8.86201E-03
1435390€~02
3.85285E~03
20243455~G3
Je 0

6
0.9
0.0
0.0
0.0
0.0
.0
0.0
Ge0
0.0
0.0

15
0.0
0.9

2040362E-10
5427104E-10
2. 7074GE-CY
7.69741£~09
3.07459E-09
6453043E-10
3.,95146E-10
Ce0

24

IEEEREEEEEREER
VOVCODPOOO O

OCONOO0HOO OO

16

0.0

3.41666E-09
9.693169E-09
5.05035€E~08
1643064E-07
5.80090E-08
1.20865€-08
5.55862E~09
0.0

0.C
0.0
060
el
0.0
0s0
0.0
0.0

0.0

R

«0
.0
«2C021E=16
.0

o wo o

1.99827¢=-19
6e66212E=-19
24235G2E-19
2471867E~20
6411179E=-19
0.9

17

0.0

0.0

5.01930€~08
1.77183€E-07
9.67943E-07
2.T7615E=06
1414271E~06
2.31667€E=-07
Be27945E-08
o0

26

0.0
0.0
3.,01162E-19
0.0
1.89786E-19
6,37151E-19
2410967E-19
2.18B02E~20
5.76689E-19
0.0

17

0.0

0.0

4.48813E~08
1.575358-07
8.266B2E~07
2.35919£-06
9.5646426-07
1.97532E~C7
7.07870£~08
0.0

26

- X-X-N-N- Y- W Y- R-]
T EEEREEREE
DODDODODOOCO

0«0

Qo0

7.510575-18
24358C4E~18
9401606E~18
2.47756F=17
9.88579E~1¢
2.85233E~18
1e38490E-17
0.0

18

040

0.0

6.02077€~07
2460893E-06
1.37510€=-05
4.009422~-05
1463290E=05
3.4TT74E~06
1.00342€~06
0.0

1367E-18

«25928E-18
Be65248E-18
2.37299E-17
S.45078E-18
2.71825E~18
1.30719€-17
0.0

18

0.0

0.0

5e17280E-07
2+19998E-06
1.14222E-05
3.19998€E~05
1430468E=05
2473542€=06
7.97C17E~07
0.0



-

-
R R - RO WA O 0D MmN W AN ~NmO O AW AN wD B O oW AN N®OO

WAV N ® OO

PALL

Jat
0eC
Qat
Tal
Cotd
0.0
Gei
Col
0ed
Gel

eoLL

10
Oe
0o
1.44637E=16
643915917
246322CF~10
7¢23533E-16
2.88252E=16
74569215-17
2446T776E~106
0.0

POLL
19

0.0

0.0

4435739F-06
24114C01E-95
1405473F=04
2.86026E-04
1.10167E-04
2452765E-05
6436253E=06

0.9

POLL

POLL
10
0.0

0.0

1. 37584E=~16
64 14814E-17
2.53034E-16
6494732F=~16
2.752R9E=16
Te24689E~-17
2433049E=16
Ne¢

POLL
19

(%]

0.0C

3478232E=06
1.80270E=~05
9.022265-05
2046364E-04
9.225561E-05
24072398-05
5423859500
Qe

83

Computed pollutant concentration at level 5

Tive= Ly

Tl
0.0
[
Cel
0.0C
0.0
Qe
Qa0
0.¢
e

TINE= 4CC
11

0e0

Ce0

2478292E~15
1e74954€=15
TeT1819E~15
2413697E~14
9.50647E~15
2,07234c~15
4. 65456E-15
0.2

TIvg= 400
20

2.0

Cel

3441421E~05
1.82225E=04
Re42475E=04
2.106728-03
8,15748E-04
106C636E-04
4. CTT15€E-05
Ce®

LEVEL 5
3
e
Tel
el
Vel
O0st
C.0
Q.0
e
0«0
Uel

LEVEL 5
12

0.0
0.¢
5.05766E~-14
4e51100E-14
240S757E-13
5.84383f=-13
2432581€-13
5437193E-14
845C004E-14
0a0

LEVEL 5
21

0.9
0ed
1.57179E~C4
1404372E-03
4e1€221E~03
1.07938E~02
3475326503
1eGE543E=-03
2448430E=-04
0.0

Cel
0.0
0.
0e 0
0.0
God
0e0
0sC
Ce
0.2

13

00

c.C

8485084E~13
1408499E~12
Se24936E~12
1447062E~11
5485444E-12
1.30190E~-12
1.45839E~-12
0.0

22

00

0.0

Re(G2057E=C4
3066273E~03
1.257202-062
1.75121€E-02
6431473E-03
2455024E~63
Te57506E=04

a0

Col
0.0
Vel
Ce O
Ced
Ge 0
Gel
0s0
.0
CeC

14

Je 0

J.0

1445105€=11
2.40823E-11
1.20112€6~10
3.38661E~10
1s 34396E-10
2490997E-11
2435613E-11
0.0

23

1363€-03

0.0
0.0
1.3
T.25720F-03

1.97623E-02 "

8482591E-03
1423745€-02
3.53658E-C3
1.264655-03
0.0

Ced
0.2
Qa0
Cen
Cal
C.0
060
Ca?d

CeQ

15

Ce0

0.0

2.21851€E~10
4086489E-10
2.47756E~C9
7.02247E-09
2.78695E=G9
50 92244E~10
3455984E~-10
0.0

24

IEEEEEREEREE
NOOOIV00OS

BOOHNEOBOOO

Cal
Gel
Ce0
Col
0.6
0.0
0e0
0. C
QeC
e

16

a0

0.0

3.12981£~-09
Ba 8047 6E-09
4.54524E~08
1428780E=-07
5014122508
1.077645-08
4.92583%~09
Ge0

25

IEEEEERERERS
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Computed pollutant concentration at level 6

TIve= 40¢
2

0.0

Qe

0.0

00

0.0

0.0

0.0

0.0

0.0

0.2

TIME= 400
11

0.0

0.0

2.64281E-15
1467947£-15
7e35710E~15
2404452E~14
8.12256E=15
1497817£-15
4e41949E-15
0.0

TIWE= 400
20

0.0

0.0

24R3B36E-05
1.417295€=04
6,906C4E-04
1.83368E-03
bebe277E=04
1455136E=04
3,63475E=05
0.0

LeVEL 6
3
0ed
Col
0.0
0.C
0.0
GoC
0e0
0.0
C.C
0eC
LEVEL 6
12
0.0
QG
4B 25E-14

4231010E~14
2.00152E~-13
545€507E~13
2.20887E=13
5410291E=14
7.5£820E~14
0.0

LEVEL 6

21

0.C
O0eC
1e57337E-04
8422347E~C4
34440N9€-03
9.10154E-03
245€263F-G3
7.78923E-04
1.82585€=04
0.0

o

C.
0.
0.
0.0
Ge
o0
Ce
0.C
00

oo
oo moo

13

.0

CaC

Be36221E~13
1.03309¢€~12
4497866E=-12
1439222e-11
5¢51998E=-12
1.22798E~12
1435942¢~12
0.0

22
.0
0.0
6401574E~04

2475233c=-03
1.036020E-02
1467798£-02
Se?6453E-03
1. 8454 7E-03
5¢37135€~04
0e0

5
0.0
0.0
0.0
0.0
Ce0
0.0
0.0
9.0
.0
%]

14
0.0
Ce0

1.36301F-11
2.27682E-11
1.129641E~10
3.17530E-10
1425536E=10
2.72045¢€-11
2417920€~11
0.0

23

0.0

GeC

1.26655E=03
5,71533E-C3
1486994E-02
8.80065F~-03
1414593€-02
3.22939€-03
9419471E=~04
Gel

6
0.0
Ge 0
0.0
0.0
0.0
G0
0.0
0.9
0.0
Ce0
15
0.0
0.0

2.07056E=-19
4.55727E~10
2430683E-09
6450902E~09
20571964E-09
5+47034£=10
3,25182&~10
Ce 0

24

16
0.0

Qa0

2489388E~09
8414540E~09
44 17365E-08
1417920€-07
4e 65292E-08
94 792555~C9
4043962E~09
0.0

25
0.0
0.0
Q.0
.0
0.0

0.C
0.0
066
0.0

ta0
G0
2.P3250£~19
0.0
1.80774£-19
6.10241E~19
1.99568E-19
1.38663E~20
5043776E~19
0.0

17

0.0

0.0

4401335E-0¢€
1.40050E~07
T+28139E~07
2.06060E-06
8.19731E-07
1.71209€-07
6414951E-08
0.0

26
0.0
0.0
0.0
0.0
0.0
0.0
0.2
0.0
0.0
G.0
8
0.0
0.0
2. 66375E-19
0.0

1.726¢2E~19
5.85518E~19
1.99015E~19
1.14256€=2C
$.13029€-19
0.0

17

0.0

0.0

3.65064E-08
1.27275€~G7
6.57589E-07
1.84877E=C6
Te23313E-07
1.52461€E=07
504515%E~0¢8
0.0

2¢
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0

CeC

0.0

Te164100E-18
2416852€~18
8.31385E-18
24.27738E-17
9.050675=-18
2459696E-18
1.23487E=17
Ge0

18

00

0.0

4e51966E-C1
1.89228E-0¢
9.90320E-06
2.75567E=05
1.07590E=05
2.30508%=~06
6eT6451E~CT
0.C

0.0

CeC

64 T9645E=18
2.08509€-18
8400629E-18
2.191478-17
8s69449E~18
2.48808E~18
1416823€~17
6.0

18
0.0
el
4.03900E~07

1.69218E-06
8+67569E=06
2,40589E-C5
9. 25316E=06
1.98588E=06
5.840226-07
0.0
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NEe
1
4400000F=-01
4o 00V00E-C1
4e000J0%=C1
4,00000F=-01
4.00000F~-0]
44UQUILE-C]
4,C0000NE-C]
4.00000E=01
4.00000E~01
4,0003608=21

m

ENER

1C
4400C00E=01
4400C00CE=01
1e14877€-01
1.09208£=-01
1,0R249%5-01
1.05766GE~01
1.06305E-01
1.084195-01
1.123428-01
4,00000E=~01

ENER
19
4,0000GE-~C1
4¢00003F=-01
1.72896E=02
1.67873E-02
16779435=02
1.67974E=02
1.73755€E=02
1473254€=02
1.78608E=02
4.000005-01

ENER

1
4.00000E-01
4s00000E=~01
4.00003E-01
44 00000E=-01
4.00000E-01
4,000600E~C1
4.0000C0E~-01
4.00000E=01
4.00000%-01
4400000E~0]1

ENER

1
4+000008-01
4400000F=91
1.75427€-01
1.71125€~01
1.66819E~01
1e 647€7E=-01
1.65013E-01
1.6%1F9E=01
1e7306R2F=01
4.CN00CE-01

ENER

19
4.000C0F=01
4.00000E-01
2e14369F=02
2.22829€E=02
2¢18531E=02
2427206E=02
2.19421F=-02
2426762F=02
2425279E-0¢
4, 00000E~01

84

Computed turbulent eneray density at

TIME: 4o
2

4.0000uE~C1
4000 00e=01
240£978=1
4o ERakE=01
4,68637E-01
4,68116E=01
4a675694e=01
4,6E533E=01
2412863E=C1
4o {CLUCE-CT

TINE= 400
11
4.000CIE-v1
4.G0000E=C1
9.74694E~02
9,22635E-02
8.82397E-02
8. 76B41E-C2
B463944E=-02
8.91557E-02
9, 26284E-02
4.00007E-01

TIME= 409
20
44006000E=01
4e000GCE~IT
1.562368=92
1.61013E=¢2
1056944£~02
1.617046E=02
1457646E-02
1.64238E=-u2
1.60861E-02
4,0C00CE-0Y

Level 1
3

4el(QoUE-C]
4. G{SC0E-T1
24702465=01
2462270E=01
2455232E-01
2451858E~01
2453949€-01
2.58500E~01
24688564E-01
44CC0GCE=01

LEVEL 1
12

4.0000GE=C1
44060005-01
Te81006E-02
T.54285E=02
T+24623E=02
7.22753E-02
7.21849€-02
T252892E-02
Te13667E-02
4+0C000E-01

LEVEL 1

21
4.00000€~01
440CCO0F-01
1.54812F=C2
1.577438=02
1.58791E-02
4,72442E-02
1476799F-02
1.56204E=~02
1.5274GF=-02
4.CCO00QF~-01

4
440G0uCi-01
4. CO000E-O01
2046293E~01
244190RE=01
2431234£-01
2430192E=-01
2433595E~01
2035267€-01
2443327€-01
440000CE~01L

13
44 0000CE-CI
4.0C00¢E~01
6414362E-02
5493184E-02
5458225£~02
5a94T61E-G2
Se57653E~02
5457202€~02
6620264E~02
4.00000€-01

22
4400000E~G1
4.00000E~01
1.509328~02
1454707E~02
6.05827E~02
2422935E~01
7.53377¢&-92
1.78537E=02
1.4973€E-02
4,00000E=01

5
44000C0E-C1
4.000028-C1
24264128=01
2.21330E-01
2e119C7E~C1
2412216E-01
2.08690E-01
2415884E-01
2e23562E-01
4+ 00000E-C1L

14
44 00000£5-01
4+, 00000E=01
4.91946E-02
4489367E=02
4, 44470E~02
4e56982€-02
4.71386E-02
40 62692E-02
4479098E-02
44.00000E=-01

23
4.00000€E~01
4+00000£~01
1.50128E~02
3.579435-02
2.45283E-G1
6419916E-01
2416809E-C1
5462029€-02
1.58694E-02
4«00000E-01

)
440C0G0E~DL
4,00000E-01
2.04526%=01
16972G2E-C1
1.91761E6=01
183171801
1.88455E-01
1.93015e-01
2.00855¢€-01
4400000€~01

i5
4,00000€-01
4,00000E-01
3,67667E-02
3.87702E-02
3.89670E-02
3.47388E-02
3.75250E=02
3.62289E~02
3.63320E-02
4.00000E~01

24
4.00000E-01
4.00000E~01
4.00000E-01
4,00000E-01
4.00000E-01
1.38008E 00
4.006000€-01
4.00000E-01
4.00000E-01
4,00000E-01

Computed turbulent enerqgy density at

TIME= 40¢
2

4,00000E-01
4¢00000E-C1
2416530E=u1
4,.5352%E-01
4.53496E~01
4e53394E=91
2.41158E-C1
4e53613E~01
24256%2E-01
640000CE~-D1

TIME= 400
11
443C000%€-01
440C000E-D1
1.4635%E-01
1.40938¢=-01
1e38474E-01
1435959t=C1
1.367098-01
1.35018E-01
1e45721E=01
4,0C000E-01

TIvE= 490

20
4,00000E~0G1
4,00000E-01
1.93669E~02
1.9€G53c=02
149549RE~72
2.07878E~02
1495034502
1.94459€-02
1,94451€=02
4.00000e~01

LEVEL ¢

3
440C000E-C1
4.0G000E-01
3.82116E-01
3.86792E-01
3.52265E=(1
3.75435€-01
3.82267€-01
3.85627E-01
3.EE1C3E~01
4.6C0005~01

LEVEL 2

12
4o 0(00C0E-01
4,000C0E~01
1422970€~01
1.1£8058-01
14135R4E-01
141237442-01
1412477e-01
1.14377€-01
1o 18812F=21
4+0C000FE-01

LEVEL 2
21
440C000E=-01
4.CC000E-01
1.625466-02
1.62056F-02
2.C1752E=02
7.22588F=02
2.262728=02
1.EZ374F=(2
1.629055=02
4,0000CE=01

4
4.0000CE-01
4,0600CE~01
3,49751E-01
3452635E-01
3439531E-01
3,44058E-01
344190 7E-01
3.47€12E-01
3.4G728E=01
4eC00C0E-CY

13
4.00000E-01
4,00000E=-01
9.40395&-02
9.14803E=-02
9422291E-02
C.01212E-02
9.11837e=02
9.290G84E=02
Q.51359E~G2
4,00000g~01

22
4.0000LE~01
4,000600€-01
la70R14E-02
1.87285E-02
94259 7E-02
3.69829€-01
1.02812E~Q1
2428879E=02
1.78715E=02
4,0000CE-C1

5
4.00000E~01
4400000E~01
3.23187€-01
3.28221€-01
3.150186-01
3.15302€-01
3.17806E-01
3.219556-01
3.25098E=-01
4+00000€~01

14
4,00C000E-01
4400000€~-01
7.88769E-02
T+ 33240€-02
Te426424E-02
T.45947E-02
T.03191E-02
Te35715E-02
7434268E=02
4, 00000E-01

23
4. 00000E-01
4,00000E~-01
1.75753E=02
5¢06512E=02
44058R9E=-01
7440554E-01
3.46399E-G1
64 31406E-02
2.020635-02
4200C00E-01

6
4400000€-01
4,00000E-01
2.95587E=-01
3,00259:-01
2487551E-01
2.8642BE-01
2486795E=01
2491374E-01
2.96129E-01
4,00000E-01

15
4,00000€-01
4.00000E~01
€+02304E~02
54 74742E~02
£.57062E=02
5.88498E-02
5e36504E-02
5.77920€6-02
5489112E-02
4,00000€6~01

24
4,00000€-01
44.0006CE-C1
4,00000€E~-01
4.00000€E-01
4,00000E-01
4.00000E~01
4,00000E-01
4,00000E=-01
4.00000E-01
4.,00000E-01

level 1

7
4,00CQCE-Q1L
4,00000E-01
1.831646E~01
1.75578E-C1
1+65590€=-01
1+65903€~01
1.66695E-01
1. 69092E-01
1.769649€-01
4+00000E-01

16
4400000E~-01
4.00000E-01
24978595~02
3.10516E=62
2.9B647€-02
3,00057€-02
2475002E-02
2,98024E-02
2+94295E~02
44G0000E~01

25
4,00000E-01
4.00000E-01
4.00000E-91
4,00000€-01
4400000€E-01
4.00000E-01
4,00000E-01
4400000E~01
4400000E-01
4400000E-01

Tevel 2

7
4,00000E-01
4,00000€~-01
2467149E~01
2466053E-01
2.56205E-01
2455327€~01
2.55891E=-01
2.61650E-01
2464966E~01
4.000005-01

16
4400000E-01
4<00000E-01
4431108E-02
4.41334E-02
4428403E-02
3,96979€-02
4.40098E-02
4025998E=02
4053454E=02
4400C00E-01

25
4.00000€-01
44C0C00F-C1
4,00000E~-C1
4400000E-01
4,00000E-01
4400000€6-01
4+00000E-C1
4+00000E-01
4e(0C00F-CL
440000GE-CY

2
4.000002=C1
4.00000£-01
1.59866E-01
1.50677€=31
1e46114£-01
1.42893E-C1
1443998E~C1
1.49041E-01
1.53503E=C1
4,00000E-01

17
4,00000E-0C1
4.000008-C1
2026798E-0G2
2.25891E~02
2,27713€-02
2426160E~02
2441276E-02
2,27446E-02
2.37521€-02
44900CJE-01

26
4+00000€-01
4.000CCE~C1
4,00000E-01
4400000E=01
4.00000E-012
4.00000€-01
44,00000£-01
4,00000E~01
4,00000E-01
4,00000€E-C1

8
44000G60E~01
4,00000E-01
2426155E=01
2435491E-01
2425210E~01
2.27648E-01
2425147€E-01
2430329E~-01
2.32667E-01
4.00000E-01

17
4.00000E-01
4«00000E~-01L
3.51365€-02
3,29100€-02
3.32325€~-02
3.48214E-02
3.49515€E-02
3.32645E-02
3.29246E=-02
4,00000E-01

26
4.00000E-01
4400009€-01
4,00009E~C1
4,0C000E-C1
4000000E=01
4,00000€=01
4,00000z-01
4.0C000E-01
4,00CCCE-C1
4,0C00CE-C1

9
4,00000£-01
4.00000E~C1
1437697E~01
1.29144€=-01
1e246R1E=01
1e24732E=01
1.25374E=01
1,27704E=-01
1.30759E-01
4.000003=-C1

18
4.00000E=01
4400000E=01
1.92137E-02
1.91789E-02
2.03715€6-02
1.96200E~C2
1.93209E-02
1.90892E-02
1494572E~C2
44000005-01

9
4+00000€-01
4+00000E-01
2406149€-C1
2402574E~01
1492796E~01
1.94933E~01
1,94520€E-01
1499204E-01
2.03271E-01
4,00000E-C1

18

4,00000€-01
440000CE-01
2.75552€-02
2.72081E-02
2.58161E~02
2.69903E-02
2.75650€-02
2.72582E-02
2.69935E-02
4.00000E-C1



MR W HNO D0 D

-

=W AN wD 0O

)
“RNWANON® OO —RNW AN N®D OO [l VKT SV NRR V. Y

—-RwWAVOANN®DOO

THMER

1
4eGQCRIF="]
44000005=01
4.00000E~-0]
4e0Q0GE=01
44C200UF=01
4.00000F=C1
4.00C00=-01
4« 00000E=-21
4. 000005-01
4.020035=-C1

4.00C00F-01
4400000%-01
2459312€=01
2.59327E-01
2.51822F=0C1
2451808E-01
2451938E5-01
2455736F=01
2+595€88~C1
4.00000E-n1

ENER
19
4.00000E-C1
4,00000F=-C1
247RB143€=02
24T49508-02
24 62542E=02
2460533E-02
2.58370¢5~-02
2.78398%=0¢
20590 23E-02
4.000005-01

ENER

1
4.00000E-01
4,00000F-01
4400000E-01
4.00000F-01
44000GUE-C]
4400CO0E-C1
4400000E-01
4,00000E-01
4.006005-91
4.00000£-01

ENER

10
4e0QGCOE=-01L
44 000N0E-N1
3.82427E-01
3.95829£=01
3.85020€-491
3.84836E-01
3.85227E=-01
3.902578-¢C1
3090219€-01
4+00000E-21

ENER
13
4,00000E~01
©.00C005-01
3.94708F=02
3,66946E~02
3,85306E-02
3.817458=C2
3489740%=22
3.85898F-C2
4408340F=-02
4400000¢-01

85

Computed turbulent eneray density at level 3

Tive= 450
2
440u0008~C1
4,006000c=01
2419649¢-01
40260(30E=21
4e25577t=01
4.25651E-91
4e25RU2E-01
4425710E~1
2425395E=01
4.000C0e-01

TIves= 406
11
4409000€-01
4.00CC0e~01
2,2G195E~01
241€T3RE~-O1
2011128E~01
2413268E-01
241415RE-01
2146764E~01
2020132e=01
4,0C000E-01

TIsE= 450
¢
440C000E-01
4400C00E~C1
2.13458E-32
2407734E~92
2.76385E-02
2415504c-0u2
2.04365E-02
2404518£=32
2417C70E=02
4.0C000E=-01

Ltevil 3
3

4.00000FE=-C1
4atC0CCE-n1
54 2¢6R6E=-01
54529925=61
5442198£=01
5041803E=01
5044530E-01
544€101F=01
5.43193E~01
4eUCLO0FE-C1

LEVEL 3
2

1
4. 0C000E=-01
4400CQoCE-01
1.£2671E-01
1.78146E-01
1475616E-~01
1.75529E-01
1.74811E-01
1.77G99E-01
1e£1659E~01
440CC0C0E=-01

LEVEL 3
21

4.0C000E~-012
4+CCO00E~DL
1.E2604E~02
1.613736-02
2.032642E=02
le3€4406E-01
2433304€-02
1.79557F=02
1e£12428-02
4.CC000€E-01

4
4eCOQ0J0E~01
4s00C0LE~0L
4o TTT46E-01
4497515e~01
4e821972-G1
4,8304°E-01
4.8234%c=(1
4eR921RE~-01
4eR9344E=01
4.00000E=-0Y

13
44 000UCE-C1
4.0000GE~01
1.49687E=01
1444657E-01
1.41270E-01
1.37992¢-01
1.43518E-01
1444296E-C1
1,47625E-C1
4.00000€-01

22
4.,00000E~01
4.00000E~01
1.69600E-02
16 T7429E-02
2.04150E~01
4407595E=01
Te68387€~02
24 3TT6RE=02
1.72515E=~02
4.0000CE~C1

5
4.00000F-21
4«0000GE-C1
4a4T7894E~-C1
4466518E=01
4e564138E-C1
4e51216E-C1
4.51799E=~01
4459087€-01
456759E-01
4.00000€-01

14
4. 00000E~C1
4420000E~01
1.20016E=01
1a14243E-01
1.12049E-01
1.11949E=01
1e11945€E=01
1411536E-01
1.185148-01
4.00000E-01

23
4.,00000E~01
4+00000€-01
1.67395€E-02
le16665E~01
4409623E-01
1.885455=01
3.29903E-01
5e21111€=02
1.91631F-02
4.00000E~01

6
49 00G0CU0E-01
44,00000E-01
4e14493E=01
4+30983E-01
4.165192=01
4415877€~01
4415763E=01
4424099E~01
4e22051E-01
4+00000E-G1

15
4.00000€-01
4,00000E~01
9¢35652E-02
8472481E-02
8.69749E~02
9.02359E=-02
8. 71473E-02
Be€6972E-02
9424943E=02
4.00000€-01

24
4.00000€-01
4,00000E-01
4.00000€-01
4,00000E-01
4.00000E-01
4.00000E~C1
4.00000E-01
4.00000E=-01
4400000E~-C1
4,00000€-01

1
4eUQC005~01
4. 0G000E-01
3.78291€-01
3.89884E=-01
3.821635=01
3,770458-01
3.76710E~01
3486944€E~-01
3.852558=~01
4400000E-01

16
4. 06000E-21
4.00000E~01
Te17139€~02
6467787E=02
6454743E-02
6+95079E-02
645544 3E~02
6459641E=C2
6,700375-02
4.00000E~01

25
4.00000€-01
4,60000F-01
4.00000E-01
4.00000€-01
4.00000€-01
4,60000£-01
4.00000E-01
4400000E-01
4.00C00E~01
4¢G0000E~-01

Computed turbulent eneray density at level 4

TiME= 490
2

440000CE-01
4400C00c=u1
1.8¢583E~01
3.87654E-01
3.859318E~¢1
3.894C2€~01
3.,89228E-01
3.88463E=C1
1698010E~01
4,00000e-01

TIwe= 400
11
4,00000¢€-G1
4400000E~01
3.300672¢€-01
3.36529%~01
3.2559%E=-01
3.29052E~01
3425985E-61
3.33203E-01
3434949E~01
4.0C000E=02

TIME=  40¢
20

4,00000¢~C1
44000C3E-C1
2458539¢€-32
24415046-02
2.522878=02
2477699E-02
246225845-y2
2441954E~02
20441532=92
4.00GC3e~31

LEVEL 4
3

44CCC0CE-OL
4.00(000E=-01
7e16240E-01
Te€€1{6E-01
Te544)4E-01
7e54487E=01
Te56085E=01
To613R5E-01
7e44135E=01
4+CC0COE-01

LEVEL 4
12

4«CCCO00E~C1
440C000%-01
2476511F=-01
2.6C4C1E-01
2475584€=-01
24754 39E-01
24T€473E-01
2475247E-C1
2.,682296E-01
4.UCOCVE~CL

LEVEL 4
21

4400000E=-01
4 GLOOCE=R]
1.€29685=02
1.85300E=02
1.948656=02
1.26930E~¢1
2427223E-62
1.6705645=02
1,542995-02
4o CLODIE-CL

4
4, 00000E-01
4400000€E~01
6449054E~01
€.91679E~01
64 T1336E-01
£472279E-01
60 T2234E-01
6.84673E=01
€ €983€E-01
4,00000E-01

13
4+ 00000E~01
4.0000CE~Q1
2434475E-01
2.32009€-01
2026837E~01
2429724E-01
2426965E~01
2429384E-0G1
2433R24E-C1
440G000E=-01

22
4400C00E=D1
4.00000E~01
1.55250E-02
1.5613CE-02
1.96758E-11
6439984E-C1
1.20357¢~01
2417C728-G2
1.56309¢8-02
4.,00000E-01

5
4400000E=61
4.00000E=01
6.11035E~01
6.564919E-01
6.35104E=01
6434303601
6034245601
6445427E=01
6431021E-01
4.06000E-01

14
4.00000€-01
4.00000€~01
1.87670€-01
1.84426E-01
1.81254€-01
1.80739E-01
1.82151€-01
1.84497E-01
1.885C2E-01
4.0C000E-C1

23
4,00000E~01
4.00000€-01
1.53892E=-02
1,10475E=01
6e89942E-01
3.59753€=-01
5.80699%-01
T7+83433E-02
1e74178E~02
$.00000E=-01

T 6
4,00000€-01
4,00000E-01
5¢72243E-01
6e10352E-01
5493097¢~01
5.92059E-01
5.92254E-01
6.01380E~01
5.90002E~01
4,00000E~21

15
4400000E-01
4.00000£-01
1,480666-01
1.43324E-01
1.42766E-01
1.41171€=01
1.43889E-01
1.43448E-01
1,48128E-01
4400060E=01

24
4.00000E-01
4,00000E-01
4+00000E-01
4,000C0E-01
4,00000E-01
4+,00002€-01
4.00000E-01
4,00000E-01
4.00000€~01
4.00000E~01

7
4400000E-01
4,00000E-01
5430128E~01
5461916E=01
5448448E~01
5.46727E-01
S5+46T10E-01
5455746F=01
5448067€-01
44 00000E-C1

16
4.00000€-01
4200000€-01
1.14119€-01
1.G8240E=01
1.07966E=C1
1.09612E=01
1.08455€=-01
1.09359E=01
14117286-01
4eCO000E-01

25
4.000008-01
4.00000F~01
4.0C000E~C1
4.00000E~-C]
4.00000F-~01
4.00000E-01
4400000E-C1
4.00000E-51
4,000005-01
4.00000E=-01

8
44009G0E=31
4,000C0GE=-C1
3.394624E-01
3.47144E~C1
3.36136E=01
3.36112E-01
3.35871E=-01
3442931E-01
3,46420E-C1
4.00000E-01

17
4.00000E~01
44000005-C1
54 37521E-02
5.05937E=02
4489505E-02
4.86253E-02
4.85180E-02
4056538E-02
5.13477E=02
4.00000E-0C1

26
4.00000E~01
4.000C0E-01
4.00000E-01
4,00000E-01
4,00000E-01
4,00000E~01
4.00C00E-01
4.00002E~01
4.00000E~01
4.00009E-01

8
4,00000£-01
4.00000E~01
4,84860E-01
5409329E-01
4456523£-01
4.95783E-C1
4,97829E-01
5.03513E~01
4.98318E-01
4,00000E-01

17
4.00000£-01
4,00000E-01
Re27451E~02
T+84034E=-02
7.96651E=02
7.89080E~C2
7.82186E=02
Te94894E~02
Re21604E-02
4.00000E-01

26
4,00000€-01
4,00000E-01
4.00000E-01
4.,000008=-C1
4.00000E-01
4.00000E=-01
4400000E-01
4,00000€-01
4.00000E~-C1
4.00003E=-01

9
4e GUCCUE-O1
4.00000E~01
2.99320E~01
3.028106-01
2.96783E-C1
2.54708E-01
2.946528-01
2.58400E-01
3.03466E-01
4.00000€-01

18
4eG0000E~C1Y
4.00000E~-01
3.6669BE=C2
3.54319€~02
3,75458E-02
3.56034E-02
3.57677€~02
3,40641E=02
3.49960E-02
4.0000GE~01

9
4.00000E-01
4.00000€-01
4e34602€=01
4452610E-01
4.42305E~01
4e42188E-01
4,41340E-01
4.48557€=01
4.45216E~01
4.,00000€E-01

18
4,00000E-01
4.000008-01
5.858486-02
5.58729E-02
5.79124€-02
5.80826€-02
5.50492E-02
5.63649E-02
5.868616=02
4400000E=01
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ENgO

“.0C0COF~n]
4. 000095=01
4ol 5E=0]
44000005061
4.C0C00E-01
4400006%-01
4400000701
4.00000E=-01
4400000501
4.00000F=-01

ENEQ

10
4400000€5=-01
4400C0Ck~-N]
549585R87E-01
6031842E-01
6419899E~C1
6.19870€-01
6420160E=-01
6e 26772601
6415796E=01
4.,000005-901

ENER
13
4,000008-01
4.00000E-01
7414976602
6499869E-02
6499405E-02
74021538~02
60 827126~02
6.63558E~02
6,74431E-02
4.,00000F-01

ENER

1
4. 00000¢-01
44.00000£~-01
4+00000E-01
4,00000€-G1
4.000005-01
4400000F-01
4.00000F-61
4.00000€-01
4400000E-01
4400000E~01

ENER

10
4.00000E-01
4.00000E=-01
1.19007% 00
1.30155F 0¢
1.27556E 00
14 273746E 00
1.27481F 00
1.29233% Q0
1le24639€ €0
4.00000€=01

ENER

15
4,0Q0000F=01
4eQ0020E=-021
1. 760638=01
1.78175F~01
le77561E=01
1.77141E~01
1e75400F=01
1e740468-C1
1e736555~51
4.00000%~-01

86

Computed turbulent eneray density at Tevel 5

TIKE= 433
2
4ed0CVRE=(L
4.00000E=-01
Qe 16218E-02

3412387E=-01
3e12108E=-01
3.4105813E-01
FeB1464E-02
4e0CO0CE~-01

T1ivE= 460
11

4e0CC00E~01
4200000E-01
S5e25729E~01
5.51087E~01
5e41317c~01
5440683E~01
5041351E-01
5448076E-01
5e44048£E-01
4.0C000E-01

TIME= 400
290
4.0C000E-01
4.000G0E=0G1
4443604E-02
4.23433E-02
4434242E=02
4,29976E-92
4017775602
4,25896E=02
4421036E-02
4.00600E-01

LEVEL

3

5

4+ CO020E~01
44GC000E~21

1.0209%€
1410559¢
1aCET36E
14CEB62F
1.0 FY58E
1.,(6589¢F
1eC0€439E

20

09

4+C0000UF-01

LEVEL

12
440GCOCE-91
4400000€E~01
4.54169E-C1
40 70645E~01
4o623475=-01
4.62913€-01
4e€¢3370E-01
4068162E-01
4.64896E-01
44G0000E-01

LEVEL

21
44(C000E~01
4,0C0N0E~01
244B622E~C2
2.45324E-02
2451123702
8455495€6-02
2425111€6-02
2423010F-02
2.30030€-C2
4.00000E~01

5

5

4
4.00000E-01
4400000€-01
942610 9E~01
1.01310& 00
9.85349£-01
%.85330¢e~01
Se R5001E-01
9.99635¢-01
9465974E=01
4,000008~01

13
4400000E~01
4.00000E-01
3.84876E~C1
3.93277E-01
3.87485E~01
3.B88889E~01
3.87704E~-01
3.9050 SE-01
2490687E-01
440000CE-0C1

22
4.00000E~01
4e00000E-01
1.42477E-02
1441485E=02
1,36907£~01
5.88539E-01
1.12702€=-01
1e64361E=-02
1434927E-02
4.00000E-01

S
4400000E~01
4e000005-01
50 6924JE-01
9«577555=01
9.30213E-01
9e29214E=~01
9.29031E-01
9.43613E~C1
9.09925€=~01
4,0002CE=-01

14
4.00000E-01
4,00000CE=C1
3.16425E~-01
3421015601
3416539E=-01
3416619E=-01
3416941E-01
3.19964E=01
3421119€-01
4.00000E-01

23
4400060€-01
4.00000E-01
1.12088E-02
6460629E~02
6e36443E=-01
3.29762E~01
5.34123€E-01
T+446R0E-D2
1413554€=02
4.00000E-01

6
4,00000€~01
4.00000€-01
8422262E~01
Se014128-01
Be 77794E-01
8.76317TE~01
£e76549E-01
Be904ScE~C L
B8.59694E-01
4,80000E~01

15
4+00000£=01
4«00300E-01
2454271E-01
2.5564198-01
2452634E=01
251031E~01
2,53055€~01
2454459E=01
2.54756E-01
4.00000€-01

24
4.0600CE-01
4,00000£~01
4.00000E-01
4.00000E-01
4400000E-01
4,00000€-01
4,00000€~01
4.00000E-01
4400000E-01
4,00000E-01

Computed turbulent enerqy density at

TIvgE= 4090

2
4.00060¢-01
4.0000CE-01

=2424462E-01
Be6€818E~(2
9,48883E~92
9,53763E=02
3e47537E-02
9.08755€~02
9.031798-v2
4000000E~01

TIive= 400
1

1
4400000€-01
4s0C00CE=Q1
1.08495E 09
1.1718CE ¢0
1.15088E ¢C
1414923F 0C
1.15026c 00
1.16468Z 07
14 12062€ 00
4.00000€~-01

TImg= 409
20
4eGCO00E-0O1
4,000006-01
1.0€626E~01
1.06967E=-01
1e11115k=01
1.07136E=01
1.06067E~01
1.04R03E-01
134997801
4.00000c~-01

LEVEL

6

3
4.CC000E=-01
4.CC0COE~-01
0¢

1. E5430F
2401119%
1.56866F
1.GE949F
1.9€245¢€
24CC441F
le54159F

4+G0000F-01

LEvVEL

6

12
4+00000E-G1
4.0C0C3E-01
e €4555E6=01

1.02778¢
1.01144E
le.C1101¢
14C1159E
1.G22286E
1.00038¢

440GC000E=-01

LEVEL

[

21
440C009E=~C1
4eCCONJE~OL
5464205E=G2
5¢73194E=02
5.70347E=02
4424545E-02
4021073802
5e2C118F=~52
5.257036-02
44CC000E=-01

4
4,00C00E=~01
4.00C00E~01
1.72454E 00
1,94 774E 0C
1.89906E 00
1.90062E 00
1.R9TT8E 00
1.91B64E 00
1.82351€ 0C
4400000E=~01

13
4+00G00E-01L
4,00000E-01
8431074E=-01
Be75924E~(1
Re636564€-01
8.6280°E~01
8.6335CE-01
Be71973E~01
8.57771¢E-01
4400000E-01

22
4400G0NE~0Y
4400000E~01
2.08953€-02
2.027198E=02
6406754E-02
3.01813€-01
5«58234E-02
le443218E-02
1.85034£~02
4.,0000CE~01

5
4,00000E-01
4.00000F=-C1
1459466 00
1.82176¢ 00
1.77606E 00
1.77595E 00
1. 772445 00
1. 79340F 00
1.696028 00
44000005-01

14
4.,00000€-01
4. 00000€=-01
6697441E~01
7.25502E-01
7.20704E-01
7.19579E-01
7.20805€-01
T426563E-01
7.15783€-01
4.00000E-01

23
4,00000E=~01
4400000501
6424535€-03
2.94261€=02
3.508626=-01
1.74545€-C1
3.11650€=-01
4.57107E-02
6.566816~03
4.00000E-01

3
4.00000E=-01
4400000E-01
1.56928E 060
1.71665€ 00
1.67417E 00
1.67242E 00
1.67043E 00
1.69261E 00
1.60536E 00
4.00000E~-01

15
4,00000E~01
4«,00000E-01
575728E-01
5496954£~C1
5.91364E=-01
5+89862E-01
S5e90949E-01
5494859E-01
543760RE-01
4e0G0C0E-0Q1L

24
4,00000E=-01
4400000E-01
4,00000E-01
4.,00000E-01
4,00000E-01
4400000E-01
4,00000E-01
4,00000E-01
4,00000€-01
4.00000E-01

T
4400000€-0C1
44 G0Q00E-01
7.74518F=01
8e440699E~C1
8.23380F~01
8423422€~01
8422991E~01
8e34647E~01
8.08585€=~01
4400000E~01

16
4400000E~01
4400000€-01
1.981415-01
1.97579E~01
1.495707€~01
1.95685€=~G1
1.95977€-01
1.96259E-01
1497945€E~01
4400000E~01

25
4400000E=-C1
4.00000€-01
4400000€=01
4400000E~01
44C0000E-01
4000000E-01
4400000€E=01
4.00000E=-01
4400000E=-01
4.00000€-01

Tevel 6

7
4.00000E-01
4400000E-01
1444131F 00
1,62530F 00
1.58747€ 00
1.58716E 00
1.58495€ 00
1.60571F 00
1.52875€ 0GC
4.00000€-C1

16
4400000E=-01
4,00000€E~01
44 60795E-C1
4,725R3E-01
4.70121E-01
4e68754E~01
4469121E-01
4. 70600E~01
4e6T960E-C1
44 0000CE-Q1

25
4400000E-01
44C0GI0E=01
4,00000£-01
44,00000F-01
4.0000¢E~-01
4.00000E~-01
4,00000€-01
4400000E~-01
4.0060005-01
4400000E=01

e
4,0000C0E~C1
4.000028-01
Te22329€~01
T+81356E=01
T.65152E=0C1
Te64122E=01
7463754E~01
T«73158E~01
Te52165E=G1
4400000E=01

17
4400000E-01
4400000E=-C1
1.47964E~C1
1.46943€-01
1e47162E-01
1.46923E-01
1.45158E=-01
1.47091E-01
1,48698E-01
4.00000€~01

26
4,00000€-01
4.00000€E~01
4.00000E-01
4,00000E-01
4.00000E-01
4.00000E-01
4,00000E~0C1
4,00000€E=-C1
4,00000€~01
4+.00000E~01

&
4.000C0E-G1
4400000E~CY
1.26602E 0C
1.52587€ 00
1.49343E 00
1.49375E 00
1.49156¢ 0C
1.51023E 00
1.44347E 00
4,00000e-01

17
4.00000€~01
4.G00C0E=-01
3.52406E~01
3.58213€-01
3.57035€E-01
3.57390E-01
3e56125E~C1
3.55652E-01
3.54920E-01
4. 0C000E-C1

26
4400000E~01
4,0C000e-01
4.000C0E~C1
4.0C000E=-01
440G000E-01
4+0000JE-01
4,00000€-01%
4.00000E~01
4.,00000£-012
4.00000€-01

9
4.G0CCOE-Q1L
4.,0C00CE-01
6062645E=01
7.09377€-01
6e95438E-01
6055827E~01
6.95215F~C1
T.0G3812E-01
648T675E=01
4+00000E~C1

18
4.00000€~01
4.00000E-01
1.07165€=01
1.05684€~01
1.02603€=01
1.01991€-01
1.04042E=-01
1.03407E=-01
1.05374E-01
4.00000E-01

9
4. 00000E-01
4,00000E~C1
1.28176F 00
1.41692E 00
1.38810¢8 00
1.38737E Q0
1.38654E 00
1.40471F 00
1.34842€E 00
4,00000E-91

18
4.00000E-01
4.00000€-01
2.57042E=01
2,¢C381€~01
2.59413E-01
260124E-01
2.57820E~01
2.57569E-01
2.56668E=01
4oC0000E-G1
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SaLt
1
3.000C0E C1
3.00096F €1
3.66290F 01
3.00070% 01
3.0000¢% 21
3,00000% C1
3.0000G0F 11
34000007 71
3.00000CF €1
3.00000% €1

saLl

10
3.00000F C1
3.00000€ 01
24999756 €1
2.99974E 01
2499976 01
2.99975E 01
2.99975F 01
2499976E 01
249938758 01
3.00000€ 01

SALTI
19
3.,00000€ 01
3.00C000F 01
24 99972F 01
2499969E 01
2499973%F 01
2499973F €1
2499971F 01
2.99972F 01
2499972E 01
3.00000€ Ot

SALT
1
3.00000% 921
3.00000F 01
3,00000F 91
3.,00000% C1
3.00000F 91
3.00000€ 01
3.00000€ 01
3.00000F 01
3.00000E 01
3,00C00F 01

saLl

10
3.00000€ 01
3.00000% 21
2499976 01
2499976E 01
2.99977F 01
24999768 01
24999765 01
2499977 C1
2499977% C1
3.000908 01

SaLt
19
3.00000¢ 0Ot
3.00000F 01
249%9978F 01
2099978E 01
2099978E C1
2499981F €1
2499978 01
2.99978F C1
24999R%5E (1
3.00G00F 01

Tive= 409
2

3.060Ce 1
2, 5560%E
245653%E &
3.0€000c ¢
2000008
340CCCHE 2
2,060008 ¢
3.00063¢ &
2495983t £
3.0G00CE ©

TIME= 400

2,00000€ O1
3.00000E 01
24959758 Q1
24999875 @1
2499975 01
2499972 vl
249597KE 01
295977€ 01
249S976E 01
3.000008 01

TIME= 400
290
3.00000E 01
3.0060CCE v1
2+499970C 01
2.99973E Ul
2.959969E 01
2495944E (1
24959668 01
2.95%70t 01
24969718 ¢1
34000008 91

TIve= 409
2
3.00000E 01
3.0C000E G1
2499935k 01
3,00000€ 01
3.00000c <1
3.00000E 01
2.95985¢ (1
3.00000E 01
2499985t 01
3.4G00CE 01

TIvE= 4«00
11

3,00000E 01
3.00000€ 01
2499977E 01
2499975E 01
2.95977E G1
249598CE U1
24969778 01
2.95978¢ ¢

295977 V1
3.06000E 01

TIME= 400
20

3.0CC0CE 1
3.0600CE 01
2.99978E 01
2095981t 01
2455977 $1
20959778 01
2495979t 01
2496977 ¢1
2.99978%¢ J1
3.00C00c 01

87

Computed salinity at level 1

Level 1
3

3.G0000¢E 02
3.C€00VE C1
2.55976E 0L
2455973F 01
24586971F 01
24569728 ¢C1
2459971 01
2.5%9718 01
2.55974E €1
3.6C000F 01

LEVEL 1
12

3,0C000F 01
3.0C000E 01
2455976 C1
245S977€ 01
2455%975¢ 01
2456976E C1
2.55975€ 01
245S976E 01}
2.5%9746E 01
3.000008 91

LtEVEL 1
21

3.0C000E 01
3.00000% Q1
2459949E 01
24559728 01
2496899% 01
24S78R7E €1
2455602EF 01
2455966F 01
2.56970F 01
3.00000€ 01

3.CC0CCE
3.00050¢E
2499975¢€
2499976E
2+9997 4E
2.99975E
2.99975¢
2499974E
2.99974¢E
3.00060E

13
3.00000€
3.00C00¢
2499976
2+499975E
2.99973¢
2+99977E
2.99977E
249997%E
2499974E
3.0009CE

22
3.00C00E
3.00000E
2499973¢
2.99929¢
2.95053E
2452209
2.88313¢€
2499393E
2.9996CE
3.00000¢E

3.00GJ0F C1
3400000F 91
2499974F C1
2+99975¢ 01
2499975 01
2499975¢ 01
2¢99976F 01
2499974 01
2499675 01
3.00000€ 01

14
3.00000E 01
3.000G60€F 01
24 99976E 01
2499975€ 01
2.99975F 01
2499975¢ C1
2499976E 01
2+99974E 01
24999758 01
3.060008 C1

23
3.000008 01
3.00000F 01
2499944E 01
2.97196E 01
2.51257E 01
151843 01
2447938E 01
2489849E 01
24996598 €1
3.00000F C1

3.,000090¢
2,00000&
2499975¢E
2499976¢
24 9997¢E
2«995976E
2 99975E
2495977
2.99975E
2,060C0E

15
3.00000E
3.00000¢E
2.99976E
2499977E
2495975E
24 99974E
249997SE
2499975¢
2.99974¢
3.,00000¢

24
3.00000E
3.,00000¢
3.00000E
3.00000¢E
3.00000¢

-1.51863¢
3,00000¢
2,00000¢E
3,00000E
3.00000¢E

Computed salinity at level 2

LEVEL 2
3

3.CC000E 01
3.00009E 01
2459976E 01
24%$5973E 01
245%972F8 01
2455973 01
2.55972¢8 01
2455972€ 01
2455975 01
3,CCC0CE O1

LEVEL 2
12

3,0000CE 01
3.0C000F 01
2.55978E 01
2455978E Q1
2459977€ 01
2.55978E €1
2.55576F 01
2.5%378E 01
24599778 C1
3.G0000F €1

LEVEL 2
2

3,0C000E Ct
3.0C0C0E 01
2.5%979F 01
245599GE 61
2455970 01
2455640F 01
2455931F 01
2459977F C1
24%5978E 01
3.C0000% 01

4
3.00000E
3.0C000¢
249997 &E
24599976E
2499977E
249997 6¢E
249997¢4E
2.99975¢E
2499975¢E
3.0000GE

13
3.,000C0CE
3.000C OE
2499978¢
2499977E
24 9997¢4E
2.99978RE
2499979
2.99977¢E
2499S877E
2.00000¢

22
3.C0000€E
3.00000€
2.99931¢E
249997 3E
2.99152¢
2489311E
2497989E
209991 7€
2.9997R¢
3.00000F

o1
01
01

61
01

01
01
01

1
01
01

3.00000F C1
3.,00000E 01
24999758 01
2499976E CO1
2.99976E 01
2499976 01
2999778 01
2099975¢ 01
2499976E C1
3.00C00E C1

14
3.00000F 01}
3.00000E 01
2.99978F C1
24999778 01
2499978F C1
2.99978€ C1
2.99978E 01
2.99977F 01
2499977 01
3.00000E 01

23
3,00000E C1
3.0C000E 01
2499978E C1
2099589E 01
2.88083F 01
24659C9EF 01
2487723% C1
24985728 €1
24999%0F 01
3.00000F C1

5
2.00000E
3.00000¢€
2+99974E
2499977
2499977E
2499977E
2499976E
2499977¢
24 9997¢E
3.0C000E

15
3.000093E
2.00000E
2499979E

01
01
21
o1
21

01
01

a1

2.99979€ 01

2.99978¢E
2.99978¢
2+99977E
2.99978¢E
2.99%77¢
3.00060¢

264
3.00000¢
3.000CCE
3.00000¢
3,00000C
3.00000¢
2,00000¢
3.00000¢
3.0C000¢
2.,00000¢
2.9C00%¢

01
91
01
01
01
01
21

o1

3.00000€ 01
3.00000% 01
2.99576F 01
2499975€ 01
2499975 01
2499974E 01
2499976E 01
2499975E 01
2499975¢ 01
3.0000GE 01

16
3.G0000E 01
3,000008 01
2.99975E C1
2499975€ 01
2.99973E 01
24999T4E 01
2499972¢% 01
24999765 01
2499974E 01
3,00000€ 01

25
3.00000€ 01
3.00000€ 01
3.00000% €1
3.00000E 01
3.00000€ 01
3,00000E 01
3.00000E ¢
3.00000€ 0
3.00600€ ©
3.00000F 0

3,00000€ 01
3.00000E 01
2499976E 01
2.99976E 01
2099976E 01
2.99975E 01
2.99977€ 01
2499976E C1
2099976 G1
3.00000€ 01

le
3.00000€ 01
3.00000€ 01
2499978E 01
2.99978E 01
2,99977€ 01
2499977E (1
2499979E 01
2.99979F 01
2.99978% 01
3.00000F 01

25
3.00000F 01
3.00000€ 01
3,00000€ 01
2,00000€ 01
3.00000EF C1
3,000068 01
3.,000002 €1
3.600008 €1
3.00600% C1
3.000008 01

B
3.,00000E 01
3,00009¢ C1
2499975 01
2499976 G1
2.99975¢ 01
2099975 €1
2459975 €1
2469975E 01
2.99974t 01
3,00000E 01

17
3,00000E C1
3,00000E 01
2499971E 01
2.99972¢8 01
2499973E C1
2.99973¢ 01
2.99971E 01
24999728 01
2459975 01
3.00000E 01

26
3.,00000€ C1
3.00000E 01
3,00000E 01
3.00000E 01
3.,00000¢ 01
3.00000E 01
3.00000€ 01
3.00000€ 013
3.00000€ 01
3.,00000€ 01

3.00000€ 01
3.0G000€ 01
2.,99974E 01
2.99977¢ 01
2.99976E 01
2.99975E 01
2.99976E 01
2.99976E 01
2.95975E 01
3.,00000E 01

17
3.00000€ 01
3.00000€ 01
2.99979E C1
2499978E 01
2.99979E 01
2.99978E 01
2.99977¢ 01
2499979t 01
2.99979€ 01!
3,000C0E 01

26
3,00CC0E 01
3,00000€ 01
3,0C000E 01
3,00000€ O1
3.00000¢ 01}
3.000C0€ C1
3,00C00E C1
3.00000€ 01
3,00009E 01
3.00000€ 01

9
3.00000F 01
3.000CCE 01
2499974 21
2459974F 01
2499975¢% 01
24999758 €1
2.99976E 01
2.99975E 01
2.99975€ 91
3,00000E 01

18
3,00000E 01
3.00000E €1
2.99973€ 01
2499970E 01
2499974E €1
2.99973¢ 01
20999728 01
2499973€ 01
2499972€ 01
3.00000€ 01

3.00000€ 01
3,00000EF 01
2.99975€ 01
2. 99975€ 01
2.99976E 01
2499976E 01
2+99977€ 01
2.99976E 01
2.99976E 01
3.000008 01

18
3.00000E 01
3.,00000€ 01
2499979¢ 01
2.99977E 01
2.99979€ 01
24999R1E €1
2.99978E 01
2.99980F 01
2499979E 21
3.C000CE 01
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SALY

1
3.000600F 01
3,0005CE Ny
3,00000¢ Ny
3.00000% 01
3.000300% 81
3.,00100¢ 081
3.,00000F 01
3.000008 01
3,00000¢ €1
3,00G00% 01

SALY
10
3.000C0E C1
3.,00000F C1
2.99S77€ 01
2¢99976% 01
2.99978% 01
2499977F 01
2499976F 01
2.999377% 01
2499577 C1
3.00000% 01

SALT
19
3.00008% 01
3.00060% 01
2.99982F 01
2499982¢ 01
2499981%F 01
2499982F 01
24999825 01
249993815 01
2499921% 01
3.00000% 01

SALI

1
3.00000% 01
3.00800F 01
3.00000EF 01
3.00000F 01
3.00006E 01
3.00000€F 01
3.0000CF 01
3.00000% 01
3,00000E 01
3.000C0EF €1

SALY
10

3.00G00E 01
3.00600€ 01
2499977¢ €1
2499977F Q1
2.99979¢ 01
2499973 01
2.99977% 01
2.99978E 01
2.99978F C1
3.00000€F 01

SALT

3+00000F 01
3.00000F 01
2.99983E 01
20999%1F N1
2499983F C1
2499983F 01
2499983F €1
24999827 01
2499923€ 01
3.000005 01

TIME= an:

3.uC0J0E U1
2000002 21
2.95936E w1
1.00000E 01
3.60C2CE w1
3.0C000E D1
3.00000€ 01
34000008 w1
24 95985E 01
3.0CL00E 01

TIime= 400
11
3.06C00¢ o1
3.006002¢8 C1t
2.95977E 01
2e495977E C1
2495978E 01
2499960E 01
2499978 01
2499979t ¢1
2.9597RE U1
3.00000€ 01

TIvE= 440
20
3.06900€ 01
3.00000E 01
249%981E 01
2.99983E 01
2.959B0E 01
2.95978E 01
2495980F 91
2.96980¢ o1
2495982€ 01
3.00000E 01

Ti%gs= 400

2
3.006000E G1
3,000008 G1
2495984E 01
3,00000¢ 01
340C0G0E V1
3.00000E 01
3.,00000€ 01
3.0600CE Q1
249598€E §1
3.0C0CCE C1

TIvE= 409
11
3.0600CE 01
3.00000€ 01
249S97RE 01
2495978E 01
2.99978E 01
2,95981€ 01
2499978E 01
2.99979F 01
2099978E €1
3.00000¢ 01

TIME= 40C
28
3.00000c 01
3.0G6000¢ ©1
2.95982¢ U1
2.95984¢ 01
2.959b2E (1
2.9%983€ 01
2+99984k w1
2495982¢ (1
24959382k 01
3400002E vl

Computed salinity at level 3

LEVEL
3

3.0C005F
3.C000CE
2e55977E
2455974F
2458972¢
2455973F
2455973E
2455972E
24559758
3.GC000F

LEVEL

1
3.CC000GE
3.00000F
2455579€
2455979F
2. 5597 8E
245S979E
2459977E
2+55979E
2.5%978E
3.0C000E

LEVEL

21
3.6C000E
3.00000F
24559R1F
2.55982¢€
2455978¢F
2459358F
2455974¢
2.9999%3¢E
2¢65992E
3.CC000E

3

[AB1
1l
01
01
1
1
01
U1
01
01

3

2
(3

01
01
01
01
01
01
[
01
01

4
2.0000¢¢E
3.0000CE
245999T4E
2499977¢
2499978L
2499977E
2.99977¢
2499976¢
249597¢€E
3.00000E

1
3.00CC0E
3.00000¢E
2499979E
2.99978E
2.99977¢
2.99975¢
249998CE
249997 RE
2.99978¢
3.00006E

22
3.0000CE
3.00060€
2499983E
2499979¢E
245991 7E
2.98249E
2997528
2499972¢
2.99979¢
3.G0C0CE

01
1
01
01
01
0t
01
01
01
01

01
ot
01
01
01
o1
01
01
01
01

88

3.00000F 21
3,00000€ 01
24999758 01
2499976F 01
2499976E 01
20999778 01
2499977€ 01
2¢99976€ C1
2.99976F 01
3.00000E 01

14
3.00000€ 01
3,00000F 01
2+999R0E 01
2.99978E 91
2499979 01
2.99979% 01
2.99980F 01
2.99978F C1
2.59978€ 01
3.00000F 01

23
3.00000€ 01
3.00000€ 01}
2.99981F 01
2499959 01
2497814E C1
2496737 01
2.97842F 01
2. 99853F 01
2499975 01
3.00000F 01

Computed salinity at

LEVEL

3
3.0C000E
3.06000¢
2255977E
2.5%374E
2459972¢E
2¢55973F
245%973¢E
2466973¢
24 5%976E
3.00000€

LEVEL 4
12

3.0G600F
3.0C000¢E
2459979¢€
2455979E
2455979E
24559R0F
2255973¢
2455980F
245S979¢€E
34CC000E

LEVEL

21
3,C0000¢
3.GC000F
24959%3E
2+ 5G9R5E
2455979E
2455968F
2459977E
2455993E
26599R83¢F
3.0C000F

t1
01
01

3.0000CE
3.6000CE
2499977k
2499977t
249997°FE
2499977¢
2.99977E
2.99976¢E
209997 ¢E
3.00000€

13
3.00000¢
3.00000E
2.99930¢
2+99978E
2499977€
2.99980F
2499981E
2.99°78¢E
2.99980¢
3.00000€

22
3.0000CE
3.000CCE
2.99985¢
24999382¢E
2499952¢
2499572¢
2499951¢
2499976¢E
2.993981¢
3.06000¢CE

(3
01

01
01
01
1
01
01
01

01
01
01

5
3.000008 01
3.00000€ 012
2499976E 01
2499977 01
2.99977¢ 01
2299977 01
2499978E 01
2499976E €1
2¢99976E 01
3.00000E 01

14
3.00000% 01
3.00000F 01
2499980 01
2499979E 01
2499980 01
2.99980E 01
2+99980E 0O1
2099979E 01
2+ 99980F 01
3.00000E 01

23
3.00000E 01
3.00000¢F 01
2.99982F 01
2499968 C1
2.99545E 01
24999C1E 01
2499641 01
2499962E 01
2499977E 01
3.0000608 01

3,006002¢
3.00069¢
2.99977E
24 99977E
2.99977¢
2.99977¢
24 98977E
2.99978E
2.99976E
3.00000¢

3.00000E
2.00000E
2.99980¢E
2.99981E
2.99980E
2.99979%E
2499979¢
2.99979¢
2.99978E
3.00000E

2
3.00000¢
2,00000¢
3.00000E
2,00000€
3.0000GE
3,00000F
2,00000¢E
2.00000E
3,00000¢
3.00000E

Tevel

3.00000¢
3.00000¢
2.99977¢
2499977E
2499978¢E
299978¢
299977E
2.99978E
2.99977E
3.00000¢

15
3.,00000E

3.00000E
2¢99981E
2+ 99981E
2499980E
2499980E
2099980E
2.9998CE
2.99979E
3.00000€

2
2,00000E
2.0000C0E
3.00000€
3.00C00E
3.00000E
3,00009¢
3.00000¢
3.00000¢
2,00000¢
3.000C0E

71
01

01
G1
01
Q1
01
01
a1

01
01
01
01
01

01
01

4

01
01
21
01
01
21
01
01
01
el

4
0t
01
91

3.00000¢€
3.00000€
2499977
2499977¢
2.69977¢
2499976E
2499977%
2.99977¢
2499976
3,00000¢

1
3,00000€
3.06000F
2.99980F
2.99980€
2.99978E
2499980E
2,99980¢
2499980E
2+99978E
3.00000€

7

25

3.00000€
3.00000E
3,00000¢%
3.00000€
3.00000€F
3.00000€
3.00000E
3.00000€
3.006000¢F
3.,00000€

1
3,00000E

3.00000E
2.99977¢E
2+99977E
2499977E
2099977E
2499978E
2499977E
2499977E
3.00000E

1
3,00000¢
3.00000E
2499980F
2.99981¢E
2099978E
2¢99981E
2499980F
2499992E
2459980¢€
3.00000€

2
3.00000€
3.00000€
3.0000CF
3.00000E
3.00000F
3.00000¢
3.G0C00F
3,00000¢F
3,0000GE
34C0000F

6
01
1
01
01
01
01
1
01
01
01

5
c1
c1
(B3
01
01
01
01
01
01
01

3,00000€
3.00000€
2499977
2.59977¢
2.99976E
2.99976E
2.99977¢
2459977
2.99975E
3,00000E

17
3.00000E
3.00000¢F
2. 99980E
2499980E
2499981E
2.99980E
2.99979¢E
2.99981E
2499980¢
3.00000¢E

26
3.0000CE
3.00000¢€
3.00000E
3.00000¢
3.00000E
3.00000E
3.00000E
3.00000F
3.00000¢
3.00000¢E

8
3.00000¢
3.00000€E
2499977¢
2.99977¢
2.99977¢
2499977E
2.99977€
2.99977¢
2.99976E
3.00000E

17
3.00000¢
3.00000€
2. 99981E
2.99981E
2.99982¢
2499981E
2.99980E
2.99982¢
2.99981E
3.000C0E

26
3.00000¢€
3.000C0E
3.00000E
3.00000E
3.00000E
3.00000¢
3.00000E
3.00000¢E
3.00000E
3.00000¢

01
01

01
01
01
01
01
01
01

01
o1
o1
01
01
01
01

Cc1
01

3.00000¢%
3.00000F
2.99976¢
2459976E
2.99977¢
2,99976E
2.99977¢
2.99977E
2499977F
3.000C0€E

1
3.00000E
3.00000E
2499980€
2499979¢
2.99991E
2.99982¢E
2499980
2,99982E
2. 59981¢
3.00000F

9
3.00000€

3.,00000F
2499977€
2499977€
2499978E
2499977E
2.99978¢
2.99977E
2499977E
3.00000€E

01
01

01
01
1
(31
01
01
01

18

3,00000¢
3,00000&
20 999R2E
24 59980€E
2.99982€
2499983E
2.99981¢
2,99982F
2499983E
3.00000€

01
01
01
01
01

01
01

01
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satl

1
3,000067 "1
3.,09000F 0]
3a00Lult T
3,00070F A1
J.LQfare 21
3.GCC23F 01
3,00020c 01
340007207 01
J.U5030F 21
3,90590F (1

SALT

1C
3,000008 €1
3.00000% 01
20999785 C1
2099977F 1
2499979F 01
24999785 01
2099977¢ 01
24999795 11
2499978 01
3.006C0F 01

SaLY

1s
3.00500F 01
3.0000GF 01
24999%3% 01
2099992F 01
2+999%4Ff 01}
2.99993F N}
2.999R3F 01
2499923€ n1
2499G83F ¢
3.00000F 01

saLt

1
3.00000F 01
3.00000F 01
3.0000C% 01
3,0000¢Ce C1
3.00000F N1
3.,00000F 01
3.00000€ C1
3.00000% €1
3.00000F D1
3.000008 01

SALTY
10
3.00000% 01
3.00000F 01
20 99978F N1
24999778 01
2.9998CF 01
2.499979F 0}
2.99978F 01
2+999R0F 01
2699979€ 01
3.00C00E C1

saLTt
19
3,000005 €1
3.00000% 01
2.999R4F 01
2.99983F €1
2.999F5F 01
2.99984E 01
24999%4F 01
24999835 01
2.999%3F 01
3.00000F 01

1ul0Uve
2e99%06L
3N CL0E

TIve=

1
3.00C0C¢E
3.00000¢
2,9%979¢
2459879
20099079
2.96982¢E
2496979
24969480t
2+G5978E
3.00060¢

TIvE=

2
300000 E
2,500C0E
24595982t
2.98659436¢
24959548
2+ 95985¢E
2.95985¢
2.95983%
24595983¢
3.8CC00E

TIvE=

3.00000¢
3.0000¢C¢
2.56987¢
2,0000C¢
3.00000¢
3.0¢000¢
3.66000¢E
3.00000¢
3.00CC0E
3.000C0UE

TIvE=s

3.000G0¢
3,00000¢
2,95979¢
2.95979E
2.95979€
2,99932¢
2.65979¢
2495980¢F
2.95979¢
3.00C0¢E

TIvE=

3.00000E
3.00000¢
2.99953¢
2496985t
2+96984¢
2.95985¢
298985¢
2+95983E
2495983¢E
3.0000CE

syl

1
21
01
51
wl
31
21
vl
vl
vl
01

460
n

Zey e

we ca €
s b e s bt bk s bk

4y?

<
01
vl
ul
01
01

¢1
G1

40C
20

¢1
Ul
Jl
¢l
01
01
1
01
91
vl

89

Computed salinity at level 5

tevezl 5
3

Jelluul® Ny
JegL{cs Ny
2.56977F 01
2.GCA75F (1
2e%%973F 01
2456973 01
245%374° 01
2.69973F 31
2569758 31
3.00000F 21

tevait 5
12

3.00000F C1t
3.000008 €1
2455%90E C1
24559R0F G1
24999%0F 01
2¢559%1E C1
2.55978F (€1
2e.5%3RGE 01
2.5%979F 01
3.0C00C9F 01

LEVet 5
21

3.00000F 01
34v0005F C1
2.8590F% Gi
2459995¢ 01
24599°1F G
2459974F 01
Z.55973F 01
2+55994F 01
24599P3F 01
3.0G60C0F 21

4
2.60u00E (1
3.080030t o1
24999772 01
2099977 g1
2.59997% C1
2.9997°¢t 91
249997%°¢ (1
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24999778 01
2,00000t 01

13
3,00000€ 01
a,000008 01
2499980€ 01
2.96978¢ 01
2499978t 01
2+9990CE (1
2499981F 91
2499979t Q1
2.9998CE 01
3.00C008 1

22
3,060608 01
3,00060E 01
20999568 01
2.99954f {1
2.99962E 01
2.99591¢ 01
2.99954€ 41
2.99977E C1
2499963% (1
3.00090E 01

H
~1
3.5ac008 01
2499976F 01
e 989778 01
Z2495977F 01
2498978E 01
2499973F ¢
20999778 01
20999778 01
3.,00000¢ D1

14
3,00000E 01
3,06C00E 01
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2.99980¢ 0t
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24 9998CF 91
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2.99990E 01
249993t 9
3.00000F €

23
3,00000EF 01
3.C0000f €1
2.99924% 01
2.99973E 01
e 995758 01
2499501E 01
2099692F 01
2499G964F C1
2.99980¢ 01
3.00000¢F 01

Computed salinity at
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3

3.6C0N0¢E 01
340C0CCF 01
245%578E G1
20599755 01
245%973¢€ 01
2.55973E 01
2455974F 01
2.55973F 01
2455971F 01
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3.00650¢€ 01
3.6GC0CJE N1
2+5597JE 01
2.569%1% €1
248S9R71E 01
245S990E 01
2.59973% 01
2+559R3F 01
24 559R0F 01
3.0CJ00F 01

LEVEL ¢
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3.00000F 01
3.00000F 21
2.55904F 01
2.559R6E 1
2.55993F 01
Z455979E 01
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2.55994F 01
3.CCGGOE 01

4
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2.99978E 01
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2499977E C1)
3.06600CE 01
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3,00C20E 01
3,00000E 01
2.99981F 01
2459979¢ 01
2.9997RE Q1
2.99931F 01
2.99982E 01
2.99980€ C1
2.59981¢ 1
3,00000€ 01

22
3,00000¢ 01
3.00000€ 01
2499986E 01
2499984E O1
2499971E 01
2499609E Q1
2.99958t 01
2499978¢ 01
2499984E 01
3.00000t 01

3.00000¢ C1
3.0G000F 01
2.99577¢ 01
2.99977¢ €1
24999785 01
2499978E 01
2.99978E 01
2.99977€ 01
2.99977¢ 01
3,000008 01

14
3.000008 01
3.00000F 03}
2.999R1E 01
2.99980F {1
2.99981€ C1
2499980€ 01
24999828 (1
2499980 01
2+99981F 01
3.00000F C1

23
3.00000¢ 01
3.6G0050E 01
24 99985¢ 01
2499976 01
2499599€ 01
2499901F 01
2.99716E C1
2+99965F 01
2+ 999R1F C1
3.00000F C1

4
F,0C0C00E v
3,000G67t 01
249597%: vl
?24999792F (1
2499978¢ 01
249937R¢ 01
2.9997%¢ (1
2.99978¢ 01
2499977¢ 01
3.0C309E 01

15
3.00000€ 01
3.00000E 01
2.99982E 01
2.99982E 01
24989808 01
2. 99980 01
2.99981E 01
2.99381¢ 01
2.99980E 01
2,00000¢ 01

4
3,00009¢
2.00000¢
3.00060¢
3.00000¢E
3,00000¢
3.00000¢
3.,00000E
2,00000E
3.00CC0E
2,00000t
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level 6

o

3.00000¢
3.,00000E
2+9597RE
2499978¢
2099979¢€
2+99978E
2.99978¢
2499979E
2.9997RE
3,00000E

o0ocoOo VOO COo
[ L

15
1,00000E 01
3,00000E 01
2+99982t 01
2+99982E 01
2499981E 01
2¢99980F 01
2.99982E 01
2499981E 01
2499981E 01
3.00000E 01

24
3.00000E 01
3.00000E 01
2,00000& G1
3.00000E O
3,000G2E 01
2,00000¢ 01
3.0000CE O1
3.00000E O1
2.00000& 01
3.00000E 01

7
34C00O0F 31
31,00000% €1
¢e9G374F 01
Ze39378% 01
2.99978% C1
24599778 G1
2456978¢ 01
2499977F 01
2¢99977° 01
3.00006F ¢1

1¢
3.40000F Q1
3.006000% C1
2.59991F 01
2.99982% 01
2.99979F 01
2499982¢ 01
2.99980F 01
2.99983F 01
2+99590¢ 01
3.00000F 01

25
3.00000° 01
3.000008 01
3.00000F 01
3,0000CE 01
3,00000E €1
3.00000E 01
3.00600F 01
3.G0000E 01
3.00000€ 01
3.00000EF 01

7
3,00000¢% C1
3.00000F 01
2.99978E 01
2,99978% 01
2499978¢ 01
2.99978¢ 01
2.99978F 01
2.99978E 01
2.99978E 01
3.00000F 01

16
3,00000E 01
3.00000€ 01
2.99982E 01
2.99982E 01
2.99980F 01
2.99992F C1
2.99981F €1
2.59984F 01
2499981F 01
3.000005 01

25
3,06000E C1
3.00000E 01
3.00000€ 01
3,00000F 01
3,00000¢ C1
3,00000E 012
3,00000€ 012
3.,0C000€ 01
3.06C0CE 01
3.00600€ C1

o

1,00000€
2,00007¢
2.69977E
2459977t
2.99977¢
2459973€
2.59978¢
2+99978E
2.99974E
1.006C0¢E

Ao 000G COO
ot bbb o ps t hd e bt b

17
3,00G00%¢ G}
3.00000E C1
2.99981€ 01
2999828 01
2.95982E C1
20999828 01
2.99960F 01
24559828 01
2.95982¢F 21
3,00000¢t 01!
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3.00C00E C1
3,00000€ 01
3,000G0¢ 01
3.00000€ 01
3.,00000€ 01
3.00C008 0%
3,00CC0¢ C1
3.0C000E G1
3.00000¢ G1
3.00C70E CO1

R
3.00000€ C1
3.00000E 01
2+9997RE 01
2.99978E 01
2.99978E 01
2.99978t 01
2499978E 01
2.99978E 01
2.59977E 01
3.00000€ C1

17
3,00000E 01
3,00000E 01
2499982E C1
2.99962¢ 01
2+99983E 01
2499982E C1
2+.99981¢ 01
2499982 01
2.99982E G1
3,00000E 01

26
3.00C00E 01
3.00000€ 01
3,00000E8 01
3.00000€ 01
3,06000E 01
3,00000E 01
3.,00000€ 01
3.00800€ C1
3.,0C000E C1
3.00000€ C1

9
3.6000CF 01
3.00000% C1
2.59977¢ C1
2459977¢ C1
24599788 01
2459977F (1
2.599782 01
2.99978E 01
2.99977% C1
34C00C0E 01

18
3,00000E C1
3,600008 01
2.99982€ 01
2.99920€ C1
2.99982€ C1
2499923F 01
24999828 Q1
2+99983E €1
2499993€ 01
3.,0000CF 01

3.00000€ 01
3.00000€ 01
2.99978E 01
2499978E 01
2.99979E 01
2.99978E €1
2+99979E C1
2+$9979E 01
2.99978E 01
3.00000€ 01

18
3,00000€ 01
3400000€ C1
2.599R3E 01
2499981E 01
2.99983E 01
2.99984E 01
2.99982F 01
2.99984E 01
2.99984E 01
3,00000€ 01
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