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FOREWORD

This publication is intended for operational use and contains
the current predictions for the Gulf of Siam.

The currents were computed with a slightly modified numerical-
hydrodynamical method.ef Professor W. Ha n. The reprogramming

OZ the Fleet Numerical Weather Central CDC 6500 computerwas-4ae
by Dr. Taivc L in eeaperetie with Mr. Paul The
properties and limitations of the presented charts are briefly described
in this paper. The materials in this paper complement the conven-
tional tide predictions prepared earlier by this command for the
Gulf of Siam. , ---

The reproduction of the figures and charts was done by the
Field Reproduction Unit, Defense Language Institute, Monterey,
California.

PAUL M. WOLFF
Captain, U. S. Navy
Commanding Officer
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1. NUMERICAL PREDICTION OF THE CURRENTS AND TIDES IN THE

GULF OF SIAM

The numerical prediction of tides and tidal currents in the Gulf

of Siam has been made with a slightly modified numerical-hydro-

dynamical (NH) model of Professor W. Hansen.

The basic formulas are:
L 2 2 g j _

-fv - vAu +Lu J +v +g = X + T
atH ax H

_v + fu - vAv - r LvY'u + g y T(Y)
at H ay H

a- +- (Hu) +L (Hv) =0
at ax ay

x,y space coordinates

t time

u,v components of mean velocity

H total depth

surface elevation

X,Y components of external forces

T W T (Y) components of wind stress (x = 3.5 x 10- 6 )

g acceleration of gravity

f Coriolis parameter

r friction coefficient (3 x 10- 3)

v coefficient of horizontal eddy viscosity

A Laplace operator

i l. . . . I I . . .IA"



The water level at the southern boundary is described with four

harmonic constants of the conventional tide prediction method. In

addition to the astronomical tides, a wind induced current and accom-

panied water level change has been superimposed, using an average

climatological wind direction and velocity for late winter and summer.

The NH method has proven to yield results which verify well with

actual measurements. However, the following limitations in the

presented data must be considered:

1 . The presented data refers to the "average" tie, approxi-

mately, mean water elevation between the neap and spring tides.

2. The current speed and direction near the coasts and in the

vicinity of islands is considerably influenced by the local bathymetry.

The coarseness of the computational grid does not allow the present-

ation of all these details.

3. The sea level refers to a mean level and the tidal heights

have both positive and negative signs in respect to this level.

A selected number of tidal currents and tidal height charts

are preserled to cover one complete tidal cycle. Their relation to

the tidal cycle at Ha Tien, used as a reference station, is depicted

on Figure 1. Additionally, tidal currents and heights at ten selected

locations are given on the location chart, Figure 2.

Small differences between the tidal heights presented by the

A charts in this paper and those predicted by conventional methods can

be expected. These differences are mainly caused by the fact that



the conventional tidal predictions reference a point at the coast,

often in harbors and estuaries, where the heights may be cons ider-

ably affected by local conditions, i.e. loca l d, river runoff, etc.

S Furthermore, the coarseness of the computational grid and accompanied

inaccuracies in the reproduction of depths and coastlines caused some

small differences. The conventional tide prediction methods do not

allow for the computation of currents, as does the NH method.

SMMM
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