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FOREWORD

y

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.cfProfessor-W-—Hansen. The reprogramming whs P oWE
9& the Fleet Numerical Weather Central CDC 6500 computer, was-done
“by-DBr—Taive-Laevastu-incoeperation-with-Mr—Paul-Gteverrs, 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. K

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

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:

)
U g - r VvV 3L _ r &
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X,Y space coordinates
t time
u,v components of mean velocity )
H total depth
4 surface elevation
XY components of external forces
T (x)l 7 (y) components of wind stress (A = 3.5 x 10-6)
g acceleration of gravity
f Coriolis parameter
r friction coefficient (3 x 107)
| v coefficient of horizontal eddy viscosity
1 a A Laplace operator
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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" tides, approxi-
mately, mean water elevation between the neap and spring tides.

2. The current speed and direction near the ccasts 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 presen‘ed 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
charts in this paper and those predicted by conventional methods can

be expected. These differences are mainly caused by the fact that
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the conventional tidal predictions reference a point at the coast,
often in harbors and estuaries, where the heights ma.y be consider-
ably affected by local conditions, i.e. local winds, river runoff, etc.
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.




oL'GLbI4
USL*MHdJ

Y9+ MHd

*N3JIL VH
LV SIAIL JHL OL 91 Ol € STNDII NO
NIAID SIHODIIH TVAIL ANV SINININD
TVQIL 3HL 4O SNOIIVIIY I PO

rAMAR I

SR i e

9'g big
Ut - MHd
oL'6bid
Uz + MHd

g, b4
YO MHdJ

HEIGHT IN CN




"9Z OL L1 s
. SIANDII NO NIAID SIANYNO TVAIL ANV .
INIRINO JHIL 4O SNOILVOOT Z J¥NDOI




G A et i e —
a
- - » y 4 \ \ N \ \ 4 A A4 A A a
A
- » s I \ * a ‘ \ L 4 - / a
N
- ¢ 4 ! ' : \ \ \ . » / a
P 4 ) 4 L ] \ \ p S - - ’ a
a
e 'l 1 \ \ \ \ A Y - - - - a
» a
- > ' ., . L YR NN [ R N . . a
. v \ . . \ \ \ . s a
a ) 3
| - . 18 . . ) ) ) L L IR
g [ )
. l - - ) . 18 v L} ] ! a
1 —
A A A & = 4 A v ' * ‘ ,
a »
. e = | t t
o MOF S A A A A a
L2\
O e feaa 055,011 20l oELTTT Ly
NIIL VH LV 331LVM HDIH TVdIDNINd .
J™OJ3d SYNOH 6 WVIS JO J1NDO THI NI = -
SINTRNDO ANIM ANV TVAIL ¢ INOI b A A A& A a

oLOL .00l .

¥

L o — e




- .

——  p—r

e gy bl e
gy ey el e
[ I . o T . Y ]

[ o

[ e I vy

K IR
S T T TR B A
It t 171
D N D TS T I I
S N O T O O I
AR
N S S N
...;H‘; ~%
24 IV
201 R

o —

o €0l

199 8°6 = WO (00€ = Your 1
S10108A 1ybBISH 103 afeds

NIIL YH IV ¥3Ivm HOIH

TVdIONIId 0439 SYNOH 6 WVIS JO
J10D IHL NI SIHDIIH TVdll § JUNOII

o

.——.o——bo——-o.——o.—f.-—.o—.v—-do—-ov—-—o—‘-.-.




S L

ANAVAVENES S L

A U UV R

o A S L A I T U O 1 U U ¥ B W R
N /22 L T T I VO VA U O W W O A N N |
B IR 15 G S I T TR Y IR U TR W IR W W
N S TR N T T B SR TR RN N |

T G I Y Y Y I YN VO W A W T

°GO! A N U TR W O YO S O TR W

o7 Ol [V VPV v vy

4 -

M NS W1 8 VIR T L Y W,

“aa e ey U W N N

£01 0 S I

) !

a )

T A8 cOL o ﬁﬁ . ]

NAIL VH IV ¥ALYM HOTH TVdIONTId ! e o |

JYOJ3d SYNOH ¥ VIS JO JIND JHL NI 1 i

maZmﬁmDO Q_”m\s ANV TVJdIL S 3UNDI ) i P 4 4 a o

o

<«
@
—




T i o XKea B

R

e SRR gert

o €01

199 §°6 = WO QOF = your 1
$10109A YBT9H 107 aTR0g

N3lL YH IV ¥3IIVM HOIH
.H.ﬁﬂOmem JJOJ3I4 SYNOH ¥ WVIS JO
JdT10AD JHL NI SIHOIIH TVAIlL 9 TUNDII




o

a ! 9 [ ] . [ 4 ') ~ ” f ’ “ “ & A & a ”
a 4 4 - ] N 4 « v / / / & “ \ a
A I T R T VN Y vy v AN N > ‘¢ *
B R R VIV OV NN N s
a a 4 a A N\ I f / / / / N\ » L 4 a
o:‘ =2 - R ol
omo—. A A A a & I / / / / / / N\ a
a § a
o0l “ﬁ ' LY T Y Y A R W | -
; - -t / / / a
oCl EJ V V L .
SRR R ANAN
-€0L N PN U N T
S10UY £ = 09S/WD (ST = YOUT | A0 ° \ ’ )
SI0]09A JUaLIN) 10] B[eDS & \ ~
N3II VH IV 431VvM HOIH Tvd
-IONTdd DNRINA WVIS 10 I1ND JHL NI - -
SLNIWNND ANIM ANV TVALL [ 3NDI1d A a a a




,, omOF A A A A a

o0l

P S SO

A00000:0QooogvoooooﬂoooooAb Y

4 L v ’ v 1 9 L v v  J v v v L A

F o6 i »
$ * ¥ i i ¥ J ) f { ¥ 1] ¥ ¢ L ] ] A A A & a
: ﬁ. i )y v by vy oy vy oy 8y oy
2 A & A A
: : R S O I S R A I R PR B S S
oO—..II...ILI~« -
0 (RO S 1 OO S I S A I B Py
_ B 5 S B N I S
..:lﬁ.LIL 1 ]

“.

I

]

ot Gt Ot

oCl

i
|
]
L

]

]

1

g
»

— b ] ey J-—‘ L L) e ] L ] L]

ﬁ. “ OMOP a b [ 3
i W 3 ~ %
, 020l oftl ] 1

199] §°6 = WD QOF = YOUT |
$10309A IYBToH 10] a[eds 1 ] ¥ § i
NAIL VH I¥ . ,

HILVM HOIH TYdIONINd ONRNAA WVIS 30 p ¢ v vt
J10D JFHL NI SIHOIIH TVAIL g MNDIA

»
4
»
»
1 4
B it

-




S10309\ jusum) 10j 9[eds

NIIL VH IV ¥31VM HDIH TVJIONINd
¥31JdVY SYNOH Z VIS JO ITND IHL NI

! .

..

. .

..

I S I N U O

2SOl - de « Jo o e 7
| N
o I TLTUTIN L
SI0UY € = O95/WD 0G{ = YoUT | 0COL  ofl hd\ / # |
|

SINTRINO ANIM ANV TVAIL 6 NDLI




3997 §°6 = WD Q0f = YoUul |
8103039/ ybHTOH 103 91D

N3IL VH LV 43IVM

HOIH IVdIONIMd 431V SYNOH Z VIS 4O
JIND JHI NI SIHOIIH TVAIL 01 PADLd

o¢Ol

omun- v s |l e e el e v ] v 9
”-. * v | v v v |l ¢ €1 F 3
N DU S N N
oot JE T B N SRR N I S S N B S
o B AN B R R A S S O B A
1 LR T I S S O 0 S A O O O
» Lol gl

-GSO
o 0 S T T I A A O I
o R R R
a—
NSRRI
-€0L _ﬁ __
|
R
|
[ -]




4
” - v ® 4 / ! » o * ﬁ ~ ﬁ / H
QQ - A n
a P) 4 ! 4 t ‘ o J 4 & d 4 -
TR vy v vy Y NN
N P 2 I W T T O A O N N I
oo_.|ll
s d aae V10N \ \ } | A VNN NN
. 12 v v vy ovov |y N
R I K N N Y N T
obl —— -
oS0L s aaalN Y \ v\ \ L) L] 1
’ S I Y Y ¢t 111
o0l
A L W INC S N Y I R S |

ocl o v [yt 2]l
A R I U T I O

OMGP a b a a a & 3

D

o fotoon faosrs 107 bres & oCOL  otl oy 1]

NIIL VH IV 83IVM HOIH TVAIONRId 1

YILIY SQUNOH 9 VIS 40 J1ND JHIL NI - -

SINTMND ANIM ANV TYQIL 11 TMNOL caaand
olOl o001l




” b e | s s s |8 N R A
o6 - :
a . » N s : ' ' ' ' ' ' i { et
N 4 s N s : i ¢ ’ ' ' i { { ~ —
“:m i . R . ] ’ v v J § { —~ ~
Ol
Lot )., ] A L B I L R I I
a a .‘bt- 4 . \ J § { ~ ~ ~ ~ ~b
! a0 v | e vlv ¥ 111 ~PILLI.-.|
0 GOL ° A N L A N B
oVU—, “”- § | i { « ~ ~ ~”u
') -
oCl . . « «L r ”nl-
. L N S BN I B | .
-E0L L m.j
02Ol ofl

1993 8°6 * WO 00€ = Your 1
810309\ 1Yybr1aH 103 areos

N3IL VH 1LY ¥31TM
HOIH TVdIONDd 431V SYNOH 9 VIS 40

JIND JHL NI SIHOIIH TVAIl zZ1 NNDII




T e g e e e ey e e e
VIR
ARBR BN
1 1 T T O W I
tIY Y VN N N
tIY vV VN N N
P N L N A N N R Y
...A” - \ A \ NN N[N \
GOt et IR NN EUEE ENE
0L ._Ai W N I W U W T R
“v PR IS N W B a
oct Y A
N PR M
gt ey i S A "20b et ., ~

NJIL VH IV Y3IVM HOIH TVJIONINd
431V UNOH 6 NVIS JO JTNDO THL NI
SLNIWIND ANIM ANY TVALL €7 WADII




§ ¢ o ¢ ¢ o p o o o ¢ o 9 a iy —
a
. s s ¢ 3 L a A& & & a
a
4 [ 3 & T s ’ v v a
a
s 4 o ot t 1. i i 4 . : é ¢ s 3 L L ] ] a
a 4 o a
& a a [ U | ] ] ‘ 4 . s I s s ] . ) a
u.,, A & a t - a s a
- 1 i 1 4 4 s s s ® s : 3 * a
oll - -~ -—
A omUF A & & a a ] ] . 4 4 s ¢ ] s L a
i a b &
MW Ovo—‘ b ‘ ] [} | 4 [y & Iy P B 4 a ’
L a
~ ] 4 4 [ Y [} 'y ® s R .
§ oCl Al -—
M a a a a @ 4 4 4 4 'y s -
a L a
] (] (] s ]
m oE0L vt ‘ !
: a 4 A& a a a a § {
1909) 8°6 = wd 00F = Yyour |
, 8103097 WYbBTaH 103 91e0]
N3ilL VH 1V 33Ivm
HOIH TVJIONRId ¥3IJdV SYNOH 6 WVIS 40
JIND IHL NI SIHOIIH TVAIL ¢l NDOLI




o£0L

SI0UY £ = 09S/WO ST = YUT T
SI0}09A juaiInd 103 areds

NIII VH IV YIIVM HOIH TYdIONI¥d
¥3ILJIV SYNOH z1 WVIS JO J10D FHI NI

SINTHNYND ANIM ANV TVaIl ST JANDIL




e b

0Ol

ele]

by ;] el el e

oCl

o€0L

1997 8°6 = WD (Q0€ = Your |
$1031097 YbHTOH 10] 8108

NIIL YH IV 43ILVM HOIH
- TYJIONTId ¥ILIV SYNOH Z1 VIS 4O
J1N5D IHL NI SLHOIIH TVAIL 91 NDI




—>
sJ4noy ¢

JI0UM € = ¢
00Uy G = «
0UY | =

 SYFENETENFIS

_UL3IA
L1 3WNDOId




sJnoy ¢
JOUY € = «
10U G = « .
10U | = —
ATPOIPA WWadany T 98 v
V4
. g f1001 2
: »
[ 4
¢ /5
/ =
—
3
m ]
/ Loy
/
{109y v
.
Z13IA !
g1 JANDII




sJanoy t

‘!

10Uy €
ouwy ¢
00Uy |

AIDOISA Waddn)

T
[

uno

V4

-

-199) ¥

—-19934 ¢

©13IA
61 WUADII

A

4

HEIGHT IN CN

4+

93} ¢

-193) ¥




v T v v v n g

>
sJdnoy ¢

10UM €
Jouy G
Uy |

RTDOIBA Jusddny T8 v

-

T
—

. . . £1994 2
| \ | | )
\ \ 5
\ \ v | =
—
t l m
\ . ¥
X , }ioarz
ﬁ \
tisa) b
r
- ‘ - 8RO . .
0z WNOI




Y ¥ e

sJnoy ¢

HOCK m. = ¢
JOUN G = «
10Uy | «—

AT130I9A JUSJIIRD

L

'y

-193) ¥

-1994 ¢

SEWHD .
12 2¥NDU

L

i I
+~

HEIGHT IN CN

99} ¢

193} ¥




) .l-
—_— L

~-

suanoy t
1I0UY € = «
JOUM G = « 1
- JOUY | = —
' A1120|9A uadun) T 199 14
!
~-1993} ¢
/ 1
5
! z
~—
3
/ ¢ w
! T 1894 2
1+1s3 ¥
t om
4
STHHL - .

¢2 PWNDI




sJanoy ¢

10Uy €
J0UY ©°
ouy |

ATDO[SA Tuadany
'

«
-
—

od

-199) ¥

~-193) ¢

£IN3D
€2 IMNOIS

A

i

L

HEIGHT IN CN

+~

99} ¢

(123} P




e aa e o awn o mER . e T T o oo T -

—
sSJnoy ¢
JOUM € = «
JOUY G = « )
JOUY | = —
RTIDOBA Waddny Ti99iv
* ' . ) N
. | 199)2
] ’
4 . Mw
¢ =
' [
S
| | ‘ Oy
¢ -
¢ T 199) ¢
f Y
', ]
1193} ¢
)]
. . . 8nung - .

e WNDOId




—mey \ . . 1%4
—

sJnoy ¢
HOC! m. = ¢
JOUY G = « 1
OUY | =
ATHOPBA WaTIny 11894 ¥
J
-
199}
, \ +1 e
\
- f
\
!/
\
. /
[
. pwung
Gz [WNDII

’




SJNOY ¢
. HOC! m. = &
” JOUN G = &
JOUY | = —
W AT503A W0a0ans 11994 ¢
. )
w ~ -
:
] \ A ﬁﬂmmh N
A
\ 5
\ p -
o
M \ \ ™ '
, . \ +-19394 2
NN
| T
5 +199) ¢
o . BIN3D

92 WNDOII




