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57912216: MAJOR: AQUATIC SCIENCE; M. Sc. (AQUATIC SCIENCE)

KEYWORDS: RESIDENCE TIME/ GULF OF THAILAND/ HYDRODYNAMIC MODEL
DUDSADEE LEENAWARAT: THE INVESTIGATION OF THE RESIDENCE

TIME OF WATER MASS IN THE GULF OF THAILAND BY USING A HYDRODYNAMIC

MODEL. ADVISORY COMMITTEE: ANUKUL BURANAPRATHEPRAT, Ph.D. 100 P. 2018.

This study aims to investigate the residence time of water mass in the Gulf of Thailand
(GoT) in each month by using a three-dimensional hydrodynamic model namely Princeton Ocean
Model (POM) coupled with the dispersion model and Remnant function. Climatological data of
water temperature, salinity, wind and discharge including water elevation from harmonic analysis
were used as inputs in the simulation. The results reveal that the average residence time of water
mass in the Inner GoT (IGoT) during the southwest monsoon (SW) and the northeast monsoon
(NE) are shorter than those during the transition periods, except in January and September. The
longest residence time (219 days) occurs in January and September while the shortest residence
time (101 days) occurs in November. The residence time of water mass in the whole GoT is short
during SW with the shortest in August ( 339 days) and long during NE with the longest in
December (571 days). The results from sensitivity analysis suggest that wind be a significant
factor to control the seasonal variation in residence time in this area. Tidal current makes the
residence time longer while the influence of discharge on the residence time is minimal. The
influence of SCS makes the residence time of water mass in GoT shorter in every month,
especially during SW. The average residence time in the case of time-varying inputs was found to

be similar regardless of the initial months.
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s = o = H ' 9 °
Wl (2541) Anpranyuzmaasunlasmugamavesnszuairlue ne Tasldunuiiaes
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nundiamaas 2 Tanadn laudasdeanudnguesavaenszuainnasluuaazggnialae
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ruenlddeyaauniinnugndewnniuminszudiin ldnvzlinnugndeanniu
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A 42 2 v A 4 ,
IAADUNVOINAIAUMIAIVANNUF I 2 auNTIZNoUAIY dUNITNITIAAOUN (Equation
[ J
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2.3.1 auMsmM3tnaeuil (Equations of motion)
A A ?ol A TR g}/ ~ o 1
AUMINITINAUNVDIU HIDFUMT LA UMTIINUTINIMUATINTZAD
E ° ' Ao J . .
wrathaezgmin@euegluginuuszuunnan5iiFeu (The Cartesian Coordinate) AN

9 d' a % Y dy
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Tasansa@euaums neitdesnumsanyived Inase 1an
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) Y
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—==-YFE 2.
" pZ Y (2.3)
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2.3.1.1 AN (Acceleration)
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acceleration) FuiluANUIIINBNTNAVRINIZUAN TUUTNUTIVABY ansaenliogly

sUszuunnaninldn
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DV av

—=—4+WVVV
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2.3.1.2 ANNUANAIIVDIUTIAY (Pressure Gradient)

(2.4)

(2.5)
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Y
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{ o A o 1 9 ¥
fl']Wﬁ 2-3 Lliﬂﬂu‘ﬂﬂ§$1/n§]ﬂﬂ@unjau'lcluuujllﬂu x (Knauss, 1997)

NATAUINANN 2-3

F, = p1AyAz

Fy, = p,AyAz
ANNUANANUYOINIIUAY Ap = p1AyAz — p,AyAz
i p2 =p1— Ap

d' 9} U d' o ! 91 !
waﬂ”l@éumuﬂ@uﬂﬂiwmamaiuumuﬂu X ﬂghlﬂ’lﬂ

D
— (pAxAyAz) = Fy — F, = piAyAz — (py + Ap)AyAz

(2.6)
2.7)
(2.8)
(2.9

(2.10)
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Y
v A

Tuunu y uag z Wenlaaail

bv _ _1

bt ppy

Dw 1

E_ _;pz (2.12)

2.3.1.3 u53la3)eaa (Coriolis force)
139103 loaaAousaNNAMINMsHYUTOUANDIUDS Tan Bz iinanoingimas
A A a o Y o A A~ ~ A 9
waounuuAlTan Tagazrldiaguasuinwu lnesnlud@n Tanmileuaziun linsdne

'd
lugnlanld Tasduilszansueasilas load Ao

f =2Qsin0 (2.13)

Tuduunuuny x uag y uselas Teaainszimdoualuniamisons 1g
fu=(2Qsinf) -v (2.14)
fo = —(2Qsin0f) -u (2.15)

2.3.1.4 USUFLAMY (Friction force)
=) A d' o 1 dy a U % U d‘ 2
HsaFEANIY Ao usannTLaeNuE luuu e lua Yz NYLUAY
A o W o Y Aa ~ a =< Y] A A g
AduAmh iinama/asumlasgins usaudazgnudasesnluanyuzvons uR oy
@ . 1 ] % o 4 g’} 1
ladanousudeamuaInandd i TumuaNIEg NAIIUIAlNINFULTTOIMAAIGNZIA

' Y a A ?:I = =\ Y 1 a 4 1
nelvimanauuaznIzuai usuRsuaIsasulvegluglannmsneadiamani luuaay

9

Yo A
uulaaail
a0 19t 1ot
x_‘“pazz ‘upay2 ’upax2
19%v 10%v 10%v
E,=u—— -—— -—— 2.1
y p 0z2 H p 0y? H p Ox2 (2.16)
F = lazw lazw lazw
Z_'upaz2 ‘upay2 'upax2
o gJJ A A go’ = Y I [ dy
muufmmsmsmaauwuaQmammmsmﬂmu‘lmﬂumu
du du ou du 1
E+u£+v£+wa— —;px-i- fu+Fx
v v v v 1
E‘i‘l[.ai‘U@‘FWz——;p},ﬁ- fv+Fy (2.17)

ow ow ow ow 1
E+u—+v—y+w———;p2—g+FZ
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v d
2.3.2 auN59Y3INYHIA (Conservation of mass)
1 d‘ A [ r'd a d'
AuMIANUABILBINIOANMIMIBYINHLIaNITaNNSSes Tuveuwan
Mnualagensimioiensanian Inamiuas 1Maoon 0TS ULIZADUMNUEAND (MWA
d A ~ v Y A Vo o ~
2-4) Hupemalasunaslumey x, y nag z 3aunufsaiaumnugua luns flvedves

A = o nm Yy . . .
Tvanimstudaluld (incompressible fluid)

PsWs

T / Pavs

PrUq PrUs

|

P3V3

.
s
.
.
N
~

A = A o
NN 2-4 msdasuudasveswianmeluveuanmvua (Knauss, 1997)

waad lnadhgiSuasszminuuiai lvasennindsuias ensadeuluszuy

i) i) d 0
9p _ _9(pw) _9(pv) _ 3(pw) 2.18)
at ax dy 0z
U =y ] = [ Y o g}/ = o Y ] A
TﬂEJ@HNTH’JTIJSuiﬁiﬂlﬂﬂllﬁallllﬁiuﬁﬂﬂﬂﬂﬂhlﬂ muufﬂmﬂwmmwumuumma
s I v Y o dy
?f”lll”lii]!flJﬂulﬂuﬁﬂﬂﬁ@uiﬂﬂu’mqﬂﬂﬁu
du v ow
a a E =0 (2.19)
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A o d 7 Ay = = 3
nem amazqimﬂmw MIALNTIVLNAINAUNY Wuau lagnmsanyiwaniasuvesii
o N ¥ = A A A A
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