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ABSTRACT

Investigating marine hydrodynamics along the Andaman Sea coast poses a significant challenge due to data
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limitations, which hinder a precise understanding of marine larvae transport and settlement patterns. To address this
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Revised: 2024-06-19 gap, this study aims to simulate hydrodynamics along the coast of Trang Province, focusing on two-dimensional water

Accepted: 2024-06-25 circulation to support effective aquatic resource management. The simulation results indicate that coastal sea circulation

patterns are primarily influenced by tides, monsoons, and runoff. During flood currents, the average current flows toward

Keywords: the coast to the northeast of the study area, while during ebb currents, it shifts southwest. Additionally, variations in
Andaman Sea; monsoon winds significantly influence surface currents; during the southwest monsoon, the currents are notably stronger,
Delft3D-FLOW; moving toward the northeastern to eastern coastline than usual. In contrast, during the northeast monsoon, surface
Mmonsoon: currents distinctly shift away from the coastline toward the southwest to south of the study area. It was also observed

Malacca Strait that the average monthly current during each monsoon period is regulated by the flow entering the Malacca Strait.
Consequently, the mean current at the model ‘s open boundary uniformly flows northwest, where it colides with the
downstream flow from the north of the study area. This interaction redirects the current westward. The southern region
of the study area, particularly the eastern coastal area, is influenced by runoff from the Trang River and the Palian

River. The current in this area exhibits a clockwise eddy current south of Koh Libong and west of Koh Sukorn.
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Figure 1 The map of model domain. The contour represents
water depth obatined by combinding data from GEBCO dataset
and digitized data from  nautical chart of the Navy
Hydrographic Department nautical charts. The blue dots depict
water level stations, the Rajamangala Beach Station (RUTS)
and the Koh Sukorn Pier Station. While, black dot represents

water level and current velocity station (Koh Ngai station).
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Figure 4 Water level comparison between the measurement (blue line) and model (red line) at Ko Sukorn Pier station during April

2022, including statistical values R?, MAE, and RMSE, as well as amplitude and phase values of 8 tidal components.
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Figure 5 Water level comparison between the measurement (blue line) and model (red line) at Rajamangala Beach (RUTS) station

during April 2022, including statistical values R?, MAE, and RMSE, as well as amplitude and phase of 8 tidal components.

Table 1 The evaluation of model simulation based on amplitude and phase 8 tidal component that obatianed from model and observation.

Ko Sukorn Pier Station

Rajamangala Beach Station (RUTS)

Harmonic
Hc-Ho Gc-Go Hc-Ho Gce-Go Hc/Ho
Constants Hc/Ho VD VD
(m) (deg) (m) (deg)
K1 -0.003 0.286 0.981 0.003 -0.001 0.721 0.993 0.002
P1 -0.001 -6.784 0.974 0.006 -0.001 -6.349 0.985 0.006
O1 0.001 16.239 1.013 0.015 0.001 14,191 1.016 0.013
Q1 0.004 -22.718 1.896 0.004 0.003 -36.247 1.657 0.005
M2 -0.014 6.239 0.984 0.098 0.021 4.247 1.025 0.068
S2 -0.004 12177 0.991 0.097 0.016 9.756 1.036 0.077
K2 0.004 -10.223 1.035 0.023 0.010 -12.644 1.081 0.029
N2 0.014 1.510 1.086 0.014 0.022 -1.723 1.150 0.023
Mean 0.004 10.667 1.125 0.035 0.008 12.022 1.113 0.029
Note : Hc represents Computed Amplitude, Gc represents Computed Phase, Ho represents Observed Amplitude, Go represents

Observed Phase, Hc-Ho indicates the difference between Computed Amplitude and Observed Amplitude, Ge-Go indicates the

difference between Computed Phase and Observed Phase, Hc/Ho represents the ratio of Computed Amplitude to Observed

Amplitude, VD represents Vector Difference between Computed Amplitude and Observed Amplitude
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Figure 8 The diagram depicts the wind direction and speed (m/s) occurring in the study area during different monsoon periods: (a)

inter-monsoon, (b) southwest monsoon, and (c) northeast monsoon.

[=3 =
g gl
=3
o =3
oo oo
N
S S WY
gt g m%wm
5 =4 ) \ MA {
o 0 v /[t‘l[‘ll Wu‘l.‘\
/ / // /;‘I,JI[‘ |
vy !
E 2 I”'/”:"””'v"-""' 0z ,/// / g § "///,’/ // /
= * A g o il
N a G,
20 ey e0 Y
E 'r,'/ i ,’/,I/ Z £ ’I///
€§ W) €8 G
) r Il =) I if
g & //I::l,[' ; %
/,
= =
- 8 i Y =
=i (A 7 §
=1 e ety 7 St
2 ity / ) - z
=~ A ;,f, it i yrf, X ~
Gl iz
i
g '%WMWgJ g
ST 1 AR . ST
g "’\"’v‘,'\r‘:} ' e ) g
g ¢/ .o o
_ 0.25 m/s A _ 025 m/s
< S Y <
%",A:.‘u.“;.x~‘-tu-~1-t§\»\n‘:§"AAA‘A,A‘AAAAAAA.AA..S\A\I.J
& 480000 500000 520000 540000 560000 580000 L5 480000 500000 520000 540000 560000 580000
UTM-Easting (m) UTM-Easting (m)
(a) (b)
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tides in the inter-monsoon period (April, 2022).



Recent Science and Technology 17(3) 262233 (2025)

NIzuEn TR unaNIRY

A v . v
lugqatiie nszuatinadose 6 Talug luaasindn
WUINANNSUBRDBE TN 0.05-0.45 Luasdadmil uazdiie

'
A

M3l difaaziusanifoanila-inaziuean (Wi
9a) suluamzings wu*hmmL?'ms:um{wmﬁﬂﬁ@hagli
3211919 0.06-0.52 Lu@Taa W # wazdfan1ansinaludafia
arTusanidosld-fald (nwd 9b) ann i 9 wuiuSiam
aanuusasiuian nzusinadssmeiaslnasininme
F29UnTU FINUSIMADUIITEIRNUAAN BT AINL5IVE S
nszustnd szt wlnaisini s meings uaznszumin
asUsauwmedidanuiuannniiuinzades i

1d7a a1adrdniwavesanluzisitlisgenansznudaninuss

820000 840000 860000

UTM-Northing (m)
800000

760000 780000

0.25 m/s

N

500000

740000

R —
520000 540000 560000

UTM-Easting (m)

—
480000

580000

860000

840000

=4
=3
&
x

8

=1
S
=
=

760000

740000

LRENANI8INTELRINNINUN n3zuain lugsianaines ldsu
- A .
dnswaanniduihaadunan
\ ¥ ¥ A o X a
Tuzr9tieny nszuainadusy 6 Talud lwaaetinan §
AranuiegIzning 0.01-0.23 wasdaiuwfl lasfifianians
Tnavasnszuaiir lUdifaasiusanidaanite-inaziuean (Mw
1 10a) FWIMUIRI WUIIANULTA0ETZNRIN 0.01-0.28
' a = aa @ A >3 = v A U
WasdaIwf wazdfiemanmyna lWdiieaesiuanidosld-naled
(MWN 10b) WatSoufisunszuaiiadoss 6 Talus lutein
Aanazinany wudnanuisinszusin lugsinanslwasingn
luzrsinfnasainlata wanNREINURNITIRE2BINTELR
v , v Lo, ¥ ¥ ¥
%17 (Eddy Current) lutavianandlugiainduuazsieinasdn

o)

0.25 m/s

480000 500000

520000 540000 560000 580000

UTM-Easting (m)
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tides in the inter-monsoon period (April, 2022).
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tides in the Southwest monsoon period (June, 2022).

860000

840000

0000

=a
E %t
2
£s
8|
Z 3
z
> 8
3
~
AN
= WA
IS \\\\ \ B
‘\‘\ .
R 0.25 m/s AN
N
e 480000 500000 520000 540000 560000 580000
UTM-Easting (m)

UTM-Northing (m)

760000 780000 800000 820000 840000 860000

740000

0.25 m/s

)

520000 540000 560000 580000

UTM-Easting (m)

480000 500000

Figure 13 The flow velocity from the model during (a) flood tide and (b) ebb tide, averaged over 6-hour intervals, during the spring

tides in the Southwest monsoon period (November, 2022).



Recent Science and Technology 17(3) 262233 (2025)

nic LLﬁﬁa’ll%‘ﬁ’NﬂN&J‘Sﬁ&l@]tf%ﬂaﬂl.aﬂ\‘l wiite

Tugrsiiie nszusinadsne 6 52l anudwes
ﬂs:LLaﬁwmﬁﬂiuﬁ'saﬁﬂﬁuﬁmaQi:ﬁiw 0.04-0.35 Lu@3da
T uazfifianieansinalddifiaazineaniduanie-iia
@azInaan (mwﬁ 13a) f10lu298189 WuIAIN5Ivas
ﬂs:LLaﬁwﬁmayji:WjN 0.06-0.49 Luasda3uf lasfifia
nmamsinaldsinaaziuanidosld-nald (i 13p) 970
@ 13 wudnnszuaiiadsusiauwaredinisdin
aviusanvasiuiidnsnumsings nasanigaedinduadne
wuldda wananitginuiusnmeauuuuasiuidne e

\WisunnTsauaIguaug nazusinvmztiasaz naiindime

UTM-Northing (m)
780000 800000 820000 840000 860000

760000

0.25 m/s

LY

740000

520000 540000 560000

UTM-Easting (m)

480000 500000

580000

860000

840000

)00

760000 780000

740000

i Lﬁaqmﬂﬁﬁﬂﬁwamaqaum@umfuaamﬁmmﬁaﬁ'ﬁﬂﬁ
nszusiniilasanannasanandoduusaasy

Tugnstiens nszuatinadsne 6 5alug amsindu
fienagizning 0.01-0.22 wasdaduwfl uazfifieniimslnaly
Sifiaazinasnioanita-iaazinasn (Mwil 14a) saulugae
e wudtanuiidiaiegIzning 0.01-0.24 WwasdaInf
wazdfamemslnaludifiaas Tuandosld-fala (nwi 14b)
nnnd 14 wuiinszuatiiadslugisiianelnatinin
TugrsiiAnathainldtanmegrsidunazines nszusin
fifememslnseananmedivnzings fsfanuadruadony
da9infia wenanftganunslnazesnszuainamu (Eddy

R § ¥ a_ o
Current) Ve TINUIVBLIEUIRIBNAE

0.25 m/s

520000 540000 560000 580000

UTM-Easting (m)

480000 500000

Figure 14 The flow velocity the model during (a) flood tide and (b) ebb tide, averaged over 6-hour intervals, during the neap tides in

the Southwest monsoon period (November, 2022).

nnd 15 ugasgluuueInIzuatuafoMoiian

& A . e a o a
79 3 09 Tdulngnizuatiazlnaldnisfiaaziuanidog
ta-Aaitarduwian Ut ulIu19§InTIINaUNAII
BRZAOUUWNUNTELRYN bl anyuumnalsaduan el
wiad by drualdne dnnedinn Tuadsulynteoeds
ruwnaninsuazlnadaunaveanlusiunuwusiamiasin
FeRINIRAMIRINUINOLAIZAUAT SUADLAIZABAT 2IWIA
A o < ¥ PN A o o
nyed wardInaRUNIzLEE NN et unUsne iy

nyzuain natdundatihosannianald sInalwiiannl

o ¥ oA 8 A a A
Wunanszuain lwasandaiitadldandsuSinanisfiamila
2pILN12IBNHIVA LA DB ILLUTIRBINIINANIUANV D
& A= & A= . p= a
Aundanw wazlvasanuaniundnsdanziaila uSuaan

o X 4 . L ve A A
ldvasNundnwidruwuwiIzudinziuaantasudnsnaain
yanudiness wazwiidsmisu nszuainnwuuSiimid
My lnatduig (Eddy Current) anadumAnuSinmielduas
LNZRLY LLa:ﬁﬂmi’umﬂmaaLm:qﬂi wanNINNANLINUTIIN
udinaanldussiuusnmreviradainnsinasanuan

NUNANWTUNY



Recent Science and Technology 17(3) 262233 (2025)

840000 860000

820000
:

860000

820000

840000

T

= E
g &
0 g |
=g £ E|
Z & - 2
2 z
Se =g
g 2|
o St
2 2!
~d \
_ 0.25 m/s _ 0.25 m/s
St i : i i ;\\\ i § C i g\\
= 480000 500000 520000 540000 560000 580000 £ 480000 500000 520000 540000 560000 580000
UTM-Easting (m) UTM-Easting (m)
(b)
=
(=]
2|
=1
o
2|
o |
=1
=]
5
= |
o |
=
>

82

UTM-Northing (m)
780000 800000

760000

0.25 m/s

My,

580000

500000

romm: i — -
520000 540000 560000
UTM-Easting (m)

740000

480000

Figure 15 Two-dimensional average water flow patterns monthly during the inter-monsoon period (April, 2022 (a)), the southwest

monsoon period (June, 2022 (b)), and the northeast monsoon period (November, 2022 (c)).

' = A a A °

ad19l3Aey latdSoufisunanissiaednis
TnalsuvasnsznatinuSamedisiniaasilaslfuuudnans
a o aa =2 &< X =2 o
EIdRTuUY 2 88 (nsansated) uaznisansilas s
LLuuﬁwaaquﬂmamemu 3 1@ 209 Onsri et al. (2024) lag

' ' o o ' Aa aAa &
AT lduand1anuuIninIzning 2 98 war 3 96 G99
o a ' a & A= o Y & &2 Aa a
sullEginitetsifieniundnwiiduiaiiau 3388nTwa
= Y = [ o ) A a

28919ut a8 D uT T uRaN N1 TT LA RO UM T IARLI U B
nyzuatn luwundn® wananidnswazadanluzisfaun
WuaunudanuiSianaioaandnadi liiu 5 wasdaiwg
A X a o Y ¥ A Ao A o 2 o
Fagnwhinarinlinsusinafoiansusiadaadsnuwain
luszozianitiinue agr9lsneny mnmwsawaa“ﬁaqmqu
aziuaniasdld nan1TAnEIRIAINNREAASRINUNAINN
ANTANBIANIUNIVD Wyrtki, 1961; Rizal etal., 2012;
Yingarigul, 2021 111 3 nsAnmBidudradaNaiuaywLAL

A a v =3

yuwmmﬂmuﬂaoﬁwaagﬂLLuwaani:Lmﬁwmﬁﬂluw“uﬁ
o v r 1 &/
Anen laodana leinnIzuainantaLauNzazMANITInad %
a o a A o v o A& A=
"I,ﬂmmﬂmmmﬂLa.mmuagmmaumummgwuﬂﬂﬂmma
AAld D IR UL ULAIINUALNANITINADINTZUFTINLAAE
' A v o A A & A=
1umm@aumquau 9 lusasstnunmsiiamiosasNunfnm
ﬁaaﬁﬂi:uaﬁwﬁmﬂmLﬁﬂ;jml,ae?umu”uﬁagiﬂﬁmﬂﬂwaa
A = ' & 4
aruaygnInnade wazlnalunianizgifia Taaruiu
modinizd wazlnadhgAuiidinm (Wyrtki, 1961; Rizal et al.,
2012; Yingarigul, 2021) TwanieNtsusguazinaanidoaniio
:/ 4 1 s A’
M3 bazasnsznatinafsluteasuauuzazniginiinisivadn
"lﬂmaﬁﬂmi'ummﬁmmﬁag&mmé’umﬁmaua wazlnatdn
& 4 ' a o o ° k4 a
NUNANBUFNDLTULADINUAUNANNTINABINITLLFULARE
lugrulfounguiguuaztriinsguaziuanidosld saaadas
AUHAINANITANBINNIWNIVES Wyrtki (1961); Rizal et al.



Recent Science and Technology 17(3) 262233 (2025)

(2012); Yingarigul (2021) ud luNuNaauun (nafanilazas
wuudaaIuSIIMeana J9lanszl) WaldIsueunuxa
NN33NaeInTzLERIINNMTANIIRAL Wyrtki (1961); Rizal et

al. (2012); Yingarigul (2021) da210uan@1INwLANTa Y
nszusinadoluuuuaasdmslnadhanluiuidnen o
HANISANBITaunN vy Wyrtki (1961); Rizal et al. (2012);
Yingarigul (2021) Wuinnszusinginslnasanuanfindians
lunamzgifia %amamuﬁ@mnmmqﬁlﬁmﬁaaﬁwum
yoan3a lasfim3fnsuas Yingarigul (2021) Suwiansaiian
ﬁqmﬁmﬁguﬁumiﬁﬂmﬁu 9 nawriUseNnme 18.3x18.3
Alawwas lusmsAnisansasiiifamansalszunm 0.2x0.2

a A o A ' o ¥ 4 a
Alawas darinlvianuuandranulununnsadszunm 1,000

A o v

i1 anauanddluswianiatonadugrnndranniali
S a & & dx
sdnupaInIzLaIuEaINgastdsau NI uluNuNdn ¥l

o 2

' v = =2 = '
dumammwmawmiﬂﬂmlmwﬁaua HoLY! avl,‘jfl,uamﬂm
2l

Do

Warinaunlawudni s nunTina suaasnszuaiinle

e =)

'
A A

o . o A a ' & & 2 o a
AUNAINA IUTzAUNazLBuAdaudY UanaINT NMIANBNREIN
ﬁaﬁwﬁﬂﬁlwﬁaaﬁagaﬁuﬁﬂmmuﬁmaaﬁawmNasiami
TalunuaInIzuain Tu mnﬂﬁwuﬂawaaqm%nﬂﬁua:

ANMNLANBRIRINZLALS I e Lt D aTaduLUsIaad Ag

2

Lﬂﬁﬂmmawaaqmwgﬁua:mmLﬁumﬂmﬂmmaoﬁwh
= 9 = a & A=
iwmmsmmmagamwnmumema”lmﬂuwuwﬂnm
TadnatnainalTbasunsnasan lusudssluauinaiie

LANANNLNUELRZAN UL TN 8B INANITINRE

4. &3l

9

[
Aav A

nApilanauinuudiaesiiialavwuy 2 94

¥
v A A

FIRTUNWN

v

o ¥ ¥ & Az a a :
aaﬂiz@m‘uﬂLLaznizLLauﬂuW%ﬂﬂﬂ‘k}’W Naﬂ’]iLﬂi&lULﬂ&lUﬂ’W

TuHIFIRIANTI LlaumIUsuAsULUL3NIRedIan

MIRHG 1% R MAE uaz RMSE uaadlilininanuuandns
sznindayansiviauazdoysnuuuitaesddriasuin B9
Ui uuuaasiansdudanuuiugnfsane lumsatune
shumaasnuainfAaanidwings wudasilesunms
ﬂ%’mﬁwﬁ‘lﬁﬁwmﬁﬂmgﬂ wuunslwatisuuesnszuain
u%mwmmfw"'mi'@m%'ﬂuu,@iaxqg Felesusninaantinduin
89 BUNIFY Wandaaruson uaztinvin nan 1sAnsIwLin
gﬂu,uums"l,mLﬁmmjaom:uaﬁwﬁmmLmﬂ@hoﬂ”uwzamu
qgmamehqnmﬂi‘fuawaﬁ:ﬁuﬁw ufsuinnunszumin
mMsRasandudsmaniteghaduszuuiolwianlauua iy

o

waznninTrum s nalisuwsasnszuat luiuinoiodidonia

e v ] a H o ' v o a A
@lidvl,ﬂail’]dﬂzl,@EI@]LLR:LL&I%EI’] ﬁdNﬂlﬂLL‘U‘Uﬁ]’]ﬂ@d%N

a a oA & o A o
ﬂs:a'ﬂﬁmwua:m’mmL%aﬁamn"uu LUUINRBILTIAILAY 2

o

an o Y 4o & v
mmmumﬂmﬁﬂw ﬂdu’]ﬁW@&lu’]“ﬂuﬁ]’]ﬂﬂ']iﬁﬂ‘ﬂ’]ﬁﬁ’]ll’]iﬂ

IHiduiasasdenfdscansainlunisvinuiowazsiaes
FONUNTIIUEUIAA LaUlanIzaE198INITHIUI8N1TNTTANY

frasnsautaIFa i 9 lunsia

5. naanssulsznnd

[
Ao A

mmamu"l@Tfmuﬂi:mmaﬁuagumﬁﬁumn
Y Ingasne lulad N ouinaaIite “auﬂizmm@quk&,u
mnnamuaua'%w%mma@ﬁ? FBUAZWIANTTY UTLAn
Fundamental Fund (27%.) Dovdszunm W.ea. 2565" 79 ®
1A39n13 166640 mamauqmquﬁﬁuufﬁmmiﬂ“ﬁnwﬁ‘nmé"sj
waluladnrusaae3dite waztnunianingnad 1 (tmegn3)
o o & & PR =2 I A o«
fusunsaatlesauininnsansuaznsidauanidn

G

Uselomidmsunisanms

6. LONA1ID9DY

Canu, D.M., Solidoro, C., Umgiesser, G., Cucco, A. and
Ferrarin, C. 2012. Assessing confinement in coastal
lagoons. Marine pollution bulletin 64(11): 2391-2398.

Cucco, A., Umgiesser, G., Ferrarin, C., Perilli, A., Canu, D.M.
and Solidoro, C. 2009. Eulerian and lagrangian
transport time scales of a tidal active coastal basin.
Ecological Modelling 220(7): 913-922.

Lucas, L.V. and Deleersnijder, E. 2020. Timescale methods
for simplifying, understanding and modeling
biophysical and water quality processes in coastal
aquatic ecosystems: A review. Water 12(10): 2717.

Mao, X., Guo, X., Kubota, T. and Wang, Y. 2019. Numerical
studies on snow crab ( Chionoecetes opilio) larval
survival and transport in the Sea of Japan. Progress in
Oceanography 179: 102204.

Montafio, M.M., Suanda, S.H. and de Souza, J.M.A.C. 2023.
Modelled coastal circulation and Lagrangian statistics
from a large coastal embayment: The case of Bay of
Plenty, Aotearoa New Zealand. Estuarine, Coastal
and Shelf Science 281: 108212.

NASA. 2024. Wind data at 10 meters above sea level.
Available Source: http://www.gmao.gsfc.nasa.gov/
pubs/office_notes, June 19, 2024.

Onsri, N., Sivaipram, |., Boonsanit, P., Sagulsawasdipan, K.
and Saramul, S. 2024. Larval Dispersal Modelling
of the Blue Swimming Crab Portunus pelagicus

(Linnaeus, 1758) from the Crab Banks along the



Recent Science and Technology 17(3) 262233 (2025)

Coast of Trang Province, Southern Thailand. Water
16(2): 349.

Rhomad, H., Khalil, K., Neves, R., Sobrinho, J., Dias, J.M. and
Elkalay, K. 2022. Three-dimensional hydrodynamic
modelling of the Moroccan Atlantic coast: A case study
of Agadir bay. Journal of Sea Research 188: 102272.

Rizal, S., Damm, P., Wahid, M.A., Stindermann, J., llhamsyah,
Y., Iskandar, T. and Muhammad, M. 2012. General
circulation in the Malacca Strait and Andaman Sea: A
numerical model study. American Journal of
Environmental Sciences 8(5): 479-488.

Tanner, S.E., Teles-Machado, A., Martinho, F., Peliz, A. and
Cabral, H. N. 2017. Modelling larval dispersal dynamics
of common sole (Solea solea) along the western Iberian
coast. Progress in Oceanography 156: 78-90.

The British Oceanographic Data Centre (BODC). 2024. The
GEBCO_2022 Grid. Available Source: https:/iww.gebco.
net/data_and_products/gridded_bathymetry_data/gebco
_2022/, June 22, 2024.

Tsimplis, M.N., Proctor, R. and Flather, R.A. 1995. A two-
dimensional tidal model for the Mediterranean Sea.
Journal of Geophysical Research: Oceans 100(C8):
16223-16239.

Umgiesser, G., Ferrarin, C., Bajo, M., Bellafiore, D., Cucco, A.,
De Pascalis, F. and Arpaia, L. 2022. Hydrodynamic
modelling in marginal and coastal seas-The case of
the Adriatic Sea as a permanent laboratory for
numerical approach. Ocean Modelling 179: 102123.

Van Ormondt, M., Nederhoff, K. and van Dongeren, A. 2020.
Delft Dashboard: a quick set-up tool for hydrodynamic
models. Journal of Hydroinformatics 22(3): 510-527.

Wyrtki, K. 1961. Physical oceanography of the Southeast
Asian waters (Vol. 2). University of California,
Scripps Institution of Oceanography.

Yingarigul, S. 2021. Circulation pattern in the Andaman Sea
using three-dimensional hydrodynamic  model.
Master of Science (Marine Science), Chulalongkorn

University. (in Thai)



