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Circulation in the Bang Pakong River Mouth and Chonburi Coastal Area
Investigated Using a Hydrodynamic Model
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A two-dimensional hydrodynamic model was employed to investigate circulation in the Bang Pakong River
mouth and Chonburi coastal area. Mean wind and river discharge, and computed sea surface elevation from harmonic
analysis were used as major inputs in model simulation. Monthly mean currents were used to investigate circulation
patterns in the study area. The results illustrated seasonal variations in circulation, controlled by the monsoonal wind
systems and river discharge. Winds flowing from the north, the east and the south induce northward inflow in the
southern part and westward outflow in the northern part of the study area. In contrast, strong southwest monsoonal wind
generates eastward inflow in the northern part and southward outflow in the southern part of the study area. Discharge
from the Bang Pakong River generates strong seaward flow during its highest peak from August to October. Its influence
is not prominent, compared to wind forcing, in other seasons. Seasonal variations in circulation patterns, derived from
this study, may be used to explain seasonal variations in water qualities in the Bang Pakong River mouth and Chonburi

coastal area.

Keywords : circulation, estuary, Bang Pakong River, Chonburi, hydrodynamics model

*E-mail : anukul@buu.ac.th

50 auNa ysaudseiiudml / 15 19Inenen asyswn. 14 (2552) 2 : 50-60



N

Huiinsuiusin neausnansilasenizusion

a &

Mndulp u%'ﬁ’u iy Fde “9RiTn suufing uaz
“gundanmanzia nanfaduuvas uw”uﬁf Naluay
BULIR ‘A Tusou Lfluﬁﬂauﬁauﬁmgmm “afin way
17‘i°'1€1’z:yﬁaLﬂuu%nmﬁﬁwawﬁmﬁguﬁumamn (Burford et al,
2008; Humborg, 1997) 3sdaléidne piifuunsnin
811157 W unasnilvrameia uanmm%'mm'mqm
nysaludd 1o Zl’%f'ﬁoﬁmm "dnedu Sawndenluud
apamaufisesiu “sUudeulubhfisnanusiudunouiiay
ENINEE Tunsdlifigaiunannzd lasuana wlasgrende
mfmTui‘JQﬁ;ﬁu wazdvnzed “Bians ¢ Neely

] aaa

Y3 ﬁ‘luﬂ%mmmnu@”’; flae Iwansznuse ~9iEn
AT 3T UL laTuAaEN
U%nmmnLL;Jﬁf'mNﬁ:mLm:mﬂﬁﬁawimaq%
st 1) Hue m%ﬁﬁmm MANADTTUUNLIALAY
“gundonnanziaviinusnineaouuudiunsusan 9
mnm‘sﬁﬁumLLazLﬁuTmammuLﬁm SaMNeAINTIHNIEL
MIN“NIINNTINZLAEN AN URZRA NI 16 awalw

LL:Jﬁm'mJ:mLmzmﬂﬂﬁmfmaq%'nmﬂLﬂul,ma'aiaq%’u

100°40" E 100°50" E

2091 “piinduanianssuwmant Sodunsnailesuana
wlagunansznuzes “suwndeunimeiafiindusnagng
saifies pnalsfd nsfnenfinounn wlvgdulyluuum
maomim’sﬁm@mmwﬁwmoLﬂﬁuazﬁﬁmm @ ¥y ne
uaTAmE, 2550) LN ynsan a3 i
wiluaRafiiusnazdins@nemiedui luusiugalng
MBULL 11U NEDECO (1965), Neelasri (1981) LAy Sojisuporn
(1994) viavusalnddsetuiuiidne wu Ry ewd
wazAmy (1998) n1sAnEIMNEIunaTaTTas luiud
vinailsslifsewasenisianldlsznauniseduiens
WasuLYaT89 “suIndeanansianieg  Auaduls
Tasanzdnsuznislnadounsze diluiuil Sefanw
AUABMIWABULURIANT U MIunInIzany visems
¢ NAITBY 1TNANE NITUIUNTWANIDVNT 8anBLau
URZLIDINAI 99"y unasinouuay “aiiegeu
( w038 939AT, 2540) AN AFenaaeiuiinnzes
nsfn3denisinaisuzeensze hluiufivanuaih

v

Ydzng LLa:ﬁﬂﬂﬁﬁowimﬁaq%‘luﬂ%’oﬁ

101°E

2
uNiv19zng

13°30'N

13°20'N

< 13°10'N

il 1 Wund@nuinanusihunedznouasineiedianinsay3 uaNNANN I s uLNeS

Anukul Buranapratheprat / Burapha Sci. J. 14 (2009) 2 : 50-60 51



ol ladenmmsmasnsivaiounsz dluiud
a:ﬂ”aﬂﬁmﬁaﬁaga’[ué’nwm:ﬁviaLﬁaaua:mamquﬁuﬁﬁnm
Tumenfiaiduseeiidulyldonminazl¥i5ninsaia
Taeasamanziaslfiauazsulssaiamin Msdnslay
nMsluuuIaseneadiaan assaniunsidmadianie
aonfmeslunsmuImmslnaiounszu 1 oy
maRenniledt Waiildsuana ulauazgnihantdlunis
ﬁnm’[uﬁnumzﬁaman*ﬁwmw (Levasseur et al, 2007;
Walters, 1992) n1s@nmlunseil Dunsdszyndlduuy
Franefildlunmsfnmnisivadounszy dilusdinusnine
Tae ouna ysoudssfiiod uaz amssoum uIswwed (2541)
T wnsafmuindnszl tluiuiiidnas Weld 1wnsa
Anwnislvaiounszu tudnadinudiuiedznsuas
mﬂﬁlq%’awfm'ﬁaﬁ\lﬁaﬂwﬁmwu

o = ‘0’
Lmumaaam{lﬂanﬂumzu U1
¥N13MIVAN (Governing equations) filddnm

o

dnsaunslvadsunsse urluasetl Wy wnisuuy a9id

i J 1

fiduwindnszy teisnsenandn Usznoudie wn1s
n3Adpuf (Equations of motion) LAY Nmimg%’nﬁma
(Continuity equation) lasfiansanilads dwivil#iAn
nszn ilusdnaidnmae ax tiduines uazuse “penu
fannfiunzia wms (1) uar @) Fu snsmsedeud
PO9NTTL 1 U WmM3 (3) Ae umMIpuinENIR

61/7 . g a <t e
E-ZQsm @v+gD £= T.-T, (1)
@-2Qsin p.ut+gD on_ T - Tb @)
ot a T
@4- v + on_ 0 ©)
ox 0Oy Ot

e x uaz y A szazmeluuuniiaaz fusan-nzfusn uag
Tuwiamila-T8 amaddy; u uaz v Ao s denils
¥UI8ANENT (Transport per unit width) Tunwiunu x uay
y NEdL; 1 Ao ArszduthfdssuluarndenuEnads
. g AedanuTaiiAnanussliindaezedlan (9.8 m s?); D
Ao anudniady; ¢ Aovan; Q ADANANTUBINNTVIY
209lan (7.29x10° rad s7); @ Ao acfigm; 71 WA iy R
wenzaviladefintanuse “samuiiRmzaluinuy x uay

L% 4

52 puna ysulseiilind

—

unu y eanuaey; 7,

W39~ BAMUDDINUNZ LA TULLILNL X LAZWNAL Y AINAIGL

—

7T wae T
s b

16 uns (@) wae (5) MmEdy Fodl

LA Tby fn wanzaeiladeiuiain

ANTIRLL maTugﬂ NI AR AT

T=k|w|w @)
T=k,|V|V (5)

\dle k_fe ‘Uz “N3pa9use “amuiitiaanan (1.1 x 109);
k, @ ‘N3t “M3pa9useL “amuiiianniutiemeia (2.5
x 109); W fe anasranfisedu 10 m wieiunzia; V o
pwiinszu 1h Mk waz &, dudiiivsinguazlily
M3ANEIPDY Bunpapong et al. (1985)
Tunsmuaunizl thieaesiamesiiy  ims
muquﬁv’awum:gnLﬂﬁﬂugﬂﬁamuﬁﬂuﬁ%‘L%oéhl,ammu
wase “piflasuaclimatianaud smamaseusieIsiedle
(ADI: Alternating-Direction Implicit finite different method)
L‘fluLLumhamﬁgnﬂ’mm%uﬂ%v’oLLiﬂTmﬂ Lendertse (1967)
Taalduszyndldszuuiiiansenan (Spherical coordinate)

Tumanniswasunlasrwisdmasaoseaznig

nsufuuiuuuIIRasuasnsinIaadaya msu
udidnen
LLuuﬁwaaaﬁmaummmiﬁ'}mmagiuﬁuﬁdn\lwa
AELUUTOVNG Tapvinisivuasuiatosniansauanls
fiauradnuinwafiazvinisfnsdnsusnislvaliou
nscil ﬂéﬂuv%L’Jmﬂ’mLLJJ‘I:l;’mN‘IJtﬂ\‘iLLat"ﬁ’]ﬂﬁj\ﬁ\‘m’J’Wﬁaq%
Tt Foldrmualifzunawindy 1 x 1 AUan 3o Useanou
1.852 x 1.852 Alawwas TuuiazAgauazanign ausy
matmuszeuansAwnlFfisnangniiuidne &
JoqUse sAifiefarsandninafiinainunaiuiidnade
ffsonsinadsuluiuiidnudaiuuinaiidnuus Dalas
gan neiag1ainenouuu deya ETOPOS (http:/www.ngdc.
noaa.gov/mgg/global/relief/ETOPO5/) gnﬁ’m’fl'ﬁ'lﬂu“ﬁaga
AMNAN "WMTUNIIAIUIIN ﬁagaaﬂ%ﬁhmﬁﬂ 8 U (nwil 2)
Fousd w.e. 2523 feT w.e. 2530 B89 European Center for
Medium Range Weather Forecast (ECMWF) ﬁagaﬁ’wh"ﬂa\‘l
withusinass wsiwindu wshidmszen uazwsituazne

/ N5 ATINMEEN ATYIWN. 14 (2552) 2 : 50-60



Lﬂuﬁaadataﬁﬂﬁiﬁaﬁnmsm’;ﬁrﬂmanimaﬂs:mu (il 3) lfa1n Buranapratheprat et al. (2002) Fuifudoyaiads
Foyauwiudiudnase waihvidu wazusdmeszer  Medeuainmiansiatalull 2537 - 2541
16a1n Snidvongs (1998) udpyauitanuaitinusdzne

14 Jan Feb Mar Apr May Jun Jul Aug Sep Oct (yﬁec

wind speed (m/s)

2 2 VARBSNTEL ammlﬁaumﬁﬂmnﬁaga 8 1 289 ECMWF Tuv3iiauhnusitiunedeng (Buranapratheprat and
Yanagi, 2003)

3
m’/s

3000
= 1191)ena

NTZEN

- BE
2500 [ wsinaog
2000

1500

1000- 7

500+

N.A.
f.f. ne.

amil 3 Ynanivihadsseiieuzeusii tevandiivaas 'vinusinensuuy
31 : Snidvongs (1998) WAy Buranapratheprat et al. (2002)

wuudaesgnimualinsze duaznisisuudag K O M ua: s ildTumsdunassiuindueiiolu

FLAVUMELAVDY AIELTNAU (Initial condition) ﬁﬁi'n,ﬂuquﬁ TBNUBBY DR DAAEIAVT (2541) TUNAIBINTTAUIN

v3endlu nazdiily Azeuafiviiauduida (Open  (Time step) Wity 1,800 3wnil wuudasegn “Slisuiu

boundary) nedulimasslneasuuy udszauid
deswuainssduanudniads (Sea surface elevation) i
TsannmsmunilagAsimnesiansladia (Harmonic analysis)
POIUTIN TRAL  LasvaAu 'auﬁiﬁszﬁuﬁqﬁagji:ij
Vi asldnnmstssinumuouide “y daeiisndlade

nssuanlasldfuaaadniduna aetu dssanidu
v eyl a1z Ges (Steady state) 91Nt
AINTTL 19U 30 Tu %gmﬁuﬁ’uﬁaﬁ’mﬁLaﬁmmt
u aoduwadwinmslwadounszy tieisredeu

53



mMslvadsunssy YUSuUINLNEIUINUS NI LAL anndaviudnuusnIzy anfinnanfidnsJusanideanile

sneiletonSataus Tugradloungadnisuuasfunan eglsfifgUuuunis
9

. ) a o ¥ o a a A & &
?j']\‘]ﬁ\‘]LL@iLﬂaqu]ﬁﬁﬂ']EJu (Mwil 4 @) §9 Wauduau \l‘ﬂﬂmﬂuﬂﬁou UNBNALVANDULANLLANYUINAIMNLITAARN LND

o o . ° a a a & a o oo o
(it 4 n) N3z th 'auTwmﬂuwumummL%’Juaﬂn’h 10 NItu ansinsasuianslilufidasSusanuasiald
cm/s Wansinadsunssi Wannensuldnusalndiu luhadeunnmanudisuine wisuinalndfiun

o o o % o o % a & 6 a
Lﬂ']:““’ﬁal,l,a:ﬁ%wmﬁumg‘maumuama s smiufievng WNUNUNUENY NTeLL u'mmu'mm'mLi'ammmmyugﬂLmu

nslralsudauueanaINNUAIN AR TUAN nTsl Ul milnadsuiilifanu lasandfinaiiinecusii

. . _ . @ o 4 2 - o
uilizunm 1.0-2.0 cm/s efimdeusennnnintuusudus vuznagflussden (< 150 ms) Tugaeil (nwil 3)

v
UNIAN DUNNUD
T T

2.0 cm/s
—

08 08
mithalzng mirhnalzne

- e 0 PEPEEE
- e e 4 < v « € 6 ¢ @« < € € v
- = N N & © ® oF oA > 4 € € & &€ « ¢« € v A > 3
- & * "% % % R »r o oz ¢ < © T T & = % ¢« R ¥ ¢ g T T v
« e« w &« "R A Koo o< o< e e e e =% « R ® L o4os s«
ceww®w R <R v P T T U PR PR
ceeenS Ny oo cee e e NN Loy o
ceewwARAY L e e e NN Ll
cecewR AT, ..._..,..\\'\“‘ubo
¢.¢.¢¢~¢~\\\'\.ev. .-«««.-\'\'\'\uo*~’
_¢¢.¢¢.¢.\\'\‘r;¢- _,,,,,\\'\‘.,ffﬁ
‘..‘..‘\\\ PR ,._,.,._\\'\ Lo bt
PP IR PRI B ‘,,,,\x\ P B}
P Le o .....—\\\ PR
« e s+ e n PECER .¢~..'\*'\ RS
‘.,.,\u\ ,‘\'\ ‘,,<‘,\\\ {s\\
‘.¢“\~‘\,$\\ ,,,,.‘!‘X‘(x\\
IR U T A D ,,,,.\11\,* 1
« e e [ 2%, « Wt a»4-~0¢1”‘/‘~ t
PR T LA 7 [ ] LIV /
R I A W T« YLt T sEenn
e} Lot Lt Pt
““‘\QP:Q;, .‘0.*;%%?7;*//'{" OHSkm
L 6 6 ¢ & - cl - e e e - “
1 1 ] 1
Hnay
T

LNHIYU
T

wirhnalzn

» > » 3 - FE

s a4 <o« T

D T > 4 v e v V4 oaaa

P T PR e s e ey vt e

€ € € £ e > N F oL L e ¢ € k £ £ ¢ € K T b & < & €

e e e e =Nl D UL T
‘CC«VK‘\‘Al'Ak ‘Hll("\tvﬁYL'

e e e s e NV Loy P I T T e

e e s e eR <N Lo L e e e ane NN L 1;@%
v~ NV L x4 P N S I R B
_‘,,,‘,(\R\‘.A”’ x«;t,‘u‘t,,"?. 7
,,,,,\x“,.1r ,,‘,,\u\i,.1r
,,,,,\x'\“.11 ‘,‘,,\x““.'1
,,,,,\n\\,.'\\,‘ﬂnum& v e e~ s VY oV CNananay
DDA S U S U N DTS S S B N
,,,,,\x\\,\\\ P S TP U N
""""“1“\\ ,,,,,\11“‘\\"
P SR A I I ,,,,,nn,‘}m
S EE NN R A

[ T L /)‘ ey bk T vyt /o

e { V.; :‘ﬁ%‘i]‘]ﬂ e { V.rr 'f 3519
SOSNEE! <Ly . . SESEE ! vy o <k
xxxev\xp—v\/’ “k‘k\xp“/‘ At
e A Pk PN

2wl 4n nslviaisunszi ﬁ’m%nmmﬂLLsJﬁm'l\ﬁJ:mLLam'mBN%wimaq%TumaLﬁauumﬁﬂu TILADULNENEU

54



SRS
1.0

o
'
P
a

o
o

a

ALIUAULAUDYDINUNIIANWNNA
1

Frurawnnin
AR U LAY

1
a

HUID

=
a

o
o

yIntt

ANy

Ationlu

n
NTEALAULLA

il
HDUNVBILADUNGAINILU AN LADUNUIANNNIUNT

a
o

A
=l

o
°

AUAN NITEE WD

°

AHIUUINEIAY

NauEu

lvaitianluy

Nz Ui
U3

%
°

£IIN3INAL

a

("wn 3)

o

LUBNRN

]
AN
cm/s

a

NINN

JENAIINNITH

ARAY
AUAN
1y

SWOBNNAN (
<bb

Fanusidesnin

Austae

a

Ale
2) ¥l¥ing

=
U

NINAN

NYUNANNINNARN

Uq’

(

slann Tae
Uasfianienisluas

PUNIIINN

Nlnad
UBILADULNHIBULA
HINANL
Fuanuingdu

%
°

g
1

TIENAINADU

fu

WANDUIALLIG

@ .
=Y~1

BINUBIL

bb
X

o
o

a

16 luneiian
fSNIABUL

nslradsuns

LN

4 N URY 4 )
1.0 cm/s
HEN
‘ﬁumsm

Q

NYHNAN

T T we
-
aﬂu g = E
= N G - -
AS o -
Z g 3
= =
=) >
4 =
= 2
- > VO]
a0 =9
"2 . 2
= a B e e A =
L I R N =
P e R e b & b T RGNV m it N it A IR
. \\\\llvl\\«li\olll/‘lvlo/l <=l .\\ \.\q\v|v|v|v\~\~\v|v|«|v|¢lv/rlﬁwlv|v/v/wl
“\c\\\«\«\«\v\«\.\.l&&vL . P v v 7 \.\q\q\-\.\clvlv\v\«\«l.‘v&-. P v v
P A e a4, D, i A A oA Ay ey A,
e B S AT A AT Ay Y gy
“\.\i\d\\v\v\«\\ﬁl‘llntvavcn “\\d\\\ﬁ\c\v\billzryhcvxx
\\\\\\\\.llll/(/ltl{/ \\\\\«\v\.\v\.ll/‘/»/v//l(l//
\\-\-\.\q\v\c\v\\'lol/lw{/rlll// \\.\-\4\«\-\«\-\-\vl'llv/././ll$/-/s/
\““\\\.\\\\111!/1444/( \“““\\\\\\llll/(lll//
\\“\\\\\\'lll/'/(lll(/ \\\\“\\\\lJJJ///JJJ//
\\\\\\ltlll{lll(l ST e NSNS SN
1 1 1 1
e T T T
= g g
© = ] = i
= wn = 0
<< » [
s e b o< = =
N o
vy vy oeoa N -
= &
v v b b & & ¥ wem v “ v -7 >
v v vy Lo oe® lm v LUy 7 vy
vV 4 4 s s s p—4 = “ T I NNT s s>y < < <\r
VN AN Yttt e ——— X (e a B S T I T SR IR TR
DR NN o I e G O
I T S T ) Mm_ LI I = S Y
B P TR PP SR S L 4 v w [ “\.\\\.\tt»&»‘.‘r.‘rv v,
D e X = N P L
P s s aa Ay N Y Y Y s ke AAAT AT e G an Ny ey oy
L I I R R N I o ot ey \\\\\«ll&b&l!t««e»k\.\.\
L e T VR VRN NN
“\‘...‘4;‘,.«“.,:..;.»..» \\\\\\-\v\.\.bllllffi.,././(
~\-~0ao¢¢‘a‘.n‘.¢...¢. “\\\\\X\\ll((l{/&ll{/
ﬁ»...-caa.nuuwxuxx.z»»»,u N\\\\\&&X%Jl{{f{{«l//
R R R T \\\\\&&XG&JKK{(##J{(
1 1 1 1

55

a

2 A

SN} Lﬁaquumﬂu INLABU NWIAN

Saraus u
9

FNIAYAY

Yenaazsneig

v
°

HUTUN

U1t

WU

v
°

47 M3lvadsunscl

A
aMn



?iaqﬁ”’aLwiLﬁauﬁqmﬂuﬁmﬁau”amﬂu (il 4 2)
m‘flmmﬁamwnmoﬁﬁm:"‘a’umnﬁﬁﬁoLLiﬁaanguﬁN 3.0-4.0
m/s (nwdi 2) vhldnssu dhillwadnanluiuiigmie
P eiinz Tuanfimaouseiuluszd 2.0-30 cm/s Taw
sz hlugenaidanadsnnnitlugisnaidu
TuserDlnefianmensivaannnsiewilons ;ﬁﬂiﬁmaoﬁuﬁ
msuluvdnadndfutnusidszne Bufinislnadiou

AfdAAeanaNUINLEU s T NrasA NS ANTY

¥

Wuasuann1TasunyasresUsuiainvinfinauluy
wiazdNAaU (N 3)

Tugadeuiugnsuuazaaian (Mwd 4 a) lesan
Hugrwasuananss sazuandoelildfuauus o
azFupenidoomile (mdl 2) SeilWEainsze dilva
Wsnlufuiianfialdluvsnalngiomne % Tususd
nszu hanmeas Yuanitlvaiin aeumilevasiuiiluzag
\ieuraunihilseasusngliiuey nszu vhlassnly
Huiiflaragiaindt 1.0 cm/s snuluudnulnusith
vsdznefinszu thildause issenifugisiiviviaen
wsihnevsnefiviann ol eluseudifeesTussdufiannnin
1,000 m¥s (nwil 3)

v
NHEEU Aainy
T T T T
vy v e
wvhnazng uthnailzng
> > 5 =
—~_—~—— N s > 3 L 4 <« ¢ ¢ <« < ¢
B N N ) s 4 4 ¢ & € < Fr AV
IR P T R e
Vvl ke e R R R
LR A S AR 4-4-«-4-9‘*\‘,,,,.,,/
[ IR A A A ceceeNeNR Ly
N A A krrr*‘*::wr*/ﬁel
YLy e e e N«
| s ey e e~ _—rrr«\*\\/‘/o |
R A N A A ,..,,Ku\k‘_,
A N ‘Qtd'k\“?‘b’
R N A P
AR FIANILG §Y] P N A
AR RN P
BRI pe e e e VAT 0N
vov v et r Y e ~....‘\1‘{‘\
tvttv“""/‘-" .,,‘*.1??1“‘
cv vt e e .....‘r.t“‘
"“\‘t' "" behl-11 r‘k’
R S wsw | [ el TRTU T A |
v 1 R »-.».T‘ ‘fr
4111.(\\"3“ 0 i »g«.."‘aa,ff 0 5 km
4»*1«.(\‘?‘3" ,...,\"P.,‘)‘,
1 1 1 1
=)
NEAINMEU FUNAN
T

1) !‘;
withineeng

—— N e e e oo
PR N U L O v

PP N O U T L R,

PR S N T T S A R, l
PPN T W N Y RS 1
\..«u&\\\\‘.",< t
&g«\\\'\\‘(;.c,‘t v
s\\x\\\'\“~;‘tt .
e AN NN L
"‘ggk'\\\‘L<¢,. T
‘a‘K\\\§}»¢tA

cew e w A n Vet

cee eV DT Nanasay
“‘.“\'\"‘,¢‘»A

B B VDA NN
‘vvvv“‘\‘,«\K‘

cece- LTt _ Va1

e A

A hoa e s . A 2 s
R vv’}’q f535191
S P [

< v s e . _.*’/“ 9_._._._._5'_km
e s e e Yrdllag

!
!
I
7
Vd
P
e

A > 7 A 3 o4 L v

VL

’
’
’
’
7
A NAAAAAAA
N AAAL AT A ARt
P e s ey e <

22222 T T s a

—

P B T S S S O I T S

T
A A s a2 s A A AR
L N
LI N
L A
[ A
(J’

a
39191

0 5 km
-+

W//ﬂ»a—va’ﬂ)a t vy

R B P T S,
;v-»\.\‘s""

<
>
Ly
NS
)

2wl 4a nslviadsunszi u”m%nmmﬂLLaJﬁﬁuwaU:nau,a:"mﬂﬁa%’awﬁmaqﬂuﬁ’mLﬁauﬁumﬂu fuLApUsUINAN

56



NS UNBURNANISATUIVNVAIIINNITASIIN

(Model verification)

Tsiniswisudisuainsze ifimuialdiuen
NIl ﬁé’lﬁﬁlﬂ\lﬁ’ﬁdmﬂmiﬁﬁ’lﬁﬁﬂi’ﬂiﬂEl‘llju 399 YN a3
PDIANENTINNTIRVUVNTOA Tmmjuﬁﬁmﬁ"’aagiumamw
Hufidnwadell ApYju "9 ﬁaﬁﬁﬁﬂagﬁazﬁgm 13°16’ 00" N
aD93yA 100°45" 327 E wansiieuiipuaingzu NN
WiauNNTIAN Uazifaudiquisu 2547 %‘mﬂuﬁumummqg
w3 wnzusenidsawilauazauns qumﬁumﬁm‘lﬁmuﬁﬁﬁu
nmswisuifisuainisivadounszu dw acliifiuds

AN anRdaulazly DAA&DIIBIHANITAIUILALAIRIN

1197579 AT TUIATINNE (Magnitude) WALAANIY
(Direction) N13iu3BuifisusunaauSITanIz v
(Instantaneous current) WU’j’lﬁgowm’mn’ﬁm’Jﬁ)‘ﬁ'ﬂLL@ZLL‘UU
Frapviiuuiliandl sandooiu TawdAradpsoonszu 1
alilasuuudassiien snidedsiiléannmsnsae
Sadnifaeluszaufisnemulaiiu 5.0 cm/s Tuke segroan
3wt 1) “wsuTuwsfiens nszu dhisnwauznislnatu
uazasmudnEnaTatuhadasfinaiouaz duly lunun
Aawile- 16 wiwulvluwufieas Jusenidoanila-ns Tuan
deslfidntos (il 5) seilnasnnuuusiaseiuualis
NMSUUTBIRANNNINNIIHRINNTATIITAUTEHU 5 BIFN

a3 1 wanTUSeuieusuinanaEi eIt Ungize (Instantaneous Current) SE73NAT LERINNNTATIVTALAS

anmfmwInlasuuudaes Tuieunnsian uazliguisu 2537

IUIRANMNIFITBINTEU 1 (cm/s)

AU ﬁuﬂﬂaeﬁaga \afe + SD ¢ M .0
NINAN 2537 NNIRTIIA 1548 £ 11.29 0.20 50.70
LULINRDY 1912 + 1154 0.31 65.68

fiqueu 2537 3937930 14.62 + 1237 0.20 56.70
LUUIRDY 17.56 = 11.49 0.40 48.63

Fsaman1sAnEn
NANIIANELASNITUTBUTBURNANITAIUIUTUNG
NMsneda u aelifiudednsnazeniduinasdidse
nszu idhaay (nd 5) Tususfimnfinsaniimslnadou
Fofusnwuznsze 1itinenn1InIesendinIze i
Frwnuzeanly (Residual current) vinlWBNSWATEIANNT R
Yssnanheih wanihduhae senislnadisuiinueude
Wy msluadsufindsniilasindutiigs (Tide-induced
residual current) fiievneaniiald Aemilovasiuil adne
Auludnefilasudnsnaannasus Anziuspniduawile e
sl ddsuangd (il 6) p1aRnAINFINNL “Fadi
wifloniinsze dhduusaniinsze dasduwaldnszu
1h vadfalumemide  aslsAdnsudsuuasguuoy
mﬂwm‘iaﬂunm Woumuwan13fne (nwd 4) w a9
Tidudranuasivirfidndnamieniniduinas sz
wnidutasdidndnaninnitud gmmumi\lwaﬁﬂu%
13JLﬂﬁ’iﬂuLuJa\wﬁaLan?iwuﬁmﬁaﬂmwia:qgma

nsasuudasmuggniazesdnsuznislnaliou
NIzl ﬁm’%nmmnu,s\i*fﬁmaﬁ:muazmaéﬂﬁwﬁ’maq%
auns awmisniihmzeanasusninadnanluiiuily
faneiiuansneiu T luTugefianfivudlinaeefiane

@ a

fvaunaniidwile Arnsiusen wasfiald sewinaifeu
WOAINIBY LATLADUNUIAN lhnziaanaeuaniva
danluiiufianialituan damids anmiudelrasenain
Mufimefians SuanTumenduiuzeiiaauns uanfians uan
ATy sevninfaudguisy uaziiau AN Lians
Tnadsuludnwusiinssiwiu  Asflimealuadinnlu
Hufimouvuanfidaztuan arniuisluaaslunisialiau
nsvisluapananiuiily  “wmsunmislvadsunszu iy
Hrvdudafiutowdsuggus § afidnuusiliuiueu i
mnﬁﬂmoauﬁmﬁﬂuuﬂaﬁuﬁwLﬂﬁﬂquma iy
Snsnaznstivinanusthusdrnevildnsze s
Pnusiiiifdousaiasnannszuauns Entrainment ¥l
Aanszu ihiilnasananuinatinusitfimaousdugae

Anukul Buranapratheprat / Burapha Sci. J. 14 (2009) 2 : 50-60 57



Measured
[ ‘ ‘ / , /
I 4 / 4 A )‘ /!}lAA~4 | Al I o UM ‘
TN T T I TN T Iy A
‘ 70 4 ‘ ‘
Simulated
’ ' (| 4. » )
7 r YN’y 7 /l Ty g mpmy
I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T 1
0 5 10 15 20 25 30
Days
— 03 m/s
— 0.5m/s
Measured

MMW%W%«W/MW%%%%%

Simulated

Days

amwil 5 madSsuieudinszu dfildainnisialasu 999 gnaen esivsnalndiune ™S usrainnismuan

Tasuuudnass Tuzadaunnsiay (n)

o “ameniafauiugeu aelsin deRenarnvena
nseuaoaiaduld Wssenuunsians aedadilalu
nsfneld wnTsanensTe 1hiiBnanananaw
LANANSTBS AN ILLUT BTN EgNa AN °1ﬁcy1u§]@m@
fifidalnans ‘neialutsanaannlé
&nwurnisivaisudilgainwanisfnen a1eunly
L%BNIHGﬁUﬂﬁLﬂﬁﬂuLLU@d@ﬂJﬂﬁWﬁ"m:L@qu%L’Jm‘iJ’mLLSJ‘IE’]
moﬂznoLLawwBﬂo%wﬁ’maq%Lﬁﬂaﬁuwani:wumn

dmnzianisuani natduluiuild nandAsluzqvan

58

uarlugiafiaufiquisu 2537 (2)

w5 unsiusandeumile Tt mziaannudiusning
aoua9ilont Inadanlufiudl Tusmsfigisiianss Y
azTuandeslifimaounse dmziansiumilavesenalng
aeuvuaz nadnan luiuiiniions Suan Saandulylin
mimﬁﬂuLL‘}Jaa@mmwﬁﬂmﬂiuﬁuﬁawalﬁ*fuﬁmﬁwaa’m‘l:i"ﬂ
#lnadinnannisusnitufiannstsusaluysuiui
wANANAUAINOYNA Foduvssifuiiun wladnufsaa
“NAUSEN9 wanilselulusuan



.2
nui19deng

[—
v

A 2 2 4 4
[

« <« ¢ ¢
« . € v < ¢ < A
« &« % % F r A 7 >
« & € € ® v b 4 > >
« * ¢ X » * a2 . . >
* € ¥ W ‘kt’;)»;
« & & « \“"Advp
S T S Y VP
“1“\\\7,4r;
“'Q‘R‘\T'>‘,

_t$t$s\‘\t'rf.‘
‘6<‘e\\\t'y14
,,‘.,'\Rl‘t‘,T.
t§4‘5"(\{‘¢‘r
16665\\\ ‘g\‘
.,.,.\kl\l\,’\\
“““"“/‘\‘
« ¢t ¢ e @ fT\l(\\\
B W IR VR W

| v v v v v J 'VK“ ’
T T YT or o« M t
r T o<« o ! ¢
46464-§ ..‘/,r
“« ¢« ¢ ¢ « ‘D)“//

2wl 6 nslvadsunszt UnuSahnwiiuNyEnsas
eisTeninsayInfasanamzadsaininiu
1189
51

q

wuudasslalaslounfia eefif Idgnianld@nm
nsluadounszy hustanusihusdsnanazaneil
FNIABAYT HanIANIL A viiuiadnSnazavanns Rt
LLa:ﬂ%mmﬁwhﬁﬁﬁiamsLﬂ&"ﬂumemqumammﬁnumz
malwadounszu 1 axanmeiiawile fidasTusanuas
Aels ﬁ'ﬂﬁl,ﬁmmﬂmﬁﬂumﬂﬁﬁ‘[ﬁﬁu;ﬁﬂmﬁa w3
Inawusenlumeiaas Yuan Tusaezilugieiianns u
arFuanidoolifimaouss hanslnadisussaiidunlu

a ]

VSunsuilarasiunaIniaas Suanudlnaas ;ﬁﬂiﬁ

a '

dndwaainuidvedzneildnszu Wlvasen veia
fifdousaluggguiann

AAnssxUssnMa

el ldsusuyszana du YU AITBUAIDIA

°

Uszddeudszuna 2543 vevpuAnl  ANATBUVNINAT

¥ %
° o

Lﬁmﬂaﬁagani:u u’l"\i'lﬂﬂ’liﬁﬁ’)ﬁ)’)ﬂiﬂtl‘llju Z\ql‘llliﬁ’l 5 uag

MAINNETAT A3 AuEANENAY A5 "nsun1s U Wu
qﬂnsnﬁm:“ﬁa’mmmm LN tun3vAdY 2970UAN
Qﬂs:tﬁuummmﬁ”’o Anvufilaldduuzi miunis
ﬂ%’uﬂyummwﬂﬁﬁmmgnﬁaa uyscﬁmn;ﬁu

1N 19891989

a8 47Nz, Wby N ANTIL 8175 VIUTING UATUIIN
NDNTEDN. (2550). mumscﬁ@mmwﬁwwﬁomm
ariusen U 2548. 215 13IenA1 aTyIw, 12(1),
33-44.

WY INNA UREAME. (2541). MIAnEIAM NUEN R T ©
wadl use Fanm huvSahnushiunezng 2537-
2540, 189113981AT9NN5I98590 NRCT-JSPS.

0f pRfiesfies. (2541). nsdAneguuumMslnaizuzes
dhusnusnineeuuiles Buvusassmadam a3
menfinusUiuorumdudia, ausinerdr a3
W INENRBY TN BRYS.

N0R 930A9. (2540). TITNemvnsia. MAINMATAN BT
AEINENAY AT N AINENdYIIT BaLS.

auna Ysudseiiuiml uazanssuw UsIWIIA. (2541).
miﬁnmmsLﬁﬁﬂuuﬁmmqumamaoni:LL il
glng laglduuudassmdam asuvy 2 Af.
1M5TAT A3, 4(2), 27-39.

Bunpapong, M., Reid, R.O. & Whitaker, E. (1985). An
Investigation of Hurricane-Induced Forerunner Surge
in the Gulf of Mexico. Research conducted through
Texas A&M Research Foundation Project 4667, Texas
A&M University USA.

Buranapratheprat, A. & Yanagi, T. (2003). Seasonal variations
in circulation and average residence time of the
Bangpakong estuary, Thailand. La mer, 41, 199-
213.

Buranapratheprat, A., Yanagi, T., Boonphakdee, T. &
Sawangwong, P. (2002). Seasonal variations in
inorganic nutrient budgets of the Bangpakong
estuary, Thailand. Journal of Oceanography 58, 557-
564.

Anukul Buranapratheprat / Burapha Sci. J. 14 (2009) 2 : 50-60 59



Burford, M.A., Alongi, D.M., McKinnon, AD. & Trott, LA.
(2008). Primary production and nutrients in a tropical
macrotidal estuary, Darwin Harbour, Australia.
Estuarine, Coastal and Shelf Science, 79(3), 440-
448.

Humborg, C. (1997). Primary productivity regime and nutrient
removal in the Danube estuary. Estuarine, Coastal
and Shelf Science. 45(5), 579-589.

Leendertse, J. J. (1967). Aspects of a Computational Model
for Long-Period Water-Wave Propagation.
Memorandum RM-5294-PR, United States Air Force,
USA.

Levasseur, A., Shi, L, Wells, N.C., Purdie, D.A. & Kelly-
Gerreyn, B.A. (2007). A three-dimensional
hydrodynamic model of estuarine circulation with
an application to Southampton Water, UK. Estuarine,
Coastal and Shelf Science, 73(3-4), 753-767.

NEDECO. (1965). A Study on the Siltation of the Bangkok
Port Channel. The Hage, Holland.

Neelasri, K. (1981). Analysis of the observed current during
the inter-monsoon period. Proceedings the 2"
Seminar on Water Quality and Living Resources in
Thai Water, pp. 57-63.

Sojisuporn, P. (1994). Density-driven and wind-driven current
in the upper Gulf of Thailand. Proceedings I0C-
WESTPAC 3° International Scientific Symposium,
pp. 374-385.

Snidvongs, A. (1998). The oceanography of the Gulf of
Thailand: Research and management policy. pp 1-
68. In D.M. Johnston (ed.) SEAPOL Integrated Studies
of the Gulf of Thailand, Vol. 1. Southeast Asian
Programme in Ocean Law, Policy and Management
(SEAPOL).

Walters, RA. (1992). A three-dimensional, finite element
model for coastal and estuarine circulation.
Continental Shelf Research, 12(1), 83-102.

60 auNa ysaudseiiudml / 15 19Inenen asyswn. 14 (2552) 2 : 50-60



