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A tidal model of Southwestern Asia Sea

BN, eHW, & FEE
1. ¥
AIEY) A(Asl 1, 1949 1/6" B-RE AYEE Ze HolAo} 899 87l S¥ie 8
Wiaxg #A Agdoldoz A3t B Ao M DBDBS databaseol 58 AA 4 4
Ag adE AHL3e 5% Az WA Gulf of Siam(Thailand), F& =8, Auls)(Java Sea)®
IH3e YL £YAAT. AFAAE Malaccasi P 2 M3<doln] H2 A= oz HY, B
F73A€ UngE-2&48 %, e d2 Celebes(Sulawesi)e] ¥% €2 Manado, Celebes
Alel Makasar¥2 3} Floresid el H9d€ 4743 57049 MY AAES A3t o M9 g5
BYHEL AY Ak skl Delftdal d749 Sundadly =232 S0kmzA} Rahman,
Isoda ¥ Yanagi(1990)¢] West Malaysia®2 32 20kmZ 2} A R Fangel 4322y L ol
o & A MAE YL o] HAL olAo} dF e F3et eI} Sumatra, JavaS
QA3 95Y dx9 UPW A=A oy £ 29 LM ASA) RWERTY 2 94
AxA ARE EdZ @ 2RAVE A A B RE ATRA Bio g B QF
qAE 5% 19 M AAY LY £YNA o] HA9 HW FHL FNHoD £9%U 4
A ZYE Y39 o] Ade] B HEL B8 A4 1A AR MYRSE AASNS &
Eﬁt(Sea Surface Topography)& =3l HBRHB-E AR Ided IIFHY ¢ Fu4 §
% 2499 o] 2y e dFA NG Ry 2Uo|dRd QojH 53] 2] wyx
ﬁi&iﬂﬁ(Post tsunami runup survey)slAle FXHQ ML fFo] Hagd olq 'rr%"él U
oun] A BR A AoME 7| nYo 2 o)lgH $ U},
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e 33 2o
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& AA a4 dE £4 b RAA 8 7129 $4
H A FH4(H=h+8 R AT wiA &

/¢ Corioris Alg= (Y% RAo2 71, f=2wsing) w AT 34 ZtE&x

ky @ A olE A4 (00025 ) g B mRE

u, v: 54 HFd 4 A¥(Depth-mean current)

u= h{l-E fhu(z)dz

uz), v(z) : AA WA 3 F£4] zdM9 x, ¢ B F& AL
& - FHEY
a, B MWEA HEREW L AREY RAEZ AT AF Aguid g A4

239 Y AAde EFol fldx sIAdn HAsed 549 MY A #Ewe
Schwiderski®] 1° GOTD(Global Ocean Tidal Data)olA &34},

2y} AM AWH QAale &R, HREYE AESY RHES A 9] Aujzoz
28310 A3y gAdME A W £ oAxle] 43S FHEWA g A2 Jehdle =
(Schiwiderski &, 1978) & 714

B=1+k—h

ol k, he EHSE S mREw AaaAs FAY e A4 Love numbergl A3io o
WwHo g BE 4#iol W3l k=030, h=061-2 FH31 N0V I ArsIME )9} o] HEAYY. &
€ HY¥AM(equilibdum tide)o2A WUF ) AdFze A% 44 og 4oz FojAr,
(Schwiderski, 1979)

LAWY : £=K- cos’dcos(ot+2x)

HiBM : & =K sin2¢cos(at+x)

ol x, ¢t ANEE YEHUT 2z B2 UY IEKTH AE4E(g) & T TG

Tidal mode K(m) o(10 74/ sec)
M 0.242334 1.40519
S2 0.112841 1.45444
Ki 0.141565 0.72921
O 0.100574 0.67598

Ray$t Sanchez(1989)9] Q7o maw A##wel REZ ¢ AFAvA ) & G4 A
ol 4¥ T FUshs AHEYHS AREwe iEn O g 9RYEE PAde =N A
¥ Foremans(1992)& AA4L=A BZAEZ FE BYRS AAE A¢ dFA Rayst
Sanchez(1989)e} A Aol HBEQA 29+ 094 £BEEA 35 09539 e 47 AA
ol 2t 2E S¥el i ¢=09462 e £ AFAME o] 5SS AL
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Choi(1980)¢] 314 whgQl o) Az FAojNe) AR Aol WE A R #EEHEes
AMPT. B BN #E AR FA Ade SR B 1/12°X1/12° MASAH T4
At CFL Piz7o) hAE A4E 98 APez o)8sle] AUR s 155250224 12
K771 2880709 timestepe BANAT. HAMBAS ke AT FOZ 00058 HINe
o BYo &g & U, Vel 3L t=0 du) UsV=02 2713448 2RE L. 2 =
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3. Ao HE R
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wHAE 44 At WREAVEIA Malaysiadl Foll A 8 @it 2489 3 Jehdlz ok
IY3e A #FA 9 AAE Vet AoZM TH4AA ol ZAFe) Y BF] % A
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71N age) ¢ANE G523, Gulf of Siam, Malaysia®] ¥, Javadl, Sulu 9} Celebes3l 2]
AR vaEs vnaTE i, Aytao g xate] AR/ BEART 2671 A5
e vind F X ok

400 , M2Phase(deg) LAT | LonG AMP(cm) PHASE(dex. )
M2 Amplitude{cm) ! STATION 00D oy | () [oms T oal Toms | cAL
' SWATOW Si |23.33[116.75| 41.8] 72.64|141.0] 31.22
. { HONG KONG S2 (22.28]114.18( 40.4| 85.58| 27.8(106.78
! 4 MACAO S3 {22.201113.55| 47.4| 94.99} 48.2 [127.86
200- 1 CHANCHIANG S4 |20.95]110.60 78.8(125.17} 72.5[127.13
R 4 HAT KOU s5 (20.05|110.32} 14.0| 27.87} 14.5( 82.50
{ HATPHONG s6 |20.87 |106.67] 4.4 11.87}219.8 [251.00
4 DONG HOI S7 |17.70|106.47{ 17.6| 54.41{161.4 |155.88
e HUE S8 |16.57 (107.62] 17.7| 47.99{112.4 [131.70
0 t’_[__r_W LES PARACELS | S9 |16.55 |111.62| 16.8| 35,16 57.9| 91.25
QUI NHONE s10 (13.75109.22| 17.3| 37.62| 82.0| 99.98
0 200 400  {NHA TRANG Sil }12.27]109.30( 17.2} 37.42] 81.3[103.39
Calculated CAM RANH S12 {11.88109.20( 19.5| 38.14| 89.5 [105.82
PHAN THIET 513 [10.70|107.981 36.4 | 74.63|143.9 [177.91
OON SON IS Sl4 | 8.68)106.60] 79.7|123.44|200.7 [241.10
I i MRS R e S
M2 16 . .70} 43, 228.0 (236,77
200— M2 Ampiitude(cm) 400 - deg) MIRI si7| «s8|113.98| 17,0} 35.2t| 95,0 |135. 56
VICTORIA HAR. |S18 | 5.27 |115.25| 27.4| 47.74| 82.4 [121.14
KOTA KINABALU |S19| 5.98 [116.07| 23.8| 47.64| 79.0(119.06
+ CALAPAN $20 [13.48 |121.18| 34.4[106.88| 72.5[105.53
2 MANILA 21 |14.58[120.97] 19.1] 33,73} 54.5| 92.95
100 00 -
+
£ ¥ LAT AMP(cm) PHASE(deg. )
¥ } STATION CO0E| (N) | () [@Bs | caL | oBs | CAL
R 0 Vb e — o — KUANTAN HARBOUR | 1 | 3.83[103.33]865.7[112.38] 31.2] 49.66
2 4_(1,0 KUALA DUNGUN G2 | 4.781103.43(37.7| 74.04| 6.0| 42.77
100 200 Calaulated KUALA TRENGGANU | G3 | 5.35(103.13|26.8| 56.74| 4.1| 40.54
Calculated KOTA BAHARU G4 | 6.20]102.17 (18,0 37.03| 565.0 63.79
SONGKHLA GS 7.23(100.62|22.6| 42.41} 82.0| 98.89
CHUM PHORN 66 (10.45] 99.25[12.2| 15.60| 93.0{209.79
SATTAHIP 67 112.65]100.8825.7 ] 27.71|271.4 |345.3¢
KOMPONG-SOM 68 |10.63(103.48]11.3] 19.86/137.3 [211.75
HATIEN 69 [10.37 |104.47] 9.8 36.38)238.9 [243.87
LAT | LONG AMP(cm) PHASE(deg. )
STATION 100D () | (&) [“oBS | cAL | 0BS | CAL
LANGKAYT Ml |6.30] 99.78| 72.9(59.59 [122.4 [114.85
TELOK ANSON M2 {4.03(101.00| 92.7]84.91 [272.0 [245.24
PORT SWETTENHAM | M3 [3.00 [101.38(136.2 |113.43|282.1 |265.83
PORT DICKSON M4 [2.52|101.78| 81.5|100.54 |313.3|292.96
MUAR M5 [2.05|102.57( 63.4]60.64 | 25.0] 8.12
SINGAPORE M6 [1.27103.85( 79.6|80.02 | 87.4/166.90
BELAWAN DELI M7 (3.83] 98.72( 61.0]49.55 |181.0]165.19
LANGSA B. M8 |4.50] 98.00| 56.0] 51.44 |128.4]117.73
LAT | LONG AMP(cm) PHASE(deg. )
STATION  |CODE| () | "(E) [ oms | cAL | 0BS | CAL
PANGKAL PINANG | J1 |-2.08|106.18] 6.0 [16.87 [322.5[118.76
PONTIANAK J2 [-0.02{109.33{ 12.0 |37.56 |310.7 [279.54
MENDAWAI RIVER | J3 |-3.28 (113.35| 42.0 [71.97 [296.7 |331.48
BALIK PAPAN B. | J4 {-1.27|116.80 59.0 |42.64 [268.8 |247.67
MAKASSER J5 1-5.15(119.40| 8.0 48.31 |183.1 149,49
KALIANGET J6 |-7.05]|113.92 39.0 |90.41] 74.0]160.17
SOFRABAJA J7 |-7.22|112.73| 44.0 |27.16 [117.9|217.15
SEMARANG J8 [-6.97 110,42 10.0 |19.94| 46.0|338.09
TEGAL J3 |-6.851109.13f 9.0 | 7.66 | 79.0|359.21
DJAKARTA J10 [-6.10{106.87] 5.0 |20.11139.6 (172,94
LAT | LonG AMP(cm) PHASE(dexg. )
STATION CODE} (N) | (E) {Toms | cAL | oBs | cAL
DONGGALA €1 |-0.621119.73] 47.0 [35.90 | 271.4 [262.86
TOLI TOLI B. cz | 1.03]120.821 42.0 }49.28271.2 [281.32
MENADO a3 50124.83 | 56.0 [49.82 |278.2 [284.23
MARGOSATUBIG c4 | 7.58/123.17| 61.9 {563.10 | 262. 5 {285.56
JOLO cs | 6.07{121.00] 17.3 |11.07 |346.6 {318. 86
PORT BONGAO 06 | 5.03]119.77| 43.1 }42.83 |267.3 |286.50
SIMPORNA c7 | 4.48]{118.62] 52.7 |51.05|278.0{283.65
o . SANDAKAN cs | 5.83{118.12] 37.9 | 8.35| 72.3] 28.70
0-- T T 1 { T r-r ] PUERTO PRINCESA | €9 | 9.73 (118,70 28.6 | 9.70( 61.5( 49.34
0 50 100 0 200 400 |LOOC. LOOC BAY |c10 [12.27 (121,98 38,3 |8.93| 74.9|102.22
Caleutated Calculated
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3.2 Co-Oscillating Tide$} &8I H] 25t M, H5Eje 44
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LAT | LONG AMP(cn) PHASE(deg. )
STATION  CODE| (N) | (E) [“oms | oAl | oBs | caL
SYATOW Sl |23.33[116.75| 41.8] 70.39]141.0| 23.18
HONG KONG 52 |22.28 (11418 40.4| 98.42| 27.8] 79.54
MACAD s3 |22.20|113.65| 47.4 |110.41{ 48.2] 97,03
CHANCHIANG s4 |20.95|110.60( 78.8{134.13| 72.5|117.27
HAI KOU 55 |20.05{110.32| 14.0] 29.73| 14.5| 87.82
HAIPHONG 6 |20.87(106.67| 4.4| 5.19|219.8[292.51
DONG HOI s7 [17.70|106.47| 17.6| 52.64|161.4 [146.47
s8 |16.57 [107.62| 17.7] 44.39|112.4 [127.07
LES PARACELS | S9 [16.55|111.62] 16.8| 30.65| 57.9( 83.73
QUL NHONE 510 (1375 109,22 17.3] 31.94] 8z.0} 95.61
NIA TRANG St [12.27109.30) 17.2| 32.01] 81.3| 99.44
CAM RANH s12 |11.88 (109,20 19.5| 32.82| 89.6|102.19
PHAN THIET 513 {1070 |107.98| 36.4 | 73.03[143.9(176.13
CON SON 1S S14 | 8.68]106.60] 79.7{116.58(200.7 |234. 55
KUCHING S15 | 1.57110.35]143.1 [243.86 |262.1|249. 37
KUALA IGAN s16] 2.82|111.70| 49.0[116.56|228.0 |232.62
MIRI S17] 4.58]113.98)| 17.0] 29.99| 95.0|128.14
VICTORIA HAR. |S18 | 5.27|115.25| 27.4| 41.55| 82.4{110.14
KOTA KINABALU |S19 | 5.98 |116.07| 23.8| 42.19] 79.0|107.77
520 [13.48 |121.18| 34.4]109.13| 72.5[103.33
MANILA s21 [14.68120.97| 19.1] 33.26| 54.5} 77.91
LAT AMP(cm) PHASE( deg. )
STATION  |CODE| () | (E) [Toms | caL | oBs | CAL
KUANTAN HARBOUR | G1 | 3.83103.33}565.7(107.39] 31.2] 40.24
KUALA DUNGUN | G2 | 4.78[103.43}37.7| 73.32| 8.0] 33.66
KUALA TRENGGANU | G3 | 5.35[103.13{26.8 57.33( 4.1| 32.33
KOTA BAHARU G4 | 6.20|102.17}18.0] 35.08| 55.0| 46.76
ISONGKHLA 66 | 7.23|100.62{22.6] 31.54| 82.0| 90.06
CHUM PHORN 66 |10.45| 99.25(12.2| 18.01| 93.0(225.04
SATTAHIP 67 |12.65|100.88 | 25.7 | 32.50|271.4 |352.74
KOMPONG-SOM 68 |10.63{103.48|11.3| 23.21|137.3 [192.26
400 M2 Phase{deg) HATIEN 69 [10.37|104.47 9.8 33.74/238.9 [191.03
LAT | LONG AMP(cm) PHASE(deg. )
N
STATION  1OODE| () | (E) [oms | AL | oBS | CAL
200 LANGKAWI ML |6.30 | 99.78] 72.9] 61.11|122.4 |118.72
TELOK ANSON M2 {4.03 |101.00] 92.7| 88.54|272.0|241.90
f PORT SWETTENHAM | ¥3 {300 {101.38{136.2 {113.15(282.1 [265.87
PORT DICKSON | M4 |2.52{101.78] 81.5103.01 [313.3 |298.41
MUAR M5 |2.05{102.57] 63.4| 78.90| 25.0( 3.84
L e e AL SINGAPORE ¥ |1.27{103.85] 79.6[111.09| 87.4 [131.86
BELAWAN DELI M7 |3.831 98.72] 61.0| 60.18(181.0[168.07
0 Ca,azggted 400  |LANGSA B. M8 [4.50] 98.00| 56.0| 55.80[128.4)122.85

a7 B8R XPHALT A BFA o AR viny ¢ Y=
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LAT | LONG AMP(cn) PHASE(deg. )

STATION COE| ) | (8) [oms T cAL T oms | caL
PANGKAL PINANG | J1 -2.08 [106.18| 6.0 | 6.41 )322.5/340.89
PONTIANAK J2 [-0.02109.33) 12,0 | 33.57 | 310.7 [280.85
MENDAWAI RIVER | J3 |-3.28{113.35] 42.0 (85.99 |296.7 |329.39
BALIK PAPAN B. | J4 |-1.27116.80( 69,0 |49.58 [268.8 244,11
MAKASSER J5 |-5.15]119.401 8.0 |49.47[183.1 153,38
TANGET J6 |-7.05]113.92| 39,0 [85.92| 74.0|156.33
SOERABAJA J7 [-7.22]112.73 | 44.0 |16.40 |117.9 |222.64
J8 |-6.97110.42 10.0 |10.18] 46.0] 8.83

J9 [-6.85]109.13| 9.0 | 4.20| 79.0]117.05

DJAKARTA J10]-6.10106.87 | 5.0 {23.29 [139.6|196.59

LAT | LONG |__AMP(cm) | PHASE(deg.)
STATION  1CODE| (N) | {E) [Toms | cAL | 0BS | CAL
DONGGALA c1 [-0.62(119.73[ 47.0[39.58 [271.4[267.79
TOLI TOLI B. 2 | 1.03|120.82 | 42.0 |49.30|271.2|277.77
c3 | 1.50|124.83| 56.0 |50.63 278.2 282. 74
MARGOSATUBIG | C4 | 7.58 [123.17] 61.9 |53.71 | 282.5 285,68
J0LO o5 | 6.07|121.00| 17.3 | 7.70(346.6 |307.37
PORT BONGAO 06 | 5.03|119.77] 43.1 |43.39 | 267.3 |280. 62
SIMPORNA C7 | 4.48)118.62] 52.7 [51.84 |278.0)278.87
ISANDAKAN c8 | 5.83/118.12| 37.9 | 4.29] 72.3) 91.64
PUERTO PRINCESA | 9 | 9.73{118.70( 28.6 | 8.11] 61.5| 88.08
Looc, Looc BAY |c1o [12.27[121.98] 38.3 [92.08] 74.9| 99.74
IY7(AL)
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