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Modelling of Tides in the Bay of Bengal
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Abstract[] As satellite altimetry is being progressed to apply with higher precision to marginal seas,
it is necessary to improve correction procedures for tidal signals in altimetry with more accurate
tidal model than the well-known model of Schwiderski. The Bay of Bengal renders many conspicuous
coastal oceanographic issues including tide and storm surge interactions along the upper Bangladesh
coast. As a first step, tidal regime of semidiurmal tides (M, Sz, Np, Ky) and diurnal tides (K; O,
P)) are computed with a model having a mesh resolution of 1/4 degree over the whole Bay of Bengal.
Computed results are discussed with observation and previous Schwideski’s tidal map of the region.
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Table 1. Love numbers and tidal potential amplitudes

Constituent k h H,
M; 0.302 0.609 0.24408
S; 0.302 0.609 0.11355
N, 0.302 0.609 0.04674
K, 0302 0.609 0.03090
K 0.256 0.520 0.14246
O, 0.298 0.603 0.10128
P, 0.287 0.581 004713
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Fig. 3. Computed tidal charts of diurnal(K,, Oy, P\) tides for the Bay of Bengal
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. Coded elevation points from which computed re-

sults are compared (TC: Tricomalee, DR: Dia-
mond Hasbour Hoogly River, AK: Akyab, DI
Diamond Island Bassein River, ME: Mergui, PB:
Port Blair, PR: Pusser River, CN: Car Nicobar,
MA: Madras, DH: Dhamra, PN: Port Novo, PA:
Paradip, KR: Kushbhadra River, BA: Baruva, SL:
Surya Lanka. GO: Godalpur, VS: Vishakhapat-
nam, BP: Bhimunipatnam, KG: Kalinga-Patnam,
KA: Kakinada).
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Comparison of M Tide in the Bay Bengal
[T AMP(n) PHASE{ deg)
STATION
{N) (E) 0BS caL 0BS CAL
TC 8.55 .22 0.177 | 0.187 73. 91.7
DR 22.18 .18 .574 244 161, 106.3
AK 20.13 .90 779 | 0.794 85, 84.8
bl 5.87 .28 .668 [ 0.683 85, 84.0
ME 2.43 . 60 675 . 106, 87.0
PB 1.68 2,77 610 { 0,67, 88, 83.1
PR 1.72 9, 55 . 798 .93 104, 101.3
N 8.17 2.25 .518 | 0,37 78. 73.
MA 13.10 0. 30 ,332 | 0,33 78. 91.5
DH 20.80 86. 90 . 898 | 0, 89 115, 101.7
PN 1.48 79.77 . 258 . 28: 91. 94.2
PA . 27 . 68 622 { 0,63 67. 91.6
KR 9.85 .05 . 501 . 59 83, 90.8
BA 8. 87 . 60 . 451 , 54! 76. 89. 8
SL 5.85 .53 . 368 . 39 7. 89.6
GO 9.27 .92 .349 | 0.56: 92. 898
VS 7.68 .28 . 475 | 0. 46 74, 90, {
BP 7.90 .45 . 439 . 47! 7. 90.1
G 835 13 1479 | 0.51 7.8 | 307
KA 6.93 (25 1462 | 0.43 2.6 | 89.8
Comparison of S; Tide in the Bay Bengal
LAT LONG AMP(m) PHASE{deg)
STATION
(N) (E) 0BS CAL 0BS CAL
TC 8.55 .22 . 064 . 059 02. 46,
OR 22,18 .18 . 680 , 699 09, 33,
AK 20.13 2,90 . 345 . 396 22. 18.
D] 5.87 .28 . 304 . 335 25, 15,
ME 2.43 .60 . 892 . 767 Sl 15,
P8 1.68 92.77 . 293 . 359 29, 11,
PR 1.72 89.55 . 352 . 455 53. 39.
o 8.17 .25 . 271 . 181 21, 00,
MA 3.10 . 30 137 . 137 13. 33.
DH 0. 80 .90 . 381 . 475 56. 36.
PN 1.48 .77 . 107 . 110 27, 37.
PA 0. 27 .68 ,279 . 302 102. 27.
KR 9. 85 .05 13 277 26. 26.
BA 8,87 .60 . 188 51 09, 27,
SL 5,85 .53 . 166 . 168 10, 32.4
GO 9.27 B4, 92 138 . 263 3z. 27,
Vs 7.68 B3, 28 . 209 , 212 09, 27.
BP 7.9 .45 . 201 . 221 09, 29,
XG 8.35 .13 . 206 , 235 12, 27,
KA 6.93 .25 97 193 20. 29.
Comparison of Ny Tide in the Bay Bengal
LAT LONG AMP(m) PHASE(deg)
STATION
N) (E) 0BS CAL 08S CAL
c 8. 5 . . 043 , 022 §5.0 t 113,
DR 2.1 3 . 291 .138 154.4 | 105,
AK 20.1 3 . 158 . 106 75, .
Dl 5.8 . .13 . 088 75. 3
ME 2.4 . 60 .31 . 158 100. 3
P8 1.68 92. .12 . 080 78, 5
PR 1.72 83, .14 . 120 88, 124.
o™ 9.17 92.25 | 0.091 . 047 70. 5
A3 13.10 80.30 | 0.07. . 039 69, 10,
ol 20.80 86.90 | 0.17. . 104 108, 109,
PN 11.48 79.77 1 0.0 , 03] 88, 110
Pa 20.27 .68 1 0,13 , 077 54, 105,
KR 9. 8! ) . 06 .073 7. 106.
BA 8.8 N . 07 . 065 75. 105,
SL 5. 8! 80, . 081 . 046 70. 109.
GO 9.2 . . 05 . 069 75. (06,
\s 7.6¢ 5 .10 . 057 66. 106.
BP 7.9 5 . 06 . 058 72. 106,
KG 8.3 1 .09 . 062 64, 105.
Ka 6.9 . 24 . . 052 4. 107,
Comparison of Kz Tide in the Bay Bengal
LAT LoNG AMP(m) PHASE(deg)
STATION L £
(N) {E) 0BS CAL 0BS CAL
TC 8.55 .22 | 0,020 0.017 92, 49,
DR 22.18 .18 | 0,20 . 201 09, 19,
AK 20.13 .90 . 09 L 111 21, 16.
Dl 15.87 .28 .08 . 092 2]. 13,
ME 12.43 . 60 . 256 . 194 47, 05.
PB 11.68 .77 . 07! . 096 24, 05,
PR 21.72 .55 | 0,09 . 126 57. 47,
o .17 .25 | 9.07 . 043 25, 98,
M3 13.10 .30 1 0.0 , 037 0. 33,
DH 20.80 . 90 . 10: . 137 56. 2.
PN 11.48 .77 1 0.02 . 029 27, 35.
PA 20.27 86.68 | 0.076 . 084 00. 28,
kR 19,85 86,05 ) 0.058 . 075 30. 26.
BA 18.87 . 60 . 05. . 069 12 26.
SL 15.85 .53 | 0.04 . 044 10 32,
Go 19.27 .92 . 03 . 071 36, 27,
VS 17.68 23, 28 . 05 056 08. 27.
ap 17.90 .45 [ 0.05! . 060 19. 27.
KG 18.35 .13 1 0.05 . 062 12.8 | 127.8
KA 16.93 2.25 | 0.049 | 0,052 15.5 { 128.6

Fig. 6. Comparison between calculated and observed amplitudes and phases of the My, S, N, K, K. Oy, Py tides.
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LAT LONG AMP() PHASE(deg)
s seo STATION
s o 7 (N) (E) 0BS CAL 0BS CAL
» 100 T 855 | 81.22 . 056 070 | 250.0 | 259.
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3 PEERLLE oH 20.80 - 90 . 115 214.2 | 259
S [T, Q PN 11,48 .77 . .09 263, 2
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w o KR .85 .05 . .13 256.6 | 257
s BA .87 60 X ;12! 2529 | 258
SO EE | Eg s |em | BoE
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o 8 3 X X X
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Fig. 6. (Continued).
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Fig. 7. Classification of tides in the Bay of Bengal.
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