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Decrease in Tide and Tidal Current in Ariake Bay
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There has been much discussion about the cause of the decrease in Mz tidal amplitude that has
resulted from the reclamation of Isahaya Bay in Ariake Bay. As it has not been clarified yet, we tried
to solve this problem using two approaches: (1) by analyzing observational data at tide stations near
Ariake Bay and (2) by numerical calculations using a three-dimensional variable mesh model.
Applying these two approaches to tidal amplitude at three stations in Ariake Bay from 1981 to 2001,
it was shown that the 25% decrease in Mz tidal amplitude at Oura from 1981 to 2001 is caused by the
Isahaya dike, and the remaining 756% decrease is caused by the attenuation of tide in the East-China
Sea. This conclusion is verified by both approaches. Although the decrease of tidal amplitude in
Ariake Bay responds linear to the external effects, the tidal amplitude changes caused by internal
effects such as the Isahaya dike depend on the location; that is, there is a decrease at Qura, no
change at Misumi and an increase at Kuchinotsu. This is explained by the change in the tidal

oscillation pattern in Ariake Bay due to the reclamation of Isahaya Bay.
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Table 2. Estimated outer and inner effect of decay of M, tidal
amplitude at the stations in of Ariake Sea based on data of
observations. (A denotes negative sign)
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Table 3. Calculation cases and amplitude at open boundary.
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Ampli. at open boundary | F F
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[North— South] (m) 3 E M1
1.55 1.25;' 1.03':—
1 1981 0.87—~0.845 154 124f . 1.02f
- - = 3 o 1
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BEIZRRTIE-DIETEOBEZ BEMFBIZE Fig. 6. Calculated and observed M, tidal amplitude at (a) Oura,
DETAELTHHETHS. Fig. 513, BREKHICH (b) Misumi and (c) Kuchinotsu.
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Table 4 Calculated and observed M, tidal amplitude at (a) Oura, (b)
Misumi and (c) Kuchinotsu. (A denotes negative sign)

(a) Oura
NEETHD I N5,
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HAMER b OEXRE L. 10816 O A Bl % H reto ) S Ml M A B
(Case D& UL, HEBTHEXEGFE DY MEHEHE Obs. (cm) 15611 - - - - | 1509
#13,550ha) 2 ZE T 25 % Case 2, FEAHHE LGP Obs. variation (cm) - - - - *A39| A52
I THEH#I40ha)Z Case 3, 10cm DKL EF 2 *estimated value from analysis of Obs.
Case 4, 5} (FAER) TOEWIRIEHE D% Case 5& o
UTERIICEEL 28 &, 200141251 5 Case 24> (b) Misumi
5Case 5ETEZRLEBEE%#Case 6 L TEHER Cal. case No. 1 2 3 4 5 6
fiofc. TNEDRET —A%Table 3171 1981 Cal. (cm) 1260 | 126.1 | 1260 | 126.1 | 123.0 | 123.0
FORERIC B B IRIEOMIZ, Case 10K T — — T
SUEDIRIE E BT 5512, 20016 DL, #W L varaonem) | - | ¢ 1| 430) 430
HAEORWTHERNSBONZE DI, REEBEM2 ratio (%) - | 3% | 0% | 3% |100% | -
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ERFRGE LEFRET, 1992)& 0, JbM TR AKE (L

FI220%), B CIER(IHE224 ) DED S HERL 7. * estimated value from analysis of Obs.

(c) Kuchinotsu

5 = Cal. .
4. HHEERBIURMEEO LB al. case No 12| 3 | 4| 5|6
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B EMOMNS. BB, #il LA EHFE TIZ20014

Obs. (cm) 101.3 - - - - 99.7

* estimated value from analysis of Obs.
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