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NUMERICAL STUDY OF GREENHOUSE EFFECTS
ON STORM SURGES IN OSAKA BAY, JAPAN
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ABSTRACT : Located in an area where typhoons often pass, Osaka Area has long been subjected to
frequeht damage from surge disasters. If the emissions of the greenhouse gases, mainly carbon
dioxide, stay at current levels in the future, global warming will be significant in the 21st
century, causing rising sea levels, climate changes as well as the changes of typhoon in
strength and scale. It is clear that rising sea levels and changes of typhoons could directly
affect high tides. We therefore conducted numerical experiments with depth-integrated shallow
water equations to examine the effects of these changes upon high tide in Osaka Bay.
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Table 1 Record and hydrological data of big surge disasters in Osaka
Typhoon Muroto Jane Muroto 2nd Isewan#
Date 1934.09. 21 1950. 09. 03 1961. 09. 16 1959. 09. 26
Atmospheric pressure 954. 4 hpa 970.0 hpa 937. 3 hpa 958.5 hpa
Typhoon velocity 60 km/hr 58 km/hr 50 km/hr 75 km/hr
Max. wind velocity 42.0 n/s 28.1 n/s 33.3 n/s 37.0 n/s
Max. high tide level OP+4.98m | OP+3.8m | OP+4.12m | OP + 3.9 m
Anomaly due to surge 2.92 m 2.37T m 2.45m 3.5 m
Death & missing toll 1, 888 256 32 5,200 %%
Inundated house 213, 782 165, 497 145, 959

%) Maximum surge in Japan, observed at Isewan Bay, *%) Total number in Japan
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Fig.2 Comparison of measured and calculated atmosphere pressure and wind fields
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Fig.3 Comparison of computed and observed anomaly of Typhoon 6118; Muroto 2
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Fig.4 Greenhouse effects on anomaly due to storm surge in Osaka

Table 2 The predicted maximum anomaly in Osaka due to greenhouse effects

Change in Rise in Sea Level (cm)
Typhoon 0 30 65 110
Typhoon 6118 0 -2 -4 -6

0.1- AP, increase | +28 +26 +24 +21

0.1+ ro larger + 2 0 -1 -4

* These values indicate the deviations from the maximum value
of 252em in Osaka obtained during Typhoon 6118.
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Fig.5 Greenhosue effects on distributions of high tides when rise sea
level almost becomes maximum at the innermost part of Osaka Bay.
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