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NUMERICAL SIMULATION OF EFFECT OF INCREASING SOLAR RADIATION
ON CORAL REEF THERMAL ENVIRONMENT

Ariyo KANNO, Yoji TANAKA and Ryuichiro SHINOHARA

Surface solar radiation (SSR) is increasing all over the world since around 1990. However, the effect of

the increase on water environments has not been examined yet. In this study, we analyzed the effect of in-
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creasing SSR on the thermal environment of coral reef area around Kabira bay, Ishigaki City.

Firstly, we fitted a linear trend onto the SSR time series of Ishigaki City observed from 1990 to 2010.
As a result, it was found that the monthly average of SSR in July had increased by 9.9 % (from 21.5
MJ/m?*/day to 23.6 MJ/m*/day) during this period. Based on the result, we simulated the average physical
environment of July using a quasi-3D hydrodynamics simulation model for two cases: one with SSR of
1990 level (21.5 MJ/m%day), and another with SSR of 2010 level (23.6 MJ/m*/day). Consequently, the
water temperature of the bottom layer (where corals live), averaged over the whole bay and over a tidal
cycle, was 30.67 degree Celsius in the former 1990-level case and was 30.94 degree Celsius in the latter
2010-level case. The 0.27 degree Celsius of difference in the averaged bottom-layer water temperature
between these two cases indicates that the increase in SSR may be contributing to the bleaching and ex-

tinction of corals in summer.
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