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[Abstract]
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Increase in natural hazard due to global warming leads a gap between it and
disaster prevention capability and that causes high possibility of an unexpected major
disaster. In the enlargement stage of natural hazard, adaptive adaptation is considered as a
last resort for lessening disaster. The adaptive adaptation will make the optimum cycle
function well. This research aims to study specific adaptation measures to water and
sediment disaster throughout the mountainous regions, rivers, urban areas, and coastal
areas in Kyushu which is supposed to be first sub-tropicalized in Japan.

Field observations on urban heat island and local rainfall were carried out in
Fukuoka metropolitan area. These characteristics were also simulated by using the WRF
model. The thermal structure of urban heat island appears obviously in the nighttime.
The local rainfall originally occurs in the eastern or the western inland area in Fukuoka
Plain, and the rainfall area moves toward the coastal region. The WRF model with the
better scheme combination reproduces approximately spatial distributions of 12-hours
accumulated precipitation from the radar-AMeDAS data.

Field observations and numerical simulations on storm surges in the Ariake Sea
were conducted. The observations show storm surge tends to amplify remarkably in the
innermost area in particular. The numerical simulations show there is a possibility that
storm surge disaster may result in a wide range of flood damage. We proposed urgent
measures of hard-, soft-, and human-ware against such possible storm surge disasters.

A series of field experiments at Ginoza Village, in Okinawa was conducted with
the cooperation of farmers in order to understand the inhibitory effect of red soil runoff by
various adaptation measures. Effectiveness of the adaptation methods conducted are
discussed based on the obtained results. It was found that greenbelt is the most effective
for the red soil runoff control. In addition, greenbelt and sand mat were relatively less
susceptible to the precipitation patterns.
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Under a condition of a common reservoir capacity, the new Cascade method
permitting upstream dams to overflow except for the lowermost dam is compared with a
conventional one not to overflow each dam. We found that the Cascade method is much
more effective than the conventional one.

The relationship between flow velocity and water depth when moving cars are
washed away on the flooded road was revealed. The angle of a vehicle to the flow
direction largely affects driving risk on a water-covered road.



