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Spatiotemporal Sensitivity Analysis of Wind Field Manipulation
in Heavy Rainfall Control Simulation
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Localized heavy rainfall (guerrilla heavy rainfall) is challenging to predict due to its small temporal
and spatial scales, causing significant damage in recent years to urban areas in Japan. Additionally,
with ongoing global warming, there are concerns about the intensification of heavy rainfall.
Therefore, there is hope that controlling heavy rainfall artificially could mitigate its impact. This
study focuses on artificial control methods for heavy rainfall, considering the phenomenon of wind
speed reduction in the wake of wind turbines. From a perspective of engineering, it is crucial to
determine when, where, and to what extent to weaken the wind. Hence, this research aims to analyze
the sensitivity by varying the duration, timing, size of the controlled area, position, and amount of
wind speed reduction in the manipulated wind speed field. The results indicate a particularly high
sensitivity of heavy rainfall suppression to the placement of wind turbines and the timing of the

control initiation.
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