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Initial Investigation of Amplification Mechanism of Wind-Speed Attenuation
by Wind-Field Manipulation Using the LES Model
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In recent years, heavy rainfall disasters have become more frequent, and weather modification has attracted
attention as a potential mitigation strategy. Previous studies have shown that controlling inflow wind and moisture
can weaken convective systems. However, nonlinear amplification related to atmospheric chaos has not been fully
examined. In this study, we conduct idealized wind-speed control experiments using LES model to clarify the
conditions under which a downstream deceleration region in wind speed is amplified. Sensitivity experiments
indicate that atmospheric stability strongly modulates the response. In unstable environments, small disturbances
triggered by the control can grow and form a stronger deficit downstream than at the control location. Resolution
sensitivity shows that higher resolution produces finer and more complex deficit structures and enhances
downstream propagation of disturbances. Future work will perform ensemble simulations to quantify the robustness

of these amplification characteristics. (139 words)
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