A Physical Storyline for the Response of Orographucally-Locked Diurnal
Convection in a Warming Scenario
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Abstract Over complex topography in Taiwan, organized orographically-locked diurnal convection contributes to extreme rainfall during the summer monsoon

season under local circulation dominance. Understanding its responses to global warming is essential. While previous research has explored the impact of global
warming on diurnal rainfall [Rasmussen et al., 2020], a greater focus on the physical mechanisms of local-scale convective processes over complex topography is
needed. Addressing this research gap, we employ TaiwanVVM [Wu et al., 2019] to simulate a pseudo global warming (PGW) scenario through the storyline
approach [Shepherd et al., 2018], which aims to unveil extreme event responses to global warming under a specific dynamical regime. By ideally raising initial
temperature profiles by 3 K while maintaining fixed relative humidity in the initial conditions of future climate simulations, we notice an elevated precipitation
intensity, surpassing the expectation from the Clausius-Clapeyron relation. We also identify the expansion of extreme convective systems towards the plains
while remaining orographically-locked, which relates to their initiation location and translation direction. Overall, our findings highlight that the TaiwanVVM
semi-realistic large-eddy simulation (LES) framework is relevant for examining the physical mechanisms of local-scale convective processes over complex
topography and assessing their responses to global warming.
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