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Human contribution to hot—wet compound extremes in East Asia
quantified using large—ensemble RCM simulations
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During the summer of 2020, East Asia experienced significant disruptions due to hot—wet compound
extremes (HWCESs). The human-induced factors contributing to these events and their future patterns are
not well understood. This research uses extensive regional climate simulations from the Weather@Home
framework to pinpoint HWCEs hotspots in subregions such as the Korean Peninsula (KP), southern Japan
(JS), and the southern Yangtze River Basin (YS). It also assesses the impact of greenhouse gases (GHG),
aerosols, and natural variability on the risk of HWCEs. Unlike earlier studies that focused on individual
nations or single-variable extremes, this research adopts a multivariate compound-event approach
tailored for East Asia’s most susceptible subregions. Attribution experiments indicate that GHG forcing
is the primary driver of elevated HWCE risk over all subregions, while in JS both the ALL and GHG-forced
ensembles show higher HWCE risk with only small differences between ALL and GHG. Projections suggest
rising HWCE risk under additional warming: KP already exhibits a clear increase at 1.5 °C of global warming,
whereas JS and YS show significant increases at 2 °C, with further intensification at higher warming
levels. These results underscore the urgent need for effective GHG mitigation strategies and improved
high-resolution modeling to address HWCEs risks. Crucially, a robust climate policy is vital to reduce the
escalating social and economic losses that HWCEs pose to East Asia’s densely populated areas.
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