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Keywords: Urban Heat Intensity, Climate Change Adaptation,Nature Based Solution, Urban Resilience
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Regional Inter—Monthly Rainfall Patterns of the East Asian Summer
Monsoon: Future Projections and Uncertainty Assessment

Yeon—Hee Kim, Seung—Ki Min

Division of Environmental Science and Engineering, POSTECH

East Asiais recognized as a hotspot vulnerable to precipitation increases under global warming. The East
Asian summer monsoon exhibits distinct regional and inter-monthly rainfall variations, which makes careful
evaluation of global climate model performance essential for reliable projections of future precipitation
and related extremes. In this study, we assess Coupled Model Intercomparison Project Phase 6 (CMIP6)
models using metrics of inter-monthly variability in East Asian monsoon rainfall, and examine future
projections along with their uncertainty sources. CMIP6 models capture the regional patterns of inter-
monthly precipitation reasonably well, although with reduced rainfall amplitudes compared to observations.
Compared with CMIP5, CMIP6 models simulate stronger precipitation and better reproduce observed
features. Future projections suggest overall increases in precipitation across East Asia and its three
subregions, both during the northward migration of the rain band and at the monsoon peak, with greater
changes under high-emission scenarios. These increases are primarily driven by thermodynamic processes
linked to enhanced moisture availability under global warming. Uncertainties in future projections are
largely explained by internal climate variability and model spread associated with tropical ocean warming
patterns. Circulation-related dynamic processes account for much of the model uncertainty, while scenario
uncertainty is mainly associated with thermodynamic contributions.

Key words: East Asia summer monsoon, Future projection, Uncertainty Assessment, Inter-monthly rainfall
pattern, CMIP6

% This work was supported by the National Research Foundation of Korea (NRF) grant funded by the Korea
government (MSIT) (NRF-2020R1C1C1006569; NRF-2018R1A5A1024958)
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Negative CO, emissions to mitigate extremes in
land hydrological cycle

Jongsoo Shin!, Jong—Seong Kug?, So—Won Park?, Jonghun Kam?, Soon—Il An**?,
So—Eun Park*, Hyoeun Oh%’, Sang—Wook Yeh?, Sujong Jeong®!?, Chang—Kyun Park?,
Jin—Soo Kim!!
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STrreversible Climate Change Research Center, Yonsei University
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‘Department of Environmental Planning, Graduate School of Environmental Studies, Seoul National University

0Climate Technology Center, Seoul National University
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City University of Hong Kong

Global warming has profound effects on the terrestrial hydrological cycle, leading to alterations in regional
extreme weather patterns. The primary goal of climate mitigating is to reduce the negative effects of climate
extremes in the future. While it is well established that terrestrial precipitation increases with greenhouse
warming, this study reveals that even with zero or negative emissions in the future, terrestrial precipitation
will continue to rise beyond the amount during CO, peak period. In particular, under the negative emissions
scenario, physiological feedback in terrestrial vegetation plays a pivotal role in this precipitation increase,
driven by the enhanced transpiration in response to reduced CO, concentrations. Despite the overall rise in
terrestrial precipitation, the study shows that extreme precipitation events and droughts become less severe
globally under the negative emissions scenario, compared to the zero emissions scenario. This indicates
that more aggressive climate mitigation efforts can bring greater socio-economic benefits by reducing
hydrological extremes and improving water availability.

Keywords: Zero and negative emissions, Extreme precipitation, Physiological feedback

% This work was supported by the National Research Foundation of Korea (NRF) grant funded by the Korea
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