ICRC-CORDEX 2023
Session Al: Earth System Modelling in the regional context

Regional climate simulation of the record-breaking heavy rainfall over East Asia in 2020:;

model evaluation and impact of global warming

Taeho Mun! and Dong-Hyun Cha?

UNhsT

ULSAN NATIONAL INSTITUTE OF
SCIENCE AND TECHNOLOGY - :
2 007 High-impact Weather

Prediction Laboratory

1 Ulsan National Institute of Science and Technology, South Korea (moonth@unist.ac.kr) X This work was supported by Korea Environment Industry & Technology Institute (KEITI) through "Climate Change R&D Project for New Climate Regime.", funded by Korea Ministry of Environment (MOE) (1485018907).

2 Ulsan National Institute of Science and Technology, South Korea (dhcha@unist.ac.kr)

Introduction
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= Synoptic patterns also revealed significant difference in 2020, including the northwestward expansion [
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= The control experiment successfully simulated the spatial distribution of rainfall and synoptic patterns . 30N 30N
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Synoptic pattern | The convergence is derived by the net of the moisture transported through each boundary
= CTL - CSST : WNPSH is relatively contracted, updrafts & westerlies are strengthened in low latitudes _ * CTL-CSST (Global warming impact) :
anticyclonic circulation and updrafts are weakened in East Asia [ Increase in evaporation (thermodynamic) & Decrease in convergence (dynamic)
= The difference of synoptic field (CTL - CSST) and that of the anomaly in 2020 shows the opposite spatial distribution = = | Convergence | >> | Evaporation| in 2020
= SST warming suppresses formation of anomalous synoptic field in 2020 I * put global warming may lead to | Convergence | << | Evaporation |
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» This study investigated the impact of SST increase due to global warming on EASM in 2020

Flow chart of SST warming impact

= The increase in SST due to global warming changes the large-scale circulation field

dynamically and thermodynamically including the EASM region

= SST increase provides an unfavorable environment for precipitation in East Asia

by strengthening the local Walker Circulation and Hadley Circulation
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» Qverall, the dynamic contribution of the SST increase is still higher

than the thermodynamic contribution in EASM region

EASM » Further research will explore whether there is a critical point beyond

Mean precipitation |

Extreme

precipitation 1 which the increase in EASM precipitation due to SST increase can not be avoided
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