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Evaluating MPAS simulations of the East Asian winter monsoon

Li-Huan Hsu, Dan-Rong Chen, Li-Rung Hwang, Jung-Lien Chu, Chia-Chun Wu,
Chou-Chun Chiang, Yi-Chiang Yu
National Science and Technology Center for Disaster Reduction

Abstract

A series of hindcast experiments for East Asian winter monsoon are conducted with the Model for
Prediction Across Scales (MPAS). Ensemble hindcast experiments of 45-days for December, January and
February are made from 2011-2020. The model was initialized with NCEP GFS analysis and the lower boundary
was updated daily with NCEP CFS forecast sea surface temperature. The MPAS simulated climatology shows
a cold bias of 4% for monthly 2-m temperature and a positive bias of 9% for monthly rainfall over East Asian.
The 3-category evaluation results show that the Gerrity Skill Scores (GSS) are positive (skillful) for 2-m
temperature in the vicinity of Taiwan. For rainfall forecast, the GSS are positive in south-western Taiwan, whole
Taiwan area, and south-eastern Taiwan in Dec, Jan, and Feb respectively. The evaluation results also indicate that
MPAS is more reliable for above normal and below normal tercile in DJF probability outlooks. The blocking
index analysis also indicate that MPAS has ability to reproduce the occurrence of blocking-high in frequency,
location and duration time. In general, MPAS monthly simulations are capable to reproduce the climatology
characteristics and the frequency of cold surge events in DJF over East Asian from 2011-2020.

Key word: East Asian winter monsoon, Cold surge, MPAS



