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Horizontal and Vertical Features of the East Asian Winter Monsoon
Subseasonal Variations during 2020/2021 Winter
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Abstract

In this study we will analyze the East Asian winter monsoon (EAWM) and its variations during the 2020/2021
winter (December 2020-February 2021) using the ECMWF Reanalysis v.5 (ERA-5) data and compare the horizontal
and vertical structures of the subseasonal cold wave event with the findings based on CWBGFS analysis that assimilated
the FOMOSAT-7/COSMIC GPS radio occultation (GPS-RO) data. Thirty winters (1990/1991 ~ 2019/2020) of ERA-
5 data are analyzed to provide the climatological background information such as the climatological seasonal means
and standard deviations that reflect the sensitive centers of the interannual variability is large. The analyzed variables
include the surface-level mean sea level pressure (MSLP), 2-meter air temperature (T2m) over land region and sea
surface temperatures (SSTs) over the oceans, and 10-meter winds. The upper-level variables include the geopotential
height, temperature, and winds. We found that EAWM is associated with high MSLP over the Eurasian continent
with the center in Mongolia (Mongolian High) and low MSLP over North Pacific Ocean with the center in Bering Strait
(Aleutian Low). In upper level, it is characterized by the East Asian major trough centers in the Sea of Okhotsk and a
ridge in Eurasian continent. The East Asian major trough was found as an extension of the polar vortex that shows a
low pressure center over the Arctic ocean to the north of Siberia with a southeastward oriented trough extended to far
east Siberia and the Sea of Okhotsk. During the 2020/2021 winter the Mongolian High and Aleutian low centers were
shifted to the west of the climatological mean locastions. In upper level, the polar vortex was weaker than normal and



the jet stream shifted southward with East Asian trough tilted to the east. A significant cold surge event was identified
with the southward movement of the Mongolia-Siberia cold airmass initiated by the strengthening of a blocking high
centered over the Arctic Barents Sea during 17-21 December 2021. The blocking first expanded eastward to the Kara
Sea during 22-26 December then moved southeast and reached the northern Mongolia in five days. The anomalous
high-pressure center was over central Russia and extended across Mongolian and reached south China in early January
2021. A comparison of the 2020/2021 EAWM features represented in ERA-5 and CWBGFS analysis will be discussed
in the paper. The forecast data will be analyzed later.
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