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Review of precipitation variations over the monsoon transitional zone
in East Asia. characteristics and physical mechanisms

ZHAO Wei, ZHANG Hengde, HU Yi
( National Meteorological Center, Betjing 100081, China)

Abstract The monsoon transitional zone ( MTZ) in East Asia, located near the north fringe of East
Asian summer monsoon ( EASM ), is characterized by fragile ecosystem and climate sensitivity. The
precipitation over the MTZ is not only significantly linked to variations of EASM, but also closely
associated with the mid- and high-latitude westerlies. The precipitation variations over the MTZ in East
Asia differ from those in classical monsoon region and arid region and are currently not fully investigated.
Focused on the characteristics and physical mechanisms, this paper reviews the factors for the interannual
variations of summer precipitation over the MTZ in East Asia such as sea surface temperature anomaly in
tropical key areas and extratropical atmospheric teleconnections, etc., and the potential impact of Pacific
decadal oscillation ( PDO ), Atlantic multidecadal oscillation ( AMO ), and external forcings on
interdecadal variations of precipitation over the MTZ. Based on the progress of the previous studies, we
put forward several related issues that need to be further investigated in future, for instance,
quantitatively distinguishing the relative contributions of external forcings and internal variabilities to the
interdecadal variations of precipitation over the MTZ.
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Fig.1 Definition of the MTZ region ( represented by the
black box) in East Asia ( blue lines represent the
north fringe of East Asian summer monsoon with a
7-year running window from 1979 to 2013; the north
fringe is the place where the daily precipitation
difference is 2 mm - d”' between boreal summer
(MJJAS) and winter ( NDJFM )M,
with grey shadings indicate the altitude)
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Fig.2

EOF analysis on precipitation from July to August in transitional climate zone in East Asia for period of 1979-2019 (a, b,

and c represent EOF1, EOF2, and EOF3, the contributions of the three leading modes to the total variance are 36. 1%,
20.9%, and 11.2%, respectively, and the color scale represents loading vector; d, e, and f represent standardized time
coefficients (PC1, PC2, and PC3) of EOF1, EOF2, and EOF3, the interannual variation explains 73.0%, 82.2%, and

80.9% of the total variance of corresponding PCs, respectively, and the yellow solid lines are interdecadal components of

PCs)
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Fig.3 Schematic diagram illustrating impacts of the northern tropical Atlantic (NTA) sea surface temperature (SST) anomalies on

the MTZ precipitation anomalies in August (a. mid- and high-latitude pathway, red circles and green circles represent

positive and negative anomalies of 300 hPa geopotential height, respectively; b. tropical pathway, “AC” over western North

Pacific denotes the anticyclonic circulation in lower troposphere ; blue arrows indicate anomalous Walker circulation induced

by NTA SST warming with ascending branch in the NTA and descending branch over the central tropical Pacific; in Fig.3a

and Fig.3b, red arrows indicate wind anomalies and black boxes denote the MTZ region) "’
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