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Spatiotemporal Variability of the East Asian Trough Intraseasonal
Evolution Major Modes in Boreal Winter and Spring

HUANG Fei" #*, LI Jin-Ze', XU Shi-Bin', WANG Hong'" ?
(1. Physical Oceanography Laboratory CIMST, Ocean University of China, Qingdao 266100, China; 2. Pilot National Labo-
ratory for Marine Science and Technology (Qingdao), Qingdao 266100, China; 3. Ningbo Collabrative Innovation Center of
Nonlinear Harzard System of Ocean and Atmosphere, Ningbo University, Ningbo 315000, China)

Abstract: In winter and spring., the abnormal changes in the East Asian trough (EAT) are often close-
ly related to the activities of cold surges, which affect China. In recent years, cold surges have often
caused cold or warm climate in early winter and inversed situation in the deep winter. The main purpose
of this paper is to study whether there are such intraseasonal out-of-phase change in East Asian troughs.
By using the method of season-reliant Empirical Orthogonal Function (SSEOF), we analyze the spatio-
temporal variation of EAT and its related atmospheric circulation anomalies evolving from the early win-
ter (November-December), the deep winter (January-February), to the early spring (May-April). The
results show that the EAT is mainly characterized by two major modes from early winter to early
spring, named as deep winter suppression (enhancement) mode and consistently enhanced (weakened)
mode, which accounts for the variance contribution by 23. 3% and 17. 2%, respectively. The first mode
of SSEOF (S-EOF1) shows the intraseasonal phase inversion variation of the EAT, which means a
southward (northward) displacement in early winter and spring, instead of a northward (southward)
displacement in deep winter. The Aleutian low moves southward (northward) with cold (warm) air into
the southeast coast of China in early winter and early spring. While in deep winter the Aleutian low is
weakened (enhanced) with warm (cold) air into southern Japan and Northeast China. SSEOF]1 is related
to the Mega-El Nino-Southern Oscillation (Mega-ENSO) sea surface temperature (SST) pattern. The
second mode of SSEOF (S-EOF2) shows a consistent enhancement (weakening) of the EAT in the three
sub-seasons, which is mainly related to the traditional La Nina (EIl Nino)-like SST pattern in the Pacific
and the Indian Ocean basin mode. The associated atmospheric circulation anomaly with SSEOF2 is the
negative (positive) phase of the Arctic Oscillation, which results in negative (positive) temperature a-
nomalies in the central and eastern parts of Eurasia.

Key words: East Asian trough; SSEOF; winter and spring; Arctic Oscillation(AQO) ; Mega-ENSO



