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Principal modes of the Western Pacific Subtropical High anomaly and their
possible impacts on precipitation in East Asia during Meiyu season
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Meteorological Disasters/International Joint Laboratory on Climate and Environment Change, Nanjing University of

Information Science & Technology, Nanjing 210044, China)

Abstract By using NCEP/NCAR reanalysis, NOAA Sea Surface Temperature ( SST) , merged
precipitation from Climate Precipitation Center( CPC) , and precipitation data from CMA, in recent 42
years, the main modes of variations of the Western Pacific Subtropical High ( WPSH) from June to July
and their possible impacts on the precipitation during the Meiyu period were investigated. Results show
that the four leading modes are a zonally extended triple pattern( 1) , a north-south dipole pattern( 1) ,
an east-west dipole pattern( Ill) , and a central pattern( IV) . Different patterns are affected by different
anomalous circulation patterns in westerlies in the middle and lower latitudes. The anomalous circulation
patterns in lower latitudes are related to the atmospheric response to the abnormal thermal forcing of SST

Anomalies ( SSTA) . The SSTAs in the equatorial central East Pacific are favorable for WPSH to behave
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in a way with patterns of type I and II. If the remote forcing in earlier period of time is not so strong, the

WPSH will be affected by the thermal forcing of the underlying surface over the Marine Continent or the

Northwest Pacific, which is conducive to the occurrences of type IIl and type 1V patterns. The type 1 , Il

and IV anomalies are found to have possibly strong impacts on the precipitation in regions including

Yangize River, Yellow River, South China, Northeast China, and Japan. These results are helpful for

better understanding the mechanisms of WPSH variations and finding clues to climate predictions.
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Fig.1 Spatial distribution of 4 leading EOF modes of the geostrophic stream function at 850 hPa over Northwest Pacific in the past 41 years:
(a) EOFI1; (b) EOF2; (c¢) EOF3; (d) EOF4
( The black bold lines are the isolines of 588 dagpm at 500 hPa from June to July climatology from 1981 to 2010)
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Fig.2 Time coefficients ( a—d) and their power spectrum analysis ( e—h) of the four leading eigenvectors ( Shaded areas are for

values exceeding 95% confidence level in Fig.e—h; dotted areas represent the cone of influence where edge effects become important)
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Fig.3 The regression coefficients ( shaded, with stippled areas for the values at/above the 90% confidence level) of geostrophic stream functions

in June and July as obtained by regressing onto ( a—c) PC; and ( d—f) PC,, respectively; the arrows are for corresponding wave activity fluxes

( The boxes show WPSH activity area, and the thick red curves are for the 588 dagpm isolines at 500 hPa in June and July mean climatology
over period from1981 to 2010) : (a,d) 200 hPa; ( b,e) 500 hPa; ( ¢,f) 850 hPa
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Fig.4 The regression coefficients ( shaded, with stippled areas for the values at/above the 90% confidence level) of geostrophic stream functions

in June and July as obtained by regressing to (a—c) PC; and ( d—f) PC,, respectively; the arrows are for the corresponding wave activity fluxes

( The boxes show WPSH activity area, and the red thick curves are for the 588 dagpm isolines at 500 hPa in June and July mean climatology
from 1981 to 2010) : (a,d) 200 hPa; ( b,e) 500 hPa; ( ¢,f) 850 hPa
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