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Relationship of Interannual Variation Between an Eastern Asia — Pacific
Dipole Pressure Pattern and East Asian Monsoon

ZHAO Ping and ZHANG Ren-He

Chinese Academy o f Meteorological Sciences, Beijing 100081

Abstract Using the monthly mean reanalysis datasets from the NCAR/NCEP, relationships of the interannual vari-
ation between an eastern Asia — Pacific dipole (APD) mode and the East Asian subtropical monsoon are studied. It is
found that a remarkable zonal pressure gradient in the lower troposphere over East Asia and the western Pacific cor-
responds to this seesaw phenomenon between the East Asian land and the subtropical Pacific and an anomaly of the
APD mode can lead to a variation of the pressure gradient in the west-east direction. Thereby the APD mode can be
used to indicate variations of the lower-troposphere meridional wind (namely East Asian monsoon) over East Asia
and the western Pacific.

It can be seen from the time series of the APD mode that the APD mode shows a remarkable variation on the
decadal scale. From the 1960s to the middle 1970s the APD mode is characterized by the anomalous low pressure a-
round the Mongolian region and by the anomalous high pressure in the Pacific. This corresponds to a stronger south-
erly wind or a weaker northerly wind in the lower troposphere over East Asia and western Pacific. From the later
1970s to the 1990s the mode shows the anomalous high pressure around the Mongolian region and the anomalous low
pressure in the Pacific, which corresponds to a stronger northerly wind or weaker southerly wind in the lower tropo-

sphere over East Asia and the western Pacific.
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After removing the linear trend of the time series of the APD mode, the APD mode also shows a remarkable
variability on the interannual scale. The variability can also indicate variations of the summer and winter monsoons
in the subtropical regions of East Asia and the western Pacific. The composite analyses show that when the winter
mean APD index is high, there is a stronger high pressure around the Mongolian region and a stronger low pressure
around the Aleutian Islands during winter, accompanied by the northerly wind anomalies in the lower troposphere o-
ver the subtropics and middle latitudes of East Asia and the western Pacific. This corresponds to a stronger East A-
sian winter monsoon. Under the circumstances, more frequent cold air activities occur in the middle latitudes of East
Asia, which leads to a stronger quasi-stationary {ront in South China. When the summer mean APD index is high,
there is a weaker low pressure around the Mongolian region and a weaker high pressure in the subtropical Pacific
during summer. Under the conditions, the northerly wind anomalies occur in the lower troposphere over the sub-
tropics and the mid-latitudes of East Asia and the western Pacific, which corresponds to a weaker East Asian sub-
tropical summer monsoon and is accompanied by a stronger quasi-stationary front along the middle and lower valleys

of the Yangtze River. It is evident that the APD mode reflects the variability of the subtropical East Asian monsoon

during winter and summer. Therefore, this mode can be called the East Asian subtropical monsoon mode.
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Fig. 1 EOF modes (X0. 01) over the region (10°N -80°N, 70°E - 140°W) based on the normalized monthly mean surface pressure anomaly
from Jan 1961 to Dec 1999 (the thick dashed line shows the Tibetan Plateau): (a) The first EOF mode; (b) the second EOF mode
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Fig. 2 Distribution of climatological mean sea level pressure (units: hPa) from 1961 to 1999 (the thick dashed line shows the Tibetan

Plateau): (a) Winter; (b) summer
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(a) Composite differences of winter vertical circulation (vectors. the units of the meridional wind is m/s, and the vertical velocity

0. 01 Pa/s) and @ (contour; units: K) along 115°E between the high and low winter APD indices; (b) composite differences of summer ver-

tical circulation and 0 along 115°E between the high and low de-trended summer APD indices.
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