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Abstract Based on the dimatologica daily mean NCEP/ NCAR reandyss data, NOAA outgoing longwave radiation (OLR) data,
and weekly NOAA CAM P precipitation from 1979 to 2006 , the variation of the Western Pacific subtropical high (WPSH) ridge dur-
ing late-9pring and early-summer and its relationship with the onset of the Adan summer monsoon is discussed from an cimatological
view. It isfound that there is a remarkable southward retreat process (SRP) of the WPSH during late-pring and early-summer ,
mainly at both low and high levelsof the tropogphere, with an approximate two week lifepan. Afterwards, thefirst northward jump
of the WPSH occurs. The end date of the WPSH SRP in the upper tropoghere is about 10 days earlier than the beginning of the
WPSH SRPin the lower tropogphere, showing a meaningf ul leading sgna for predicting the WPSH SRPin the lower tropophere and
the subsequent northward jump of the WPSH. The WPSH SRP at tropogpheric low leve s happens s multaneoudy with a notable east-
ward shift of the WPSH. After the WPSH SRP at tropogpheric low levels cond udes around the end of May , the indine of the WPSH
ridge axis turnsover due to the change of the meridiona gradient of air temperature.

The Adan summer monsoon onset and asociated variations of strong convection and rainfal in Asa are closly related to the
WPSH SRP during late- gring and early-summer. In the mid and late period of the WPSH SRP at tropogheric high levels around the
end of April , the summer monsoon onset takes place in the Andaman Sea and the Bay of Bengd (BOB) . , Following the start of the
WPSH SRP at tropogpheric low levels, the South China Sea summer monson breaksout (May 14 - 15) . By the end of the WPSH
SRP, in the beginning of June, the Indian summer monsoon kicksoff. Upon the end of the WPSH return stage, the East ASan sum-
mer monsoon begins. The commencement of each component system of the summer monson corregponds nicely to a particular sage
of the WPSH SRP. Thisoffers valuable information for monsoon onset prediction in different sectorsof Asa.

In addition, it isfound that thereis a typica wet-dry-wet sandwich precipitation pattern, with two rainfal betsin the regions
uth and north to the WPSH main body , and a dry belt under it. The variation of thisrainfal patternisreated to the shift of WPSH
ridge.
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Fg.1 Timelatitude section of the dimatologica
daily mean latitude of the western Pacific subtropica
high (WPSH) ridge over 120° - 140°E at different
levelsin the tropoghere for the period 1979 - 2006
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Table 1 Jimaologica satisticson the outhward retreat process of the western
Pacific subtropica high (120° - 140°E) during late-spring and early- summer

(hPa) - ) (. ) (. ) CN) CN) (d) (d) )

850 5.13 5.29 6.17 22.6 17.1 16 19 5.5

700 5.13 5.29 6.14 20.8 16.8 16 16 4.0

600 5.13 5.28 6.12 20.3 17.3 15 15 3.0

250 4.21 5.3 5.15 12.6 9.3 12 12 3.3

200 4.21 5.3 5.14 12.0 8.4 12 11 3.6

150 4.19 5.3 5.14 12.0 8.6 14 11 3.4
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Fig.2 (a) Timelatitude section of the climatologica daily mean OL R (shaded , unit: W/ m?) , 850 hPa WPSH

ridge latitude (red line) and 200 hPa WPSH ridge latitude (blue line) over 120° - 140° E from 1979 to 2006.

(b) Seamna variation of the 850 hPa WPSH ridge latitude (red line) and the correponding potentia

height (unit: dagom) (open dirdeline, the right y-axis) , and the 200 hPa WPSH ridge latitude
(blue line) and the corregoonding potentia height (purple dashed line, the rightmost y-axis)
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Fig.3 The dimatological daily variation of
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Fg.4 dimatologicad mean 850 hPa horizonta circulation from 1979 - 2006 for the four periods related to the
WPSH southward retreat : (a) the previous period (May 4 - 13) ;(b) the southward retreat stage (May 14 - 29) ;
(c) the return stage (May 30 - June 17) ; (d) the subsequent period (June 18 - 27)

(The vectors denote winds (unit: nv s) , the contours the 850 hPa geopotentid height , the thick olid lines
the subtropica high ridges, and the shaded area the higher than 3 km terrain)
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Fig.8 dimatologica evolution of the subtropica high ridge axisover (120° - 140°E) in the WPSH southward
retreat process during late ring and early summer. (a) , (b) and (c) are regectivey the previous period
April 11 - 20) , southward retreat stage (April 21 - May 3) and return stage (May 4 - 13) of the 200 hPa WPSH
uthward retreat process; (d) , () and (f) are repectively the southward retreat stage (May 14 - 29) , return
tage (May 30 - June 17) and subsequent period (June 18 - 27) of the 850 hPa WPSH southward retreat process.

(The black solid lines are the mean WPSH ridge axis for the corresponding periods)
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