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Modeling the Relationship between Spring Hadley Circulation and
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Abstract It is indicated by analysis of observed data that spring Hadley circulation anomaly can result in the vari-
ability of the East Asian summer atmospheric circulations and further impact the summer precipitation in the Yan-
gtze River valley. A simulation by TAP91L.-AGCM is performed on the responses of the East Asian atmospheric circu-
lations and precipitation in the Yangtze River valley to strong spring Hadley circulation. Results show that related to
strong spring Hadley circulation, East Asian summer monsoon is weakened and western Pacific subtropical high and
South Asian high in summer are strengthened. Convection of east of the Philippines is reduced as well. All of these
provide favorable conditions for increasing the precipitation in the Yangtze River valley. the simulation results agree
with those from the diagnoses.
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Fig. 1 (a) Spring mean meridional circulation simulated by EXP1 and (b) difference of mean meridional circulation (EXP2—EXP1).

Shaded areas indicate vertical velocity difference exceeds 0. 05 significance level
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Fig. 2 Time series of normalized spring HCI (solid line) and summer rainfall index in the Yangtze River valley (dashed line)
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Fig. 3 Composite difference of the summer 850 hPa horizontal

wind between strong and weak HCI years. Areas above 0.05

significance level are shaded
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Fig. 4 Composite distribution of the summer 500 hPa geopoten-
tial height indicated by the 5 860 gpm and 5 880 gpm contours.,
corresponding to the strong HCI years (solid line) and 30-year

mean (dashed line)
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Fig. 5 Composite distribution of the summer 200 hPa geopoten-
tial height indicated by the 12 480 gpm, 12 520 gpm and 12 550
gpm contours, corresponding to the strong HCI years (solid

line) and 30-year mean (dashed line)
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Fig. 6 Simulated difference of the summer 850 hPa horizontal
wind (EXP2—EXP1). Areas above 0. 05 significance level are
shaded
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Fig. 7 Distribution of the summer 500 hPa geopotential height
simulated by EXP2 (solid line) and EXP1 (dashed line)
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