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Fig. 2 Time series of summer precipitation during 1961—
2012 (a) and the spatial distribution of the correlations
between the rainfall series and the station rainfall (b)
in the eastern northwest China
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Fig. 3 Distribution of summer rainfall (a, unit: mm) and percentage of the summer rainfall in the

annual total (b) based on station data over eastern northwest China

K4 1961—2012 4 (3 m BE s (A IX, Hify: dagpm) . KU (R a, B0 me- s ) SRS A
Fig. 4 Boreal summer climatology of the geo-potential height (color area, unit: dagpm) and wind field
(vector, unit: m- s *) at 850 hPa, 500 hPa and 200 hPa in the period of 1961—2012
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Fig. 5 Composite pattern of the geopotential height (color area, unit: dagpm) and wind (vector, unit: m-s ) for

the positive and negative rainfall years. Dotted areas are statistically significant at the 90% confidence level
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Fig. 6 Composite anomalies in the whole layers water vapor (925~300 hPa) during the positive and negative

rainfall years. Unit: x10° kg-s*-m™. The black shadow area is the Qinghai-Tibetan Plateau.

Gray shadow indicates significant at the 90% confidence level
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Fig. 7 Composite differences in the whole layer (925~300 hPa) summer water vapor budget during
the positive rainfall years, negative rainfall years and climatology. Unit: x10° kg-s™
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Fig. 8 Water vapor transport in the four boundaries of west, east, south and north
eastern northwest China along with height
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Fig. 9 Composite differences between positive and negative rainfall years in summer geopotential height

(color area, unit: dagpm)and wind vector field (vector, unit: m-s™) at 850 hPa, 500 hPa and 200 hPa.

Dotted area indicates significant at the 90% confidence level
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Fig. 10 Composite position of the northwestern Pacific
subtropical high and its ridge during the positive (solid)
and negative (dash line) rainfall years. Unit: dagpm
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Interannual Variation of Summer Precipitation in the Eastern of
Northwest China and its Relationship with Circulation

WANG Yagi', FENG Juan', LI Jianping"?, AN Ran’
(1. College of Global Change and Earth System Science (GCESS), Beijing Normal University, Beijing 100875, China;
2. Laboratory for Regional Oceanography and Numerical Modeling, Qingdao National Laboratory
for Marine Science and Technology, Qingdao 266237, Shandong, China)

Abstract: Based on the meteorological station precipitation data in the Eastern of northwest China during period
1961—2012 and monthly average reanalysis data from NCEP/NCAR in the same period, using the homogeniza-
tion and composite analysis methods, the characteristics of summer precipitation in the eastern of northwest Chi-
na and it’s related circulation anomalies has been investigated. The results show that: (1) The anomalous precip-
itation in the eastern of northwest China is mainly related to the abnormal transportation of water vapor from the
southern boundary. (2) The summer rainfall in the eastern of northwest China is closely related to the location
and intensity of the northwest Pacific subtropical high (WPSH): When WPSH is strong and westward, the ridge
of WPSH would extend westward and reach the Southern China region, resulting abnormal southwest wind over
the eastern of northwest China, bringing more water vapor to the eastern northwest China inputted from its south-
ern boundary, and favoring for more rainfall in this area; When WPSH is weak and eastward, the influence of
WPSH can not reach the eastern northwest China, associated with less rainfall.

Key words: Summer precipitation in the eastern of northwest China; normalization method; west Pacific sub-
tropical high; interannual variability



