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Abstract

In order to better analyze the atmospheric circulation pattern of anomalous summer precipitation
changes in southwest China during the past 60 years, the precipitation data of 76 meteorological
stations and NCEP/NCAR monthly mean reanalysis data from 1961 to 2017 were used, and the
grid distance was 2.5° x 2.5°. The characteristics of atmospheric circulation and transport of water
vapor of summer precipitation anomalies in the past 60 years were studied in detail by using
Normalized anomaly and Synthetic analysis. The results show that: 1) Standardizing the mean
summer precipitation in the past 60 years in southwest China, using +1 standard deviation as the
standard, seven years including 1966, 1968, 1979, 1991, 1995, 1998 and 1999 were selected as
the years of precipitation anomaly. Eight years (1972, 1975, 1978, 1989, 1992, 2006, 2011 and
2013) were selected as precipitation deviant adolescents. 2) The 100 hPa circulation field in
southwest China shows that the South Asia high is weak and the vertical activity is strong due to
the years of precipitation. Precipitation is relatively young, the South Asia high is strong, prevail-
ing downdraft. 3) The 500 hPa circulation field shows that there are two troughs and one ridge in
the middle and high latitudes of The Eurasian continent where the precipitation is relatively old
and relatively young. The precipitation was more frequent, and the meridional circulation domi-
nated the middle latitude. The precipitation is juvenile, and the latitudes are mainly zonal circula-
tion. 4) The 700 hPa circulation field is similar to the 500 hPa circulation field, but the fluctuation
is larger. 5) The circulation field of 850 hPa shows that the water vapor transported by southwest
monsoon is weak and that transported by southeast monsoon is strong, which is conducive to the
occurrence and development of summer precipitation with the dynamic condition of convergence
rising. The relative precipitation of southwest monsoon and southeast monsoon is weaker than
that of many years, which is not conducive to the occurrence and development of summer preci-
pitation due to the dynamic condition of divergence sinking.
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Figure 1. Stations and elevation distribution in Southwest China (unit: m)
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Figure 2. Temporal variation of summer precipitation in Southwest
China
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Figure 3. Rainfall standard deviation of summer precipitation
in Southwest China
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Figure 4. Composite analysis of 100 hPa geopotential height field and wind vector field of summer perennial precipitation
(a), juvenile precipitation (b)
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Figure 5. Composite analysis of 500 hPa geopotential height field and wind vector field of summer perennial precipitation
(a), juvenile precipitation (b)
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Figure 6. Composite analysis of 700 hPa geopotential height field and wind vector field of summer perennial precipitation
(a), juvenile precipitation (b)
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Figure 7. Composite analysis of 850 hPa geopotential height field and wind vector field of summer perennial precipitation
(), juvenile precipitation (b)
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Figure 8. Composite analysis of water vapor flux field (a), divergence field (b) and vertical velocity field (c) in summer
perennial precipitation
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Figure 9. Composite analysis of analysis of water vapor flux field (a), divergence field (b) and vertical velocity field (c) in
summer juvenile precipitation
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