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Analyses of the Causes of Severe Drought Occurring in Southwest China
from the Fall of 2009 to the Spring of 2010
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Center for Monsoon System Research , Chinese Academy of Sciences, Beijing 100190

Abstract A severe drought occurred in Southwest China from the fall of 2009 to the spring of 2010. Either its per-
sistent time and area or decreased amount of rainfall were less observed during the last 50 years. Thus, in this pa-
per, the occurring causes of this drought are analyzed by using the NCEP/NCAR reanalysis data and SST data from
the impacts of thermal anomalies in the tropical western Pacific (TWP) and the tropical Indian Ocean (TIO) on the
atmospheric circulation over the TWP and South Asia. The results show that during the period from the fall of 2009
to the spring of 2010, both the TWP and the TIO were in a warming state. Under the common thermal effect of
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both oceans, a strong anticyclonic anomalous circulation appeared in the lower troposphere over the TWP and the
South China Sea, which caused not only the strengthening of the southwest flow anomaly, but also the appearance
of a low trough anomaly over South China and Central China. In this case, the northwest flow anomaly and descend-
ing flow anomaly behind the trough controlled the eastern part of the Tibetan Plateau, and water vapor was difficult-
ly transported from the Bay of Bengal into the Yunnan-Guizhou Plateau ( Yun-Gui Plateau in short). Thus, less
rainfall for a long time was caused in this region. Moreover, the analysis results also show that the circulation anom-
aly over the mid- and high latitudes had an important impact on the severe drought. Since the polar wave guide of
quasi-stationary planetary wave propagations over the high latitudes was stronger, but the low-latitude wave guide
was weaker from the fall of 2009 to the spring of 2010, which led to convergence and divergence of the wave E-P
fluxes for quasi-stationary planetary waves in the upper troposphere and the stratosphere over the region about 60°N
and in the middle and upper troposphere over the region about 35°N, respectively. Thus, the zonal mean wind was
weakened in the upper troposphere and the stratosphere over the region about 60°N, but it was strengthened in the
upper troposphere over the region about 35°N. This caused an obviously negative phase of the AO (Arctic Oscilla-
tion) and brought strong winter monsoon and eastward tracks of cold waves into East Asia, which led to a weake-

ning of cold air arriving in Southwest China. Thereby, the persistent severe drought occurred in Southwest China.
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positive and negative anomalies, respectively, and the negative anomalies below —40% are shaded
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Fig. 6 Monthly mean SST anomalies (SSTAs) during Jan 2008 — May 2010 averaged for (a) the Nifio3 area (5°S-5°N, 150°W - 90°W) and

(b) the Nifio3. 4 area (5°S-5°N, 150°W - 100°W) of the tropical Pacific. The climatological mean monthly SSTs are taken as the normals
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Fig. 8 Distributions of the correlation coefficients between the rainfall over South Asia and East Asia and the normalized SST's averaged for
the tropical Indian Ocean (20°S—-20°N, 40°E-100°E) in (a) winter and (b) spring. The solid and dashed lines indicate positive and negative

correlations, respectively, and the confidence levels over 95% are shaded. The data of precipitation are from CMAP data set (e. g., Xie and

Arkin, 1997)
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Fig. 10  Distributions of the monthly surface air temperature anomalies over China in (a) Dec 2009, (b) Jan 2010, (c¢) Feb 2010, and (d)

Mar 2010. The climatological mean monthly surface air temperatures for 1971 - 2000 are taken as the normals
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spring. The solid and dashed lines indicate positive and negative correlations, respectively, and the confidence levels over 95% are shaded
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