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RESEARCH ON THE CONVECTION CONDITION OF SHARP TURNING FROM
DROUGHT TO MEIYU FLOOD AND MEIYU RAIN STORM IN THE MIDDLE
AND LOWER REACHES OF THE YANGTZE RIVER IN 2011
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(1. Key Laboratory of Meteorological Disaster, Ministry of Education/ Joint International Research Laboratory of Climate
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Abstract: The extreme event of the extreme drought in May sharply turning into flood in June 2011 was
triggered by heavy rainfall during Meiyu period in the middle and lower reaches of the Yangtze River.
With the Era-Interim reanalysis data and rainfall data from regional stations in China, the characteristics
and differences of three conditions for convection such as water vapor, instability and lifting mechanism in
drought period and in Meiyu period were diagnosed, and the quantitative relationship and characteristics
between the conditional moist potential vortex vertical flux(CMF) index and rainstorm were also studied.
Results showed that in the extreme drought period, dry and cold northeast air current prevailed, the west
Pacific subtropical high(WPSH) located easterly, the water vapor flux in the lower layer was weak and
water vapor was mainly transported by northerly wind. Downdraft dominated the lower and middle layers
and there were no low level jet. The sparse isometric pseudo-equivalent potential temperature(PEPT) lines
led to the lack of boundary uplift mechanism, and they were the main factors that intensified drought.
However, in the Meiyu period, the southwest airflow was intensified, the WPSH extended westward, the
convergence of the lower level airflow and the water vapor flux in the lower layer were enhanced. Water
vapor was mainly transported by southwest and southeast wind, accompanied by the coupling of high and
low level jets and deep ascending motion, and the isometric PEPT lines became dense and Meiyu front
was formed, which enhanced the forced uplift and vertical transport of unstable warm and humid air,
causing frequent rainstorms and regional floods. In the storm center, the middle and lower layers below
600hPa were unstable with being less than 0. The combined action of convective instability and CSI was
the unstable mechanisms that induce heavy rainfall. The CMF index changed simoutaneously when
drought sharply turned into flood and rainstorms generated. In the extremely drought period, the CMF
index was low and changed steadily, whereas in Meiyu period, the opposite was true. CMF index also

inceased when rainstorm occured and decreased as it vanished.

Key words: drought sharply turning into flood; convection conditions; conditional symmetric instability;

Meiyu front; heavy rainfall enhance



