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Fig. 1 The study area and its precipitation series of Southwest China in summer
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Fig. 3 Comparison of moisture contributions from different regions between 1998 and the climate mean
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Fig. 4 Moisture contribution and moisture divergence anomalies in summer 1998
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An analysis on moisture source of extreme precipitation
in Southwest China in summer

ZHANG Chi, WU Shao-hong

(Key Laboratory of Land Surface Pattern and Simulation, Institute of Geographic
Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: The terrain in Southwest China (SWC) is very complicated, and it is prone to floods
and relative geological disasters due to heavy rain. In summer 1998, the SWC precipitation
reached a maximum of 709.3 mm, which is around 23.9% above the climate mean. By using a
Eulerian model of moisture recycling WAM?2layers and big data such as ERA- Interim
reanalysis, the precipitation moisture in summer SWC was backtracked. It is found that there
are four major source regions for SWC, which are the southwest monsoon region, the
westerlies region, the local region, and the southeast monsoon region. They contributed around
330.1 mm, 110.0 mm, 104.8 mm, and 65.6 mm in water depth of SWC in summer 1998, which
accounted for 52.2% , 17.4% , 16.6% , and 10.4% of the tracked precipitation moisture,
respectively. The southwest monsoon region, from the west Indochina Peninsula to the Indian
subcontinent to the Indian Ocean, as the largest moisture source, contributed more than half the
precipitation moisture. The extra moisture of the extreme precipitation during summer 1998
came mainly from the southwest monsoon region, the westerlies region, and the local region,
contributing about 80.1 mm, 29.3 mm, and 27.1 mm, respectively, above the average moisture
contribution, which together accounted for 99.9% of the extra precipitation. The southwest
monsoon region dominated the extra moisture contribution once again. Further analyses
revealed that the Western Pacific subtropical high (WPSH) stretched to the southwest, forming
two anomalous highs in the Northern Bay of Bengal and the South China Sea. This change
made moisture transport by the southwest monsoon to SWC extremely strong, which resulted
in extreme precipitation in SWC.
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