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Abstract Based on daily precipitation data collected at 567 stations in China from 1961 to 2015, an index of abrupt
drought—flood alternation in Southwest China in summer was defined. The results show that the alternation events from
drought to flood are more than those from flood to drought in the summers during 1961-1970, the alternations from flood
to drought are more during 1971-1980, and the alternations from drought to flood are equal to those from flood to
drought during 1981-2000. Since the early 21st century, abrupt alternations from flood to drought tend to increase.
Typical abrupt drought—flood alternation events in summer were selected and the characteristics of the anomalous
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atmospheric circulation and water vapor transportation were analyzed. It was found that the western Pacific subtropical

high extended westward and became stronger during the drought period before the conversion from drought to flood. The

westerlies at the middle and high latitudes also became stronger, preventing cold air from moving southward. In the

vertical, downdraft prevailed and the moisture transport from the Bay of Bengal and South China Sea was weaker than

before. Southwest China was located at the moisture divergence area. In addition, there was less rainfall during drought

periods. During the flood period after the conversion from drought to flood, meridional circulation at the middle and high

latitudes tended to be stronger. The trough to the east of the Ural Mountains deepened and the eastern Asia ridge

strengthened. The westerlies at the middle and high latitudes became weaker and updrafts prevailed in the vertical. Also,

large amounts of moisture were transported from the Bay of Bengal and South China Sea to Southwest China, which

explains why rainfall became abundant there. The opposite was true in the years of conversion from flood to drought.
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Fig. 1 Spatial distribution of the eighth mode of REOF of the standardized precipitation anomaly
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Fig.2 Time series of regional-averaged precipitation index (solid lines with black dots) in Southwest China from 1961 to 2015: (a) May to June; (b) July to

August. Thick solid curve: five-year moving average; dotted-dashed line: linear trend; the upper dashed line: the regional precipitation index of 0.5 times the

standard deviation, the lower dashed line: the regional precipitation index of —0.5 times the standard deviation
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Fig. 3 Time series of abrupt drought—flood alternation index (solid line with black dots) in Southwest China from 1961 to 2015. Thick solid line: five-year

moving average, thick dashed line: linear trend
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Table 2  Abrupt drought-flood alternation indexes,
regional precipitation index anomalies (May to June and
July to August) in Southwest China in the typical drought
to flood years and flood to drought years
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Fig. 4 Composites of percentages of precipitation anomalies in typical abrupt drought—flood alternation years in Southwest China during 1961-2015: (a) May to

June in drought to flood years; (b) July to August in drought to flood years; (c) May to June in flood to drought years; (d) July to August in flood to drought years
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Fig. 5 Composites of 500-hPa geopotential height anomalies (units: gpm, thick contours: 5860 gpm geopotential height and 5880 gpm geopotential height) in
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years; (c) May to June in flood to drought years; (d) July to August in flood to drought years. Rectangles indicate Southwest China, the same below
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Fig. 8 Composite differences of water vapor fluxes (arrows, units: kg m™' s™') for the whole layer between typical abrupt drought—flood and flood—drought

alternation years during 1961-2015: (a) May to June; (b) July to August. Shaded areas indicate negative water vapor flux divergence, units: 10> kg m > s
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