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Application of Two Drought Indexes to
Chongqing Extreme Drought Events

ZHANG Chi, TANG Hong-yu, WU Yao,
BAI Ying-ying, HE Hui-gen

Chongqing Climate Center, Chongqing 401147, China

Abstract; Two different drought indexes, surface wettability and MCI_GB, were used to compare and ana-
lyze the climate features of extreme drought events based on the traditional meteorological data and MCI
(meteorological drought composite index) drought data in 1981—2015 recorded at 34 national meteorologi-
cal stations in Chongqing, and to diagnose the circulation characteristics over Chongqing during the ex-
treme drought events with compositing 5 types of global grid re-analysis data. The results showed that the
drought symbolized by surface wettability index became drying in most areas of Chongging from 1961 to
2015 except a few places in its western and central urban parts, and there existed a distinct periodic oscilla-
tion of 2~8 years. The persistent extreme drought events symbolized by the two different drought indexes
had significant periodic oscillation of 2~4 and 2~8 years since 1980s, respectively. The accumulative ex-
treme drought intensity of MCI_GB index from 1981 to 2015 displayed a distribution pattern of “north-
eastern Chongqing serious” while that of surface wetness index displayed a distribution pattern of “Yangtze
River coastal serious”. The standardized drought distribution of the two indices had some differences in cu-
mulative intensity in northeastern, southwestern and southeastern Chongqing. The index of surface wetta-
bility was more similar to the Chongqing local drought standard on intensity and distribution. In the spe-
cific period in July of 2001, 2006 and 2011, when extreme drought occurred, the middle latitude area of
Central Asia displayed a “South higher, North lower” pressure phase, which was not conducive to the
northwestern cold-air coming south to influence the southwestern China on anomaly field of air pressure
level of 500 hPa. Considering the effects of sea surface temperature, OLR, Walker circle and water vapour
condition of July in combination, it was concluded that the convection of Chongqing area was rather weak
while the rising-falling airflow on the vertical and horizontal boundary were opposite, and the water vapor
supply was also not sufficient. As a result, the persistent precipitation probability would decrease sharply,
and the drought event was more likely to remain.

Key words: surface wettability; MCI_GB; persistent drought; extreme drought; diagnose
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