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Abstract By using in situ precipitation records at the 239 stations in Central China (the Huazhong region) including Henan,
Hubei and Hunan Province, and the NCEP/NCAR reanalysis data, the anomalous circulation patterns for the regional mean
daily precipitation extreme (DPE) events over the Huazhong region in June, July and August of the boreal summer during the
period from 1961 to 2010 were investigated. The results demonstrate that the threshold of the precipitation amount of the DPE
events is 23. 585 mm/d on the 99th percentile. The DPE events tend to occur more frequently from late June to mid-July, espe-
cially after the mid-1980s. The circulation anomalies of DPE events show a baroclinic structure throughout the troposphere.
The water vapor is transported from the periphery of an anomalous anticyclone in the Bay of Bengal and the South China Sea
northward into Central China. The wave activity fluxes on the northeastern side of the Tibetan Plateau converge around the
Huazhong region, which is favorable to generating and maintaining of the wave perturbation in this region. The DPE events are
also related to the heat gradient caused by the local net heating of air over the region and the net cooling of air in the surround-
ing areas. All of these suggest that the regional summer DPE events in Central China vary significantly on both interannual and
interdecadal time scales. Also, the occurrences of the DPE events are closely associated with the anomalous cyclonic circula-
tion, topographic forcing of the northeastern side of the Tibetan Plateau and the anomalous gradient of diabatic heating between
Central China and the surrounding areas.

Key words Regional daily precipitation extremes, Anomalous circulation, Wave activity flux, Central China, Boreal summer
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Tabel 1 The emergence dates of the DPE events
from 1961 to 2010 in the Huazhong region

0 H Y H 0 H
1961 J 1977 Jc 1996 7 H 17 H
1962 6 H 23 H 1978 Jc 1996 8 H 3 H
1962 8 H 17 H 1979 i 1997 6 H6H
1963 Jc 1980 Jc 1998 o
1964 731 H 1981 Jc 1999 ¥
1965 g 1982 7o 2000 ¥
1966 . 1983 pn 2001 i
1967 Jc 1984 8 H9H 2002 7 H 23 H
1968 7 H 13 H 1985 Jc 2003 6 22H
1969 7 H 11 H 1986 Jc 2003 7HS8H
1969 7H16H 1987 6 H1H 2004 7H10H
1969 8 H 11 H 1987 6H6H 2004 7 H17H
1970 Jo 1988 Jc 2004 7 H 18 H
1971 6 425 H 1989 6HT7H 2005 6 H 26 H
1972 Jc 1990 7H1H 2006 I
1973 7H2H 1991 7H6H 2007 7H 14 H
1974 7 1992 7o 2008 7} 22H
1975 8 H5H 1993 pn 2008 8 H 16 H
1975 8 H 6 H 1994 7 H 12 H 2009 8 H 29H
1975 8 HT7H 1995 Jc 2010 6 H 8H
1976 ¥ 1996 7 H 14 H
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Fig.7 Mean composites of stream functions (kg/ (m « s), vectors) and divergent components

(kg/ (m?

+s), solid lines) of the vertically integrated anomalous vapor fluxes for the 32 DPE events

(Bold arrows represent vapor fluxes over 100 kg/ (m « s) for both the zonal and meridional components.

Grey shaded areas for divergence of vapor fluxes denote the values significant at the 99% confidence level using a r-test)
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Fig. 8 Mean composites of the wave-activity flux (m?/s*, vector),
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?, shade), and summer mean
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(Dark (light) shaded areas represent the divergence values larger than 5X 10~ ¢ m/s?
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Att. Fig. 1 Occurrence frequencies of the 32 DPE
events in each year (a), and those in every

ten days (b) during the period under study
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Att. Fig. 2 Daily rainfall averaged (in mm/d) over
the 32 DPE events in the Huazhong region



