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Abstract Based on the 1957 - 2000 summer daily precipitation of 720 Chinese stations supplied by the National Cli-
matic Center, the drought - flood coexistence phenomenon has been investigated and a season time — scale Drought -
Flood Coexistence Index (Ipgc) in the middle and lower reaches of the Yangtze River has been defined. Background
features of atmospheric circulation and sea surface temperature (SST) in drought - flood coexistence anomaly years
have been studied statistically using 850 hPa wind field, 500 hPa height field from NCEP/NCAR reanalysis datasets
with resolution 2. 5°X2. 5°and Reynolds SST data with resolution 2. 0°X2.0°. Results show that; the occurrence
frequency of DFC (Drought - Flood Coexistence) has increased remarkably in the past 50 years, especially since
1980s; there exists a significant correlation between drought — flood coexistence phenomenon and the intensity of
East Asian Summer Monsoon (EASM), high Iprc summers associated with weak EASM; the Western Pacific Sub-
tropical High (WPSH) is very active in high Ipsc summers associated with its position a bit southward in May, a re-

markable westward and northward shift in June and July and flashback southward in August, which implies WPSH
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plays an important role in resulting in summer DFC phenomenon in the middle and lower reaches of the Yangtze Riv-
er; the SST from the Arabian Sea, across the Bay of Bengal, the South China Sea to the equatorial western Pacific is
of high correlation with summer Iprc in the middle and lower reaches of the Yangtze River, which means a smaller
land-sea thermal difference in high Irc summers and the equatorial eastern Pacific also exhibits a warmer SST phase
in the preceding months of high Iprc summers, which corresponds to the mature phase or the developing phase of El
Nino. All these offer some predictive signals for the DFC phenomenon forecasting in summer in the middle and low-
er reaches of the Yangtze River.

The emphasis of this paper is concentrated on the long time scale, season scale, investigation to DFC phenome-
non. However, DFC is a very complicated problem, especially when the time scale gets shorter. Short — range a-
nomaly (such as one flood and one drought and so on) and medium-range anomaly (such as floods and droughts)

etc. come out, which need different studies according to different situations. This is still an open question and needs

further investigation.
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Fig. 1 Correlation between Gaoyou’s and 720 stations”’ precipi-
tation during May — Aug in China (The areas which are signifi-

cant at the 95% confidence level are shaded)
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Table 1 The Summer Drought — Flood Coexistence Index ( Iprc) for the middle and lower reaches of the Yangtze River from 1957

to 2000
445 Year Iprc A4y Year Iprc 44y Year Ipre 40y Year Ipre 44y Year Ipre

1957 —0. 85 1966 0. 15 1975 —1.50 1984 —0.04 1993 —1.49
1958 —0.42 1967 0.16 1976 0.18 1985 0.16 1994 0. 25
1959 0. 24 1968 0. 20 1977 —3.21 1986 2.27 1995 1. 83
1960 0.13 1969 —0.02 1978 0.18 1987 —0.12 1996 0. 04
1961 0.18 1970 —1.44 1979 0.02 1988 0. 84 1997 0. 94
1962 —0.45 1971 0. 67 1980 0. 05 1989 —0. 66 1998 0.03
1963 —0.69 1972 0.41 1981 0.73 1990 1. 30 1999 —0.16
1964 0.05 1973 —1.04 1982 0. 07 1991 0. 08 2000 2.70
1965 —1.31 1974 —0.71 1983 —0.01 1992 0. 37
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Table 2 The precipitation and no raining days for the first 10 highest(lowest) I;xc summers from 1957 to 2000

i Iorc 4 High Iprc year AR/or AS/ss i Tore4F Low Ipke year AR/ AS/ss
2000 —0.02 0. 91 1977 0.05 —1.23
1986 0. 08 0. 88 1975 0. 29 —1.03
1995 0.01 0. 60 1993 0.51 —1.70
1990 —0.59 1.58 1970 0. 15 —0.72
1997 —0.72 1. 50 1965 0.16 —0.67
1988 —0.44 0. 69 1973 —0. 38 —0. 90
1981 —0.93 1. 84 1957 0. 38 —0.75
1971 —0.28 0. 37 1974 0.41 —0.68
1972 —0.59 0.42 1963 0.8 —1.63
1992 —1.11 1.21 1989 0.1 —0.31
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Fig. 2 Variation of the summer Iprc (normalized) in the middle
and lower reaches of the Yangtze River from 1957 to 2000 (The

bold line represents the variation trend)
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Fig. 4 The composite 500 hPa height field (dagpm) for drought - flood coexistence years: (a) May; (b) Jun; (¢) Jul; (d) Aug. The shaded

area is the composite difference between high Iprc years and low Ipgc years, which passes 95% level significant test
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