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36 39 4 Table I  Significance test of the trend
1 coefficients of 39-year autumn rainfall series
2 2
36 34 0.001 0.01
11 0. 10 4 0.05 0.10
0.05 36 0.572 0. 443
[ 1] 4 0.315 0.265
2 36 393 (r )
Table 2 Autumn rainfall trends of 39 years at 36 stations in Zhejiang Province
(r represents the significance of trend coefficients)
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Fig.1 Time series of autumn rainfall anomaly(solid curves) and Guass low pass
filtered variations(dotted curves) for Hangzhou( a), Ningbo(b),
Quzhou( ¢) and Wenzhou(d).,and their linear lrend@(slraight lines)
3
Table 3 Trend coefficients of monthly rainfall over Zhejiang
9 -0.257 -0.257 - 0.045 0. 094 -0.280 -0.134 -0.267 - 0.341
10 -0.173 -0.106 -0.172 -0.192 -0.167 -0.152 -0.162 - 0.154
11 0.028 0.035 0.024 0. 068 - 0.004 -0.015 0.058 - 0.006
3 1961—1999
3.1
4 [3] .3
, 1962, 1987, 1981, 1961, 1975, 1963, 1990, 1973
3 8 , 1967, 1995, 1979, 1968,
1994, 1988, 1980, 1969, 1978, 1996 3 10 ,
5 1961—1999 (
1961—1999  39a ) , (),
, 36 0.01 ,
: () .36 30
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Fig-2 Time series of September rainfall anomaly(solid curves)
and Guass low —pass filtered variations(dotted curves)
for Hangzhou( a), Ningbo(b) and their linear trends(straight lines)
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Fig.3 T ime series of October rainfall anomaly(solid curves)
and Guass low pass filtered variations(dotted curves)
for Hangzhou(a) ,Ningbo(b) ,and their linear trends(straight lines)
4 1961—1999
Table 4 Autumn drought and flood years of Zhejiang Province for 1961—1991
1962, 1987, 1981, 1961, 1975, 1963, 1990, 1967, 1995, 1979, 1968, 1980, 1988, 1994,
1973, 1989, 1983, 1985, 1977, 1992 1978, 1996, 1969, 1984, 1991, 1998
36 1962, 1987, 1981, 1961, 1975, 1963, 1990, 1967, 1995, 1979, 1968, 1994, 1988,
1973, 1983, 1989, 1985, 1971, 1970 1980, 1978, 1996, 1969, 1999, 1991, 1998
36 1973, 1963, 1962, 1981, 1975, 1990, 1961, 1979, 1995, 1967, 1968, 1978, 1994, 1996,

1987, 1989, 1985, 1986, 1971, 1993

1980, 1969, 1988, 1991, 1998, 1992

1962, 1987, 1981, 1961, 1975, 1963, 1990, 1973

1967, 1995, 1979, 1968, 1980, 1988,
1994, 1978, 1996, 1969
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Fig- 4 Time series of November rainfall anomaly(solid curves)
and Guass low —pass filtered variations(dotted curves)
for Hangzhou(a) ,Ningbo(b) ,and their linear trends(straight lines)
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Fig.5 The autumn precipitation anomaly for the flood(a) and

drought(b) years of Zhejiang(units: mm)
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Fig.6 First(a) and second(b) eigenvectors of the normalized autumn rainfall of Zhejiang
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Fig- 8 The ttest for China summer precipitation(a) and temperature(b)
differences between autumn flood and drought years of Zhejiang
(Areas with the significance level exceeding 0. 05 are shaded)
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Autumn Rainfall Trends and Features of
Flood and Drought Years of Zhejiang Province

. 1 1 . 2
YUAN Xiaovyu, SHI Neng, GU Jun—giang
(1. Department of Atmospheric Sciences, NIM, Nanjing 210044, China;
2. Climate Center of zhejiang Province, Hangzhou 310017, China)

Abstract: Using a 39-year monthly and seasonal rainfall data set observed at 36 stations in
Zhejiang Province and a 49y ear rainfall and temperature data set at 160 stations in the whole
China, a detail study has been undertaken of climatic variation features of the rainfall and au-
tumn flood/drought of Zhejiang Province. Results show that the decreasing trend of rainfall
in autumn is evident. It is found that the autumn flood/ drought all over Zhejiang Province is
basically similar, but there is a little difference between coastal region and inland; there is a
close relation between the autumn flood/drought of Zhejiang Province and the position of
large-scale rainbelts, and the meteorological elements(rainfall and temperature) show abnor—
mal features in large—scale areas in the summer before the autumn flood/ drought of Zhejiang.
Monte Carlo simulation approach and t-test method are used in checking the significance of

the long term changes of meteorological elements.
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