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Fig-1  Summer rainfall anomalies for period indicate the observationsw ith time gan of 1951
1990 1999 over the eastern China (A reasw ith 1999; red dots represent the six stations
oconfidence level of 0.05 using a t-test are shad- oovering the period of 1880 1999)
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Fig-3 Summer rainfall anomalies
(W ith repect to 1961 1990 Two curves correlate at 0. 92 during 1951 1999)
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Tab.1 The classif ication of 12 wettest smmersfor the target region since 1880
/mm /mm /% /mm /mm /%
1 1954 880. 17 + 410. 34 + 87.34 7 1912 699. 83 + 230.00 + 48.95
2 1969 878. 83 + 409. 00 + 87.04 8 1901 679. 00 + 209. 17 + 44.52
3 1980 774.17 + 304.34 + 64.78 9 1889 678. 00 + 208. 17 + 44.31
4 1999 768. 33 + 298. 50 + 63.53 10 1991 666. 17 + 196. 34 + 41.79
5 1911 750. 50 + 280. 67 + 59.74 11 1931 662. 33 + 192.50 + 40. 97
6 1998 713. 00 + 243.17 + 51.76 12 1996 659. 83 + 190. 00 + 40.44
724.18 + 264.35 + 56. 27
[2]
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Fig-5 Composite of w ind velocity at 850 hPa for 6w ettest summers W ith regpect to 1961 1990)
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Fig-6 Correlation between summer rainfall and northw ard moisture vapor flux (qv)
at 850 hPa (areaw ith 95% confidence level shaded)
2 © 1994-2008 China Academic Journal Electronic Publishing House. All rightsreserved.  http://www.cnki.net
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Tab.2 Simulated rainfall changes under the greenhouse warm ing (in mm, Data fran IPCC- DDC)

1961 1990 2010 2039 2040 2069 2070 2099
ECHAM 4 21 400.7 425.5 403.2 416.7
Hadov 2 15 383. 4 377.0 366.5 345.7
GFDL - R15 4 496. 2 542.5 — —
cGaM 1 10 526. 4 527.5 520.0 548.6
CSIRO- M k2 12 428.2 461.7 475. 4 490.3
447.0 466. 8 441.3 450.3
(+ 19.8)" (- 5.7 (+ 3.3
* ( 1961 1990 )
, , 950 [21,22],
6 : 1la , ; 1b , ;
2 , ;3 1b ;4 2 7 5
( 950 1099 1200 1299 250 ),
( 1620 1699 1790 1819 1830 1899 180 )
(28241, 3, 950
, 1b 2 , , ,

1990
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3 (%)
Tab.3 Changes in the summer drought/flood category frequency dur ing
theM edieval W arm Per iod and thel ittle lce Age (%)
la 1b 2 3 4 5
16.0 16.4 26.4 16.0 14. 8 10. 4
(- 0.5)* (+1.8) (+3.9) (- 2.9 (- 21 (- 0.2
13.9 12.2 20.5 22.8 20.6 10.0
(- 2.6) (- 2.9 (- 2.0) (+ 3.9 (+37 (- 0.6)
16.5 14.6 22.5 18.9 16.9 10.6
4
1951 , 105°E , 27 33N 32
) 50 , 1990
1880 ) 6 )
32 , 1951 1999 0.92
, 6 1990
120 10 + 40.0% 12 ,
1990 4
1951 6
, 1990
IPCC
, 250 180
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Surplus Summer Rainfall Along theM iddle to L ower
Reaches of Changjiang River in the 1990s

GON G Dao-yi', WAN G Shao-wu’, ZHU Jin-hong’
(1.L aboratory for Envirormental Change and N atural D isaster Research, Institute of Resources Science,
B eijing N omal U niversity, Beijing 100875, China;
2.D epariment of Geophysics, Peking U niversity, Beijing 100871, China)

Abstract: There were a series of severe floods along the middle to lower valley of
Changjiang River of China during the 1990s The extensive summer (June, July and
A ugust) precipitation ismostly regponsible for the flooding The summer rainfall in the
1980s and the 1990s ismuch higher than that in the prior 3 decades Themeansfor 1990
1999 is + 87.62mm above normal, marked the 1990s thew ettest decade since 1951 Six
stations are selected to establish century-long rainfall series These two series correlate at
0.92 for the period 1951 1999 It is found that the 1990s is also the wettest decade
during the last 120 years Four of the all 12 abnomal w et years, inw hich more than +
40% of the rainfall over the nomal, hasoccurred in the 1990s

Composite analysis for the six sanples since 1951 presented that the atmogpheric
circulation anomalies as®ciated w ith the surplus rainfall along themiddle to low er valley
of Changjiang River show positive southern w ind velocity and moisture flux anomalies in
uthern China and negative values in northern China in the low er tropogphere T here are
strong northern winds during the 1990s over the northern China, which may be
reponsible for the smultaneous summer rainfall along the Changjiang River valley.

A Ithough there are some uncertainties in the clmatemodels, it is strongly suggested
that the summer rainfall would increase under the global waming as the IPCC modeling
results demonstrated Frequencies of summer rainfall types during the M edieval W am
Period and thelL ittle Ice A gew ere compared to the nomal (AD 950 to 1999). Contrast of
greater frequency of types 2 and 1b inMW P and of types4 and 3 inL A is exciting It
proves again the statenent that wam /dry (or coldAvet) climate was predominated in
north andwam Avet (or cold/dry) climate in outheast China

Key words summer rainfall; Changjiang River; atmogheric circulation; global wam ing



