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Fig. 1 The annual average temperature change (left) and the winter temperature change (right) in Changsha
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Fig. 2 The annual average temperature change (left) and the winter temperature change (right)

in Hunan Province
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Fig. 3 The distribution of annual temperature in Hunan Fig. 4 The distribution of annual precipitation in Hunan
1991-2000 and 1961-1990 1991-2000 and 1961-1990
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Tab. 1 average rainfall(r) . rainfall in flood season (4-9month) | Average days (days) . most

rainfall in one day(r-1d)decades of 20th century Changsha

FEAR 1910s  1920s 1930s 1940s 1950s 1960s 1970s 1980s 1990s

FE7KE (mm) 1502 1218 1450 1325 1381 1410 1346 1374 1598

4-9 HFEKE (mm) 977 779 981 896 845 901 902 834 1035
D(d) 3.3 1.6 3.9 2.2 3.3 3.9 3.6 3.2 4.6

Rig(mm) 120.7 106.9 195.5 164.8 122.7 192.5 167.8 166.9 281.3
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Tab.2 The flood disaster grade in Hunan Province, 1949-2000
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Tab.3 Flood disaster area (><103hm2), population (><104), grain (><lO4t) since 1949, Hunan Province

AL N0 D BT B2 R K R A TR (<10% ) o BB R (%)

1949-1959  3386. 36 3666.56 213.94 145.64 30. 45 3.9
1960-1969  3880. 83 3589.67 235.13 103.2 18. 94 2.9
1970-1979  4903. 92 3474.68 221.87  74.67 14. 83 2.1
1980-1989 5619. 4 3367.21 443.5 185.41 47. 28 5.5
1990-1999 6335. 3 3332.1 800.22 403. 33 104. 34 12. 4

TR EAE (% 10%hm”).
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BE 1125 MSRIRUG 22 4E NI/K T, D45 738 N1 7K 2 PR 1 AT TR0V B T8 20 R K = o 4
NIZK IR 37, 1% R EW ¥ i 1B “PUK” KR HENBIKE R 54. 6% K E I



B A I RS A BRARIE 1) DX 3 87

JE T DX [H] () 7K & 5 8. 3%. 5-10 H NHIZKEH, kR EKILH Y 46. 4%; KB VUK &7 47. 3%;
K E R B X TR A 6. 3%. TRk B KT A EE I A K R AR S FO . 8. o ¥ DY
AKA B B — N O, AR & K T K R /0 ) ] A X 74 7 P e 20 T 34
F 4 BT IR FEWA A K R R AE IS . S b K I — AR, IR [
W BEK 4. 5. 6 H, Jt. K5 6. 7T H, KK 7. 8. 9 H. AMUPY/KHtAKRELHLZREL
K T ELDYZK RN /K 38, 5 5902 e YK AT it K T8 (ML K. Kok B 5 40K
FEWHOE—EZ VA REEAREKEERE, £ LRI ENK R EKK, —
N B AR Bk i . KV TIREz I, MK G iy B KRR (4, 5 DU K it /K T i i
B BE 2 ER N T 3, AN BT RRBURE T 5. BT AU AR, BE/KES N, &R H 0
%, N 50a 3k, KITHRITEIDIAFUE 50<10°m3, 453k 108m® i 2 W51 Ve Vb IR AR A
1949 P9 1.7m, {H£3 90 SRR P X ukid kA7 B 50 AR 2m kB O, /K&
R AT R B K R £

R 4 HIK R R A I 8] K BT & ELA1 (%)
Tab.4 The flood peaks occurrences and respective proportions (%) from different sub-rivers

e CH/HY KT CHED WK GHED 3K (BT K CBRED K (=D
3/01-3/15 2.8
3/16-3/31 2.6
4/01-4/15 2.6
4/16-4/30 9.1 10. 2 8.3
5/01-5/15 24.2 12.8 11.1 2.8
5/16-5/31 18.2 10. 2 13.9 11.1
6/01-6/15 9.1 10. 2 8.3 8.3
6/16-6/30 3.5 24.2 12.8 13.9 27.8
7/01-7/15 23.3 6.2 15.5 27.8 24.9
7/16-7/31 20.9 3 7.7 8.3 11.1
8/01-8/15 22.1 3 7.7 2.8 5.6
8/16-8/31 8.1 3 7.7
9/01-9/15 10.5 5.6 2.8
9/16-9/30 9.3 2.9

10/01-10/15 2.3
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Regional Response in Hunan to Global Climate Warming

XIAO Jie* & LI Li®
(1: Meteorological Administration in Hunan Province, Changsha 410078,P.R.China;
2: Central South University, Changsha 410078,P.R.China)

Abstract

Facts about precipitation change in last hundred years. Precipitation data in Changsha shows a trend of incre-
ment in the last hundred years and inclination rate is 97mm per hundred years. The maximum in precipitation of
each decade, in days for torrential rain, in precipitation of a day are all occurred at 1990’s. The days for torrential
rain is 1.5 times in 1990°s than the average decade and the maximum precipitation per day in 1990’s is by far the
average decade.

Extreme climate incident always do extreme damage to economy. Change of precipitation and that of floods
area is synonymous. As for floods, the 1990°s were the most frequent and intense decade in Hunan province,
every year experienced the floods excess the medium in the scope. After 1949, there were 9 years in which cata-
strophic floods had occur in total, among them 7 were belong to 90°s.The agriculture losses resulted from floods
are great in Hunan Province. Since 1949, there were 358.72 =10° ha stricken area per year on the average, among
them 25010° ha were afflicted area. The floods were getting frequent and condition of floods were worsened in
1990°s and there were 800.22>10° ha stricken area per year on the average, among them 403.332 =10 ha were
afflicted area.

Dongting Lake catchment is a radiation shaped river net with Dongting Lake located in center and branches
converged from all direction. Its floods comes from four mouths of Yangtze and Xiang, Zi, Yuan, Li four rivers
within Hunan boundary as well. Not only the chance for floods of four rivers meet together is great but also
floods of four rivers and Yangtze meet together is great, especially floods of Yuan, Li river meet with that of
Yangtze. The center for heavy rain wander within 10010* km?and reflected as flooding of each branch by
turns in upper river and piling up of flood peaks when flowing into Dongting Lake. The Yangtze River’s high
peaked, tremendous, lasting floods can cause catastrophic disaster when meets floods of four rivers.

We assess the ability for sustaining disaster and the risk confronted in hundred counties of Hunan, utilize the
GIS software to draft a county based distribution map about the ability of sustenance disaster in Hunan Province,
Finally, a proposal on the corresponding countermeasures on the disaster mitigation is put forward.

Keywords: Climate change, floods, Dongting catchment, proposal



