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Probe on attributions of extreme floods responding to the climate changes in Lake
Taihu catchment
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( Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, P. R. China)

Abstract; Extreme floods under different climate systems, the pre-industrial time, and the end of the 20th century can provide good
comparisons to examine differences among different mechanisms, while numerical models of the climate and hydrology could provide
effective ways to simulate processes of the extreme flood changes and analyze the attributions. The paper applied the numerical
modeling and statistical analyses to simulate extreme floods of the 1990s and the 1880s in Lake Taihu, driving by different scenari-
os-climate simulations from four GCMs, and analyzed the flood frequency differences between the end of the 19th and 20th centu-
ries. Results show that extreme flood discharges in 1990s ( Qy 15, 2929 —3601 m*/s and Q, 5, 1842 —1893 m®/s) have exceed
statistically those during pre-industrial time ( Qq_1,, 2069 =3119 m*/s and Q, 5,, 1436 —1561 m*/s). Comparing these floods with
those at the end of the 19th century, the highest extreme-flood risks produced by land surface changes due to human activities were
35% increases, and the total highest risks were 60% increases in the end of the 20th century. Thus the highest extreme-flood risk
would increase 25% risks attributed from the 20th century climate changes due to the increase of greenhouse gases; this could pro-
vide scientific basis for understanding and predicting the flood disasters responding to the global warming.
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Fig. 3 Daily precipitation( P) simulations driving by our GCM simulations of TPCC-PICTL scenarios
and the discharge ( Q) simulations in Exp. 2 (a, b, ¢ and d). Frequencies of the precipitation( P)
and discharge( Q) were plotted respectively in Figs. e, f, g and h
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Tab. 1 Major statistics of discharge simulations from Exp.1 and Exp.2
At S BIE P (m'/s) RRMERZE/ (m/s)  Qoay/(m/s) Qo.5/(m*/s)
HadCM SEE 1 20C3M 192.8 271.5 2929.6 1842.8
HadCM S 2 PICTL 196.4 229.3 2069. 1 1543.2
ECHAM S 1 20C3M 198.4 279.3 3305.0 1893.4
ECHAM SLH 2 PICTL 184.8 243.4 3119.3 1561.2
GFDL SEE 1 20C3M 203.4 291.0 3515.4 1847.8
GFDL S 2 PICTL 179.8 232.7 2369.3 1451.3
CGCM S 1 20C3M 215.2 288.9 3601.9 1843.6
CGCM S 2 PICTL 165.7 210.0 2200.4 1436.4
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Fig. 4 Frequency variability of daily discharge (a, b, c¢ and d: the end of the 19th century in the horizontal
axis and the end of the 20th century in the vertical axis) and flood risk ratio( F') vs. the frequency
variability(Q) (e, f, g and h) by Monte Carlo simulations in the Lake Taihu catchment,
comparing with flood effects of climate changes driving by four GCM simulations of the

pre-industry time ( PICTL scenario) and the 20th century (20C3M scenario) , respectively
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