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Abstract: Consecutive rainstorm events are a main flash-flood-producing phenomenon on a basin scale, and an extreme
consecutive rainstorm is more likely to cause catastrophic floods in the Huaihe River Basin. We constructed a SWAT model
for the upper and-middle basin of the Huaihe River and the drove model using the RegCM3 outputs under SRES A2
Greenhouse /Gas Emission Scenarios, during the period from January 1, 2071 to December 31, 2100, to investigate the
extreme ‘streamflow response to the climate change during the flood seasons. First, we analyzed the relationship between the
maximum 3-—13 day precipitation amount and the maximum 3—13 day mean streamflow and determined the maximum 9 day
precipitation amount as an indicator of the extreme consecutive rainstorm and the maximum 9-day mean streamflow as an
indicator of the extreme streamflow in the flood season. Second, we constructed a SWAT model for the upper and middle
basin of the Huaihe River to simulate the maximum 9-day mean streamflow in the flood season. Thirdly, we drove the model

using the RegCM3 outputs and simulated the maximum 9-day mean streamflow during the period from January 1, 2071 to
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December 31, 2100, under SRES A2 Greenhouse Gas Emission Scenarios and the period from January 1,1961 to December
31, 1990 (reference period) respectively. Finally, we compared the results of the maximum 9-day mean streamflow in the
flood season under two climate scenarios, and investigated the response of the extreme flow to climate change from the
perspective of the probability characteristics. The SWAT model constructed for the upper and middle basin of the Huaihe
River simulated monthly streamflow accurately based on the observational data during the period from 1958 to 2009.
Simultaneously, the simulation results also reproduced the prominent characteristics of the maximum 9-day mean streamflow
in the flood season. The results indicated that, under SRES A2 Scenarios, during the period from January 1,.2071 to
December 31, 2100: (1) RegCM3 predicted that annual mean temperature will rise, annual precipitation amount will
increase, and the spatial contrast of precipitation will increase in the upper and middle basin of the Huaihe-River. However,
the annual precipitation amount decreased in the middle basin of the Yinghe River and showed a warming and drying trend.
Simultaneously, extreme consecutive precipitation in the flood season increased, especially’in the southern basin of the
lower reaches. (2) The extreme sireamflow in the flood season increased more remarkably, and the maximum 9-day mean
streamflow in the flood season increased more than 20% on average in five hydrologicdal gauges. (3) The probability
distribution of extreme streamflow was more concentrated and the frequency of the extreme streamflow was much higher, with
much higher flood risk in the middle and lower basin. (4) The probability of extreme streamflow in the lower basin
responded more sensitively to the extreme streamflow changes, which means flood risks increase owing to climate change.
These conclusions have practical significance for flood risk management fand control in the Huaihe River Basin under the

climate change scenario.

Key Words:; climate change; Huaihe River Basin; extreme stréamflow in flood season; SWAT model
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Table 1 Correlation coefficient between maximum 3—13 day precipitation amount and maximum 3—13 day mean streamflow in flood season

during the period 1958—2009

W 3 KB Moving days/d 3 4 5 6 7 8 9 10 11 12 13
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M 0.64 0.68 0.69 0.71 0.70 0.70 0.71* 0.68 0.68 0.70 0.70
BH 0.63 0.68 0.70 0.72 0.71 0.71 0.72* 0.70 0.71 0.71 0.72
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Table 2 The assessment of the simulated monthly streamflow during calibrated period and validated period in 5 hydrological gauges

BE EBE ERGES a4 e
LN FEM BE HEH B UE 9 FEW IS UE S5 REH BSE HEH Uian ]
Indicator Calibrated Validated Calibrated Validated Calibrated Validated Calibrated Validated Calibrated Validated
period period period period period period period period period period
&ﬂiﬁ 264 264 264 264 264 264 264 264 264 264
Sample size
NSE 0.73 0.78 0.80 0.79 0.78 0.77 0.76 0.76 0.72 0:67

NSE, Nash-Sutcliffe SRR , Nash-Sutcliffe Efficiency Coefficient
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DAL, AR S AR TR P L YA SR SW AT 4SS A L5 PR o 30 1 TRUBI R R 9 o P45 30 i FRRRAIE

R3 EARE SWAT EERHHRK 9 d FHRERIERITEM
Table 3 Assessment of the simulated maximum 9-day mean streamflow in flood season during calibrated period and validated period
JSAY EBE HERGES BH e
kit EM B HEW Esani | HEW UraniG] e Doanit| FEWH Lisant|
Indicator Calibrated Validated Calibrated Validated Calibrated Validated Calibrated ~ Validated Calibrated Validated

period period period period period period period period period period
H ﬂi;ﬁ 22 22 22 22 22 22 22 22 22 22
Sample size
NSE 0.63 0.48 0.75 0.68 0.38 0.76 0.65 0.79 0.68 0.61

NSE, Nash-Sutcliffe Z{% %X, Nash-Sutcliffe Efficiency Coefficient
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Fig.2 Spatial pattern of the variation amplitude in annual precipitation total and maximum 9-day precipitation amount in flood season

under SA climate scenarios

A 4EFE/K AR AL annual precipitation total change; B R K 9 d Ff/K & AE L maximum 9-day précipitation amount in flood season
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Table 4 The perennial average value of maximum 9-day precipitation amount in flood season under three climate scenarios

ST ¢ Climate scenarios B e HEMIES a@a e R
RF 103.57 93.98 94.79 94.70 198.57
SA 114.10 106.77 107.97 104.88 111.46

RF, RF U515 5 (RF climate scenario) , XIF/TMALEL RegCM3 FESFZ (1961 4F 1 H 1 H—1990 4F 12 7 31 H ) BRI R SA, SA
SUEE R (SA climate scenario) , 7 IPCC SRES A2 HERLTE R, UMK RegCM3 7EI 401 (2071 4F 1 A 1 H—2100 4F 12 7 31 H) iM%
G Ee
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Table 5 The comparisons of the simulated maximum 9-day mean streamflow in flood season under RF and SA climate scenarios

SN 5 Climate scenarios Ba e NERDIES Bsa [125:=]
RF 198.65 214.17 480.41 826.52 1355.75
SA 241.40 305.11 708.52 1027.00 1632.35

3.2.2 JUMEK 9 d PR AREAE Y A AL
Kolmogorov-Smirnov 43 i G A5 R, GEV S A LG UER T3 5 AN /K SCu TR K 9 d Jii 2 G ia Y,
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Table 6 Skewness and kurtosis of the simulated maximum 9-day mean streamflow in flood season under RF and SA climate scenarios
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Fig.3 Return periods and corresponded return level of the simulated maximum 9-day mean streamflow under RF and SA climate scenarios
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