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Abstract. The consistency of flood series under changing environment is destroyed, which causes the decrease of reliability of de-
sign flood calculated based on statistical principle. Therefore, it is urgent to study the design flood revision under inconsistency con-
ditions. Taking the upper Huaihe River Basin as the study area, Pettitt test and moving ¢-test were used to detect the abrupt change
point of the annual maximum peak discharge series. The SWAT distributed hydrological model was applied to restore the series of
peak discharge and flood volume before the breakpoint. Based on the simulation results of runoff depth, the design flood was re-
vised, and the revised flood series frequency was analyzed. The results showed that; (1) The insignificant downward trend in an-
nual maximum peak discharge was observed at Xixian and Huaibin Stations in the upper Huaihe River, while an insignificant up-
ward trend was found at Wangjiaba Station. For annual maximum peak discharge, change point at three stations was detected in

1991. (2) The certainty coefficient (R*) and Nash-Sutcliffe efficiency coefficient ( NSE) from the three hydrological stations met
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the applicability requirements. The R? and NSE of the Wangjiaba Station during the calibration period were 0.77 and 0.79, respec-
tively, and the R? and NSE during the validation period were 0.72 and 0.74, respectively, indicating that the simulation accuracy
was high. (3) The design flood value from the upper Huaihe River Basin decreased slightly compared with that before the revision.
The average decline rate of annual maximum peak discharge was from 3.3% to 6.1% , and the largest decrease rate was found at
Huaibin Station. The average decline range of flood volume during different periods was between 1.4% and 2.7% , and the overall
revision range was smaller than that of peak discharge. Moreover, the longer the duration of flood volume, the smaller the revision
range. With the increase of the recurrence period, the revision range of each flood index decreased gradually. This study is of great
significance to the planning of water conservancy projects and flood control and disaster reduction in the Huaihe River Basin under
changing environment.
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Fig.1 Locations of study area and hydrological stations
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Fig.2 Soil types and land use types in the upper Huaihe River Basin
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Tab.3 The results of parameters sensitivity analysis and their calibration
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Fig.5 Comparison of observed and simulated runoff at Wangjiaba Station in the upper Huaihe River Basin
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Tab.5 Simulation results of peak discharge and runoff depth at Wangjiaba Station
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2004080108 2510 1652 -34.2 39.01 36.93 -5.3
2005070508 6770 3801 -43.9 106.64 86.75 -18.7
2006072108 1770 1603 -94 60.76 52.49 -13.6
2007062808 7700 4875 -36.7 322.85 273.37 -15.3
2008072208 4140 2787 -32.7 90.22 72.48 -19.7
2009081608 2130 2109 -1.0 39.71 46.56 17.3
2010070608 4260 1713 -59.8 125.7 77.34 -38.5

34 ARG HIERBENEXXR

6 g B EL HESERI S0 1960— 2010 AEAYSEIMARIRIR R 5500 B Q LA S A h £k,
AT R 5 Q FAAERF INEREADCOC 5,3 A UG DG FR B 1 R A R 43 5135 0.84.,0.74 F10.76 3%
RIS AR B B35 BAIOCOC AR I, () R A TUHRES SRAS Q HEATIETT R W AT HY.
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B, ST R M BT RS SOR. /T W, 3 4 in three hydrological stations

B IR R2 T 0.7, DI 4B s i W S 0 in the upper Huaihe River Basin
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Fig.6 The relationship between runoff Fig.7 The fitting curve of relative observed

depth and peak discharge runoff depth a and relative revision range 7
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Tab.7 Revision results of design flood of three hydrological stations in the upper Huaihe River Basin

Bir . . A RG-S4 HIW
e 4 BEKFFIE(E
5 Bt C, C, 10 4F 20 4E 50 4E
Birm AR 0/ (m3/s) 2690.61 0.86 1.860 5729.88 7286.22 9327.17
Wy 4/ (2 m?) 4.89 0.91 2.380 10.52 13.84 18.32
W, ./ (f2m?) 6.93 0.9 2.426 14.78 19.48 25.83
W5/ (f2 m®) 9.63 0.81 1.774 19.92 25.07 31.78
eV Q/(m*/s) 2819.65 0.88 2.555 5905.08 7813.71 10414.48
Wy 4/ (12 m*) 6.37 0.86 2.392 13.29 17.39 22.92
W, ./ (2 m?) 10.26 0.87 2.329 21.60 28.20 37.08
W5/ (f2 m*) 13.76 0.84 1.970 28.84 36.81 4731
TR Q/(m’/s) 3602.98 0.84 2.030 7537.53 9648.46 12443.69
Wi/ (2 m?) 8.46 0.80 1.850 17.35 21.90 27.85
W, ./ (M2 m?) 15.30 0.81 1.886 31.55 39.94 50.95
Wisa/ (f2 m?) 22.66 0.82 1.846 47.08 59.54 75.87
BiTE  B& 0/ (m3/s) 2563.55 0.88 1.889 5521.87 7048.9 9054.77
Wy /(2 m?) 4.66 0.94 2.395 10.19 13.47 17.9
W, /(A2 m*) 6.68 0.93 2.442 14.49 19.18 25.53
Wisa/ (f2 m*) 9.35 0.83 1.791 19.58 24.72 31.43
WU 0/(m*/s) 2438.47 1.00 2.645 5441.93 7345.56 9951.97
Wy ./ (2 m?) 5.88 0.92 2.406 12.71 16.76 22.24
W,/ (42 m*) 9.65 0.93 2.352 21.03 27.69 36.67
Wis o/ (12 m*) 13.17 0.88 2.007 28.26 36.3 46.94
THM 0/ (m’/s) 3367.69 0.87 2.080 7163.66 9228.22 11969.73
Wy 4/ (12 m*) 8.03 0.84 1.887 16.88 21.44 27.43
W,/ (42 m*) 14.48 0.86 1.904 30.8 39.25 50.37
Wys o/ (12 m*) 21.60 0.86 1.869 45.99 58.51 74.93
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PRI

2) FE TN R DEM 43 £ A ROK SCEE RO, 157 1 SWAT 3k SCREAY, 3R
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YLK A b I ik K IR BEAR TR , i SR FHAR W TR B B 4D 45 2R X 2% il B 3T Mk /K RRAE (ELE AT I8 3T K mT LA
I8R5 VIC [DHSVM S /K SCRERY, 488 55 H LUR I Bt AR BEDRCR , I R I A ek AR DL 48 2R 1 4
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