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Impact Analysis of Human Activities on Flood Process in the River Basin
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( 1. Water resource and flood control institution, Dalian University of Technology, Dalian 116024, China;
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Abstract: Basin flood process is affected by several factors such as rainfall and the underlying surface of watershed, especially

human activities have significant im pacts on the flood process in the outlet of river basin in recent years. In this study, the up

stream basin of the Fengman reservoir in the second Songhua River was selected to perform flood simulation using the Xin arr

jiang model based on the analysis of survey data T he relationships between human activities and model parameters were estalr

lished in consideration of the impacts of human activities on flood process, and WM and B were improved according to the physt

cal significance of the parameters. The results showed that the method has high simulation accuracy and can reasonably reflect

the effects of human activities on the actual flood process, which can provide references for the construction of w ater conservarr

cy project and flood prediction.
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Fig. 1 Flowchart of the Xinanjiang mod el
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Fig.2 Research approach considering the impact of human adiviies
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Fig.3 Distribution of large and mediunr sized water conservancy

engineering projects in the Fengman watershed
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Table 1 The survey results of land use in the Fengman watershed in different years
AEAR B PR L 7K 3 W2 s R KIFR
20 {20 80 AR 354 28 567 3195 2 401 7 763 706
MR/ km? 20 {2 90 4R 406 28 239 3172 2227 7571 1371
2005 4 385 28 701 3143 2294 7 581 882
80— 90 4L 52 - 328 -23 - 174 - 192 665
AF A/ km? 90 448~ 2005 4 - 21 462 -29 67 10 - 489
80 - 2005 4 31 134 - 52 - 107 - 182 176
80— 90 4L 14. 69 - 1.15 -0.72 -7.25 - 2.47 94.19
(%) 90 4F4R~ 2005 4 - 517 1. 64 -0.91 3.01 0.13 - 35.67
80 - 2005 4 8.76 0.47 - 1.63 - 4.46 - 2.34 24.93
80— 90 4L 0.12 -0.76 - 0.05 - 0.40 - 0.45 1.55
BARE( %) 90 4F4R~ 2005 4 - 0.05 1.07 - 0.07 0.16 0.02 - 1.14
80 - 2005 4 0.07 0.31 -0.12 -0.25 -0.42 0.41
2
Table 2 The survey results of hydraulic engineering projects in the Fengman watershed
JiH S N LB N1 NN R Sakit] Pt it
SRS - - 661 2450. 8 3111.8 193. 58 45 550 51 967. 18
. TLIEVH LA 54. 62 152. 63 255.07 407.7 179. 82 316 958. 14
PR/ 107 m? F- A- X 6.98 10. 69 31.36 42.05 13.76 0 62.79
Gt 61.6 163.32 286. 43 449.75 193. 58 316 1 020. 92
7B R 2 LB (%) 6.03 16 28.06 44.05 18.96 30.95 100
TGV LA L 2252.06 1989.37 1902. 19 3 891.56 729. 65 548 7 421.27
BHEA km?*  F- - AKX 189.25 165.76 578.3 744. 06 91 0 1 024.31
Gt 2441.31 2155.13 2 480. 49 4 635. 62 820. 65 548 8 445.58
7 A (%) 28.91 25.52 29.37 54. 89 9.72 6. 49 100
K3 K EIR e 7
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Table 3 The runoff simulation results of the Fengman watershed
considering the impact of hydraulic engineering project

g BRI LRI Haxf1E ﬁﬁxﬁ ﬁ:i’+‘ %ff%
/ mm / mm / mm Rz Wz 5%
19530820 118.27  118.85 0.59 0 20 ks
19570822 80.51 81.77 1.26 0.02 16.35 &k
19600824  93.16  86.95 - 6.21 -0.07 17.39 &%
19630725 131.09 116.51 -14.58 - 0.13 20 &#%
19640814 123.19 117.77 -5.42 -0.05 20 ©&#%
19860804  69.21  69. 85 0. 64 0.01 13.97 &k
19910730  58.46  62.41 3.9 0.06 12.48 &%
19950731 121.84 113.46 -8.38 -0.07 20 &%
20100730 215.97 202.63 -13.34 -0.07 20 &

4

Table 4 T he confluence simulation results of the Fengm an

watershed considering the impact of hydraulic engineering project

g SV AL 0 iiﬁﬂl{élﬂi T%MI{'%I% WEHL A

[(m3s1) /(md sty WA W E 55
19530820 15610 14806 1953.8.20 1953.8.20 0 ##%
19570822 16 288 14172 1957.8.22 1957.8.22 0 ##&
19600824 12751 13299  1960.8.24 1960.8.24 0 &%
19630725 5 173 5602  1963.7.25 1963.7.25 0 &%
19640814 8 215 9280 1964.8.14 1964.8.15 1 &%
19860804 5 457 5015  1986.8.4 1986.8.3 -1 &%
19910730 8 983.5 8354  1991.7.30 1991.7.30 0 ##%
19950731 11 978 11834  1995.7.31 1995.7.30 - 1 &#%
20100730 10 039 16348 2010.7.30 2010.7.30 0 7
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Fig.4 Com parison of the simulated and observed

flood in the Fengman watershed
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