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Tablel The parameters related to runoff
CN2 35~98
ALPHA_BF a 0~1
GW_DELAY 0~500
GW_REVAP 0.02~0.2
SOL_AWC 0~1
SOL_K 0~2000
SOL_BD 0.9~2.5
GWQMN 0~5000
ESCO 0~1
SFTMP 0~20
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Table2 The result of sensitivity analysis using SUFI-2 method
(1~3 ) 4 ) 29 )
T P T P T P
1 CN2 -2.03 0.05 SOL_BD -3.86 0.00 CN2 —-15.56 0.00
2 ALPHA_BF 1.11 0.27 SOL_K -3.40 0.00 SOL_BD -12.45 0.00
3 GW_REVAP -1.01 0.32 SOL_AWC -3.09 0.02 ESCO -6.00 0.00
4 SOL_BD -0.84 0.40 ESCO 1.80 0.08 SOL_K -5.06 0.00
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Table3 The optimum parameter values of the three subbasins

(1~3 ) 4 ) 29 )

r_CN2 0.1504 r_SOL_BD 0.1255 r_CN2 0.1622
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Fig.3 The observed runoff process and simulated runoff process during calibration period
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Fig4 The observed runoff process and simulated runoff process during validation period



32 36
P—factor 95% 6
Table6 Distribution of the parameter in distant subbasins
, R—factor 95PPU
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Fig.5 The observed runoff process and simulated runoff process in the representative subbasins
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Research on Runoff Restoration Method Based
on SWAT Model: A Case Study in Dawenhe River Basin

CHEN Jialei', ZHONG Pingan', LIU Chang', SHANG Yanli?, CHENG Chuanmin®
(1.College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
2.Tai’an Hydrology Bureau, Tai‘an 271000, China; 3.Tai’‘an Water Conservancy and Fishery Bureau, Tai‘an 271000, China)

Abstract: Restoring natural runoff is an important basic work for water resources allocation under the existing conditions of the
underlying surface. In this paper, SWAT as a distributed hydrological model was used to calculate natural runoff quantity. We
applied the methodology to the Dawenhe River Basin, and selected three typical sub—basins named the Xueye Reservoir, Huangqian
Reservoir and Dongzhou Reservoir, which can generally reflect the natural runoff situation of the basin because of less impact by
human activities. Then we calibrated and validated the model parameters and analyzed uncertainty of the model by using the
SUFI-2 method. After that, we distributed all the sub—basin parameters into the whole basin based on the proximity and similarity
principle and analyzed surface water resources of Tai’an City in the Dawenhe River Basin with ArcSWAT2012. The results show
that P—factor in three typical sub-basins is larger than 0.64, and R-factor is less than 0.72. The relative correlationand Nash
efficiency coefficient is larger than 0.77 during the periodic and validation periods. The higher fitting degree between the runoff
simulation value and the measured data demonstrate that restoring natural runoff by SWAT model is feasible.

Key words: runoff restoration; SWAT; SUFI-2; sensitivity analysis; uncertainty analysis; parameter distribution



