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Fig.1 The Xixian watershed
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Fig.2 The simulation results of the monthly runoff
and sediment at the Xixian station
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Tablel The results of the parameter calibration
R AR SRR XL BRINE RS HUE Rt 2B
CN2 ARGy M 2 B D R SCS A2 37 Il 28 4K -0.5~0.5 0.015 -0.22~0.129
GW_DELAY bR K IS FR A 0~500 0.037 0~37.082
ALPHA_BNK T B0 K 0~1 0.769 0.743~0.861
SOL_K ANB % FR AU mm - ! -0.5~0.5 0.068 -0.044~0.154
- SOL_BD TR T -0.5~0.5 0.382 0.362~0.454
SLSUBBSN 3K /m -0.5~0.5 0.304 0.182~0.36
SOL_7 +HORE /mm -0.5~0.5 -0.468 -0.49~-0.377
EPCO W 2 I M R B 0~1 0.741 0.555~0.824
SFTMP R SR -5~5 4.176 3.971~5
SURLAG Mo AR W T R AL 1~24 16.95 15.827~18.374
USLE_K ARl A 0~0.65 0.554 0.434~0.65
USLE_P USLE 7K + {35415 jti 9 0~1 0.51 0.421~0.635
SPEXP AUE TR Z iR €% 1~1.5 1.3 1.164~1.388
SPCON TR Vi o e 1 72 B 0.0001~0.01 0.006 0~0.008
nevd CH_COV1 073 52 ikt PR -0.05~0.6 0.26 0.172~0.458
USLE_C{RICE} USLE h 4 # 55 R 7 5e /ML (K D) 0.001~0.5 0.248 0.212~0.293
USLE_C{AGRR} USLE A 4 7 36 P - de /M (R 1) 0.001~0.5 0.488 0.352~0.492
USLE_C{FRST} USLE At 4 78 =5 IH - S /M (bR ) 0.001~0.5 0.331 0.287~0.442
USLE_C{PAST) USLE rAs 478 55 R d5e /M (RE3) 0.001~0.5 0.241 0.134~0.288
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Table2 The calibration and verification

accuracy of SWAT model

R? NSE

p—factor  r—factor

R 0.9 0.83 0.73 0.59
FE W (1996~1999)
v 082 0.75 0.66 0.62

(3 0.85 0.85 0.71 0.55
B HIE ] (2000~2003 )
s 0.82 0.79 0.68 0.71
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Table3 The statistics of the land use in the Xixian basin

R T2 T FR/km? i 1b/%
7K 1 1886 18.6
i 3733 36.8
Aty 3619 35.7
B Hy 94 0.9
K 329 3.2
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Fig.3 The annual average monthly evapotranspiration
under the different arable land scenarios
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Fig4 The annual average monthly runoff
under the different arable land scenarios
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Fig.5 The annual average monthly sediment yield
under the different arable land scenarios
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Table4 The annual sediment yield under
the different arable land scenarios

KRR IR R/ 101 AL AE10%
Ay

HREA  WHEB  MHHRC A-B A-C B-C
1996 217 157 259 60 -42 -102
1997 131 61 150 70 -19 -89
1998 433 294 451 139 -18 -157
1999 34 18 37 16 -3 -19
2000 588 404 680 184 -92 -276
2001 55 44 69 11 -14 -25
2002 390 370 428 20 -38 -58
2003 456 236 447 220 9 211
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Influence of Different Arable Land Types on Water and Sediment Processes in River Basin

WEI Chong'?, DONG Xiaohua'?, LIU Ji'?, LI Yinghai'?, WAN Hao’, YU Dan', XU Shijin*, WANG Kai*
(1. College of Hydraulic and Environmental Engineering, China Three Gorges University, Yichang 443002, China;
2. Hubei Collaborative Innovation Center for Water Resources Security, Wuhan 430072, China;
3. Bureaw of Lushui Experimental Hydropower Complex Management,Changjiang Water Resources Commission,Chibi 437300, China;
4. Hydrologic Bureauw of Huathe River Commission, Bengbu 233001, China)
Abstract: The Huaihe River basin is suffering from serious soil erosion in recent decades. Thus, it is urgent to control the soil
erosion. Commonly used measures to maintain water and soil are returning farmland to forests, as it is an important agricultural

production area in China, large —scale return of arable land to forests is unrealistic. Adjusting the type of arable land for
maintaining water and soil is an alternative way to balance the contradictions between economic development and ecological
protection. In order to analyze the effects of different types of arable land on hydrology and sediment yield in a basin, the SWAT
model was constructed for the upper catchment of the Xixian hydrological station in the Huaihe River which takes both the paddy
field and the dry land into account. Three scenarios were considered as follows: (A) Actual arable land use method, (B) all arable
(C) all arable land are dry lands.

land is paddy field, and The results show that the SWAT model has good accuracy in

simulations of runoff and sediment in the Xixian basin, both of the R* and NSE (Nash Sutcliffe Efficiency) values are greater than
0.75. The two different types of arable land in paddy fields and dry land have little impacts on the annual average
evapotranspiration and annual average runoff of the basin, but have a greater impact on the sediment yield, especially in flood
seasons. Compared to dry land, the paddy field could decrease the sediment yield in the range from 33.5t to 491.8t, with an
average of 208.7t during the simulation period. This study suggests that taking paddy field cultivation is more conducive to
reducing soil erosion in the Xixian River basin than dryland cultivation.

Key words: arable land type; SWAT model; sediment yield simulation; hydrological response
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