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Table 1 Main input data sources of the model
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Table 2 Parameter sensitivity analysis and calibration result

HIGTEH R Ve
ZH Initial scope Scope of debugging Bt fa
Parameter Min  Max Min Max Final value
v_ESCO.hru 0 1 0 0.58 0.15
V_CN,.mgt 35 98 59.5 108.4 83.9
V_EPCO.hru 0 1 0.45 1.36 0.91
v_CANMX.hru 0 100 37 113 75.8
v_SOL_K.sol 0 2000 129 1376 753
v_SOL_AWC.sol 0 1 0.34 1.03 0.69
v_GWQMN.gw 0 5000 248 3416 1832
r_SOL_Z.sol -1 1 -0.34 0.22 0.06
v_GW_REVAPgw 0.02 0.2 0.02 0.13 0.05
v_ALPHA BFgw 0 1 0 0.58 0.17
T VAZEORETT R, chSERs e RV 5, VASER T

N EE .

Note: r and v are parameter adjustment methods, r means that the parameter
is multiplied by the given value several times, v means that the parameter is
replaced with the given value.

& 3 A AT 5T KR E R
Table 3 The applicability of the model in the study area
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Fig.3 Comparison of the simulated and measured monthly runoff rates in the Shaying River Basin
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water yield and non-point source pollution
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Table 4 Annual simulated output load t
4} Year 2008 4 2010 4 2012 4 2015 4 4EHMH Annual mean
4 HA Organic nitrogen 2738.76 6 275.32 4347.01 4384.20 4436.32
AR £h % Nitrate nitrogen 17 717.29 16 822.85 16 937.73 16 042.53 16 880.10
N 20 456.06 23098.16 21284.74 20 426.73 21316.42
TP 923.50 5 625.82 1925.14 2576.01 2762.62
5 HU% Organic phosphorus 314.00 1520.41 420.36 432.17 671.74
u] % 1% Soluble phosphorus 203.30 648.09 561.39 924.99 584.44
JEHLIE Inorganic phosphorus 406.20 3457.33 943.40 1218.84 1506.44
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Table5 Simulation schemes of different scenarios

1% SR, Scenario simulation 75 % Plan

S1: JiffiEsk> 10%
S2: Jitifitkb 20%
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Fertilization
S4: Jit k> 40%
S5: it fitiseksb 50%
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KB &
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S15: FE/K A &> 50%

Water-fertilizer coupling
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Study on Simulation of Agricultural Non-point Source Pollution in
Shaying River under Water-fertilizer Coupling Model

MA Jiangin®, GUO Wei%", LIU Lei*
(1.North China University of Water Resources and Electric Power, Zhengzhou 450045, China; 2. Henan Branch of Construction and
Administration Bureau of South-to-North Water Diversion Middle Route Project, Zhengzhou 450000, China)

Abstract: [Background] Water is an indispensable and precious natural resource for human and other organisms to
survive, as well as for socio-economic development and agricultural production. Water resources shortage has
become the focus of people’s attention. With the continuous growth of China’s population and the rapid advancement
of industry, agriculture and urbanization, environmental pollution has become increasingly serious, the ecological
environment around rural areas has been destroyed, especially for water pollution. The problem of water pollution is
usually classified into point source pollution and non-point source pollution according to its source. When people
worked for effective management and control of point source pollution, while water quality has not been much
improved, they gradually realize the non-point source pollution is the main factor of water pollution of the
environment. Control of watershed non-point source pollutant load on the output water quality plays a very
important role in environmental protection. In recent years, the application amount of fertilizer driven by agricultural
production increase is increasing, and the water body in China is generally polluted by non-point agricultural sources.
The eutrophication of water body and the continuous decline of river water quality, and the water environment
pollution are increasingly serious, which has become one of the hot issues concerned by the academia and
production departments. In response to national policies, it is urgent to analyze the impact of reducing the amount of
irrigation and fertilizer applied to agricultural crops on the output load of non-point source pollutants in different
regions. [Objective] By studying the effects of different combinations of water and fertilizer on the output of
nitrogen and phosphorus pollution load in farmland, the optimal coupling scheme of water and fertilizer will be
determined. [ Method] At present, because of the lack of a pollution monitoring system, the uncertainty of the
pollutant emission points make it difficult to simulate agricultural non-point source pollution. This study used the
verified SWAT model to simulate the spatial and temporal distribution characteristics of TN and TP loads of
farmland non-point source pollution in Shaying River basin from 2008 to 2015, and the variation of pollutant output
loads under different irrigation and fertilizer rates was comprehensively considered. [ Result] By comparing the
changes of nitrogen and phosphorus load under 16 scenarios, it was concluded that the reduction rate of pollution
load was positively correlated with the reduction of fertilizer application amount, and the pollution load reduction
effect was the best under S4 mode. The reduction rate of pollution load is negatively correlated with the reduction
amount of irrigation water, and the reduction effect of pollution load is the best under S8 mode. When both irrigation
and fertilization were coupled, the trend of total nitrogen reduction slowed down with the decrease of irrigation
fertilization, and the trend of total phosphorus reduction varied under different scenarios. [ Conclusion] When the
amount of fertilizer and irrigation water are reduced by 30% or 40% respectively, the effect of agricultural pollution
reduction is the best.
Key words: SWAT model; the Shaying River; agricultural non-point source pollution; simulation; water and
fertilizer coupling
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