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Table 1 Calibrated values of parameters of SWAT model for study area
1983—1990
1991—2001 ESCO .hru -0.09
R CN2 SCS .mgt -4
’ © Gw_Revap .gw +0.15
R?>  Nash-Suttcliffe E,. ALPHA_BF a gw +0.052
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2.85% <20% E,.=0.82 R?=0.82 E,,
R? 0.8.

1957—2001
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Table 2 Calibrated results of monthly runoff during
calibration and test periods

/ mt s Nash-Suttcliffe
R/ % R? E.
75.52 71.29 5.93 0.76 0.73
57.78 56.18 2.85 0.82 0.82
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Fig. 2 Variations of runoff total nitrogen
total phosphorus and sediment from 1993 to 2001

C,=0.25 3

Table 3 Non-point source pollution loads in
different hydrological years

/ / /
/% mm mt 57! t /t /t
90 1996 411.2 37.05 2.54 2112.5 67.6
75 1970 496.2 32.53 5.64 4224.0 206.9

50 2000 557.8 55.39 3.91 4917.6  274.8
10 1988 764.4 93.86 32.83 8649.8  320.2

P =50% 1.76 1.17 P =90% 4.09
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Fig. 3 Variations of observed monthly runoff total nitrogen total phosphorus and sediment from 1996 to 1997
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Table 4 Contribution rates of annual average
non-point source pollution during flood season from
1993 to 2001 %o
25
4 6 5.29 2.40 4.63 5.60
i 7 10.73 6.32 9.10 10.62
85.83% 84.07% 8 48.09 51.71 67.49 74.86
86.74%  95.69% 9 22.63 25.40 2.85 4.61
86.74 85.83 84.07 95.69
yi = 0.000215x% +0.02386x; + 8.651 R?> = 0.848
yo = 13.56x3 — 051.27x, + 445.66 R?> = 0.965
Y1 m’/s x t yo t xy
0.848 0.965.
80%
3.2
4 4
0.8925
26

0.9945
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Fig. 4 Distribution of rainfall and sediment organic nitrogen organic phosphorus loads in study area
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Table 5 Simulated results of annual average non-point source
pollution loads of different land uses from 1993 to 2001
/ /1
ki /% ! /kg /kg
6049.34 57.36 27.85 10384.78 39.38
1993—2001 3274.53 31.05 3803.44 89595.88 22472.71
5. 5 422.30 4.01 77.81 3358.04 52.86
399.20 3.79 0.61 374.93 2.91
128.78 1.22 4.81 444 .85 20.75
80% 10274.15 97.43 3914.52 104 158.48 22588.61
57.36%
1993—2001 6. 6
27

28
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a. Table 6 Simulated results of annual average non-point
SWAT source pollution loads of unit area for
different land uses from 1993 to 2001
Nash-Suttcliffe 0.8 / / /
SWAT t km™? ke km> ke km~2
0.0046 1.72 0.01
1.1615 27.36 6.86
b. 0.1843 7.95 0.13
0.0015 0.94 0.01
0.0373 3.45 0.16
P=10% P =50% 1.76 1.17 P =90%
4.09 4.74 . “w
80%
C.
d.
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Simulation of non-point source pollution in watershed based on SWAT model

ZHANG Hao-tian' ZHANG Chi' ZHOU Hui-cheng' SHEN Bi-cheng
1. Faculty of Infrastructure Engineering Dalian University of Technology Dalian 116024  China
2. Hydrological Bureau of Heilongjiang Province Harbin 150001 China

Abstract Based on the SWAT model and the GIS technology simulation of non-point source pollution NPS in Mayihe

watershed of Heilongjiang Province was performed by establishing the spatial database and the attribute database required

by the model. The distribution of NPS loads in the study area was analyzed from the perspective of space and time. The

severe zones of NPS and their factors were identified. The results show that on the temporal scale the NPS loads have

strong correlation with precipitation and runoff. On the spatial scale the southwest of the watershed has severe NPS

loads. The NPS loads for on different land uses are different. The farmlands have the highest NPS loads the open forest

lands are the second highest contributor and the woodlands and the areas with other land use have smallest NPS loads.

Key words SWAT non-point source pollution spatial and temporal distribution land use Mayihe watershed





