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Non-point Source Pollution of Nitrogen and Phosphorus Nutrients Using SWAT Model in Tumen River Wa-
tershed, China
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Abstract: The mathematical model is an important tool and method in the study of agricultural non—point source pollution. It is particularly
useful for simulating spatial distribution, as well as the transport and transformation mechanism of non—point source pollutants. SWAT (soil
and water assessment tool ), a watershed scale and long term distributed hydrologic model, has been applied in the simulation of non—point
source pollution in many watersheds of southern China. In this paper, a database of non—point source pollution from Tumen River watershed
in the northeast of China was established by using SWAT model. The Chinese side of this watershed was divided into 5 sub-basins and 46
HRUs (hydrologic response units ). The hydrologic simulation, runoff and soil erosion were calculated for these sub—basins and HRUs, re—
spectively. The results showed that the agricultural non—point source pollution mainly happened in the joint area of Hailan River and Buer—
hatong River, and the middle area of Tumen River watershed. These areas had an evidently higher non—point source pollution load of organic
nitrogen and organic phosphorus than other areas. The reason might be attributed to the highly contribution of non—point source pollution

from the Yanji city, the capital of Yanbian state. The urban construction and economic development in the areas not only brought the prosper—
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ity, but also led to the vegetation deterioration and decline of conservation capacity to the water and soil, causing serious water and soil loss in

these areas. At the same time, the analysis of spatial and temporal variation of organic nitrogen and organic phosphorus in the studied area

showed that:in 2007, the most serious non —point source pollution of nitrogen and phosphorus happened in the areas of Yanji city and

Longjing city (with organic nitrogen 9.76 t+a™ and organic phosphorus 1.24 t-a™), and in 2008, the non—point source pollution of organic ni—

trogen and organic phosphorus had a increasing trend over time in Hunchun area(from 1.39 t*a™ to 3.82 t-a™, and 0.17 t-a™ t0 0.48 t-a™ for

organic nitrogen and organic phosphorus, respectively ), except the areas of Yanji city and Longjing city. The spatial distribution of nitrogen

and phosphorus showed that ; from 2007 to 2008, the loss of organic nitrogen and organic phosphorus appeared in the areas of Yanji city and

Longjing city. The loss in Hunchun city area increased over time as well. However, the loss declined over time in the area of Antu city.

Keywords: SWAT model; GIS; non—point source pollution; Tumen River watershed
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Table 1 The divide of subbasins

Rk 7K 3T BT TR /km® AR H 53 H/% Fs K 3T 17 BT A /km’ AR E 43 /%
Subbasin HRUs Area Percentage of area) Subbasin HRUs Area Percentage of area

1 1 781.85 342 24 1 57.15 0.25
2 1 626.39 2.74 25 1 457.22 2

3 3 937.30 4.1 26 4 2.29 0.01
4 3 130.31 0.57 27 6 45722 2
5 3 384.06 1.68 28 2 420.64 1.84
6 4 729.27 3.19 29 2 768.13 3.36
7 5 4.57 0.02 30 4 1 035.60 4.53
8 2 47551 2.08 31 3 258.33 1.13
9 1 987.60 4.32 32 6 388.64 1.7
10 1 619.53 271 33 3 203.46 0.89
11 4 50.29 0.22 34 2 425.21 1.86
12 4 201.18 0.88 35 1 347.49 1.52
13 1 397.78 1.74 36 4 345.20 1.51
14 1 649.25 2.84 37 1 603.53 2.64
15 1 765.84 3.35 38 3 578.38 2.53
16 3 427.50 1.87 39 1 3429 0.15
17 3 1 056.18 4.62 40 1 356.63 1.56
18 2 137.17 0.6 41 1 598.96 2.62
19 2 59.44 0.26 42 2 2.29 0.01
20 1 2 571.86 11.25 43 1 1972.90 8.63
21 3 390.92 1.71 44 2 317.77 1.39
22 2 384.06 1.68 45 5 13.72 0.06
23 3 409.21 1.79 46 3 38.86 0.17
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Table 2 Results of simulation for the production of sand and

nitrient in Tumen river watershed

=
TR Y 1. (I s
time Water Sand production Organic nitrogen Organic
01150028000 46000 69000 92000 ! production procuction rgamc frogen 1 osphorus
o Meters 2007 3.28x10° 3.17x10° 2356.42 124.00
B 1 BfILiREsER 2008  1.87x10° 181x10° 1 906.29 100.22

Figure 1 DEM of Tumen river watershed
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Figure 2 The divide of HRUs Figure 3 Spatial distribution of organic nitrogen in 2008
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Figure 4 Spatial distribution of organic phosphorus in 2008
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