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Effects of Land Use Structure on Nitrogen Export in Hujiashan Watershed of

Danjiangkou Reservoir Area China
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1.Key Laboratory of Subtropical Agriculture & Environment of Ministry of Agriculture Huazhong Agricultural University Wuhan 430070
China 2.Yangtze River Water Resource Protection Research Institute Wuhan 430051 China 3.Department of Geography and Resource
Management Chinese University of Hong Kong Hong Kong China

Abstract Land use is one of the most important factors that determine the occurrence and pattern of non-point source pollution. This study
selected 15 catchments of Hujiashan watershed to examine the effect of land use on non-point source pollution. Land uses of these 15
catchments were classified from Resources Satellite No.2 images. The total nitrogen and nitrate content of discharge were monitored from Jan.
to Dec. of 2008. The relations between nitrogen export and land use were analyzed using the hydrological modeling and spatial analysis
extensions of ArcGIS 9.2. The results showed that dry land and residential area exported significant amount of nitrogen whilst forest and
grassland could be considered as nitrogen sinks. Land use was a controlling factor that determined the amount of nitrogen export although the
effects varied with time. Annually dry land was the top nitrogen producer. However seasonally top producers were dry land residential
residential and dry land in spring summer autumn and winter respectively. Rainfall temperature and human activity are also important for
influencing the nitrogen export.
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Fig.1 Sketch map of Hujiashan watershed and monitoring sites
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Table 1  Land use types area ration of catchments
1%
2 /km?

1 42.30 50.45 4.28 2.11 0.48 1.24
2 24.98 69.35 3.41 1.09 1.13 4.00
3 29.10 60.93 3.88 1.77 1.27 6.37
4 32.04 55.91 5.61 2.66 1.31 8.03
5 33.63 54.22 5.25 3.51 1.27 9.50
6 39.96 50.53 4.06 4.76 0.07 3.02
7 34.29 53.31 5.14 3.82 1.26 9.70
8 39.46 48.08 4.47 5.45 1.03 13.93
9 38.19 46.10 14.14 0.00 1.58 0.26
10 47.50 30.44 20.66 0.00 0.30 0.30
11 63.51 19.36 5.89 10.23 0.63 1.08
12 67.64 15.81 1.211 10.98 0.05 1.42
13 52.01 32.50 3.40 10.12 0.67 5.17
14 62.55 28.89 3.33 10.70 0.57 7.81
15 45.64 40.86 3.69 7.15 0.99 23.36
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Fig.2 Temporal and spatial variation of nitrogen export in catchments
2 Pearson !
Table 2 Pearson correlation analysis between land use
types and nitrogen concentration
Pearson ™ NO; -N
0.869" * 0.856" *
-0.820"" -0.851""
-0.140 -0.076
0.826" " 0.867" "
-0.602" -0.518"
1 o* % x 0.05 0.01
21
650 kg hm* a "' 70% 19% .
3.3.2
3. 2
11
1~8 3
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9~12 > > >
12
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3 35 812-817.
Table 3 Regression analysis between land use structure 2
and nitrogen concentration J . 2003 23 1 188-198.
R? P 3
In TN=1.023 +0.012 area 0.710 <0.001 I 2008 22 2
In NO5 -N=1.519 +0.739 area 0.734  <0.001 98-101.
In TN = 1.624 +0.01 area 0.690  <0.001 4
InNO3 -N= -0.853 +0.028 area 0.749 <0.001 I 2000 21 6 61-64.
In TN =1.468 + 0.083 area 0.616 0.001 5
InNO; = N=1.722+0.031 area 0.668 0.001 ] . 2003 24 3 85-90.
In TN=1.858 + 0.039 area 0.605 0.001 6
In NO; -N=1.919 + 0.049 area 0.761 <0.001 7. 2006 27 3 498-502.
In TN'=1.426 +0.030 area 0734 <0.001 7 Catsillo M M Allan J D Brunzell S. Nutrient concentrations and
In NO; -N=1.197 + 0.043 area 0.756  <0.001
discharge in a midwesttern agricultural catchment J . J Environ
Qual 2000 29 4 1142-1151.
8
] 2000 20 6 506-510
1 9
5 J. 2003 16 1 30-33.
10
J. 2002 57 4 389-396.
11 Lammert M Allan J D. Assessing biotic integrity of streams effects of
scale in measuring the influence of land use/cover and habitat
2 structure on fish and macro-invertebrates J . Environ Manage
1999 23 2 257-270.
12 Sponeseller R A Benfield E F Valett H M et al. Relationships
between land use spatial scale and stream macro invertebrate
communities J . Freshw Biol 2001 46 1409-1424.
13
3 I 2008 29 1 13-18.
14
I 2008 30 6 857-863.
15
I 2005 21 3 54-57.
16
I 1997 17 1 39-47.
4 17
J. 2003 24 1 16-23.
18
] 2008 29 1 1-6.
19
> > > I 2006 27 11 2170-2175.
> > 20  Prakash B Lawrence D T. Relationships Between Landscape
Characteristics and Nonpoint Source Pollution Inputs to Coastal
Estuaries J . Environ Manage 1999 23 4  539-549.
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