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Influence of Land Use Structure on Nitrogen Output in the Watershed of

Suburban Agriculture Regions

YANG Feng', WANG Peng-ju’, YANG Shan-shan’, WU Jin-shui’, HU Rong-gui’

(1. Hubei Institute of Forestry Survey and Design, Wuhan 430079, China; 2. Key Laboratory of Subtropical Agriculture and
Environment, Ministry of Agriculture, College of Resources and Environmental, Huazhong Agricultural University, Wuhan 430070,
China; 3. Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China)

Abstract: This study was conducted in Jintuo watershed of Changsha City, Hunan Province, in the suburban agriculture regions, by
selecting 8 sub-basins to examine the effect of land use on watershed runoff nitrogen output. The land use map of watershed was
interpreted from Spot-5 image of 2009, and by using hydraulic analysis function and spatial analysis extensions of ArcGIS 9.3, the
catchment areas were delineated from DEM. Water sampling was carried out from Dec. 2009 to Nov. 2010, and the relationships
between different types of nitrogen export and land use were analyzed. The results showed that nitrogen pollution in the watershed was
extremely serious. There was a distinct seasonal variation in the following order; WI > SP > SU = FA in the output concentration of
total nitrogen and ammonium nitrogen which was not observed in the nitrate output. Moreover, land use was a dominant factor that
determined the export of nitrogen, and especially a significant correlation was figured out between the nitrate output concentration and
the land use structure. Forest and water body had a negative impact on nitrate output concentration while dry land, paddy field and
habitation road had a positive effect. However, the effects varied with time. Dry land had the most significant important effect on nitrate
output concentration in winter and fall, but in spring and summer was the forest land. The correlation between land use structure and
the output concentration of total nitrogen and ammonium nitrogen was not found. The resident number, pig number and fertilization also
had a major impact on nitrogen output quantity.

Key words :suburban agriculture regions; watershed; land use structure; nitrogen output; temporal and spatial variation
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Table 1 Proportion of land use type of the sub-basins and socio-economic survey date
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/hm? b s: Kk 7K H

it S B /N /% /kg

1 271. 10 73.12 5.56 5.29
2 655. 88 68. 37 16.99 2.91
3 290. 07 58.18 4.65 12.76
4 257.26 42.63 0.03 26.94
5 807.59 51.28 2.08 16.13
6 522.58 48.23 0.76 23.42
7 963. 53 40.12 1.45 22.45
8 5142.23 45.92 3.43 19. 86
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23.51 0.89 2671 13 247 63 654.7
28.11 2.28 1835 4000 53 056.9
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24.75 2.84 1671 5847 51957.0
32.06 3.92 1329 3776 36149.3
27.87 2.92 21776 83200 519982.5
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Fig. 2 Distribution of monitored sites and river system

in Jintuo watershed
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Table 2 Output of different types of nitrogen in the monitored watershed
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2 0.78 1.37 2.61 910. 10 741.84  2226.34 1.39 1.13 3.39
3 1.45 3.19 5.95 2926.53 3320.84  8138.88 10. 09 11.48 28.06
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Fig. 3 Temporal and spatial variation of nitrogen output in the sub-basin
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Table 3 Pearson correlation coefficient between nitrogen

concentration and the land use types
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Table 4  Regression analysis between land use structure and nitrogen concentration
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Table 5 Relationship between nitrogen annual output with the number of resident population, the cultivation

number of swine and fertilizered amount in the watershed
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