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The Impact of Land Uses on Watershed Runoff Nitrogen Discharge in
Hilly Regions

Yang Jinling , Zhang Ganlin, Zhang Hua, Zhao Yuguo( Institute of Soil Science , Chinese Academy of Sci-
ences , Nanjing 210008 ,China)

Abstract : Nitrogen is a crucial factor in causing the eutrophication of water body. Land use has an important impact on
agricultural norm point sources ( NPS) nitrogen discharge . This study on quantitative relationship of runoff nitrogen dis-
charge and land use was conducted in Meicun watershed of Xuancheng County, Anhui Province, in the subtropical low
hill area, by the dynamic monitoring of stream water and nutrient discharge , integrating interpretation of aerial image
and GIS analysis . The results showed that, land use significantly affect nitrogen concentration and discharge in which
nitrate nitrogen was the main component. There was a significant linear relationship bet ween nitrate and total nitrogen
concentration in the given land use system . However, statistically significant relationship between ammonium and total
nitrogen concentration was found only in forest-pond system . Moreover, positive linear relationship existed bet ween dif-
ferent forms of nitrogen discharge . It was found that there were exponential relationship between the discharge of ni-
trate, ammonium and total nitrogen and the area percentages of forest, pond, paddy and village . Forest and pond had a
negative impact on nitrogen discharge while the paddy and village had positive effect . At the same time , land use types
had important effect on nitrogen concentration .
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The land use structure and the distribution of monitored sites and river system in Meicun watershed
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Table 1 ~ The positions of the monitored sites and their land use composition
/ %
N E /km?
I 30°49 32 118°42 00" 0.25 96.34 3.66
il 30°49' 55 118°41"52" 0. 44 86. 91 0.04 9.80 1.18 2.07
1 30°49' 50 118°41"51” 0.70 78.85  0.16  20.88 0.11
\Y 30°50'17 118°42 01" 0.38 71.91 4.29  20.02 2.56 1.22
v 30°50'51” 118°42'15" 2.74 66.93  5.50 24.83 2.21 0.53
VI 30°50'51” 118°42'14" 0.99 42.68 48.33 8.54 0.45
VI 30°51° 03" 118°42' 38" 4.07 59.30  3.70 32.21 4.30 0.49
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Table 2 The runoff nitrogen discharge of the monitored watersheds
NO; - N NH/-N TN
/kgea™! /g*(m*ea) ! /kgea™! /g*(m*ea) ! /kgea™! /g*(m*ea) "
I 42.747 0.172 11.874 0.048 73. 061 0.294
1 165.906 0.377 53.906 0.123 321.025 0.730
1 284.196 0.409 77.864 0.112 483.203 0.695
I\ 164.720 0.430 82.216 0.215 330.153 0.862
\% 2156.584 0.786 674.095 0.246 4025. 288 1.468
VI 644. 585 0.652 283.324 0.287 1178.593 1.192
VIl 3707.941 0.911 1014. 449 0.249 6105.798 1.500




2 I\ , 1 1

,NO;- N 50 % ~ A Ir 1.

60%, NH,-N 2.0 ~ 3.5 IV
NH, - N TN 16 % ~ 24 %, , \ ,
21 % ~32%. , V.
NO; - N . , \Y%
(y 3.2 .
[12]‘ , ,
NH, - N , ,
NO; - N, NO; - N , NO; - N TN
NH,-N NO;-N 80 % ) ( 3).
i ,NH, - N , NO; - N TN 50 %
, NO;-N , I NH/-N TN
, NO; - N (31 , «C 3.
2 , \% I )
11 I\Y . - ,
Vv I .11 . NH/-N NO;-N
3

Table 3 The relationship bet ween concentration of nitrogen forms

1 II I \Y \Y% VI VI
81 80 75 78 81 81 81
NO;-N/T-N R 0.8543" """ 0.9714" " 0.9558" """ 0.9853" """ 0.9877" """ 0.9158" "~ 0.9830" " "
a  0.7299 0.8654 0.9367 1.0066 0.9419 0.8537 0.9740
b - 0.2251 - 0.7067 - 0.5707 - 0.7000 - 0.6008 - 0.5345 - 0.5789

NH/-NT-N R 0.6056" "

* o x p<0.001

4

Table 4 The relationship between discharge of different nitrogen forms

1 I il v \% VI Ul
29 29 31 25 48 40 51

NO;-N/T-N R 0.8017" " 0.8531°"" 0.9023" """ 0.8880"° """ 0.9707" " " 0.9427 " 0.9645" "
a  0.3105 0.3197 0.5809 0.4356 0.5186 0. 4644 0.6207
b 0.0568 0.3023 - 0.1362 0.0965 - 0.090 - 0.2623 - 0.9102

NH/-N/T-N R 0.6716" """ 0.6818" " 0.7758" """ 0.7244" " 0.7929" """ 0.8861" " 0.7547" " "
a  0.1360 0.1332 0.1803 0.2132 0.1300 0.2780 0.1209
b 0.0185 0.1288 - 0.0451 - 0.0029 0.6147 - 0.1331 1.1500

NH,/-N/ NO;-N R 0.6055" """  0.5235"° 0.6383" " " 0.5474"° 0.6708" " " 0.75727 " 0.61127 " °
a  0.3165 0.2730 0.2304 0.3274 0.2059 0. 4822 0.1522
b 0.0203 0.1632 0.1552 0.1711 1.0274 0.1043 1.9401

0 ;e p<0.00l; * * p<0.0l
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Fig. 2 The relationship between different form nitrogen
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Fig. 3 The relationship bet ween land use indicators and nitrogen concentration in stream
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Fig. 4 The relationship between land use indicators and nitrogen discharge
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