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Variations and Influencing Factors of Nitrate Nitrogen Concentration in Water in a

Small Watershed of Three Gorges Area
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Abstract: In order to study the water quality and response to influencing factors in typical watersheds of Three Gorges area between 2004 and

2005, the variation characteristics of nitrate nitrogen concentration were analyzed under heterogeneous landscape condition through continuous
observation with method of dividing into sub-watersheds in Quxi watershed (the first-grade branch, located in Three Gorges). The results
suggested that nitrate nitrogen concentration fluctuated between 0.4 and 14.6 mg*L™" with the highest in winter, higher in autumn and summer
and lower in spring. Discrepancy also exists in different years. In addition, nitrate nitrogen concentration shows increasing trends with the
aggravating impacts of agricultural activities on environment. Moreover, nitrate nitrogen concentration had some relationships with different land
use types and space layout to some extents and was also affected by geological and hydrological characters in the sub-watersheds; which
indicated that response of nitrate nitrogen concentration in water was evident to influencing factors.
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Fig.1 Location of Quxi watershed in China and sampling points
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Table 1  Characteristics of land use and related environmental factors
[ S HBA AL L A P % Tl &2
K [ it fil i i [t i kgthm? fkgthm
1 3835.4 12.4 31.5 17.1 24.5 7.2 7.3 277.0 7.4
2 2665.7 17.2 30.1 15.3 25.9 7.2 4.3 228.9 6.8
3 1087.3 24.2 26.4 7.9 29.2 8.1 4.2 244.0 9.0
4 969.6 18.5 25.6 18.3 22.8 8.2 6.6 291.6 6.6
5 335.2 9.2 15.6 33.2 26.5 3.2 12.3 78.2 0.6
6 438.6 18.6 21.3 14 32.1 6.4 7.6 184.3 7.9
7 2609.2 19.2 29.2 17.2 21.9 8.3 4.2 202.0 9.2
8 763.6 21.5 20.6 11.8 33.3 9.2 3.6 343.2 15.2
9 1980.2 13.9 32.1 19.6 22.9 6.2 5.3 228.2 8.2
10 605.2 21.6 18.6 12.9 24.1 9.6 13.2 239.2 12.4
11 623.5 12.3 32.6 8.6 25.6 8.6 12.3 243.7 6.6
12 365.8 8.6 36.2 14.5 23.4 11.4 5.9 206.2 12.4
13 688.2 7.6 13.2 45.6 19.2 3.2 11.2 56.8 0.9
14 308.7 23.9 28.4 11.6 24.6 7.9 3.6 302.5 11.2
3 1234.0 16.3 25.8 17.7 25.4 7.5 7.3 223.3 8.2
R2 KEWESELIEENTUR/mg L
Table 2 Seasonal changes of nitrate nitrogen concentration in water/mg*L ™"
W 2004 F 2005
R 2 = A2 -1 A 2 e 2 R
1 1.5 4.0 3.0 4.3 3.2 5.6 6.1 8.9 10.2 7.7
2 2.3 2.1 4.1 4.1 3.1 5.1 6.3 7.0 9.6 7.0
3 3.1 2.3 3.0 3.5 3.0 3.8 7.3 6.5 8.2 6.4
4 2.7 3.3 3.5 4.1 3.4 4.3 8.8 8.3 10.0 7.8
5 1.8 1.7 2.7 3.1 2.3 3.1 5.5 5.3 4.6 4.6
6 0.4 3.9 3.6 4.0 3.0 4.6 9.0 7.7 10.0 7.8
7 1.8 3.1 4.0 4.2 3.3 3.6 6.4 7.5 9.8 6.8
8 2.2 4.7 5.7 4.9 4.4 5.1 8.0 11.2 13.8 9.5
9 2.0 3.0 3.2 3.8 3.0 2.5 5.3 6.6 8.4 5.7
10 2.0 3.0 2.2 3.8 2.8 2.7 7.0 6.3 8.6 6.1
11 2.3 3.1 3.2 3.9 3.1 3.1 4.9 6.5 8.4 5.7
12 3.1 1.7 3.1 3.9 3.0 2.9 5.2 6.6 8.4 5.8
13 3.5 2.7 3.3 3.9 3.3 2.5 6.2 6.8 8.6 6.0
14 3.3 5.7 4.2 6.3 4.4 7.3 10.7 13.1 14.6 11.4
13 2.1 3.2 3.5 4.1 3.2 4.0 6.9 7.7 9.5 7.0
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Table 3 Correlation coefficient( r) between the environmental factors and nitrate nitrogen concentration

oy Z JKH Fh AR [7e] 3th Jii B Hh Ewiil} ke V]

T -0.041 0.055 0.173 -0.439 0.119 -0.133 0.005 0.010

2004 4F FES 0.522*  -0.011 -0.302 0.264 0.130 -0.323 0.590°* 0.424

&S 0.357 0.059 -0.212 0.239 0.170 -0.670" 0.473 0.211

XZE 0.475 0.194 -0.307 0.067 0.271 -0.511" 0.580" 0.181

Kz 0.216 0.188 -0.389 0.346 0.145 -0.553" 0.590" 0.309

2005 4F HZ 0.716"* -0.229 -0.260 0.335 0.097 0.489 0.430 0.320

*= 0.304 0.085 -0.297 0.251 0.230 -0.546" 0.641" 0.491

XZE 0.586" 0.167 -0.415 0.255 0.255 -0.607" 0.719" * 0.212
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Table 4 Water flux and precipitation

i JKURIE /o5~ [ 2 /mm
2004 4 2005 4 2004 4F 2005 4

1 1.27 0.58 23.7 11.8
2 1.15 0.63 36.4 46.0
3 1.22 0.61 33.5 43.6
4 1.09 0.65 89.7 103.8
5 1.33 0.65 123.6 115.0
6 1.18 0.78 103.7 85.8
7 1.83 0.96 229.7 266.0
8 1.72 0.89 249.9 284.7
9 1.23 0.74 78.9 56.6
10 1.12 0.63 69.7 76.6
11 0.82 0.59 32.1 21.3
12 0.98 0.57 15.6 6.4
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Fig.2 Relationship between water flux of estuary and

nitrate nitrogen concentration
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