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Influence of Landscape Heterogeneity on Total Nitrogen Concentration in

Zhongtian River Watershed

WANG Jing-ping' ,LI Zhao-fu'* ,LIU Hong-yu®, WANG Gang' ,XIN Qiang'

(1. College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2. College of
Geographical Science,Nanjing Normal University , Nanjing 210046 , China )

Abstract: Nutrient loading into rivers is generally changed by human-induced land use changes and can lead to surface water quality
changes. Understanding the extent to which landscape heterogeneity influences nutrient loading is critical to the development of best-
management practices aimed at water-quality improvement. In this study, the year-round concentrations of total nitrogen were monitored
from January 2013 to December 2013 in the 20 hydrological stations of Zhongtian River. Considering the nested relationship of
watershed unit, seven land use structures and 13 landscape pattern indexes were chosen, and Pearson correlation analysis, principal
component analysis and multiple regression analysis were used to explore the effects of land use pattern on total nitrogen concentrations
in Zhongtian River. The results showed that: (I Construction land and grasslands had a significant impact on total nitrogen
concentration, construction land would worsen the water quality, while grasslands could improve water quality; @ Landscape patch-
shape index, landscape patch- area index and construction land were the main factors affecting the total nitrogen concentration in
landscape scale; (3)Regression analysis showed that the construction land and landscape patch-area index contributions to total nitrogen
concentrations were 67.31% and 32. 69% , respectively.

Key words: total nitrogen; landscape heterogeneity; land-use structure; multivariate regression; principal component analysis;
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Fig. 1 Location of Zhongtian River watershed
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Table 1 ~Land-use structure and landscape pattern metrics in the Zhongtian River watershed
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Table 2 Summary of watershed characteristics and measured total N concentrations in the Zhongtian River watershed

TR ﬁﬁzl E\ﬁ, 1 : : j:ﬂﬁﬂﬁﬁ%’%ﬁ! e/ %

/km /mg-L Grass Garden Farm Built Forest Bare Wet
D1 4.16 3.765 0.87 3.95 3.29 91.04 0.77 0. 08
D2 4.45 3.564 0.94 6.18 3.15 88.37 0.95 0.41
D3 6.42 3.358 0.98 9.69 3.11 84.44 1.32 0.47
D4 7. 68 3.178 1. 69 0.07 10. 33 2.95 82.45 2.01 0.51
D5 11.59 3.691 1.13 0.05 8.51 2.53 84.78 2.49 0.52
D6 13.29 2.982 1.47 0.04 8.36 2.31 84. 61 2.59 0. 62
D7 13.81 3.026 2.01 0.04 8.45 2.65 83.68 2.50 0. 67
D8 15. 19 2.924 2.48 0.04 8. 60 2.87 82.73 2.51 0.79
D9 18.03 2.329 2.32 0.56 11.09 3.12 79.39 2.31 1.21
D10 28.25 2.215 1.68 6.23 12.38 2.91 72.45 2.55 1. 80
D11 34.34 2.745 1. 41 5.85 15. 15 3.65 69.27 2.50 2.17
D12 41.91 2.344 1.30 6.38 15.55 3.65 68. 48 2.23 2.42
D13 45.78 2.287 1.20 6.07 16. 45 3.81 67.70 2.09 2. 68
D14 47.43 2.249 1.17 6.25 16. 87 3.93 66. 64 2.31 2.82
P1 1.91 2. 046 2.24 18. 06 4.46 1.31 71.58 0.81 1.54
P2 4. 69 7. 000 0. 04 3.90 20. 47 8.37 63.51 2.82 0. 89
P3 4.34 1.749 0.85 7. 60 12.19 1.67 76.28 0. 06 1.35
P4 3.72 1.735 0.99 6.44 5.07 1.82 84.83 0.07 0.79
P5 1.81 4.439 0.31 2. 66 18. 08 6.05 71.07 0.75 1.07
P6 1. 66 4.672 0.34 2.91 13.12 5.54 76.38 0.82 0. 89
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Table 3 Results of Pearson correlation analysis for land-use structure and landscape pattern metrics in the Zhongtian River watershed
BA Grass% Garden% Farm% Built% Forest% Bare% Wet% SDI SEI AWMSI
BA 1
Grass% -0.614"" 1
Garden% -0.344 0.023 1
Farm% 0.356 -0.428 -0.096 1
Built% 0.842"" -0.648 " * -0.223 0.744** 1
Forest% -0.098 0.192 -0.506" -0.832"" -0.509 " 1
Bare% 0.161 0.359 —-0.448 0.366 0.220 -0.273 1
Wet% -0.416 0.105 0.504 " 0.589"* 0.062 -0.808 " 0.255 1
SDI 0.038 -0.124 0.506 " 0.819"* 0.449" -0.973"" 0.234 0.782"" 1
SEI 0.038 -0.123 0.505 " 0.819"* 0.450* -0.973"* 0.234 0.782** 10.000"* 1
AWMSI -0.505* 0.540 " 0.166 0.274 -0.183 -0.447" 0.615"* 0.761** 0.402 0.403 1
MSI 0.469* -0.400 0.033 0.097 0.390 -0.080 -0.447* -0.356 0.187 0.187 -0.713**
MPAR 0.306 -0.457" 0.200 -0.272 0.119 0.255 -0.804"" -0.512* -0.194 -0.194 -0.839""
MPFD 0.369 -0.376 0.163 -0.060 0.245 0.019 -0.606"* -0.399 0.084 0.083 -0.760" "
AWMPFD -0.458" 0.650** 0.272 0.200 -0.207 -0.457" 0.619"" 0.692"* 0.428 0.428  0.955**
TE -0.380 0.235 0.070 0.506 * 0.031 -0.565"" 0.567"" 0.867°" 0.508" 0.508 " 0.887" "
ED 0.497* -0.390 0.287 0.283 0.519° -0.379 -0.353 -0.073 0.444 " 0.443 -0.478"
MPS -0.390 0.516* -0.357 0.171 -0.231 -0.101 0.775** 0.422 0.079 0.079 0.780* "
NUMP -0.401 0.224 0.077 0.477" 0.004 -0.533" 0.539* 0.859** 0.471° 0.471" 0.882""
MEDPS -0.400 0.213 0.113 0.483" 0.009 -0.555" 0.529* 0.868 " 0.486" 0.486" 0.893" "
PSCOV -0.596** 0.528* -0.152 -0.001 -0.394 0.011 0.500 * 0.471" -0.046 -0.045 0.845""
PSSD -0.496 " 0.527* -0.234 0.175 -0.261 -0.148 0.689"" 0.544~° 0.123 0.124  0.888" "
MSI MPAR MPFD  AWMPFD TE ED MPS NUMP MEDPS PSCOV PSSD
MSI
MPAR 0.822°" 1
MPFD 0.972** 0.916" " 1
AWMPFD -0.601"" -0.751"* -0.631"" 1
TE -0.659"" -0.809"" -0.742" " 0.762"* 1
ED 0.879** 0.719"* 0.870" " -0.321 -0.450" 1
MPS -0.755"" -0.945"* -0.859"" 0.672"" 0.764" " -0.769" " 1
NUMP -0.689" -0.803"" -0.760" " 0.749"* 0.997"" -0.477" 0.755** 1
MEDPS -0.682"" -0.799"" -0.755"" 0.756"* 0.990" " -0.470" 0.754** 0.989"* 1
PSCOV -0.884"" -0.830"" -0.897"" 0.719"* 0.763"" -0.803"" 0.842"* 0.782"* 0.768" " 1
PSSD -0.811"" -0.924" " —-0.885"" 0.771"" 0.846"" -0.745"" 0.955"" 0.847"" 0.842"" 0.949"" 1
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Table 4 Loadings of land-use structure and landscape pattern metrics

on significant principal components for the Zhongtian River watershed
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Table 5 Regression results with component factors as predictor variables and total N concentration

as response variable for the Zhongtian River watershed
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