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Spatial-temporal variation of inflow river water quality under land use effect

XTANG Song'?, WAN Ling"’, PANG Yan'*

(1.Research Center of Lake Environments, Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 2.National En-
gineering Laboratory for Lake Pollution Control and Ecological Restoration, Chinese Research Academy of Environmental Sciences, Beijing
100012, China; 3.School of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009, China)
Abstract: This study analyzes the water quality variation of inflow rivers directly affecting lake. Focusing on the three major river systems
of the Lake Erhai basin, the effects of inflow rivers on the water quality of Erhai Lake and its change trend under land—use changes in 2014
were studied with spatial analysis method, statistical analysis method and model. Results indicated that the chemical-oxygen demand
(COD), total nitrogen (TN), total phosphorus (TP), and ammonia nitrogen of inflow rivers in 2014 exceeded class Il levels; the main pol-
lutants were the TN and TP. Water quality indexes of inflow rivers showed significantly spatial-temporal variation among the three river sys-
tems. The overall river quality was poorer in the rainy season than in the dry season. The contamination of the TN and TP in the Boluojiang
river system was the most serious, followed by the Cangshanshibaxi river system. In spite of the low concentrations of TN and TP, signifi-

cant temporal variation occurred in the Beisanjiang river system. The spatiotemporal association of the river quality between the river and
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Erhai Lake was significant, especially in the rainy season. The pollutant concentration, excluding TN, in Erhai Lake was higher in the areas

with the most polluted inflow rivers. The COD and vegetation area percentage had a significant negative correlation (P<0.05). Furthermore,
the river TN and TP had significant positive correlations with the construction land area percentage (P<0.01) as well as a significant nega-
tive correlation with other land use in the basin scale (P<0.05). COD, TP and ammonia nitrogen of inflow rivers showed significant spatial
autocorrelation. A geographical weighted regression (GWR) model showed that there were significant spatial variations in the regression re-
lationship between the vegetation area proportion and COD. This changed to a negative relationship and the fitting degree increased from
the south to the north. The regression relationship of the area proportion of construction land and TP also showed a spatial difference but re-
mained positive throughout the entire basin. The highest fitting degree of the two occurred in the west Cangshanshibaxi basin and north in-
flowing area. Suggestions regarding pollution regulation in Erhai Lake basin were made to focus on nonpoint pollution control in the rainy
season, strengthen the comprehensive treatment of nonpoint pollution in the Boluojiang river system, and control the construction land sur-

face flow in the Cangshanshibaxi river system. Furthermore, more attention should be paid to optimize the ecological land functions of inter-

ception and purification on runoff in the Beisanjiang river system.

Keywords : inflow river; temporal and spatial change; spatial autocorrelation; geographically weighted regression
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Table 2 Spatial difference tests of water quality index

7K % Subbasins CoD TN TP NH;-N
WL 451.50 432.20 463.41 475.43
b=yt 381.57 339.51 268.65 321.24
il 260.26 379.49 420.31 303.79
Ry 82.69 25.96 117.93 99.89

P <0.05 <0.05 <0.05 <0.05
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Figure 2 Variation of inflow rivers water quality in Lake Erhai basin
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Table 3 Seasonal difference tests of water quality index

21 Season 4COD _ 4TN _ _ TP _ i\IHﬁ—N :
PP =90 /SR P de=an gl /AR PPN b= iR T de=an wili AR

R 156.41 107.64 91.14 172.84 159.22 81.28 165.18 111.05 80.80 163.97 131.66 82.26

[[IES 189.20 150.86 74.23 175.85 106.57 86.19 182.08 153.31 86.77 183.05 132.33 85.01

/) 9.15 21.55 5.09 0.08 31.37 0.43 243 20.38 0.64 3.10 0.01 0.13

P <0.05  <0.05 0.02 0.78 <0.05 0.51 0.12 <0.05 0.43 0.08 0.94 0.71
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Table 4 Spearman correlations between water quality and land use

gk A THL(TS) A L (NY) i (ZB) KA (ST) HAb A (QT)
Variables Construction land Agricultural land Vegetative cover Water Other land
COD 0.100 0.279 -0.469* -0.018 0.161
TN 0.532%* 0.134 -0.219 0.130 -0.422%
TP 0.568%* 0.335 -0.357 0.096 -0.457*
NH:-N 0.272 0.303 -0.373 -0.078 -0.186

e RS TR K BT B R A R R S A 2 (P<0.05) A 3 (P<0.01) H S

Note: The symbols of * and ** represent significant correlations between water quality and land use at P<0.05 and P<0.01 levels,respectively.
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Figure 4 Spatial variation of water quality indexes between inflow rivers and the Lake Erhai
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Figure 5 Regression parameters values and local R* for vegetation and COD based on GWR
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Figure 6 Regression parameters values and local R* for construction land and TP based on GWR
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