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Effects of Land Use Structure on Water Quality in Xin’anjiang River

CAO Fang-fang' , LI Xue', WANG Dong”, ZHAO Yue*, WANG Yu-qiu'

(1. College of Environmental Science and Engineering, Nankai University, Tianjin 300071, China; 2. Chinese Academy for
Environmental Planning, Beijing 100012, China)

Abstract: Take Xin’anjiang upstream watershed as a case study. Based on data of interpreting TM orthophoto images and water quality
monitoring in May 2010, the land use map of Xin’anjiang River, which was categorized to cultivated land, forestland, grassland, water
body, building site, was obtained. Using ArcGIS hydrological and spatial analysis function, Xin’anjiang River was divided into eight
sub-watersheds, and its watershed land use structure was analyzed. The water quality parameters such as TN, TP, permanganate
index, fecal coliform bacteria were monitored from Jan 2010 to Dec 2010. The relations between water quality and land use were
analyzed. The results showed that TN and NH, -N had a significant temporal variation: dry season > wet season > normal river flow
period, but other parameters did not vary significantly. In the space, Yuliang and Pukou were the most serious pollution sites.
Cultivated land, water body, building site had a positive impact on water quality parameters, while there were negative correlation
between the forestland and grassland. Annually, cultivated land had the most significantly important effect on TN, NH, -N and
permanganate index, and grassland had the most significantly important effect on TP. Cultivated land had the most prominently
important impact on water quality parameters in dry season and wet season. What’s more, in the normal river flow, cultivated land,
grassland and forestland had the most remarkably important influence on TN, TP and fecal coliform bacteria respectively.
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Fig. 1 Sampling sites and land uses in Xin’anjiang River
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Fig. 3 Column charts of water quality indices in Xin’anjiang River
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Table 2 Spearman correlation analysis between land use types and water quality parameters
Spearman 3¢ R4 TN TP NH,' -N R R ER AR AL R
Bt 0.714 0. 595 0. 690 0.833* 0.714 *
i, -0.405 -0.476 -0.643 -0.595 -0. 667
L -0.719* -0.766* -0.635 -0.479 -0.695
KA 0. 500 0. 167 0.286 0.190 0.619
AL 0.429 0. 643 0.857*" 0. 429 0.833*

1) = . = = 25N B EMAKTFH0.05, 0.01
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