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Spatial Changes and Sources of Nitrate in Beijing Urban Ecosystem Surface

Water

XU Zhi-wei'*?*, ZHANG Xin-yu*, REN Yu-fen', SUN Xiao-min®, WANG Xiao-ke', WANG Sheng-zhong’

(1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences
and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China; 3. College of Urban and Environmental
Science, Northeast Normal University, Changchun 130024, China)

Abstract: The spatial variation in nitrate-nitrogen (NO, -N) concentrations in surface water of ten sampling sites in the Beijing urban
ecosystem from Kunminghu Lake to Tonghui River were assessed using monitoring data from 2009 to 2010. Nitrogen sources were
examined using a hydro-chemical method. The results showed that the average nitrate-N concentrations of surface water in the Beijing
urban ecosystem ranged from 0. 7-7. 6 mg-L ™", with concentrations at all sites affected by human activities to a varying degree. The
nitrate-N concentrations in the Dongbianmen and Tonghui River located in the southeastern of Beijing ranged from 7. 0-7. 6 mg-L™" and
were significantly higher than those in the upper reaches( P <0.01). For all sampling sites, the chloride concentrations fell between
14.8-86.0 mg-L~". The chloride concentrations at the furthest downstream sites, in the Dongbianmen and Tonghui River, ranged from
81.5-85.0 mg-L™" and were 2.3-5.8 times higher than those in the upper reaches. This indicates that the surface water in
Dongbianmen and Tonghui River is clearly affected by human activities and that there are outfalls or pollutant sources near these two
sampling sites. Further, the C17/Na®, SO;™/Ca’" ratios showed that the majority of nitrate-N came from a single source. The
information given by the nitrate-N concentrations combined with the NO; -N/Cl ™ ratio implied that sewage effluent, including industrial
waste water, leakage from solid waste disposal and domestic wastewater mainly controlled nitrate distribution in the Beijing urban
surface water. The results from this study suggest that surface water management should focus on downstream sites located in the
southeastern region of Beijing such as the Dongbianmen and Tonghui River in the future.

Key words :urban ecosystem; surface water; nitrate; hydro-chemical indicators; sewage
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Fig. 1 Location of the surface water sampling sites
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Table 1 ~ Hydro-chemical compositions of Beijing urban ecosystem surface water

KA AR pH EC/pS-cm™! Cl™/mg-L~! S0~ /mg-L~! NO; -N/mg-L"!
AR 8.0+0.04(c) 469 £18(a) 14.8 £1.09(a) 71.3 +6.18(a) 1.8 +0.13(a)
KEHF 7.7 +0.04(a) 548 +20(a) 20.7 +1.27(b) 78.3 £4.19(b) 3.0+0.22(b)
[# i 7.6 +0.03(a) 588 £19(b) 24.4 +1.47(b) 82.3 £5.09(h) 3.4 £0.25(b)
LY 7.6+0.03(a) 593 +21(h) 25.5+1.56(b) 81.6 £3.75(b) 3.3+0.29(b)
LT 7.7 £0.03(a) 592 £22(b) 25.7 +1.39(b) 77.1 +3.64(a) 3.0 +£0.26(b)
tiaa0) 7.8 £0.04(b) 577 £21(b) 28.8 +1.74(b) 81.4 £5.64(h) 2.5+0.23(b)
TR 8.1+0.07(c) 541 +16(a) 28.1+1.31(h) 84.5 +5.54(b) 2.0+0.20(a)
B 8.3 +0.06(c) 562 £24(a) 36.2+1.23(c) 99.1%5.95(¢) 0.7 £0.11(a)
ARIED] 8.0£0.09(c) 931 +45(c) 81.5 +5.27(d) 92.5+4.22(c) 7.6+1.49(c)
I8 2] 7.8 £0.10(b) 943 £45(¢c) 86.0 =5.54(d) 99.2 +4.88(c) 7.0+0.88(c)
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Fig. 2 Relationship between SO2~ and Ca®*, Na* and Cl~ concentration of the surface water in Beijing urban ecosystem
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