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Temporal Variation of Water Quality and Driving Factors in Yanghe Watershed

of Zhangjiakou
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Abstract: Yanghe is an important water source for Guanting Reservoir which once supplied the Beijing city with drinking water
industrial process water and water-use in landscape. Based on the data of water quality monitored by Yanghe watershed monitoring
stations from 1992 to 2009 11 pollutants were selected for analysis. The trends of changes in water quality were figured out and the
major pollutants and driving factors were measured by the integrated standard index and grey correlation analytical methods. The results
showed that there were two stages of water quality change in Yanghe watershed of Zhangjiakou. Firstly the water was polluted seriously
but recovered rapidly from 1992 to 1996. Secondly although light pollution occurred in the watershed from 1997 to 2009 the pollution
factors were still above the limits. The main pollution factors are ammonia nitrogen petroleum permanganate index BOD; Cr®* and
Cd. The main driving factor of water quality is the change of land use type and the agricultural land showed less impact on water
quality than the industrial land.
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1 % 10* /m? 2 1992 ~
Table 1  Annual runoff at Yanghe monitoring stations x 108 /m® 1996 1992. 1994
1995 3.0
1956 ~ 1959 0.4509 1.6670 1.9590 1.6020 7.4770
: 1994 2.5 :
20 60 0.2321 1.1560 0.8694 1.1240 4.9770
20 70 0.3017 0.9557 0.9836 1.6740 4.5501 1996 3.0 :
20 80 0.1729 0.5822 0.3609 0.9735 2.6030
20 90 0.2304 0.4828 0.7484 0.9951 2.2230 1997 ~ 2009
2000 ~2002 0.2032 0.1840 0.1600 0.4584 0.9592 1.0
0.2507 0.8295 0.8072 1.2290 3.7160
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Fig. 2 Annual distribution trend of water pollution Cd. et BODS
index at Yanghe watershed
2
Table 2 Order of the pollutants affecting the water quality
Cd Pb BODs Hg Cr* As
0. 883 0. 876 0. 854 0. 839 0. 832 0. 826 0. 820 0. 815 0. 809 0. 807 0.797
0.750 0. 854 0. 866 0.873 0. 837 0. 824 0. 882 0.778 0. 836 0. 885 0. 842
0. 833 0. 802 0. 851 0. 876 0. 853 0.768 0. 858 0. 830 0. 808 0. 834 0.726
0. 868 0.904 0. 893 0. 896 0. 883 0. 859 0.916 0. 845 0. 852 0.874 0.776
2.3 N
19 20 21~23
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Fig. 3 Annual distribution trend of pollution index at Yanghe
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