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Spatial Variability Characteristics of Water Quality and Its Driving Forces in

Honghu Lake During High Water-level Period
LI Kun', WANG Ling’, LI Zhao-hua’, WANG Xiang-rong' “, CHEN Hong-bing’, WU Zhong*, ZHU Peng’

(1. Department of Environmental Science and Engineering, Fudan University, Shanghai 200433, China; 2. Institute of Subtropical
Agriculture, Chinese Academy of Sciences, Changsha 410125, China; 3. Faculty of Resources and Environmental Science, Hubei
University, Wuhan 430062, China; 4. Jingzhou Institute of Environmental Science, Jingzhou 434100, China)

Abstract. Based on the high-density analysis of 139 monitoring points and samples in water of honghu lake with different degrees of
eutrophication during the high water-level period, we could get the figures of spatial variability characteristics of pollution factors, the
biomass of aquatic plants and water quality in Honghu Lake using the GIS interpolation methods. The result showed that the
concentrations of TN, TP,NH, -N, permanganate index gradually increased from south to north during this period, the trend of water
pollution degree in Honghu Lake was the region of inflowing rivers > enclosure culture area > open water area > the lake protection area
>region of the Yangize river into the lake; and the contribution rate of water quality parameters was in the order of TN > TP >
permanganate index > NH,”-N > DO; under the influence of industrial sewage, agricultural sewage, domestic sewage, bait, aquatic
plants and water exchange, 59% of TN, 35.2% of TP, 13.7% of permanganate index,4.3% of NH, -N exceeded the water quality
targets, respectively, accordingly, 66.2% of the water quality also exceeded the water quality target. Nonetheless, DO reached the
water quality target due to the influences of monsoon climate and other environment factors. The spatial variation analysis could directly
reflect the mutual interaction among human activity, land-use types and environment factors which had an enormous impact on Honghu
Lake water environment. In order to ensure that the lake water environment is beneficial for human productions and livings, it is
necessary for us to control the discharge of industrial sewage, agricultural sewage and domestic sewage, as well as the expanding area of
aquaculture, all the above measures would be significant for gradually resuming the self-purification capacity of water body and finally
achieving the ecological sustainable development of Honghu Lake water environment.

Key words : Honghu Lake; high water-level period; GIS; spatial distribution characteristics; water quality parameters
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Table 1 ~Water quality and numerical of pollution factors during the high water-level period

HYRE T iﬁfﬁl /i'i . /?:f]fﬁ] 13%/% 13/% M2/% V3/% V#/% £V /%
NH, -N 0. 084 1.210 0.515 0.7 63.3 31.7 4.3 0 0
TN 0. 105 4.369 1.143 0.7 3.6 36.7 41.7 11.5 5.8
TP 0. 005 0.203 0. 042 8.6 31.7 24.5 23.7 10. 8 0.7
R R AR AL 0.99 8. 84 4.31 4.2 46.8 35.3 13.7 0 0
ZEAK R 0 0 33.8 40.3 19.4 6.5
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Fig. 7 Spatial distribution characteristics of SD
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Fig. 8 Spatial distribution characteristics of water quality
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