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Fuzzy Assessment of Water Utrophication for Xiaojiang River Basin in Three Gorges Region
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Abstract : Based on water quality investigation about typical tributary—Xiaojiang watershed of Three Gorges Region, an assessment system
and evaluation method are proposed on zoning of typical tributary in Three Gorges Region. Accounting into the human-divided level indeter—
minacy of utrophication evaluation standard and influencing factors, establishing the corresponding membership functions of different valua—
tion indices, ascertaining the value of weight and fuzzy comprehensive indexes. Combining the actual situation with water—level—fluctuating in
reservoir area. Five valuation indexes including transparency(SD ), chlorophyll-a( Chla ), TP, TN, and CODy, are selected to evaluate the eu—
trophication by using comprehensive evaluation method. The results show that value of SD ,Chla TP TN and CODy, are quite different, which
are 1.2~3.5 m, 2.12~37.04 mg -m~, 0.026~0.103 mg L., 0.681~1.643 mg-L.~", 1.15~3.05 mg :L.”! respectively. The contribution rate of
CODy, for water eutrophication is the least, the major pollutant factors are Chla, SD, TP, and TN in water. Xiaojiang river water is in middle
eutrophication state in spring or summery, the water quality of reservoirs has different eutrophication trend. Compared with other assessment
methods, which have the advantages such as simple operation and objective evaluation. comprehensive evaluation method is reasonable and
practicable, It also could reflect the variety of good or bad quality for the reservoir area. Further study must start urgently and new counter—
measures could be found consequently. which provides reference for pollution control and comprehensive utilization in reservoir area.
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Table 1 The water quality measuring items and analysis methods
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Table 2 Measuring results of eutrophication indexes

Wi SD/m Chla/mg-m= TP/mg-L" TN/mg-L" CODy/mg-L"

1 3.5 2.12 0.026 0.681 1.64
2 1.8 22.89 0.088 1.177 1.96
3 1.4 4.13 0.064 0.820 1.15
4 22 4.95 0.055 0.710 1.29
5 1.3 19.88 0.069 1.643 2.70
6 1.2 37.04 0.074 1.445 3.05
7 2.2 15.40 0.098 1.495 2.21
8 2.3 11.27 0.103 1.415 2.14
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Table 3 Evaluated classes of water eutrophication
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TP/mg- 1" <0.005 0.025 0.05 0.11 >0.66 0.05
TN/mg-L"  <0.007 9 0.31 0.65 1.2 >2.3 0.65
CODy/mg-L™"  <0.48 1.8 3.6 7.1 >14 3.6
Chla/mg-m™  <0.1 3 10 20 >40 10
SD/m >4.0 1.5 1.2 0.5 <0.12 1.2
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Table 4 The item weights of different indexe

iH SD Chla TP TN CODy,
1 0.566 0.041 0.101 0.203 0.089
2 0.190 0.290 0.223 0.229 0.068
3 0.263 0.093 0.288 0.284 0.072
4 0.376 0.101 0.226 0.224 0.076
5 0.140 0.257 0.179 0.327 0.097
6 0.090 0.399 0.181 0.239 0.091
7 0.222 0.187 0.238 0.279 0.074
8 0.243 0.143 0.262 0.276 0.076
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Table 5 Fuzzy assessment comprehensive indexes of water

utrophication in water-level-fluctuating—zone

) FEHE PR WIR EER BRAR o e
WiE T ) Cam) () (v AR

1 1.745 1.329 1.895 0 0 |
2 0.880 1.031 0.510 1.724 0.855 v
3 0.508 1.664 1.904 0.924 0 I
4 1.334 0.945 2.529 0.192 0 |
5 0 1.167 1.529 1.902 0.403 v
6 0 0.306 1.480 2.122 1.093 v
7 0.720 1.052 0.888 2.072 0.268 v
8 1.491 0.509 0.990 1.815 0.195 v
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