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Tab.1 Eutrophication Assessment Criteria
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EER 65 200 2 000 10 0. 4
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Tab. 2 Results of Water-body Eutrophication Assessment
Chla TP TN  COD SD W ERENRED
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2 H i 4. 33. 21 180 3. 38 2.4 HEFHEKG.21) HEHRRG.200 PEFEHG.00)
3 165 355 P b 4. 91 50 969 5.42 1.46 I EEFHG.62) PHEHKRG.75) PEEFRUG0 J
4 F ¥ 7K BE 16. 2 26 1020 5.16 1.16 HEEFHFG.78 PEEHFG.84) HEEIFHFU. 0
5 1t ¥ 15. 38 87 1 540 4.4 0.656 HHEEFHRU.340 FEEFRU2) PEEHRGO
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24 4 i 916 40 870 3.53  0.92 HEEFWU4LD BEHFREKG.13) HEEFU 00 X
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A LAKE EUTROPHICATION STOCHASTIC ASSESSMENT METHOD BY
USING BAYESIAN FORMULA AND ITS VERIFICATION

XIE Ping, Li De,CHEN Guang-cai, YE Ai-zhong

(State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract:In order to correctly evaluate the trophic state of a lake and then to establish scientific basis for
the prevention of lake eutrophication, a lake eutrophication stochastic assessment method (LESAM) by u-
sing Bayesian formula is proposed. In this method, according to the maximum likelihood ordering princi-
ple, the assessment order of each water quality index of an actual lake was firstly derived through calculat-
ing the probability of each of those water quality indices belonging to the assessment order used in the lake
eutrophication assessment criteria, Secondly, the assessment order of lake eutrophication is derived by u-
sing the weighing average method. The characteristics of LESAM are that the method is simple, and the
computation work is moderate. LESAM, together with other two methods, i. e. the lake eutrophication
fuzzy assessment method (LEFAM) and the lake eutrophication gray assessment method (LEGAM), has
been tested against the measured data of 30 lakes all over the country. It is found that the difference of as-
sessment results among those three methods is not greater than 1 order in 29 lakes, i. e. 96. 6% of the total
lakes. It is concluded that all these three methods (LESAM, LEFAM, and LEGAM) have comparable
computation precision. Though in lake eutrophication assessment we can calculate the weight of each water
quality index according to the correlation coefficient between each water quality index and chlorophyll, this
method only suits the lakes of phytoplankton type. As to the equally weighting average method, it can be
used for any kind of lakes. For there is a lot of uncertainty involved both in determining the number and
type of water quality index in lake eutrophication assessment and in determining the assessment order and
its corresponding standard water quality concentration, the lake eutrophication assessment methods also
have uncertainty. It is suggested that the lake eutrophication assessment should be studied with various ap-
proaches in order to overcome the weakness of one particular method and to make assessment results more
reasonable.

Key words:lake eutrophication; Bayesian formula; stochastic assessment method; fuzzy assessment meth-

od; grey assessment method; uncertainty



