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Tab. 1 Eutrophication Assessment Criteria and Empirical Frequency Of Water Quality Index
o Chl. a TP TN coD SD LaEE) SR
MR 3 , ; . T
(mg/m?) (mg/m*) (mg/m?®) (mg/L) (m) i i/(n+1)(%)
HEHR 1 2.5 30 0.3 10 1 14.3
AHEF 2 5 50 0.4 5 2 28.6
hERE 4 25 300 1.5 3 42.9
HEER 10 50 500 1 4 57.1
HER 65 200 2000 10 0.4 5 71.4
EHER 160 600 6000 25 0.3 6 85.7
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Fig. 1 The empirical frequency curves of water quality indexes and assessment order

SHBE W= (Ww_., Wee, Win, Weon, Wep) = (0.233,0.217,0. 189,0. 210,0. 151).
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Tab. 2 The Results of Water — body Eutrophication Assessment
F wiim Chla TP TN COD SD PSSR PR 53 %g
5B g/w) (mgm) (mg/m) (me/L) (m) WERLEGY  BRDEHY  KEWH |V
1 IE¥  0.88 130 410 1.43 2.98 FEFK(2.83) FEFHRK(3.28) PEKK(3.00) V
2 HE 433 21 180  3.38 2.4 PEFK(2.98) FEFRK(3.20) FEKK(3.00) V
3 B 491 50 969 5.42 1.46 PEEFR3.77) PEEFRB.75) FEEFK(4.00) V
4 FHAE 162 26 1020 5.16 1.16 FEEF(3.88) PEEF(3.84) FEEF(4.00) V
5 WM 15.38 &7 1540 4.4 0.65 FEEFR(4.31) FEER(4.25) PEEK(4.00) V
6 B 14.56 140 2270 4.34 0.27 HEHK(4.67) BEFRK(4.69) FEER(4.00) x
7 HHEM  77.7 135 2140 6.96 0.36 EEFHE(4.90) HEFREK(4.95) HEHRK(5.00) V
8 HEESM  82.4 332 2660 14.6 0.49 EHEFHK(5.19) BERK(4.98) FEFRHK(5.00) V
9 HUMFGH 95.94 136 2230 10.18 0.37 EEFHK(S. 04) EERRK(4.95) HERLS.00) V
10 ZRW 202.1 708 6790 8.86 0.31 EEEH(5.74) EEEF(S.80) EEHEH(6.00) V
1 BAE 2624 500 16050 13.6 0.15 EEEFR(5. 79) BEET(S.88) EHEH (6.00) V
12 UM 185.1 670 7200 14.8 0.26 EEEH(5.86) EEEI(S.93) BHEEH(6.00) V
13 #H#EH 146 20 220 1.4 4.5 FEFRL2.93) APEFRQ15) ZPER2.00) x
14 k¥ 100 20 900 2.83 0.5 PEEIRM.10) HERK(4.53) HEEFR4.00) x
15 MEH 1.6 80 130 8.29 0.5 HFEEFHM.01) PEEFR.08) HEER(4.00) V
16 MEM 115 100 460 5.5 0.3 HEEHR(4.40) PEEFB.97) PEEHR(4.00) V
17 #¥ 253 30 1670 6.26 0.25 FEEF(4.42) PHERG 1) PEEFK(4.00) V
18 M  189.3 20 230 10.13 0.5 FHEHEFH(4.29) BEFRLK(4.99) PEFRLK(3.00) x x
19 Hih 19 20 210 1.61 7.03 FEFRK(2. 88) AP EFR(2. 10) AT EFH(2.00) x
20 RILAM 1913.7 105 2000 10.7 0.4 FERKG. 1) BERRKGS.26) EERK(5.00) V
21 PEMI(1) 6920 130 2760 10.3 0.35 EEFK(5.25) HERRKGS.27) EERK(5.00) V
22 M 7060 177 2860 51 0.41 HEFHR(S.45) BEEEKG.5T) BEFRR(5.00) x
23 ShigdL 945 56 1080 3.37 0.87 BEFRR(4.51) EEFRH(5.09) PREEF4.00) x
24 Mg 916 40 870  3.53 0.92 TEEF(4.40) BEFR(S. 13) PEEF4.00) x
25 4shERS 1011 42 960 3.68 0.9 FEEHM.45) BERAG. 1) PEEFR4.00) x
26 (1) 22.36 34 490 2.11 0.3 HEEH4.01) PEERB.90) HEEFRK4.00) V
27 HWEM 8.9 49 520 2.05 1.5 FEHEFHE3.60) FEFRG. 13)HEHER4.00) x
28 F#(2) 8.01 33 503 3.7 1.6 FEEH(3.59) FEFK3.28) PEEF4.00) x
29 #gPE%E 7.32 45 318 1.28 3.5 PEFL(3. 14) PEFR(2. 68) PEFHRK(3.00) V
30 KM 51.63 23 620 4.05 1.2 $EFHF(3.89) FEFKK(3. 99) FEHREK(4.00) V

 VIERIEMER B, < "RRIEMEREE—DRR, " x x "ERENERAHEER TR .
FHFS 1 -12 FRREFICE[3],13 - 30 FORDRIE T30 4].
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A Lake Eutrophication Stochastic Assessment Method
by Using Empirical Frequency Curve and Its Verification

XIE Ping' , LI Hongqiu® & YE Aizhong'

( 1: State hey Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, P. R. China;
2: Institute of Zhanjiang Hydrology Substation in Guangdong Province, Zhanjiang 524037, P. R. China)

Abstract

In order to correctly evaluate the trophic state of a lake and then io establish a scientific basis for
the prevention of lake eutrophication, a lake eutrophication stochastic assessment method
(LESAM) by using empirical frequency curve(EFC) is proposed. In this method, the EFC of
each water quality index of an actual lake is firstly derived through establishing the EFCs of each of
those water quality indices and assessment orders used in the lake eutrophication assessment cri-
teria. Secondly, the assessment order of lake eutropication is derived by using the weighting average
methok to calculate the EFC of assessment order of lake eutrophication. The characteristics of
LEGAM are that the method is simple , the visual graphs are informative, and the computation work
is moderate. LESAM, together with other two methods, i. e. the lake eutrophication(LEGAM ), has
been tested against the measured data of 30 lakes all over the country, it is found that the difference
of assessment results between 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. 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 eu-
trophication assessment should be studied with various approaches in order to overcome the
weakness of one particular method and to make assessment results more reasonable.

Keywords: Lake eutrophication; empirical frequency curve; stochastic assessment method ;

fuzzy assessment method; grey assessment method
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