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Fuzzy mathematics for evaluation of eutrophic

levels in Honghu Lake of Hubei Province

FANG Tong-zhong'*?, DU Yun'?, CAI Shu-ming'?, CHEN Bin*, JIANG Yan-sheng

(1. Institute of Geodesy and Geophysics, Chinese Academy of Sciences, Wuhan 430077, Hubei, China;
2. Key Laboratory for Environment and Disaster Monitoring and Evaluation, Wuhan 430077, Hubei, Chi
na; 3. Graduate University, Chinese Academy of Sciences, Beijing 100039, China; 4. Iirigation Works Bu
reau of Hubei Province, Wuhan 430071, Hubei, China)

Abstract: Trophic levels of Honghu Lake in Hubei Province were determined for more effective referencing
and decision-making with lake management. Total phosphorus(TP), total nitrogen(TN), chemical oxygen de
mand for manganese, secchi disk depth(SD), and chlorophll-a(chl-a) for the inlet, breeding, open wa

ter, and wetland protection regions as well as the whole of Honghu Lake were measured. Then results of the
fuzzy mathematics method were compared to the comprehensive trophic level index method, and these were
evaluated against the data. Results of the fuzzy mathematics method showed that the inlet and breeding re

gions were slightly eutrophic, whereas the other three locations were mesotrophic. However, the compre
hensive trophic level index method revealed that the inlet region was slightly eutorphic, while the other four
locations were mesotrophic. Data collected showed that the fuzzy mathematics method was closer to the actu

al levels than the comprehensive trophic level index method, and that the entire lake was becoming eu

trophic. [Ch, 1 fig. 3 tab. 19 ref.]
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B E SRS E R« (=1, 2, 3, -, n), HX o MREWBGFHES R X={x, x,
oy xbo MRIESCHR[ 14 )6 B RSB SR RS R, S IE N WA AR PN n i, Rt
WK B SRR 5 A5, BIRFTE SR . U8R PESR. BREER . BERER, T
T R BARMENL R 1, Bl REAHIT BRI E Ry, (=1, 2, -, 5), v RN POKIRXT T
EFREKEBRRERE, EHWBGTM&EEE Y=[ yi, y., -, yslo WO BARETEL G HIETA W
BRI R x MAKBAEA0E T, P h SoRGBEMIEM AR, LIahE KIE TR,
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Table 1  Parameter and classification standard for eutrophication evaluation of lake

IR e a (pg-Lh KR/ (mg- L) BA/ (mg- L) o0 i BR R 48 U (mg - L) 7 W B /m
W FE SR [0, 0.25] (0, 0.0057 (0, 0.07] (0, 1.40] [8.25, =)
PEFR (0.25, 1.59] (0.005, 0.019] (0.07, 0.24] (1.40, 2.96] [2.94, 825)
R (1.59, 10.0] (0.019, 0.065] (0.24, 0.77] (2.96, 6.29] [1.05, 2.94)
BEERE (10.0, 158.5] (0.065, 0.413] (0.77, 4.50] (6.29, 19.40] [0.22, 1.05)
EiNE-$ (158.5, 1000.0] (0.413, 1.415] (4.50, 14.64] (19.40, 41.14] [0.08, 0.22)

12 EIREEIH
RO 25 (0 S i B ek O 2 RO X TR an it 4R R o, SR B
NI B A 45 s 1) S s J3E PR K

CIK
Pl
i
=
58
Gl
g
&
&

1 6, <inf(x;)
w(x)= #suiu(;;c:)l;ﬁx) inf(x;)< x; < sup(x;) o (1)
0 x; = sup(x;)
XFF 5 ma PR - anads B BE | WA, ROROER O A DO i A 0 SR iR B pR AR
1 x; = sup (x; )
w(x)= #f—(lﬁg(x) inf (x)<x:<sup(x; ) (2)
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Fig.1 Monitoring region sketch map of Honghu Laek
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4 AR ME L B R xo LB REERK 2005 F 8 AE 2006 F
1.000 0.999 0.990 0.842 0.000 7 BMNEESEEFEHE
1.000 0.990 0957 0.711 0.000 Table 2 Average monitoring data of Honghu Lake from August,
R=1.000 0.998 0.952 0.696 0.000 . (7) 2005 to July, 2006
) B/ BR/ EHEREER BWE O MaER o
1.000 0.961 0.877 0.547 0.000 (ML BR RENREL BN e
1.000 0350 0.119 0.017 0.000 HX 0126 186 S 16 095 370
KA iy s mas o, rs (URIFHIEF LA FHK  0.079 1.77 541 0.81 3.00
S e T == o 73 NS =F 1 3 iy
%‘“ﬂ;ﬁ%&iﬁﬁﬁﬁﬁgiﬁ%?* FFHIK 0056 1.32 5.06 0.61 2.60
B, AER, PER, REER. EEER -
BAPIX 0.050 1.04 491 0.92 323
REXBIE, 4] 0.065 1.41 5.20 0.73 3.30
22 HEITEMEFHNE ' ' ' ' '
B2 2 B PEM IR S IME AR A (4)20F0 (5) A5 20 1 i H B 45
A=[0.011 0.156 0.295 0.297 0.241] - (8)

f‘(g)qj apn, i, a;p, A4, alS%%”'ft%‘:{n-l—Z%%% a. }é\@e\ }é\ﬁ\ %%Eﬁﬁfi?gﬁ\ ﬁ%ﬁﬁ‘]ﬂﬂ—ﬂc

R,
23 BIBHEARZETFITMER

B 2% 2 25 I SEMEAR AR (1) 2R (2) 3, 15 202 7 PR R R

0.997 0997 0.998 0.997 0.997
0914 0.948 0.964 0.968 0.957
R=10.877 0.883 0.914 0.933 0.908 |, 9)
0.905 0.899 0.908 0.912 0.904
0.062 0.089 0.065 0.103 0.080
X(HH: Tijs T2js T3js Taj, rs,i‘%ﬂ?%]/l\7kﬁ§)f¢zl—‘n+é%% a, MBE. SR, SRS, &0
JE X5 B 25 TR S B SR s
24 BIFHEEE
B Y=A0R,, B
Y=[1.000 0.813 0.712 0.476 0.000], (10)
25 LZEWEH
s 6)=X, A: B=[0.696 0.708 0.716 0.733 0.716], (11)

SRR Y WA, A DXORIR A DX A0 S S (AL T B B SR A SRR S IX A f, AR s

(AT B SRR E] o O T PP BOBI R0 340 J7 vk BRI AR R 8 SR S A, EH ISR EE
FERESRROEN LR 5 A XKEEDH ST I . PP AR ILER 3,

%3 GAEFRSEMESEMEETNEER
Table 3 Outcome of comprehensive trophic level index method and fuzzy mathematic evaluation method
3 G TR A I ok OB B VA 1%
mgers AERTR pmam mpem  PEIRR BEEER gpar ansa

AIX 30~50 50~80 52.9 EE3 S 0.813~0.712  0.712~0.476 0.696 LY
FrAE X 30~50 50~80 49.9 i 0.813~0.712  0.712~0.476 0.708 ey
TFid X 30~50 50~80 48.2 s 0.813~0.712  0.712~0.476 0.716 i
PrAp X 30~50 50~80 46.2 i 0.813~0.712  0.712~0.476 0.733 o

gt 30~50 50~80 49.0 h 0.813~0.712  0.712~0.476 0.716 i
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W EREREE, B PARRKEAELE MR, 78R FHIZ 756 AN 5] 1 2K A 647 34 B A B TRD
— AR AT, AR SO AR A (4) AN (5) 2 R I A A KR SR T RO ACE XA
) PEA 285 SR o R S S BRI 0L . LUk, AR 3 I S5 SR T LUA S, 00 300 A DR 35 8 X ) K AR 2 28
IRENER R IRA  X TR A X AR B R IR A, W RB R TR R KIS e g R S AR SR TS G T
LFEAVE RS R WIEE R R, AW AR MR IR Eh 1 B . S | S U U R Y O A R B
B2 5.19, 0.208 , 1.81 1 0.68 mg- L™ MMM X (R EERMA, REEFRNKEZHT 205K
AR RSO, — RO R E TS ZCOE R 37.0 g ke, ITEBETI R 4.0 g-ke
LOEWRHE AT A AT 42 o ke, ITEBEE R 0.68 g-kg? Y, =, BARERBIK 44X
b, B X 5 SR X R R R IR, (EU TR R KR DR A i B AOIR AN SR, T
MR E L, ENELETREE SR,

BT, R A SR ] P s s AR
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