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Water environmental quality assessment based on fuzzy evidence theory

XU Li-zhong' ,L IN Zhi-gui® ,Huang Feng-chen'
(1. College of Computer and Information Engineering, Hohai University , Nanjing 210098 , China; 2. School of Information &
Communication Engineering, Tianjin Polytechnic University , Tianjin 300160, China)

Abstract : The process of assessing lake water quality , as viewed from the perspective of datafuson, isa
process involving multi-source datafuson and state estimation. This paper proposes us ng f uzzy-evidence
theory to assess the eutrophication of lake water based on degrees of smilarity.. Onone hand, by introdu-
cing degrees of amilarity with fuzzy sets, the weights of fuzzy focal elements are determined and the evi-
dence model is modified. On the other hand, by usng the degree of smilarity with fuzzy sets, the contri-
bution factors of fuzzy focal elements to the belief functions of focal elements of the class are determined ,
and model s of state estimation and assessment are established which can handle problems due to obvious
changesin some focal elements induced by abrupt changes of lake water eutrophication. This proposed
method was tested by water eutrophication assessment of Taihu lake in China. Results were analyzed and
compared with those obtained by the trophic status index method, indicating that the proposed method
based on degree of similarity isfeasble for water quality assessment.

Keywor ds: information fusion; fuzzy-evidence theory ; Smilarity degree; assessment of water body eutroph-
ication
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Table 1 Data of Taihufor water quality assessment
Chla TP TN COD D
/mg- L /mg-L*/mg-L*/mg-L ' /m
0. 068 0 15 385 65 0 30
0. 036 0 22 132 55 0 20
0. 021 0 05 103 53 0 35
0. 055 0 16 175 73 0 20
0. 014 0. 03 135 57 070
0. 052 0 23 114 107 0 20
0. 006 0 05 177 34 0. 80
0 01 01 122 4.4 0. 90
0 01 0. 06 136 61 0. 65
0. 006 0. 08 14 36 0. 80
0. 008 0. 05 1 49 36 120
0. 005 0. 05 0. 87 37 0.50
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Table 2 Eutrophication assessment criteria of Taihu

Chla TP TN COD

Img-L */mg-L Ymg-L *mg-L*/m
00016 0 0046 0. 079 048 800
00041 00100 0. 160 09% 440
00100 00230 0. 310 180 240
00260 00500 0. 650 360 130
00640 0 1100 1 200 710 073
0 1600 0 2500 2 300 1400 0 40
04000 05550 4. 600 27.00 Q22
10000 12300 9. 100 5400 012
©={1,2,3,1 )
'3 {As,

A ={1/1,0.50/2,0. 25/ 3} ,

Az ,As ,As,As ,As A7, As},

A, ={0.65/1,0.55/2,0 25/3} ,
As ={0.5/1,1/2,0. 5/ 3},
A+ ={0. 25/1,0. 65/ 2,0 55/ 3} ,

As ={0.25/1,0.5/2,1/3} ,
As={0.1/1,0.2/2,1/3},

Ar={0 12,13},

As ={1/ 3},
, Chla TP TN COD SD
: (BPA) ,
3.
3 ( BPA)
Table 3 BPA of evidences
AL A2 Az As As As Ag As
Chla 0 0 0 01 08 01 O 0
TP 0 0 0 02 06 02 0 0
TN 0 0 0 0 01 03 05 01
COoD 0 0 0 02 07 01 O 0
SD) 0 0 0 0 0 03 06 01
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Table 4 BPA values of fuzzy focal elementsafter evidences combination

C (¢} G G G G G G G

BPA 0. 0000 0. 0000 0. 007 45 00197 0 07285 0. 0000 0. 010 04 0 2035 0 086 6

4 ,G={0251,0652,0.553},C=  0553},&={0 55/3}.
{0.25/1,05/2,1/3},C ={0 1/1,0.2/2,1/3}, G,G&, ,G BPA ,
G={0 1213 ,6={U3,G={0251,052, (3) (4 Ar As Be 5.

0.55/3},G ={0 1/1,0.2/2,0.55/3} ,G ={0 1/ 2,

5

Table 5 Believe function values of fuzzy focal elementsafter evidences combination

A1 Az Az As As As A7
Bel 0 22711 0. 223 28 0. 240 52 0. 296 93 0. 266 61 0. 30272 031271
5 , Ar Bel , , TSIM 12
, 6. 6 )
, TSIM

11 , 6. 6 3
,2003 8 , 8 (A1 As),
3 ,

6 12 ' 5 ’

Table 6 Eutrophication assessment resits d 12 paints in Taihu (Bel (As) = max {Bd (A:), Be (As),
TSIM TSIM Bel(As)}), TSIM , 11
TSIM
) TSIM ,
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