472 K& ® T RKF F R Vol. 47,No. 2
2007 3 Journal of Dalian University of Technology Mar. 2007

1000-8608( 2007) 02-0240-06

Ak, ¥+ B, ok
(AREEIAF +AAFFR, A7 KE 116024 )

D BHATFERGERE —AKERG . BRECRRENFAZEH AT ER EFNF , ET
T 2B E BEATHEHRNATERETNAEEZ. WHE AT ER E /7 %
GB 3838 20024 (k4 , g B E £ 08 5 MER. A G AR B3 8 KR o % IR A
Bl BEREREN MBET FHEIF AR EHFHEE JHE AR 3L 2B AR R 2
TN G, TMERIEL LR TR X REE T £ 3L BB AT RT 2 &K

PE.XMELRETE RABAR T BRI ARNER SR = HEEEATA KK H
TEHRAZEFHEE.
s AL REH, KFERE; RER KL, F41TFHh; RE
: X824 : A
2 2 1
, , L1 MXEX
. 7 [3]-
20 60 70 , ,
. 20 80 ,
[4].
m , @ . ,
l5J‘
, , 12 R /%»HM;-:M/J#%& H—#E
’[2]‘
: 2005-09-11; : 2007-01-10.
: ( 50139020) .

(19719, , : T (19589,



B E:

4% 241

£ A1

TR R Kk 893l I8 HKITE R

21 WE VE RAR K 5 3 Sbr #E

[0.4 ]
x€ (A},x})

I, x€

}\2

, ?\—)\’
0xE Pjeo

x€ WA

(1)

k-1
X — Aj
k k-1
A= A

>v"{+l—x koy k1
>\§c_+ 1 >\]k7 -xe ()\j 7}\j )

0xE€ [OAT'U RS eo

X - 7\45 455
; x& (ALA)

- AP
I, x& [)\f,+ ©0 )
0 xE [0A)]

" B
1 &%a @ #HEERER

Principle of whitenization weight function

I Hmivy

GB 3838— 2002 Fig. 1
: ) 5 ; L. 2.3 HEREM
A, GB 3838 2002
B [8]
>\]; 2 2
& 1 KFR%EEX S Bl k ,
Tab. 1 Grade of water quality k
1A

I b=

) Z 1A

i 24 WERERE

v ¢ i k

v

- Z:lmxv’)’ z

2.2 KRR ABLR E e
J k
ook ‘ 2.5 MIEREKRE LA
f/(x'/)vj:fk s S 5, ’
L pe e o= (§ 6D
> ]
| (n, J k ’
(2, v ¢ = max(9)
SD . DO i k

(4)

(3)



242 A EE I A ¥¥H® 47
31 TORMAEE 52 0T AR R
3 1988 ~ 2000
ror : 1997 ~
. . 4652 ~ 4732'N, 12347 ~ 1999 5 ,2000
12437 E. . , . ,
, CODv»

" ~

, 2 100 km’.

, 3

BODs TR TN DO Cu Zn 21
GB 3838 2002, 1

0
4

2

B

|

CODw» BODs TP TN.
32 HEHEN— LA

W ‘—*E
4 2
S (1]
i) ) 2~ 5.
AR = o, Bk 0k
-k %2 B ALk ERATER BIE O
AY/ Tig
A4 }f&?’;li Tab.2 Non-dimension water quality classification
| A <3
U{% é:ﬁ:{: standard in Zhalong wetland
N/ it
23 K
N X ;
1 11 111 v \Y
1:32000 TP 0. 13 0. 32 0. 65 1.30 2.60
TN 0. 19 0. 48 0. 96 1. 44 1.93
E 2 %szg %1%%;1@:%%‘%@ iﬁ’]@ CO Dy, 0. 27 0. 54 0. 81 1.35 2.03
BOD. 0. 58 0. 58 0. 77 1.15 1.92
Fig. 2 Function zone of Zhalong wetland -
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Tab. 3 Non-dimension mean values of water quality in Zhalong wetland from 1988 to 2000
1988 1989 1990 1991 1992 1993 1994 1995 1996 1999 2000
TP 1.51 0. 44 8 90 4. 51 0. 75 1. 31 0. 86 347 2 31 1. 25 1. 35
TN 0. 86 1.40 19. 60 6. 21 8 10 241 1. 23 1. 84 4. 64 1. 26 242
CO Dy 2.57 3.81 6. 03 7. 84 6. 50 3 38 3. 64 326 5. 57 2.91 255
BODs 0.38 0.90 3. 54 13. 36 0. 38 0.72 112 0. 82 5. 20 235 225

k4 BN L EEH 1997~

19994 = % 34 g W5 7 3418

Tab. 4 Non-dimension mean values of main lakes in Zhalong wetland from 1997 to 1999

TP 1.69
TN 0. 81
CODyy 1.12

BODs 0.12

0. 54
L. 09
0.52

1. 04
0. 57
1. 58
0. 60

1. 69
0. 98
1. 89
0. 60

2. 99
0. 40

0. 40
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Tab.5 Non-dimension mean values in Zhalong wetland in 2000

TP 0. 65
TN 4.48
CO Dy, 1.63
BODs 0.79

3.45 1. 30 2.03
352 3.8 4.28
3.02 2. 31 2.45
2.76 1. 13 1.17
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Tab. 6

Clustering weights of evaluation indexes in

corresponding grey classification

4
I 11 111 v v
TP 0. 42 0. 35 0.30 0.25 0.20
TN 0. 28 0. 24 0.20 0.23 0.27
CODwyn 0.20 0. 21 0.24 0.24 0.26
BODs 0. 09 0. 20 0.25 0.28 0.27
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Tab. 7

Results of evaluation in Zhalong wetland from

1988 to 2000

1988 009 005 0.16 021 029 v
1989 0 023 0.295 0301 026 v
1990 0 0 0 0 1. 00 v
1991 0 0 0 0 1. 00 \
1992 0.09 0 0.25 00 053 v
1993 0 005 0.19 025 053 v
1994 0 0 0.32 047 026 v
1995 0 0 0.22 008 068 v
1996 0 0 0 0.06 096 v
1999 0 0 0.10 037 053 \

2000 0 0 0 0.24 081 v
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Tab. 8

Evaluation results in Zhalong wetland from

1997 to 1999

)
0.09 008 0.24 031 006

0.09 021 0.20 033 0

009 020 0.18 031 009
0. 09 0 0.22 023 027
017 017 0.08 016 0 20
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Tab. 9 Evaluation results in Zhalong wetland in 2000
( )

0.54 0.16 0. 38 111
0 0 1. 00

0.01 0.52 053
0 0.39 065

oS o o o
S o o o

35 SR 5T
8 1997~ 1999 5
«C ) v ;
TN: 0.42~ 1. 02mg/L, TE 0 08~

023 mg/L, CODux 8 1~ 140 mg/L, BODs
L 98~ 69. 45 mg /L 2000 111
° V 5 TN

366~ 4.66 mg/L,TE 005~ 0 266 mg/L,

CODw: 1204~ 2238 mg/L,BODs 4.1~
14. 36 mg /L. 1988~ 2000 1989 1994
v vV
TN 0.89 ~ 20.38 mg/L, TE 0034~

0.685 mg/L,CODw: 18 99~ 5802 mg/L,
BODs 1.98~ 69.45mg /L. TN TP  CO Dua
, BODs :
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Comprehensive evaluation on water environment quality of
Zhalong wetland based on grey clustering method

ZHOU Linfei, XU Shiguo , SUN Wan guang

( School of Civil and Hydraul. Eng. , Dalian Univ. of Technol ., Dalian 116024, China )

Abstract The wetland water environment system is a grey system. Grey clustering method is
applied to the evaluation of the water environment quality in the wetland, a superior evaluation system
suitable for the wetland is proposed. Classification standard of water quality is based on the criterion
GB 3838- 2002, and pollution degree is divided into 5 levels. Moreover, whitenization weight
function is used to describe the limit of water quality classification, clustering weight is calculated by
reciprocal method, and finally a comprehensive grey mathematical modelis presented. The model has
been used to evaluate the water environment quality in Zhalong wetland. The result indicates that the
spatial-temporal water pollution is very serious in the area studied, which is caused by the mutual
interaction of water shortage, the pollutants over proof standard, and the internal pollution; while

water shortage is the leading factor for the pollution.

Key words Zhalong wetland; water emnvironment quality; grey clustering method; comprehensive

evaluation; causes



