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Eutrophication Evaluation and Nutrients Changes Trend
Forecast of Wanfu Lake in Anhui Province

WAN G Warrfen' , WU Yan', LU Changli® , CHU Jinyu’®
(1. City Construction and Environment Department, West Anhui University, LU an, Anhui 237012, China;
2. Chemistry and Life Science Department, West Anhui University, LU an, Anhui 237012, China; 3. Envi-
ronmental Institute, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract :Utilizing the monitoring data of Wanfu L ake from 2001 to 2007 in Anhui Province, adopting syn-
thetic evaluation (TL 1) method to eval uate eutrophication and based on the grey system theory of construc
ting three gray dynamic model groups composed of GM (1,1) to forecast the nutrient salt changing tenden-
cy of Wanfu Lake, the resultsindicate that the comprehensve nutrition condition indexes of Wanfu Lakein
2007 is 33. 537, which lies in the nutritional level , the eutrophication degree is influenced by water period
dightly , and showsthat by the meansof the grey system theory the dendty of TN increases dramaticaly while the
dendty of TP decreases remarkably. The gray dynamic modd group method, which uses statisticd average of
modd groups as thefinal prediction and avoids the ingability of only one gray modd method, can make full use of
recent water quality data to forecast the changing trend. And prediction result is greatly meaningful for protecting
the local drinking water and sustai nable developing fresh water resource.
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1.1
e GM (1,1) :
[45]
GM (1,1) , 9.02 m, 1111 km?,
( ) ,
GM(1,1) , ,
[6]
, (TL1) GM(1,1) - 1,2, (TLn
, GM(1,1)
1 2007
CODwmn/ (mg-L°Y) TP (mg-LY) TN/ (mg- L% D/ m Chl-a/ (mg- m~®)
2.20+£0.43 0.026 +£0.004 0.56+0.34 3.86+0.13 0.0042 + 0. 0051
2 2001 - 2007 mg/ L
2001 2002 2003 2004 2005 2006 2007

0.350+0.080 0.480+0.160 0.350+0.140 0.350+0.021 0.390%+0.014 0.500+0.177 0.560=0.340
0.047+0.007 0.045+0.005 0.043+0.004 0.040+0.002 0.044+0.001 0.028+0.006 0.026+0.004

1.2 W :Tr-ﬁ-_
1.2.1 j;rgj
o —— m—
' 10) ' ( 3 4 )
. ( ) Chl-a
TLI(Y) = 2Wi - TLIC) (1) o R 3
TLI (3) — ; 3 « ) Chl-a
TLI(G) — C W, —— Chl-a TP N SO CODwn
j rij 1 0.84 0.82 - 0.83 0.83
: 2 1 0.7056 0.6724 0.6889 0.6889
TLI(ChI-a) =10(2.5+1.086InChI-a) (2) W 0.2663 0.1879 0.1790 0.1834 0.1834
TLI(TP) =10(9.436+1.624InTN)  (3) i 26
TLI(TN) =10(5.453+1.694InTN)  (4) 1.2.3 « ) 0- 100
TL1(SD) =10(5.118 - 1.94InSD) (5 (¢ ) ( 4
TL 1 (CODwn) =10(9.463 +2.661InCOD) (6) 1.3
1.2.2 a 1.3.1 GM(1,1) GM (1,1)
1, j Chl-a ,
Ri(j=1,2, ,m, x (k) 4
. Ri =R, x? (K n .
R i (n-3), (n-3)

(1] . [11]
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4 )
50<TLI(Y) <60
TLI(S) TLI(S) <30 30<TLI(Y) <50 TLI(S) >50 60<TLI(Y) <70
TLI(Y) >70
X% (n-3), X9 (n-2), X9 (n-1), x? (5) ,x® (6)] = (0. 047,0. 092,0. 135, 0. 175,
X (n 1 0.219,0. 247)
(0)
X (k+1) = (xO (D - Mer+ (D X ’
au au k) : X(O) (k) (11)
XO (n-4), X (n-3), X% (n- 2), PO = (-

P(3)= 0.47<0.5p(4)=0.30<0.5p(5=0.25

X (n-1),Xx9(n 2
x® (k+1) = (x (1) - -k, Lo (8) <0.5p(6)= 0.13<0.5 k>3
a &
x(O) (1) , x(O) (2) , , X(O) (n) n- 3 X(l) ’
o= &, W (12
X (k+1) = (X7 (D) - ") e e () N Lo ten
- 07 (3)=1.470"7(4)=1.30" (5= 1.25,
: o (6)= 1.13
k>3 0@ (K [1,1.5]9=0.5,
, , TP GM (1,1) ,
Q=3 (0 (-3 @ TN 1 :
1.3.2 TP GM(1.,1)
[12] 1.3.3 2001 - 2007
X = [x? (1), x? (2), x® (3), x© (4), . GM
X% (5) ,x® (6)] = (0.047,0. 045,0. 043,0. 040,  (*+Y) : 56, P
0.044,0. 028) o
X(l) — [ X(l) (1) , X(l) (2) , X(l) (3) , X(l) (4) , ’
5 TN  GM(1,1)
GM(1,2) P c
1 RO (t+1) =1.6503¢ % - 13003 1.000 0.115
2 Q0 (1+1) =2.30476> 2 . 1 gaa7 1.000 0.171
8 QW (141) =17 8raed @9 . 17 4704 0.833 0.423
6 TP GM(1,1)
GM (1,2) P c
! Q9 (t+1) = - 0.3140e ¥ 10,3570 1.000 0.3%0
2 Q9 (t+1) = - 0.4717e * = 40, 5167 0.800 0.475
£ @ (1+1) = . 0 691790 %™ 4 GAAR 0.833 0.476
7
2 7
2.1 33.537, ,
2.1.1 2007 ,
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7 2007
TLI(CODwn)  TLI(TP) TLI(TN) TLI(SD)  TLI(Chi-a) TLI(Y)
22.071 35. 360 41.358 24,977 40.585 33.537
8
TLI(CODw:)  TLI(TP) TLI(TN) TL1(SD) TL I(Chla) TLI(Y)
20.833 35. 044 34.415 24.910 37.632 31.150
22. 669 35. 360 46.018 25.027 29.035 31. 456
23.254 37.683 45.592 25.154 49.041 37.250
10 TP
, , mg/ L
1 2 3
2.2 2001 - - 0.047 0.047  0.047
3 GM(1,1) 2002 - 0.045 0.046 0.046 0.045
2007 TN , 0. 52 2003 0.043 0.044 0.043 0.043 0.043
mg/L , 0.56 mg/L 2004 0.043 0.040 0.040 0.041  0.040
7.14 %; 3 GM(1.,1) 2005 0.037 0.036 0.038 0.037 0.044
2007 TP ; 0. 030 2006 0.032 0.033 0.034 0.033 0.028
mg/L , 0.026 mg/L 2007 0.028 0.030 0.031 0.030 0.026
15.38 %, [15] 2008 0.024 0.027 0.029 0.027
2008 - 2012 TN TP 2000 0.021 0.025 0.027 0.024
' 9.10 2010 0.018 0.022 0.025 0.022
o ™ 2011  0.015 0.02  0.23  0.019
mg/ L
2012  0.013 0.018 0.021  0.017
1 2 3
2001 - - 0.35 0.3 0.35 2001 - 2007 TN TP
2002 - 0.48 0.40 0.44  0.48 2001 - 2012 : 1
2003 0.35 0.32 0.40 0.36 0.35 2
2004 0.34 0.37 0.41 0.37 0.35 1 2 , TN
2005  0.41  0.42  0.42 0.42  0.39 TP
2006 0.49  0.48  0.43 0.47  0.50 ,
2007 0.5 0.54 0.44 0.52  0.56 .
2008 0.71 0.62  0.45  0.59 '
2009 0.86 0.70 0.46  0.67
2010 1.03 0.80  0.47  0.77 ’ ’
2011 1.24 0.91 0.48  0.88 ’
2012 1.50 1.04  0.49  1.01
L P 0.050r
ot Ehyis .
& 0.5 ~
5t Zoum|
Hook = 0.015F
e R R o
S 8 SIS I8 S 88 S 8 SIS 8 S 88
# #
1 2001- 2012 TN 2 2001- 2012 TP
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