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Allocation of water environmental capacity based on fairness assessment in lakeshore
city area— a case study of COD configuration in Wuxi City

SUN Wei
( Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, P. R. China)

Abstract: Along with the high speed development of economy and society in the developed area in China, the quantity of water
pollution emissions increased sharply to a degree well beyond the regional water environmental capacity. The water environment has
been deteriorated continuously and becomes a restrict factor to regional development. Taking the basins as a basic spatial unit, this
paper discussed both sides of supply ability and demand conditions of water environmental capacity comprehensively, and proposed
a method of total index allocation of water environmental capacity include regionalization technique and vector space model. Moreo-
ver, taking Wuxi City as an example, this paper proposed multi-scene configuration program of water environmental capacity.
First, Gini coefficient method was used to measure the fairness of different programs. Then optimization of different programs was
carried out, and the scientificity and operability of allocation scheme were enhanced. As a whole, the central city and northeast re-
gion had been allocated more water environmental capacity quantity than the upriver of Lake Taihu and the region along the Wangyu
River. The results provide a scientific basis for harmonizing the relationship between regional industrial development and water en-
vironment, and policies-making of differentiated industrial access.
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Fig. 2 Kernel density analysis of agglomeration degree of polluting enterprises in Wuxi City
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Fig. 4 Lorenz curve of Gini coefficient (a) and its amendment in environmental capacity allocation (b)



Fh

3HERENMH

3.1 MIENRAR
IR PR o RS T X AR A 2

380 % SR B, A 1 P R R A I b X
FRIZR T T 45 A T VAT S BT A X33 B4 A 35
BB HCE D A5 E 1 T A A 3 H X5
Y HER R U R, 5 BUR KRR A =
FC B A% JR) LUKk, o8 T X B A HE TS 1) s
13% |, T4 3 FE 77 58 P09 e /0 19 X358 ) o
RIE 1% i i YR 5 70% (1€ 5). SR A 2%
JE RN T R TIEAG , AR PRI e R
BAEIEA #7E 0.5 ~0.6 210, MikKL)E &
A T 0.54, )8 TAREBEKN TR,
BARREL T 5 YL HER R B R R & R a1
N TR B, SR LSS EL (8] 6)

o

=

A5 B TR AE 6 B R T ORI R

o2

HIl /%
0~7.09

[ 7.10~17.87

[117.88~31.99

[ 32.00~45.90

B 45.91~69.81

N

£100.00

= L |

R 80.00 g g(Gini=0.54)

b

& 60.00

E 40.00

X 2000

8 0 1 1 1

3 0 2000 4000 6000 80.00 100.00
IR R E S/ %

X

35100.00

R 000 | HE7KiEH(Gini=0.57)

+ 60.00

B% 40.00

& 20.00

[a)

o 0 1 I 1

o 0 2000 4000 6000 8000 100.00
EKEERR R E /%

&

100,00

R . . -

m 80001 sr%a8pr(Gini=0.52)

+ 60.00

B 40.00

=

R 20,00

a

o 0 1 1 1

o 0 2000 4000 60.00 80.00 100.00
FEEERIE S/ %

X

$100.00

R 80.00F =ik X E b HE(Gini=0.52)

s

% 60.00

E 40.00

R 20.00

[a)

o 0 1 1 1

S 0 2000 4000 6000 80.00 100.00
e E 1 E ot/ %

B E A 5

P

VA R4 X COD Bt 4 )

P S TR BRI 25 b 3 B LE 36

Fig.5 Allocation reduction ratio of

water environmental capacity

=

< 100.00

= |

R 80.00F Sk i HAR(Gini=0.54)

¢

% 6000

ﬂg 40.00

R 20,00

8 0 1 1 1

3] 0 2000 4000 6000 80.00 100.00
A BRRIEE R E o /%

x

3310000

ﬁ 80.00 |- @ik H(Gini=0.56)

+ 60.00

B 40.00

I

&R 20.00

8 0 1 1 1

O 0 2000 4000 60.00 80.00 100.00
kR R E ot/ %

S

3310000

ﬁ 80.001 A 11 BE(Gini=0.60) d

+ 60.00

B 40.00

=

&R 20.00

8 0 I I I

O 0 2000 4000 60.00 80.00 100.00

ANOEEZETE /%

x

$100.00

R 80.00 | AHXHTYLHER(Gini=0.46)

\m

% 60.00

B% 40.00

L=

R 20.00

8 0 1 1 1

o 0 2000 4000 6000 80.00 100.00

HEgER Rt E o/ %

6 WG TC AL S8 R BT (BRifEfbIX ] [0,1])

Fig. 6 Gini coefficient assessment of initial allocation ( normalized interval [0,1])



88 J. Lake Sci. (#4178 #F%),2013,25(1)

< 100.00 < 100.00

PEEN JEEY

fg 80.00 1=y 1 b 58 (Gini=0.46) f‘; 80.00 1=k i B R(Gini=0.45)

L 60.00 6000

B 40.00 B 40.00

= =

R 2000 22000

8 0 1 1 1 8 0 1 1 1

o] 0 2000 4000 60.00 80.00 100.00 O 0 2000 40.00 6000 80.00  100.00

SIARBCR T E /% KR BT R 5y He /%

g S

2 10000 ———— 2 100.00

/ﬁ; 80.00 {H7KiE 1 (Gini=0.48) /ﬁ; 2000 L EiEHE(Gini=0.49)

= 60.00 = 60.00

‘g‘g\ 40.00 g 40.00

R 20.00 &R 20.00

a a

o 0 1 I 1 o 0 1 1 1

© 0 20.00 40.00 6000 80.00 100.00 © 0 2000 4000 6000 80.00 100.00
KB ERES R/ % IR R E ot/ %

L L

3 100.00 3 100.00

ﬁ 80.00 |- 7% 38 r(Gini=0.44) ﬁ 80.00 | A 1 (Gini=0.52)

+ 60.00 + 60.00

g 40.00 g 40.00

R 20.00 R 20.00

[ a

o 0 1 1 ! o 0 1 1 I

o 0 2000 4000 6000 8000 100.00 © 0 2000 4000 60.00 80.00 100.00

F&EERHE D/ % ANAEERTE /%

® ®

$ 100.00 5 100.00

;\é 80.00 | 7k b [X. B 5 P (Gini=0.44) ﬁ 80.00 | FHXHE YeHEi(Gini=0.39)

= 60.00 = 60.00

m‘é 40.00 H*’é 40.00

R 20.00 R 20.00

8 0 1 1 1 8 O 1 1 1

o 0 2000 4000 6000 8000 100.00 © 0 20.00 4000 60.00 80.00  100.00

BB R E /% HEHR R R E 2 H /%
Bl 7 5 SRR E AR BOAG (A X ] [ 0.2,0.8])
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Fig. 8 Gini coefficient assessment of adjustment scheme (normalized interval [0.4,0.6])
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