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Table 1 Evaluation system and index weight

HirZ ET 2 izt Eizpay
Target layer Standard layer Indicator layer Indicator weight
T JKBEIF R FI % Water resources utilization ratio (-) 0.076 7
KRR A -
Status of water HEYIPETI RS Average annual rainfall (+) 0.063 5
resources A¥IK %5 & Per capita water resources (+) 0.067 6
environment =2 VL K EL] Proportion of surface water under Class 111 (-) 0.065 8
F/KE & Total water use (-) 0.096 6
. TV BEKHEBCE Industrial waste-water emissions  (-) 0.085 6
KRBT IKEHRIN L /)
KGR K Pressure of water IREEAE TG 15K HERGR: Urban domestic sewage discharge (-) 0.086 9
Water resources N ) .
i resources 12 FHEEHE R COD emissions (-) 0.067 1
environment level . t
environmen A A4 /K & Urban domestic water consumption per capita (-) 0.077 6
T /K Industrial water consumption (-) 0.075 3
o Tk K HEBGARRZR  Industrial waste-water emission compliance ratio (+) 0.0387
KRR P
Respond of water LAV /K ESFIFH% Industrial water reuse ratio (+) 0.085 1
resources A A WL T AN Effective irrigated agriculture land area (+) 0.0723
environment WG K E R AL B Concentrated treatment ratio of urban sewage (+) 0.0411
A\}:) GDP per capita GDP (+) 0.080 4
S5 R SRR RABIA SCRCON Per capita disposable income of urban resident (+) 0.079 8
Economic scale IRBALE R W PR Investment in urban fixed assets (+) 0.1138
WEUON Fiscal revenue (+) 0.1135
BHRRAY P F—r=k Lk #E Primary industry proportion (+) 0.081 3
Economic ’Ilﬁ’”f@ - o )
development level Economic FE=rk Tertiary industry proportion (+) 0.1175
structure A} Bk SR Z %0 Rural Engel coefficient (-) 0.1119
w22
G GDP #2% GDP Growth rate (+) 0.078 0
Economic =K # Tertiary industry growth rate (+) 0.140 3
efficiency HUBELL E LI s Added value of industry above designated size (+) 0.081 6
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“+”Represents a positive indicator, and “-” Represents a negative indicator.
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Table 2 Coupling coordination type and evaluation criteria

MaEmiEE (D)

PGS W Couplin Ri5RNS HE G R R A A
Major types Subtypes coon dinatipon gegree R1 and R, contrast relations and basic types
W) 2L %EE Extreme disorder recession 0~0.1
AR E K FEEJCAEER Serious disorder recession 0.1~0.2 (1) R>R, L3 RIEWMIE® Economic
Disorder recession type T BE S FEIR Medium disorder recession 0.2~03 development lagging behind type
fKE R AEER Low disorder recession 0.3~04 (2) Ri<Ry 7K PSR 5 7Y
SR R Wik <M EER on the verge of disorder recession 0.4~05 Water resources environment
Transitional development type 3RS 4 A Reluctant coupling coordination 0.5~0.6 lagging behind type
VI 4 HA Primary coupling coordination 0.6~0.7 (3) Ri=R, & ¥FE/KEHIRIAEL R 5 1Y
IR RS A4S A Intermediate coupling coordination 0.7~038 Economic and water resources
Coordination ) o
development type R &M Good coupling coordination 0.8~0.9 environment synchronization type
T #h &1 High coupling coordination 0.9~1.0

1.2.4 #4E kR
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2 ER55H
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Bl 2 Sl A AR TS S K HE e 2 A L E
AR . I 2 TT RN, B 8 5 AR T AL R POE K
T A6 28 R AR 75 7K A R DA R o R K HE TS B A B
R SN & #4, B 2006 4511 61.97%(14.85
2. ©) #2017 4] 83.79% (22.82 12 t) , 1M
I AR N TS K HE RG24 b 2 K BRI R 45
FRBARTH— A EER R, Kk, Wb £ RK R IR
IR HR — N E i RO A I AR S K HEG 5
AN e B AR VTS K AL BRI, $2 iS5 K AL EEfE T .
22 HALEEFARARGRT O

Kl 3 LA LT KRG E TR S & T R 4utE
B PRtk . I 3 AT, Wb B AT R B ATR
ook b R MEREKES, X3 EA S T AT
TRERE G A MR BN IR T . FETCIA, b 2uF
FR e b1, WId6 A3 GDP M 2006 4F[1)
13 360 Jui hn#| 2017 4 60 198.68 Jt, K T 4.5
5, AR R R R SCRCRON AN 2006 4F (1) 9 803 JT
4 hn#) 2017 451 31 889 Ju, K T 3.3 fix. WA
W, LA ST fe etk BT s K IR,
XA S fE L BT e M e BT i T — %5 ),
£ 2006—2012 4, LBFEEMTEEEN TR, AR
/N, 2013—2017 4F, LFEEMTREH R,
GERIF SR AT AL, 2017 FdEE S =k
M4 & GDP b 1 2006 4E (1) 15.2% T 4% 10.3%,
= hn{E &5 GDP L E i 2006 4 40.8%1 i

2 2017 411 45.2%, AR B /R 225 2006 411 46.8%

TFEZE 2017 4EH 28.6%. TWILE AT R ERA
IR, EEER FRCPRS, KRS 2013 SRR, $REL
AFWERE /N, YL AL L5 AR AR R oA s g K
B

25 1 90 <

&g {80 2
ﬁ@ ; ~ 20 17 X 58
W oo & S
2g= 160 25
TeEZ 15 o 2
¥8g —>— WS KAE 50 = o
‘}; g3 it Total urban 1 a0 f; g
i €8 10 domestic sewage =3
- © discharge 1 30 i £
e —e— BTSRRI | ) &
5 T Urban domestic TS

sewage discharge ratio 10 §
(S — 0 5

FhrYear

B 2 #AERALAEE S KHLE Z R E T
Fig.2 Changes of total urban domestic sewage discharge
and the ratio of urban domestic sewage discharge

—x— LU Economic scale
—B— 43745 #4 Economic structure
—A— SR Economic efficiency

—O— AU RIRLEA TR Composite index of

100 - economic development

Mk (AR TR IELR G 1R%L Composite index of
080 economic development)
0.60 y =0.054 6x +0.095 5

154 Index

©
o
o
~N

2011
2012
2013
2014
2015

FfrYear
B 3 HAb g 5 R R A A S R R A
Fig.3 Changes of economic development index
in Hubei Province

2.3 L EKFRFIMES L F L RBEEAKTIESN
Kl 4 LA KBRS R A SRR ERR
A KR AR . 4 w5, b 7K ZEIRA
Bi 5405 R IER G AR Sk L BRI DA
IR 2 SPIAC A K BRI EE 5 2 5 K R IRL G 1
WRBEATR 7y, SRS T 0.445 7 F10.874 7
Z 1], R PR BALHE MG R . fas bR . w)
LR PR REFPAR) 5 /N 2006—2010
e, AT AR AR, ARG YRR BB <R
RIEF R, FhE PR R E T R 2
2011—2017 4F, #G WAL H 0.6 B5n%) 0.874 7, #4
A VR /N AT T R B W R e S R RN
R, #EIEREE TR RS HdbEK
RIS 25 KRG P IR/KP B AR Bk B 2
Wr L FHEkass, fF 2017 AR RS R, E
B A S PR BHR IS 5 25 kR AR TR A P
PR IE, HifK BRI S &R TRk, Wk
B NE— D TR RR R B 2005 1 [R] B n 4 3 28 B F
PR B BT, Ky HEE G P L AN R 22 5%
141



HEWEHE/K 221 hitp://www.ggpsxb.com

HIRIE, P iR b AT, Jem K PR AR,
P AT R — B IS Rl R B

—X— G R R4 E a3 Composite index of economic
development

—B— KB LR G 58 Composite index of water
resources environment

—e— Fl& W Coupling coordination degree

— 4kt (B & VIR Coupling coordination degree)

1.00
| y =0.035 3x +0.426 3
g 080 R?=0.901 3
3
i = 0.60
&5
55 S 040
o
>
w
0.20
0 . ,
©0 ~ o0} (2] o - N o™ <t wn ©o ~
o o o o — - - - - — — -
& &§ & & & & & & & & & K
4 Year
B4 HAEKTRIFEEZLEZ2FRAE
AUMEXATFTA

Fig.4 Changes of coupling relationship between water resources
environment and economic development in Hubei Province
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Temporal Characteristics of the Coupling Relationship Between Water Resources

Environment and Economic Development in Hubei Province

NIE Xiao, ZHANG Zhongwang
(College of Resource Environment and Tourism, Hubei University of Arts and Science, Xiangyang 441053, China)

Abstract: [Objective] The coupling coordination degree between water resource environment and economic
development was evaluated to provide reasonable suggestions for weak link. [ Method1 An empirical analysis on the
temporal characteristics of the coupling relationship between water resources environment and economic
development in Hubei Province was performed by constructing the coupling coordinated development index system
and using the panel data in Hubei Province from 2006 to 2017. [Result] The overall evaluation index of water
resource environment showed a fluctuated increase, while the overall evaluation index of economic development
showed a linear growth trend. The coupling coordination degree was generally low, although it had been increasing.
The coupling coordination degree between water resource environment and economic development showed a linear
growth trend, and it had two stages. From 2006 to 2010, it was in the stage of transition development with the
economic development index lagging behind the water resource environment index, while from 2011 to 2017, it was
in the stage of coordinated development with the water resource environment index lagging behind the economic
development index. And water resources environment and economic development well achieved coupling
coordination in 2017. [ Conclusion] More efforts are still needed to promote economic transition and to control the
urban domestic sewage in order to achieve high quality coupling coordination between water resource environment
and economic development.

Key words: water resources environment; economic development; coupling relationship; coupling coordination
degree; Hubei Province
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Spatial Distribution Characteristics and Pollution Assessment of Ice-water
Pollutants During the Ice-sealing Period in Wuliangsuhai

LI Weiping"", TENG Fei® %, YANG Wenhuan®, WANG Fei', YU Linghong*
(1. School of Energy and Environment, Inner Mongolia University of Science and Technology, Baotou 014010, China;
2. Baotou Huimin Water Co., Ltd. Baotou 014010, China)

Abstract: [Objective] In order to understand the distribution characteristics and pollution level of heavy metals in
the Wuliangsuhai during the ice-sealing period, ice samples and underwater water samples were collected for
analysis in February 2017. [ Method]The concentration and distribution characteristics of TN, TP and soluble heavy
metals Cd, Cr, Cu, Mn, Ni and Zn in the samples were measured. The environmental quality of different water
phases in Wuliangsuhai during the ice-sealing period were evaluated by single factor index method and
comprehensive pollution index method. [Result] The results showed that pollutants migrated from ice to water
during the ice-freezing period in Wuliangsuhai. TP and TN are the main pollutants. The high value of heavy metals
occured in the southern part and the outlet of the lake area, while the low value lied in the central and northeastern
part of the lake area. Some locations of Cu and Zn elements reached the Class Il standard limits of Surface Water
Environmental Quality Standard (GB3838-2002), which should cause special concern. [ Conclusion] The pollutants
disbribution characteristics during the ice-water period might be useful for the remediation of lake water pollution.
Key words: Wuliangsuhai; ice-sealing period; different phase water bodies; pollution assessment
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