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Abstract—Based on the "Hubei Provincial Statistical 

Yearbook" in 1990 - in 2013 the relevant data to do 

statistical analysis, using DPS software gray correlation 
analysis and Kuznets curve (Kuznets curve) in support of 

SPSS software analysis to Hubei Hubei Province, in recent 

years, economic development and resources and the 

environment in Hubei Province into the relevance and 

coordination of research. Studies show that: (1) 

environmental pollution in Hubei Province showed 

significant decline, in 1990 the highest integrated pollution 

index, reached 1.39 in 1990 - between 1998, the pollution 
index volatility declined from 1998 until today, pollution 

index continues to decline, and decline significantly, namely 

resources and environment quality showed signs of 

improvement. (2) The correlation between resources and the 

environment and GDP per capita in Hubei Province show 

that: the greatest contribution to the solid waste, followed by 

the dust, once again it is waste water, followed by SO2, 

influence is the lightest gas. (3) Kuznets curve analysis 
showed Zi Nieci curve inverted "U" type there is the right 

part, that standardization pollution index as per capita GDP 

growth gradually reduced, in other words, Hubei the 

comprehensive pollution index (CPI)  should in the right half 

of the U-shaped curve.  
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I. INTRODUCTION  

Since China's reform and opening, rapid economic 
development, resources and environment issues are 
emerging, however, environmental pollution and 
ecological damage caused huge economic losses[1]. 
China's economic growth is facing double-sided dilemma: 
natural resource constraints and pressure on energy 
saving[2]. 

In the study of the relationship between economic 
growth and environmental resources, the Environmental 
Kuznets Curve EKC (Environment Kuznets Curve) 
research hypothesis is the most common, study the internal 
mechanism of the formation of EKC can achieve economic 
development and coordination of resources and 
environment provide important theoretical basis[3]. EKC 
there is the internal mechanism of action of conversion of 
three different effects, they are: scale, technical effects and 
structural effects.  

Based on the decoupling theory (Decoupling Theory) 
decoupling index, will be divided between economic 

growth and resource environment coupled relative 
decoupling, absolute decoupling three states [4]; Fang et al 
think coupling function urbanization and environment is 
the EKC curve and logic composite of the curve, thereby 
calculating the urbanization process of water resources 
constraint strength [5]; in addition Relational model and 
coupling degree model of gray correlation analysis to 
establish [6] and a structural equation model (Structural 
Equation Modeling, SEM) [7] it has also been used to 
study the relationship between urbanization and resource 
environment. 

In Shaanxi Province, the application of entropy method 
and model of coordinated development of urbanization and 
its evolution trend coupling between resources and the 
environment, and build a comprehensive index system of 
urbanization and urban resources and the 
environment[8].Use of "decoupling" and "re-hook" theory, 
Cointegration and Granger causality test model, the 
empirical analysis of the coupling between urbanization 
and urban resources in Beijing between the pressure results 
show that: Beijing Urbanization and Urban Resource 
Stress overall "double growth" feature[9]. 

Between the environment and economic development 
resources, decoupling phenomenon explore the theory and 
practice is further deepened. Currently, many major 
domestic and foreign scholars on the definition of 
decoupling, the state of division and methods are discussed 
angles. First, from the definition of decoupling, the 
decoupling is mainly used reflect dependence between 
economic growth and material consumption changes[10]. 
Secondly, the state is divided from the point of view of 
decoupling, OECD countries have established a set based 
on the driving force - environmental pressures - the 
environmental state of the index system, analysis of 
decoupling economic development situation and material 
consumption and environmental pressure between the 
divided relative decoupling and absolute decoupling. 
Comprehensive Vehmas and Tapio and other scholars 
point of view, decoupling is further divided into strong 
decoupling, weak decoupling, the recession of decoupling, 
strong negative decoupling, decoupling weak negative, 
negative decoupling expansionary, growth link, 
degenerative link eight categories [11-13] . 

Based on this, the relevant data by Hubei economic 
development and resources and the environment in recent 
years, in order to support the DPS software and SPSS, 
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from the perspective of the correlation with Kuznets 
curve on the coordination of economic development and 
resources and the environment in Hubei province were 
between research and analysis. 

II. DATA & RESEARCH METHODS 

Data mainly from the "Statistical Yearbook of Hubei 
Province" in 1990 - 2013 data. 

Data includes arable land per capita foundation area, 
the urban population and the proportion of urban 
population, total population, per capita GDP, the total 
amount of waste water, the total industrial emissions, total 
industrial chlorine dioxide emissions, total industrial soot 
emissions, industrial solid waste emissions and industrial 
dust emissions from waste. 

(1) grey relational analysis by DPS software. 
Correlation is a measure of correlation between the size of 
the two systems or two factors, the correlation analysis of 
the core is to calculate correlation coefficients and 
correlation degree. 

(2) In SPSS support, by means of factor analysis, 
building integrated pollution index. 

Comprehensive pollution index (CPI) calculated by the 
following formula: 

ii FFFCPI   2211       (1) 

Where, Fi is the i-th factor score, 





 i

i

, λi is the 
variance contribution of the i-th factor. 

(3) EKC curve established. With the above calculation 
of the comprehensive pollution index (CPI) and per capita 
GDP, at SPPS software support, the establishment of non-
linear equations. 

III. RESULTS 

A. the comprehensive pollution index (CPI) 

Pollution index decreased between 1-0.85 fluctuations. 
In 1990 - between 1992, the pollution index declined 
sharply from 1992 to 1995, the pollution index rose rapidly, 
which means that pollution in Hubei Province unusually 
severe, but since 1995, until 1996, pollution index rapid 
decline, but in 1996 - In 1998, the pollution index 
increased again. Beginning in 1998, the pollution index 
continued to decline. The urbanization rate in constant 
slow growth of 29 percent from 1990 to 2013 of 55%. 
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Figure 1.  The integrated pollution index (CPI) and urbanization rate. 

DPS software use, calculated gray correlation 
coefficient. In the table table 1: 

 (1)correlation matrix displayed in GDP per capita 
terms, the correlation coefficient of per capita GDP and 
other contaminating factors in descending order are: 
exhaust gas> SO2> wastewater> dust> soot> solid waste, 
so that the exhaust gas and GDP per capita the highest 
correlation coefficient. 

(2)correlation coefficient of exhaust gases and other 
pollution factors in descending order are: SO2> dust> 
soot> solid waste, is the largest association of SO2. 

(3) from the soot, the association of the largest SO2, 
and dust from the point of view, is the largest association 
of soot. 

TABLE  1. CORRELATION MATRIX 

 GDP WWa EGb SO2 Soot SWc Dust 

GDP 1.01  0.72  0.87  0.75  0.71  0.67  0.71  

WW 0.68  1.01  0.73  0.85  0.88  0.74  0.82  

EG 0.87  0.75  1.00  0.81  0.76  0.69  0.77  

SO2 0.73  0.86  0.81  1.01  0.87  0.71  0.87  

Soot 0.69  0.89  0.75  0.87  1.00  0.76  0.89  

SW 0.67  0.78  0.71  0.74  0.78  1.02  0.77  

Dust 0.69  0.82  0.75  0.86  0.89  0.74  1.00  

a. Wastewater; b. Exhaust gas; c. Solid Waste 

B. EKC CURVE 

"Kuznets curve" (Kuznets curve), was in 1955 the 
famous American economist Kuznets proposed out of 
income distribution varies with the economic development 
process of the curve, income inequality to rise with 
economic growth after the drop, are important concepts in 
development economics. 

According to the comprehensive pollution index and 
per capita GDP, can be EKC curve. 

0

10000

20000

30000

40000

50000

1990 1994 1998 2002 2006 2010
year

G
D

P
 p

e
r 

c
a
p

it
a
/y

u
a
n

0.0

0.2

0.4

0.6

0.8

1.0

C
P

I

GDP per capita

CPI

 
Figure 2.  Per capita GDP and CPI. Changes in different years. 

From Fig .2. it can be seen clearly from 1990 - 1998 
period, with the increase of per capita GDP, environmental 
pollution levels rise and fall, but we can see the extent of 
pollution is quite serious, from 1998 - 2008 GDP per 
capita was slowly rising from 1,556 yuan to 5,287 yuan, 
while the pollution index is gradually decreased from 1 to 
0.85, indicating that environmental quality has been some 
improvement. 

In order to more clearly observe the changes in per 
capita GDP between pollutants and extracting a 1990 --
2013 per capita GDP and six pollution factor data, and per 
capita GDP for the x-axis, respectively, in the six 
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contamination factor (the total amount of wastewater 
discharge, total industrial emissions, total industrial 
chlorine dioxide emissions, total industrial soot emissions, 
industrial solid waste emissions and industrial dust 
emissions from waste) as x-axis. 
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Per capita GDP and waste water. 
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Per capita GDP and exhaust gas. 
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Per capita GDP and SO2 
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Per capita GDP and soot. 
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Per capita GDP and solid waste. 
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Per capita GDP and dust. 

GDP per capita and integrated pollution index, constructed EKC curve. 
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Per capita GDP and CPI. 

Using the following "environmental Kuznets curve" 
model nonlinear fitting function using SPSS fitting [5]: 

2)( pxnmZ               (2) 

Where, Z is comprehensive pollution index (CPI), x is 
GDP per capita, m is environmental threshold. n, p> 0, m> 
0, m represents the maximum pollution load. 

By spss, a fitting equation is obtained: 
29 )082.17410(1061.4273.1   xZ     (3) 
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From the fitted equation can know, when per capita 
GDP> 17410.082, Hubei standardized API should be in 
the right part of the U-shaped curve. 

Fig.10 is a Kuznets curve, showing the changes in 
standardized pollution index and GDP per capita, it can be 
found by looking at Figure 3.10, a standardized API with 
the growth of per capita GDP, with varying degrees of 
change, first down from 1 0.36, then rose to 0.90 from 0.36, 
then dropped to 0.56 from 0.9, followed by another one to 
pick from 0.56 rose to 0.85, and since then, standardized 
API with per capita GDP growth decreased. When the per 
capita GDP> 17410.082, the red trend line showing the 
downward trend, that is to say, Hubei standardized API 
should be in the right half of the U-shaped curve, which 
shows the economic development of Hubei Province has 
reached when 17410.082 yuan critical point, with the 
further development of the level of economic development, 
per capita GDP, increased, then the degree of 
environmental pollution environmentally conscious people 
will gradually slow down, the environmental quality will 
gradually improve. 

IV. CONCLUSIONS 

 (1) Hubei integrated pollution index showed a 
downward trend. In 1990 - between 1992, the pollution 
index fell sharply. From 1992 to 1995, the pollution index 
rising rapidly. From 1998 until today, the pollution index 
declining. 

(2) the correlation between economic development and 
resources and the environment. GDP closely associated 
with various pollution factors, the correlation coefficient of 
per capita GDP and other contaminating factors in 
descending order are: Exhaust> SO2> Wastewater> dust> 
smoke> solid waste, therefore, with a correlation 
coefficient of per capita GDP, the highest exhaust gas, but 
also it means that the biggest impact on the environment of 
the exhaust gas, followed by the SO2 

(3) On analysis of this paper, the Kuznets curve 
inverted "U" type there is the right part, that 
standardization pollution index as per capita GDP growth 
gradually reduced, in other words, Hubei standardized API 
should in the right half of the U-shaped curve, which 
shows the economic development of Hubei Province has 
reached a critical point when 17410.082 yuan, with the 
further development of the level of economic development, 
per capita GDP, the People's awareness of environmental 
protection, natural environment pollution degree will 
gradually slow down, the environmental quality will 
gradually improve. 

V. MEASURES AND SUGGESTIONS 

Although coordination of the economic development 
and resources and the environment has been good 
improvement, but for the coordination of economic 
development and resources and the environment, the 
following suggestions proposed: 

(1) Strengthen environmental protection and ecological 
construction, the rational allocation of urban resources, 
improve utilization and reuse of resources, outstanding 
resource-saving and environment-friendly concept of 
urban development. 

(2) Achieve economic growth mode from extensive to 
intensive changes. A. reasonable adjustment of industrial 

structure, the optimization and upgrading of industrial 
structure; B. deepen economic reform. 

(3)strive to rationalize the use of resources, legalization. 
Promote resource conservation, and into the legal system. 

(4) Environmental protection to a strategic height.A. 
effective environmental protection into their plans and 
ensure that investment in environmental protection; B. 
improve environmental protection legal system, establish a 
new environmental order of the socialist market economic 
system, recognizing that the market economy is the legal 
economy. 
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