31 2 ,2018 3
Vol.31 No.2, Mar. 2018

JOURNAL OF NINGBO UNIVERSITY ( NSEE )

1,2 1,2% 1,2
1. s 315211,
2. R 315211
SPSS 22.0  ArcGIS 10.0 , 2000~2015
, (EKC) ,
e EKC
, ( “U,, “U’, “N,’
““N77 ), EKC . (2) :
.3 5 Ep
.4 25 EKC ,
1 X22; F129.9 TA :1001-5132 2018 02-0108-07
20 90 , GDP 20
ceyy7e [1-2] cc >
(EKC)™, ,
[4]‘
2001~2016
61, 2016 :
m, GM(1,1) ,
[8-11] [12] ’
ARMA 1P -
1
EKC 1.1
, . 2001~2016
. 2016
2.19 ,2000
1 2017-04-05. :http://journallg.nbu.edu.cn/
: 41771174 2015C110001
1993 s s : . E-mail:1690519452@qq.com
1979 / s : . E-mail:marfxf@126.com



2 , 109
1.2 1
- )] 2)
, - ; 1
GeoDA 9.5 - , 2
(1)  EKC . EKC 3
, SPSS 22.0 EXCEL
4
GDP = & 7
z=b0+b1y+b2y2+b3y3, s
-z ( ) 2003
SO, )y y Dp
( GDP); by by by by ' ., Gpp
. = / GDP.
2) : (1) o7
Moran’s 1 30l 50
; (2) 2
(LISA)
(21 10}
= 3 - L = |
’ 0 1 1 1 1 1 I}
, 4 5 6 7 8 9 10
GDP/
(a) 1
3) - 80, ]
s 70 + . o SO,
GDP = & > 60 L ; [ ] L ]
, (¥ 7y 50 L R R 5 ° .
, 40} )
E, = a0, +ayly, +al,,, 307 .
20} LR
: Ep ;I Iy Ips 0 ‘/‘N ,
SO, 10 20 30 40 50 60
s, M m GDP/
b 2
(@=034, =033, a=0.33). . ®
2 EKC 50+ o . SO,
401 . S
30+ Nl .
) 20 [
D, Lok iA
( 1), 1 2000"’ 0 Il Il 1 1 J
2015 GDP, 2000~2015 . coo w0 s
(1) EKC 2015 (c) 3



110 2018
100 -
* . SO,
80r s L , SPSS 22.0
60| S ) 5 (1), 2 25 EKC
40t 2 2 ,
0 ‘ : ‘ ' ’ NTT
0 20 40 60 80 123 5 <N 4
GDP/
@ 4 U
12 1 3 4 ““U”” ,2 5
oL S0, . ““N”” EKC
8l . >t : SO, ,
6+ * ®e . . N 5
at T {._ R
2t ¢ i ) EKC
I R O S abr
GDP/ , SPSS 22.0 25
© 5 5 (D,
1 EKC EKC ( 2).
2 EKC
EKC EKC
1 Z(SO,)=(1e-8)y*-0.002 7y*+185.79y~(4c6) Z(S0,)=(3e-8))°-0.004 9)*+212.67y—(2¢6)
Z( =(Ge-11)°-(2e-0.5)°-3.072 1y+164 234 Z( )=(6e-9)y’-0.000 95*+43.388y-360 039
Z( )=(2e-10)y°~(4e-0.5)*+2.340 3y+10 320 Z( )=(3e-10)°-(4e-5)y*+0.918 7y+68 717
R*(S0,)=0.9112, R*( )=0.8604,R*(  )=0.9306 R*(S0,)=0.9126,R*( )=0.7718, R} )=0.9411
2 Z(S0,)=(3e-9)1°-0.000 6)*+36.921y-111 086 Z(S0,)=(5¢-9)1>-0.000 9)*+52.752y-389 290
Z( )=(1e-9)°-0.000 3y*+20.679y-229 396 Z( )=(1e-9)°-0.000 3y*+17.901y-136 361
2 )=(1e=9)y*-0.000 2)*+16.501y-177 789 Z( )=(2e-9)°-0.000 3y*+17.466y-141 283
R*(S0,)=0.743 3, R®*( )=0.900 5, R*(  )=0.851 R*(S0,)=0.8925,R%(  )=0.9072,R*(  )=0.866 6
3 Z(S0,)=(5¢-9)1°-0.000 8)*+34.826y-7 513.9 Z(S0,)=(3e-10)y*+0.000 1y°~16.158y+933 990
Z( )=(2e-10)y+(1e-5)y*+0.796y+35 625 Z( )=(-8e-10)y*+0.000 1y°-4.905 9y+169 865
Z( )=(1e=9)y*-0.000 2)*+10.542y-44 456 Z( )E(-3e-11) +(3e-5)°-3.537 5y+228 054
R*(SO,)=0.8452, R*(  )=0.6723,R*(  )=0.7105 R¥SO,)=0.578 7, R )=0.547 1, R*(  )=0.7622
4 Z(S0,)=(1e-10)y*+(5e-9)y*+0.373 Ty+57 057 Z(S0,)=(6e-9))°-0.000 6)*+15.44y+299 604
Z( )=(le-9)y’-(8e-5)"+1.967 1y+13 431 Z( )=(5e-11)y°-(4e-5)+3.282 Ty+38 214
Z( )=( -4e-9)y°-0.000 3)*-6.231y+65 308 Z( )=(6e-10)°-(3e-5)y*~1.617 3y+205 513
R*(S0,)=0.579 6, R3(  )=0.4922, R*(  )=0.5649 R*(S0,)=0.183 4, R*(  )=0.8416, R}  )=0.807 4
5 Z(SO,)=(2e-8)y°-0.001 8)*+54.653y+279 077 Z(S0,)=(5¢-9))°-0.000 7)*+30.523y-175 051
Z( )=(-2e-9)y*+0.000 2)°-4.738 6y+164 344 Z( )=(-3e-10) +(5e-5)*-1.768 2y+63 810
Z( )=(4e-10)*+(5e-6)y*-4.562 9y+346 479 Z( )=(-6e-10)y*+(9e-5)y*-3.233 3y+99 436
R*(S0,)=0.487 6, R*( )=0.8745 R}  )=0.9114 R*(S0,)=0.9059, R*(  )=0.848 6, R(  )=0.4254




111

25
20
15
10

SO,
5 10 15 20 25
GDP/
(a) 1
° . S0,
A
° L]
[}
10 20 30 40 50
GDP/
(b) 2
. L]
L]
[}
°
SO, o °
M
10 20 30 40 50
GDP/
(© 3
L]
[} [} °
° °
L] ° -
. SO,
A
M
e
10 20 30 40 50
GDP/
(d) 4
SO,
A
A
A A A
H—._L—.—:—:—I—_'.—_._.
0 10 15 20 25 30

EKC

2 , SO,
<y
<eN7T
<y LN
<N |
ceyy>
1 2 (1)
EKC )
<y ce(y>
““N7” ““N77 . (2)
, 25
EKC ,
, EKC
, - 3)
EKC ,
, EKC
-4
, EKC
- (5) )
EKC 5
“u” “N” ,
3
, 2000 2010 2015
3 , 3. 3 , 2000 2010
2015 Moran’s 1
0.1148 0.2465 0.2257,
5 )
3
I EIN  SD()  Z P
2000 0.1148 -0.0417 0.1384 1.1032 0.0500
2010 0.2465 -0.0417 0.1364 19695 0.0500
2015 0.2257 -0.0417 0.1449 19631 0.0500




112

2018

, , 3 ;
3 4 ; 2000
3 4 , , 2010 2015
, 3 ; ;
( ), -
( ) ,
2000 2010 2015 ,
Moran’s [ ( 4 (D3 ,
28F 31k 351
1.6 a 18t A 211
0 o o o] o
0.4 ° 6%l s 051 . ", _—% 07 3 Sy
L"’g 0ooo Oo er Fot” r_vf oo; 3 o
—0.8 F Qo Oo —0.8 oo OO . @ -0.7 E Ofo ° e
2.0 2.1 f 2.1+
-3.2 L L - 1 L 3.4 L | L L L _3.5 L L L L L
32 -20 -08 04 16 28 34 -21 -08 05 1.8 3.1 35 -2.1 =07 07 21 35
E, E, E,
2000 .
2010
2015
3 2000 2010 2015 Moran’s [

4 2000

2010

2015

Moran’s /



113

. (3)
(1)
( “U,’

EKC
2
3)

, Ep ,
4) 25

, 25 s & >

[5]

(1) ,
(2) , ,
(3) ,
(4) ,
. , 2013, 33(6):731-736.
. ,2014, 30(2):52-56.
. , 2016, 38(2):
415-418.
. , 2007, 29(3):82-86.

Hettelingh J P. Modelling and information system for

environmental policy in the Netherlands[D]. Amsterdam:



114 2018

Free University, 1985. [J]. ,2012, 31(4):627-640.
[6] Wuy J, Rosen M A. Assessing and optimizing the [10] , ,

economic and environmental impacts of cogeneration — [J1.

district energy systems using an energy equilibrium ,2012, 31(9):1673-1684.

model[J]. Applied Energy, 1999, 62(3):141-154. [11] , .
[71 Ramon L. The environment as a factor of production[J]. [J1. , 2012, 31(11):2044-2054.

Journal of Environmental Economics and Management, [12] s s .

1994, 7(2):163-184. [J1. ,2012, 67(10):1299-1307.
[8] , , . [13] , , , . ARMA

[J]. ,2010, 30(15):4119-4128. [J1. , 2014,

[9] , . 34(1):32-39.

Environmental scale effects on economic development of urban
agglomeration in Yangtze River Delta

HOU Bol’z, MA Ren-fengl’z*, DOU Si-min'*?
( 1.Institute of Human Geography & Urban-rural Planning, Ningbo University, Ningbo 315211, China;
2.Ningbo University-University of Angers Joint Institute, Ningbo University, Ningbo 315211, China )

Abstract: Using the tools of SPSS 22.0 and ArcGIS 10.0, the economic development and environmental quality
statistical data of urban agglomeration is analyzed for the Yangtze River Delta from 2000 to 2015. The analytical
results validate the Environmental Kuznets Curve (EKC) of the economic development of urban agglomeration
in the Yangtze River Delta. Analysis is also conducted on the spatial correlation of environmental pollution
among cities with examination on the temporal and spatial effect of economic development. The study results
indicate: (1) The EKC of various cities in the Yangtze River Delta exists unsteadily in terms of economy.
Although there is no single pattern of economic growth impact on the environment pollution in cities (there are
inverted “U” “U” “N” and inverted “N” type), the EKC features can be noted in general. (2) The turning point of
the Environmental Kuznets Curve of most cities in the Yangtze River Delta has been approaching, which shows
that the level of economic development is generally fast and the ecological quality is gradually improving. The
urban ecology of the second echelon is aggravated. (3) There is a significant spatial positive autocorrelation
between the environmental pollution and the spatial pattern of EP concentration. (4) There are scale spillover
effects of EKC in 25 cities in Yangtze River Delta, but the second and third echelon cities have higher positive
absorption and weaker radiation.

K ey words: urban agglomeration; environmental quality; EKC; spatial spillover effect



