%33 5 % 1M K& RFFMCA R F M) Vol. 33 No. 1
2013 %1 A Journal of Chang'an University(Natural Science Edition) Jan. 2013

XEHS:1671-8879(2013)01-0106-05

HTF GPI R A FE AR ERE YR R

EONE S k8-
(L RER IRBELEE S ERBIILIT BEPE 9% 7100645 2. KA BUA S (TBOERE BEDS 195 710064)

H B RBREFRABEERETLEALEFELRNER SN ENEL RN TERERRTHE LK
RAREFLZL, ARRETEAANE® BT EHIRIFH(GPD AT 2010 F 54 (K)HH
G AR AR AAMEBAREF AR ERE ART FTE 2T AL (BT L 2
HEGEFEFTEHET 2TAMAE(R)EEE A A EAL(GDP) A FIFE R EFHKE(GPLoon)
AR A GDP R A = R AR B # (GPLso, ) 3847, SF AT T AP 9 47, 483 GDP, GPleon |
GPlso, W& . M TR GDP 5 GPI B8R ZR S AL XA, 2 MEREAAN - BAAEF LM
(GDP)RANZFAERMET —ARERBUME .M GPI BB A BB ERREZFLEL FRIE
GR35 B GPL AT M N A A TRERBRZFFREREN D ALE. CAZFRERETES
B9 FF B AT,

KRR B A A AL R HE A G B R I 0 R B A 25 G KR
FESES:F062. 2 XHEKFR RS A

Relationship of economic development and environmental
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Abstract: Regional economic development and environment pollution have certain connection.
Their internal relation has great significance for the implementation of the regional sustainable de-
velopment strategy. This study first put forward GDP pollutant emission index GPI, and based
on the Environment Statistical Bulletin 2010, State of the Environment and the National Econom-
ic and Social Development Report, twenty-seven provinces or regions were selected from China.
The chemical oxygen demand (COD) emission per unit of GDP in waste water and the sulfur di-
oxide (SO;) emission per unit of GDP in the waste gas were calculated by mathematical statistics
method and the results were analyzed. According to the GDP, GPlyp, GPIS()Z curve, the fluctu-
ant negative correlation between the regional GDP and GPI was analyzed. The results show that
the GDP only reflects the wealth of a region from an economic point of view, but the GPI can
comprehensively measure regional economic development and the environment conditions. The
GPI analysis and evaluation promote the coordinated development of regional economy and envi-
ronment and achieve the scientific objectives of sustainable economic and environmental develop-
ment. 1 tab, 3 figs, 8 refs.
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Tab. 1 Provinces (regions) and national GPI calculated values in 2010

. & =N A Bl TR K A 2 T A GPIcop 83 1H / AT Z A A (SO GPlso, fRHR{H/

(GDP) /{¢7t (COD) it /10" (0* t+ 423 He il 52 /10" t (10* t « {256 H
1 o4 20 197. 10 54,61 0.002 7 123. 38 0.006 1
2 17y 9 088. 10 33.31 0.003 7 124.92 0.013 7
3 REa 11 655. 00 27.51 0.002 4 139.41 0.012 0
4 fiss 18 278. 30 54.16 0.003 0 102. 22 0.005 6
5 EN 8 577.07 35.22 0.004 1 35. 63 0.004 2
6 T 10 235. 00 44, 44 0.004 3 49,02 0.004 8
7 i 40 903. 30 78. 80 0.001 9 105. 00 0.002 6
8 Wit 27 227.00 48. 68 0.001 8 67.83 0.002 5
9 2 12 263. 40 41.11 0.003 4 53.26 0.004 3
10 Fioye:s 13 800. 00 34.49 0.002 5 40. 94 0.003 0
11 hanii} 9 435. 00 43.11 0.004 6 55. 71 0.005 9
12 7R 39 416. 20 62. 05 0.001 6 153.78 0.003 9
13 b e 22 942. 68 61.97 0.002 7 133. 87 0.005 8
14 e 15 806. 09 57.23 0.003 6 63.23 0.004 0
15 biNE) 15 902. 12 79. 80 0.005 0 80. 10 0.005 0
16 R 45 472. 83 85. 83 0.001 9 105. 05 0.002 3
17 i 9 502. 39 93. 69 0.009 9 90. 38 0.009 5
18 b53E7) 2 052,12 9.23 0.004 5 2.82 0.001 4
19 )i 16 898. 60 74.08 0.004 4 113.09 0.006 7
20 B 4 593,97 20.78 0.004 5 114.89 0.025 0
21 = 7 220. 00 26. 83 0.003 7 50. 07 0.006 9
22 V4 % 507. 46 1.53 0.003 0 0.10 0.000 2
23 Bl g 10 021.53 30.77 0.003 1 77.86 0.007 8
24 Hm 4119, 46 16.76 0.004 1 55.18 0.013 4
25 H 1 .350.43 8.31 0.006 2 14. 34 0.010 6
26 TH 1 643.00 12.17 0.007 4 31.08 0.018 9
27 B 5 418. 81 28.07 0.005 2 56. 94 0.010 5
4 [ 397 983. 00 1238.10 0.003 1 2 185.10 0.005 5

Bl R 1. 2010 4AF 454 (O B R&E T Mtk & & B E 2010 £ 848 (K) FFEEG 1T /A 25 2010 4845 48 (O FRBEMR 0L A Hi2 5 2. 248 2 AR
2007 4F A AL B 44. 57X 10" t fb2E T i 38. 32X 101 t AR EHE . 45/ 2008 45,2009 4728 A 1 U HE o B LA B2 2010 4F 2 7 19 19 el HE 3 Rl
HEE 2010 4F b2 5 E (COD) g 34, 49X 100 1, — AL BL(SO.) g 40, 94X 107 .

2.2 &H(R)GPleow 5 #7 0.0120

PG 1 2010 448 (XD GPleop B F5 A5 1H - ;; ool00r .
HELH 2010 4F 45 4 (K) GPleon W9 70003 95 Too0sof sy _
HE B GPTeon (B 19 /N X468 (IO HARE) B 90T S o.o0s0f o
HEATHES AN 17 200040 SO
H I 1 TTHT, 2010 4E 1R GPeon 45 45 fl 2 15 ° O'OOQOUUHHHHHHHHHIHH
J7P GPLeopfRAR{ERF . H13 1 Al A& 1R GDP O AL LI B2 80 2 1 S T 5
16 27 AN (RO R HEFIES 3 7 A b Ak 2 o e HE Z?i‘ﬂﬁfﬁiﬁitmf?ﬁﬁ[ﬂiﬁikﬁﬁmﬁi}illl#HNM;‘E%%@E&
JCEE Fi A B HES 55 6 AL, TR R B 1L AR Hh
GPLeop B M%7 P4 GDP #E 27 4 (KO HEFI 56 16 K1 2010 4 K 3 GPleop ki f
D, R K WAL 24 75 A HE R N i B HE & 5 1 Fig. 1 Regional GPleop index values in 2010

D7 15 B 75 GPIeon 6 AR 18 5 5 o TE 27 M (KO ¥, 4 15 A8 (X)) GPleop 75 45



4 KZXFFHRARAFR

2013 %

EAR TP 39E , 2 E 1 GPleop ¥ FR1E K 0. 003 1,4
KT FE3E 0.003 9, 3% 15 444 (X)) GDP. [4: 74
JEC L L P L g A, oAl 12 S (KO FE 27 A48 (XD
FRERTERT 15 753X 15 A4 (X0 1 4k 2 75 4 HE
L BRILPE VBRGNS s R L PR AN Hofth 10 A
A (XOTE 27 A48 (KO ARTERT 15 £, o Py s AE
27 A (KO GDP HE5 27 i, K Hh Al o if 4
He e HESS 27 0 A4 1. 53 X 10" o, HE il it e AR
P =/ W BPE . 5T GDP 5 COD HE4 78 13
fiF] 21 iz m,

FE 27 A (KD W A 12 A4 (KD GPIeop 16 A
B TF341E 0. 0039, BR P9I i me 2B VLAY GDP
T 27 AN (RO HEFN S 8 7 55 9 565 14 {7, Hifth 9
A (KO HEZ #BAE 15 67 LR . IR K Ak 275 4
et 5 e DA R ALK A I HE B B O] R L R
Je L LYY ¥ ARAE 27 N (KO HEFN S 3 f L 56 5
BL5 12 60 55 13 A0, 565 15 i oh, HaR 7 4 (XD
Hesa B0 1E 55 15 iU .

M8 LA 20 B i) LU . GDP Al GPleop Z [8]
BEATAEMA K R . KK E GDP & 4 (X)) A
B GPIeop 2 AR FAIK, W& 0% & I 4 (XD,
FANL GDP 5 7K o A 2 i S s HE i A1 5 A B B N
Az 7= A GDP iR i 4 CIXO M B 19 GPLeon 38 5 » Ui
B 2 UF R JRAZ 148 (X)), B GDP K ih k2475 4
R ECR
2.3 ‘%(E)Gplsozﬁ*ﬁ

WA 15 2010 4F 454 (IX) GPLso, 145 15

18 3 458 (X)) GPIso, B -3 {H R 0. 007 3, 4% 1
WA EN =5 (WU AT HES L I 2 FR

0. 10X 10" t; 54 GDP 1E 27 48 (X)) hHEF 45 22
AL A A A R R N B HE A 2R 22
B8R GPLso, $8 bR (B i 1948 7

TE 27 A8 (KD A 18 A4 (X)) GPlso, T 45
(AR TP 308 . 2 1 GPlso, #4518 0. 005 5 I
FFEHMH 0. 007 3, X 18 & (X)) GDP, &
TV TEE T 7 R g Ah L AR 14 A (KO TE 27 N
(IX)GDP HE2 HRTERT 18 7 s FR LB =7 B eI
R AR IR P RS A 11 A (XD Ak
L 0 G R e 1 N RS VAN (53 I = I NS
B p A B eV GDP eSS 11 AR 2155 24 fLZ W],
1M AR A R R AR 2R 19 RIS 26 £z [A]
X 6 A4 i A A B HE R R

1E 27 A8 (KO 9 4N (IK) GPlso, #8031
iy TR BR A S, PR PE L)Y L I Pe 9 GDP 7R
27 A (KOHESN S 13 47 .55 15 {0 56 16 AL A 18
R oh HA 5 A4 (KO BRAESS 18 2 LAJE . BRH
TR H R R AR AR R TR 27 A (X
HESS 18 2 LS Hoft 6 >4 (KO HES SR 2 o2 56 4
075 6 0B 11 55 13 (RIS 16 i,

HRAE F 3R A5 R 73 A nl F . GDP A1 GPlso, Z [1]
HEAWAAE R KR, KA EEHNAE > S E
GDP #1948 (X)) MR Y GPso, JEA B A% . Ui B 28 3%
KEPIAE (XD, 14 GDP S A AL A HE i
BN AR S A A P B E GDP AR 48 (X A B 1Y
GPLso, BEA K w5 UL W1 22 T R 18 i 4 (IX) , oL
GDP A S s HE = B
2.4 #(X)GDP 5 GPI1#IFZ L&

27 A (X)) /N A 7 Bl GDPL GPLegy
GPlLso, =FH ZE YRR 3 FzR .

0.030 01
; 0.0250r 1 GPI,,,
N 0.020 0 — P
= 00150}
2 =
<. 0.0100F _l
3 _o 0.0073
& 0.0050f ” H H
]
2onn000000H00

(=]

36 AR 1L 8 5 92 ) 0 ) 5 OA B 5
AR AR AR R 1 7 1 G 1 3 R 0 S

i
A

B2 2010 4 X GPlso, Hibi

i

50000 10.030
450001 —Gpp ~
200001 == GPly, 10.025 TH

1

12350001 10.020 N

30000 3 :

& 25000+ iLq0.015 2

3 20000} . =
15000} La1tey

AN
o oo

0
L T A 0 R A 0 R S T 0

P YSINESRINES S CYAT T LT U iR T
LRI
Hh

Fig. 2 Regional (}Plsu2 index values in 2010

o B 2 m] 1. 2010 4F P GPLso, 45 b H i 1K 5
oI 1 Al M P L P P R A B HE TR A

K 3 2010 444 (IX)GDP.,GPIlcop \GPIS()Z Ay A il £
Fig. 3 Provincial (regional) distribution curves

of GDP.GPI(‘()[),GPISOZ in 2010



%14

FIRE AT GPIWMERZFALRERB T LL A 5

mIE 3 ATLAE D27 4 (X)) GDP # A
e EMI AT HES % B2 GPTeon \GPIso, KA F &2
PP 2l i 1 Y . KB GDP i £k 5 GPleon
GPlso, M £ HEA R HAH K 5 & - GDP & 1948 (X)) X
BL#) GPIeon « GPLso, 8. GDP &K 19 4 (X)),
GPlIeon GPLso, HX 52 i 5 @ GPT il £k 19 5 3l W] {2
TR TEE (KOS R AR AL 2 451 R
I SR S R 55 1 22 53 0T 7= A 1 A 52ty Ll g
GDP £ A% T GPleon M1 £k H i T GPLso, £k, 3%
5 2 M (O BRI F 8 I ACHE RN B
A KON R 3588 BROIR D0 25 O TR AT — 2 19 G &R L 3L
T T B GPLso, A X R BEAR & X 5 5N AT
B T ¢ T IR R H Al 5 T ERPIR A K

3 & iE

(D Z&FFIE e NG iy F 2T 2, FAEE a]
1R S5 JB S 28 T [) s B S 5 () A0 4 7 A R A
B3 W B IG Bl T 77 AR Y BR A (] B B 0 R 5
M AR ) 27 28 55 1) Akt BRE R T, A 5 [ R 1YY ik R A T
SV R HE— DR R .

(2) %45 (K) iy GDP 55 GPlegn GPly, ik 5
PP SR O FR, — R % KRB IR
(XD B AL GDP Ay R K Al 27 i S i AR b — 4
AT HE T3 42 o L B

(3) X Ik 22 3 & e 5 X W3R B R B A7 72 5 A L
WHIRHIIBE 22 GPT 45 5 RE 6 % WL ML | <2 S 3 70 A X I
LU R GRS G i O FR L 0 TR AT A X 22
U AT 472 J RURE 2 e JRIR B L fin 5 X 3 3R 855 R 4
AT B A AN .

S 2% 3Lk :
References:
(1] #/IK AESR

11,2011,
DONG Xiao-lin. Enviromental economics [ M ]. Bei-

Prr LM db st AR A2 R

jing: China Communications Press,2011. (in Chinese)
(2] B F EREFGEIHFFIM]L KRE:RILW &K% H

fi 4t , 2001.

QIU Dong. National economic statistics| M ]. Dalian:

[3]

[4]

[6]

L7]

[8]

Dongbei University of Finance & Economics Press,
2001. (in Chinese)

gk MG, SN E AT R R S R TS  e R Y S
WERF 58 (7. ) m #F $ 4% B % #& . 2005, 26 (5):
264-268.

ZHANG Peng.,MA Xiao-hong. Research on the rela-
tionship of China economy development and circum-
stance pollution[ J]. Journal of Hunan University of
Science and Engineering, 2005, 26 (5): 264-268. (in
Chinese)

ikt EEER.ESL S REET LRSS
PR R MSLUER R L] ST 5 05K . 2009(7) . 77-79.
ZHANG Qing, XUE Hui-feng. DONG Hui-zhong., et
al. Research on the relationship of regional economy
development and enviromental pollution[]]. Statistics
and Decision,2009(7) :77-79. (in Chinese)

% OJU.Ew AL HMH AT R RS I
KAEMGE A VLR Bt o LT 0. g ik we ot
2001(10) :46-51.

LING Kang, WANG Huan-chen, LIU Tao. The sta-

tistical research on the relationship between urban e-
conomic development and environmental pollution: the
case of Nanjing city [ J]. Statistics Research, 2001
(10) :46-51. (in Chinese)

AR LR L E KB EE ARk R
B LT . K& R Al s AR R, 2008, 28 (1)
87-91.

DONG Xiao-lin, SONG Cheng,ZHOU Jing,et al. De-
velopment of district environment economics indicator
system[ J ]. Journal of Chang’an University: Natural
Science Edition,2008,28(1):87-91. (in Chinese)
R . FR g LREIMI. Jb gt MU Tolk i Btk , 2007,
WANG Ying-luo. System engineering [ M |. Beijing:
Higher Education Press,2007. (in Chinese)

A A SO R PSR AF L 2K A BT R A AR M TR
SCERBE T i IO P R L. AR O R A 4 A
RBF IR, 2012,28(1) :60-64.

ZHUO Qian, YANG Wen-qing, QIAN Qing-rong, et
al. Application of analytic hierarchy process to evalua-
tion on quality of atmospheric environment in Fuzhou
[J]. Journal of Fujian Normal University: Natural
Science Edition,2012,28(1) :60-64. (in Chinese)



