$30% 6 DL L Y NS SR Vol.30, No.6
20114706 /1 PROGRESS IN GEOGRAPHY June, 2011

XERBEIMMEEZFRREXR BB Z

HAE BEE RO A ARE A, 2o
(1. = B IS R 5 R 2A 2B, B 6500925 2. fR-1L2#BE , £ 111 678000
3. ZMA KRR D2y, BRI 650041)

8 F . OdE R b E GRS AU R A L AR B I A SRR IE O 15 B 9K Bl g —IRAS—R LT (DSR) 4
AR A DX YRR AR SR AT FE K5, I P S B B R T S i A 4 A e A S B, L 1998-2008 4
HIFRIFER, LA Ty Ty Ty Ty R T SASIHY I ] RURE , DA K 31448 BRI | A X 25 ()RR 1K1
X R A5 DX IR BRI SR AT 5 R 0 A R DA R L, S s U AR AR O AR R T S B AE SRR . SRR
W DICTR 2 DS [E] YA A 2 DA 23 )Y 7 7, v ) M LA R B0 X R IR AR 07 A 5 80 R SR IR D R Rk -4k
TARR IR, H AL T BN e T — RIS BEAA 1T — RS BRIV — AT A4 T — AR i 4 11 09 123
CIESIM I R . HRAAL ARER B FTPE A 4 KM O3, 458 X BTIRIR R 5 2 U R SR A R S 4
PO 25 A A AL SR AR B, AR M X 285 A JE X Bt IR 5 14 e T AR B AE, BT s 238 rp i v
P X DX A R ) W DR 05 T WU 22 5 ) s DR R T T e, LTS Ik 2 PO TP Ay P s DX < il [X <
ARERHLIX o B T E DR} 27 e JR A g 4 BE RN 225 i 0 KAWL AL , BEIRIR IR S5 22 T A S IE S L R AR

By, EAT RIS A , SO0 v [ SE B BT IR PR S 28 B AL 2 A T I T R A i BAT R HE S
X B A BEURERE TR A B RS ; R AT I AR 5 I s A% 5 v

1 515

BRI 5 4 R ) O AR X S AT R &
JEWFFE I SR, SEBRR IR S 4t a4
T PR ] RS & R R B R LI SE AR B SR ™ b,
SRR RN EZ BiR. Rk, DR
IR RE) A A O A LS 5 O VR AR IX B R YR PR
S5 RIRME RN 2 N, a0 vE
(TR RN P ) e S A AR 5 I 5% 3
T XS I AT 5 2B i R R F o . e
A A BFSE 2 B 45 53 IT(DEA)Y | LA
GEHT U PR PR 2% )¢ 9 (EKC) T 4" TPAT #5
FRUCSOFT STIRPAT 55 U145 Xof i [ AN [i] [X 3k ¢
I 5 200 R JRAH G R A T EARBI AR .

PEAEK, “ Wi 247 (Decoupling) I M & 9% 42 55 &
YE5 K e 2 2L (OECD) W FH T4 M U 40 s i ifF 52
DU, S FUAR AT 5 1S IR PR EE 4 2 4

Yis BEE.2010-11; f&ITHHE: 2011-04.

R SR B IR ER B A (1 ) [ 48 3 BT, 225
AWk R TS 58, AR AT S Y
PRAR B BE ™, 78 E N ANE DA BT Z 5
BT e AT E N SMIT T BE AT, i sl Pie 32 2L
ST REVRH B 5 2 B A B 6 R HF AR AL
TR BRI SR 5 25 R R
KR CILETT BT ST o IX LERTSE 14 A7 7R LR [
L (D% BB IR SR B —  RINVF Z 5L
% JEH G sl B A T P Rl S 22 T A e
HIBLEIRITSY s QVF Z WP 5E TR SR B 5 28 5% R Je it
PI935 b 22 SRR, EL AR X o ) (i 55 M3t
B4 14 1) 7355 R LI 5 OBIFSE R I 1) RLUBE 32 LA
JEOH T, R RS BT TE R B 45 b B S F4 i
RT3 RIFFE Y 2 ] RUBE 32 B L — DX 8 P )
A A AR T B 25 ] AL B

FT LA UT7 i, AOFFEAE B DSR B SR,
0 5 P S B B S7 Ay 4 K, IO S B M T

E&WAR:FHR ARFEIEE T H (40761001) ; B 5L SRF 4T H (07BMZ033)
YEZ I R L (1985-), 55, A B, = RO LN LA 3 24, R385 1) o0 IX 3k R e A 5 IX B e R 3R 5 I 55

E-mail: xgzhaol08@163.com
BIVESE R EH, &P, E-mail: p17406@vip.km169.net

706-714 51



644 AT S5 DX IR S 285 R R R I 25 A 707

SCVE o Bk el Y B B R R B E bR E, D
1998-2008 4% 2y Bif [|] FEFR , LA Ty (1998-2000). T
(2001-2002) . T (2003-2004). T, (2005-2006) I T}
(2007-2008)5 I~ Hf [] B A Asf ) RUBE , DA 4= [ A 314>
B CHEFET AR KRR GRTTRERITT X &
VB Ry 2 () KBS X 4 [ 4548 IX BER R 5 48
U R R I AL AR P B ik 23 Yo A R (R i F A 7 i
FIRE 5L 50T, S B E BRI A T S 2 5
K JR A T DR AT R LR IR AR RIS 2%

2 M sh AR SRR o

2.1 BREARIHEE

A G B AR ) B A LT IR ) 5 S E 3R] Sy
Decoupling. Decoupling — i) 3= 22 i F T4 Bl 2= 40
B, E YA R R R SR B
M b7 G 28 9 I A4 B 22 S W 3 1 22 ) A A B DG ROA
FETER, Wi — i) g tHE FLERA T | A B B IR PR B 51
BAFEITER I T A " AL, B R 050G B Y IR
g Bk ) R RE LS 2 e g s
Pedbeo AR AL 3 Ay im o 24 R 55 M A, e e I
[E)HERS S T AR 2 A0 Dk Ry i i 40 , T 40 o il
FH% B2 O BT AN/ GDP )8/ INR T2 5 1SR i
I DU A 5 A T, H B ETRCh )2 B R R 4
T A AES & 44U (OECD) #2 H Ay I £ HE 455,
OECD 411 i) " & A UK S vp i i &
K FR BRI RL, I 55 73 Ry e F Ry £ FAH RS i 4
2 oF 58 B4 SR 6 TE 28 B Je )[R Bsf 5 22 A G Y 3R 5
ARt RS E BT RIS, TR 5 44 W) Sy
25 A SRR AR o AR AL R R 1E (i H PR
A AR A N T A TG R A E IR,
22 MREHTR I E R HERR 4

JI5E 5 A 00 R LSS AR R i I ) B 9 ) A%
Lo VR, 78 0 DB R 20 DR 285 00 2 8 420 2 B I, ilr
KRB 7k F A B LR G ik A48 4L
B GERPE A BTIE E T O e IR EOR I I AL A B
25 IPAT B FIRGETH ik T o ik 2z
3 IEA R EOE SRR, TR SR oy b ST
2 X JI0 8 55 RE G I8 42, TR I 4 5 55 I A R A (L
LRI IFAAALALFEIX PR 5] 4 Vehmas 452
T 55 58 4660 R 55 58 40 1) Rt L | 38 2 R AR A (RN
G BYTE I ; Tapio™7E % JE T 5 I #4) | 55 M 44 FTS
G Ry EEA b iz A T e S (RD 52 ) B 2

TR I35 SR AR 5 TIA AR 4 X0 L F FTAR X
PRYFEAL L, b Jl o TSR U R A R
IRAR A 2 AL 5 Bl ORISR IR T o A L 55
By SR SR L 3 AT TPAT BRI A3 T 3 Al
FOIRZS

X LR ST T5 15 S M S T JEE 1) 2 T 3 i
R EISE B ST (H RS BB TR
— NP RE AT AR GE AR Wt B T R I T 9 A
Jid SE 2 AR Ao

3 W07 i SRR I AN AL B

3 BRRESIEM T E R E R AR EH EIRE
3.1 ARSI 7 ik

H A “ TR 3) F1 (Driving Force)—IR 2% (State)—1]
Ji (Response)” R DSR M & A, 44 4 [X I % I 34
BS 2 RIRZ RS FE bR . 25 & TR (R H
X i GDP)FRAEIR S i 4ahn , G IR IEAE RS YL
Wy HETC (BN B2 IR A5 A0 15 0 RAE RS P AR, FH X
IR A 5 28 B A Ph R AT Rk A R I R
SR S ZRATE o 8 A 5 FH B8 DR PR 01 i 4 A8
AL R LI S GDP 178 3Rk R Y IR RS
JE 189 GDP itk | BEGEIR A EE 5 28 55 & J 1) I 44
R, HA A

ARELI,  (RELI, -RELI, )/RELI,
Su = AGDP, ~ (GDP, -GDP,)IGDP, (1)
(k=1,2,3,-+-,5)

A DS, HE o IR . ARELL, %55 1
U oI ER T P B A8 k%, RELI, . RELI,
SIS ¢ IR AR AR AR (0 3 IR A5 1 frF
AGDP, } 55 t, 1 b X 5 5 GDP 45 4k %,
GDP, . GDP, 43505 ¢ IR GR AR FIOR A 1 b IX.
Mo GDP
3.1.2 JBRAR AR R A 2 b

TE X B0 IR IR 55 20 0% R 1 ot ) o B ) o
AN SRS M b v I AN Rl S 4 o ke [X el %
VRIREE 5 2 00 R R I OC 2 , IS5 BE IR IR IR
JEFI R IX B GDP BRSOl AR b 5 %
JE>0 FI<0 RS . I E N SN Z 585 5T
Kk F, H W bR ME ¥ % & ARELL . AGDP Fil
ARELI/AGDP 435>0 F1<0 i 5 i , 15 v [ 30T 47 5k
o0 1 BB IRR E 1 & R A H, R GDP 7




708 oo R

=i 30%:

LR ARTIRE /N T 0, B BF A B3 3 K i 1
Olo BUAR, FTRe a0 IR AR B far F8 O AU S
JE AT IR B TH R SRR Y R, i 2 R B
2 S PR RTH FE R Z A s Y 0 HE R, HE AR
AR AR 25 B PEU 45 R R R

ETUEFEE S G ENTF 2R ERE
JESE AR (RIVRE B B b o S ) o i AR /D 5 A
X O AEE) F ) S5 A v B LA o3 iX — 15 L, AR5 551k
LG R B IR TR G e O N KA sl BN LI N B
IV4FhZSAY B ARELI FIl ARELI/AGDP 435>0 Fll<
0 AT L% 1E {0 AGDP A% 18>0 (I . 36T
UL 3 A 3 A B DX SRR PR S R U R S
PRSI Ry LK [ R P AR 1 A B2 LA, ke,
ARBFFELL 0.25 VA I £a 5 B 1 DX [B) Rl A, LA
FPIRES e =1 VR Rl SRR A5 th an e 1 s i i 44
FRREHE bRt

24 ARELI <0, AGDP >0 H. ARELI/AGDP <0
iF, P DX Sl 28 5 A B S S5 P i 1y [ ik X6 )5
IABE Y b AN, BRI SR e ) 1B W R AR, 28
Tk SR BT AN =y X RS LT IR kR 5
BRI S R AR BB, MO PR X 4 R A T
%143 ;24 ARELI >0, AGDP >0 H ARELI/AGDP >1
iF, 2 DX Sl 28 5 7 B S 5 PR i 1y [ ik X6 )5
BT wph AN WG s GO IAEE R i o, |
GRIRIAEE ) TR e T T R R, 220k
JE T AN B, R O X 5 kR B U
IR IOG VI , AN AT 4252 IR SO FEXF
AT 5T
32 1M iEtRE B R ITE F X
3.2.1 FEAEE A m R RO TR

T X SR BT IR TH AR S AR R AT
ZREMNEE Ao 4 ) SR IR BE T A 45 4 (Resourc-
es and Environmental Load Index), ‘& £ 45 % I 71 fuf

F1 RRNEEEFEREAREENERE
Tab.1 The classification criteria for decoupling degrees
between resource—environment and GDP

M B R ARELI(r)  AGDP(g) ARELI/AGDP(¢)
2 %) b B <0 >0 £<0
A I >0 >0 0<e<0.25
o) Il >0 >0 0.25<£<0.5
I >0 >0 0.5<e<0.75
BV >0 >0 0.75<e<1
I 5 R & >0 >0 e=1
A >0 >0 e>1

W NE T LR Sk, JH r £7R4RELL, T g £/RAGDP,
& FRARELI/AGDP.

B RCFI RS A T8 B 4R 8. IR T 75 4L
FEGRIUKFE | REFE RIS R FEGHR bR, AR 7
i AR T2 BRI R K HE R | Ml R R
BRI AE TR . T A TRbR 4L S AL AL P, A
At E AL

RELI= 3> (RLLELI) 2)

RLI=1NTRC1=1,23,+ m3j= 1,23, ) (3)
=1

ELI=%ZEL',](1'=1,2,3,---,m;j=1,2,3,--*,11) (4)
=1

. RELL X878 JRER B AT 35 80; RLI N IX
WP IR AT AR B ELT R IX SR EE S A 45 4 RC;,
KR i AN X 2SR IR R 2 b i Ak Ak
PRULE WA, DX 0 IR T FE AN A S [ A i R
RIS FETR R RAE 5 ELy, WA i AN XIS j 2R 5s
T PN B SR LA FR LS BOE , X IR
P FH B A TR 4 I e R R AR
322 BB HITE
H: 25 L 38 (Ecological Footprint, EF) 325 iz iy
JE DX ST A b VR T L 9 B, TR R R AR
AR IBREAI AN
EF=N><ef=NEeai><r,~=NZ(ci/pi)><r, %)
K. EF RS (hm?); ef 9 AR 2S5
(hm”/ \); N X AT EE(N); ea; 55 NI
PRI AP A 7 T R (hm™/ )5 vy R A7 5
B fit 0 AR A P - AR B TR 5 ¢ A
i A 2 B NI SR ()5 py XTI R AR S A
FEE AR A | I R E AR RO A
(WFRA =R F)(¢ hm’) o
3.2.3 fcHEC R A
i HlE A B A S e X 3 E VR (R BN A
I KSR — KRR IR A THAE , SRE S e X S e Xt
RE R AE BT = A R R O, A R
2050 H [ BE VE RN ARHE OB 5T BRAAL Y 7 75 1T
NWF
Co=5 >0 Exn(i=1.23) (©)
Xobe ¢, WERHERCR ; E; MER j R REIRAO T 2% i
(P R WARAERE LS BME) s o, S 2SREIR Ak
HE s & B, LU« B ok Ry 0.7476 tClt, £ R
0.5825 tC/t, RIRS M 0.4435 tC/t,



6401 AT S5 DX IR S 285 R R R I 25 A 709

3.3 #iERIE R H AR

W5 B BRI EE 32 2R IR T (h B e T HE %)
(1999-2009) . G i o+ HAE SR BORHC 2w ) L
FEI R} 2B M Bk R G2 s 2L 2 ) | v [ B2 B
VRIS R 2 B0 o O A R e A 2R 4 =
B P AE G T ORI DG I 3l o H5d A 3 32 B4
15 @ 4 K444 X 1998-2008 4E (1) GDP %4 14
45y 1998 4E A5 4y GDP; @ i Bl SPSS 15.0 %k
PG |, R AR E2E 7 B A AR AL AL B

4 WREER 55
PRI IR EEEIRE R GDP BEAEZER ] b

i S P A B D st ) FROBE G T T 4 R X LS e
T X IBTIRIREE 5 25 RIS R . I,

ABFFEAE R AR FERE B 1 JE il L, iR A 50(2)~(6)
RIS R 1Y 55 S AR T, O LA 2 4 S — At
[ BE , B 1998-2008 4F- %l 53 Ty T W Ty . Ty A1 T
SANITA A BT 5 4 R A% 4 DX R A 85 7
S8 RELI ). 5 GDPE T, . T, . Ty . T, M T;
SAETHIRARAL R L g1 s 7o v Qo5 7y &35 Ta
g s g, E—RIE AKX )R B AR
€ .82 .83 .81 .85 (%@2)0
4.1 FFIMNEEZF A RIRHEER LR EEE
Fen] e, 1998-2008 4F R [ S GDP Yy
SRR AN 9.75% , Hor Ty L Ty T T5 3L
it GDP PAE Y RAR I  10% , 2857 R R
Ko, SubRIET, FERTHFE S MR i 28
T IR PR A JEE T AT Y 5, W I A5G 171 ey 45 B AAT
B 5%y MK . X HEIT S8 GDP

F:z2 1998-2008 F 2 E K ZFEARX FRMELTTEEF LB BHMEXIEIR

Tab.2 The relevant indicators for the decoupling between resources and environmental load and GDP for

the whole country and various provinces from 1998 to 2008
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Fig.1 The spatial evolution of decoupling degrees between resource-environment and GDP in China from 1998 to 2008
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Temporal-Spatial Evolution of the Relationship between

Resource-Environment and Economic Development in China:
A Method Based on Decoupling

ZHAO Xingguo"’, PAN Yujun', ZHAO Bo’, HE Ruifang', LIU Shufen', YANG Xiaoyan', LI Huixian'
(1. Department of Tourism and Geography, Yunnan Normal University, Kunming 650092, China;
2. Baoshan College, Baoshan 678000, China; 3. Yunnan Development and Reform Commission, Kunming 650041,China)

Abstract: The relationship between resource-environment and economic development has become a key re-
search subject in regional sustainable development. Decoupling between them is a basic requirement to achieve
comprehensive, coordinated and sustainable development of resource-environment and economy-society, and is
also an important goal of the regional scientific development. In order to explore the features or rules of the tem-
poral-spatial evolution of the relationship between resource-environment and economic development in China,
with the conceptual model of Driving Force-State-Response, this study constructed a regional resources and en-
vironmental load index. Using the decoupling theory and the criteria for decoupling degrees based on the im-
provement of elastic analysis, this paper attempted to make quantitative and comprehensive analyses of the fea-
tures or rules of temporal-spatial evolution of decoupling degrees between resource-environment and economic
development at national and provincial scales, with a time span from 1998 to 2008. The results show that: (1) no
matter what the evolution of the time or the space is, the relationship between resource-environment load and
economic development was generally in a state of relative decoupling in the country and most of provinces, the
order of the evolution was relative decoupling I —relative decoupling II —relative decoupling IV —relative de-
coupling [Il—relative decoupling II, and the changes were close to the “normal distribution curve”; (2) accord-
ing to the division of the four areas: northeastern, eastern, central and western parts of China, the spatial evolu-
tion rule of decoupling degrees’ comparison of resource-environment and GDP between the nation and the prov-
inces showed that the resource-environmental costs of economic development were lower in the northeast region
than in the other regions of China. The resource-environmental costs in the eastern, central and western regions
with the rapid economic development showed a declining trend. The resource-environment and the economic de-
velopment are showing positive interaction in China and they are expected to reach a state of absolute decou-
pling, which will be helpful for achieving comprehensive, coordinated and sustainable development in China.

Key words: resources and environmental load index; decoupling theory; elastic analysis; decoupling degrees;

temporal-spatial evolution; China
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