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Decoupling Relationship Between Water Use and Economic Development

in Yunnan and Guizhou Provinces during the First Ten Years of the Great Western Development Strategy
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(1.State Key Laboratory of Water Environment Simulation, School of Environment, Beijing N ormal University,
Beijing 100875, China; 2. College of Water Sciences, Beijing N ormal University, Beijing 100875, China)
Abstract: Based on a systematic summary of the studies on decoupling theory and relevant methods, the decoupling elasticity
model was employed to investigate the decoupling relationships(DRs) between total water use( TWU) and provincial GDP, agrt
cultural water usel AWU) and agricultural added value( AAV ), and industrial water use( IWU) and industrial added value
(IAV), respectively, which were used to analyze the dynamic relationship bet ween w ater use and economic development of Y ur
nan and Guizhou Provinces from 2001 to 2010, the first ten years of the Great Western Development Strategy in China. The re
sults indicated that the overall DR betw een water use and economic development is highly undesirable in both of the two prov
inces. Specifically, among the three groups of DRs,the DR of AWU was the worst with strong or weak coupling in half of the 10
years in the two provinces;the DR of IWU is slightly better with strong coupling respectively in 3 of the 10 years in Yunnan and
in 2 of the 10 years in Guizhou; w hile the DR of TW U is the best with strong or weak decoupling in 7 of the 10 years in the two
provinces. T he slow economic growth,low water use efficiency, and unreasonable water use structure were the main factors to
cause the unfavorable decoupling relationships. The five year based DR has been improved in the 11th FYP compared with that
in the 10th FYP, which suggested the Great Western Development Strategy plays a positive role in coordinating the relationship
betw een w ater use and economic development.
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Fig. 1 Schematic diagram of classifications of

decoupling relationship between local GDP and TW C
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Table 1 Evaluation of decoupling relationships betw een water use and economic development from 2001 to 2010 in Y unnan and Guizhou Provinces
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va\ilri% Pﬁifd DR of TWU and GDP DR of AWU and AAV DR of IWU and IAV

Vrwy Veop GDC i Vawue Vv ADC RN Viwu Viav IDC RN

2001 <0 <0 129 C <0 <0 0357 E >0 <0 -0.078 F

2002 >0 <0 -1.%7 F >0 <0 -0.069 F >0 <0 -9.106 F

2003 <0 >0 -1.0 A >0 <0 -0.842 F <0 >0 -3.827 A

2004 >0 >0 0.068 B >0 >0 0012 B >0 >0 0.363 B

2005 <0 >0 -0.1 A <0 >0 -0.417 A >0 >0 445 D

o 2006 <0 >0 -0.44 A <0 <0 1320 ¢ >0 >0 0.304 B

Bl 2007 >0 >0 0.5 B >0 >0 0243 B >0 >0 2476 D

2008 >0 >0 0.258 B >0 >0 0045 B <0 >0 -0.069 A

2009 <0 <0 008 E <0 <0 0167 E >0 <0 -0.18 F

2010 <0 >0 -0.579 A <0 <0 0.8 E >0 >0 0.997 B

2001-2005 >0 >0  1.05 D <0 <0 006 E >0 >0 1.0 D

20062010 >0 >0 0.09 B <0 >0 -0.51 A >0 >0  0.87 B

2001 >0 >0 1172 D >0 <0 -0.576 F >0 <0 -20.045 F

2002 >0 >0 6676 D >0 <0 -0.152 F >0 >0 11.089 D

2003 >0 >0 0.548 B >0 <0 -0.564 F >0 >0 1012 D

2004 >0 >0 0.113 B <0 >0 0000 A >0 >0 0.158 B

2005 >0 >0 0315 B <0 <0 1.88 C >0 >0 0.327 B

s 2006 >0 >0 0.625 B >0 <0 -3.703 F <0 >0 -0.378 A

2007 <0 >0 -0.195 A <0 >0 -2.879 A >0 >0 352 D

2008 >0 >0 0.340 B >0 >0 038 B >0 >0 0.58 B

2009 <0 <0 0.736 E <0 <0 0219 E >0 <0 -0.115 F

2010 >0 >0 0.231 B <0 >0 -0.870 A >0 >0 0.067 B

2001-2005 >0 >0 0.8 B >0 <0 -0.37 F >0 >0 175 D

20062010 >0 >0 0.22 B <0 <0  1.35 c >0 >0  0.65 B

MEL'5 48 2 — A F 391 I P8 50 2R VA 45 ROk B+ —
T ] A ol ) AR B AL T T SR PR R O AR, BRI

Vaav~ Vi DT 0, B0 ¢ R 35 B3R B4 3R PR

FEHGRM A . HEERER, 20 E =4 KRR =

FH

Db e ia s = BRI % 3 iy sk Ve Al & K i h 55
Iy, A b FH 7K T ARG 2 e 5 R 1 22 DA s i 4, oMb K e 4
KA P SRR R R 58 D45 B M8 K B4 5% & A
PN IR Y1850 DAy S5 ), ELIGE B3 el 0. 86 FRAIRE] 0 22, HLBL
U e, ARV T K i ) 0% 2% o g AN BRARUR) 55 R 1572 0 3 0B
PERE B4, Tl I K B 2 28 by sk AR 1 5 Ji D It 4 o
3.2 KFTRAIA L ZF AP R R YR F
AT
R T e 23 AT B8 0, 2 28 B 34K O AR N, B Ve

Pl A5 R BT by Lol 43 3 IE 3 30% AT 10% 60% F1 60% -
30% F1 20% , X & B AW AR 2 50 R KA — e REEE B
T A KEIEA S &0 RN ECR. W8, &
TP RV EE 12 AN A0 b S5 R IR W 5 1K, LA 2000 4R
AN PTG GDP AAV JAV A AR B 4
AR SAAE . HE—25 20 HT R B, P 9859 WG S AR )
FR8 R IR 2 I VG KT R 2B 2001 4F- 2003
AT IRV RI A Bk S il fE B R 5 11 2009 4F o ZEIX A BE
RETHEH W] B E, R A R R EN B

KL KEIR * 3.



F 11 % 68 H - MACE G AF R 2013 F % 55

JE A

AR B R AR 28 A E IR . — 5T,
T HAb b X I by HhIX, B A K P, AR A
K AR AR T, 7K B UR 25 A R ROCR I . 2010 4F = 52
A J778 GDP FI/KEZ 50 204 m® F1219 m?, & T4 [ 151
m’ WPPBIME . 53— 7T, R 2 SR 10 KR, ol
FAAK 350 s B4 277 F K 78% A 61% , (HF 48 4R [HIK
FdE B RANG, FT K HE MR BV PR, 2010 45544 BEME F K e
%6720 m3/hm? M 6 150 m3/hm?. T8 A 2K K/,
R A ke M FH K 2 0 35 19 A, T 7K 9 95 ST R R SR AR
FH TR AWAR, J7 76 TV 3R F /K 24330 %5 98 m* Fil
233 m?, & A EFAME (90 m®) o P IR AT Tk 35K
W IR, R K IR 5 S0 R R OC R — AN
BSEEI .

FHK G AN B 25 = AN BB RN, 33 BLAE WA T
T, — & P98 22 0% T P DT HRER AR 1 AR Ml H 7K 2 HAE R
K, TP T AN KB 26 R UGE . = 5t B AR
R, He BN R Z%, AB HE KO, AR A R K
JBE 48 G FRAE 60% (1944 52 I HE e SR M B 4 L SR & B Al &
PRES s TR R WA LA L AR A B K LR
iz ) it 8 e B AR ATl A R i 3, BB 3 R T T K B 0,
FHItE 45 Tl K BB o8 R ScE kR T EXJR 7. i B, X
P9 73 Tt ] et P 7K A I 8 G 3R I e i il T AN R S

Zx LTI, B K SRR 5 2 0% R I Ok AR
HE, S HT A R G5 R R AKT K S YRR P % 28 K S kg 2 5%
) P95 48 7K 2 R P O 4 D6 RN 1 = SR
3.3 HIRI L KRB =T W KR AR 6970

P FE R A2 3E G 50 Hh X PR AT & R B S
1%, 2001 4F— 2010 4F = 520 A & ordh & 0 &k i, =
2010 4F GDP 4 7 220 127G, & 2000 4E (1) 3. 6 f&; th M &
2010 4F GDP b 4 602 1275, /£2001 4E[1)4.5 5. (AR, 54
T R RO A S AR A1 B 1) 2 98 R K SV A, 5 2000 AEAHLE,
2001 - 2010 SF = or A FIZK B3 S 00 B 2 1 1 Kk
o TERIK G K77 T, Al F 7K sk A i b K 3 .
LR G 1S DK T Aol s of 7K 6 Y50R) P 2850 28 R 2 e b2 381 1 AR I
TRHEAE A, 72— FERE Lo T H K45 ARG BLIRDIR DL .
TIHE PN 44 FEE /K H2 T 2000 4E9 165 m*/ hm® R A& 2010 4F
6 150 m*/hm?, J7 70 TR0 {E A 7K & (1 2000 451 783 m? %
22010 4F R 219 m3, J7 76 Tk (A H 7K 5B 2003 4F 1) 810
m’ [FFZE 2010 1) 233 m’; = FA4A M FHK Sl 2005 1Y
8 310 m*/hm? [£% 2010 £/ 6 720 m*/hm?, J7G GDP H /K
Fr 2004 SEH 496 m® FEZE 2010 451 204 m®, J7 G Tk 38 iy
B K B 2004 2E (1) 170 m® B&ZE 2010 £E/1 98 m?.

KBRS 5 e Ak R 203 0 B O
K B9 R TR R /INE O, 11 BE 7P 350 KT R W W 1132
TN, K B IE R 5 200 R e 2 W) i 8 O 3R 52 B0 3 i I
LI b — T AT R E, M R R
B . XU, PE TR R TR I 2 b K 9 R
P15 2 5%  Je sz B B A AU ) 3 X

c 4 KX K FEIR

4

AL WL HLL 0 2 Dt B P KRR LR IE-1-4F
f7K g P55 40 D R e 2 IRV JBi ) o 2R AT T 9%, 13 81
W 45ie.

(1) =RPE K BER 5 L5 A 2 1) 1) 4 2% 2 A
RNEAE, SR O LB B, HHH I T 5 2 4E 0 SRl &
SR A AR F O RS R R AIRES

(2) WA, S8R R AR 1B 2218 L 7K 8 U5 R FH 28R Ik
CLS T K G5 R AN S B 3P 48 R & 59 R & S AR A&
HH IR P AR AR Js AT

(3) MBI Ak Ak, « + —F2 WL 1 F2 H1
BTG e, U0 P K T R e k1 1B b K IR S
ZETF R S LA LA R IR S

MARHETLAE R, H T — P dGh = A K A S
ZTF R M DGR, Lz DT 48 Sl e A 1Y) 7K R I
SHRE, BRI RE K 7 b 1 o SR, ARUML R i A0 S R IR FEAK
TR IR 2 JB s 3535 I ST 58 36 K BEUR i R B, AT
SR SR S U BT 48 A BT R K B L T 4 K B B
J7 3, LR IS TR B R O RN 4 B M 2 v Ak
IKEEE  INRR R B U5 A B B A U AL P, b Ak
DI 7o 20 29 B R ) T F K 3, 7™ R AT LA 157K 4 E A

P Tl K%
(References) :

(1] SR RS AR PR T2 — L Zf R R A I
FEMAESRL 2, 2010, 251(11): 24 28. ( ZENG Shao cong. T he
Southwest Drought in the Perspective of Ecological Anthropok
ogy: A Case Study of Yunnan[J]. Guizhou Social Sciences,
2010,251( 11):24 28. (in Chinese))

[2] Bruyn SM, Opsehoor J B. Developments in the T hroughout: Iir
com e Relationship: T heor etical and E mpirical Obser vations[ J] .
Ecological E conomies, 1997, 20( 3) : 255 268.

[3] e, Br.« et vEH R & FERIE IR 55 A RS2 [ ] .
R O e B UEER 5%, 2004, 14(6): 44 47. ( DENG Hua, DU-
AN Ning. Evaluation Mode of Decoupling and Its Impact on
Circular E conomy[ J], China Population, Resources and Envr
ronment, 2004, 14(6) : 44 47(in Chinese))

[4] OECD. Indicators to Measure Decoupling of Environmental
Pressure from Economic Growth[ R]. Paris: OECD, 2002.

[5] OECD. Environmental Indicators Developm ent, M easurement
and Use[ R]. Paris: OECD, 2003: 13.

[6] Vehmas J, Kaivooja J, Luukkanen J. Global T rends of Linking
Environmental Stress and Economic Growth[ R]. T urku: Fir
land Futures Research Centre, 2003: 6 9.

[7] Tapio P. Towards a Theory of Decoupling: Degrees of Decowr
pling in the EU and the Case of Road Traffic in Finland be
tween 1970 and 2001[ J]. Transport Policy, 2005, 12( 2): 137
151.

[8] MW, fh—25, EHOT. 6% = A HBUNE fbr diar 5 vF
LAY, PR B R AP 5K SRR BT ih 2> i8 SCAR[ €. b
M JE 4 P S 61 4%, 2005, (LT Jiar ming, SUN Yr ling,



RBPA|E s THERZFRE KK FEMNA L 25 K RIAE K RFR

[10]

[11]

[12]

[13]

[14]

[15]

ZHUANG Mimrfang. Establishment and Evaluation of Decouw
pling Index about CO, Emission in Taiwan[ A]. Symposium of
Environment Protection and Sustainable Development in Chr
nese Main land and Taiwan Area[ C]. T aibei: China Develop
ment Fund Management Com mittee, 2005. (in Chinese))
BIOR P, T B, W AL, AR BT PR BTGB £ 23 A T 0k
[J]. E %R % P2 4R, 2010, 25( 8): 1400 1412. (ZHONG Tat
yang, HU ANG Xiarr jin, HAN Li, et al. Review on the Re
search of Decoupling Analysis in the Field of Environments and
Resource] J]. Journal of Natural Resources, 2010, 25(8): 1400
1412. (in Chinese))
FRHR, 7 R o B 5 0 K R R R SR .
N e %S EAEE, 2007, 17(5) : 48 53.( GU O Lin, YAN
Jimr ming. Study on the Decoupling of Cultivated Land O ccupa
tion by Construction from Economic Growth in China[ J]. Chr
na Population, Resources and Environment, 2007, 17( 5): 48
53. (in Chinese))
KA, BRI, BRIEE . H AT OBE M TS 2R K I
(decoupling) VN[ J]. HAR T IR, 2009. 24(9) : 1532 1540.
(SONG Wei, CHEN Bar ming, CHEN Xt wei. Decoupling E-
valuation between Cultivated Land Occupation and Econom ic
Growth in Changshu City[J]. Journal of Natural Resources,
2009. 24(9): 1532 1540. (in Chinese))
T, BRih, GG, & VL IR BEURTE o 5 AT IR & 58 R AT
ST, KITH 7898 5 A58, 2010, 19( 9): 979 984. (WANG
Yuan, CHEN Jie, ZHOU Jing, et al. Linking between Energy
Consumption and Economic Growth in Jiangsu Province|[ J].
Resources and Environment in the Yangze Basin, 2010, 19(9) :
979-984. (in Chinese))
TR, BREE, BRDe, A5 T = AN D R BE TS e 5 2 B 1Y
JE I 25 o AP [ T]. P BN AL IR 5 BRBE, 2011(S1): 275
279.(ZHANG Lei, CHEN Wen, CHEN Xiao, et al. Space time
Analysis on Delinkage between Environmental Pollution and
Economic Growth in Yangtze River Delta[ J]. China Popula
tion, Resour ces and Environment, 2011(S1): 275279. (in Chr
nese))
Wve, BRETHL, R A b4 Bt S GDP R KB B 20 B
[J]. BEUERL 24, 2009, 31(11): 1940 1946. (YANG Ke, CHEN
Batming, SONG Wei. Decoupling Analysis between Arable
Land Occupation and GDP Growth in Hebei Province| J]. Re
sources Science, 2009, 31( 11): 1940 1946. (in Chinese))
XGRS, EW, 2RS0T, ST 28T R S e R R i

[16]

[17]

[ 18]

[19]

[21]

[22]

[23]

SITLI]. O EOCE e BEUEFRBE, 2011, 21(1): 70-77. (LIU Yi
jun, WANG Li, NIU Werr yuan. Decoupling Research between
Economic Development and Energy Consumpution of China’ s
Cities[ J]. China Population, Resources and Environment,
2011,21(1): 706 77. (in Chinese))

MR, 25 IR [ 548 X 2R B RS 5 e FISC I 8 26 R AF 5
[J]. N . #9505 #8558, 2011, 21(5): 8792, (SUN Yao
hua, LI Zhong min. Analysing on the Decoupling Relationship
between Carbon Dioxide Emissions and Economic Growth of
Each Province in China[J]. China Population, Resources and
Environment, 2011, 21(5) : 8% 92. (in Chinese))

AR, SR, BIOKVE, S P [ 205 S g YRR HE R I
RS ] . BEUERLE, 2011, 33(4) : 626 633. (PENG Jix wen,
HUAN Xiarr jin, ZHONG Tat yang, et al. Decoupling Analysis
of Economic Growth and Energy Carbon Emissions in China
[J]. Resources Science, 2011, 33(4): 626-633. (in Chinese) )
VEZE, HZR [, SO, S5, b E KR S 25T KR s o b
[J]. VM HEK 223, 2011 (3): 3438. ( WANG Kui, SHAO
Dong guo, GU Werr quan, et al. Decoupling Analysis between
Water Consumption and Economic Growth in China[ J]. Jour
nal of Irrigation and Drainage, 2011( 3): 34-38. (in Chinese))
AEEW], A, BT, S VLR K BRI S 2 IR R
BEFE J]. B REE R 22, 2012, 32(2): 351-358. (GU Xue
ming, WANG Yuan, ZHAO Hur hui, et al. Linking between
Water Resources U tilization and Economic Growth in Jiangsu
Province[ J]. China Environmental Science, 2012, 32(2): 35F
358. (in Chinese))

TUERR. AU AR 5 B G TR B OG AR Y SEAERIT A ()]
A 52 I 2 25 Bt 2441, 2009, (3):2934. (YU Fawen. Decor
pling Analysis of Economic Development and Environments
and Resource[ J]. Journal of Inner Mongolia Finance and Eco-
nomics College, 2009, (3):29 34. (in Chinese))

Vehmas J, Luu U anen J, Kaivo O Ja. Link ing Analyses and Err
vironmental Kuznets Curves for Aggregated M aterial Flows in
the EU [ J]. Journal of Cleaner Production, 2007. 15 ( 17):
1662 1673.

OECD. Decoupling: A Conceptual Overview [ R]. Pars: OECD,
2001.

WAL AT, VG T 3 DK B S VR[] . AR B AR, 1992, 7
(4): 312328. (CHEN Chuaryou. The Water Resources of
Southwest China and Their Evaluation[J]. Journal of Natural
Resources, 1992, 7(4) : 312-328. (in Chinese))

KL KEIR * 5



