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Abstract Urumqi was selected as the object for this study. Through constructing an all-factor
decomposition model, Logarithmic mean Divisia index ( LMDI) decomposition method was used to
conduct decomposition analyses on the factors that caused the change process of water resource
utilization in Urumqi from 1995 to 2012. The results indicated that economy development level and
water use intensity, and the effects of industrial water use structures, economy level, and water use
intensity were the determinant factors that influenced the water use consumption and efficiency,

respectively. The adjustment of industrial structures and the upgrading of industrial technologies

s ot FE B2 o P S - LA XBBS201108 ) ¥ Bl
+ BA5E1E# , E-mail ; zhangyf@ ms. xjb. ac. cn



54 1)

TRETT 55 T DRI K SR AL A o A K SR Sl o B —— L 55 AR5 D 4] 529

caused certain inhibitory effects on the total water consumption, but these effects were not strong.

The amount of water supply per capital had inhibitory effects in certain extent on water resource

utilization efficiency.

Key words

KGR VR ZR M BRAE i SRR R GU SRR 1 9%
IRz — BN F SRR S 25 R R, A
S IEAE LA 25 BT B4 T B RIS TT 5 1) AR AT BR A
KGR, K GRS Bl DX 25 28 5 A 1) o]
ZPRZR Y TR 7K W 5] Y 3 e e G
LRI 18 It 2 e B K SO ST ST A T
LR UL A AP T R Y B 5T, AR T
TE LT 1A K 8 PR 1 8l £ T, ok e
VSR P8R BT B SR A5 36 K B 5] FH ) i
AR 7l K S v B AR HE A %K B I A
(8 2 VE IO A8 7 T, IO T — s OR. (E
HETBFEE W5 A ik = XK BT I A il ad 72
(S SHLERAT ST, B9F 5 7 1 L Bk DBAR 2
JEIK BEIR AT RS A 5 S5 At 2 T RS R ey G
R IITTE 5 [R] I AIF S SR Xk BURF 7K B P58 BRI
R ARR AR T BUE K GRS BEAYG 18 S AT
5 AR GE R (KA BRI BE, BELAG 1 /K B IR 22
A scbr bk SR A o B2 th 28 TR R
FRPE AL EHAE B K BT R FHIREZ
P IL[RI SR Bh i, D 0k 38 D) 7 200 58 1 1 22 5 1
WFFEREE D7 15 B 7K B IEUR 728 AL ] S b 5T
R ) 2 X K TR A LS R AR B K Bl I 2R
FUBR S A L B 2 1A A E O R
aﬁ%[kli .

PEAE 5 DX AR PN R 3, K B8 P ke A 25
PRI I 553 e ) 24 HoAt 2 22 U D e R AL A =
B RZ— W02 25 & R bR B IR it
TR I Bl PR 28 A O e DX Il P - 8 4 JRE A AR 2 1Y
BT e R SR F RO R G, Rl
JCTHE | v NE K i r 0, A A 0 e B o
O, A2 250 AFRY R R Rl 429 2 s B TR
B, S P L R DO A il ) T X R 30 A
TETRCT [ At 2 e 5t i R i 28 R g K
BT ARk 5 B RS T K B IR E A sk, O HLK
15 e IR B K B IR PRI 25 8 FR B RE AN e
05, 7K B 0 T L i ] 24 3 T A R Y A
ZU A R K VG ER T K WS 1 S, B K L
e 2 P XA A B [ 5K A R, B R

LMDI decomposition method; water use efficiency; total water consumption; Urumqi

FEATIGIE A KRS & A S A R, N0 S
W 05 R AR XT I T 7K e R &R R
TR ELR N R R ST & R K R
R 5 A FH AV FH DG 2R B m L35 1T 9 AH G
FEIRFF TR | DA Sy UM /K 5% 548 B R At 25 2 0%
KR TT R SR S 2%

AR SCHE T B8 R S5 7K B8 JER A P SR
GYHT, UL G5 RN | 28 T R KRN A
TRRARL AR 772 b 5 A 35 7K % Y T 2 A 3 4K
T 5 Fofr R 2 A P P K R e R FH K 385 AR Ak Y
LB EIMRE 3 HT 1995—2012 AFEAH 2 25 %
FH7K S R K 8503 (4 A8 AL RN e 3o 2.

1 #MBRFTE

1.1 HHEkiR

AR S IR T B e T AE 45 ) (1996—
2013 4F) | OB 8 2 5 R F 3R DXOK B IR )
(1996—2013 4F ) FICHTSELEF /R AR XK F e it
BORHL S ) (1996—2013 45 ) {5 4 BT 44 W45 1y
X153 75 28 I3 48 7T L M 28 55 B80E R T K B AR DS
PiE, RIPRE SR 5 50 =7l — % GDP & Jm 54
15 FH /K B5cH s AR DG e 577 R s 5
1.2 TARAE

F 20 tHE22 80 44X, PRI 3R 23 43 BT i L6 Ko
AR LUK T8 A0 58 3. WF5E R W IR R 70 i
02 4T REIE A B IR A AR S LB — AT
B2 R A 5 45 0 4 A 5 BT 5 (structural
decomposition analysis, SDA ) Fll 8§ £ 53 i 53 B %
(index decomposition analysis,IDA)2 FfiJy k. Hirp
IDA A &R 146 bR B LB | S 58 G 317 i
(] 77 51) K 5705 W PR 2% 00 0 T LU 38, AR 2 R
IPN LS e B i R A N IR AR LGB AT S IN
ST ZR-A UL 2007 T I X T 24 TG 4
B ( logarithmic mean Divisia index method, LMDI)
ST SE A PR 22 A o BT 2 2 H
RAHXF R I A R 2R A A 1 2 AR SRS % vk
i 3k ST A R A AR ds R 2 T Y
LMDI J3fife i (HEIE 20) X 1995—2012 4F £



530 rhERE R E R 5532 4%
ARFEH AR B AR IS R R AT X K S BB A%y
/ N /A*%\ /\ s X‘:'f-‘:c’?l'y ﬂ‘/ﬂ\: m I
g*ﬁ,?r%%@l%zjwwjl%ﬂﬁﬁ Uﬁﬁ— i iz AW, = S LCW, W)t e %)
SRR ANy v AR A F R S i=1 I
" W, GDP, GDP, o P
W[ = ;W” = ; GDPl.t GDP[ Pt Pn AWp - ;L( W£19Wi())ln p() ’ (8)
o AW, = 3 LCW, W)l " (9)
-~ GDP, i=1 Uy
Et = 2 W = = m
S AW, = Y LW, W)l 5 (10)
i GDP, W, GDP, P, R W, 2) Py 8o
W, W, P, R W, GDP’ L DU GV EL TN IR

i=1 it t t

X, Wk o BHBIA K BB (10%m®) L E, O ¢ B
WA 7K SR (T0/m?) s W, KR @ 7l ¢ I
WM K &5 GDP,, R/R 5 i 7k ¢ BE ) GDP
(f¢7T) ;GDP, g ¢ B E g A= 7= S . P 3RO o
RHPTA N H B (TN 5 R S22 AR BK B Y
SR (10° m*) ;h, = GDP, /W, A i 7l ¢ i}
Wy KR 4R (J8/m?) 51, = GDP,,/GDP, fX 3% 1
I =L 254, TR HNys, = W, /W, A0 « i
%ﬁﬂ@ﬁﬁ7k%*@,%ﬁém,r = R/p, ,’ﬁ]%@ t Hd‘/ﬁﬁ E/‘J7J(
BEUR B, R % XA K (m® /) e =
W,/R AR o B 0 /K B U5 R R R, TE R4
g, =GDP /P, Fom ¢ B N E N A& BE
(T/N) R T 28 3% K& 8K P U = W,/GDP,,
FRFFHARIE s n S 7= 3 41k

W, = ilu'gt'Pt'u,-“ (3)

i=1
5 hys,u,g,
E, = Z Ritull8t etrlg : (4)
i LMDI #5283 HI7K G PSR A HE 55 0 — ¢
A ZZ[] ) A8 Bl R A% 2 2R IR Bl AR A
K S8l i
AW =W, - W, = AW, + AW, + AW, + AW,

(5)
AR A
AE = E, - E, = AE, + AE_+
AE, + AE, - AE, - AE_, (6)

X AW, AE 20 - ¢ 5K SR RRCRAE I,
PRGN, AW B AW, AW, AW, AW, 411K, 5
SR 7 AR REONE | 22 U R SR KSR | N T A
RO A= B AR  AE B AE, (AE, AE, AE, |
AE FVAE 1IN, 53500 2 72 M FH AR R B 77k
FHZK SE R AL | S FH K 5 BE U0 | 28 B 4G AN
K B IR BRSO RN K B IR S B E AR A& R

m h
AE/L = ZL( Ei:,EL‘o)]n# , (11)
i=1 0

AE, = 2L( Eit,EiO)ln% . (12)
AE, = glL( E,,,Em)ln;‘—; . (13)
AE, = ZL( Eit,EiO)ln:—; . (14)
AE, = Lﬁ}L( Ei,,EiO)ln:—; . (15)
AE, = gL( Eit,EiO)lnj—; . (16)

Hrp,L(w,,W,) =(W, -W,)/(InW, —1nW,),
L(E,,Ey) =(E, —Ey)/(InE, —InE, ) , 73300
BT R IE, D36 B 32 PR 2 %68 FH 7K R 2 Rl FH 7K 38
ZE BN H S AE T, BIIE AR AR, A2 2F 528 i 3
T, 358 F RN 5 o AR SO PR AL AT Sk B, DU BH 22 3%
Iy Xt FH A R T R A 2P R VE 7K A BTk,
FHAK SRR AR, PR A V8 28000

2 BEARFHAKISESFEST

2.1 FAKREERIPIRIGKERE
LR ST K R 2 U Bl PR 1 K 2
(K 1).2012 K EERH 11.1 x 10° m®, &
1995 4EH K 6. 50 x 10° m®. Hih 85— =) ok &2
2012 424 6. 60 x 10° m* | J& 1995 41 1. 92 %, 1
J3.17 x 10° m?. 2 =Mk FH 7K i Tl {E R s
R HESN N S S k#2012 AR5
KA 2.10 x 10° m* | /& 1995 4E#) 3. 96 1%, /0
1.57 x 10° m* , B Mg B 5 K. 56 = =k K i F
NP RAE I SR s iR 55 Il i
PR RER RIS T BRpELH K% 2012 45
=P HAKER R 2.0 x 10° m?, J& 1995 4FAY 3. 17



54 1)

TRETT 55 T DRI K SR AL A o A K SR Sl o B —— L 55 AR5 D 4] 531

£ BEHN 1,77 x 10° m®.

16
4+ ~— -7 F—r=l
——————— B

12

u =

= 10

B st

B

% 6r

33
4 b
2 R
Ok’l"“l'y‘l.lAvillllllllIIII

1995 1997 1999 2001 2003 2005 2007 2009 2011
4

B1 L&A 1995—2012 £&F= 0 HkEWR
Fig. 1 Water consumption of Urumgqi from 1995 to 2012
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Fig. 2 Change in water utilization structure

in Urumgqi from 1995 to 2012
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Fig. 3 Change in industrial water use

efficiency in Urumgqi from 1995 to 2012
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