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The relationship between industrial structure and water consumption
structure in Beijing-Tianjin-Hebei region
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(1. Key Laboratory of Water Cycle and Related Land Sur face Processes , Institute o f Geographic
Sciences and Natural Resources Research ,Chinese Academy o[ Sciences , Beijing 100101, China;

2. College of Resources and Environment ,University of Chinese Academy of Sciences,Beijing 100049,China)
Abstract; Water resources are of vital importance to social and economic development. The relationship between industrial struc-
ture and water consumed structure, revealing the link between economic development and water resources utilization and alloca-
ting water resources rationally,is of great significance to the Beijing-Tianjin-Hebei region from strategic point of view. In this
paper,we used the industrial structure and water consumed structure data from Beijing, Tianjin and Hebei Province during 2002
to 2016,and the indicators, such as,the coordination degree of industrial structure and water consumed structure, to investigate
the evolution trends of industrial structure and water consumed structure in Beijing-Tianjin-Hebei region. The linear regression
method based on the component data was also used to establish a linear regression model between industrial structure and water
consumption structure, The results showed that the proportion of the added value of the tertiary industry in Beijing was highly
related to the proportion of water consumption of the tertiary industry. The proportion of the added value of the secondary in-
dustry in Hebei Province and the proportion of water consumed in the secondary industry also showed a strong correlation.

Key words: industrial structure; water consumed structure; evaluation of indicators; PLS regression

s EH:2018-10-28  {&E HH:2019-01-25 [ 4% H AR A 1] : 2019-03-05

P 2% H ARt Ak - http: //kns. enki. net/kems/detail /13, 1334. tv. 20190302, 1016. 002, html

HEEWH : B RKE SR (2016 YFC0401402)

EFR AN FHA993—) 2oL INARE B AR5 A, FENFOKSCEKEEFS . E-mail: liuyang. 16b@igsnrr. ac. cn
BEEE W A961—) L, FHMEFAL DT 51 A T, EZNF KSR EMSE . E-mail: lilj@igsnrr. ac. cn

TEEKREEREEKLE 1 ¢



178 F2M wAHHE S AFFE 2019 F 4 A

IKGEIR S REUR PR E 28 A R M 3R [ 2 A
SRR R R Z KRR AR Tl TRl
AR EE BRI 2 54t 2 Dh Ak K BT IR 4 BLA)
A E 2 WK B2 P BE T R A E 251 %
— BRIV A SRR, 2835 R A% JRy A A= 1 075X
72 2 X 7K B SR ™ A LRI o AN [8] 7l
VA FHZK LA A W] 8 25 S+ DR e A 5 DX ol 45
FEV R 7 S5 A8 2 18] ) A2 3l 56 2R - 48 78 2 5F e 55K
BEUER A A LRI 3R 5 0 XK BT 5 PG 1 % 28
g R R RAEETE L. CAHFFN L5
TR ISR R AT T HE5E BESE A 2R v
TE : (D PV S5 A0 F AR SR B AR SGIE > L I AL F
SFUE FIAR G AT I BIE R 6 R GEHB 7T T bt
T 254 R o 5 7K B 5 SR 7 e 22 ) AR A 5% 5%
F XR8P IS A Granger PR OC R
ERTIE T 1P KRS 5 L S AR B R &R
(2 77 Ml 235 4 R FH K 45 48 £ B 9 P00 e 48
ST T VP I 7 Ml 2 A D 1) R K L R
758 ()P R EH AR AL i 3k 3l J1 0 L n
A GAF I TR Kaya {8 55 2087 PRI i
4, BT LMDI J3fig 75 125 50 A v 7=l F 7K A2 A i
SRENRON . (4) 7K 254 (g A6 B0 F00 , dp 3F-
ST T PP SRR T ) FH K T SRV B
SV S RNV SEI RN

SRl S5 F R K S5 44 BRI 3 e 41
A T JZ T S (EOAS SRS D7 Il 45 46 i /K 4546 5C
R MWFFEED AR R ST A K HL
Xt LIPS A R e . A SIS G RTARIBE A
50 Ve S5 48 5 HI K 2546 B B2 45 48 b S o)
2002—2016 4F HUHEEL Y DX 7 ML 45 14 F1 K 2544 1Y
PRI o 0T 0 BB 14 e P [ U1 0 s ST it
Sl DX TR S50 5577 M 46 48 22 1] B 2 P [ ) AR
P ORI 7 M 2 F T 7K A5 48 R AR S A X b i
T K 22 57 Bt S XK B A B
B AL SR R AR R LR S

1 HRFAESHEFRR

L1 =25 R K e i &

TEA B PR BRI 6 B2 7 K 45 4
B ARSI RAEARBEA 25 18 D™ L 45 48 I TR 45
R B - JGTE 0T DX K RSl A 42 T A EE A
Y A AR M 2 R R K S5 R 1 KRR AR
VA Wi Z 18] DR AR BE » 5 LA™ b 2 F Dl 7K JE L ]
IKESAERELICRE B 7=l 254 45 FH K 45 7 19 9 2 1 A
& PR R K BER AR — IR B X

e 2 FEREKFBREXRXLBZKLE

2y Al ) B 7 R R K i 22 B 7l ) B T
IR ZE R R FRE D248 FH 7K 25 K40 i 1) FE 7K 0% A1
AR EES A

NXE—=3E,Xi
P=mN—oxE <1>
N.
NXW—XW, Xi
c: i=1 (2>

(N—D)XW

AU i gy M B 1] 45 A ™ R 7K AR B/
SURGAEEAE Er DA% @ b B T3 AE s N ™l
FRTTREG E XA 7= B W O ¢ ]
A s W o FHOK B s P oA = Sk i 7K RE 5 €
N PR S5 AR R E » FL) B0 5 S0 )2 LA™ S L
R LU AR SR LT TR 2 . 0<<
P<<1,0<<C<{1,P.C MSEIT 1 W] DX L 25 H
FHK 8 e 1) P A BRI Mk D5 18] » P C
FEAT 0 I DXl 45 Fa) P 7 45 e 1) FH 7K 8k
AREGE Y LTT

7 S RE i 7K RE R K S5 AERELICRE 43 T i 3k T
DX M 5 R K A A TR R AR AE 255 T 30T
Febr R 254 15 R S5 4 B B L 7 ik
DX 25 5 ARG A R P . R A N

H=1—VvPC 3
b H Ol a5 0 5 K a5 M o B2 . H R,
WL SRR K S Rt
1.2 R 3HB oy 2o el 2 AR

IR R AE A5 U A B S A b BT T2 B
s P 2R B K 2 R 5t RV TR T 1 70l » LAk
SRR D o B B A E R AR o
G 7 i JC BN T B i 73 A A
FHSCRE GG R FRIY Logratio 22 {65 it e/ —7fe
[T 7532% o 48 HH — ol 20 K5l 1l DA R ) T 2
Hiz FAeat i ol R B . 5% 555 1 1%
TrESI A RIK SR A L A5 AR G5 R BT L

B S X

X={(x)s2y+"s2,) ER’ |]§xj =1,0<a, <1}

(4)
XL TXIHR Logratio A8

o

» ,)] =120 p (5)

V=, v BRE v, € (—oo,
+e0),j=1,2,, p. Logratio A& a] LA v Il 7
Bt 10 28 LY A ER S T RO A3 ) Y 58 4 A O

v,=In



x|

TR B X A B e KA Bk R

PENOT B T HEAT O AR A, DRI A AT RE AT A Rk
[ RS AEAL . W7 LUIE 3 6 FR Logratio 28 4 1 [z
mi?ﬁéff‘%i V=(v vy, VP)/*H@E@EJZﬁ%ﬁ(TEXZ

(IHIz,...,IP)’D
XFFR Logratio A2 # i F A2 e 2 0h
W, =V, =V, j=1,2,,p—1 (6)
ZJ$I i=1.,2., 0. p—1 (7
SERTFESIY S it
J 11 L (8

“r _11+filew'j

P fe /N3 [8] 9 (PLS 8] )9) J&—Fh £ 56 [0l 19
BT T AR EA SR B A
Ok A AS ARG AR H 2 AR SR A A
SR/ AE R, S 22 DR AR 6 AN AR S [
V53T o 24 722 5t 0 R] A28 o 0 A2 ol 43 540 1
L5 G XK Logratio 748 4 Ml e /N — e [a] 9 #E 174k
PE 1A AR X PR A~ B0 B5H I A T A DG 43T S5 2R
AT, EEEIR R

(DX AR X= (2,25, 2,) FIHAE &
Y:(yl sVos "t yﬂ'ﬁv‘%‘]i&ﬁﬁ% Logratio yj%ﬁ%e
ARHE I B AR RECAE V= (v, vyaeee v, A
MU=y sty eeesu,) s

(2) 2R Tl dne /N — 3 [l U4 5 0 A8 48 J5 1 AR
TR S A T AR I e/ AR R RS L
SCHRL15 ],

(3) A il f5e /N —3F [l A B A HE A5 00, e 19 A
X =2, 2, 2 P T Logratio ZE
RN VO = (v, v ey vi” )" RS A 1T
U =" us” ) )" FEF FH %k Logratio
A4 RGN 2 AT B B O YO = (37
Y ey,

1.3 R KRS HKE LR

F 9 XIS B AL Bl T ST AE A, B AEXT
b S5 R R K S5 R 1 72 B 56 R IHEAT LUK L i
W = A R = A BT o AT ORI . IR SRR B
20022016 4F, 4Lt 15 4F, 20022016 4F 51 HE 2
i DX 77l 28 B B R IR T (AU 5 T e A 4 ) R
WGTHESOC LA VAR ) . Bt EBE X K
B A U R K R R A i ) B e L I T A I
THES) . b EUK SO o i K $ 8 2
Fie A Tk AR B AR S A KR T T i T 50
T B 5 = AR R A =l KB . R,
S XA KB 5E . 2 BRI =7 L 4
PS4 Tolk ARG E T T K G548 Z [ i G &R 5 3

A FKAE RS — =l K ol FKAE R 55—
P K AT R K 5 R T K A T 2
ZEVEREE == K X A X — e R A
i 728 =7 KRR . A SO AR KR R
— MK T FHARAE R 26 = K AR A g i

BRI K e 3 T T AT 2 ) IR T K
s He R 55 FHK” 5% Hofth FHAK” Z F0AE R 5 =0k
FKBEAT0F9E . FESEAT P L 25 K 25 e R 1)
Sy BTEE s FARBE =00l 3 R o b DX AR 7 Bl
{14 b B A 1 7 M 2548 o AF 1 D =l R K o
d7 7 R K S L B A i K 25

2 FAEMSRKERREERRL

2.1 FAgME RKEHRET LR R

W AU 5T IHETE K b4 20022016 4=k
SEFEE I FH 7K 45 48 B 22 il 1 W — I p (B D
O3 B SR Fm =k K BT, F 46 36 r ol 3
T L FE B — b ™ b 55 44 5 FH K 8544 2 18] Sk
)R Skt

TE77 T8 R v s = S5 A AN
Pefl s g B AR Iy 1) & e s BUARRI N — )l
HONE FE T AR 55 = i te A . =
W SR B 5 R St R A A W B R RS, B el
B e 5 K G B AT DR e DX 32 b A
X A M B8 K S8R A 0 77 M 38 i b B v
F K L B 592%™ b AR IR K B 1 T 4%
1R PR Bl FH K R0 3R 35 v s A B ) R R
153 H 22 MR 236 B R K S0R s s [ 22 Pl i
JE L B T P K LG SR B ™ Mk 7K s 5 H
M= . 77l 48548 55 FF 7K 45 v Bt st 1) 9 A8 £k, ]
P B DX 38 b P K B e i A8 4k . b st ol 4554
SRS AT i B o — 8. 20022016 4L
S PSSR L = R, A = e
R BT MR K B 2 BT, T
2010 AF RS = ML /K L EE L 2016 AR 55—
M K LU B AR 5 875 0 b 9 i L 3 S 22108 T R
P K L EE AR ZEE N R 55—k 3 n i L 3 R 2%
2R REER FK L R R, 55— K H
FHEINE L L 55 = 3 i b EE = T K L
2006 AFELASK , 55 7l K b EE R T RS B L EE
KRBT 251 2002—2013 4F % = = — "KL,
2014—2016 42 = = —" R, FKEGm 2 —
TR B K L R B TR R R
PGB AR S Bl FH K L R v T
A e, = =G e b & T K .

FTHEEKFREXEEKLE < 3



174 F 28 wWAAHEEGAKMBR 2019F 4 A

J64 F/K S5 H R T AR, 2002—2016 AR 77l 251 52

6 —

1K1
Wik
Hil
L
&

¥

He T

Hit
LA}
A |

L]
e e e el ol o o A ol

M HIZK HCEE T s T R (e L, =g e L

B RIS B TAUKHE.

R
)
B0t

Mi*a"HHh“r**ﬁvﬂa

&
¥
P it Y TR R -
I‘.., ,,,......-f-**-..,
gl T &

(220 - o rood

P

b ||

141

£l

02 NS 06 XK N0 AN XS KN 2007 HEM - 2006 NN0E X010 32 X4 2004
i iE
Ca) b xbIAIN
Ik T
'Hl‘ L
e o e
Mk F
HF F
f fHll
S Y L T T T
| S g Lbl: ——
“a b o =t R
. e o
w | g S A i L
2 wollbee — 0 H
b sosiprs TSN T HEOR
Ll ) e **"t't*" wuilis gt Iy R

]
M2 2004 3006 M08 X100 2012 314 b

IE1h
[T I

&1

IR EMX = AT Ak SR T E T

Fig. 1 Evolution of industrial structure and water consumption structure in Beijing-Tianjin-Hebei region
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Fig. 4 Loading diagram of PLS regression factors and histogram of standard regression coefficients
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