36 121
20164F 12 H

I R

Scientia Geographica Sinica

Vol.36 No.12
Dec., 2016

XUBRBR AT L, SRR AR XA 5 A A5 R BE A A 2 AT [ B B RL2#,2016,36(12):1860-1869.[Liu Hehe , Yang Qingshan, Zhang Yu. Urbanization and Eco-
logical Environment Effect in Northeast China Based on Decoupling Analysis. Scientia Geographica Sinica,2016,36(12):1860-1869.] doi: 10.13249/j.cnki.

5gs.2016.12.011

ALt X SEN 5 SR RIBLEE 55

LR NER T

(LS A R AL T B B, NSEH IPFITEER 0100195 2 AR JUITE R~ HIBERL 222 B
AR 1300245 3 ARALITE R IR BEAL 5 XU AT TS oL, 75K R 130024)

FHE: 1 2003~2012 4 ARALHE X 34 > b2 S o B, 3o A I B AL R A AR AR BABE 4R 5, A AR Lt
DX BT e J B A A BT T ) e R R S 225 S AR AL 0 B AR A E b DX AR 5 2R 2SR 5 O e S 91 5, I
UL A PR A B G R IR HR A B AL RS TR 3R o 25 2R3 (D A28 3R 88 TR ) 2 s ik SRR T Y
SO RN —E WA TS RO @) 3T 10 a ok, AR AL X 3R & SR 28 I T A 5 A AR ER AR R LS IRAS
SR 1) I FPIRS 5 B BRI 245 R AR S i, ST A PSR B A X A S PR SR 0007 O RGE P22 5 ) 4B U5l ¢
DRI AR A PRIE (0 1B e T X 2l 458 2 R b DX B Ao £ 2R BRI ™ A i S 22 S O AR A I . Bl 2
DR SR B S B X A AR FRE 7 A T ) 1) = BBl PR 5 A 2 PR 1 R BT e R A e AR B B A ) A 25 R

S8l 1 .
BRI AL s A2 ASERET ;A 0 s FRALIX
FEA2EF129.9 SCRRFR IS : A

Bk ze Lok, P s AL i 4 i e 2 5 &
T RGN BYIREE R, — 7 T Tl el X A5
Bk T HEIIR 95 Sy — L iE TR R G5 A
GG Qe GRSz R . 2014 45 CHE ZH B Ik
B FRA) )t R A 25 S B P e T A B
AR, R AU DX IREE T A e R B 5 R 58 4K
AR, Y 55 2 SR FIMTIE AL 5 A AR B B
H KR MR . AT WAL 5 A A
M EAE R BRIy 5 . HAbEE E
TR N PR R R IR R M £ TR ) — R A -
(PSR)” 73 A HEZE RN #4) 3 B 75 125, 48 N2 5l |
LUK S AR RMENCRY BN EH F
SRV T WAL S A B R G H MG AR
FEHE A HLE S, 4 Al 5 AR AR
PR 2 J () B S R B AR R s iR T i 2
KA PR BEARCAY s ) — IR - i (PSR )™
RS WA BB 53278 = ACIE R A2 A0 A AN A
g AL A R, WA T RUBE DX 388 ) 3l B Ak 5 A 25 3

WA B 383:2015-11-06;483T H13:2016-08-15

SCEEYE: 1000-0690(2016) 12-1860-10

B RGO R AT 0t 52, “ i 44 (Decou-
pling) "5 T =S50, 5 2 803 21 il
A OC R A FAETE . BT, B 9
T 2B 5 0 UR | RE R I FE AN B IR
JJ P SR R B
FH b4 5K 020 Al 285 4 e AR 5 PR B AR Y, K B
TEFIH 5 2255 Uh ik S A S o, K2 M s ¢
R E R 5 AP kT kA ORI, i TG
R 7 TR A R A S A S IR EE SR A N, 56 T AR
At Hb X IR AL 5 AR AR IR B RN (1) 5 1250 B e Ay
BT, AL 2003~2012 4F (19 25 JL B [X 34 > 1 2
TR, X A AL 5 AR AR IR B 25 B T Ay S A
b AR B RRNS WAL S A SR A B
FHSEZ , FIMT AR XU 2 J B PR B 3500

1 AR S5k

L1 iR
SRBAE A J o R B R AR A IR SR L b 2L 1Y

HEWH : [HFK AREEILETIH (41271555) % . [Foundation: National Natural Science Foundation of China(41271555).]
AEE R XU (1987-) 55, NS N Tt , B0y o 2 e B W7 55 X SU% 2 . B-mail : liuhh345@nenu.edu.cn

BEHWEE A7 10, 4%, E-mail: yanggs027@nenu.edu.cn

O ASSCHE R BT AT AR AR DL BRI 4 4RI T



1214 XBBEE R DR AL 5 A AR A0 B 5 3 A 1861

BT GRS A%, S A SRR ) o ey
PR IR K B ARSI TR T S IRC A B
TR, [ B2 LB R AR S B T ARAR A A
ARALH X IG5 A AR B 25 S AR AR A R
(1), kAR bR R B0 252, B B 2k
XA AT PR AR B b SR A R P Y
IR OINCYHE R 285 N PO e WA KR 2
Xy= (X =X0) [ (X = X)) 5 B0 B0 IR AR

X~ (X~ ) (K~ X0
12 BN O

DIZRAb X (R HMA LT ) 344>
M2 T AT XS G2 . WEGET )5 B A 2003~2012
A SCH IR B B AR R T (b B R T ST
AR Y )P (2004~2013 4F ) , F XA 4F 4338 43 ik 2
BEd T T RAR
13 BRI
1.3.1 A%k

FETF WAL TR, AR A R 4
NI 28 [0] 280 Ft S AL 4 A2 100, #4)
AL 45 %0 (Urbanization Index ) , Hofi 8 &5 2 B 368 T3 11
WAL & KT o i, R W R B AL K
S N s .21 (AP L A 2 = A L BB % =, 7 | 1
PSR AR PR BB AN AT

Ul = %(UPI+ USSI + UEI + USI) (1)

UPI = }L(ZUPI,,’} USSI = ’ll[EUSSLj’];
j=1 =1

UEI = }L[EUEL_/} USI = }L[ZUSL/] ;
j=1 j=1

i, UPI USSI .UEI , USI A3 935 N E AL 23
V] 39 A L 25 9 AR Ak Rk 2 4K s oPL

(2)

USSI,; \ UEL . USI; 533138 N UL 25 ]
AL TR A S AR AR HEARAE  n
TEPR %
132 ASHEEETIHa 4K

) 7 A 25 B0 855 TR 17 48 21 (Eco-environmental
pressure Index ) 52 MUK 7 & i o i v X9 5 3R 5
1 SRS BT PR R 1 e RS, HAE 8 e 3R
I IR 2 JR i A IR 1 R TR, [ 2 A i
o ARASIREE R I B B B IR AR e BOR PR
JETIFR B 2 Ao Fa %K, IR PR R B (RST) £ 2255
FEAS YR R TR AL 45 A AR AR RO IR b 1) 32
FERDL ; A5 R 748 K (BEPD) FAE Tl R K HERL
Tk S HE B R A HEBOW 25 6RO, BT A 48 45
PR A AL B BRI .

EEPI = %(RSHEPI) (3)

RSI= i(iﬂsij'}izpl - :L(EEP,) (

(i=1,23-m;j=1,2,3---.n)
X EEPL R 2 IR 55 1 146 80 RST R B2 IR
T8 EPLRIREETE S48 50 RS, T EP; 43 B3R
BB i AR R S B IR DR B AN S8l RN B s 3
WEHEZAR AL LA A
133 MfaEL

MRS T A BRI i B, 45 B AR SO
TN AR B TE I, Feik=Un T
AEEPI, (EEPI. - EEPL)/EEPI,
ESt = =
(U1.-UL) /Ul

4)

AUI,
A+ BS 7 o IR AR 2 PR RS S T 242 o 114 e F

B 5 AULFAEEPLSY 3 37 o BsF 3 3k B Ak 38 Kiomn
BRI 8 BUE AR  EEPL A1 EEPL 43 5l 3%

R1 BEMUSESHNEEHBIRER

Table 1 Evaluation index system of environment and urbanization

BN —GRhR =& S — AR YRR
MEeRg  AHIRBL e AT 1 AR WA AREMUKEE
LEG RS = A B AR N PNCECDHEERSS-
2= [l AL B NHAT A DX AR NI AR
TSR T B T A A PREE R X SR A
2V A¥GDP NEHIA St mi A
= = & GDP L AR EUE R NI AV KRR
Fhesyiimdl NFIHE 21 e dh ZA8 B ATl SOHRcH
B E B B N TAlb kil
T Herbel S i S B ) ORAD T8 5 , HAR IR I 1] Cas ) F8 47



1862 oo B

e
%

B 36%:

71 o NPT AR AT 5 RAT 9 A 2558 T 4888 UL A
UL Z o R IR AR5 AR AR A B 15 50 1R
3 Tapio BOMFFE AR, JEk) 73 W 4 2 4 L B
B =R SR S A R PRI B R IR M
e PSR E akk S B 55 i L B
P8 MRS (K 2) 0

2 R0

2.1 IRBL R RIFE ST

iz A1) L (2)314552003~2012 4 E] ZR bt b
DX IR T 3 A 4, 15 IR AL R AE

M) B AR A o« AR b b X W Ak 4
UK IUE U7 BT RS F, 2009 4F A AL
R R 5 34 1 Mg T A IR A s Hl e o .
1 22 AR, IF- AT DL i 2E U7 SRS U AU R
X, ROUTBITT F AR TR AR

XU 11155 6 JE SR TTT , 2007 48 H AR LA 5 ZR L

HiLIX. 82.35% 1Y 2 T 3k B A & i S AR U L R
JEERE T AR X 20 B TR HEER
. AR RIE A A T WAL 48 AR (R
PRICHEE FUAEE 5 10 748 BR RIS (3 BH 9 8 B Ak 8 2
WAL BAE 2011 4F 22 40, LAt 3l iy iy 0e (i 357 ) 3
FE2007 4F . (AR B2 R (LK F— 1
AbF B K & T4 S A A AR 2 IR
o R RN V[ S8 i ) NI e
PRHE T #E SRR 2S (A1 B2 A Rl AR i AR |
F A R AR 8 R ) PRIk 2 1 5 3 A B 1
23 B 1 R S5 AR 2 3 T 2 (R 5, 26 U A
A IS, N A R

MNZS )53 A A Je ke (B 1) « AR X akdgifk
T E A A0k e 28 D5 AR S 24— R KO S R —
KPR BB ERIE . 2003 4F , WA AL 45 $hk
BT B AR TESL P R B KB A
W RIS KR SRR G A% Ok 52007 4F, 4B 1L 4

K2 BEAS SIS ATR R

Table 2 The judgment standard of decoupling degree of environment and urbanization
JilzkeA) 44 (De-coupling) #%4% (Inter-linking ) Ul %4 (Re-coupling )
FERE S 55t 5 FEIRVEL FIRVEER: Pkt PoRMEGUBS  STUNeE SROUNE
(DC-1 (DC-11) (DC-111) (IL-T) (IL-11) (RC-D) (RC-ID) (RC-III)

AUL, AUL>0 AUL>0 AUIL<0 AUIL<0 AUL>0 AUL>0 AUL<0 AUL <0
AEEPI, AEEPIL, <0  AEEPIL>0 AEEPL <0 AEEPL <0 AEEPL>0 AEEPI, >0 AEEPL <0 AEEPL>0
ES, ES <0 0<ES, <08 ES>12 08<ES <12 08<ES <12 ES>12 0<ES <0.8 ES<0

< ’”““\% a.2003F N ;”’W b.20074F N T G20124F N

J RN /o, / gyeatéﬂmzé‘%\ A

\ \ J
b

300km

71 0.000001~0.397000
71 0.397001~0.547000
I 0.547001~0.619000
I 0.619001~0.857000

K1

\ AN
T ﬁ 0 300km
( N E—
v

[710.000001~0.363000
71 0.363001~0.542000
[l 0.542001~0.644000
I 0.644001~0.839000

[7710.000001~0.298000
71 0.298001~0.495000
[ 0.495001~0.604000
I 0.604001~0.822000

ARALHL X IR T AR AL 1 s A% SRy

Fig.1 Spatial distribution pattern of urbanization index of cities in Northeast China in 2003-2012
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Fig.2 Spatial distribution pattern of eco-environmental pressure index of cities in Northeast China during 2003-2012
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Table 3 The decoupling degree between urbanization and eco-environment of cities in Northeast China
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Table 4 Regression result of urbanization index and

resources security of cities in Re-coupling

Variable Coef. Std. Err. t- Stat. Prob.
C 1.653 0.577 2.863 0.0058™
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Table 5 Regression result of urbanization index

and environment pressure of cities in Re-coupling

Variable Co ef. Std. Err. t-Stat. Prob.

C 3.870 1.054 3.671 0.0005™
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Table 6 Regression result of urbanization index and

resources security of cities in decoupling

Variable Coef. Std. Err. t- Stat. Prob.

C 1.143 0.765 1.494 0.1405
up -0.941 0.816 -1.153 0.2536
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Urbanization and Ecological Environment Effect in
Northeast China Based on Decoupling Analysis

Liu Hehe'”, Yang Qingshan*’, Zhang Yu*’

(1.School of Economics and Management, Inner Mongolia Agricultural University, Hohhot 010019, Inner Mongolia, China;
2.School of Geographical Science, Northeast Normal University, Changchun 130024, Jilin, China; 3.Center of Urbanization and
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Abstract: Based on data from 34 prefecture-level cities in the Northeastern China from 2003 to 2012, this arti-
cle analyzes the spatiotemporal change characteristics of the urbanization and eco-environmental pressure de-
velopment in the Northeastern China by building Urbanization Index and Eco-environmental Pressure Index. It
also measures urbanization and environmental decoupling indicators, and judges the decoupling state of the ur-
banization and eco-environmental, then discusses influence factors which lead the state changed. The major
findings can be summarized as follows: 1) The ecological stress is the consequence of urbanization accumula-
tion effect, it presents somewhat spatiotemporal hysteresis role. 2) For nearly 10 years, the cities in the north-
eastern China experienced the evolution of urbanization and eco-environment from dominated decoupling state
to both decoupling state and re-coupling state, the stability of the effect of individual urbanization on eco-envi-
ronment is bad. 3) The reasons for the different effects of urbanization in the Northeastern China on eco-envi-
ronmental are the diversified driving factors, such as investment-driven approach, resource-based economy,
forced eco-environment as well as connotative and innovative development. Resource-based economy and in-
vestment-driven approach are main causes of pressure of urbanization on eco-environment. Moreover, there
are two reasons influencing the coordinated development of the urbanization and eco-environment, the one is

the forced eco-environment, and the other is connotative development.

Key words: urbanization; eco-environment; decoupling analysis; Northeast China



