5541 B 15 W) S &~ £ Eild Vol.41,No.15
2021 4F 8 A ACTA ECOLOGICA SINICA Aug.,2021

DOI: 10.5846/stxb202012183216
REME, 1R LD T XL 5 AR S PR B RS 5 b B2 I 2 4 S —— LA TP T o 81 AR S 244, 2021 ,41(15) :5973-5987.

Xiong X, Xiao J.Evaluation of coupling coordination between urbanization and eco-environment in six central cities, Wuling Mountain area.Acta Ecologica

Sinica,2021,41(15) :5973-5987.

RELUERGELSESREEAS ARS8
——DIoSAS e I Sk 4

/.

T S S
1 SRR R, Kb 410004
2 SRR B A A R BRI, KT 410004

R RS A IR 2 TR A IR ML 2 s 14 DG 28, FURE A5 DI o B 0T S Bt X g it i A JR M T i 6 6 e LA TR Y
Wi, PR P RS T T I AR S A SRR G UM I T T T TRE G DR BE R R R A T I S AR S R
A PR BTN HE R A 2R A0 DR AR R A ZR 00T 1 2010—2018 4R B LR XS HUD I T AL 5 2 25 3R 85
WA PP B 28 23 5, G2RERWT . (1) 2% DI RS & D SRR A A, HLR B R R SRS 3, (2) 2 L 3l 1 23 1)
265 W], 2010 4F 2015 4F5 2018 4R/ HH O3 T S AEAL 5 A= A5 PR TR 5 W 9 A2 Ji A 3 22 S PRSI, KRR T I R, MR Ak i
CHRZ RN . (3) BB L DXL G A A PRI 1 DR B BT S BRI B R R T, ELSELAL T I B4 ) R A
0 T PR SRR S DR R AR L WS B AR LA SR (O R (0, LA ZS 5 LA, IR T B 1 DX AL A i
KA B H— 2R 0 A S SRR A oy i A JR R

SRSRAA)  RBAL s AL ASIREE A B KRR LD X

Evaluation of coupling coordination between urbanization and eco-environment in

six central cities, Wuling Mountain area

XIONG Xi'** | XIAO Jun'
1 Business School , Central South University of Forestry and Technology ,Changsha 410004, China
2 Research Centre for Econogical Economy and Green Development, Central South University of Forestry and Technology ,Changsha 410004, China

Abstract: Urbanization and eco-environment is closely related and mutually dependent, and the degree of coupling
coordination between urbanization and eco-environment has a great impact on the realization of high-quality development and
sustainable development in the region. This paper introduces the concept of coupling in physics to coupling coordination of
urbanization and eco-environment in the study, then builds the comprehensive evaluation model, the coupling model, the
coordinated development model and coupling coordination degree model. To value the comprehensive degree, it also
structures the degree index system of coupling coordination and presents basic classification degree system of coupling
coordination. Based on these, this paper analyzes the evolution of time and space of coupling coordination between
urbanization and eco-environment of six central cities in Wuling Mountain area from 2010 to 2018. The results show that:
(1) the coupling coordination foundation of each central city and the trendency of coupling coordination development is
good. (2) There are obviously spatial differences among the central cities. The gap between coupling and the coordinated

development of urbanization and eco-environment among the six central cities are distinct. The eastern part is greater than
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the western part, and meanwhile an obvious “single core” characteristic exists in Huaihua. (3) There is no breakthrough
and leap-type improvement in the coupling coordination degree between urbanization and eco-environment in Wuling
Mountain area. The lagging urbanization is an obvious problem, which hinders the process of improvement in the coupling
coordination degree. It is suggested to accelerate the improvement of urbanization development level in Wuling Mountain
area with green and ecological principles, and strive to find a new road of high-quality urbanization development of green

ecology.
Key Words: urbanization; eco-environment; coupling coordination; Wuling Mountain area

NG ARRE ML EA, A SR AREAZA BB TR 2 R Xl R e Z I8, ek
AL RMAAESE T | HEsh ki 5 AE SR G UMA & R 2 T Z T JEL IR Ty RSk 2 s, A L — 1R
ST R 1 A SR B, R T AR K B RIS R FR AR T 1 A T s 34 R 0 38R S DA B T T
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IR FE RS sl T ORTR = 2 6] Bl 5 S [R) X 8k =22 1] B 5 e, EEREE A 3 B A R R 45 J i M [X A5 R
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FENRR T 5A BB G OCR il & R R 2 5 A St 2 8as e Bl T I A diie
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W IREE 52 00 Z [0 (AR ELAE FHALE S s s e St Ak S 05 - AR B A R = AR R, D
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2010 4= 2015 45 2018 FEHEAT /M PEA . FHorp 2010 485 2015 £ 02« +— 1 5« + 17 MIUE Z 48,
TR A Bk 4 kR I BotE 4 s AR s ARy, A RISt S, AR InZE 1 Fros

x1 REUAREEESESRERE WA EERER

Table 1 The index systems of coupling coordination between urbanization and eco-environment in Wuling Mountain area

HEN ARG Eit 7y~ FEVRAT 5 Tetr I
Criteria layer System layer Index layer Index symbol Indicator attribute
W LE KT UNEE L ACTEY) BT BT /% x, +
Comprehensive level T N H 2/ (A km?) % +
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JebRbREE Y, , HX. €[0,1],Y,e[0,1],
1.3 B EAGE 51 F R G LGN 4

R T 72 A T B I i B s v, AR I 90 SR PR (L 12 SR S 8 WA B, 6 X 8 b B A T o Ak A 3
S e PR R S, T s R A IR AR AL 5 4 SR R REMATLE AT . WL T RS
f(x) GBI T R85 g(y) LTI ARII R .
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FREALAL B B0 5E T &S FR IOAL R IS RIS RGN LE G150, 15 T a2 b @A b ok AR R O 1 A7
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[f(x>+g(y)]
2
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fitt, BBk PR A (BN BEVEAf S N R A DR R B OK . Br ARG | AZEA MR8 0 T, 78 L SE il - B A s &
PR BEASEAY
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T FRGAA IRFE AL, T BRI R R RIS . o 5 8 FRRERFIENLMIRE atB=1, FEAES
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D=./CxT (7)
D FRYEEAL 5 A SRR S UM EE D e [0,1], D BORFIR I RGERIRE G DR B s | S 2 IR
1.5 G UMREETE
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WA =B TEE S s o AR S A EE S AL W BT 52 ik 5, 1 S A 5 AR S A B A8 BRI & I B e
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BrEe, 24 C e [0,0.3]0F, IMREEREE BB 24 Ce (0.3,0.5 ] AHSIBTE:; 24 C e (0.5,0.8 ], A B B s
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P MR AR R B B AUMARE D K/ K D e (0,0.2]1 5% L™ HE KM, De
[0.2,0.4 ] SCHHTEERI, D e (0.4,0.6 ] 3 SCHRER G, D e (0.6,0.8] & X HhEFAPMA, D e
(0.8, 175 SN RAFFRA A I A4 DREE B SER ik — S A0k TR & VR o dn e, 4 kR &

74}:% [22-23]

DML P25 R R 28 = MR A M X )3 10 AP B SR JLAESR FRIE R 3 T — b R T
T, A B D R RTINS I R A3 T RS I S AR G TR S R R R
WIS RYER S BRrERS ém%% ﬁ%ﬁASﬁ%A*ﬂ“m

TE 525 2 B TR UMJR BE SR R0 A AR, 25 R 1L e DX SE B 00 S5, AR F 9 10— 25 AL RS 5 D
JE I o0 A 2R N Bt SR AT RETE A2 A A3 BT AS [R) IS0 AR ] b DX (8 R A B 8 195 000, B 4 b A
WEREE I IR EE 5 A B IABE R A PR & FRES . ARFSCRYE D 19/ IR & B B 263 43k 3 KBy

Bt 10 /N FES B f(0) 5 g (y) BIAEXT R N, 08 AL 5 A4 S R BE AR X & AR BE , 7 10 /N EHR G Dh il 2
FIFERR S P50 R 30 FhIEARIEAY | LIRA 2 B 1L R XA HO i AL 5 AR SR R A i R R R
S HBYEEAZEA . BARINER 2 R,

x2 PHEASESHERSHIEHLER
Table 2 Coupling coordination types of urbanization and eco-environment

A B (D) FA DR Sf(x) 5 g(y) BXFELIER

ﬁfﬁf Layer Degree of coupling  Types of coupling The contrast hetween i?;%ﬁs
coordination coordination f(x) and g(y)
T PR & TR B 0.9<D<I DR A Db e e A f(x)-g(y)>0.1 PR A M e - 25 SRS A
Stage of coordinated | f(x) ~g(y) 0.1 DEHR A U & FE-SRBEAL 5 A AR ER B I 4 Y
development J(x)=g(y)<-0.1 e BR A DN -k A f
De(0.6,1] 0.8<D<0.9 RAFRG DM R SR f(x)-g(y)>0.1 RAFHE DR R SRR S RS i f 2
| f(x) ~g(y) 0.1 RAFHRA UM R -SRI 5 A S IR B I A Y
S(x)-g(y)<-0.1 BRI A HIM - LA I
0.7<D<0.8 TG Y S R fa)=g(y)>0.1 T RR A M R - AN IR i F A
| f(x) ~g(y) 0.1 TR A DM K R AL 5 A S TR T A T
fx)-g(y)<-0.1 AT DN K TSR f
0.6<D<0.7 MABAPARIER  f(x)-g(y)>0.1 VI 2 DI - A PR 5
| A(x)-g(y) |<0.1 MR A U R E-SRBEAL 5 A AS ER B I 4 1Y
f(x)-g(y)<-0.1 PTG P R S-S A i F
T B 0.5<D<0.6 SSRRRA IR f(x)=g(y)>0.1 OB DIV - A A BRI A
Stage of transition | f(x) ~g(y) 0.1 ST A - AL 5 AR IR IR A6
De(0.4,06] f(x)-g(y)<=0.1 SR A A e SRR 7Y
0.4<D<0.5 VAN 2 AR Y f(x)-g(y)>0.1 VAN 2 T 2 AR - A IR B S5 7Y
| f(x) ~g(y) 0.1 Wi 2 R A 5 A S R B A
f(x)-g(y)<-0.1 AN G AR - S A e
IR BB 0.3<D<0.4 R RR A fx)=g(y)>0.1 TR PRI A A IR
Stage of maladjustment [ f(x)-g(y) |<0.1 B R R 5 A R PR R DT
and decline S(x)-g(y)<-0.1 PR VR AR - 5 T
De[0,0.4] 0.2<D<0.3 o BE G R A f(x)-g(y)>0.1 o G A R - E*Hiﬁmhﬁ_
| f(x) ~g(y) 0.1 o B R TR A S A AS TR A
S(x)-g(y)<=0.1 *E%ﬂﬁL»ﬁﬁ%ﬁﬂﬁ(ﬂiﬁi
0.1<D<0.2 PR IR A f(x)=g(y)>0.1 T R R - A BB I 7
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‘ BADMERE (D HA bR x)5 g(y) BIX R N
ﬁ{lff: Layer fl):tgr;[tj:} (Z] Z)lipli)ng '?;pc:jifﬂcﬁpling j’;‘(he) c‘jniis}tfftwi:fg ij;%’iﬁg
coordination coordination f(x) and g(y)
| f(x)-g(y) 0.1 P A R AL S A AR R A
Sf(x)-g(y)<-0.1 JEE IR R
0<D<0.1 HRE S I iR A fx)-g(y)>0.1 R S A R A IR B A
| f(x)-g(y) |<0.1 RBE R P IR - 5 R S PRIl A AL
f(x)-g(y)<-0.1 R 2 R AR - LA o 7Y

2 SHEZERSH

2.1 WAL S ARSI TR A U B o A

FFH AT SCH B 5 A S IR R & AL Y 6 I o) B B AR 5 b oAb IS 19 38 B B8 1155 2010—
2018 AFEEBE I A XS HUC IR T Al 5 A A IR R G B 25 R 6 3 R, 1HAA 2010—2018 AFESANH L Ik
TR S A SRR A DM 25 5Nk 4 s

*£3 2010—2018 FRE LA XBEXSESHRERESERBEEL(C)

Table 3 Trends of spatial evolution of coupling between urbanization and eco-environment in Wuling Mountain area during 2010—2018

i:‘on 2010 4 2011 4 2012 4 2013 4F 2014 4F 2015 4F 2016 4 2017 4 2018 4
AT X 0.999 0.999 0.996 0.993 0.997 0.995 0.995 0.973 0.986
Gy 0.989 0.996 0.997 0.984 0.984 0.988 0.993 0.998 0.999
PG 0.984 0.975 0.983 0.978 0.935 0.955 0.940 0.987 0.952
B 0.905 0.911 0.996 0.996 0.999 0.997 0.985 0.984 0.983
LT 0.998 0.999 0.996 0.996 0.999 0.997 0.985 0.984 0.983
[T S 0.989 0.998 0.996 0.995 0.987 0.993 0.970 0.989 0.966

M 3 AT A 1 ,2010—2018 B 1l A XS4 HOO T B L 5 A SRS E Y KT 0.9, %M
T FEHA 58 PFE A B R B v | 33X 7SS FUU T 7E 2010—2018 AEFR AL T R A B B, X RIS 1L XS
A IR T AL 5 AE SRR RS A RS R, K JRfReE AT,

R4 20102018 F R A KA 5 ESIHERB G UEER EREE (D)
Table 4 Trends of spatial evolution of coupling coordination between urbanization and eco-environment in Wuling Mountain area during

2010—2018

HBIX Region 2010 4 2011 4 2012 4 2013 4 2014 4 2015 4 2016 4 2017 4 2018 4
HTIX 0.672 0.679 0.654 0.693 0.685 0.691 0.667 0.649 0.642
B 0.537 0.557 0.523 0.565 0.654 0.661 0.658 0.650 0.671
TG JH 0.631 0.637 0.624 0.609 0.619 0.639 0.652 0.649 0.722
Tt M 0.720 0.687 0.697 0.678 0.690 0.717 0.718 0.717 0.716
i 0.707 0.718 0.759 0.745 0.726 0.721 0.768 0.786 0.802
KRR AT 0.704 0.710 0.717 0.692 0.644 0.658 0.667 0.668 0.709

M 4 7S TSR T IR S AR SRS AR A PR B AT AU A R LA S

W — RS PR B ELRNACLE . 1 IRARTTHTE 2010—2013 4R FAEAL 5 A 25 PR EE DM RS 4 B8 b T3
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Fig.1 Spatial evolution of coupling coordination between urbanization and eco-environment in Wuling Mountain area
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Fig.2 Contrast of the development between urbanization and eco-environment in Wuling Mountain area during 2010—2018
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Table 4 Basic types of coupling coordination of central cities in Wuling Mountain area
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Fig.3 Comprehensive level of urbanization of six central cities in Wuling Mountain area
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Fig.4 Comprehensive level of eco-environment of six central cities in Wuling Mountain area
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