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Understanding the coupling coordination mechanism between urbanization and territorial spatial ecological
restoration in “revolutionary—minority—border—montanic—poverty” regions

ZHANG Zhong—qiu', LAO Yan-ling", HU Bao—qing’, WEI Jin—hong

(1. College of Resources and Environment, Beibu Gulf University, Qinzhou Guangxi 535011, China; 2. School of Economics and
Management, Beibu Gulf University, Qinzhou Guangxi 535011, China; 3. Key Laboratory of Environmental Evolution and Resources
Utilization in Beibu Gulf under Ministry of Education, Nanning Normal University, Nanning 530001, China)

Abstract: To better understand the coupling coordination mechanism between urbanization and territorial spatial ecological restoration, a
typical study was conducted in three provinces with “revolutionary—minority—border—montanic—poverty” characteristics. This study
constructed a coupling coordination system by which the relationship between urbanization and territorial spatial ecological restoration
could be determined after which the coupling coordination and grey correlation models, were used to explore the spatiotemporal
differentiation characteristics and driving factors of urbanization and ecological restoration. The results showed the level of territorial spatial

ecological restoration throughout the “revolutionary—minority—border—montanic—poverty” region was higher than the level of urbanization
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before 2015 and was lower than that after 2015. The gap between these two categories was widening. The overall difference in the degree of

urbanization and territorial spatial ecological restoration systems showed an increasing trend, and the degree of internal difference of the
latter was higher than that of the former. The coupling coordination relationship between urbanization and territorial spatial ecological
restoration systems had changed from slightly irregular to primary coordination, and the overall coupling coordination level of the regions
was higher than that of the each provinces. Although the coupling coordination level had improved, it was still relatively low and did not
result in the formation of a favorable mutual relationship. There was strong correlation among the indexes of the two systems; therefore,
ensuring good territorial spatial ecological governance was a strong driving force for promoting the development of urbanization. The
development of the “revolutionary—minority—border—montanic—poverty” region should be planned in a holistic manner. According to the
theory of marginal analysis, the degree of improvement in urbanization should be regarded as a marginal benefit, the degree of improvement

in territorial spatial ecological restoration should be regarded as a marginal cost, and the degree of coupling coordination should be taken as

constraint with which to form a benign mechanism driven by the former two factors in order to ensure sustainable development.

Keywords : urbanization; territorial spatial ecological restoration; coupling coordination; marginal analysis

WAL ATUZ Z 48 HE S vt 2 i 20 fa U ke
() 3 1, 0 22 RO K ol A 25 A 45 A ) o 2
R, R 2012 4F HR R 2 3% TAE S b, [ 55 Be 4
HE TR ] 1 FRURR R 22 4 T I R A A AR S S B A
JE U] 4 TR ol A BB AR 4 R 9T 2014 AR 40 A 5K
Jite T €1 5 R AL BRI (2014—2020 4F) ), 58 4
FER SRR O BT IR T Kk 5 A S IR R AR B A
UL AR, B A5 S B Al E R v Sl A O, 2 R - b SR
FIFSCRAC Ik & &SRRy A SR AL ) £ 28
V) A A8 A2 i I A — ZR A Ak 2 08 S AN A 2 [ L, AR
T PR e TR SR R R RS B
AT -

WAL S AR R G — B AN E IR
A, AR 2 A H0 1A 2 R G A )
RIS T BEAL SR A T XK R A S & T R
SR T 0 FEAE I Al B o — A IR ST AL
A ASTREE RGURR A (R R, 3X26 B k45 B0 FTRHiE
TAEBE RIS . CAFIERM WL A &2 —
METmAL L B EZER ZREBE R
SR, Ik EEAR E AR RE S 5 DX R U A B R A AR
Yy AR e AV B s, IR RE S A B A R
SR W -t S B RGE R GRS A
R IR - R IR A S EREE PR AR R ATz
P22 R 28 TR AR (BT USSR | 25 ) F O A R 45y ik o o
AV OB AR S KR A MEA T SRR R AT
FERWSCIRE , AR R EE 2 & H M,
(AAAAE LR R  AERI SR X3 1T, 246 T 30
W K AR = U R Tk X B TR
S AR SR AR I AR IS LA X DY e
X BRI 45t 1) XA TR L X R S TR

http://'www.aed.org.cn

NS s TEBF 5 P 25 5 1T, 03 S BRL A 5 A A A 05
A A RIS PRA R, TR SRS | 40
W T AL S E 42 AR S B R A LA
AT . BEE AL R AR A, W] 2505
W sk IR A AR L A AR SRR PR, B 3k
LA T TR R, DA s ) A B SR A T TR AH G
W A EEE L, BT, ATES LD A
KM FE B S A, DALY [ 4 2 R 2 R S #
Wl 5 E A as AR SE AR A PLE T B A Eh
PA 5 R (0 SRR AR 25 s, DAH “ i B X D RR
ERAEIX G AKX B X (R FR
IS NI DL S i) i I 2 1) B = (S )
X} 5 NSS40 M B £A B, 6 2007—2017 4E 544k
5 s ) AR B A R R S A A T A
58T, LA 3= & B A A SC 5T, Oy X3 SR it
SEE%

| HRERE

1.1 ARXHELR

TEFRE A X DR RIEREX Gl
BEHBIX 1L X B PR b DX A MR R 6 — R A DX A7
> FEALEE)VY s AN AN AT
LK, = e e sCA R E R B ik
TS A VD TLE 1A 2 4 ast il BT AHHA
21 (0 SCAR A SRR AR 43 R 433.72.106.77 ,148.94 m?,
X NSk b gk e N IR I A s
ST 9143 51 h 20.16% .54.38% F143.51%., #HE
2018 4, IV L 25 mg A BN B BN FT 43 IR S 659
J7.4829.5 713 600 77,205 & E M 10.1%. —E1h
BB N T4 G 2 204.51 7 L 1 422.29 T3 Fil

— 883 —



KU FREMMEFHR-E375 - F 64

1 102.95 77, /D H R o5 43 31 0 38.96% .29.45% Fl
30.64% , = /D EIR RN 02y 4 D BRE S
N4 48.39% . FE7H &R IF & SIS HESE T , 2018 4
=By X AN Ty B ) 5 R 623.38 44 .298.95 44
76.0342E0, 4 5 2 E I 2.2% ., =46y A GDP 43
WK 41 489 .37 136 JL AN 41 244 JC , A% T 4> [ - 447K
(64 64470) . T PU . = R AISE N HB AL 2= 53 v i
DXk, Ll K AR AR RO EUR (B AR 15 2540
R H 60.17% . 55.04% F11 43.77%, &= F 4= [ K F
(22.96%) , #HF Hb & 1H B 43 ) 2 438.75 7 1621.33 77 .
451.88 J7 hm®, /K BE U5 S 543 0 1 83144,..2 206.512.
978. 744 m’, XN 425 MR8 24 (ARSI
BEMESS , 02 3w AR R R FUBIT A , Ik A b b st 4
b AERRE R B3 H AN B E Sin it
PRI, N Ko S H g2
1.2 ##EKiR

ST Dl GRS (R X A
fiE, 2545 DX o e 760 ] - 235 ()R, ) S Ak 5 1
B A SBEMRETEM I IA R . AR I 32
AFEFRIN ] Ry 2007—2017 4, BT A £ 158 I
FO GRS E TR (G G %)
Crp ] R BRI g AR 2 )b B R GE T4 4 )b [
R HE L) Ch EIR 2 #i g0 v %) b B PR35
GATAESE) , LR S gt A R 25k Sk Ak
Ji G B s 2 (http : //tongji. enki.net/kns55/) , T~
FEBRAEA FAE Gy th G ORI 55 4 AR5 R TN
L TR T -
1.3 AR FiE

QBLTIENS

SR I 25 10 BcH e EA TG i AN AR AR B, R A

(EREP IR A

(2) 5 DA L A Y

A BIbR A B 2 vh R SRR AN B A L
R YR BRI R A R E AR R, AT %
BRI T AL R G b 2s AR B R R B
WA AR

S, xS,

C= /7(51 AR (1)
A CARFAE A L 5 S R S 43 AR F I R A 2R 5 [
T EAEBBE RE LG, S>S I, E 425 [H]
B S AL 5 Si<SoiF LI 5 7Y 5 S, =S ), 3%
AL S E A RAES B R, i ]
H Y RAEE SRR, 75 25 ARG UM A T
WE, AL

D=\/CXT (2)
T=aS+8S, (3)

o DG PR s TR MR 5 o FI B ARFRAL
T R MR R R T AN [ s T A A B R

Il AR A A ] 2 ) A 2B A AR DR 2 B A
oy PO ENTANER 1 B

(3) K AB R HRA T

KA G REREAR LR e T 1 S R 4L
AR Z A E 2R R iR R R
SREEAL AN [ 23 0] A2 2B 2 2 AR 2 B 205 BAANH
SETEEEZ R, AT A IR o B 2R G AR 1 1 3
LRSI
1.4 BANF SiEREREGE

BT RS- B A BRI HESE A AR
PL S PP AR . B2 b il 55 7S R

&1 BEIRESEHARE

Table 1 The classification criteria of coupling coordinative degree
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Figure 1 Coupling coordination mechanisms of urbanization and territorial spatial governance
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Figure 2 The comprehensive evaluation result of urbanization and territorial spatial ecological restoration system
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2017 4R, V8 B AL A A B R
AUV = P AR, FERFIEIIPY, TP e
] A B S K- B8 5 TR B A P2k
T B O [ G- 2 A F Y T BEATS AR A T 8 B 2R AR
Ao FEHIEH 525 T XA H, =z 2008 4
[ 55 Bt &2 T € PR 2 0% K R AR ) , B3
BT R ARV XN T B R [ 3 BE K
B At R JRAS RIS Ak 50 ) MRS B i 2 4 T
WA S BT R . HAZ T —oK

x4 BMEMAERELES

Table 4 The coupling coordinative degree and its

ZHEM1.84% s FATEC % D 0l 5F T KN T R classification
] 47 [A) A= A48 52 110 22 S R 8 Jos e o 3k B b 1 22 gy AT A o
23 WHAURSGESETZRAESEERENBESH 2007 0.499 0.369 o
BE 2008 0.486 0.429 Wil 4 7
MEVESEFE ,2007—2017 4E, ) P4 . == B A1 52 2009 0.488 0.440 Wil 2
A E 42 R A B R RS AR 2010 0493 0491 LAESTH
FEAE 0.5 2247 AR IR A S | 2 BBRST X Ik o 79 2 45 A 2011 0.498 0.517 PsRFR G P
WA LT A R (4. iy 2 0 o ot
H10.369 38 £ 0.649., H At P 3 SE AR 5 MR BE 22 1 2014 0:499 0:591 %éz*ﬁ%;ﬂ;‘;]
BERE AU I 2 T L SR E A U IR A DR Y 2015 0.500 0.623 VI P
KRS A FR A PR B A BE AR A 5 (EA 2016 0.498 0.623 YIGHRE P
BT kb 5 s A S B E R A PR DGR IE 2017 0.499 0.649 PIRA A
3 AENEERTRRAH
Table 3 The coefficient of variation results of criterion layers
Gy ATURBUL R G URIRELIL wowEd o kM i 578
Year Population urbanization Land urbanization Economic urbanization Social urbanization Mountains Waters Forests Farmlands Environment
2007 0.182 0.157 0.341 0.190 0223 0219 0452  0.900 0.155
2008 0.177 0.189 0.346 0.180 0326  0.154  0.483 0.968 0.128
2009 0.138 0.164 0353 0.122 0.159 0219 0514  0.880 0.092
2010 0.225 0.173 0.364 0.146 0.177 0243 0492  0.878 0.073
2011 0.262 0.238 0.306 0.143 0205 0274 0499  0.855 0.063
2012 0.247 0.228 0.397 0.139 0.172 0240  0.503 0.946 0.034
2013 0.280 0.162 0412 0.129 0273 0292 0514 0996 0.237
2014 0.286 0.136 0418 0.122 0270 0354  0.512 1.008 0.205
2015 0.324 0.144 0.427 0.126 0315 0379 0506  0.999 0.199
2016 0.284 0.148 0.446 0.131 0349 0414 0546 0955 0.073
2017 0.334 0.168 0451 0.137 0308 0436 0509 0914 0.091
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Figure 3 The coupling coordination degree of urbanization and territorial spatial ecological restoration system of three provinces
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s 1Al A= A48 ZKF , HoAb i A AL K SR AR R + .4 S E A AESBE RS TR K K,
T 2 RAESBE AT, YHTH B F R T4 FH 2R T 6 o () P9 K £ DG IR B, 25 SR N8 5 s
JERPRAS . FRHIER, — 7 i 52 Mg T P55 K &8 HY 2% 5 0T, TG $6 bR 22 18] 04 K €8 S 3R E 1Y) 57~
LIRS e E A NN ESE A A I TE 28 s N HH KT 0.7, BRI RGN E - 25 W ABBE
FEPE i DR RO e LY 21 66 oAk e ik I ) ARG TR bR Z 0 A BAE ] Moy AR R R . S
2018 A4 NI 5 4 [E 19 2.58%, GDP B AN i 4 NEAR 2 [ A9 IR BE Fie K/ INEA THER | T 7 DG B6 FiE 7E
1) 1.64% , 5t M IR AL B I R KK T I . o 0.6~0.7 Z [ A 341~ ,7E0.7~0.8 Z [A] YA 1824, 1E
TR 55 R B R , B KT 20164F2 J 0.8~0.9 Z [8] A9 47 38 4™, 7 0.9~1.0 Z [al {47 24>, &l
52 oM BE T EZARE M (SN ZE G X, IR Bk R E LB WA SBE RE SRR Z
SR T B BN, B MR 830 QI s, 3 A% VI A AR B4R i0F AR B3 24 1 5%
WX, AT —RIMLEBOR B it S amtidik BoeR, B EABBE R V8B E s
Ji& o ARCHRTRY B, £ WBOR IE AR A0 V5 52, s e () = A bR o B Y12 OB =)\ Y4OK £
RARHFIERA E R ENH WA R REE R ARG ERRAD A Y 1 1K iR B AR | IR 4
MR B— i, S L2 SR/ B 5149 0.849 .0.766 F10.762 , 43 53K A T [ 4 2% ] A= 25
JZL E AR AR, BRSNS BERGETH oK L7, RV A bl 55
FOR A MELVAER I &, o — 2 R T kL Er IR Hi DT A R AP K ORI IR B A S B
K. WA —AMEER , WIEE M ERE M ARIE 2838 78 L1 [E 425 [0 A A8 300 (14 TR B, 38 RE %
BE ATAGE 25 (A% SR A A AN A, X 28 5 2 AR HE DX I A & R A AR IR0 o R AR R
TN SR M A B TE R VT BRI B3 A A5 B Bl 14 5 S 1 S R 1 1 NS AR A I X2 (& A2 A
KRR B AR Z R R LA oK 3 2 Fif FFZEJE RV XS CELIE ) S 45 452 AP 880 Al X (
WAL IR PEAE TAE 175 [ 4 23 ) AR B 2 RCR R B it i AR WA ), S B B 43 514 0.773.,0.765 FI
Bl R A 0.756, 43 5% A T3 E Ak 3 48 T i 28 U Ak e
24 WHEURGSEL B EERBE RFERRKEXE SRR, R IACE A 3l 5F T X S A R
e B A5, SR AY T AL R RIS W TR IR U R R S At S G [ BB A
5 HERIEIR AL

Table 5 The grey correlation degree among indexes

VT )2 Fekr 111 Mountains 7K Waters MR Forests H Farmlands ¥F Environment SEHME
Criterion layer Index  y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 YI0O YIl YI2 YI3 Y14 YI5 Y16 Averagevalue
A X1 0.727 0.720 0.764 0.705 0.719 0.731 0.724 0.747 0.734 0.739 0.762 0.880 0.757 0.724 0.670 0.712  0.738

izl X2 0.750 0.740 0.715 0.752 0.741 0.793 0.693 0.699 0.741 0.702 0.719 0.796 0.732 0.700 0.718 0.820 0.738
X3  0.730 0.725 0.757 0.651 0.741 0.704 0.768 0.886 0.725 0.791 0.703 0.764 0.737 0.767 0.753 0.714 0.745

X4 0.764 0.750 0.736 0.723 0.755 0.698 0.840 0.736 0.732 0.758 0.721 0.803 0.720 0.770 0.746 0.672 0.745

i X5 0.757 0.808 0.743 0.777 0.643 0.741 0.735 0.741 0.735 0.698 0.737 0.901 0.751 0.748 0.693 0.728 0.746
izl X6 0.743 0.753 0.699 0.739 0.787 0.742 0.809 0.786 0.692 0.717 0.720 0.762 0.838 0.685 0.739 0.735 0.747
X7 0.738 0.732 0.729 0.776 0.699 0.749 0.703 0.718 0.707 0.681 0.669 0.853 0.655 0.791 0.707 0.760 0.729

X8 0.735 0.701 0.723 0.834 0.671 0.705 0.762 0.777 0.769 0.714 0.732 0.883 0.752 0.779 0.627 0.877 0.753

2 X9 0.805 0.763 0.762 0.698 0.715 0.742 0.733 0.708 0.776 0.695 0.735 0.820 0.743 0.697 0.778 0.720 0.743
Ry X10 0.757 0.729 0.727 0.858 0.674 0.709 0.699 0.741 0.752 0.736 0.734 0.890 0.712 0.713 0.847 0.715 0.750
X11 0.816 0.738 0.734 0.839 0.660 0.735 0.718 0.777 0.706 0.751 0.741 0.894 0.825 0.727 0.704 0.737 0.756

X12 0.843 0.707 0.732 0.788 0.696 0.722 0.807 0.811 0.799 0.765 0.773 0.831 0.710 0.765 0.822 0.802 0.773

o X13 0.764 0.731 0.766 0.816 0.679 0.728 0.732 0.687 0.724 0.720 0.754 0.900 0.719 0.765 0.729 0.803 0.751
S X14 0.765 0.726 0.702 0.692 0.686 0.743 0.746 0.650 0.799 0.681 0.713 0.863 0.755 0.731 0.741 0.738 0.733
X15 0.745 0.726 0.764 0.819 0.684 0.737 0.816 0.703 0.771 0.737 0.718 0.884 0.794 0.736 0.775 0.836 0.765

X16 0.760 0.716 0.733 0.792 0.689 0.745 0.735 0.725 0.708 0.732 0.733 0.863 0.790 0.683 0.664 0.669 0.734

M 0.762 0.735 0.737 0.766 0.703 0.733 0.751 0.743 0.742 0.726 0.729 0.849 0.749 0.736 0.732 0.752 0.747
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Figure 4 Analysis of temporal coupling between urbanization and territorial spatial governance
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