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Research on the coupling coordination relationship between

urbanization and ecological resilience in southwest China
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Abstract; [Objective | The aims of this study are to analyze the coupling coordination relationship between
urbanization and ecological resilience in southwest China, and to promote the sustainable development of
regional economy and society and ecosystem protection. [ Methods | Southwest China was taken as the
research object. Entropy value method, coupling coordination degree model, and Geodetector were used to
explore the coupling coordination relationship between urbanization and ecological resilience in southwest
China and its driving factors from 2011 to 2021. [ Results] (1) The level of urbanization grew from 0.168 at
the beginning of the study to 0.326 at the end of the study, showing a sustained positive development as a
whole, with a larger number of low-level and lower-level cities. The level of ecological resilience rose from
0.158 in 2011 to 0.260 in 2021, which was mainly observed in the lower-level and medium-level cities, with
typical spatial agglomeration and non-equilibrium characteristics. (2) The level of coupling coordination
continued to improve, with an overall spatial pattern of high level in the north and low level in the south,

which was dominated by mild dissonance in the initial stage and evolving into minimal coordination
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dominance by 2021. (3) In terms of driving factors, the industrial structure (Ind) had a strong driving effect

on the coupling coordination level of the two, with a mean value of 0.746, while the driving effect of the

natural geographic conditions (Geo) was relatively weak, with a mean value of only 0.144. [ Conclusion] The

level of coupling coordination of urbanization and ecological resilience in southwest China has been

increasing, gradually moving from dysfunction to coordinated development, and is influenced by a

combination of multiple factors, such as industrial structure (Ind), scientific and technological innovation

capacity (Tec), and the level of economic development (Eco).

Keywords: urbanization; ecological resilience; coupling coordination; southwest China

e 151 P 1 i DX LA L M P B O = 1 78 06 17 - M
M BRI - ML BT PR AR L AR B b A O e
P e 22ty R B BRI A RN A A R G O R
RS o A BEE VY B TF A s 74 R b X
STt R R AR AR PR R T R
1 R TR R B SR B ER B L I 2 N A B N 2RI
By BN LK R A A CE AN W, S 2
Xt 2 4 X R A O B S A A 2 2 AR G B )™
IR IR R S AR S R G R AP A P JE H 5 R
SEHY KRR A L 20 [ B S M B AT A% OK L
ST 4 LR L A B, A R LN A B SR B AL
FTHH R BRI . Bl A BB ok At
JEAE IR/ 35 Y HE T L BRI B 1O [R] I i e 22 BF AR Y
PR M Al R 6 SO T A S R B R
T BE T 0 AN A AT e B A O Y R
(PR NESHE ANy 17 B e SOV o =5 = S
TE RIS S HT  BURAR R IR UL 5 A S W B
VA K JRE W) T 1 B B Tk B2 R A AR AT

YR EF R SBELAL B BIE T R LR [ SMTE ST IA
SR N B R Y e e 0 Sl B S i B A
BRI R T IG5 BUA V23 U %
U E BN A R I 2 A IR [E AR T Y
SRR, IR A R AT S A A R R AT =
(] f e S, AR RN I e A S BEDC R G
B RUE R B A O X R ARSI TR
WAL R AL T BEE BT TE IR A 2 IR S R
BRI A Y i, B — B X LS e dnl B A it
Feh Z N R BRI B0, N~ AN I V22 3% kk s
DAL L BEIR PR T 45 22 07 T X S BELAR K S R AT T 2R 5 1
M0 TR A 27 5 T o B B 8 At o 3R
MES BRI B S BOR L 5 I 2 A [R] X
B K5 ASCR R BN R 2 B AT Rl X Rk
B RIS TR R A3 R R AR

ATV & h A 5% K Holling #2137 £t
P TITER AR SC O S AR B 2. R A A
B RGAEEZ IR K B E R A i aE Sy A
SR RS AR P T IR 4R 5 i 5E

PR B R SARAS T AT R R R RE 1T
X A S I HEAT AR T, — 20 R P
WA A REAEL A AR — % — T 287 X ki A
BEIEHEAT VRN 2 R T Ak 2 2 5
K1 AR L M T PSR R Y K 351 1) 7 B9 X 2R
ASEIEREAT IR B SR A i, kT 2R
ARG H #i ™ 0% B2 2%, FE #5608 BRI R
] - 2 ]I & A 47 o B2 R 7 L A 2 A A
ORI AR 25 23 TR BEAT o 280 BRC B L i R AR SR P LB
TR P 2805 [ R AT A 2804 sl DXl T R e
TR SAHE R SR L A TR AR e e i g T A A
BRGEME R RE ) L —H R R RE LEK, #
# F SR 5 T B A S AR A R
WAL SRS R G 55 A5 O AT T OB
XA AR AR O AR BT S8 I AR R E S N . A
WFSE A b2 E R T A AR B S Sk 2 28 5 AR 4
P S AT B 48 B 1A FR L TR Sl B Al o A 2 Y 5
Mg 200 5 R IR O ZR T A X R R L B 2
A O ER Y R S AR 2 AR AR 0 X B
AR AR S, AW IE T vk b, o 3l 0 2R G 0l TR
UL PR S R Y R AL | Tapio [ A58 B A 38 R
T A MNTERR R TR B F B 2 AR R ) E
LS S S TN IR <1 DR 2= N ]
52 R RS DT FE3 A M P 25 18] o DA S T K 35 b
DI A 2B 1 22 G 0 DX LA % 3 o3 ke i3 i
PESRAFAL 55 A AR A b IR A R AT 8 75 5L
SR B AL 5 A 25 B E B A SE B 5T e Ak T
BB BE. Y FTESE 2 02 B R Sl B A SR DT T
X P T e ST R M DX ORI Ah ML 1 B e
ML A TR RS — i B — B8 9 A S O
MR RO AN A TR LS. M YR 2 2
TRV A B R O AR X LT S B IR 8l R R A
Ao FET UL AT PR STERAE T AR T AR K
B IX VY R i IR AR 2 A 2 | R el it i 5
)0, PR A R A O 28 . RIS 2 IR T AR S R Gehe
5553 o 2% Ml DCTAT I 149 2 285 XU 550 w8 o DA A 0 4 B R
i1 B AR 12 DO A 5 A A Bl A e R AR



342 Ve o O S 1

532 %

Lo FCT AR 15 00 - WM 52 00 P AR G U R 2 SR TN 3R
] 5 A 12 DX IR S B 19 0 9 A TR B A S B IX SR blp 9
AR R B AE VAR OR T R AR S %

1 WHEALSESHEEEERXE

I AR N B 2R S S e 11| P Ay T (TN |
AR SR I % & B Eh R & R N T Akl A
L ECYNIRE ENYNRE S §\& 5% S NN PO N
TR FITRE A 04 5 5K B 2 580 L G IR A 0B LSS A AT B
R AE R BAHGR I L, — E B LA AE S RS kR
THT AR o 268 W% S L ofF 75 30k T 7 Ml el AT i ) 75 i 2%
AR PR K — T A 7 T e W HE O 5 1
VR B AR S R T 55— O I, AU R R
Jo it ) B THAT R 20 U 6 A B v 4 T RO 1
Mg ARG AR RGE AT 5
WAL AT LSS B F L BT R A R e A R A B
Bc ' FE AR A A R GORA A AR S s
VE1) 7 o 2 Sl B A 2 ) T B — B, [ Sl A 0 0
A6 2 e 28R T A D D, I R A b 5 D R Bk ) 1
b H X, A BRI T A R OGRS RA R R
— 5 T A 2 YR R R S IR DX 9 A RR A 15 it
e AR IR R O R L O — TR F IR S SR
ALK R T BRIV E S R G T .

TE AL PR R 0 IR o g B3 R
Y B R BRORE 0L R R EOR L M RO T AR S R
Git) TR RAH W R A R A% R B AR
ISR AR S E S 2 0 AR O R I i

FHH 7 A= AR T o AR 2S804 AT LB e 25 iy 4 A
T JE X A 25 AR GERY B R DL S A o, B Wk B Ak
K& B BE , — % B b 2 AT X B IR R T
o BT 5 W RCARCN 11 RS R SR At Bt 9 X dnl i 2
PR ) —E wmIAE I A A A R T LR A B R
B AR A BN AR e R AR 2 B TR 70 3 M
F 51 IAE N E 25 1) A5 04 5 BE A R B T L Al s i
IR BT R R BB ST . AL R EE Tl
1 B beifﬁiﬁﬂﬁi&ﬁ%%ﬁﬁ,%erﬂéﬁi
A« AT 8 1) A0 2 T 1 45 g B0 . 52 B R B Ak e T
%Hi,‘\%\éﬁ%TFE’J?@I’ﬂ%“”“”

SRARAL 5 AR S R YRR G PR DG R T A R
IS D R TId 3 - = WA N2 NN [ &
RO R . SRR SRR A T 8 K R B B ik
BN P BB, A I 6 BE /DN Sl el 51l AL A
R XHERSBEIRTSREL/N . B WA R ke, AN A
JEREEN 1B 0 300 2 R Al 80 2 B0 2 0 2 )
TR SRR e R T A A BT IR 1 AR S T ) 4
PN 4 RS L I oR Lk SN AT NS e SONUE
B2 RS i A PO S i N I B 7 S L e O
LS WSS S N WIS L E0) S iRt Bu s
T3 MR WUSE B 5 A A e S LA A PR A
KIS HLEE N — M SR Jey ifT A2 52 B 1
B BT AT T 5K R R R T i L Ak
Al St B3 25 L 9k 2 PR e R A [ I e D AR 2 TR
T e REAE S FR GEAS W B A R L i A el B A T OR L
752 B BEAL 55 A 2 B P Y o AR 5 (181 1)

- EHHE
biS - S E8IH
& = EBF KR
if}

EERG
TR

(E)

B 1 iﬁi?ﬁ%'—ii?‘&%ﬂ]'ﬁﬁ%’rﬂﬁ?&%

Fig. 1 Coupling coordination relationship between urbanization and ecological resilience
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Table 2 Evaluation index system of urbanization level
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Fig. 4 Spatio-temporal pattern of urbanization levels
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