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Abstract: Investigating the coupling relationship and driving mechanism between eco-environment and high-quality
development is conducive to alleviating the contradiction between regional eco-environment and high-quality development,
which is of great significance to realize regional sustainable development. This study constructs the index system of eco-
environment and high-quality development. The coupling coordination degree model, spatial Markov chain, BP neural
network , and geographically weighted regression model (GWR) combination model are employed to systematically discuss
the spatial-temporal differentiation characteristics, spatiotemporal evolution trend and driving mechanism of coupling

coordination between ecological environment and high-quality development in Fujian Province during 2005—2020. The
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results show that; The results show that; (1) During the investigation period, the average value of eco-environment index
was around 0.35 in Fujian Province. The county eco-environment quality was relatively stable, which appeared in a spatial
distribution pattern of low coastal and high inland. The county-level units with the high level of the eco-environment index
were centered in the Nanping-Sanming-Longyan urban-town convergence axis. While the high-quality development tended to
rise after an initial decline, which presented a spatial distribution pattern of high coastal and low inland. Fuzhou and
Xiamen-Zhangzhou-Quanzhou metropolitan areas were the engines of regional development in Fujian Province, and the high-
quality development level tended to gather at a high stage. However, the spatial combination of the eco-environment and the
high-quality development index showed a dislocation characteristic. (2) The coupling relationship between the county-level
eco-environment and high-quality development tended to increase after an initial decrease in Fujian Province and showed
obviously spatial heterogeneity. The coordinated development of neighborhood coupling relationship could enhance the trend
of regional spatial collaborative evolution, indicating that the rise of its own ecological environment or high-quality
development level would radiate and drive the rise of the surrounding county ecological environment and high-quality
development level. Conversely, the unbalanced development of neighborhood coupling relationship could enhance the role of
spatial constraints, indicating that the low degree of county coupling coordination would affect the improvement of ecological
environment quality or high-quality development level of surrounding counties. (3) Different dimensions of high-quality
development have positive effects on the eco-environment. The key factors which drive to ameliorate eco-environment quality
are coordinated development and green development, and its influence degree is characterized by a circle-type spatial
distribution. In this connection, promoting the coordinated development of high-quality development and eco-environment is
conducive to promoting the coupling and coordination of regional ecological environment and high-quality development.

Enable high-quality development to promote substantively the improvement of eco-environmental quality.
Key Words: eco-environment; high-quality development; coupling relationship; driving mechanism; Fujian Province

A RFEER e E AR S A S IR Ak S e U SR AR MR 21 4 R R A 2SR A R S AR 1 3
P, AR S PR ek S AL e R A AT iR AR A PR 8 T R R A IR ARUNE , E Oh AE4 RTE  E R
DRI, 3 B JUR AR B 1 [l 2 5 A R © 20 DA e 3 A B I B e 1) o i A G B B, BB A R A A5 3R 0
22T 15 U 2 JR A DM A (SR 6] G A 25 SO U 1 e EL AR R R S o ] 1 B2

ARSI S R B R R R A O R B RO R ST, AR R, [ A R PR PR 2% 1 O il 2
(EKC) "> R Jp R AS W AR R (PSR ) 1 17 FH A 38 IR 58 5 2 05 & R RURR & DG R M98 5 W58 X A Tl
X R IR NREETT R £ ENEE T AR AU BRSSO A Y M BT
N E RS R i R LR AR AR TR R R R A B A TR A TR A
DPIEFFIRAF ST . PPN 4 b o B 58 37 DA P — i b 1 78 W B AR AR WO X e A Y E X
T AR RTRE T R AR RS Uz B BT A S SIE AT, BTN 2 LU
B R RIS S A AR 3, AR A 56 2 10 23 (B AR DL B 72 i RrR A2

25 bR AR i B (Kb i o 1A BT, T8 TR Bk = R A% IE)
NHERR AT, IS RGRS MM ERIEE SRS 256w Tt R R i S i R S IAEE 5 i T &
JER G R R MU TENESE ; 32 2 (8] B R B SR BE 73 Wi i 4 A A 3R 58 55 o O i 4 A 45 OC AR O I 25 TR AL
i, ), AL BP 2 0 28— M BRI [ U1 241 45 A TR 48 73 vl i i e o A S R SE BR S AL A F) B 25 00 57, A
S AR A ER R A v O A TR A R SR U L R B S

1 AXHEEERELXRBAE
ARG TR A R E O DR R EAE ISR AR EA SR X 3 Z 8] 9 4 LB SSIERT TS AN 2L, AR

http ; //www.ecologica.cn



8240 A E = 2%

A S HLHIRR M AR TE G — a5, BEAh, 25 1) 5 P th 23 52 i X ek A 25 2R 55 45 0 ot o % Joe (19 A
TAEFHALEES | A2 R GRS H ( Ecosystem Services Values, ESV ) J& 42 28 3R 85 (1) 1 B R AE 2 — | & e ke [
F A A S 5 XI5 R B e R EE L i /U i &4 IR e S E R
T TR R T B (B U] SRt Rk e ) 7 AR e B R R RS S R e B ARG AR T A
B e sl Hree R R (| 1),

LI A5

< /\ > RRE R
BB R R
H
& iR R
%
% ';; TR R
= FERRE
Vs Yoyl é ?;% R 85 1 47 B
e ] e |
SRR | R R 3

B1 E£SHESEREXARBEXANY

Fig.1 Framework of coupling mechanism between eco-environment and high—quality development
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Fig.2 Distribution map of administrative regions in Fujian Province
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Table 1 Ecosystem service equivalent value per unit area

i _— AL
420 B L A b
Land space Provisioning service Regulating service Supporting services .

services

Vs 'Y JoRE kB AdR T ik 'S T gRR AW K
Classification Hp= A e iR PR 787} PR PREE SRS ZrE SOl
E b Dry land 0.85 0.40 0.02 0.67 0.36 0.10 0.27 1.03 0.12 0.13 0.06
JKH Paddy field 1.36 0.09 -2.63 1.11 0.57 0.17 2.72 0.01 0.19 0.21 0.09
Mt Woodland 0.27 0.63 0.33 2.07 6.20 1.80 3.86 2.52 0.19 2.30 1.01
HEAR Shrub 0.19 0.43 0.22 1.41 4.23 1.28 3.35 1.72 0.13 1.57 0.69
Fipct Sparse woodland 0.22 0.52 0.27 1.7 5.07 1.49 3.34 2.06 0.16 1.88 0.82
HAbH Other woodlands 0.25 0.58 0.30 1.91 5.71 1.67 3.74 2.32 0.18 2.12 0.93
g 2 e

,EJ.EME v 0.38 0.56 0.31 1.97 5.21 1.72 3.82 24 0.18 2.18 0.96
High coverage grassland

26 HE
*Emgﬁﬂﬁ 0.22 0.33 0.18 1.14 3.02 1 2.21 1.39 0.11 1.27 0.56
Medium coverage grassland

T2
(R mE 0.1 0.14 0.08 0.51 1.34 0.44 0.98 0.62 0.05 0.56 0.25
Low coverage grassland
i Hh Wetland 0.51 0.5 2.59 1.9 3.6 3.6 24.23 231 0.18 7.87 4.73
7K, Waters 0.8 0.23 8.29 0.77 2.29 5.55 102.24 0.93 0.07 2.55 1.89
H% I Construction land 0 0 0 0 0 0 0 0 0 0 0
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Table 2 Evaluation index system of county high—quality development in Fujian Province

= Sitla Z AR N I Weight/% @t
Primary index Secondary index FHAE Unit 2005 2010 2015 2020 Attribute
Bk e R&D & 3% 5 GDP L] % 5.16 4.24 3.29 3.68 +
Innovative development R&D A G4 A 9.37  10.76  10.19 9.16 +
e SRS | N S R ] % 6.26 4.42 3.58 5.77 +
[f 7 B 7 5 B feoe 6.12 415 4 4.07 +
PS5 E A 3.33 3.24 545 7.53 +
R R A¥) GDP IIN 5.6 2.73 2.7 4.66 +
Coordinated development e N JG 2.08 0.65 0.59 1.01 -
Ja R TH BN R R AL % 1.64  6.36 0.67 2.06 -
WAL % 4.21 3.75 5.04 3.39 +
AL B Tk =l fe5e 8.71 6.1 6.05 6.01 +
H=rlbi e % 1.83 1.59 2.57 2.06 +
R Ji G GDP FH/K & JFi 76/ m? 1.33 0.82 0.86 1.04 -
Green development T3 TC EAME G e 7k &= Ji ot/ m? 0.33 0.49 0.38 0.41 -
J77C GDP 2 % FH LI #E Ji 7t/ m? 0.48 0.32 0.46 0.73 -
NBIg54 k& m*/ A 1.15 1.35 1.18 1.2 -
REURTH 2o i v it 1.62 1.53 1.84 1.66 -
FANLH b T AR A AL N & t/hm? 3.12 3.81 0.77 2.56 -
TR TR E B it 6.49 6.35 7.56 7.66 +
Open development HEH R Ik 14.03 1142  13.02 12.88 +
SEBRAIH AR B YIE 8.13 16.88  20.64 11.77 +
B3 HE RIS % 1.58 1.52 0.84 1.63 +
Sharable development BT AL R AL 4L S 399 492 52 5.7 +
N ST km 3.44 2.61 3.14 3.36 +

R&D : 5 Hik Ik & ' Research and development; GDP ; [E P47 B fH Gross domestic product
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Table 3 The significance of ecological environment and high—quality development

; AT & X HAITARIX A7 X A B IIREX
e Optimize development Key development Major agricultural Key ecological
Significance ’ R

zone zones production areas functional areas
HE BT Eco-environment 0.25 0.35 0.60 0.80
T F i % i High-quality development 0.75 0.65 0.40 0.20
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Table 4 The type of coupling coordination degree

G Hp R

257 Type Coupling coordination f{iﬁﬁ value f’i;‘t jk;f
degree
TR 0<D<0.32 ESVI-HQDI>0.1 TR T R R
Decline disorder type ESVI-HQDI<-0.1 ST S
0< |ESVI-HQDI| <0.1 L[ A
Wil 2 9 78 0.32<D<0.41 ESVI-HQDI>0.1 o SO R R S
Borderline disorder type ESVI-HQDI<-0.1 HESABEAE
0< | ESVI-HQDI| <0.1 L[ A
LB NG 0.41<D<0.50 ESVI-HQDI>0.1 1R BT R R
Primary coordination type ESVI-HQDI<-0.1 SIS
0< |ESVI-HQDI| <0.1 I[m %
PR J A 0.50<D<1 ESVI-HQDI>0.1 T R R R S
Coordinated development type ESVI-HQDI<-0.1 H SIS
0< |ESVI-HQDI| <0.1 [k

D FEAPMMEEE Coupling coordination degree; ESVI: AE &I 35 H5 4L Eco-environment index ; HDQI; 15 J5i & & B F5 X High-quality development index
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Fig.3 Spatio-temporal distribution of eco-environment and high-quality development index
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Fig.4 Spatio-temporal distribution of coupling coordination between eco-environment and high-quality development
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Table 5 Traditional Markov transition probability matrix

TR Y Wil 2 9 A IE NG RA TR & il
t/t+1 n Decline Borderline Primary Coordinated
disorder type disorder type coordination type development type
e
FIBZAL 25 80.21% 19.79% 0% 0%
Decline disorder type
il 2 Y
# Imgi.ﬂj:. 45 9.51% 67.76% 22.74% 0%
Borderline disorder type
4 RN
%Bf’&mﬂi Lo 82 1.08% 20.65% 62.99% 15.27%
Primary coordination type
E & ekl
UhA SR 100 0% 1.88% 27.84% 70.28%

Coordinated development type

t: B[] Time;n ;%0 Number
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Fig.5 Spatio-temporal evolution of the coupling relationship between eco-environment and high-quality development in Fujian Province
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Fig.6 The influence of high-quality development on eco-environment
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