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Abstract The core of urbanization strategy is to lead the city and the ecological environment to coexist
harmoniously and take the road of sustainable development. Liaoning Province is one of the old industrial bases in
northeast China, so it is of great significance to study the coordinated relationship between urbanization and
ecological environment quality for the sustainable development of Liaoning province. Coupling degree, coupling
coordination degree and geographical detector were used to empirically analyze the urbanization and eco-
environment quality index, coupling coordination degree and influencing factors of Liaoning province from 2005
to 2019. The results showed that the urbanization and eco-environmental quality index of Liaoning province from
2005 to 2019 ranged from 2.44 to 4.79, with an obvious upward trend. The urbanization index showed a spatial
trend of Shenyang and Dalian as the high-value core area and surrounding cluster development. The eco-
environmental quality index showed Shenyang as the core area and surrounding cluster development trend. The
coupling coordination degree of provincial scale kept rising steadily, and the regional coupling coordination degree
was mainly near disorder and barely disorder, and the spatial distribution pattern was high in Shenyang and Dalian,
and low in eastern and western regions. The influencing factors involved in environmental governance, urban

economy and urban social subsystem contribute greatly to the coupling coordination degree of urbanization and
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ecological environment quality in different periods. The main influencing factors include the built-up area, the
number of people participating in the basic endowment insurance, the volume of domestic garbage and the daily
treatment capacity of urban sewage. The overall development of urbanization and ecological environment quality
in Liaoning province is good, and the coupling coordination degree needs to be improved. The government should
continue to pay attention to ecological environment governance, strengthen environmental protection, and improve
people's quality of life.

Key words urbanization; ecological environment; coupling coordination; geographic detector; Liaoning Province
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Fig.1 Terrain map of the study area
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Fig.2 Interannual changes of urbanization quality index and ecological environment quality index in Liaoning Province

—— ARHEL —B-ZEEEL A ZFEHEL WAL
1.60
1.40
1.20
1.00
0.80
0.60
0.40
0.20
0.00

£t

B3 LT MBI T ARG TR AT S

Fig.3 Evolution trend of comprehensive level of urbanization system in Liaoning Province



——EBUBRE —O—4ESHEEN ——4SREE

300
250 t
200 t
9m150 k
100 t
00 N+ ——T—T—
0.00 - - - - : - - - : - - - - ;

S Q/\
>

S S S S S
F4
KB4 TTHESHRERET RESERHLES
Fig.4 Evolution trend of eco-environmental quality subsystem comprehensive level in Liaoning Province

ME 2 FTLVE H, 2005—2019 4, 1L TEIREIEHN A SRR SR80 RN B KBS Hh,
WAEAL BT HH 2005 £E 1) 2.44 HEKZE 2019 411 4.68, HIK RN 91.8%, FFHlE 2005—2012 £ R EH Lk
TS, 2013 4EF1 2016 FA /MRS G K IHORREE KBS . ARSI E 0N K S T3
Bk, H 2005 4E1) 3.19 HEZ 2019 £ 4.79, EKEA 50.2%, 2013—2015 4, 2 NERH EFHE
o BB TABBESHEREAW L, Flfingk, 2016—2019 4, e FrHEHECR.

ME 3 FTLUEH, 2005—2019 4F, 73[R AE A TR B IR R R 42 LT, A TRl A e S il
2005 £E(#) 0.48 FEE ] 2019 4E1) 0.93, KN 93.8%, Ltk iEEH 2005 £E11) 0.66 #4013 2019 4
1) 1.38, HEKZEN 110%; N DIIEMTREE 2014 FH1 2018 I — @ FEE IR Fksl, (HRARIRFESE
12 _ETRIRES s @R B IR Ui AR K, 2005—2012 4 BT, B 0.23 BEHNE] 1.31, 3K 20K 469%,
2014—2016 F2WrEX N EEA, B oD Bt R 2 AR HEaEp 2 RE K, A
AL RS, A TFIRBUL BN . IRBE ) SEFRIRI 238 T 25 (B 249k A Hy, i DhRe Mtk 2 ik
WG, EAAERH NS K =T, @5 KRB I RN,

ME 4 FTLAE H, 2005—2019 4, I TEHEDHEE NIREBFEUAR, RIPFEEK, ERHERE
BAUTE 2017—2019 SEA /IR BE3E K TP a4 AR IR BRAR UTE 2005—2016 4F IS 2 - T+
e, 1E2016—2019 FPus ETFRE S 2202 N . Bk b, AR EA —eEENGE, TEZHE TASH
B BRRE ATt

4.1.2 284k

i AL 5 A ST R B 2 A E S BRI, TN kg R AR 7 R £ A
PR EE R, % 5E 2005 4. 2010 4E. 2015 GEA0 2019 4F 4 ANEFAAY A, P i o2, A GIS #%
ez T IRB IR B A SR Efe B = 7K (B 5 F1E 6).



(SIRRUS 287 &5 R 25 (N ienbazd

Fig.5 Spatial and temporal variation of urbanization quality index in Liaoning Province
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Table 6 Summary of coupling coordination degree driving factor detection results in 2005 and 2019
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