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Dynamic Evolution, Spatial Differences, and Convergence of
Land Green Use Efficiency in Resource—based Cities
BIAN Zhiqiang, ZHANG Qianhua

(Research Institute of Transition of Resource-based Economics , Shanxi University of Finance and Economics, Taiyuan 030006, China)
Abstract: [ Objective] To reveal the spatiotemporal evolution, distribution dynamics, spatial differences, and
convergence characteristics of land green use efficiency in resource-based cities, in order to clarify the land use
status, optimize the national spatial development pattern, and provide a reference for comprehensive green
transformation of economic and social development. [ Methods] Based on data from 114 resource-based cities in
China from 2006 to 2020, the spatial and temporal characteristics, distribution dynamics, spatial differences, and
convergence features of land green use efficiency in resource-based cities were analyzed by using the super
effictency SBM model to measure land green use efficiency, in combination with Kernel density estimation,

Dagum Gini coefficient, coefficient of variation, and fixed effects model. [Results] 1) Overall, the land green use
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efficiency in resource-based cities showed a fluctuating upward trend, with an average annual growth rate of
1.363% during the investigation period. From a regional perspective, the land green use efficiency showed a
pattern of regional differences in most years, with the eastern region>northeast region™>central region>western
region. From the perspective of growth stages, there was a gradient difference characteristic of regenerative type=>
maturity type=>growing type_>declining type. From the perspective of spatial distribution, the land green use
efficiency of most resource-based cities was in the middle to low range, and showed obvious spatial agglomeration
and non-equilibrium characteristics. 2) In terms of dynamic evolution, the core density curves of cities in the
overall and various growth stages were fluctuating to the right, with a decrease in height and an increase in width
of the main peak, a significant right tail, and a gradually emerging multi-peak shape, indicating an improvement in
land green use efficiency. However, there was significant downward pressure, increasing inequality, and a certain
degree of divergence and polarization. 3) From the perspective of spatial differences, the spatial differences in land
green use efficiency within and between resource-based cities at different growth stages were on the rise. Regional
differences and over-density were the two main sources of overall differences. 4) According to the convergence
test, during the investigation period, the overall and different growth stages of resource-based cities’ land green
use efficiency did not show o-convergence, indicating that regional differences were expanding. However, at the
same time, there was a significant trend of absolute f-convergence and conditional #-convergence, that is, the
growth rate of land green use efficiency tended to converge and gradually develop towards a steady state.
[ Conclusion ] In the future, we should scientifically understand the connotation, scope, and practical value of land
green use efficiency, optimize land use policies, coordinate and adapt to local conditions, in order to
comprehensively improve the land green use efficiency of resource-based cities.
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Fig. 4 Spatial distribution pattern of land green use efficiency in resource—based cities
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Fig. 6 Nuclear density of renewable resource-based cities at different growth stages

23 ABRRETIHREINALENHRER

2.3.1 EAZF MNE7TWLIEM, BARWS, IR
AU T A b g 6 ) ] AR Y e &R BOA BT RS R,
2006 4 & 0.190, 2020 4F b F+ 24 0.251, 4 iF ik
32.105% , R WITE A [m) Ay 9% 6 B | 28 0% &5 4 S oK
LA A5 R A sg T, Bl B ] RS | e TR R I T
7 - b R 5 2 b A 22 S B R WY, DA i A5 L 4%
R AR M 22 5 R K. LR ERK
LA B By BEMEARAE , B 2006— 2012 4F BT K,
2012—2014 4F B & 45 /)y , 2014—2019 4E Fa B 1 K,
2019 4F LA, SR KL e RBOE #5808 A2 G &2

FEAR — S AL ERAE (K 2) . i 2020 4F , JRAF R%
AP BRI, (H 22 540 B3R, D R AE F X 42
TrNATAR A R R R R ES A
S M BRSO gk € R A 2 TR] Y 2 ) T
T .

2.3.2 R#EAEF WET7AHE, N KK BB
U5 7Y I T A b 2 60, R S0 0 B 22 R 2R W]
Rz ) m e o b B R R T A R e R R
T B TF HLE shd ok R T R AR T IR IT & 2 B &
Ve B AR 5 T R B R AR B R PR BT R AR Ak
Z [R5 M, D A 45 - 6 R P SR Y 22 5

http. // stbexb.alljournal.com.cn



%5 2 TR A < R T e 3t S R T80 B4 Bl 2 B | ) 22 S ROl st 333

Bl R 5 A Y Sl T A DX S e AR O U
T A, L T A B R — B, R
TR T PN S 2 € M) R A AN ST A A
MR RO B 2 A T R 2 O e Bk A P Y
AP — B B R B G 00 R 5 iR A
A2 Je R B R BT B B g2, T RE i Tk
Sl T Ak T 2 R A i B B i =T ) - T e
A I H DT A5 R AR R A R AR, SR
JE F L B AN R 5 AR R B R RO R SR B
SETE BEL 2016 4F 5 B3 B TR E e R R RETE
T 2 BT AR A B A e 5 e e O S SE AT X, TR
TR e Jo i U A LA A R il it R e K R A
o 2 7 30 3 DRI A 30 b R P AR 2 T Y 2 S
A AR /N o T AR R A% Sl T A ST SR L BR
W BT 2 U B AE DT T 22 S B TR R B R
7 3 Ry 3R 2 e i 22 S Bl 2 b T AT

I REE KR .
0.30

G
AAREEJE R e A TR T —— AL T
—— FERAUR T —— PR

B7 BAERAEBRKMEZREET I MEERAREN
ERTHED
Fig. 7 Differences in land green use efficiency of resource—

based cities in overall and different growth stages
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