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Abstract: [ Objective | The carbon emission effect on changes of the productional-living-ecological functions
was determined in order to provide a reference for territorial and spatial planning meeting the “dual carbon”
goals of “carbon peak” and “carbon neutrality”. [ Methods] The evaluation assignment method, the energy
consumption method, and a geographical weighted regression model were used to determine the spatial-
temporal evolution characteristics of the productional-living-ecological functions and their effects on carbon
emissions in Liaoning Province from 2005 to 2020. [ Results] O The spatial distribution pattern of the
productional-living-ecological functions in Liaoning Province did not change much from 2005 to 2020. Most of
the areas were dominated by productional and ecological functions, the living function areas expanded

significantly, and the spatial differences mainly occurred between the central urban area and the surrounding
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areas. @ From 2005 to 2013, the carbon emissions of counties in Liaoning Province increased rapidly, and

from 2013 to 2020, the growth rate was slower but its spatial differences became more obvious. The high

carbon emissions were significantly concentrated in Shenyang and Dalian cities. @ The overall correlations

between the productional-living-ecological functions and carbon emissions were strong. The spatial

differences were obvious and the influencing factors were complex. [ Conclusion] Under the constraints of

natural conditions and guided by their social and economic development needs, counties in Liaoning Province

need to clearly define the main functions of the land and promote regional cooperation on the basis of their

own advantages and resource endowments so as to realize carbon emission reductions over the entire region.

Keywords: productional-living-ecological function; spatial-temporal evolution; carbon emissions; geographically

weighted regression; Liaoning Province
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Table 3 Carbon emission coefficients corresponding to

land use types t/hm?
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Table 4 Coal conversion and carbon emission coefficients for

various energy standards
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Fig.1 Spatial distribution of productional-living-ecological function evaluation in Liaoning Province from 2005 to 2020




426 7K = O 4 i

544 B

2013.2020 4F L TR = AR B IKREIE S
2005 AEZEICE DL LA T 28V e X 3, T 25
X7 oA BT R V 25 AR AR KL IV 2R 1l X (A= 3%
25D B R Pk . WIS A Xk B A S TR R Y
18500 % FL A L FE AL 7 A8 4 HE R A D Ok PR R K
H% 0 B IR — Pl — s 1 [X 7 X ek & B 4% JRy Jis » LA ok B
TR T RTINS o R X AR A 3l -k R
U I T A AT DR AR L BT S RN K TR R
A R KT B 1 [ B X PR R TR s TR A TR
RAT BN E A A R — SRR S SO E RS
[ B 85 o

a 20054 b 20134

BRHERE/10% t
w274

fik:17

BHHER/10't vy BBt @
%‘:248 g\{(«f“ - * %—1405 o <
f&:-12 ' Cws :-121 O

=k

3.2 ITHEEHBHMENTSSR

WE 2a iR 2005 430 7748 B HE O B B = T
JEFB L VUK T AR . — S 2 7 v FE P HE i 22
S50 AN PRI AT EL R 52 b X S g T T
HoAth b DX, BRI 1T B T LR IR T B v k0 A
HuIX, 2005 4530 7248 BT A XL 1w HE T 0 A
9.90X10" t, 4 —2F 1Y X B Ak HE AR AR F 2K HE
i A 5 /0 B A BB T AT ) IXORI AR R T R 21X, 43
H1.80X10°,1.70 X 10° t; B HEU R 2E 1 2.00 X 10° t [
A5 AXE im0 Sk LT T T R Ak e B R
AR 2.74X10°,2.61 X 10° ¢,

c 20204

BRHEE/10%t
:688
&:22

y BHEE 10t
(I #5:574 A
€17 i{}” 0 100 200km
' —_

2 2005—2020 FEXTEHEXRHGHNERETUZESH

Fig.2 Spatial distribution of carbon emissions of Liaoning Province from 2005 to 2020
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