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Spatial-temporal Evolution Characteristics and Influencing Factors of
Carbon Emissions in Yunnan Province Based on Land Use Changes

Li Zhiying, Zhu Xiaoshan, Yang Li, Wang Xiaoyun, Tian Han
(School of Architecture and Urban Planning s Yunnan University s Kunming s Yunnan 650091, China)

Abstract: [ Objective] The temporal and spatial variation of carbon emissions due to land use changes and the
factors influencing carbon emissions in Yunnan Province were analyzed in order to provide a theoretical basis
for optimizing land use structure and achieving the low-carbon development goal in Yunnan Province.
[ Methods] Carbon emissions for Yunnan Province were calculated based on land use and fossil energy
consumption data in Yunnan Province in 2005, 2010, 2015, and 2020. Spatial visualization and spatial
autocorrelation were used to study the temporal and spatial variation and spatial agglomeration characteristics
of carbon emissions from 2005 to 2020. The influencing factors were analyzed by geographical detectors.
[ Results ] @ From 2005 to 2020, the area of construction land in Yunnan Province increased the most, with
a dynamic change of 7.90%. @ Regional net carbon emissions increased rapidly, with an annual increase of
6.5%. The spatial pattern of carbon emissions was characterized as “higher in the central region and lower in
the surrounding area”. The carbon footprint increased significantly during the study period, and the carbon
ecological carrying capacity was relatively stable, resulting in an increasing carbon ecological deficit. @ Population
size, economic level, industrial structure, land use, etc. promoted the increase in carbon emissions for cities
and counties in Yunnan Province. [ Conclusion ] In Yunnan Province, measures should be taken in the future

to protect or reasonably increase the area of carbon sinks (such as forest land) and to strengthen dynamic
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monitoring, control the area of construction land and total energy consumption, explore the carbon compensation

mechanism, and employ the radiation effect of carbon sink areas.

Keywords: carbon emissions; spatial-temporal evolution characteristics; land use; Yunnan Province
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Table 3

Land use change in Yunnan Province from 2005 to 2020
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Table 5 Carbon emissions from land use in Yunnan Province from 2005 to 2020

4 {5y - A B AR /10" ¢

B HE AR /10" hm?

B iy s B kB B RAHM RERHERC BRI BESUREN BAESRT
2005 316.69 —1 270.23 —18.63 —7.10 2697.71 —0.106 1 1 718.33 738.87 354.98 383.89
2010 316.19 —1 280.13 —18.20 —7.28 3492.99 —0.078 3 2 503.48 955.49 357.17 598.33
2015 314.98 —1 278.57 —18.17 —8.04 3622.87 —0.078 2 2 632.99 991.01 356.93 634.07
2020 311.17 —1 275.96 —18.04 —9.66 4 393.39 —0.077 6 3 400.83 1201.51 356.55 844.96
3.2 BmHEA M EAE FEERBELE  20056— HEEELE 2.30X10°~4,00X10° t, H 2 F4E FTH#E

2020 4FE = pg A LR A B HE R X I 22 R L BA
“op ], R RRAE (B 1) st AR H DT R
HE ik 32 B 43 A 75 LAV o 3T R SR Q3R 0 48 T R R R
IKHb X, B W Aok i 2, BT R it s T 2020 AR e HE
WA BITE 4.00 X 105 ~9.50 X 10° t, It X 3 {37 F 7B
IR TR A O ST A K P R LA 22 ) 28 0 L A2 0 A
kA Ry % U0, AR e HE R O B b, R W e i . 36 B
9.00X10° tLA b, K, V& | 40T 55 M B Bk HE B

a 20054 B HERR S B/10%

1-80~0

1 0.01~95.00
[ 95.01~230.00
[ 230.01~400.00
[ 400.01~600.00

TRHER R B/10°t
1-50~0
[10.01~95.00
[ 95.01~230.00
[ 230.01~400.00
I 400.01~800.00

Feo RSP X T A Ok 28 B A i L, o B b
10 75 K IE R, B HERCRE ) B o . [N e A = F A
FEEBBRIEIX . AL T 20 A T = A LS Ay
T 70 e DL i X, LR P T el DR AR A 3 S
MoK DX S T N o N A 7 A Y s HE T A
X A o [R) A JHG AR APRBE A 3 A i A T A i A A
J7 . PR R HE T 26 B R B AEL T LS e A 4% o ] ]
T F) 48 S 2800 2 2 DX I A Tk A R A1

b 20104

WHE S B/10%t
1-150~0

[ 0.01~95.00
[ 95.01~230.00
I 230.01~400.00
I 400.01~750.00

WHER = B/10%t
[1-45~0
[10.01~95.00
[ 95.01~230.00
I 230.01~400.00
I 400.01~950.00

B 1 2005—2020 £ =4 T bR BERHEA = B 9 R4 1E

Fig.1

Spatial distribution characteristics of carbon emissions of land use in Yunnan Province from 2005 to 2020
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Table 6 Moran’s I index of carbon emissions in
Yunnan Province from 2005 to 2020

AR Moran’s I 848 p1H 2 fH
2005 0.172 0.082 1.466
2010 0.147 0.107 1.316
2015 0.125 0.123 1.233
2020 0.140 0.116 1.297
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Fig.2 Partial Moran’s indices on spatial carbon emissions in Yunnan Province from 2005 to 2020
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Table 7 Results of carbon emission impact factor detector in
Yunnan Province from 2005 to 2020

A 0T PR A B i R D 1

\
h AR 2Bk g R A
2005 0.464 9 0.750 2 0.415 2 0.707 8
2010 0.469 9 0.751 2 0.407 3 0.648 2
2015 0.464 9 0.640 4 0.524 7 0.388 8
2020 0.521 6 0.632 3 0.487 1 0.823 3
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Table 8 Interaction detection results of factor carbon emission
influencing in Yunnan Province from 2005 to 2020
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