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Study on the characteristics of spatial and temporal changes of land use carbon emission
and influencing factors at the county scale: taking Shaanxi Province as an example
WANG Zheyu, CAO Ping, HAN Li, WANG Xiangnan
(College of Architecture and Civil Engineering, Xi’an University of Science and Technology. Xi’an 710054, China)
Abstract: The study of land-use carbon emissions at the county level is crucial to the realization of
the “double-carbon” goal, which helps to decompose the national carbon reduction target, thus
realizing a fine control and improving the precision and effectiveness of emission reduction meas-
ures at the county level. This study takes Shaanxi Province as an object, and uses nighttime
lighting, land use, energy consumption and other data to estimate county land use carbon emis-
sions in Shaanxi Province from 2000 to 2020, analyzes its spatial and temporal change characteris-
tics, and explores its influencing factors by using Geo Detector. The results show that: the spa-
tial and temporal changes of land use in Shaanxi Province from 2000 to 2020 are of significance,
the construction land increased by 113.19%, and the arable land decreased by 9 692. 751 6 km?;
the total carbon emission increased by 8. 66 times in 20 years, the construction land is the main

source of carbon emission, and the forest land contributes significantly to carbon sinks, and spa-
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tially presents the pattern of Northern Shaanxi > Guanzhong > Southern Shaanxi; the financial

status, economic development level, regional investment level, land use structure and urban de-

velopment level are the key factors for land use carbon emission in Shaanxi Province, and the in-

teraction of dual-influence factors is higher than that of single-influence factors.
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Fig. 1 Overview map of the study area
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Tab.1 Conversion factors for carbon emissions

from energy consumption
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Tab. 2 Influencing factors of carbon emissions from land use
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Fig. 2 Changes in land use in Shaanxi Province
from 2000 to 2020

2000 2005 2010 2015 2020

I
[ )
] I, (

g
gl
[SIRN

[0t O Pt [0 3 [ /K (] SR o O 35

Bl 3 2000—2020 EBE VG 4 4 Ho A #4 F LA
Fig. 3

[[IRR

Land use transfer Sankey map of Shaanxi
Province from 2000 to 2020

2.2 BRPEE LA AR HEM A = T ST
2.2.1 KF[EZEACFRAE

gk 3 frzR . 2000—2020 4F Bk P4 44 B4 4 i F)
FHBRHER R R B e, I 2000 4E 19 2 234. 312 3
T3 N F] 2020 4E Y 21 575,319 9 M, KT
8.66 1. M5 K &, Bk 1 i L N 2000 4F Y
9. 18% T F& ] 2020 4F 14 0. 97 % 5 2 15 JH b Lb 451 MA
2000 4E 1 90. 82 Y ¥4 N E] 2020 4E Ay 99. 03 %, % £
Hb ) FH B SR HE i DR . NBRIE R A AR
FE IR IR 2020 AFEBTEE T T 97 Y0 B AR T
I, TE XU W b R R T O

F 3 2000—2020 4F [ G 4 L ) FH B HE i

Tab.3 Carbon emissions from land use in Shaanxi Province from 2000 to 2020 (B2 TJ7 0
{7373 il
HE0y e R
Bt B ik N1 e A b
2000 255.985 5 2 532.774 0 —541.608 1 —11.469 3 —1.244 3 —0.125 4 2 234.312 3
2005 245.354 9 5 478.994 3 —554.143 0 —11.636 0 —1.386 6 —0.082 4 5 157.101 2
2010 233.401 3 10 958. 066 6 —572.854 4 —11.676 4 —1.460 4 —0.033 6 10 605. 443 2
2015 220.234 5 18 537.610 4 —587.540 7 —11.756 9 —1.493 7 —0.010 4 18 157.043 2
2020 215.082 0 21 976.966 2 —603.6638 —11.4920 —1.563 1 —0.009 4 21 575.319 9
2.2.2 [ B ALHRAE Ho b 8548 Z2 R Al JF 3E B Al AR = FERE 7l HOH

20002020 4F [ 9 4 5L 35 A Hb 1 A RR HE ik A 2=
V] 43 A an P 4 7 B sl HE IO B 19 2 [ S o 28
BRI > e > PR AR R . X SR
P4 1 4R RN DX AT S5 A7 5 28 A O - e e DX PR = T 1 0 e
BRI R b A R YRR T A b R FH s HE
HE ARG P X AN O % E B2 ¥ RE.HT

e 3t ) P g HR I A X B I AT 5 B g M X A T
MR 1R ZR AT IR 2257 O 15 b 3P LA R B
WATAEZ A B K G H AR X, R WUBE 56 R 5 [T Bk
AE I 2 35 Al G Ay et ) Tt R S R AR A X B

T b v 22 A0 154 20 B e Y R e HE T 1Y
HD L AR CILIE 5) .



TR, 45 ELAURURE 19 e 3 7] T AB A S I 23 72 A 9 A0 % 52 i) PR 3R AT 52 AR 7Y 25 g 151

319

(@) 20004 (b) 20054F (c) 20104

N

A

B AETSCE/ 7
-22.219~75.285

\ 75.285~213.191
[ 213.191~450. 126
B 450.126~1 050.504
B 1 050.504~1 612.346

0 200 km
-

(d) 20154 (€) 20204F
4 20002020 4F [ P4 48 3 4 b A0 e HE s 18] 4 A

Fig.4 Spatial distribution of carbon emissions from county land use in Shaanxi Province from 2000 to 2020
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Tab. 4 Calculation results by standard deviation
ellipse of carbon emissions from county land use in

Shaanxi Province from 2000 to 2020
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Tab.5 Changes in the influence ranking of factors influencing carbon emissions from land use in Shaanxi Province
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