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Carbon emissions of cultivated land use transformation and
influencing factors at different spatial scales

—A case study in Hunan Province
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Abstract: [ Objective] The characteristics of cultivated land use transformation and the differences in spatial
and temporal distribution of carbon emissions were analyzed to explore the mechanisms of influencing factors
in the process of cultivated land use transformation carbon emissions, in order to provide scientific basis for
the low-carbonization of cultivated land use. [ Methods ] Using land use data and the carbon emission
coefficients, the temporal evolution characteristics of cultivated land use transformation and its carbon
emissions from 2000 to 2020 in Hunan Province were shown at the county and 5 km grid scales. The spatial
distribution characteristics of carbon emissions were identified and analyzed using the spatial autocorrelation

method. The depth of the influence of factors and the degree of interaction between them were assessed using
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the optimal parameter Geodetector model. [ Results] O Throughout the study period. the area of cultivated
land in Hunan Province decreased continuously. With frequent conversions between cultivated land and forest
land, water areas, and construction land, carbon emissions showed a fluctuating and increasing dynamic
change trend. @ A spatial autocorrelation analysis showed significant high-high and low-low concentration
phenomena at both scales, indicating strong concentration distribution characteristics in both spatial and
temporal dimensions. @ The interactions among factors were stronger than those of single factors, with
socioeconomic factors and locational conditions having significant explanatory power at both scales.
[ Conclusion] The effect of cultivated land use transformation on carbon emissions in Hunan Province is
significant, with clear differences in carbon emission characteristics and drivers at different spatial scales.
Future measures for carbon emission reduction measures and cultivated land use planning should be
formulated both scientifically and rationally.

Keywords: cultivated land use transformation; carbon emissions; spatial autocorrelation; Geodetector model
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Table 1 Indicator system for drivers of cropland utilization transformation

— i AE bR FRAES R UK 3 K+ B ke
1o R
R BB (X Hh R 2 B IR A 85 B 2 5 400 o0 (http s / www. resde.en)
s R (X ) [ XK HER R 4 B4 500 o0 (https s / www.geodata.cn)
FEHIREKE (XD

N A BE(XS)

(AR 3200 PNEESE 7 e
FER &5 GDP % (X,)

2 B E A I 528 % Landscan 383 (https: / www.ornl.gov/)
rp R 2 g 9% VR A B B 24 5 K oo (http: / www.resde.cn)

HKBEE (X))

X A 214 1 S 45 5k B B B (X )
5ERENBMIERE (X))

[ R He it #h PR A5 & Pl Chttps: //www.ngee.cn/)

Open Street Map(http: / www.openstreetmap.org)

2 WFsiik

2.1 FRMNREGE

- b ) A BT 51 % B e HE R0 AR BT I 4R
N 2S5 T ] 4 il B U5 4 ) A B Bl BB I B
VT Bl i A= 25 22 6, 1 1 6 5k 4 B0 0o A 7= R 5
LA S A AR 5 A B Y 398 o i 5 s HE s g K i 22 ()
208 . 7E 4% S 5% 1k v, B i [) B R Shy ik TR AN
B ARLRB VT BB AR B A FH 45 /0N o AH G BIF 55 76 1 53 8k
Hb B HE O RO IR R B S RIE R Bz 22, A
F 5 v B S B e 5 ) 8 5 A A P e AL s HE s A
TR, U R R T 8 5 T LA A5 1Y e W 1 g
(1R AL M K S8R | A AR b 7 R HE R R TR A R
BERA BT o Bk HE OO B R

T=>e,=2s; * 0, (1)

AP T FORBRHE S R o) Bk 5 £ A 2
RUM B 5% 40 AR B HE i (O 5 s, I HF b 5 5 H b
SR B B 0 T A Chm®) 5 o, R X N7 19 Bk HE ik 2
¥ (t/hm®)

2% AR T R AW A H SRR,
0 7 45 b 2R B RN, R B (3R 2) . vl A 18 D e s
JHFRE S 25 A B U [ S AR b % 1722 51 22(2006
AR IPCC 5 ) 1 1158 7 3 361 W w48 45 Fh 1k A i
TR S B T8 FE 1 45 5 A RE TRURR I JRE 1Y) 5 6 2R B0
FE 8 B HE R BT IR AN B2

F2 FRIMAALRBEBHERRY

Table 2 Carbon emission coefficients of

different land use types t/hm*
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Table 3 Transformation of cropland utilization in Hu’ nan Province form 2000 to 2020
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Fig.1 Spatial pattern of carbon emissions from cropland utilization transition at two scales in Hu’ nan Province
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Table 4 Global Moran’s index and related indicators at two scales

RO 2R 2000—2005 4F 2005—2010 4F 2010—2015 4F 2015—2020 4F
Moran’s I 0.471 633 0.327 579 0.324 939 0.375 399
B X R Z-score 7.689 858 5.454 806 5.413 116 6.144 045
p-value <0.001 <C0.001 <C0.001 <0.001
Moran’s I 0.336 361 0.455 726 0.441 282 0.430 328
5 km Mg R Z-score 44.880 062 62.090 582 58.740 045 57.072 458
p-value <0.001 <C0.001 <C0.001 <0.001
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Fig.2 Evolution of local spatial clustering patterns of carbon emissions from cropland use transition at two scales in Hu’ nan Province
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Fig.3 Results of single factor detection of influencing factors at two scales in Hu’ nan Province
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