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Abstract; [ Objective] The temporal and spatial differences of agricultural carbon budget and carbon compensation
potential were analyzed based on the dual perspectives of carbon emission and carbon absorption in order to
provide a theoretical reference for the comprehensive green transformation and coordinated development of
agriculture in Hunan Province. [ Methods] Exploratory spatial data analysis, absolute 8 convergence,
parameter comparison, and GIS spatial analysis were used to empirically analyze the spatial and temporal
differences of the agricultural carbon budget, spatial correlation and convergence characteristics of the carbon
compensation rate, and regional differences in agricultural carbon compensation potential of counties in
Hunan Province. [ Results] The overall agricultural carbon emissions of counties in Hunan Province exhibited
a structural form of “higher value areas in the center, and gradually decreased outwards”. Farmland soil was
the main source of carbon emissions. The agricultural carbon emission intensity of counties exhibited a

pattern of “higher in the southwest, lower in the northeast” and significantly decreased year by year. The
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overall agricultural carbon sequestration in the counties exhibited a spatial pattern of “higher in the east,
central, and north regions, lower in the southwest”. Agricultural carbon sequestration capacity gradually
increased across the region. Rice contributed the most to agricultural carbon sequestration, and agricultural
carbon absorption intensity significantly increased and its spatial pattern significantly changed. The agricultural
carbon compensation rate in the counties was a net carbon source, with significant positive spatial correlation
and convergence, and the spatial clustering and correlation characteristics were obvious. The potential of
agricultural carbon compensation in the counties showed a significant imbalance in space, with the proportion
of medium and higher carbon compensation counties reaching 60.66 % , indicating that the agricultural carbon
compensation rates of counties in Hunan Province were lower, thous there was still a large potential for
increasing carbon compensation. [ Conclusion ] Regional cooperation should be further strengthened, and
green transformation should be jointly promoted by interested parties who should give full attention to the
radiation driving effect of agricultural carbon compensation rate hot spots in order to maintain the
development of excellent low-carbon agriculture in regions with higher agricultural carbon compensation
capacity. The future work should focus on the development of green agriculture in regions with medium and
high carbon compensation potential, and on narrowing the development gap of low-carbon agriculture in all
Hunan Province.

Keywords: agricultural carbon budget; carbon compensation potential; temporal and spatial differences;

absolute convergence; Hunan Province

PleBf A N3 BE T & R AR 9 U 5 B0
S BRAAGEAE IR M NS IR A TR AR NG A R R E
AACHEIC R R 0 IR R R AR B A Bk,
VB Ry 4 BRI AU 2 AR HE IO v ) e B O Y B O
HEB A 2020 4 v LB HR 2 I ERE SR €5 % e 7 3K
F15AE 2030 AT A A HE Bk B 0 (B, 2060 4R
SEER H R L SEELCOBURR” E A L BR B E Tl Ak
TRAN Al i IR AL AN T 200, W98 R WA, Al 2B 7= B
JBCRY IR SR AN TR SR HE R L ) 2
3096, H b A HE B AY R e A AR AR R 4
Ak 50 %0 F 92 %60 L kB IR EL B A R = K
RHEBO S KR EEORE . ik, fE R Al &
J 3k i v, O R A M i el HE IR 5 4 T 4 6 5 7R L
TR A Ml 48 J 398 250 4 45 1 MR K S 2R % TR s
A M 5k HE B Y 7K S v [ S OBURR ™ H b XA A
AL A B e shat Sl F s kR A A EE R X,

Al B 2 3R A AR HE RIUR . R B R R &
B, 5 5 53 BT X SR AR Ml Bk AT S 25 TR A S 2 4 5T B M
W SR AR [ MG £ B T A
FIE Tl A0 e W S AH DG ATF 5% AR Bl i T R AR R
T 6 b 1 BB R SR B 23 AR Ry B h A AR
S PR 2R R ek HE B A0 S )y T Al AT R A R AR
M HE RS 2 BB OC R 5 R BUR R R i
K RV SR F I s A B W T R E A R T
B T T A B BHUIR P AR T2 | X ek 22 S K s A gkt R
S ALEE N SN AR IS . BRI S e ER AR AR b

TF 5 A £ 5 1R] AT, A 2 4% [ 2 € IR ARG A S B A
RV LR O A A X R WS i B Y N TR
A R DX R A R G AR DT T O T AR
B S SC Y BIEFERE R /0 I 3 AR v T B A S A R
JE LA O i EHWFFE ROBEAR 2 LAAS SR T R oy
L FARE /N R B R 1 ) B AR WS . R A
CIESD 05 @R WERE IS 22 - I & iR N =
FH AT 9 32 %2 B v 1 2 [ RN 52 ) PR R ik b
R IR A 23 DX A5 R HLOE Y RO 22
L 1 G AR S A5 2 0L A UL )2 T A0 22 T F 5 R %o
T S T A B AR PE A SR TEAR X Bk =

23 LT IR R O 3 R AR Al R R e R A A T
TR H 2 L — 3 HEAT T AR B S
A B A2 18 T A SE AT DS 0 B A AR D b R
M RA SR A ] OR AT S T AN Il T A 2
Py, LR £ B A i 2 [ T A7) L 2 AR R
A e . ST I B A ARl Sk (0 SR JRIR B0 X Y M
il A AR Bl A2 % E T B B A S B XU H b HAT AR
S (R IR RIE S A HE T g B SO R A 1) A<
Ml e W 522 ] A5 R 0 A B R T RE RS AE — 2 e
JE b TR AN B A 23 A AN R B R RO AR Bk K
B HA —E MBS ML S8 L, 8T A SO
T P A A B HE S B A DL 2 A AL SR 0 K ST SR
B By 3R UM SR L R 2010—2020 4 BFFE I
o I SR8 e B AR M e WA SR D R A B R L SR
PRF 2 () KA 53 A A2 XoF B WAL 8055 T vk P 5T W Pl
A LSRN B WSS I 2 2 5 AR D Bl D B RO TR AT



553

A R A 9 P A L SR B W S 2 2 S R B M T 345

TE 25 AR OGPk S W Sk, IR 78 e il B R 52 8 e 4 L
S A Al T T DX 2 e, DA R i e A A5 B A
b ST 7 A S AR e A M AH GBS L S W R A AR
S TH SR 5 BRI R R R AR S S %
1 WF5E T i SRR R DR
1.1 HRREER

W R A T b E R BT AL SR 24°38"—30°08
AR 108°47"—114°15" Z [i], b #4 52 = M 3K 1, @1 b
FE S B M A, K B R R T R R
AR AR S TORAEY A K. W R A R
RO E R 50 5 KA K 1)L BIRZR (K v 17 vk
7 VR T M ST AR BH T L 25 PE T SR AL O
PR PR RS A7 PH AT A T L AN 1) v
Gl R AT W PE N AT R R 13 S T R
LASAWEM A4S 36 DEEIX (18 AN E i 68 &
(Hrp 7 AABEH I 122 N EHATBIX R, fERH
FE Al KA W R A ARl & R B R 4, 2020 A HAk
MBI B AL 7 511,96 42 I0 B hNME Ik 4 461.66
{2.5C , [A) A K 243 5 Ry 17,28 % A1 15.87 %, A S0k
BUM A 122 A B AT B X R R R BF 5 DX 380k 4 58
25 LI B AT T
1.2 R B HERT BRI R Bk kM I E

A b B HE ik T2 2 4 A AR P o R v L i fR) 4
A & R HE T . AR SCAR 45 48 A 358 6 0L 24 S 1G 1) R
Getk S M R LR A R AR TR L 27 A OC T Y
BRI B G W A BRSO AR T B (fk
HEL AR 24 SE T A B VT ) | K R i R AN A T - R
FH A B U5 & R A gl B HE O FE AR R R (R D,

Horbr, i TOKRE A K R A CH, HERCR AR, DA K
AR o REL 00 B LA K RS A A S A A o R 2 S LA L
AR MBS AR A R AT 5 i B E KRR N, O R 2R
S R K 40 AR B 9F Al BEEAT R 4370 A S 4R ik
AR EE 2 A A B T ke ) e A B e Al gk
TR EAT ISR PG DI A W % il T AR A 21 A

At HER . BRI
C=2C,=2T,;Xs; (D

A C RO B HE S A5 C O 45 Bl ik U5 A 5k HE
i T, O A B IR A B 60 O A% e DAY HHE i &R
B Dac WA BRARRE s E A RAFY) &R

THSR
CMR
C e
C i
C it
O Mm 0 50 100km

E1 #WEATHESEE

Fig.1 Administrative division map of Hunan Province
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Table 1 Coefficients of agricultural carbon emission sources and corresponding emission
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Fig.2 Change trends of total agricultural carbon emissions and agricultural

carbon emission intensity in Hunan Province from 2010 to 2020
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Fig.3 Change trend of average total agricultural carbon emissions and agricultural carbon

emission intensity by city and state in Hunan Province from 2010 to 2020
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Fig.4 Spatial distribution of agricultural carbon emissions in counties of Hunan Province
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Fig.5 Spatial distribution of agricultural carbon emissions intensity in counties of Hunan Province
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Fig.6 Change trend of total agricultural carbon absorption and agricultural carbon

absorption intensity in Hunan Province from 2010 to 2020
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350 7K R E

543 %

B3 ] (B &) i e 48 B ARl e o 3 A
AR AL P AR Y =S AR R, 2010 4F,
ARl Bl 1 A DX 32 A A TR R A AR P AR T
S MRUR e B RO TR A PH A R TR AR AR
BT B E SR i AR YR ST
6.00 X 107 t; 4 b B VI 4t 45 o B XV i (E X8
Sy A ALFE R B M S T BB AR AR AR B T

BB RS0t [ <10
d 20104

BRWEE/(t- hm™) [ <3.0 [_]3.0~3.5

& 8

2015 4, AR Bk A e B X 3G 0 7 AR BH LB
AR AR B AR BH T A B B X Bl 25 A~ B
Ik, %ot 18 R A A M B Y R Y BT R R B K N 68,90 %05 ik
EIX 2010 419 37 A~ B s> 33 A4S, ik i ok
A [ B b 81 B AR R 4,45 %6 2020 4R, R BRI &
L DX R 7 (DX 6T W80 P A AR Ml [k 1) T 1R R R T
69.91 % » H AR Ml itk T 82 AR AR DX K 28 0% Al [ e L
HREAR Sy 3.56 06 . 3R WY I8 pig 4 B 3 ol Bk VI fig 7 Bl S
)4 A% T R b otk . AR e WS8R B W i A B
Al B R R s ) A% R & A i E R L 2010 4R
“OR R P R AR R AR Sy 2020 AR A S [ 4R

[J10~20

XU EL RIS o T A 24 A Bk, x2S B AR R
T i 2 A AP 1 A K e ) X3, X I 1 A Al
B B BTk R 64.08% 5 1 BE 44 VG RIS Y B B
PR DKy S PR AE DR B B IR I RUE E L)
PN TR TN 5 7 a | BT = 3 S o /D= i (N R
BHET 1.00 X 10° t, K T 1 1 4 5.29 %0 1y 4l fie

p{: 8

b 2015%

[ >60

[ 20~40 [ 40~60

e 201545 f 202045

200 km

O 4.0~45 [ >4.5 0 100

[C13.5~4.0
MR R BRI R SRR R ES S

Fig.8 Spatial distribution of total agricultural carbon absorption and carbon absorption intensity in counties of Hunan Province
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Fig.9 Spatial distribution of agricultural carbon compensation rate in counties of Hunan Province
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