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Abstract: [ Objective ] The temporal and spatial evolution patterns of regional agricultural carbon budgets and
carbon emission fairness were investigated, in order to provide scientific references for formulating
differentiated emission reduction and carbon sequestration strategies. [ Methods | Based on the agricultural
statistical data of Shaanxi Province from 2000 to 2020, this study estimated the carbon budget of cultivated
land in the province for 21 consecutive years using the carbon emission coefficient method. A carbon emission
fairness evaluation model was constructed to analyze the carbon-emission fairness of cultivated land in
Shaanxi Province from two aspects: ecological carrying capacity and economic efficiency coefficient. [ Results |
@ The total carbon emission of cultivated land in Shaanxi Province increased first and then decreased during
2000—2020, and the carbon emission intensity increased by 48.15% , with chemical fertilizers as the main
source of carbon emissions. @ The total carbon absorption continued to rise, with an average annual growth
rate of carbon absorption intensity of 13.67 %, in which vegetables having the highest contribution to carbon

absorption. @ Both carbon emissions and carbon absorption showed a high distribution pattern in Central
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Shaanxi Province and a low one in Northern and Southern Shaanxi, with the ecological carrying capacity of

cultivated land carbon emissions being Southern Shaanxi >> Central Shaanxi >> Northern Shaanxi and the

agricultural economic efficiency being Southern Shaanxi > Northern Shaanxi > Central Shaanxi. The results

of carbon emission fairness cluster analysis showed that Southern Shaanxi and Xi’an shared the pressure of

carbon emission reduction of cultivated land for other regions of Shaanxi Province to a certain extent, while

Tongchuan City, Baoji City, Yulin City, and Weinan City regions increased the pressure of carbon emission

reduction of cultivated land. [ Conclusion] The dynamics and fairness of cultivated land carbon budget in

Shaanxi Province vary greatly among different regions; thus, differentiated emission reduction strategies

should be developed and improved according to different regional conditions.

Keywords: cultivated land; carbon absorption; carbon emissions; carbon budget; Shaanxi Province; fairness

IPCC 5575 IR A e o » N80 8h 2 B 5 30
SEBRASWE (A5 24 A A 4Bk 7 243 B L Tl AR e
1.1 °C W s AR 55 1 o PR ah 728 75 T Jon A3 8 i 210, %o
SBRARA XA [ AR RN B R Tk A A 1 A R
it A A Al HIE TR S B v A AR T A R 2 8
RE WA YT o E BUR A R e T Bk
U 55 e ORI A R E A o AR [ E R R R
RHERCIER . 29 20% 19 CO,, 70% () CH, 1 90 % fY
N, O S F AR 16 Sl A R . B AR SR ARl o
T T B R O 2, — O T AR AR a6 A
W CO, $5 T 1 Bk %00 5 55 — J7 1 A b 2B 7= 3 3l ik
FE P HE RO B COL ™ X X IR - i 7 % T B R

UL AR s Ak 22 2 3 X Al B S50 I AZ ST J8 T &
GimtaE ), BRHEEC B ik e S N o )T
SR HER R BOET . MR bR I R AR A Ak
HE AL T A = O TR A T AR P s HE g ) 5
PR Z TR I S T I A T R VG A O ) e
. B R T R HE B IS B3 B S I
T HE A B HE O B 2k A v 3 AR T8 T A 2 A I
ANFRAR 583 T R HE DN B R 2R ) B S 2
IRV BB b A B4 B e A S A O Bk LA B B
RESY .z S A B M S VR R I B TR A
AT A T A M e MR AR L e HE ORI BB T B A TR A
R 1 3l 1 Xt Al Bk 2500 st 25 B0 A R o it — A
SRR G . WA U O T, BT RO B £ ot fk .
W Cui Yu 2% Kenne G. J.Z00 | EFZ 5351 A
S M XA BN R RO TE R . A PR
o WIS BR R T L T 00 2F 4 2 A 5 N3 — S ik
JHCRE R I B 2 P AR A 2 3 X AR bR R AN ) R A
PN IZ DL P 2 P R AN R R s HE O 0 4R
Bio T FER I E I 2%, W Ah4 4 Heil T.4E i
T 3 T2 R 0L o W A BROAS [R) [ 5% 09 ik 1 il 2 7
P B Bl 25 7 98 A R R A L Clarke-Sather ALZE7 ]
FH AR 53 22 BOR VA B HE T 28 57 5 [ Py 5 4R o 45

A J2 I FHARARL 7 32 000 B3 7 vl 4 s Al B 1 A P
DL EBFIE BER A HT T 1 P9 AR T R T Bl HE Y 23
S ABAE AR M SR AN 75 5 AR AR M A 7 i HE i S
e W S [ B A Ak ) e . I A 2R R A LR R )
Az P R A A A R DT A MR AR A
WA REB A0 T BN PR A S .

LRGN 5 O TRl A5 A% B e 2 P PR VT4 1 B
G ot B E L AR AR AL T R A Y B L
MSZUE S %, (R AR UL, LEF SRR 52 N 4 L
22 45 R T IX IR WAL S e 5 B A H A Rl N
P THI A9 O T AN o o HE T AA 105 5 5 Y1 LA 220 1 Bt e
HE BN P B 5% B A B DL s DR AR R SE XIS L £
A IR R RUBE DX 3 Wi S A 5 S L B D SR
G R KF B, SR T anpk v 4 H R A
S48 AR DX R 28 780 2 S Wb 2 %) XIS A
b A R AT R W ST AR ST LA
BB, T 2000—2020 4B P A Al A P2 B A KL
it + R A HE Tl 2R 0030 X6 4 A8 Bk b ik i S 1 A A R
16 7 FLR 23 3 AR A L 9 57 2 A LA AR SR
ZRBE ) B 2% Tk B8 1 WA 5 T X AR b HE R AT
PEA A7 1 ik B VG A8 4% X 358 22 ) 0 ot il J A7 7
R 2 I 3B A HE SR L B — JT U1 B G, ol o E 22
S5 A U B T T S R AR A

1 XS5 ik

1.1 WHRE#HR

B 75 2 M Ak A [ P G M XL 7 AL 105729 —
111°15" 5464 31°42'—39°35" Z [] , M FH ik 2.06 X
10° km® , BEPGAE AR AR 7= S5 25 S 30K ARk
AR 2R KB S . 2 i B At E L ]
AR AU 1L 23 0 1 B P 43 Sy B b B D (g AR L B
) R (P52 i BH 0 T B LR )1 T Rk e
ZEEL X G R RIS T =R H AR IX, 2R R 10 A4S
gk, Bedb B 4w R DL R AR Y O LK R oK
B BE I R MR A R R R R BB



% 6 3

Th R T A BTG A A M e W S 2 A A e O S 389

s e SRR & 3k L 2 P SRRl g, R DU R
BROR IR I L3 3277 DX B R 48 1 1L XD A b
Rl A TR O R, KR LI R R AR, oAb
PR AR LK 1), 2020 48, BTG 4 R AE Y 4% Fh
TR 3.89 X 10° hm” , o, M £ /4 6 Fi if AH 3.00 X
10° hm?, 5 S5 FhoE AR 77,1490, B B R B A
127 X107 t, 2 RMPCH 2 7 i3k 4.06 X 10" 7T, H
Al S 2.81 10" IT » i AR B E Y 69.20 %

0 50

100 km

B1 BRAA#HELSHBREE

Fig.1 Distribution diagram of cultivated land in Shaanxi Province

1.2 HERIE

AHIE 5T B B 32 EE T 2001—2021 4F B¢ Bk 7
GRS ) UL B VT A8 25 R i G AR A R T
AN it FH 37 2 5 AR 245 AR Tl 6 L Ak LA R B
1 AR R TR FR L b T R A% A A W A T AR R
GV RAEAR IR . X T A BIAE 4y B 2R RS R H 2tk
HEFABTE F A E 1 55 I AN S . BVE A T AT L
DX R kB BSCHE o 5 T [ o ARl RS B Pl
1.3 ®BARAE
1.3.1  #hrsbsol Foml if

(1) b B HE il 2 000 55 . AR i B V48 9 A ol A
A A5 DL B A S B 5 SR [ I 2 3 48 bR 22 1]

) T AP L 0 R T S i 32 T AR ML, AR Sk R
PR AR JEE A FHAILAR A 24 Fn e R 45 5 b oy =00 45 4%
b T AR b 4 Bl HE A S e HE R B R OR TR WL SR 1. BcHE
BCEDHEAX .

E.=E.+E,+E,+E +E, (1
X E, i s B AR BB T R A B
HEf it 5 E, Sy A BEAH FH 5k 2 v e 5 A= 1) e HE A
E. A LA AE FH b A b e e AR e HE i E
R A 25l e R RO R AR I R HE R s E L A AR
T 3k e o 7 A 0 e HE A . LR A O S HE O 5
NS WS

=G XA (2)
E,=G,XB (3
E.=A.XD+W_,XF €Y)
E, =G, XH (5
E,=G,X]J (6)

K .G MR RE T4l Ge AR A,
HAR AN 3 s W, M RAEW R TE R G R
RZEHE; G, AABTEBRTA; A,B.D.F,H,J
4300 R R X B A R B

F1 BHABMRHEFRERIR

Table 1 Carbon emission coefficient and data sources
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Table 2 Economic coefficient (H;) and carbon absorption rate (C,;) of main crops in Shaanxi Province
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Fig.2 Total carbon emissions and carbon emissions intensity in
Shaanxi Province from 2000 to 2020
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Fig.3 Carbon emissions from agricultural inputs in
Shaanxi Province from 2000 to 2020
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Fig.7 Carbon absorption of major crops in Shaanxi Province from 2000 to 2020
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coefficient (b) of agricultural carbon emission in Shaanxi Province
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