! 7K R E i) Vol.45, No.4
8 H Research of Soil and Water Conservation Aug., 2025

=L
&
g
&
e
=

BTk -t -gE - < BX AY H A X A Ml fie HE AT
Bt =S 1 A 9K 3 (Bl R A 3%
CRTE AN F Y RENEC S ANEY T &

(1.F B K2 AN LBOE S8 B4R, 1008 B8 3300315 2. 09 B R2 1 E 2 RHRMSHFE B, 707 3 & 330031)

# OE: [HM] W5 A X AR K A BRI K R ek R e 6 5 T A B R T A B S A R S R B8R
H AR g R FR, Jy B HE b 5 b XAl AR Bk b 2 €0 5% 80 D J RS B XU H A 4 AR R B = %
(7735 ] 52T 2010—2022 4F H # 4ih [X 6 44 19 4k 2 2 PR B L 25 B840l /K 4 B8 U5 R0 T v i U8 Vi AR 1 e R, SR
FHTPCC 5 HE T 2 03k I B 2010— 2022 4F 38 Hb X Ml 5 1 =, £ B Kaya 48 % 20158 42 43 fif 07
LMDI(logarithmic mean divisia index) T 1 2, #5055 4% Ml A% HE i 4 9K 25 IR K H 5Tk ME , 32 ) ArcGIS 7]
AR BT v 3508 45 28 4 Ml e HIE T AE B 25 28 % A A, IR K U I I B 5 Rl i A 2z ]
FIREFR . [45H ] D2010—2022 4F r s i DX A b Bk HE S 1 52 PSR DB b T I 8l T R fadhe . Rl i
HE R PR FE IR ) T B B PE T Rl A i AR o DMl ke HE T i 32 SR A8 v 58 b DX b i 9 ) B
B3R Al K B IR 2 0% ™ 02 S B0 ol B HE O K 58 — R EEZ . 2010—2022 4E B 5% X B4Rl ik HE
HCTTBRAE 35 562.28 X 10 to ARl 7K BE U5 25 3% 7™ H PR 28 RI1BR A 455 b 1T AR %) R ol I 7K PR 38 0 v 0l IXC R Ml
T HE 1 ST R A A IR SN 7 i AR Bl . O3 R AR K A B IR VT R A BT A el e HE L AR 6T 45
AR B HE O W B FEAFAE 25 5 o [ 4508 ] SRR I OG 7K 4 W8 U5 A 25 D E 1] A0 B JFG A 25 SR 458 250007, PR 1)
BLR B 22 AR BB VR A T T RN o AR Al K IR T & R O =X 4 1l AR B A e

KB RAMEHER; K-t -BE-Bk; BSHE; BER; FHHK

X ARIRAD: A NERS: 1000-288X(2025)04-0256-11 FE4ES: F301.2, X32

SERSE MR, XA, B, SR IR TR - - RE -k TR R o il DR R R 2 R A A 3K B
&R WF 58 [J]. /K £ £ 73 iz, 2025, 45 (4) : 256-266. Xiao Liqun, Liu Jiansheng, Mao Yanling, et al.
Spatiotemporal characteristics and driving factors of agricultural carbon emissions in central China considering
‘water-land-energy-carbon’ nexus [J]. Bulletin of Soil and Water Conservation, 2025,45(4) : 256-266. DOI:
10.13961/j.cnki.stbeth.2025.04.038; CSTR:32312.14.stheth.2025.04.038.

Spatiotemporal characteristics and driving factors of agricultural carbon

emissions in central China considering ‘ water-land-energy-carbon’ nexus

Xiao Liqun"?, Liu Jiansheng"?, Mao Yanling', Jiang Ruiqing'
(1.School of Public Policy and Management, Nanchang University, Nanchang, Jiangxi 330031, China;
2.Institute of China’s Rural Revitalization Research, Nanchang University, Nanchang, Jiangxi 330031, China)

Abstract: [ Objective] The spatiotemporal evolution dynamics of carbon emissions from energy consumption in
the development and utilization of agricultural water and land resources in central China were studied to identify the
key drving factors and provide theoretical and data reference for promoting low-carbon green transformation and
agriculture development in central China, and to achieve the ‘dual carbon’ goal. [ Methods] Carbon emissions
from energy consumption during utilization of agricultural water and land resources were investigated based on
social and economic data from six provinces in central China from 2010 to 2022. The IPCC carbon emission
coefficient method was used to measure agricultural carbon emissions in central China from 2010 to 2022. The

drivers and contributions of agricultural carbon emissions were discussed based on the Kaya identity and
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logarithmic mean divisia index. ArcGIS visualization was used to analyze the evolutionary trend of agricultural
carbon emissions in central China in the spatiotemporal dimensions, and the relationship between matching degree
of water and land resources and agricultural carbon emissions was explored. [ Results] D During 2010—2022, the
total agricultural carbon emissions in central China increased rapidly and then fluctuated downward. The growth
rate of agricultural carbon emissions experienced a gradual decline during the evolutionary process. @ Agricultural
carbon emission intensity was the key factor promoting agricultural carbon emission reduction in central China, and
the economic output of agricultural water resources was the primary factor driving growth of agricultural carbon
emissions. The cumulative contribution of agricultural carbon emissions during 2010—2022 reached 5.62X 10° t.
The contributions of economic output factors of agricultural water resources and water consumption per unit sown
area to agricultural carbon emissions in central China varied in both positive and negative directions. @ Improving
the matching degree of agricultural water and land resources could facilitate curbing of agricultural carbon
emissions; however, the impacts on agricultural carbon emissions in different provinces varied. [ Conclusion] In
future, attention should be paid to spatiotemporal matching of water and land resources and their eco-
environmental effects, adopting different farming modes according to local conditions, optimizing allocation,
which would enhance sustainable development and utilization of agricultural water and land resources and promote
low-carbon transformation in agriculture.

Keywords: agricultural carbon emissions; water-land-energy-carbon nexus; spatial-temporal characteris-

tics; driving factors; central China
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Table 2 Impact factor decomposition of agricultural carbon emissions in central China B 100t
AE 4y AC AC, AC, AC, AC, AC,
2010—2011 90.54 —43.62 134.16 —5.79 26.87 —18.19
2011—2012 37.88 —45.15 38.48 39.25 32.28 —26.97
2012—2013 —31.86 —100.30 19.52 44.52 23.58 —19.18
2013—2014 27.56 —24.95 102.90 —54.66 24.47 —20.21
2014—2015 16.25 —19.78 11.42 30.88 16.45 —22.72
2015—2016 —20.74 —77.78 84.48 —12.98 11.51 —25.96
2016—2017 —36.79 29.48 —73.25 10.05 23.81 —26.88
2017—2018 19.82 —6.87 29.49 4.92 14.53 —22.25
2018—2019 9.09 —95.88 104.20 6.15 16.98 —22.36
2019—2020 13.65 —104.44 144.03 —42.11 91.88 —75.71
2020—2021 —34.43 —118.78 41.89 32.73 35.01 —25.28
2021—2022 7.05 —48.88 —52.92 102.02 21.74 —14.92
2010—2022 98.02 —617.76 562.28 136.23 317.18 —299.91
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4% ol i AR AR Ml K oo B DTRR (B s AC, R NS RE R I BLL B STHRAE 5 AC, Xk S R A p M STHR(EL . R Il

(3) M Z A 2010—2022 4F 1 18] #4725 1k 15 10
KA, AR K G IR 22 5% 7 DR 3R B A % e A Y
A FH 7K 82 X6 S DX AR b sk HE A B R A AE IE 7
PN .

Al 7K B 28 B 7 B R AR 2016—2017 4
2021—2022 4 5Tk 2 30 7, H At i a) B 5T k1B
B2 TF 5 PR H% Fir B Y Rl K R 3R AE 2010—
2011,2013—2014,2015—2016 1 2019—2020 4F 57 ik

(B R B, X v S DX AR b B HE i e 2 40 o A5k R KL A
IR 18] B 5T MK (EL A D, %0 v 30 3 DX ARl Bk HE R 4 e
PERONE o S, W] RE 5 AR M K A B U A R
U, ) S K b BT IR DT BE BE AT 5, PR A SR 47 o 1T AR
8 Al K 97 e oK B8 ORI - i B R T A BER L X
U 7 AR AR Bl A A 8 i i TP b 2 25 2 SR K B
TR B A% R T AR i) 2 A U Y e s
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Table 3 Impact factor decomposition of agricultural carbon emissions in various provinces of central China

BBt/ 10° 4 ek fiL/10°

i
20104 20214 AC AC, AC, AC, AC, AC,

g 154.57 104.86 —49.71 —169.77 111.90 13.45 43.03 —48.32
B3 98.24 103.56 5.32 —72.03 72.05 6.65 32.73 —34.08
PN 60.71 60.14 —0.57 —46.42 30.56 12.35 25.12 —22.17
LN 151.90 201.48 49.59 —62.49 98.76 7.71 58.97 —53.36
ikl 199.05 217.50 18.45 —170.49 116.68 67.26 77.96 —72.96
i} 196.35 271.29 74.93 —96.57 132.34 28.81 79.37 —69.02

2.2.3  PERH XK L FR T BT 5 R ks HEA A K R

DA R TEA T D = V) e o i DR D E DO
A B HETIO™ Az — 72 B9 R T EL X R R s XA
e ) BT KA A LE GRS T, BIRE A Bk HE
e A5 AV S S80S S R R o PRI A A AR Bk 1 A

FEIE St R T O AR KB L R MR TR S
F) FH 0 B 2 DG e [ 7

S T — 2T Al K 5% IR R X A b i HE
W 56 2, R A 3 (12), (13D, 5 H 2010—
2022 A 7 1] v M IX 4% 48 /K - IR DEBE B (R 4D

Fz4 2010—2022 Fh &P X K& R M7k + % R T AL E

Table 4 Matching degree of water and land in various provinces of central China during 2010—2022

BAA7 . 10° m®/km?®

i K A B PR UT C
20104F  20114F 20124F 20134F 20144F 20154F 20164F 20174F 20184F 20194F 20204F 20214F 20224F

174 1.01 1.00 1.12 1.14 1.10 1.20 1.30 1.27 1.22 1.24 1.16 1.14 1.12
ZH 1.84 1.85 1.76 1.81 1.60 1.76 1.80 1.81 1.76 1.71 1.64 1.62 1.97
1LV 2.77 2.75 2.82 3.16 3.03 2.76 2.72 2.17 2.89 2.94 2.87 2.95 3.39
ta:) 0.88 0.88 0.95 0.99 0.82 0.87 0.84 0.83 0.81 0.83 0.84 0.78 0.92
L 1.73 1.73 1.81 1.97 1.93 1.99 1.73 1.86 1.93 1.99 1.74 2.19 2.39
ik 2.26 2.21 2.21 2.26 2.28 2.24 2.34 2.33 2.40 2.36 2.33 2.35 2.56

IEEAR K e fa 8ok, i3 Hh X Al 7K - %8 I DT
T B2 55 A M Btk HETRCAE AR DU AE B, S B Bl b T &
JERAFCE 4, Hodr, 2011 4F 4l K £ %% U5 D FE B %k
&A%, M 1.65X10° m*/km?; 2022 4F ik # fx & ,
1.93%10° m*/km?,

A ARl 7K A B8 U5 DG C BE 1) 45 [B) A A R L L
VG 90 R A AR b 7K A U D IE R A S R 4 R
2.9110° m®/km?#12.32 < 10° m®/km?; ¥ B4 it 4l 7k
+ ¢ R VT e B B I, S 8.60X 10° m?/km*; 1 111 P

g R | <O R UMY o3 R Rl T N 7
b K £ 9% PR VT BC B A 2010—2021 4F 1 18] — 14 4
FEAE 1.60 X 10°~1.85X 10° m*/km?* = [i] , (A 7E 2022 4F:
SEIRIGINZE 1.97 X 10° m*/km*, H FEFHA A,
2022 472 G 18 /0 W 2B 0 e ek ) 0 ity SR/, X R AR
Uiy KA 45 T SRl T T T SR MR B, AR Mk FH K
M2 175.7X10° m*, @ % BUAE 2022 48 I 8% b 45
R, R HUR S ) 1 o T AR BT RS o i I A
Y3 H T L 2 (K L RS R T A T — 2 i
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Fig.4 Trend of matching degree of agricultural water and
land and carbon emissions in central China from
2010 to 2022
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Fig.5 Average matching degree of agricultural water and
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land resources in each province of central China
from 2010 to 2022
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