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Abstract: [ Objective ] The spatiotemporal differentiation of agricultural carbon emissions in the Beijing-
Tianjin-Hebei region was analyzed and the optimal path of carbon emission reduction was proposed in order
to provide a decision-making reference for low-carbon agricultural development. [ Methods] Agricultural
carbon emissions were calculated based on the IPCC guidelines. Trend analysis was used to determine the
linear changes in agricultural carbon emissions in the Beijing-Tianjin-Hebei region. ArcGIS breakpoint
analysis and the kernel density method were used to analyze the spatial evolution trends of the six major
agricultural regions in the Beijing-Tianjin-Hebei region. [ Results] Overall carbon emissions and carbon
intensity of agriculture in the Beijing-Tianjin-Hebei region showed a downward trend over time, especially
carbon emission intensity that had been rapidly decreasing since 2005. Although the proportion of total
agricultural carbon emissions was small in this region, the carbon emission intensity was higher than the
national level, with the highest carbon emission levels in the Bashang Agricultural Zone and the Jinan
Agricultural Zone. From a spatial perspective, the northern part of the Bashang Agricultural Area, far from
Beijing and Tianjin, as well as some counties in the Central Plains and Southern Hebei Agricultural Areas,

had higher carbon emission intensity. However, the suburban agricultural area of Beijing and Tianjin, as well
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as the southern part of the adjacent Bashang Agricultural Area, maintained a light and low emission status.
In addition, according to the results of nuclear density analysis, the overall carbon emission intensity of the
six major agricultural regions was decreasing, with a greater degree of internal differentiation in carbon
emission intensity between the Beijing-Tianjin suburban agricultural region and the Hebei Central Plain
agricultural region. [ Conclusion] Based on the research results, the six major agricultural regions in the
Beijing-Tianjin-Hebei region should be engaged in regional cooperation with regard to carbon reduction and

sink enhancement based on agricultural positioning and resource endowments. In the future., further

consideration should be given to cross industry agricultural carbon reduction cooperation.

Keywords: agricultural carbon reduction; Beijing-Tianjin-Hebei region; temporal and spatial patterns;

optimization path
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Fig.2 Agricultural carbon emissions and carbon emission intensity in Beijing Tianjin Hebei region
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Fig.3 Time trend of national agricultural carbon emissions and carbon emission intensity
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Fig.4 Carbon emissions and intensity in six major agricultural regions in Beijin-Tianjin-Hebei region from 2000 to 2021
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Fig.5 Spatial distribution of carbon emission intensity in six major agricultural regions in Beijing-Tianjin-Hebei region
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Fig.6 Nuclear density curve of the six major agricultural regions in Beijing-Tianjin-Hebei region from 2000 to 2021
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FA A X (L AR L 300 E il X, B2 R Al DX e HE ik
5 R T K. 2011 4E LR .6 R X R HE L
S AR AERFTE 0.1 ¢/ J7 JC LA T M BARAK . A [E] 46
JRIRE 2006 4ELLHT, 6 R A M DX HE ik 2 B A2 A AN
Wi, HOA 9K 58 1 P8 J6 &6 A W1 i) 3 AR, HE T i B ¢
5 1A b DX 32 B AR v A R R I o S v 3 R
BB 20062011 4, B 50 HE T KB ARl X /D #5843 B 45
PR HE T A AR o bl DX 1 Ak HE 5k B 48 A A )
FREEM4E &5 . 2016 4F LLJG » 300 1 Al X b 35 4k 22 £
F e R HEBCIR A T KR AR X DL B 5 A 4 1
U A Ml DX 8 0] £ AR A A R HE IR AS . T 2 o i
Al XN g Al X PR B 4 LT SR MRS
T R4 A L ) e R e HE . Ak MR A
FE BT B S5 S, 6 R AR Ml DX 3% 4% i HE i B A RIS
L R 3 A Al DR v S JE Al DX e HE o
R 22 AL R R BER .

4.2 % ig

(D) ANy 8 7, B XF HUHERE 3 48 A%l e HE il AR
W2 D W R 3 bl R R E AL, db
ST RO AA B R A, B A B
HoE A mm sk A LA, K 5t H4E, B
AR AR Y b 3R L H S i L S T b Y R
T8 L 8 T AL H X, A AT LR ke Rk
PRIR A I A7 o B By T b 4 56 4 7 A B R I S5 3
il Wb 7E 55 3h 7 | 4 Hb % O T EL A B IR A B
HorE ] DA DL R AR B 7 i 2B 77 S R4l DL &
gk RN,

(2) RIAANE ., 56 R e B SO, 6 KA
M KRR HE ik ] A b 43¢ 7™ S A L XA 3 Al IX B
FLARACA D X B AP O AR I X AR e R B R AR
X, 3K b DX P 2 0 8 o e, 0 M AR A 25 B
WAWRRERERW T 50BN AW
ATJr T, B, dE U 2 B L SR L
5055 U HE XSS G R A A SR R IR

(3) BC ., A0l 5 HAAT I A /) 2Z 4b 75 F, HBE
JE B R SRR T 5 ARl A F 5 (00 00 B, v B X
VR R B (295 —1.00 X 10", 13 B B 48 R\l A B
PR TR IR . 3 s % DY
GE s A B AN SE R A5 S 94.26 T8/t A AN AR
FL R At — A B A A TR Al B ik HE i
JO7 2% 3 TR T A0 T o AR b ) sk HIE A5 R B 1 ek 2 T LA
B 32 5 0T 3 e 4 A 5T AT R RS B L 4
o AR U AR 38 T 1 R

(DO AT A E . Al Rk 8 HE bR T K 5 o 1F 1
AR AE BT DL AT A 1 R R AR L 5 RE IR AT
W AHZ A . WAL AGF R I AR X 5E A KRR
FL, B A TR FH DN B L SCTT LAl S R A L
T Y M B K K, TAT b R S M X 37
L8 A R AR T OB AR AR, YR AT AT LS & 575
s AR AR AR L BE A B A A b B s T AR A,

2 % 3k (References)

(1] SRR, BRR R IR I, 45 RO IR = U HE RO 50 3 S
(T3 R R 224 4 CH AR B2 ARD 2 2019.,49(6) : 649-662.
Zhang Xiaoxuan, Qin Yaochen, Wu Leying, et al. Re-
search progress on agricultural greenhouse gas emissions
[J]. Journal of Henan University (Natural Science),
2019,49(6) :649-662.

[2] Chen Baoging, Baram S, Dong Wenyi, et al. Response
of carbon footprint to plastic film mulch application in
spring maize production and mitigation strategy [ J].
Journal of Integrative Agriculture, 2021,20(7):1933-1943.

(3] Mowt, ok, RSB v [ AR Ml i B BOKE L F 50 AR B e
B[] E A B 2R (h 330 ,2022,30(4) :500-515.
Lin Bin, Xu Meng, Wang Xiaoxi. Mitigation of green-
house gas emissions in China’s agricultural sector: Cur-
rent status and future perspectives [J]. Chinese Journal
of Eco-Agriculture, 2022,30(4):500-515.

(4] Wz, gl a0 AT 8 b ERR S KRk
HEBCA PR FELT ] AR AR 225, 2020(1) 4555,
Tian Yun, Wu Haitao. Research on fairness of agricul-
tural carbon emissions in China’s major grain producing
areas from the perspective of industrial structure [ J].

Journal of Agrotechnical Economics, 2020(1) :45-55.



53 RUT 5+ 5 T Xl I 23 53 S 4 SR B uel HE R b i A 9
(5] Mz, Jras s, b ARl i HE PR 8 R A IR L 3 25 1-7.

[6]

7]

(8]

(9]

[10]

[11]

[12]

HE Koz ()R R[], b AR 22 5, 2022(3) 1 104-127.
Tian Yun, Yin Minhao. Re-evaluation of China’s agri-
cultural carbon emissions: Basic status, dynamic evolu-
tion and spatial spillover effects [ J]. Chinese Rural
Economy, 2022(3):104-127.
ARG RN L AR R A RO FUAR 1k 5 AR Ml Bk
HET B9 O 6 B e J LT 1.1 AE Ak B 4%, 2022, 61
(11):181-185.
Li Weijuan, Zhang Pengcheng. Correlation and develop-
ment suggestions of food security, agricultural mechani-
zation and agricultural carbon emission in Shandong
Province [ J]. Hubei Agricultural Sciences, 2022, 61
(11):181-185.
KA, BT R VAR 4 il R R X R ol B I TR A 52 i BIF
FELT ] RIETT TAlL 2 B4R (SR A R -2022,22(5) : 105- 111,
Zhang Shengwei, Xi Bin. Study on the impact of finan-
cial development on agricultural carbon emission in Hei-
longjiang Province [ J]. Journal of Heilongjiang Univer-
sity of Technology (Comprehensive Edition). 2022, 22
(5):105-111.
BL M 5 2% 158 158 T it R T 1) I8 4 280 0 % K 5l PR 3R
SETL) ] A 405, 2018,34(9) :31-35.
Zhu Honghui, Li Xiaoxiao. Analysis of decoupling effect
and driving factors of agriculture carbon emission in Xin-
jiang [J]. Ecological Economy, 2018,34(9):31-35.
B fils o RO 22 25 1 6 T8 TR e o 14 DX sl A ol Bl #b
A2 A R L) ]. 4 B b B, 2018, 38(6) :168-177.
Chen Ru, Deng Yue. Jiang Zhide. Spatial and temporal
pattern of regional agricultural carbon compensation
based on the modified carbon measurement [ J ]. Eco-
nomic Geography, 2018,38(6) :168-177.
BB VR, A5 20 4 Sk r R Il B HE T
DI 22 5 I 25 A SR B 3 A5 i A L) AR T i B B R S R
$%,2020,29(3) :596-608.
Xia Siyou, Zhao Yuan, Xu Xin, et al. Regional inequal-
ity, spatial-temporal pattern and dynamic evolution of
carbon emission intensity from agriculture in China in
the period of 1997-2016 [J]. Resources and Environ-
ment in the Yangtze Basin, 2020,29(3) :596-608.
Bz, AR5 b A el o HE R S 2 TR HE K
ML) E AT - BI85 3858, 2022, 32 (4)
13-22.
Tian Yun, Lin Zijuan. Coupling coordination between
agricultural carbon emission efficiency and economic
growth at provincial level in China [J]. China Popula-
tion, Resources and Environment, 2022,32(4) :13-22.
H oz, Tk AR r o ok HE s HE U A L B AR A
AR ARSI AL ] T R X B 5 3R, 2019, 33(12)

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Tian Yun, Zhang Yinling. Research on effectiveness
evaluation, target reconstruction and path optimization
of agricultural carbon emission reduction in China [J].
Journal of Arid Land Resources and Environment,
2019,33(12) :1-7.

JE SR B 22 3 R o [ Al iR = A HE A T .
A ,2022(3) 1 18-24.

Tang Bowen. China’s agricultural greenhouse gas emis-
sion reduction path from international experience [J].
World Agriculture, 2022(3) :18-24.

XA, A B, WA . b Rk b A E bR A S S )
BEARLT ] A0l 22 5% 1) 1, 2022, 43 (9) : 24-34.

Zhao Minjuan, Shi Rui, Yao Liuyang. Analysis on the
goals and paths of carbon neutral agriculture in China [J].
Issues in Agricultural Economy, 2022,43(9) :24-34.

TR G KT BTk W LT P R RS T R Rl S (0 R
R A AN SR R BT ] AR v R R 2 2 4l (R x B) 2#
) ,2022(1) :24-31.

Gao Ming. Zhang Zhexi. Positioning and policy sugges-
tions of China’s agricultural green development under
the targets of carbon peaking and carbon neutrality [J].
Journal of Huazhong Agricultural University ( Social
Sciences Edition), 2022(1) :24-31.

TR TR N S s Sl E S S B s L | P S
IR AR 5 ORI [T .28 U AR BICEE L 2022(6)
74-81.

Yu Zhijian. Gong Yazhen, Zheng Shi. Agricultural and
rural carbon neutralization in China: Theoretical logic,
practical path and policy orientation [ ]J]. Reform of
Economic System, 2022(6) :74-81.

2R TR 2 NG v D R Ml B HE S A R AR B T
RZESELI L E A « 3555, 2011, 21(8):
80-86.

Li Bo, Zhang Junbiao, Li Haipeng. Research on spatial-
temporal characteristics and affecting factors decompo-
sition of agricultural carbon emission in China [J].
China Population, Resources and Environment, 2011,
21(8) :80-86.

H 2 i P, 2 3 b B R Il i R F 5 . DL e
Vo5 R il 44 2 iz ()], B8 IR 27, 2012, 34 (11) - 2097-
2105.

Tian Yun, Zhang Junbiao. Li Bo. Agricultural carbon
China: spatial-temporal

[J]. Resources

emissions in Calculation,
comparison and decoupling effects
Science, 2012,34(11):2097-2105.
XL B , 7 2 RO i HE T 1) b DX 22 B % H oy
S . e F Dagum 38 R B it 54 S8 1
J7 ¥ W SRR FE [T ] AR B AR 225, 2013(3) : 72-81.



10

K - PR R

544

[20]

[21]

(22]

(23]

[24]

[25]

[26]

Liu Huajun. Bao Zhen, Yang Qian. Regional gap and
dynamic evolution of agricultural carbon emissions in
China: An empirical study based on Dagum Gini coeffi-
cient decomposition and nonparametric estimation
method [J]. Journal of Agrotechnical Economics, 2013
(3):72-81.

KA I, T8k SR AT BEA R RS S
A B AHERL LT 1A BT ST . 2019,39(14) : 266-274.
Zhang Yongqgiang, Tian Yuan, Wang Yao. et al. Rural
human capital, agricultural technology progress and
agricultural carbon emissions [J]. Science and Technology
Management Research, 2019,39(14) :266-274.

K4 8%, B LLE BREE AL AR B BT 5 ARl i HE
(U3 K 27 2 4 (T 2 Ak 2 B2 1D 5 2020, 47 (4)
147-156.

Zhang Jinxin, Wang Hongling. Analysis on environ-
mental planning, agricultural technological innovation
and agricultural carbon emission [J]. Journal of Hubei
University (Philosophy and Social Science)., 2020, 47
(4):147-156.

TR B E AR AR AL o ] A b A T 0 BE L 4
FRAE M 8K R WF o2 (1] i B ol % 98 5 X &L 2022,
43(5) :1-11.

Ding Baogen, Zhao Yu, Deng Junhong. Calculation,
decoupling effects and driving factors of carbon emis-
sion from planting industry in China [J]. Chinese Jour-
nal of Agricultural Resources and Regional Planning,
2022,43(5) : 1-11.

KA RS LA RS R B . JFLRMERR K
Z 1) Hh D] AR PR 3 A LA 4%, 2023, 22(6) : 770-779).
Zhu Qiantao, Qin Hao. Land productivity and agricul-
tural carbon emissions: Nonlinear relationships and
spatial spillovers [JJ]. Journal of Agro-Forestry Eco-
nomics and Management, 2023,22(6) :770-779.
HOBER, ST L E 200, S R A B AR il e S
25 28 S B AME T I [T K b PR Rl 41, 2023, 43 (5)
343-354.

Han Chaoyue, Zhao Xianchao, Hu Yijue, et al. Spatio-
temporal differences of agricultural carbon income and
expenditure, and carbon compensation potential of
counties in Hunan Province [ J]. Bulletin of Soil and
Water Conservation, 2023,43(5) :343-354.

BB ol B L A b R AR A R G Yk R G
GrAT L] K B AR RRAE 3. 2011,25(5) £ 203-208.

Duan Huaping, Zhang Yue. Zhao Jianbo, et al. Carbon
footprint analysis of farmland ecosystem in China []J].
Journal of Soil and Water Conservation, 2011,25(5):
203-208.

UL TRAR R T 1AL A 00 [ AR M B HE S 22 5F

[27

[28]

[29]

[30]

[31]

[32]

KRR 52 [J ). 205 46,2012, 29(4) : 27-31,

Li Bo, Zhang Junbiao. Decoupling of China’s agricul-
ture carbon emissions and economic development based
on the input perspective [J]. Economic Survey, 2012,
29(4).27-31.

s FES  REFH AR T HFRMHE? PE
X bl B 4 B BE 5 A B AR s A LT/ OL ] H
Al %I 5 X & 1-16. [ ROl B R 5 X R, 1-16
[2024-03-18 7. http: // kns. cnki. net/kems/detail/11.
3513.S.20231116.1444.002.html.

He Banglu, Lei Zhiying, Wu Xiumin. Pollution halo vs
pollution haven:does china’s outward foreign direct in-
vestment in agriculture promote carbon reduction in
host countries? [J/OLJ. Chinese Journal of Agricultur-
al Resources and Regional Planning, 1-16[2024-03-18.
http: // kns. enki. net/kems/detail/11.3513.S.20231116.
1444.002.html.

X E B, K5 E A B b E RO M gy S 5 AR
XA J7 S L) ] B4 4. 2018, 73(2) :203-218.

Liu Yansui, Zhang Ziwen, Wang Jieyong. Regional dif-
ferentiation and comprehensive regionalization scheme
of modern agriculture in China [J]. Acta Geographica
Sinica, 2018,73(2):203-218.

ZEAERE I, SRR S T L I XA A PR BT
LT ] S 5 BRE2% . 2005, 21(2) :91-93,

Li Zhixiang, Tian Mingzhong, Wu Fadong, et al. Eco-
logical environment evaluation on Bashang district in
Hebei Province [J]. Geography and Geo-Information
Science, 2005,21(2):91-93.

SR L B T AR A A AR K R AR S . LA HB R
P J5 b X ] [T 1.0 b TR KA 2 4 G S B2 MO
2007,24(4) :22-24.

Li Changsheng. Analysis of present situation about the
South Hebei Plain characteristic ecological agriculture
development—Take the Handan Plain as the example
[J]. Journal of Hebei University of Engineering (Social
Science Edition), 2007,24(4) :22-24.

BE SRR G AR B 327 IR M 5k HE TR Bl 45 B A R
IR ] AL .2023,39(6):123-128.

He Qing. Zhang Junbiao. Research on the dynamic
evolution and driving factors of agricultural carbon
emissions in major grain-producing areas [ J ]. Ecological
Economy, 2023,39(6):123-128.

3K 5E o A0 05 1. 1997—2018 45 vy [ ARl Btk 4k A 14 B 45
T 5 R N T s ) R 43 A B 2 2 Y SEIEF Y
L] m B AR R 2 4R R B . 2022, 16 (1) 1 78-90.
Zhang Liqiong, He Tingting. Spatio-temporal of agri-
cultural carbon emission and decoupling in China during

1997—2018: An empirical research based on spatial



%33

RUT 5+ 5 T Xl I 23 53 S 4 SR B uel HE R b i A 11

[33]

and distribution dynamics method [J]. Journal of Yun-
nan Agricultural University (Social Science), 2022, 16
(1):78-90.

T5 75 b DX A= 7 AAOR I B A A Ry B S
FE LT 1A S A 5, 2019, 28(5) : 130-140.

Fang Fang. Research of spatial and temporal pattern of
agricultural production efficiency and its convergence in

Beijing-Tianjin-Hebei Region [ J]. World Regional

[34]

Studies, 2019,28(5):130-140.

H = Wit . 1737 5 BURN 45 5 WA T 89 ROl B s HE
FMEEBLIAT 5[] A%l 28 5% 7], 2021 ,42(5) : 120-136.
Tian Yun, Chen Chibo. Research on the compensation
mechanism of agricultural carbon emission reduction in
China from the perspective of combination of market
and government [J]. Issues in Agricultural Economy,

2021,42(5):120-136.



