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Spatiotemporal Differentiation Pattern and Emission Reduction Optimization
Path of Carbon Emissions in Beijing-Tianjin-Hebei Region

Song Yimiao', Li Ang®
(1.School of Economics and Management » Beijing University of Agriculture, Beijing 102206, China ;
2.School of Economics and Management , Beijing University of Chemical Technology , Beijing 100029, China)
Abstract: [ Objective] The spatiotemporal differentiation of agricultural carbon emissions in Beijing-Tianjin-
Hebei region was analyzed, and the optimal path of carbon emission reduction was explored 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 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 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 decreased 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 as the southern part of the adjacent Bashang
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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] The six major
agricultural regions in 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 Changing trend of agricultural carbon emissions and carbon emission intensity in Beijing-Tianjin-Hebei region and all China
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Fig.5 Spatial distribution of carbon emission intensity at six major agricultural areas at Beijing-Tianjin-Hebei region
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Fig.6 Nuclear density curve of six major agricultural areas in Beijing-Tianjin-Hebei region from 2000 to 2021

T AR A XORN R AT AR X 2011 4F DL 1
(B3 A A v o LAl 85 (8 e e 150 W G e I ik o 2 o
R HE . Horp, RAT IRl IX 2011, 2016,
2021 A7 1 A Ll 5 I KB A XA EE 4R v, 16 B )
i Tk I T30 5 B A AR 1 b DX, AT Al X% 4 ol sk HE
T B R O R 2 AR R /N, 2010 AR, K
Fr Il Aol IX Al HLAR A 3l 7 i 18 K7, S 8 2016
AP (1 W T A PR AE . PR IR A AR BT R R R
R 7 T HE AT Rl HE A 45 LT s I KB AR A X i
BAF 3T 43 A0 B B L DRI X N 22 AR R E R, X E
B H T BB A AR X 2 5 Kk A RN IR A
KT A AR AR 7 28 5% b T AR L A AR W 5 R ol
T AR Al Mol N BR324 T B AR Al HE I AN 2
TR R M ) S ], v i DX ARl 3 A 4
S A 1 DB AR AR AR AL

LAl IR A S IR B G 55 L % b X bR T & AR
v RAAR I8 B A A R R AT DAk,
12 X — P AR AR B R R b R KO SR 25 AR B L A
BHEIRHAEE  HI X Z #2552 00, &
P B AR R 2l DX % B i AN B A2 RS, HLE
JERESE AR . 32 b DX AR M Al HE N A R R R
TH 5 A B 22 SR P 1 44

PP S A DRI B AR Ml DX A Rl 4R 0
(B o 108 WYl I 3058 B A A1, AEL S i R 3 5 L 100 W) PR
Wi HE 2 S AL R B A . i X 5 B AR b ARl 1X []

S AP 7L AR 20 55 KT 3 Al BB
U L BT B HE HOK 25 S k. 22 4 1K A M B2
HEWE 9 A B2 B 5 7 M JBE 2 8% o) B0 52 36 ) 4
HEAT .
4 Wi

UL LR B % bl 6 6 8 ¢ 4
THIE SR, A e 4 A HE RO L
B R ORI BT OS2 B0ELAT AR L PRt v
T — B DU % A T L L XV U UG 4 A 4
AT 5 A0 9 % e+ e i e o S B 2 AR
Al 22 9 15 5 B 3t B A I R A L R R A R, R
T A M BRHE B 50 1 oK B3 3 — BLIR L B 281
P ol B B 80 0 o B B A — T DM R
BB % A A 5 B T I 34 o b T o
B S B 6 4 O Al B ) LA R
LT B 5503 1 00 4 M Bk HE % 57 ¥ A7« TPCC 4
HCIR T o BEA 72 3 A o 4 BT 0 L AR S
IPCC HEBOR T IR B0 4 B, B 50 50 3 X
b N T HE O B 0T 2 T2 i 0 AL O MR A
B 4 SR R M X AR Tk HE B B I 2 e AT 4
B T I A M 3R 4

BF e 1) L M ] 380k 7 o 50 M 3 4 Ik ¢
HEMCIR 7 4 [ 4 b B HE R o H RN CR 224 2900
EL S HE 3R 6 K 25 - 4 BB HE MO K L 3 L



%33

RUT 5+ 5 T Xl I 23 53 S 4 SR B uel HE R b i A 415

T A, DX AR I Bt I TR A g ) e DX DT b T B
DX Al TR Bl HE B8R 5 A b s 3 5 9T b A S AR — 3,
FH T b 3 0 S5 1 R b L R e Al e i
B R AR, R A HE R B S T Ak e, SR
15 I R T b DX A Ml itk R 0 3t R Btk HE o B 4 5
TR 0 I i HE R B O 3 a R AR YR HFAE
0.1~0.2 t/10" JuZ Ml

i — 25 DL B SRy B, 45 BRI I T R A 3
XK 23 6 KA X, 6 KAl X # (A i 5 5 HE
O JE S R A, B 5 a — B B AE B AR K
F-(0.01 t/10" JEAAT) o FHorf, 30 E gl X sk HE ik
e R A HE IR B 2 6 R AR DX v i g 1 i DX, RO
TERG A XL {H A 3B Al X 3 R AR X% HE
R R TR & KOE . 2011 AELRLE L 6 KAl X i HE
R B AR R AE 0.1 t/10" JTLRLF B8R AK . M2
6] J& e &, 2006 4F LURT . 6 KA b IX B HE il 58 J3E AR
OB, A 3k 5 0 LR A B 0% RIS, HE o
JEE 258 v ) M X S AR v A R R G R b o S
FIFGHS . 20062011 4F, B 5T HE 3L R84 Al X 7 38 43
SRR HE I LA AT H b A ol DX s HE ik 5ik B2 AT
ANTFEFEBE B4 5 . 2016 4F DL, 30 b il X b 5 gk
SRR i R HEBOIR A AR RB A X DL K A
LAY I Al X g S 0] £ R A A1 RE HE IR A . i B
ARl XORT B R AR X TR B R AR T R SR
ARG T R 44 A B 2 v HE . AN AR
W25 B2 A3 A I 45 A 5 6 R A X e A i I ik o J3E 7E
K & o B ST A0 A Al DX 3 v S Sl X HE R
JEN T2 AR R,

5 4w

(1D KT R EA, 5 X 5T HEE 3 4 Rl i
TROR 1 28 e JE— 20 BT R B 3 M ROl R R E
i, dbstmie gl AA PR A, B N A B
PRI, HRE V8 i ok AT LA . R T S b At
FHAB L BAT R AR B M BRI 3 % F AL s 5 e
(T R TN A M X HE A AT DR R i
@A 5 RO AT o I Byl 6 3 50 4 ™ it 4 B 3R
S . WAL 155 3 F7 L 4 3 55 5 T H A B R
LI L G 67 AT DA LA RS S ™ iy 2B 7 O 2 5l
A J g AR R AL

(2) RTXHAEME. S s i LmE. 6
AR DX A R AT B A ™ B A 3l X O 300 Al X
AEHR FEARAEA M DX B P SRl DX 2R R B
Al IX . ik 88 i XA S P R G B AU, A2 0 AR 1R AR
26  BAT R IR HE W T H RN AL K

ARBEA T TR . PR, T XY b B 1 2H 21
e 5 A H e X S R AN A S R
.
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(3) RTFHOL, gk 5 HAWAT L A W Z b 75 T
LG 2 0 T S Bl I o AR R A AP 5 B I B R
DX BRI R 17 (24 9 —1.00 X 10%) , 36 Bl B 58 4kl
ARG R R E R, 25 Ha% W
T S ARl T MU FERE AN A% Ry 94.26 I/t 45 AN 45
AP, BT L — A 4R A R . TR I Al B D HE
I IO 12 T A T 1 P T o A Ml ) skl o R s Y 3 T
PATE BURF 32 5 R S 3 A A X R AT AN S B
R A U BRI B R

(D) KTFAT A E. Al e Wl HEBR T 4K 5 S ik
A B AR 5 8 R LB AT A AR S R e Al 5 g
TRAT M AHZE A o WAL AR BRI E R X, 36 A &
JR KR, o B B R PN M, ST LAl R AR 3
HEMTE 20, $ R 2 M 22 5% & S KO . Tl e S X
PP L6 A R AR TR R TF AT &
F7 8 s RN A A BE A A A b, R TR R
A
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