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Table 1 Carbon emission sources and their coefficients

from crop cultivation

RO Ak R R AL
Carbon sources Gas Carbon emission coefficients
R Early rice:167.50 kg/hm?
KA R e . ,
CH 71 Middle-seas :512.40 kg/hm*
Paddy field planting . " Middle-season rice ' g/hm
Wi AE Late rice: 276.00 kg/hm*
FEHE Chemical fertilizer:0.89 kg/kg
LA

t Agricultural film:5.18 kg/k
Agricultural materials ~ CO, AR Agricultural film: 5 e/kg

424 Pesticide :4.93 kg/kg

inputs
VW Irrigation: 266.48 kg/hm®
JKF Rice:0.24 kg/hm®
/N# Wheat: 1.22 kg/hm®
N K7 Soybean:0.77 kg/hm”
T B NO =5 ) . /' ,
Soil plowing 20 F K Maize:2.53 kg/hm

##3¥% Vegetable: 4.21 kg/hm?
HoAb S H/EY) Other dryland crops:0.95

kg/hm?
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Table 2 Carbon emission sources and their coefficients
kg/(5k-a)
BHE e K
Carbon emission coefficients
4 Cattle:47.80
2 Sheep:5.00
¥ Pig:1.00
F & A A Poultry ignored
4= Cattle: 1.00
*: Sheep:0.16
¥ Pig:3.50
K2 Poultry:0.02
4 Cattle: 1.39
2 Sheep:0.33
¥ Pig:0.53
Z & Poultry:0.02
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from livestock breeding
AR AUE

Emission sources Gas

Clcl/piva

) ) CH,
Enteric fermentation

cH,

RS lXEell

Manure management

N,O
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Fig.1 Total carbon emissions of agriculture
in Hefei City from 2003 to 2022
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Fig.2 Carbon emissions intensity of agriculture
in Hefei City from 2003 to 2022
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Fig.3 Sources of carbon emissions of agriculture
in Hefei City from 2003 to 2022
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Fig.4 Total carbon emissions of planting industry and
livestock in Hefei City from 2003 to 2022
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Fig.> Carbon intensity of farming in Hefei City from
2003 to 2022
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Fig.6 Carbon intensity of livestock in Hefei City from
2003 to 2022
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Table 3 Ellipse parameters of carbon emissions standard deviation

FLFEFS Moving of center of gravity

i [E A7 7E 22 Ellipse of standard deviations

-
j:i s 1 i /km KA sl K P
Longitude Latitude Distance Major axis Minor axis Flattenig
2006 117°20"29"N 31°47"15"E 3.206 10.734 6.452 1.664
2010 117°19'59"N 31°47"15"E 1.013 10.694 6.433 1.663
2014 117°20"38"N 31°47'56"E 1.466 10.787 6.342 1.701
2018 117°21'34"N 31°49"13"E 2.924 10.434 6.560 1.591
2022 117°21'34"N 31°49'16"E 0.106 10.423 6.567 1.587
= 3 I i

0.00.51.0 2 km
Loalaaal

9 ARET 20032022 FER WA AR EZEWHE 5B K
BB EhEIE
Fig.9 Ellipse distribution of standard deviation of agri-
cultural carbon emissions and moving track of center of
gravity in Hefei city from 2003 to 2022

LIRS W7, 5 NE T AR b e HE ik i A4 1] 2R
b i, 2003—2022 4 1T #8 29 17.75 kmo,
HLOAERE 5 10 J5 T, 2003 4 HL O AE AT IX 85 4, 2006 —
2010 4FF 0 [ PG AL 7 10 3B 75, 2010— 2022 4F 1] A b
T, fe 2P AR AL X 5 B2 i XA 7 B i A Ak T
Fl. RSN U5, 2013 —2014 4F ,2017—2018
AERS A W T LALAE R o 53 4b, 2003—2004 4
2007—2008 4F | 2017—2018 4F # h 15 2 24 #4 i 2
ko AT UL, Al Bk HE R O 2R K R 2 SRR B
T, KELSMIOAR B R LA WEZRIE, 2
BB RS SRR G RS X
P A B R T 2 Bk N & ) EE A S R
AR b P v 8 2 J 0y he AR Ml Al HE Tk s P 3 him AR
i 2855 R SRR AR E 4 [

TR G AT AR Ak 34, FLRR 15 7 1) 325 38 1) 4K 3=
BARF , LB AR FAE 2R B, Al e HE i O B )
KF BARAS s RS fh 2% 3T 0, 2014 451 e SR di K, 36
AH A B T A M B HE ke 0 D B ) P BB

AHEFE LG LT ], R 5853 B 2003— 2022 4F
A BT A i HE B e HE 35 5 AR B Sal A M sk HE
JICHE 25 HEAE , 45 SR 3

1) BT A ol Bl HE B 522 51 1 i a1 i 35 A
b B HE ks BE R R R S S Rl e HE i i
121.338 71~141.032 )7 t, 4F 338 4 (U —0.530 %,
B AR 8 RS o AR itk HE R B VS LA
0.482~2.358 t/J7 JC , BE AR I ¥R L 38 5 55 K, - 24 %
e —7.791%.

2) B BT A Ml Bl HE S A P AR U b DA IR # /)N
A3 R K FERNA 8 F HERC AR B AR L B
A BB T A b Bk HE B K RS FRORE S B BR R,
74.132% , F A A HE i R 100.481 5t HiA =
FBHUR 7 LA HE B 5350 R - 8 HER(12.747 %,
17.266 J7 1) AW A (8.553%,11.591 F1 t) .+ &l
HE(4.568%,6.177 J7 1),

3) A M A X CEL T ) Al B HE i 2003 —
2005 4F JC W ik 25 [] 28 4k, 2006 — 2022 4F 3 % 5 Bt
o B AR 1 23 TR0 A% SR 5 s HE S0 B 2003 — 2007 4F 2 31
b 5 T A A0 23 1] A% 51, 2008— 2017 4F 2 BLAL K B 5
(4 4% J5 , 2018 —2022 4F & B 4 At = 74 JU A /4 =5 1]
K )5

4 NEOIEBIE A , A M T Al B HE i O
AR R AL 7 1 A R . 2003—2022 4E LR R 4
17.75 km, 2003 45 4 Ml itk HE ik 2 0 FE L X BE
2006—2010 4F 5L [0 P L 7 [0 3 8%, 2010— 2022 4F
ARG RS | Fe 29K 76 AT X 5 BRI X A 7 LA 5 A8
Heab o R B T I, 2013—2014 4 2017 —
2018 - B I 3 F A A

T B e HE BTG BRAR R 8 58 3, e HE RO B4R
2 T il A AR RRHE L R B B AR A
TAATS AT A 30— B 438, ) i 78 Rl i s HE D 1
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Spatiotemporal characteristics of agricultural carbon
emissions in counties of Hefei City

LI Dan"*, TANG Wenqun', CHEN Jingyuan'*, WANG Cheng', GAN Zhigiang"*,ZHANG Yunbin"*

1.College of Forestry and Landscape Architecture , Anhui Agricultural University, Hefei 230036, China;
2.Innovation Institute for Low Carbon Urban and Rural Planning and Design ,
Anhui Agricultural University, Hefei 230036, China

Abstract It is of great significance to study the spatiotemporal characteristics of agricultural carbon
emissions and its strategies for realizing the target of carbon peak and carbon neutrality in China. Hefei City
was used to study the spatiotemporal characteristics and regulation strategies of agricultural carbon emis-
sions at the level of county. The greenhouse gases generated during the production process of planting and
animal husbandry were used as the main carbon source to construct a measurement index system for carbon
emissions from four levels including the utilization of agricultural energy, the input of agricultural material ,
the planting of rice, and the farming of livestock and poultry. A calculation model of agricultural carbon
emission was constructed based on the IPCC inventory method. The agricultural carbon emission and car-
bon emission intensity of Hefei City at the level of county from 2003 to 2022 were calculated. The spatio-
temporal characteristics of carbon emission were analyzed with standard deviation ellipse and center of gravi-
ty transfer model, ArcGIS visualization method. The results show that the total agricultural carbon emis-
sions of counties in Hefei are 1 213 380-1 410 320 tons in terms of total agricultural carbon emissions and
intensity, and the overall trend is “first slowly rising to the peak, and then gradually decreasing”. Agricul-
tural carbon emission intensity is 0.482-2.358 tons/ten thousand yuan, and the overall downward trend is
obvious; From 2003 to 2005, the agricultural carbon emissions of counties in Hefei were mostly concentrat-
ed in Lujiang County and Feidong County, with a slight difference between the north and the south. From
2006 to 2022, the spatial pattern of “high in the north and low in the south” increased. The spatial distribu-
tion characteristics of carbon emission intensity changed greatly, showing the spatial pattern of “north high
and south low” , “north low and south high” and “northeast high and northwest low” in three time periods
from 2003 to 2007, 2008 to 2017 and 2018 to 2022 respectively. From the agricultural carbon emission cen-
ter of gravity, the agricultural carbon emission center of Hefei is northeast as a whole.From 2003 to 2022,
the total migration was about 17.75 km. It will provide some references for calculating agricultural carbon
emissions and the formulating policies of reducing agricultural carbon emissions in China.
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