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Spatial-temporal characteristics and trend prediction of carbon emissions from animal husbandry in China
GU Shenyi', QIU Zijian', ZHAN Yongbing', QIAN Kun', XIONG Ruonan', DAI Haiyang', YIN Jun®, SHEN Weishou"

(1.School of Environmental Science and Engineering, Nanjing University of Information Science and Technology/ Key Laboratory of High
Technology Research on Atmospheric Environment Monitoring and Pollution Control in Jiangsu Province/ Jiangsu Atmospheric
Environment and Equipment Technology Collaborative Innovation Center, Nanjing 210044, China; 2. School of Hydrology and Water
Resources, Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract: The emission factor method was used to estimate and explore the temporal and spatial characteristics of carbon emissions from
animal husbandry in China from 2001 to 2017. Based on the amount of meat consumed according to the dietary index of the Chinese
Dietetic Association, the carbon emission trend was projected in 2060. The results demonstrated that from 2001 to 2017, CO,e emissions
from the animal industry in China fluctuated and reached their peak at approximately 486 million tons in 2005. The proportion of carbon
emission from gastrointestinal fermentation was considerably larger than that from livestock manure management. Further, the carbon
emission from non—dairy farming was notably higher than that from other livestock and pouliry. Additionally, in terms of spatial
distribution, carbon emissions in south—central and southwest China were higher than those in other regions. Adjustments to healthy meat

consumption standards set by dietary targets might yield a significant positive impact on carbon emission reduction, thereby decreasing
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carbon emissions from livestock industry by 25%—75% over the next 40 years. Our study showed that the carbon emission peak of the

livestock industry in China was achieved in 2005 dring 2001 to 2017. The continuous reduction of carbon emissions from the animal

industry in the future through the improvement of dietary structure will enable the realization of national carbon—neutral goals in China.

Keywords: carbon emissions from the animal industry; temporal and spatial characteristics; carbon emission peak; dietary pattern; trend

prediction
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Figure 1 CO.e emission from animal industry in China from

2001 to 2017
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Table 1 Greenhouse gas emission coefficient of each region of national animal husbandry (kg-head™"+a™")

X o 1 W38 % % Gastrointestinal fermentation ZE %5 A 58 Manure management
Region Livestock CH.HE R %L CH.HE R 5L N0 HE Z &L
et LUES 88.1 7.46 1.846
EIRES 529 2.82 0.794
EES 8.2 0.15 0.093
ITES 8.9 0.17 0.093
1.0 3.12 0.227
ES ZWgEAT 0.01 0.007
e|d LUEE 88.1 223 1.096
B[RS 52.9 1.02 0.913
(i ES 8.2 0.15 0.057
eSS 8.9 0.16 0.057
i 1.0 1.12 0.266
R 2 AT 0.01 0.007
R LU 88.1 8.33 2.065
SRS 52.9 3.31 0.846
EIES 8.2 0.26 0.113
eSS 8.9 0.28 0.113
b4 1.0 5.08 0.175
8 ZWEATT 0.02 0.007
TR LUEE 88.1 8.45 1.710
E|IES 52.9 4.72 0.805
#Hp 8.2 0.34 0.106
ITE= 8.9 0.31 0.106
bra 1.0 5.85 0.157
K& ZWEATT 0.02 0.007
[iffee] LUEE 88.1 6.51 1.884
EIES 52.9 472 0.691
EIES 8.2 0.34 0.064
ITES 8.9 0.31 0.064
b1 1.0 5.85 0.159
R Z WA 0.02 0.007
[liE]4 LUEE 88.1 5.93 1.447
EIRIES 52.9 1.86 0.545
e 8.2 0.28 0.074
ITES 8.9 0.32 0.074
¥ 1.0 1.38 0.195
K& 2T 0.01 0.007

T CH. N0 Y H2 IR TPCC ARG PEAGI AL H 7 4F FRURE COL I IR F 1 27 501 273 AP 30K C Ose f L
Note: The following CHs and N,O are calculated according to the COze of 27 times and 273 times of the 100—year—scale CO, warming potential in the

IPCC AR6 Assessment Report.
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Table 2 Carbon emissions per unit of meat

FhZ Specy Jii i Mass/kg THE L Carbon emissions/kg
R 1 39.20
A 1 27.00
A 1 12.10
ielg 1 1.80

TE A P AR IB0X 4 2678 85 P - P S (A Bz 1) ek
AOBBHERL I, BV 1 kg PR /B ROBRHERL DY 20.025 kg, IS5 70 [ i 4
A A UL = AR BUCR BUZE (CPCD) B R 22 (0.03%) H/ 1.

Note: The data in this research are used to calculate the carbon
emissions per unit of meat quantity by taking the four kinds of meat as a
whole, that is, the carbon emissions generated by 1 kg meat are 20.025 kg,
with small error (0.03%) with the data obtained from the life-cycle
greenhouse gas Emission Coefficient Database (CPCD) of Chinese
products.
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Figure 2 Changes of COse emissions from animal husbandry in China from 2001 to 2017
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Figure 3 CO,e emission from livestock and poultry species in China from 2001 to 2017

B %X &Poultry

3 itig

3.1 2EEHRIHRAERTHESRSIIR

A S L4 [ BOW ARHE R A 580 42
W4 A e BE O X EA TR HE RO T3 . RS
W B POl A L = AR B PR HE IR A T4
4G A COse HER R A0 HT . ARSI 115345
KR, 4 POl HE R B2 BB T R A
I H M 2001 4F % 2017 48], 7E 2005 4FHElCRE A 3 T
WAL, 30 RTS8 5 S S A s 1 o B RO s HE T e B
KEHF . & O A a ke AR Z A E KN ZE, a0
FESTE R CON TR AR 254 I fb %) (2T R
(GDP.EWNINA Gy ) F AR (BB A |
F1 oA T 2470 ) VA DG BOR (2 MUK ) o 2006
AEAZ B IR VIR E R B BR TR DL KA T G 1 A
TIOR8 RS SR i T AR S R
BT PG B S KR N, B B AT
o 2RI R, B 2 DRI B T IR & ol iF AR
JEMARA I . B3 TR i n) 5 S R A 45 4 kA
TARME, A RS R A S EGE B R, 1 R T M iE
R AR CHLHERICR A REAIG , 5 242 80 2006—2007
AR 1Y B WO BR HE R T 2005 48 5 S 30 B B R
Ko, 76 I 1T L AR 975 % ik 114 ] o), A A s 444 o

&3 20172060 R ERAEMERIZE (k)
Table 3 Different meat consumption settings from 2017 to 2060(kg)
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Figure 4 Prediction of animal industry CO;emissions in China from 2020 to 2060 under different scenarios
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