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Spatial-temporal evolution and influencing factors of nitrous oxide emissions from animal husbandry in
China

HAN Rumei, WANG Ying', FAN Yiqi, SHANG Zhiyu

(School of Public Administration, China University of Geosciences(Wuhan ), Wuhan 430074, China)

Abstract: To assess the spatial-temporal evolution, decoupling status, and influencing factors of nitrous oxide (N.0) emissions from animal
husbandry in China, this study applied the emission factor method to estimate N,O emissions across 31 provinces from 2000 to 2022.
Through multidimensional analysis encompassing total emissions, structural composition, and emission intensity, we systematically
revealed the evolutionary trends and spatial distribution patterns. The Tapio elasticity decoupling model was applied to examine the
emission —output value relationship of the animal husbandry, complemented by the Logarithmic Mean Divisia index (LMDI) model to
determine the influencing factors and their contributions. Results showed that, from the total amount, national N,O emissions of the animal
husbandry exhibited a growth—decline-rebound trend, reaching 2.418 X 10° t in 2022, with high—emissions clusters concentrated in
southwest, north, and central China. In terms of structure, swine manure constituted the dominant emission source. In terms of intensity, the
intensity of N,O demonstrated a declining trend across all provinces, particularly pronounced in the northwest and southwest regions.
During the study period, the relationship between N,O emissions and its production value primarily alternated between weak decoupling
and strong decoupling, exhibiting poor stability. The analysis of influencing factors revealed that both economic and population size factors
contributed to the increase in N>O emissions from the animal husbandry, with economic factors being the predominant driver at
approximately 6.173x10° t. In contrast, efficiency and structural factors acted as suppressors of emissions, with the efficiency factor playing
the leading role in emission reduction, contributing a total of 4.567x10’ t.
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Table 1 Emission factors for N>O from the animal husbandry in different regions (kg-head™-a™)

X3, LGS EIRUES KA ks IIES 1% B 4 g £ g
Region Dairy cattle Non—dairy cattle Buffalo Sheep Goat Swine Poultry Horse Donkey Mule Camel
e 1.846 0.794 0.093 0.093 0.227 0.007 0.330 0.188 0.188 0.330
A4t 1.096 0.913 0.057 0.057 0.266 0.007 0.330 0.188 0.188 0.330
TR 2.065 0.846 0.875 0.113 0.113 0.175 0.007 0.330 0.188 0.188 0.330
4 1.710 0.805 0.860 0.106 0.106 0.157 0.007 0.330 0.188 0.188 0.330
i 1.710 0.805 0.860 0.106 0.106 0.157 0.007 0.330 0.188 0.188 0.330
[l 1.884 0.691 1.197 0.064 0.064 0.159 0.007 0.330 0.188 0.188 0.330
[kl 1.447 0.545 — 0.074 0.074 0.195 0.007 0.330 0.188 0.188 0.330
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Table 2 Classification of Tapio decoupling elasticity levels

RS A T
Ji 44 S <0 >0 1<0.00 FRACRZS
5535044 >0 >0 0.00<1<0.80  FEHIAEIRZS
TR <0 <0 >1.20 A AVPIRAS
Y HMRKERE >0 >0 0.80<t<1.20  AATHCRZE
TR <0 <0 0.80<t<1.20 A ARPRE
e PIkmabisd >0 >0 £>1.20 AATHCRAS
EERYIEA| <0 <0 0.00<1<0.80  AATHCRZAS
SR BB >0 <0 1<0.00 S AN B

1.3 LMDI&EY
AMFAEYE TR 005 R Y 1Y Kaya f8
SR RE O NLO HEAIAH IR SH R 25, HARUTF

N _ LO _ GDP

M=o or*p P (3)
N LO GDP

[E_iLO;SE_ chp EE= P (6)

KA P RN EACNIE & Ol A 7= 55 % (B R
b NoO HETCR ) 5 SE 0y 38 Ol Mk 2544 (F ol )™
—188—

{HTEGDPH ) f EL ) s EE MR (A GDP) . |
RS PR I 2 bR AL AL BE, 45 H5 bR 22 0] HA AT Hebk
h T it — A R 45K Bl R 20 R 0L NLO HEJiK
IBTIR , 275 S EEIR ST, R LMD AL fin il
ORI AT A5 P2 B I NLO HE ) S

AN=N"-N"=AIE+ASE+AEE+AP (7)
R s ®
AP=Z%XM£§ (11)

AN S E ok N0 AR fb i, NS L3 & HOlk NLO
HEC I, VO B & Bl N.O HElC i, ATE L ASE
AEE AP 53 51 ACR N R BRI R S E R
AN TR R 225800 3 olk NLO B s AR fh i, By
I e ()~ 45 hR LA B WG 1 R IK
BEATRRUEAL AL B 3B G0 A 22
1.4 BIERIE

A FE T 7 0 BEEAIE T rp B Ge AR S ) O
Al AR S )P E AR AT GE AR S B S R A )
DL R 31 ANE T OR B IR &) A G4 25

2 HRE5HH

2.1 HEEHO N0 HER Bt 28 8 25451

SRR A B R B Ol NLO HE il B 20 285 1
AR ZS [8] S A FEAE , ARBHF 5T DA it 235 4 ik —
AUERETF SR AT . MWHER S PR A F o, 3
] 7 Ol 8 NLO HE B S B0 TR - S sy AR Ak
L KIS ,2000—2005 4, % HOlk N.O HE i 5
P B S E T #2000 4514 2.633%10° ¢ E T
22005 14 2.993%10° t, ¥ IF 4 13.67%. $R1fii, 2005

http://www.aed.org.cn



e, F pEERIEN T RANR = REFIERZMER

2026518

AEHEOT IR T B, IR IK 18.14% , 3] 2015 AEHERE N
2.450x10° to fHfFFEE &, 2015—2022 4, HE ik 2
PRI a3 1 2015 419 2.450x10° ¢ T B %1 2019 4
[ 2.049%10° tJ5 , [0 Tt 55 2022 4F- 11 2.418x10° t, M55
(B 2041 7, HE R X 3822 S5 B e (L 1), HE s B X 32
BRI E PR ARAL AR R X TR L D
FIL AR =48 0 HE o f ey, AR B HE I 43 501
2.29x10%.2.07x10* t F11.93%10* t. HERCRAE X 4 e
RV PG X, A, HE 4 500 t.

(a)20004F

0230460 920 1380 1840 km

BB L FORE R EE RO N0 i 3%
HEAIR (33%) , H R AR W4 (27%) FIZK 8 (16%) o
2000—2022 4, 5 3% T B0 NLO HE i M 7.74x10% ¢
A 8.02x10° ¢,y g DU R FEHE . KE
NLO HE ik 2 M 3.25x 10* t 3% & 4.74x 10* t, 34 iE N
45.85% , FEAEPAEILAR 0 )RS . ARG
NO HEC R M 9.44%10* t [ % 6.58x10% to ILAb, Wh2F |
LU= R 2 =Rl 3 NLO HE OGRS , PR v 4 HE
K-, 20 AN = NS S, R R

(h)2005 4 ! N

0230460 920 1380 1840 km

0230460 920 1380 1840 km

(d)2015 4

(e)20224F

0230460 920 1380 1840 km

B Ol NLO HEE T

TeHH [ 10.49~0.89)
~[0~0.15) [ [0.89~1.48)
C[0.15~0.49) B (148-2.81)
FHEfk

. v

B o . =

B K .

. T

. [ e
e [ I%#&

# S GS(2025)2653 %
Bl 1 smEEH N0 HE A = B TS

Figure 1 Spatial-temporal variation characteristics of NoO emissions from animal husbandry in China
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Table 3 Decoupling between N>O emissions from the animal
husbandry and the animal husbandry output in China
(2000-2022)

i —— yT——
2000—2001 0.0277  0.077 1 0.3589 55354
2001—2002 0.0165  0.061 7 0.266 5 55 54
2002—2003 0.0303  0.1282 0.236 1 5554
2003—2004 0.0363  0.2762 0.1313 55 Bi4
2004—2005 0.0194  0.093 4 0.207 2 BEY IR
2005—2006 -0.0122  0.024 8 -0.494 1 SR
2006—2007 -0.1614 0.1822 -0.886 2 SR
2007—2008 -0.0390 0.276 4 -0.141 0 SR
2008—2009 0.0114  -0.054 1 -0.2100 S 7
2009—2010 -0.0010  0.069 7 -0.0150 SR IBLAL
2010—2011 0.0015  0.2374 0.006 3 BEYIREA)
2011—2012  0.0119  0.055 1 0.2152 55 5144
2012—2013 -0.0051 0.0458 -0.1107 B4
2013—2014 0.0079  0.018 3 0.4312 55 bi4
2014—2015 0.0015  0.028 5 0.053 1 55 B4
2015—2016 -0.0236 0.064 6 -0.365 8 S
2016—2017 -0.0649 -0.0739 0.878 8 iRk
2017—2018 -0.0191 -0.0226 0.845 8 iR
2018—2019 -0.0659 0.1522 -0.4329 SR
2019—2020 0.1035  0.2178 0.4753 55 B4
2020—2021 0.0475 -0.008 8 -5.3789 SR
2021—2022 0.0206  0.018 6 1.107 0 K 4
2000—2022 -0.0818 4.4985 -0.018 2 5B
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Figure 2 Influencing factors of N.O emissions from animal husbandry in China
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