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A FH M T HE Rk TR A FH b Ak I it P L 3
B SRS BB A R, TR R

ENZ”&?& = (ENH:HE +EN%H +ENM ) XEFEB; (2)
KBy, AT N,O B (BT 1) 5
E\ o WA AL RERE A (B T 0) S B ST
R (B T 1) 5 By, WEEIER (AL T 1)
EF o NACHH N, O HEHERH T (£ 1).

F£1 KAMN,0 HEHHETF
Table 1 Direct emission factors of nitrous

oxide from agricultural soil*"

[X 45

I X (5, s, 1, &, PO, B2,
1vE, 7 &)

I1IX (PR VT, bk, T7)

IR (e, K, b, iR T re)

IVIX (L, b, VL5, 2R Ve, 1L,
[ERLNIREVS)

VIX (74,04, fad)

VIX (=, 5M)

EF 1/ %

0.56(0.15~0.85)

1.14(0.21~2.58)
0.57(0. 14~0.81)

1.09(0.26~2.20)

1.78(0.46~2.28)
1.06(0.25~2.18)

FFFAE M7 A OSB3
Exyge = z (M/L; = M;) X, XK, + Mi/L; X a; X K;,
i=1

(3)
Hodr By, RS FFAE BEC(BA0L: T 0) s M, K% i Fi
{EAPRERL™ B (R0 TT ) 31, R @ AERI 0 285
FHGB, W i TR RS FRE 0 3, KR 5 i A
WIRRE T & R s, R i RIS HORLE H (2 2).

x2 FEREHSH
[21]

Table 2  Parameters of major crops *

S A L A A SRy N
detey Fae T BEEEE gy BELE
K#E 0.855 0.0100 0.00753 0.489 0.125  32.30
FEX  0.86  0.0170 0.00580 0.438 0.170 9.30
/NFE S 0.87  0.0140 0.00516 0.434 0.166  76.50
¥ 0.87  0.0170 0.00730 0.393 0.185 4.00
KE  0.86 0.0600 0.018 10 0.425 0.130 9.30
B 015  0.0080 0.00800 0.830 0.250  61.85
R 0.83  0.0131 0.01310 0.830 0.200 9.30
¥ 0.45 0.0040 0.01100 0.667 0.050  39.92
JARE 0.83  0.0410 0.01440 0.830 0.200  61.85

A N, O HEs = 2 DL E AR 3, A4k
T B LEEAR /IS, ks 8 SRR S e AR T L N, 0
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FH M0 BRI R AT RS AT A H R IRt e e rp

FEAE) N, O, X AH A AT () Ak 3 45 SR /)N | TE 45

S AT A FE s B HE AR A SR A T i HE .
PIFAEE B A B N, 0 HE AR

E

N20 manure
Horb By HE B S N,O R (A3
T 1) 5EF o e M 1 58 B FEMEAT BEHETL N 15 AP,
i KEE WG, BARSHULE 3.

= ZEFNZ(),nIar|ure XAP[ x 1077’ (4)
i=1

*®3 TERSEGEESEHHE T

Table 3 Emission factors of livestock manure management in different regions""’ kg/(3k-a)
X 35k LUER A4 EIES IES P 5 o 7 Cia
Er=5[d 1. 846 0.794 0. 093 0. 093 0.227 0. 007 0. 330 0. 188 0. 188 0.33
Ak 1. 096 0.913 0. 057 0. 057 0. 266 0. 007 0. 330 0. 188 0. 188 0.33
R 2. 065 0. 846 0.113 0.113 0.175 0. 007 0. 330 0. 188 0. 188 0.33
R 1.710 0. 805 0. 106 0. 106 0. 157 0. 007 0. 330 0. 188 0. 188 0.33
Vird 1. 884 0. 691 0. 064 0. 064 0. 159 0. 007 0.330 0. 188 0. 188 0.33
[iiE ] 1. 447 0. 545 0.074 0.074 0. 195 0. 007 0. 330 0. 188 0. 188 0.33

1.1.2 Theil #3547 %

Theil $5 8RR 28 R 168 B B /R 6 40, 4538
RS I R R S8 N,O HEi— 20 4
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T = Ll Y (e 5
. Z(njn Y, )
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7@=Z[“}Z(“ﬂm “, (6)
i Tc J Tc,i ﬁ
Yi
T=T, +T,,, (7)

Forbci A 53500 DR DI B DX S0N 48 A B, T
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N,O HFcsE, T, A XK Y j A AR R S8 N,0
HEc:, Y o4 AR A 7 UL, Y, DO 7
(B, Y, 0 X0 A AR B, T RO R B¢
N,O HEBCH SR 22 5 1) S IXIR) 25 R 43, T,
DXl A ) 22 5 F

L2 HiEsRiE R XX 5

1.2.1 #¥FEERR
AR VEY =7 R E . F8 8 kT

ChEZEHHAFREE) (2000—2019) | [HE R E 7 E
FOAELE) (2000—2019) , A [A] X B A i N, O
- EZEARAEY S BRI & 20 2
HER R TR0 U5 T (8 O = AR BRI 45 R (K
1)) (EZRERMCEZE 145,201 4F) , Bl id vk
itk 4 Pk,

x4 HIERBRESITSWN

Table 4 Descriptive statistical analysis of data

2R B/ME EBOKME PWE S %
Ingff’;#%/ 90 506.5 143 452.0 119921.0 17 682.1
AR/ (T t)  4146.4  6022.62 5258.4 642.3

HEREER/ (7)) 566 651.8 898 715.0 653 498.7 70 460. 2

1.2.2 R3Ex %

SRR R T R i AN [ DX 38 =2 ) ) 2 S5 e PALAE O
PRV AR SO I HLR AN [ 55 e A R AT 5 0 (HBIX.
IR A JRE Y e RECRE) < DU R AR R 5 N R SR
LTI BRI B e 4 RAR A 5 R AR T
PHFRFIZRJEAR IR , 8 K2 XA 6 AL AR Uit AR i
T PRV IR BT AR R T R RS R L
FZRILATFIX (£ 5).

2 HRE5HM

2.1 £EKRIES N, HMETHL

2000—2015 4E& [FE A&l &R 4t N,0 HEfca 2 3
REAR T 2000 AEHECR N 69. 98 T t,2015 4F
HEcE: Jy 86. 01 J7 t, [t 2000 4E84 0 T 22. 90% , 4F
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F5 RAUERS N,O HR# R Xigkl o
Table 5 Regional division of agricultural

N,O emissions research
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Agricultural N,O emissions from 2000 to 2019
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Fig. 2 Agricultural N,O emissions of the four major regions from 2000 to 2019
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2.2 54 N,0 HEHETWL

O BRERRIE R, AR (T AR X Z E]
AR 22 ER.2019 4R AL R S8 N,O HEBE e 1
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5.695 J3 t, “FHAHZE 100 1%, EEZE FRE TS
I A A FH B0 AS TR) 00 R 24 4 B 4R b HE i
A 4.20 J7 £.2000—2019 4E 4l & S8 N, O FHE
DA B A AE IR LAY L BGI ER A , 91 4n
Jbat | i REAE 50 i X Al s B
FRCR Rl 2 At st il R4 N,0 e &= A
2000 4F 1% 0.298 J7 t K FEE 0.056 J1 t, © BF
T 81.25%.
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FERAE B E TR BE LI e Hrpde
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2000—2019 4E[A] PR IR AE AL , 2019 4F WEH L350 5]
ik 86.6% .83.48% .88.1% .57.62% .70.61% , —
J5 PR BB Ak D T A0k 55 8h T, AR i Ik A=
ML SEE2010, 3/ T 97 sh A =R B =R
G — 7 T R IR B A AT AR S ARl 7 M 25 4 1A
B WA, KR ARBR A B A ARl 5 T R
JRE T B R ER SR T A R SE N, 0 HEK
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48 N,O HEf 9 25 a3 LU B RR IR Y L AR 4
PIHER R 2 BT B3 ol RS N,0 HE i i
2000 4% 5. 12 J7 t FREF] 2019 4E () 4.03 J5 t, H
o BN 2. 69 JT t RN 2.59 JT v, 51
A FRHERE N 2,43 J7 ¢ FREH 1,45 T3 t, HEK
IR AT A4 D DR A 24 Ak A it R 9 R [, 2000
AE[ 423,19 J7 v /0 F] 395,34 J7 v, 5 — AT REJR
DR 2 5 5 RS RN 285 ) 1) T

ol R4 N,0 HE 2B itk b, 2 24E
HEE)T VY R VLR AR Y, 2019 AR HECE: 43
5,64 t.5.69 J7 t.3.93 J7 t, X By 1y A ]
SR B TR KA, LA R 4 A ], HoA FH b HE dik
BN 4.20 J7 v, S A = 1.50 U7,
I, A 3 N, O JaiHE A B .

2.3 Az E XFZE N0 HEERTL

Theil 7545 /4 R 5 2 7T LUK 22 S5 47457 4, D
T RRXBNES, T, #BRXEEZER(F6).
2000—2019 4F, 4 [F Theil 48§ % 2 90 ¥ B M 425 1k,
2000—2003 4, Theil F8EUM 0. 039 KK 0. 044, &
2008 4, Theil 850 F [ 0. 042, Z J5 £ 2010 43k
FEAH 0. 052,2000—2019 4F 5 25 IR 48 B4 B hn
R IR T Z5EY REA /N, SR BN TR
Hy R XN ZE R85 T, A 0. 019 353 0. 031,
Xk () 28 /R8O 0. 021 FREF 0. 014, B X3 A 2
SEBET K, Kk R 22 B W ).

& 6 2000—2019 £ Theil F5E1E
Table 6 Theil index values from 2000 to 2019

#h T, Ty, T |y T. T, T

2000 0.019 0.021 0.039 | 2010 0.021 0.031 0.052
2001 0.021 0.023 0.044 | 2011 0.020 0.025 0.044
2002 0.022 0.021 0.044 | 2012 0.020 0.023 0.043
2003 0.023 0.021 0.044 | 2013 0.021 0.024 0.045
2004 0.022 0.019 0.042 | 2014 0.022 0.024 0.045
2005 0.021 0.019 0.040 | 2015 0.024 0.022 0.046
2006 0.020 0.020 0.039 | 2016 0.026 0.019 0.045
2007 0.022 0.020 0.042 | 2017 0.030 0.017 0.046
2008 0.020 0.021 0.042 | 2018 0.029 0.016 0.046
2009 0.019 0.027 0.047 || 2019 0.031 0.014 0.045

M8 RIXIA KA (R 7) , b IX Ik mE #BTH
T RV P X8 4 VL i BT Y Theil 45 4%
KR DRI 71, Theil 4540 2000 4F
[ 0. 027 H5K 4 2019 4E1 0. 066 , X I P A ML 7=
4t N,0 Hejik 2 5 ik — 29 KA ARSI
KPGILIX I Theil F5E0E BT B, ALH AT IR X
BN 0.006 R %K 0. 005, AT IX I 0. 036 F
Bk 0.024, KPGILIX M 0. 141 TR 0.084, [X
BN RS N,O HE 2 B 46/,

R 7 2000—2019 £F X5 Theil 54
Table 7 Regional Theil index values from 2000 to 2019

X 35 2000 4E 2005 4F  20154F 2019 4F
ZRAb XI5, 0. 027 0. 024 0. 049 0. 066
ARAR TR X3 0.036 0. 036 0.013 0.024
AL AR Tt XI5 0. 006 0.008 0.008 0. 005
A AR I X3 0. 002 0. 000 0. 009 0.010
PNt 0. 141 0. 141 0. 107 0. 084
KGR X I, 0. 020 0.029 0.034 0. 046
KT P i X 3 0. 005 0. 008 0. 004 0. 008
BT P i X 0.001 0. 002 0.013 0.018
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Abstract The proposal of carbon peak and carbon neutrality goals will have a transformative impact on the socio-
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economic development of China.lt is of great significance to clarify the agricultural N,O emissions for the realization
of the dual carbon goal.Here,we calculate the N,O emissions from agricultural system using China’s crop planting
and manure management data from 2000 to 2019, use the Theil index to explore the difference in N,O emission
among four major regions and eight economic zones,and propose suggestions for China’s low-carbon production of
staple grains.The results showed an increasing then decreasing trend in N,O emissions from China’s agricultural sys-
tem during 2000-2019.The N,O emissions increased during 2000-2015 from 699,800 tons in 2000 to 860,100
tons in 2015, and then declined to 764,300 tons in 2019.The N,O emission significantly varied between provinces,
which was 560 tons in Beijing in 2019 and 56 900 tons in Henan in 2019.Along with the concentrated trend , diverse
variations in N,O emission were observed between provinces and regions.The provincial differences first expanded
and then narrowed, and have stabilized since 2009. For the eight economic zones, the Theil index showed a
downward trend in the northern coast,eastern coast,northwest zone,and an upward trend in other zones.To reduce
N,O emission, it is necessary to carry out low-carbon production of major grains targeted for different regions and e-
conomic zones ,especially for the central region, western region, northeast zone and southwest zone.

Key words dual carbon goal ; agricultural system;N,O emissions;Theil index;low carbonization



