PG RL24 2024,52(3) :35-49 Journal of Shanxi Agricultural Sciences

doi:10.3969/j.issn.1002-2481.2024.03.06

o [ e b & 35 49 R T 1 HE AR ALE
Xz E = K = RS

HRH DR L E
(LRI R RS W SRR 2 T WF 50, B 2000925 2. [8] 5 K2 o 7 B8 32 SC24B% L 1 200092,
3 VR K AR S TR 2 B, B 200092)

BB TR SR R S W IR A HE AR R I I e I e, R T A 9 3 P R R R R v S R
FE TV $2 LI ARG , BF 52 18 56 2R FHHE RO 05 I 35T 1990—2019 4F 4 [ A 1 530 5376 1 a0 HE il &, 3 43 b7
B T F I (BRHE MR 7 2 50 ) 314048 GAT B I8 5 SECHEBCRRAE o SRS 0T LMD TR B R AR vp g ik 23 3
FEA M I 55 0 U T SR Al 1 K TR ORI e e HE e A 3t X2 ek o 25 R R, 1990—2019 48, 42 [
Al B 590 W A ECHE I B T 1996 4F ik B e R, e A B2 B0 M R A Al A 5 A [ 9 TR 9 N 49 0 A SR e 2
LA A 5 2 g B TE AU AR B —AK g ol 5 BE RO MG Jd o 8 T AR ™ o i i i 9 B HAR O I 5 W R i Ak 2 A e
ok B S0 A B R AL, MR 0 % s R R T 9 PR AR i A 7 i M B o L (36,7506 ) Fem , Herl,
A R SR o bR i 2206 5 AR B S R i Ak R A B AR B 2R IR A A G S LR, LN A
RN R0 55 EL 4% HE S AR B e T 2472 305 1 S HE et 8 w8 110 2 b b 8 07 5o T 2% i A ol 2 53 0 U3 4 S
Y 3R By P 2R 2 B S S AN T AR 4 TG ARl B 0 R A R I A ) T IR B R Bl 2 O R T AR
WY S 6 3 288 IO AN T B A5 M8 o T P A A e N AT P Gt T A A R ARl 2R B SR A B, X
LeAg R T I 2 B RS PR )

KB A F Y5 TR LMDUBER ;5 i S8 R0k 5 HEBCRAT s 3R 30 [ %

HES XS X712 XEkARIRAD A X EH S :1002-2481(2024)03-0035-15

Characteristics, Driving Factors, and Differentiation of Active Nitrogen
Emissions from Agricultural Waste Sources in China

DU Huanzheng"**,ZHANG Weiwei"?, WANG Tao*’
(1.Institute of Ecological Civilization and Circular Economy , Tongji University , Shanghai 200092, China;
2.School of Marxism , Tongji University, Shanghai 200092, China;3.College of Enviromental
Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract: In order to study the emission patterns of active nitrogen from agricultural waste sources and monitor active
nitrogen pollution, and provide theoretical basis for reducing active nitrogen emissions and improving nitrogen pollution control
fairness, in this paper, active nitrogen emissions from agricultural waste sources from 1990 to 2019 were measured based on the
emission factor method, the characteristics of active nitrogen emissions in 31 provincial administrative regions of China(except for
Hong Kong, Macao and Taiwan) were analyzed and confirmed, and the driving factors of active nitrogen emissions from
agricultural waste sources and the regional differences in active nitrogen emissions were studied and analyzed with the help of the
LMDI model and the concentration index. The results found that from 1990 to 2019, the national active nitrogen emissions from
agricultural waste sources showed an M-shaped trend, with the peak occurring in 1996, and the per capita active nitrogen
emission intensity across the country showed a pattern of low density in the northwest and high density in the southeast with the
Hu Huanyong Line as the boundary. Based on the two dimensions of front-end consumption of agricultural products and
terminal—-end disposal of agricultural wastes, the emission characteristics of active nitrogen were examined. From the perspective
of the end of consumption of agricultural products, the highest proportion of active nitrogen emissions(36.75% ) was from active
nitrogen emissions by consumption of meat agricultural products, with beef and lamb accounting for up to 22%. From the

perspective of the end of terminal-end disposal of agricultural wastes, the proportion of active nitrogen produced by the disposal
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of livestock and poultry manure was relatively high, and for livestock and poultry manure and straw, direct discharge and

combustion returning farmland were both the two disposal methods with higher levels of active nitrogen emissions. The driving

factors of active nitrogen emissions from agricultural waste sources at the national level were the economic development effect.

While the main driving factors of active nitrogen emissions from agricultural waste sources at the provincial level were the

economic development effect, and the purchasing power effect, and consumption structure effect. The total active nitrogen

emissions, per capita active nitrogen and land—-averaged active nitrogen emissions were high in the provinces with strong

agricultural economy, and they undertook more nitrogen pollution environmental pressure.

Key words: agricultural wastes; active nitrogen; LMDI model; concentration index method; emission characteristics; driv-

ing factors
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Tab.1 Agricultural product categories and corresponding consumer categories

A5 i Fp s 1M e
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Tab.2 Uncertainty in total active nitrogen emissions from agricultural waste sources based on sensitivity analyses ;

f5#5  Index 1990 1996 2006 2019
HBERASE  Livestock manure and urine coefficient 5.42 5.25 6.39 5.86
& B EIR & A ARE Nitrogen content coefficient of animal manure and urine 5.42 5.25 6.39 5.86
Ib 7 X6 2L Disposal method ratio coefficient -4.37 -4.23 -5.96 -5.53
FEEERFEEEARE Livestock manure and urine active nitrogen coefficient 5.53 5.09 6.27 5.75
AR WA Grass to grain ratio coefficient 4.58 4.58 1.50 4.12
FEFF & 2 A% Nitrogen content coefficient of straw 4.76 4.76 1.68 4.24
FEFFAb B 7 R KL Coefficient of straw disposal method 3.61 3.61 0.96 3.22
FEFF IR TG PE 2 R KL Straw source active nitrogen coefficient 4.41 4.41 0.07 3.69
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Tab.3 Uncertainty in total active nitrogen emissions from agricultural waste sources based on error transfer %
HEbr  Index 1990 1996 2006 2019
FEFFURIGE - Straw source active nitrogen 13.25 12.74 17.32 16.58
FEEIRFEEESA Livestock manure and urine active nitrogen 11.69 12.84 11.2 11.59
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Fig.1 Active nitrogen emissions from agricultural waste sources in China from 1990 to 2019
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Fig.2 Spatial pattern of active nitrogen emissions per capita
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Fig.3 Spatial pattern of land—averasged active nitrogen emissions
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Fig.4 Active nitrogen emissions from agricultural waste sources of different agricultural products from 1990 to 2019
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45



PG 4l Bl 2 2024 4R 55 52 445 3 1

MIE 8 1T LU H, 7E 58 I, 36 F Rk 28 35
K- HE P 1 55 v il 8 35 7 2 X 4 B 28 10 R D, 1
b 2 B K R A T AR R R L.
F AR GDP HETF 1 46 rhth 8, 78 1990 . 1996 4F
et T4 AT LR UK 2 AR ST AR

100

— 1990

1996
— 2006
— 2019

P o)) ]
(=} (= (=]

percentage of cumulative

TR HEUE & & e B %
Total reactive nitrogen emissions as a

™)

=)

40 60 80 100
BAGDP 5 H &t /%

Cumulative share of agricultural GDP

1 1
0 20

100 -
— 1990

1996
— 2006
— 2019

o
(=

60

40

nitrogen emissions

HUEIIE PR HER R & H Bt
Cumulative share of land—based reactive
%)
S

Al GDP 28 55 7K PB4 13 10 A4 Ml 152 55 0 105 1% R
HefcE Z 096 0 . JEF b330k GDP HEF 4
M ZE, 76 1990 .,1996 . 2019 4F 2 2 3 1 46 % #4 iy £k |
T B K AR (7 BT RO GDP BRI A
b 5 9 5T 1 RHE R A 2 A T

100

— 1990

1996
— 2006
— 2019

80

60

percentage of cumulative

20

NEREE RS & & L Rt

Total capita reactive nitrogen emissions as a

40 60 80 100
AB G DP s e B 3179

Cumulative share of agricultural GDP per capita

1 1
0 20

1 1
0 20

1
40

1 1 ]
60 80 100

AL HEH AR GDP s H B /%

Cumulative share of agricultural GDP per unit of cultivated area

E8 1990—2019 FRBRUEF K EHFHEERHEMEHEPHL

Fig.8 Concentration curve of active nitrogen emissions by agricultural economic level from 1990 to 2019
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