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Table.1 Calculation parameters of resource utilization po-

tential of crop straw

ﬁ/ﬁ' H S(;[s>.13—18J

Straw and grains

i R A S

Collectivity coeffi-

(EIES

Crops category

ratios cients

INEE 1.30 0.73

Tk 1.20 0.85

BREY BT 1.59 0.85

[p 1.60 0.85

Heswy 1.50 0.85

. PN 1.34 0.56
HHAEY .

HeEHxk 1.60 0.56

e o4 0.46 0.73

HRE He#x 0.46 0.73

hEHEY 1.22 0.83

i 3 0.10 0.60

AR AE RS FE 4 d b BRI 4L R S 0 ) 1 ofE FE AT
AT 1500 kg XA BE % 550~800 kgo 2020 4F
B RO R T AR R R R
GeitHd

(3) AL R FHVE ) - 32 2248 T Tk
FRA T T AR ROR W Rk T T R A A
T kA6 A = 2 25 G b B A B R 25 A R
DD .

(4) JEORME R FH W8 7 32 220248 FF il i A 1
M b 1 1 AR A5 I R A B . BB R i S
e h RS A BRI R A R DD .
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LR RRE AT AT IR L B A AR 2 B AT
BAK B RS AR . R RE VR Ak R A A AT 2%
R AR e O SRS FE A B S0 TR A 1 RS R
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VE ) b FF 4tk Ak I e Dol HE St 2 4 4 0 5 AF
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CQ=2] CQ+CE, XS, 3)

CQ.=(CS,— CE,+ CR, X r,) X SU, (4)

K CQ MEWFEFF 4 it A A H AT 9l HE R COL g,
tCO,eq; CQAVEYIREFFHEAT 5 « b 77 =R F s ] ik
HER CO, 8 ,1CO, eq; CE, RAE YIRS FT 28 K B8 behf i
WHEC R B, 1COLeqt 5 CS, MAVEY RS FFHEATEE i b
77 ) FH I 9 BIE 280, 1CO,eqet 5 CE R VEYIFS AT
HEATH @« F O R e 4 A= A S 300 %) e HE Tl 3R 4K,
tCO,eq-t"; CR, A VEWFS FF #4755 ¢ B oy 2R HT B
IR AR 1 4 A A R R HE L R 8K, 1COseqet s
NFEFEREREGSU N EY RS AT S i 0 7 LY
I HECR

R2 BHLEUNASENBRCRBRBEHERRH
Table 2 Carbon sink and emission coefficient in the pro-
cess of full quantitative utilization of straw

B 1CO, eqet !

VDN Sy
Utilization mode cE Category Cs,
MWAED 0,004
AL A L 0.011"% ’ 7
it H FAFG T 0. 1470927
WRHED 0,028
ek m 0,021
Tl R 0.074%"  F&miEm 0. 132
AEREE 0,090 _ _
BT AL R ﬁﬂﬂﬁ%@% (>.o42f21 - _
Mrzm 0,131 _ _
HATAE  0.139%  @EEsEH 0,513
PR 0.146Y KaiEME 0.804
SALA T 0.141"%  BIEE  0.598
NHE#E —0.362"% 0. 30872
JEEHME R WA
it 2K 0. 711" 0.290""

T CERYAZ S TR RS R NARAF IR 18 I, B i i
18 I TE AL S F A Al B CO,L K

Note: The calculation boundary of CEi included the CO2 emis-
sions from straw after crop harvest, encompassing the processes of
incorporation into the field , off— field collection, storage, transporta-

tion, processing, transformation, and utilization

L5 (EYMHEFEEXMAKRPMEEGLE
VWG AT 4 i A ) R B b A0 5 2 R 45 7 0

FEREAT AERHE RE R Uk DL g TR

A R s B A7 TG AR AT R R CO, Y i, (BB

x3 HHERUNERZERELEGABENBRHMRY
Table 3 Substitution coefficient of straw substitute and its

carbon emission coefficient in the whole life cycle

B ) ,
Substi 7 CR,/(1CO,eqet 1)
ubstitute
ﬁHE 0. 007[3(>j 0. 577[32j
@%HE 0. 002[30] 0. 173[32j
A 0. 0011 0. 0491
G At 0.300"%" 0.192%
R 1.000"! 0. 1441
& 58 AR 1.200'% 0. 283
&G 4tk 2.358% 1. 1255 %
SRR R 0. 598"
FTHNFS FF - 0. 647" -
e BAChRIE 0, 256 2.500 137!
= am L2567
A 0.182""
WREL 2 T BACTOH 0. 124" 3.0881%

TE - CR, M ST 54 5 AR DUJSDRE T Re T (it A
i 7 5545 T B de 28R T Ak B AF A AR 1 CO, ik

Note: The accounting boundary of CR; is the CO, emissions
from the entire process of raw material extraction, processing, manu-

facturing, use, maintenance,etc. to the final disposal of substitutes

K, 1 BH 2 b DX Bl R RD B BE Rk . BRI
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A s CNT Ry A 4 85 FF ¢ U5 A6 A FH W 0 Al v 0 i
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2020 4F 8 T FEEARAEY & T A A
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MEFE A E LR, 202045 i ZELEY
Fili FF B 3 F0RT i 4R B U R 4 00 Ok 200,95 U7t
164.9 T3 t, PRl U 4 R ECH 0. 825 it £ LU
TR AR by 2, FLRE B A 4 TR RE R ALY
TAATY, HIR B R A F KR a5l
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Table 4 The major crop sowing area, yield, and straw resource quantity in Jinzhong City in 2020

TE#ZE 51 A BL/ (< 10° hm®) GeprE /it BB FF B/ T AR I/ T
Crop category Sowing area Yield Theoretical Straw resources Collectable straw resources
N 6.62 2.59 3.37 2.46
Fok 209. 01 136. 87 164. 24 139. 61
"y 13.68 3.72 5.91 5.02
i G 4.89 2.41 3.86 3.28
Hesy 1.73 0.40 0.59 0.51
PN 8.29 2.01 2.70 1.51
HEHEE 0.46 0.09 0.1 0.08
s 4.53 1.62 0.74 0.54
HE#k 1.98 0.68 0.31 0.23
EHEY 3.28 0.65 0.79 0.66
B % 26.18 183.47 18. 34 11.00
&it 280. 65 334.51 200. 95 164. 90

Bl 2020 ERHEEREMBEMNEAR TEREFZTRELL

Fig.1 Proportion of main crops in sowing area, yield, and straw resources in Jinzhong City in 2020
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P e S22 Sy DX ] oS 5 A AT e 24
Solid line means regional average value of collectable crop
straw resources
B2 2020 ERWER(H.R)BEFTRERFRERXEYE
Fig.2 The collectable straw resources and regional average value

of all counties in Jinzhong City in 2020
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Fig.3 Spatial distribution of collectable crop straw resources in Jin-

zhong City in 2020
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Table 5 Cultivated area of counties in Jinzhong City B {5 hm”
X 3 kb 1 £ X 35 b 1 R X 35 b 1w AR X 35 Al i AR
Region Cultivation area Region Cultivation area Region Cultivation area Region Cultivation area
Tk X 4.56 KA X 2.82 firdt S 2.12 FEALE 1.75
L 2.15 HHE 2.94 75 £ 7.21 AL 2.71
-3 B 4.63 RATE 2.31 SR 2.63
2.3.2 FEFHERHER A5 IR R OR 7 EERE AT 120. 34 7 1, BT

R 4l o T R R B R 25 A R R T A
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B4 BERHEMELAREEREZTESH

Fig.4 Spatial distribution of fertilizer and feed demand in Jinzhong City
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Fig.5 Spatial distribution of carbon neutralization intensity of the full quantitative utilization of crop straw
ERMEE(H.X)RFHER
Table 6 Area of counties in Jinzhong City B {77 hm’
I 2 i R I b 1 AR i 4 2
X B 1 T £ B kb T £ B B b T B 1 T £
) Cultiva- ) Cultiva- ) Cultiva- ] Cultiva-
Region . Region . Region . Region .
tion area tion area tion area tion area
R X 13.27 KX 10. 34 LiTEame=3 16.51 Y 20. 28
i B 22.51 HIHE 19.43 77 BH H 21.11 AR E 8.54
-3 £ 12.60 R 12.06 Ik 7.43
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Exploring local straw resource utilization based on LCA from “double carbon” perspective

Zhang Xin'?, Zhu Yuen®, Li Lei*, Xie Ying®, Li Hua**

(1.College of Urban and Rural Construction, Shanxi Agricultural University,Jinzhong 030801, China; 2.Institute of Resourc-
es and Environment Engineering , Shanxi University, Taiyuan 030006, China; 3.College of Environmental & Resource Scienc-
es, Shanxi University, Taiyuan 030006, China; 4. Taiyuan Hengruitai Environmental Protection Technology Company Limit-
ed, Taiyuan 030006, China; 5.Shanxi Dadi Minji Ecological Environment Company Limited , Taiyuan 030002, China)
Abstract : [ Objective ] In order to further promote the utilization of straw resources from the perspective of "dual carbon" at the lo-
cal level, this study aimed to clarify the carbon sequestration and emission reduction capacity during the entire lifecycle of straw
resource utilization in different regions. [ Methods ] Based on relevant data from the “Statistical Yearbook of Shanxi Province”,
the present study analyzed the quantity of crop straw resources, the potential for comprehensive utilization, and their spatial dis-
tribution characteristics in Jinzhong City in 2020. In addition, the life cycle theory was applied to analyze the carbon-neutrality
intensity of comprehensive straw for each county. [ Results] The results showed that the collectible quantity of main crop straw
resources in Jinzhong City in 2020 was 1. 649 million tons, primarily composed of corn straw, vegetables, millet, sorghum and
others accounted for 84.66%,6.67%, 3.04%, 1.99%, and 3.64% of the total straw resources, respectively. The corn
straw resources mainly concentrated in the central and northeast areas of the City. The potential for fertilizer utilization, feed
utilization, raw material utilization, energy utilization, and material utilization were 714 100, 390 000, 37 700, 10 000, and
497 200 tons, respectively. The carbon sequestration and emission reduction capacity of straw raw material utilization per unit
straw was the highest, at 1. 83 t CO, eq-t'. The carbon neutrality intensity of crop straw energy utilization was the highest,
ranging from 0. 2 to 0.7 tCO, eq-hm™. [ Conclusion ] Shouyang County has the largest collectible crop straw resource quantity
and the highest demand for fertilizer utilization, emphasizing the need for scientific straw incorporation into the field. Qi County
had a large livestock population and the highest carbon neutrality intensity in feed utilization, suggesting a focus on straw utiliza-
tion for animal feed to improve efficiency. Due to its large proportion of mountainous area unsuitable for crop cultivation in the
eastern region, apart from necessary straw incorporation into the field, the emphasis should be on promoting energy and raw
material utilization of straw.

Keywords : double carbon target, straw resource utilization, carbon emission reduction, LCA, Jinzhong City



