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Carbon emissions in rural areas based on land use types: Estimation methods
. . . . *
and micro-empirical evidence

MAO Geping', MENG Ting'~, WANG Na’, LI Xiang’
(1. College of Economics and Management, China Agricultural University / Academy of Global Food Economics and Policy / Beijing Food
Safety Policy & Strategy Research Base, Beijing 100083, China; 2. College of Marxism, China Agricultural University, Beijing 100083,
China; 3. College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract: Promoting green development of agricultural and rural areas is crucial for advancing rural revitalization and addressing
climate change challenges. Given that the countryside serves as a fundamental unit of agricultural production and living activities, rural
carbon accounting has become a vital foundation for promoting rural emission reduction, carbon sequestration, and high-quality
development. First, the paper reconstructed a rural-scale carbon accounting inventory based on six major land-use types: arable land,
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forest land, livestock farm, waters, settlement, and other land use types, and comprehensively incorporated and meticulously exa-
mined multiple subcategories of rural production and life. The accounting methods and specific formulas for each carbon source and
sink under the first to third inventory levels were systematically sorted. This accounting method covered a wide range of categories,
fully considered the complexity and unity of the rural system, and enabled a horizontal comparison of carbon sources and sinks in
rural carbon accounting. Then, taking Zili Village in the Banan District of Chongqing City as a typical case study, we selected the
emission coefficients in line with the regional characteristics, combined the field research data with some statistical yearbook data,
and carried out an accounting and detailed analysis of carbon emissions and carbon sequestration in rural scenarios. The case study
provides micro research support for rural carbon accounting, and is of great significance at the policy level for precise policymaking
and the demonstration and popularization of rural carbon accounting methods. The study showed that 1) based on detailed accounting
results, the carbon accounting list and the accounting method proposed in this paper could calculate the specific values of carbon
sources and sinks of different categories and made horizontal comparisons based on the accounting results, which was practical and
universally applicable. 2) Arable land, livestock farm, settlement, and other land use types were the main sources of carbon emi-
ssions, with settlement being the most important type of carbon-emitting land use, accounting for 60.2% of the total emissions from
carbon-emitting land use types. Forest land and waters were carbon sink land use types, and forest land dominated carbon sequestra-
tion, accounting for 84.0% of the total carbon sequestration of carbon sink in the accounting example. 3) At the micro scale, villages
with comprehensive land use types had a strong carbon sink potential. The comprehensive annual carbon sink of the Zili Village in
2023 was 3 722.153 t. Finally, based on the current status of the accounting methodology and the results of village carbon accounting,
this study proposed policy recommendations and low-carbon realization pathways at the micro-village scale from three aspects. 1) En-
riching the village carbon accounting database and optimizing quantitative accounting methods. 2) Giving full play to the potential of
carbon sink of forest land to help enhance the emission reduction of major carbon sources, particularly focusing on the carbon sources
and sinks of arable land and settlement. 3) Fully exploiting the advantages of each land use type to promote coordinated coupling
between land types.

Keywords: rural carbon emissions; rural carbon sink; land-use type; rural carbon neutrality
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Table 1 Carbon accounting inventory at rural scale
—HrK “ Yk B Ve
Primary classification Secondary classification Tertiary classification
Bt YRR T B AR BRI
Arable land Crop carbon sequestration (C,) Carbon sequestration of crop photosynthesis
VILZ LS N PN AR AR
Agricultural material input (7},) Carbon emissions from fertilizer inputs
PRI
Carbon emissions from pesticide inputs
AR ATRHEIL
Carbon emissions from agricultural film inputs
P ESTIE I si157/e
Carbon emissions from agricultural diesel inputs
FAE 3 3y A s BRI
Planting activity (7,,) Carbon emissions from ploughing of agricultural land
ARl HEBERR
Carbon emissions from agricultural irrigation
BN 14 A L IEN O
Crop soil (T,) Crop soil N,O emissions
KA HI 2 IENFIRCO, R
Paddy field (7) Soil respiration CO, emissions
JKFECH HFAL
Paddy CH, emissions
it ER 7748 A AE P TRk Ak i R At (LR b L R A i)

Forest land Biomass carbon pool (Cg,)

SEA BT

Dead organic matter carbon pool (Cy,)

AR

Soil organic matter carbon pool (Cs)

TR = Bl g

Livestock farm

= E Rt Ak

Livestock and poultry excreta treatment (C,,)

Livestock and poultry enteric fermentation (C,,)

Change in biomass carbon stocks in forest land (including above-ground and
below-ground biomasses)

R HEAZ B A i AR AL
Change in carbon stocks in the understorey shrub layer
T REA A 7R
Change in carbon stocks in herbaceous understorey
MESEAT S i i A f etk
Change in carbon stocks in dead wood
it 8 MR i b 70 T
Change in carbon stocks in dead litter
A HUBTRR i AE T
Change in soil organic matter carbon stocks
BB IECHHEL
Livestock and poultry enteric CH, emissions
B ZEECH HEL
Livestock and poultry faecal CH, emissions
& BAEN, O
Livestock and poultry faecal N,O emissions
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Clarify accounting boundary

Identify accounting activities Collect the level of activity
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IS G S =Rk
Primary classification Secondary classification Tertiary classification
KR K i AR P BRI
Waters River and lake water surface (C,,,) Maintain land use type: carbon sequestration
Bl - 3t P TS R - KT RS A/ HR BV M/
Shift land use type: carbon sequestration / emissions of
water surface move in / out
PIRIBE PR R 2 il
Peat bog (C,,) Maintain land use type: carbon sequestration
TR - i R 2SR K TR A/ HH BRI S
Shift land use type: carbon sequestration / emissions of
water surface move in / out
WEVRERTA PRefsr - A P2 AL BRI
Mudflat salt marsh (C,;) Maintain land use type: carbon sequestration
oA T ORI I KRS A/ e i A A
Shift land use type: carbon sequestration / emissions of
water surface move in / out
Jii B AR AR NI AR
Settlement Human respiration (C,,) Direct carbon emissions from human respiration
REIRIAERI 2t A TR REIRR R ELHEmHE
Energy fuel consumption (C,,) Direct carbon emissions from domestic energy fuels
L WARIED AR T B LR
Heat consumption (C,) Direct carbon emissions from domestic heat consumption
LI 2 A1 L )T 2 LR HR L
Electricity consumption (Cy,,) Direct carbon emissions from domestic electricity consumption
PR 7 B AR TR SRR HE L
House construction (C,,) Indirect carbon emissions from house construction consumables
b ] A 3T T LR AR HE L
Transport (C,,) Indirect carbon emissions from domestic transport
JEXTRE R £t T S ) R
Food consumption (Cj,) Indirect carbon emissions from food consumption
RFEIAL B A3 RO R SRR HE I
Waste disposal (C,) Indirect carbon emissions from domestic waste landfill
ERBe 3 LIE Ut 51
Indirect carbon emissions from domestic waste incineration
HoAl R A BB 2 Tl Re TR AL
Others Commodity energy consumption (7.) Industrial energy carbon emissions
BT AT R TRV BR A
Road layout (7},.) Carbon emissions from road construction
A FE DRI HAb TR A FE e B
Solid waste emission (7.) Carbon emissions from other solid waste incineration
WA A S 01 5 Wi E G 3l SR TE kP LR

Compute the accounting result

K3 B Accounting inventory

Bt
Arable land

il

Forest land

S 7K,

Livestock farm Waters

S R HoAlh
Settlement Others

B1 SHREmZERE

Fig. 1 Carbon accounting methodology at rural scale
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Table 2 Forest land

carbon accounting formulas

el
Accounting category

N
Formula

8 LB AL

Symbol meaning and unit

M Hikfi# L Carbon stock in forest land

TRAMRHE . AR b AN A A 4 5 -
Arborvitae woodland, open woodland, Coi = Z [VixBEF, x D;x

i=1
and other biomass (1+R)XCF]

TeARMMTHEAIZE . TR FEA
Understory shrub layer of arbor forest,
dead litter, and dead wood

Cu= ), [F(N,)xA,;xCE,]

bt . FEACPRH AR T HiA 22
Bamboo woodland, shrubland, and
understorey herb layer

Cu= ) (ByxAyxCE,)

oA, Frifkil . AR, HA
ARHFTH At A= 5+ 1

Soils of arbor forest land, bamboo

C,,=AXD,

woodland, shrubland, other woodland,
and other biomass

i Bl Cy BRI, ¢ v BBUR, m'; BER: LYY BRI T D, AMHAE
B, tm”; R 2R CF: SR

i: tree species; Cy,: carbon stock, t; V;: volume of storage, m’; BEF,: biomass
expansion factor; D,: wood bulk density, tm™; R;: root to stem ratio; CF,: carbon
content

i BRI, 02 BRIEINY; € BRAE R, Mg; pv, ) BRI STEARZETEICR
WERL; N, FRAZ A EARE AR, m™hm s A, T, hm'; CF, ;2 S 8k%

Jj: forest type; i: carbon pool type; Cy: carbon stock, Mg; FWN,: model of the
relationship between biomass and tree layer stock; N, ;: stock per unit area of tree
layer, m*hm*; A, ;: area, hm’; CF,;: carbon content

J: BRPRISY, i: BRIEHT; ©y: BRAELE, Mg; B, - BRIESANTIEIBVE Y B, Mg-hm ™
A, TR, hm’; CF, ;: ArBkE

J: forest type; i: carbon pool type; Cy: carbon stock, Mg; B, ;: biomass per unit area
of carbon pool, Mg-hmiz; A, area, hm’; CF,;: carbon content

it BRI, ¢ Mt KRR E I, Mg; A, kIR, hm®; D3 HLER
¥, Mg-hm *

it forest type; C,,: forest land soil carbon stock, Mg; A;: forest land soil area, hm’;
D;: soil organic carbon density, Mg-hm

MR A Carbon sink of forest land

2:3% Soil 5
ACy, soc = Z Z[ArL.mAX

k=1 m=1
(SOC, -S0C,)/20]

FeA A=W BB . U

Other biomass (scattered wood and

ACror = (Crm‘.zz - C‘lOl“Jl) /(f2 - ll)

quadrangular trees)

ACy_soc: TIERRAE AL, Mg; Ar .0 (IR0 A mZE Rl 55 kARl [B] Y e 1
ST, hm’; SOC, . SOC,: $E LRI | FEALRTmAS MMy T35 +-HeAr DLt
&, Mg-hm

ACh_soc: change in soil carbon stock, Mg; A, ,: total area converted between
forest land of category m and k during the interval, hm’*; SOC,and SOC,,: average
soil organic carbon density of forest land of category & after conversion and
category m before conversion, Mg-hm >

ACror: HAMAEY BBk AR AL, Mg Cropn + Crora: 2N P H AL A= 4
Bichifi, Mg

ACrop: change in biomass carbon stocks of other biomass, Mg; Cror2» Cropa
biomass carbon stocks of other biomass in periods of 2 and ¢1, respectively, Mg

&Y . WBEAR . MR HEARJZ RO R A2 10 CF, /3318042, 0.5, 0.465F10.45, %511 D, H126.6 Mg-hm°. CF,of dead litter, dead wood,

understorey shrub layer and understorey herb layer are taken as 0.42, 0.5, 0.4

65, and 0.45, respectively. D,of purple soil is taken as 126.6 Mg-hm .
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SR VTSR S P A i A AR R, i 2R
fE51 S Y AR Ak AR AL T3 L 2 he A T
ST o Z Rl % A Ak Sk bk b 1 - b R R 22
SRS B G AR AR AL T MO T R B
WFEW A AP EY RET . KM EARZE | R
SR | R B2 B T AL ) 5 1 35 ik
R AT MU B, SRRy L) T R 2 A T
FRE PR A AR P VEARZAE Y it bR | 5K
A AR I P A AR 5200
123 FEFHRZE

oY (B B0 BHEBCR A S 5 2 E R,
wHE . B L B, BRENEWREEWIEKEE
CH, HEfL . & & HEt 9 4b 31 5 A2 o =42 19 CH, F0

Co=) " Cun= Y [6.82XT,, X (7,+8,)+81.27XT, xB, ]
m=1 m=1
4)

K CoNFRIIHIRART, kg; Con i m 255 S0
i, kg T, 0 m REEFHHIRE, head; v, . &, 1B,
3R m R E B 1A & EE CH, . 28 fEHEAk CH, Fi
FEAEHEL N,O IR HERL Z 8K, kg-head ", HISEHY 4R
Heik RECH & & S HEHOR TR CH, 5 N,O HEil &
B,

BB SRR T E S Yk 1k
AR =1 <1 & & F B0 IR 8 0 3R K (5)
A (©) AT

M,

T,=D — 5
m amx 365 ( )

Ci+Chu
= (6)
K 7,0 m K& EF A% &, head; D, m 2
EEVHEFERW, & M, mEEEE LR,
head; C,, Fl1 C,u 539010 ¢ Fl -1 W1 B AR K AFHE B,
head,
1.2.4 KigmizE

2 B 4 ) T 28 28004 7K B4 g A4 - b ) T 255

Y B 7K TH] AR AR A R FH 2SR K T PR 2, s HE
i FRBOEIE, W (7):

cwzznlcw,:znlA[xei (7)
i=1 i=1

A OO KBURBAE L, 6 /KRR A K
SR AR, hm; 69 7K IR [ BR R B, chm®, HAAR(E
22 7K SRl R R

Tm

125 BRAWEZE

i B s Al HE i ph s PR SR E B B R ] e ke
HERCPTHR o344 B, 2R FHHERCR BOE TS . M
FRBRE AR i ) 1 AR R 2
HFUREM P Fisim T B s R B KB
TR EHE A 7 BRI AR 3,
1.2.6 HfthinizE

A e HE B S ok AR SRR R S 2 . B A R
A R 2 S R 3 AN Jr e . Horb, T BB R T 2R
5 AR SO HE O HE RO 228 T RS 0TS T
%, K FHE L R B0 A i A R HE

Clc = Telc + Trlc + Tglc (8)
_ 2 M XEF, L2 ©
e 40 44

K C oy HABR HERL S, & Tooh Tl 2E = T4 4R
1) T ot 8 VR P80 B0k HIE T B2, €5 T A0 S THT AT i XoF 7 i
HEC ST, t; Ty A AR 55900 Ak LT 1 e HE T f
t; i A IE ST MO B K B, km; EF, R I8 T4
AR 2%, t-km 5 40 A BR A FHAEFR, a7,

127 $WHREBZELS

T.=N+N;-C,+C,-C,—C, (10)

Ko N BELERIL N, SRR C, R S5 ik
HEik; €, KB C, Ry B SRHE; C S HAD
TR . TR A TE SR R, A A7 0 A Rl HE T
kB RR, 7R R BT YR CO, A TP-
CC 55 MU W PF Al 42 45 (2006 4F) H 35 i, 1t N,O Fll
1t CH, Ir5| & R Z 30 5 298 t CO, (81.27 t C) Al
25t CO, (6.82 t C) T/~ A= Al Z AW AH 2 .

2 ROLERSHHE
2.1 FEHIEER

AT 5 0k CE PR T L R X T R D S 4, %R
HAT R0 BRGNS 08 0, R AR . Ak |
FRIH Y AKBCRE R A5 A R R e 4, TS
PEAREANE S A, T2 T £ R 4 s M) FH 2S5 114 e
B R OIBETE o X% R IT B A% 58, — 77 1l LA
i B TROUL S 491 R B AZ SR 7 1 ) AT AT M5 I,
35— 77 11 A] LLER A5 I8 4T DR T b R 58 &
TR v (R BRI -5 B BIR o

) E A BT AR A g DX E DT EIRILIX
Z—, Hu A VU] S 7 S R g ¥, i T AR A K
SR A <RI K &R+ R BRI R, PRIz X
A BT A i AR e ST DX 0N AR A, B I Bk
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Table 3  Settlement carbon accounting formulas
lF Sl A3 P53 B
Accounting category Formula Symbol meaning and unit
Jai R B C=Ci+Cy C,: TEREIEWARIL, t C,: BRI, t G AL, ¢

Settlement carbon emissions

NEREA V<38

Direct carbon emissions

N

Human respiration

Energy fuel consumption

FAVARTEAY
Heat consumption

CWARTEE 4

Electricity consumption

HEERTSE014

Indirect carbon emissions

House construction

Transport

EiE e

Food consumption

PEFALHE

Waste disposal

B
Landfill

Waste incineration

Cyi=Cy+C,+C,+Cy

Ci = C,x PX 107 x 12/44

n

Cu= Y (F)XNCV,xCC,x 0, x 10*
i=1

C, = HC, X EF,x10* x 12/44

C. =EC,XEF,x10"x 12/44

Cig=Cho+Cy+Cr+Cyy

3 n
\ EF,
Cho = Z Z CM, X Area, X Yea;,(

k=1 =1

%107 x 12/44

Co= ) LyxEF,x 107 x12/44

i=1

Co= ) NyxEF;x107

i=1

Cr = Cen, + Ceo,

Cen, = MSWT x MSWF X L,—
R)x(1-0X)x25x12/44

Cco, = MSWT x CCW X FCF x EEF

C,: residential household carbon emissions, t; C,: direct carbon emissions, t; Cy:
indirect carbon emissions, t

Cy: HIEWHEL, 6 s NSSFIRTRHEIL, ¢ C.,: fE
PBHERL, t; Co B ITIH BRBRHRRL, t

C,: direct carbon emissions, t; C,,: carbon emissions from human respiration, t; C,:
carbon emissions from energy fuel consumption, t; C,,: carbon emissions from heat

TRERE AR, ¢ ¢, RITTH

consumption, t; C,: carbon emissions from electricity consumption, t

Cor: NEBFIRBRAAL, t; €, NIIWFIRAECOHEIL, kg cap. '; P: KIRAF1 i

C,,: carbon emissions from human respiration, t; C,: average annual CO, emissions of
respiratory per capita, kg-cap.
i BRI, ¢, REVRIREE $eiiilEil, © F: fE k, x10" t; NCV,: fi%
B R IH, TI(10° 07 CC: SAIRME SR, ¢TI 0, BREAE, %

it energy type; C.,: carbon emissions from energy fuel consumption, t; F;: actual
consumption of energy fule, x10* t; NCV,: low level heating value, TJ-(10*t) '; CC
carbon content per unit heat value, - TJ™'; 0,: carbon oxidation rate, %

Cy: IV SRWRHERL, t; HC,: BT 2L, x10" kI; EF,: #COHFBR AL, <10
(10" kJ)"!

C,: carbon emissions from heat consumption, t; HC,: heat consumption, x 10" kJ; EF,:
CO, emission coefficient of heat, x10*t-(10"°kJ)™

Cut HUITIBARHEIL, t BC,: 79k, x10° kWhs EF,: T COAFMURAL, x10°
t-(10° kWh) '

C,: carbon emissions from electricity consumption, t; EC,: electricity consumption,
x10* kWh; EF,,: CO, emission coefficient of electricity, x10* t-(10° kWh) ™'

Ciot FHERAERL, € Co: D3 BAEBERHRL, 6 C,: SCBIBHBRHRRL, 6, C,,: BT TRk
HERL, t; Cu: SRR BRI AL, t

C,y: indirect carbon emissions, t; C,,: carbon emissions from house construction, t; C,:

'; P: total regional population

TRAAR S PRI G 1

carbon emissions from transport, t; Cy,: carbon emissions from food consumption, t; C,,:
carbon emissions from waste treatment, t

) 7I°Jr B ke R, Cun! B R AEBERRHRIL, t; CM,: S A RN FE
kg'm; Area,: BRTAIEL, m’; EF,: MEICOHFBUREL kgkg s Year,: iR AR

[: material type; k: house type; C,,: carbon emissions from house construction, t; CM;:
material consumption per unit area, kg'm ; Area,: house construction area, m’; EF,: CO,
emission coefficient of material, kg-kg '; Year,: year of house service life

it x@Tﬁ*i C,: ZCTMIBRRHARIL, t; L, AFFEINEE, L; EF,: GBIz COMF R
B, kel

i: transportation type; C,: carbon emissions from transport, t; L;: annual fuel
consumption, L; EF,: CO, emission coefficient of transportation, kg-L ™"

i ﬁ%%&”, Cro: BRI BEBRATER, t; Ny B A AR INAR S, ke; BF,: EEWIRRHFIL R L,
kgkg

i: food type; Cy,: carbon emissions from food consumption, t; N,,: annual food
consumption, kg; EF,;: carbon emission coefficient of food, kg-kg ™

Cr: IR BRREHEL, € Co,: BB, t; Ceo, : KFWIBELERAIL, ¢

C,,: carbon emissions from waste disposal, t; Ccy,: carbon emissions from landfill, t;
Cco,: carbon emissions from waste incineration, t

Con,: BEPIFUMBRHERL, t; MSWT: JEF W45 i, ; MSWEF: & 5 s AL #ii %,
%; L,: CH 2707, ke(CH,) kg s R: CHIEMKE, t; OX: EALN T

Cey,: carbon emissions from landfill, t; MSWT: annual waste production, t; MSWF:
rural landfill disposal rate, %; L,: methane generation potential, kg(CH,)’kg '; R:
methane recovery, t; OX: oxidation factor

Ceo,: BEFTHIBERERIARAL, &, MSWT: JEFFHAF i, t; CCW: JEFFHBk & i, FCF: 47
PIRRAET S Y o Ll EEF: JRBAICR

Cco,: carbon emissions from waste incineration, t; MSWT: annual waste production, t;
CCW: waste carbon content; FCF: proportion of mineral carbon in total carbon; EEF:

combustion efficiency

MSWF, L,. R, OX, CCW. FCFHIEEF/%|H(100%. 0.02, 0t
100%, 0.02, 0 t, 0, 0.20, 0.39, and 0.95"

Eﬁﬂ”o

, respectively.

F ks e = P o029 45 min 42RR, 500
SR, Rl R R O K R R B i I O

0. 0.20, 0.39F10.95”, MSWF, L, R, OX, CCW, FCF and EEF are taken as

B, AE S B S A RSO B B R K
JELRR, RERE 0I5 Se R R & AR AR B 5 1 2 it
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{4, X HA R REL n Hofth 2 K B A 2802 RIT WS 2023 4F (PRI AL ) A AT IR
MR RN o oh, A RARY e
22 EHAHEHE B R AIWAT AR R IR AT, A BE B X 5 44

AR S T B 4 SR 0 A DG BB 3 2R H 2023 4F
8 H W BA T8 BT 8 R R T 198 5 1 A R 5 R
SrEE RS R TR A IR R SR T
YEN DORIBOR FERFAE . VEWIAE P . Mt fi . B8
I E A R TR AR A0 S s 2 BE B, IR, TR
FH (8] 5 o S A f) m) R P AR 7= # A L AR IR
A P RETRIE B . B IRALIE R AR R R R A
ARG O, IF iR DT RG22 P, IR &
EOROL S BRI 5 B, mARH —F 8 S
FHOCAF S50, T i 12 B B Rl Al 42

S A E X T AR 2 10 k', 140 1 3B, W3R 300~
1100 mo i+ ALK, SEIESE 2, 7 & i, ol
BAMERE . 2FEREIEALE 0 C UL, ARKMR
BRI 333 hm® HFHUFE A 20 B, HE R P,
ME DL S BB Ak AR oA 32 AN A K A (Oryza
sativa L), T K (Zea mays L.). %1% [Ipomoea bata-
tas (L.) Lam.] Fl K 5. [Glycine max (L.) Merr.] %5 F
VEY); BhRMAR D, AR BAT ORI A4 I 3K A1k X
JEE M. TEFE T X AR RER e RN A2 i F
O, 2 H WA . M [Citrus maxima
(Burm.) Osbeck.] f1Z=F (Prunus salicina Lindl.) A 4
KA, 3 e BTN AR 77 T R R bR 0

(B2 R e A, JF T 2021 A BN E g «— A —

IRYEAT R . RGN b, R T) R A, A —
B 55 F5 5 FE M, R4 K R D A ARG . [R]
AT M IR R &, P AT AR 267 hm’, EE A
RN KAV S Fe AR, FEER R AR (Pinus masso-
niana Lamb., 200 hm®) 5 2 K [Cunninghamia lanceol-
ata (Lamb.) Hook., 33 hm®], 3 A /> & HI# [Platyc-
ladus orientalis (L.) Franco]; & B A 542 KW % 3 78
30 AFLAL, Jm Ak, BRI A L

P RAETE 7, 28 S 502 1000 7, A~FAH
3490 A, WAEALTZ R 60 Z L FRAN. EZ R
JZ/NBE, B R Ad AR RR A 50 4R, B2 A2 90 m’,
AR T @& A 14 5.4x10° m’; SN IRGERAEREY
500 5, A P B A AR 8 L, AR AT BLAR
1.5x10° km; A AT BI3ARL 42 4>, 45 A4 K A A0
iR 2 1.35 kg B R FZEREIFIHFE N HUBE, 10 55 10R |
HSCI 0 B 5 FH 3%, AR P 4 28 K 22 30 AN IUIDE
FH 2 PR Oz, FH Wb o 2 2 3R e 1/ ek 2
HLARIEZKE, BRI A 8 R N B4F 85 kWhe BH)TH

WA 45— AR T B
3 BREHH

3.1 HthmizE

It 5L A7 e TR Al R A 1 R, SR v
W B0 0 A 1k 2023 4F #k b 25 4 o HE R K
1705.233 t (% 4). TEBRHERBUE I T i KA K
e P - MNP 1 ofe ) B HE B, £ %E5h CHL 5 CO, HE
B, A7 R Y 59.6%; Hk A& T B 88 AT Ok
AR HE R, o5 Bk b HE il ) 28.5%, 2ok [ AL AR (5
o A, RAEY) 4 HE N,O HE it 2 5 2 i i HE ik
i BRI 3B R HOKAE . ERFIR GOk
B, KRS 7 B WL IR 1Y) 47.6% . KO A% R4
S, BRI A 32, V8198 4 4 o AL 45 4 2 2 s B o g
VERIBR WY £ iR 4e, FRAEY b, A T K R X
— R FERRHE LAY, TR EA TR A BRI 15
T HE B A B, A 3 A T 5 A Bk M AT DA S ds ik
1) F B i, G R 3 Ao AR AT R FH R 5 B
3.2 WiERZE

B AR A Y B 15 623.054 . B
CEL AR AZA -1 [ 2 T TR S AR B A B A 5 1K
B ) ™ IR E R e A M B R ST
I, DUMRIES 30 4F A B 0] ] B, TF SRR A B4 AR Ak i
Horpr R — bk bl 47 B (] 3985 AL 5T sk 128 b
AR/, AR B T 5 P AR g 59 BT X T Al
fiti AR At . DA [l ik JE e k0BG AR 3 (36 5), 2
Yyl B e R AN RIS () Boefith i A B, )8
A RIS R A 0 Jo e it k53 5310 o5 b bt A 40 o0 i s
) 93.5% 1 6.5%.
3.3 FHEGHIZE

FH G (F PO % 5 & Fh AR e HE R R
722.649 t (4 6)o MNFE & SRR E, 5 Bk HE R i
K, R HERCS ) 89.4%; HUR ARG B BRHERL, o5 Bk
HEBR (1 6.1%. % 525 4740 75 1 fe A, PR ) 3 4
M B HE A 5 i fie R, XS AR AR AR SR AR, (R T
. CH, 1 NLO HEBCE 55/, BT I e HE S/
P BRI, M HE RS B & A
= AR R R M E R . ik, KR & &3l
RIS 4R 5 b 38 5 5, #2608 = A2 19 CH, 5 N,0
A R, I E PO ARBR T 2 T 45
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Table 4 Annual carbon sequestration and emissions from arable land

B H eS| 7 g A P A A T AR COHF /M
Accounting item Category Yield / usage / planting area  CO, emissions / sequestration /t
BRI ISC R i Total carbon sequestration 2965.197
RAVEYCEVER JKFE Rice 475.000 t 1411.416
Crop photosynthesis EK Maize 192.500 t 722.920
K Potato 275.000 t 196.672
KT Soybean 137.500 t 563.946
KR Fruit 1 490.000 t 70.243
BB i Total carbon emissions 4670.430
A FHPIHAEA Agricultural material input 1333.126
FLAE Fertilizer 400.000 t 1314.133
ARME Agricultural film 1.000 t 18.993
MG 3) Planting activity A3 FIHF Ploughing of agricultural land 333.300 hm® 382.028
RAEY) 13 N,OHEX N,O emissions from crop soil 172.265
7K Rice 63.333 hm’ 4.530
K Soybean 36.667 hm’ 8.414
K Maize 36.665 hm’ 27.665
#JK Vegetable and melon 96.667 hm’ 121.276
HAth S H1b/EY) Other dryland crops 36.665 hm’ 10.380
KA HI Paddy field 2783.011
LRI COFEii CO, emissions of soil respiration 63.333 hm’ 2375.621
rh 55 CH Ak CH, emission from mid-season rice paddy 63.333 hm’ 407.390
#COHEiCit Net CO, emissions 1705.233
N,OHEik E. 54k COFEii . N,O emission is converted into CO, emissions.
x5 MiixtEE
Table 5 Carbon stock in forest land
(R eSSl R/ COfitifit
Accounting item Category Accumulation / planting area CO, stock /t
HE W) EERIF Biomass carbon pool 462 687.576
M LE P Woodland biomass 461 969.853
I, EEHA Masson pine 2.313x10° m’ 432 058.847
#7K Fir 2.179x10° m’ 29 911.006
M HEAJZ Understorey shrub layer 167.174
Iy 2 # Masson pine 200.000 hm’ 138.928
#%7K Fir 33.333 hm’ 28.246
MTFHAJZE Understorey herb layer 233.333 hm’ 550.549
YEA ML Dead organic matter carbon pool 6 004.031
HhiFEA Dead wood £k Coniferous forest 233.333 hm’ 4.825.621
7449 Dead litter 1178.410
I 2 Masson pine 200.000 hm® 837.793
2K Fir 33.333 hm’ 340.617
+HEE LB Soil organic matter carbon pool 233.333 hm® 108 313.179
CO, i fifi it Total CO, stock 577 004.786
FECO, W Wi Annual CO, sequestration 15 623.054

3.4 KigmiZE

B A AR AEBRIC g 9.824 t. A P R K i i
v FE 58, P14 75 4, It A 24 13.333 hm’, £
Fr—A~ 4.6 hm® [l KA fr 3 HA Ry 435000 /N TR £ 3/
IR o A b R 2 AR (3 ) K T LA R Y [
T BE 77, o B W i = b 1) FH 20 K SR Al B

TR AR 22—, TS K T L 477 5 1) 0T 38 i ol
THABREZEE X,
35 BREmEZE

2023 4F H J1 0 R SR HE IS 5l 8 958.563 t
(F 7)o Ho, JE RS EE AR HER & R B S cHE
LY 14.7%, NFERFIRG 7= A2 1 CO, 2 fie 32 B 4%
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*k6 BHUEEETEBHNE
Table 6 Carbon emissions from different livestock and poultry species of animal production
2 CHﬁFﬁJZ CH, emissions /ju” ﬁ@NZQﬁEW” O
Livestock and poultry species Stocking /head i B ki EN N0 emissions Total CO, emissions /t
Enteric fermentation Manure from manure /t
% Pig 4.101 14.354 25.901 44.356
% Chicken 2.501 29.799 32.300
#5458 Quail 50.013 595.980 645.993
&1t Total 4.101 66.868 651.680 722.649
1) CH,/ 5N, O ¥4k M COHELE . 1) Emissions of CH, and N,O are both converted into CO, emissions.
®7 ERABHNE
Table 7 Carbon emissions from settlement
LA RE| Sl N = CO,HERL
Accounting item Category Population / usage CO, emissions /t

E4Z8% HEjL Direct carbon emissions 1313.449
NZEIFIZ Human respiration 3 490 person 1 146.465
1 717 %% Electricity consumption 2.967x10° kWh 166.984
[A] 32235 HEL Indirect carbon emissions 7645.114
B3 /=% House construction 3616.164
K Cement 8.640x10" t 1 399.680
9%k Steel 1.026x10* t 393.984
£17% Red brick 2.025%10° t 1 822.500
AZil iz % Transport FAZ 7. Private car 6.000%10° L 1 404.000
JEFEHRE B Waste disposal B IEIE Landfill 985.500 t 492.750
W % Food consumption 2 132.200
HLE Grain 698.489 t 836.976
B2 Vegetable 479.037 t 48.127
HK Egg 51.233 t 180.829
Hi¥rih Vegetable oil 44.847 190.552
¥4 Pork 161.447 t 703.973
4 K5kl i Milk and milk products 35.493 t 55.388
JKF= i Aquatic product 43381t 116.355
JLCOHFHK Total CO, emissions 8 958.563

3 IR BERAEA LA [ 2257 % TR A K (b bR V350 s ak

consumables are calculated by the standard material consumption of brick-concrete

i, FEEANDZ RN, LS P P4 % A5 . House construction

structure in rural self-built houses®™. In waste disposal, since the permanent

residents are mostly the elderly, the calculation is based on two elderly people per household.

e HE TR R U5 TR Al HE T o A HE T 1 85.3%, 5 =
H . BT SR A A2 f G B R AR R R R R
S A EAG Al a HE O, o R A R
B4 o5 R SRR HE R B Y 40.4% A1 23.8%. B
Y 2, MU R A BB HE O ek,
T AR HE R MR 72.3%. AR EL I 2 S A
i 3 i A T A R, B A A T L WU BE R VR AR 1
et AT T B A DR SR R A o R B, N R 5
BEUEACAFH |« g 5 3 [ A3 e A S LR A1 A P
FHAR I S B A B B A T B IR
3.6 HttsrizE

B JIAT oAb AE Syt HE R 524.280 to ARFEA H
H RS A DAL AL, b N 2 A1), THid T4
ik 32 km MUKV, HETE A M T M . K

Uk, oAt e HE i S ok A B T A R b 2 AR E TR+
PR . SR FRBR I B A e HE . XA
Ui, SRR R 5 80 F A BRWHE R BT Y S R
Al & R 2 A Bh AR AR A S (0 AR ik B D 1 T B
24l
37 BAFSEBZE

SRR, AL . FRAE Y . TR RS A
B3 B0 1/ | o AL BN 7 N 1) O AR o A
A1, 2023 4F AT 25 A R B R AR BRI 3 722,153 to H
i RN AR BRI, AR HE 5 g 2
HER R 60.2%, FFHL . I3 58 A A £ b 2SR Y
BRHEN 5 He 23590 R 31.4% . 4.9% Fi1 3.5%; HRith 2 f%
FEA I, HAR TR (5 S 1 84.0%. 7 2 Ui
(2, R AT R e, Tl 55000 0 mT AR AT, X6 b b
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R REAN 73 LGS Y n] B 3 B A R AT A —
R 22, A BR HE RS K 00 5 RETRTH 2% 0 R 98 A%
AR

4 ZiLEHBRBT

ARICHF S b 6 Fp A 7 =, DU £ AR
JERAZ S A I ST LA, A6 3 S AT b Sl HE I /i T A
RO PR, JE R I KT A A R R B, R
BB 2 R B B HETC S e W AL

R FELERAIE 3 . H—, RSCHET
PEXE 5 A 7= 5 4 16 2 A 2000 S R ROBE k2 5
VRN T — Y. R =G R AR
U85 BT A BT v, SR A9 SR 3R IR T B S
Tk A NS S E . 5, R A
ZEATIHON £ R RO BA AR 38 i i I 07, DA R
i H IR R, 2023 AFIZA LR ARRRIT A3 722153 t.
5=, Bk . FRFE SRR R AR £ b RUE SR
T8, PR Hb AN K Sk 2 B L B S R RRAZ SRR, TR
B A5 2 i 2 A e I 3t R S, B HE O
5B 1Y 60.2%, AACH 78 B W i o5 4l Sz, o5
WIS EL 1Y 84.0% 0

BEXTRRAZ T IR, 56 & MR A SR S5 05 12
HATF X R AW . —RFEF S AR E, (I
e ATk, sl & MBS e ST,
Jo7 FH RIS AN W7 o 3 . TR R A A AR BT R PR
HEl R B P, F R SRR, T w i B
TR TS RERR ML 1, B ) Bk 5 R T
FOHE o MR IR, $ AR o, 7 9 B HE
R SR v R DG R AR R (BF M S E RIX R
1) 079 BEVCHE RS i, G0 £ ) is i 5 28 38 s i ok 72 DA
B A W B A FH 7= A AR HE A . — TR0 K 445 Hh
FAL B, e b 2 (R DR o Gl S AR A
RPN, B ARH A HE i, DU b LA 5 AR S ik T
TR - Hb ) 75 7, 08 100 2 4 e VR U VS ) 5 e
B P 4, M AR B D R AR AR R AR S S R R S

e T AT B K ) [R] 25 B A BIE 5, AR AR S
HPYEET MR 2 R A% Ay B i Bl L B
T2 S5 b 2 E B AR VAR SR, R R A O A 1R H
{1 73 N [ 11 WSR2 o8 053 1 e w17 | D2 B e A
At A ARl HIE S /e W A A Ak, DA 3h 25 40 i A A AZ 5 O
LR m AL A R
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