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Review on measurement of agricultural carbon emission in China

HU Yonghao, ZHANG Kunyang, HU Nanyan, WU Laping"
(College of Economics and Management, China Agricultural University, Beijing 100083, China)

Abstract: Accurate measurement of carbon emissions is crucial for achieving dual-carbon goals. Agricultural carbon emissions are
affected by various crop types, production methods, geographical locations, and other factors. Therefore, although scholars have at-
tempted to measure China’s agricultural carbon emissions from different perspectives, a consistent and effective conclusion regarding
the estimation method, sample selection, and calculation results does not exist. First, this study introduces the main accounting meth-
ods for agricultural carbon emissions, including the emission factor method, model simulation method, and field measurement meth-
od. Second, it segregates agricultural carbon emission accounting methods from the existing four aspects: input and output, produc-
tion process, carbon sequestration, and carbon footprint. Third, the accounting results for agricultural carbon emissions are summar-
ized. Finally, the limitations of the existing research are analyzed, and a prospect for agricultural carbon emission accounting is spe-
cified. This study discovered shortcomings in the existing research, including the omission of emission sources, inappropriate use of
emission factors, and excessive concentration perspectives at the macro level. Future research can be continued from the following as-
pects: constructing a scientific and comprehensive agricultural carbon emission accounting system, improving emission factors, and

strengthening micro-level research on farmers.
Keywords: Agricultural carbon emissions; Carbon emission measurement; Emission factor method; Carbon sink; Carbon emissions
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Table 1 Carbon emission factors of agricultural inputs
THERCI I Carbon emissions source HER% % %4 Emission factor B IR Data source
AENEA: 7= | 325 FI{di ] Fertilizer production, transportation and use 0.8956 kg(C) kg [11, 16-17]
FHCA S . B AL Nitrogen fertilizer production, transportation and use 13.5 kg(CO,) kg '(N) [21]
RJEA ™ Nitrogen fertilizer production 2.116 kg(CO,)-kg '(N) [22]
WAL AE ™ Phosphate fertilizer production 0.636 kg(CO,)-kg '(P,05) [22]
PRACAE P Potash fertilizer production 0.180 kg(CO,)-kg ™ (K,0) [22]
FAEA: 7= | B 5 A Nitrogen fertilizer production, transportation and use 1.53 kg(CO,) kg™ [23]
WAL= | B 5 Al A Phosphate fertilizer production, transportation and use 1.63 kg(CO,) kg [23]
BRAC A | sk A Potassium fertilizer production, transportation and use 0.65 kg(CO,) kg [23]
BHEMA" | B Compound fertilizer production, transportation and use 1.77 kg(CO,) kg ' [23]
ReZgH:r | B4l Pesticide production, transportation and use 4.9341 kg(C)kg' [11]
ARBEAFE | ikl Agricultural plastic film production, transportation and use 5.18 kg(C)kg [18]
WL Trrigation electricity 20.476 kg(Cyhm * [19-20]

A FMLINSE I Agricultural machinery diesel oil 0.5927 kg(C)kg ' IPCC
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Table 2 Carbon emission factors of pesticide production and transportation

£2 RGE SRR

[24]

kg(Ce)kg ' (active ingredient)

etk fiscHE ek
e KT 7 K H ) K
Pesticides . Carbon Pesticides .. Carbon Pesticides L Carbon
Pesticides name .. Pesticides name .. Pesticides name .
type emission type emission type emission
factor factor factor
ARG S-FUNFGEE Esfellvalerate 16.9 = Triazophos 14.4 N EL% Pretilachlor 21.8
Pesti-cide 448 Tetramethrin 11.9 2% LB Monomehypo 16.5 PISRIERL Oxadiargyl 25.1
B} Cartap 13.2 & HUW Bisultap 13.2 HH B Glyphosate 19.3
ML HLBk Imidacloprid 20.6 JK MR Socarbophos 17.3 HRLEE Chlornitrofen 12.7
NI Pymetrozine 235 e HUE Nitenpyram 23.9 [ HE ¥ Nitrofen 115
PR BKBE Albendazole 16.5 2L Phoxim 123 L% Diuron 112
PN Profenozide 16.5 FF 34 TE Deltamerhrin 16.0 T Wi Butachlor 144
HiEEF Tebufenozide 23.5 HUR A Omethoate 12.3 TR Oxadiazon 14.0
T4 R Pyridaben 21.8 LIS Parathion 4.5 TR P 12 Metamifop 28.0
FH 1L Phenthoate 14.8 LB e Acephate 11.9 #Eﬁ.ﬂc(ﬂ%)i 6.1
Pendimethalin
EAH H, Trichlorfon 9.0 SN B Isoprocarb (Mipc) 14.0 MR Quinclorac 20.6
Wi Dichlorvos 7.8 T B Fenobucarb 11.1 FEUEFH R 2 Haloxyfop 20.6
I UK Acetamiprid 247 ABER  E W Chlorthalonil 12.0 SR A Trifluralin 6.9
) Germi-cide STk R B U
EEBEME Chlorpyrifos 124 ?’:MP 21.8 ki 26.4
Difenoconazole Flucarbazone-Na
R} Carbofuran 18.1 A FRIE Propiconazol 18.1 RFLF} Thiobencarb 14.4
AL s XL N e
L X@EM 28.8 FCARSR BF Mancozeb 10.7 RHLEL Molinate 12.7
Flubendiamide
F48 Ik Hexaflumuron 19.8 FEIE R Tsoprothiolane 16.5 ARHR Diclofop-Methyl 16.5
FHAFBHEE Cyhalothrin 14.4 T B Edifenphos 13.6 Ti# HE [l Sulcotrione 23.1
S poh A Ao A s
O nkzﬁ.ﬁﬂ 3.9 L7 Carbendazim 15.7 F B Alachlor 11.4
Beta-Cyfluthrin
A E A TR - e
R R H 1
Alpha-Cypermethrin 198 # R Hymexazo 127 Metsulfuron-Methyl 205
, . — . reale LR
e Methamidophos 14.4 FE LMk Flusilazole 20.2 R A fe R 222
Fenoxaprop-P-Ethyl
- - . KR R
& Phorat ML It
HI$Ei Phorate 9.3 IR Epoxiconazole 23.9 Quizalofop-P-Ethyl 19.8
H 225 Carbaryl 6.6 &35 A Thiram 2.8 4 A [ Chlortoluron 14.0
. ) N A 2y
FH 45441 Fenpropathrin 14.8 LR Hexaconazole 6.7 FHMAE R 108
Fluroxypyr
N YTNESP
AW Monocrotophos 12.3 Thioq;fn fii\i thy 14.4 % Chlorsulfuron 14.7
SR Dimethoate 6.6 H 75 R Metalaxyl 252 FH . Dicamba 12.0
BEAE kS Bifenazate 25.1 Ji& I Myclobutanil 21.0 KH Bentazone 17.3
XS 44TiE Bifenthrin 20.2 BR AR Prochloraz 17.3 FIEL4+ Prometryn 11.1
U FHIRI g
#F} Gamma-Bhe 2.8 WEMLK LN Thifluzamid 235 20.6
Cyhalofop-Butyl
5 — . R
##} Endosulfan 8.6 — 31 Tricyclazole 16.9 . 222
Clodinafop-Propargyl
et by b i
AR B — o WEW i e
— M Triadi 1
Chlorantraniliprole 292 4P Triadimeno 177 Thifensulfuron-Methyl 214
Z43416 Permethrin 15.6 — KR Triadimefon 15.6 M Anilofos 18.9
S5 44T Permethrin 24.6 SRR Tebuconazole 21.0 T 9l 51 Penoxsulam 28.0
LRIk Malathion 95 J&WEE Diniconazole 19.8 PHHL Simetryn 13.6
K 2 B, Methomyl 13.6 SRR Iprobenfos 13.6 T A E] Mesotrione 26.4
K41k hlorbenzuron 152 BREH] 2,4-3% T i 2,4-D butylate 43 MM % Nicosulfuron 227
45X Z4ME Fenvalerate 16.0 Herbi-cide  — 1 pu/g g MCPA 6.1 . HJHE Acetochlor 14.4
S . SN
I3 H1 I Thiamethoxam 23.1 H A Paraquat 19.5 . 26.8
Propisochlor
- . IR o -
WEWER Buprofezin 17.3 . 20.6 SN H L Metolachlor 113
Tribenuron-Methyl
ZIRIECTR) YRt 2 s .
ST At
Fentin Acetate 78 Pyrazosulfuron-Ethyl 222 P55 Awiazine 8.5
= A Dicofol 8.6 FRBEME I Mefenacet 20.2 {4 R Butralin 14.8
_ " . I .
=R EN Tetradifon 8.2 R 19.8 S 23.9

Bensulfuron-Methyl

Carfentrazone-Ethyl
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Table 3 Conversion coefficient and carbon emission factors of agricultural energy consumption

BRFEHOK P Carbon emission source

T4 284 Conversion coefficient

Hilik %% Emission factor [t(C)-t '(standard coal)]

R Coal 0.7143 kg(standard coal)-kg 0.7476
75 Gasoline 1.4714 kg(standard coal)-kg ™' 0.5532
453 Diesel oil 1.4571 kg(standard coal)kg ' 0.5913

KHRS, Natural gas 13.300 t(standard coal)-(10°'m’) "' 0.4479
JHE5H Kerosene 1.4714 kg(standard coal)-kg ™' 0.3416
JRBLH Fuel oil 1.4286 kg(standard coal)-kg ' 0.6176
JEh Crude oil 1.4286 kg(standard coal)-kg ™ 0.5854
177 Electricity 1.229 t(standard coal)'(104kWh)’1 2.2132

% Coke 0.9714 kg(standard coal)-kg ' 0.1128

A ZBORIET CPERERGHELE ) |, BB R EOCRIFETIPCC. The conversion coefficient is from China Energy Statistical Yearbook and the

carbon emission factor is from IPCC.

AR AR PR o HE T AR B X T A A DU A
& FF R 83k 516 ok I 52 T 7K #8 (Oryza sativa), /N2
(Triticum aestivum), EXK (Zea mays). M=% (Brassica
campestris) . 1 1€ (Gossypium spp.) 1 K 5. (Glycine
max) 6 FIAEYIFEFF AP HEIC — Atk . Mo 5%
AR R R B (R 4).
22 EEIREAE
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AR S BN BRHE . W A 8 5 X i S R
8 AR 1 KB AT, 2 BB 2 A 2l

HA DL AR08/ 0.04 thm ™, T S8 0 25 1 4 e
MU 5 34 0.64 thm 2.

- 398 S AL CHE B ST A4k B T A LR |
AT 45 R AT 2009 B R, DL ROR R T
AT IR 75 428 7 s 1 P ) 2 B ™ Bk 2
S A B A 9 S A I SRR L R T 2 HE TR SR
TRE (AR ESRE R lsE R GX17)) (R
fai R CHema ) ™) PIHER R L (R 5), IEARTEAS R
RAEERIM AT RZE. RS E . fRFEHR
S TR H R R A RS gk
HE— 2 DT AS [ VR 4 5 o 3 AR RS AAE B 1 S Ak
W RCHE I, HeHE T 2 B0 T X6 R P AR S A 9T R 6 4
P aE FRRTAS, I3k 6 iR .

222 KBEKIRE

KRG I 2B e 2 A R i A R BT, A
AR T A e R R 7 R GE TR, R A
FH 4 38 AT A HE 3 3 K R R HE TR B SR

[ 2 ke A5 e KRR A A sl R Y o ) ) B
b, 22 7 TR AR S sk R e T 50 R AR S
5 8 ST 140 A 2T 00 A5 0 1 HE i R 8k R AR i
PZERE | BRRE AN b RS Y A K R AT R R A
3R [ 448 KRS A JE I 0 B B HE R B GR 7),

F4 (BB FTRGRHS AR

Table 4 Carbon emission factor of crop straw burning gkg”
FEFFETY Ak e AALT A V€12 2l
Straw type Carbon dioxide Methane Nitrous oxide Data sources
AKX I3FEA 1247 — — [33]
Unclassified types 1515 2.7 — [35]
— 1.68 — [34]
JKF Rice 656.27+26.15 2.19+0.73 0.1120.01 [36]
/INAZ Wheat 586.39+20.25 2.22+0.12 0.05+0.002
F K Maize 620.72+47.56 2.95+0.17 0.12+0.01
IZE Rape 795.71+26.38 3.40+1.27 0.06+0.02
K Soybean 546.14+57.86 2.89+0.65 0.09+0.01
i 4E Cotton 464.14+2.96 1.82+0.58 0.05+0.01
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#5 R EERHRHRAE

Table 5 Carbon emission factor of agricultural land management

WAFHOR I XAk Hek # 5 Bk U8
Carbon emissions source Area Emission factor Data sources
et 312.6 kg(C)km™” [38]
Ploughing 0.04 tkm™ [39]
AL A HHAHEL I 0.0056 (B YO = SR e 1 7) )
Direct emission of nitrous oxide (0.0015~0.0085) Provincial Greenhouse Gas Inventories Compilation Guide (Trial)

[ke(N:0) kg '(N)] I 0.0114

(0.0021~0.0258)
I 0.0057

(0.0014~0.0081)
v 0.0109

(0.0026~0.022)
A% 0.0178

(0.0046~0.0228)
Vi 0.0106

(0.0025~0.0218)

SR HHZE R R AR 0.01 (B YOk = SR e 1 7) )
Indirect emission of nitrous oxide (atmospheric nitrogen deposition) Provincial Greenhouse Gas Inventories Compilation Guide (Trial)
[kg(N,0)kg ']

ML AHE A RIS 0.0075

Indirect emission of nitrous oxide (nitrogen leaching runoff)
[ke(N,0)ykg ']
AT A (EE) 0.0125 IPCC

Nitrous oxide emissions (nitrogen fertilizer) [kg(N,0)-kg ']

I XAFENSEY . i, HoR . 0. PO, BEPE . ILvy, TR TXEFERE, Sk, O7; MXRERFEes . K, mdt, meg, IR V
ALFRUTVL . W, VLR, R YOS, IR, WAL, pulil, SOG VIXEERSTAR, U0, MR s VIKES AR . SN 3SR A HER
BRI . Area T includes Inner Mongolia, Xinjiang, Gansu, Qinghai, Tibet, Shaanxi, Shanxi, Ningxia; Area Il includes Heilongjiang, Jilin, Liaoning;
Area Il includes Beijing, Tianjin, Hebei, Henan, Shandong; Area IV includes Zhejiang, Shanghai, Jiangsu, Anhui, Jiangxi, Hunan, Hubei, Sichuan, Chongqing;
Area V includes Guangdong, Guangxi, Hainan, Fujian; Area VI includes Yunnan, Guizhou. Data in the brackets are the recommended ranges of emission
factor.

F6 TRIKREMENT RHHMARK™

Table 6 Nitrous oxide emission factors of different crops'”’

A KR BN AN PN Fook B Hopth S A EY
Factor Rice Spring wheat Winter wheat Soybean Maize Vegetable Other dryland crops
AR RS
Background emission flux [kg(N.0]hm 7] 0.24 0.40 1.75 229 253 4.94 0.95
%UIE Nitrogen fertilizer [kg(N,0)'kg '] 0.30 0.15 1.10 6.61 0.83 0.83 0.30
S 4L Compound fertilizer [kg(N,0) kg '] 0.11 0.11 0.11 0.11 0.11 0.11 0.11

*7 FEEE (W BEK) KEEKBHARRRHRRER

Table 7 Methane emission factor of rice grow cycle in provinces (cities, autonomous regions) of China g(CH,)m”

A Y [X - A - A . <Y X - - -
é)fj;‘“ceﬂ ({‘:tl;) L‘i*ﬁ. Hﬁ}m rh%&}m ‘?’r(j\_/inc?((gtl;) $$ﬁ. Eﬁh 'T'zfﬁu
autonomous region) Early rice Late rice Middle rice autonomous region) Early rice Late rice Middle rice
Jb5¢ Beijing 0 0 13.23 Wt Hubei 17.51 39.0 58.17
Kt Tianjin 0 0 11.34 WFg Hunan 14.71 34.1 56.28
I Hebei 0 0 15.33 J" % Guangdong 15.05 51.6 57.02
U175 Shanxi 0 0 6.22 J" 74 Guangxi 12.41 49.1 47.78
M52 Inner Mongolia 0 0 8.93 14 Hainan 13.43 49.4 52.29
i Liaoning 0 0 9.24 puJil Sichuan 6.55 18.5 2573
v Jilin 0 0 5.57 K Chongging 6.55 185 25.73
AJETT. Heilongjiang 0 0 8.31 H2M Guizhou 5.10 21.0 22.05
g Shanghai 12.41 27.5 53.87 Z ¥ Yunnan 2.38 7.6 705
L5 Jiangsu 16.07 27.6 53.55 PG Tibet 0 0 6.83
irIT. Zhejiang 14.37 34.5 57.96 BEPY Shaanxi 0 0 12,51
L Anhui 16.75 276 51.24 Hiit Gansu 0 0 6.83
Hi#d Fujian 7.74 526 43.47 #1F Qinghai 0 0 0
TLPY Jiangxi 15.47 45.8 65.42 T H Ningxia 0 0 735
1117 Shandong 0 0 21.00 sl Xinjiang 0 0 10.50
i Henan 0 0 17.85

AR AR A R, SRR . AOK RN FERS RAUA T Al . BRI T S0k [42-43]. RIBURE PTHRAS M, NELRRARHE . SRTTAI G HIX
The factor of single cropping rice is the same as that of early rice. The factors of single cropping late rice, winter paddy field and wheat stubble rice are the same
as those of middle cropping rice. The data are from references [42-43]. Hongkong, Macao and Taiwan areas are not included.
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Horb RLRE B AR AN TR 2R A 0 A KR I 43 i R 85 dL i R FOR IR T IPCC (% 9), 1 W18 K I i B 1) 484k
100 d #1105 d. BEAb, BEERARSEY MR T (467 ) WA R B FAO FT & A i S8 AL I S HE R 2t 55 LA
oA T R ek, (FERE ) AR SRt IR A, B P s AR RS RN 4%
Hi 2005 4F 4 R4 KA X RS HIAE P A B4R 0 R RS ROAE B MR b AT T3, B ik s
XK, AR 1T KRR e HE R A HE (R SRNT 1 AR RS R E T

H5AREIE R (3% 8). SERIALBE I RS R T AT 1 I IR TPCC A
223 HYIRpELEE HEEIEILIE RPEAT IRV, eAh, T 2808 B G Y a i

BENWIHREEWMR 4KIYERAE WS Z BRSSO RR 0, DA [ 3 XA Bk HE
LR ERE, TR E ARG B e R RARBE SR, (Bl Al TR IX S Y ¥
B A ™, SR B HEOL B2, Sh 3 (R BB R A (3R 10),

A LG P e A ™ A b, s, 26 2.3 BOCAE

S S T e o P A Gl A W A I 3 23 R AT B AL AN AR D B AR S ARG, AT RS BRI Y
PSR AR AT A XEJEME. IPCC 45 6 YT &4 kol . Aol

9 1) 2R A5 X )y M T A R R A R A BB i A AT R AL 2050 4R A ERBR IR 20%~30% B9 #
PEAT TRZS, FLB1 64 i 3 e 1 - 2 A B T e 3, Al 7 3 P RIS B 2D AR A 1 e

*8 FESRIXEHRREARRYK

Table 8 Methane emission factors of paddy fields by agricultural region in China kg(CH,)-hm ™
BERY X2 LA X2 e
[X 1, Single-cropping rice Double-season early rice Double-season late rice
Area A E Fle | HEFHE Ji M Fle|
Recommended value Range Recommended value Range Recommended value Range
4t North China 234.0 134.4~341.9 — — — —
4E7R East China 215.5 158.2~255.9 211.4 153.1~259.0 224.0 143.4~261.3
HE§4ER South Central China 236.7 170.2~320.1 141.0 169.5~387.2 2732 185.2~357.9
PiFd Southwest China 156.2 156.2 73.7~276.6 171.7 75.1~265.1
%1t Northeast China 168.0 112.6~230.3 — — — —
PGt Northwest China 231.2 175.9~319.5 — —

BARARRT (A RRESARERRFHERMORAT)) o RduhXasmdnr, K, mdb, e, RgEN; SRR Bl 1098, WL, 2R
fEE, VPG, IR PR R X RS . I, IR AR TG, RS VRIS DG, Il BN S PG ARJLH X AR T
WAL BV FEAC X ALEERRTE . TR . HON . B, FEE. FEGETTRAE, NaEEEE . MRS X . The data come from the Provincial
Greenhouse Gas Inventories Compilation Guide (Trial). North China includes Beijing, Tianjin, Hebei, Shanxi, Inner Mongolia; East China includes Shanghai,
Jiangsu, Zhejiang, Anhui, Fujian, Jiangxi, Shandong; South Central China includes Henan, Hubei, Hunan, Guangdong, Guangxi, Hainan; Southwest China
includes Chongqing, Sichuan, Guizhou, Yunnan, Tibet; Northeast China includes Liaoning, Jilin, Heilongjiang; Northwest China includes Shaanxi, Ningxia,
Gansu, Qinghai and Xinjiang. Hongkong, Macao and Taiwan areas are not included.

T9 EEBHBEREHY

Table 9 Carbon emission factor of livestock and poultry[“’] kg'unitfl‘afl
e HE R
e Methane emission factor FHUEE AW A H R
Animal breed il K PSR Nitrous oxide emission factor of manure management
Enteric fermentation Manure management

W54 Milk cow 68 16 1.00
7k 4F Buffalo 55 2 1.34
B Cow 478 1 1.39
42 Mule 10 0.9 1.39
J&3E Camel 46 1.92 1.39
" Donkey 10 0.9 1.39
I, Horse 18 1.64 1.39
44 Live hog 1 3.5 0.53
Bpf% Sow 1 35 0.53
2 Goat 5 0.16 0.53
4 Rabbit 0.254 0.08 0.02
2% Poultry — 0.02 0.02
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Table 10 Carbon emission coefficients from animal manure management by region in China kg~unit71~a71
, v v - UYL o
X sk LLES EIGES KA EES L= I & 5 Donkey/ I
Area Type Milk cow Non-milk cow Buffalo Sheep Goat Hog Poultry Horse muley Camel
8% CH, 8.33 3.31 5.55 0.26 0.28 5.08 0.02 1.64 0.90 1.92
East China N,O 2.065 0.846 0.875 0.113 0.113 0.175 0.007 0.330 0.188 0.330
At CH, 7.46 2.92 — 0.15 0.17 3.12 0.01 1.09 0.60 1.28
North China N,O 1.846 0.974 — 0.093 0.093 0.227 0.007 0.330 0.188 0.330
R4t CH, 2.23 1.02 — 0.15 0.16 1.12 0.01 1.09 0.60 1.28
Northeast China N,O 1.096 0.913 — 0.057 0.057 0.266 0.007 0.330 0.188 0.330
R CH, 8.45 4.72 8.24 0.34 0.31 5.85 0.02 1.64 0.90 1.92
South Central China N, O 1.710 0.805 0.860 0.106 0.106 0.157 0.007 0.330 0.188 0.330
PEg CH, 6.51 3.21 1.53 0.48 0.53 4.18 0.02 1.64 0.90 1.92
Southwest China N,O 1.884 0.691 1.197 0.064 0.064 0.159 0.007 0.330 0.188 0.330
iiEld CH, 5.93 1.86 — 0.28 0.32 1.38 0.01 1.09 0.60 1.28
Northwest China N,O 1.447 0.545 — 0.074 0.074 0.195 0.007 0.330 0.188 0.330

BRI T (AR ESRERRTFEREART)) o Bt aidtat, KK, mdb, I0ig. WS BRI TS Ll Y00, Wi, il
FEaE . VPR, AR e e X TR . Wi WIEE . AL )T TR FE R XA EEE DS I BN AR, TG AR X AT T
AL BRIV P XA EREYE . TR CHORN . . OB, EEAEAT A, AMUEER . MM A S HIX . Data are from the Provincial

Greenhouse Gas Inventories Compilation Guidelines (Trial). North China includes Beijing, Tianjin, Hebei, Shanxi, Inner Mongolia; East China includes

Shanghai, Jiangsu, Zhejiang, Anhui, Fujian, Jiangxi, Shandong; South Central China includes Henan, Hubei, Hunan, Guangdong, Guangxi, Hainan; Southwest
China includes Chongqing, Sichuan, Guizhou, Yunnan, Tibet; Northeast China includes Liaoning, Jilin, Heilongjiang; Northwest China includes Shaanxi,

Ningxia, Gansu, Qinghai and Xinjiang. Hongkong, Macao and Taiwan areas are not included.

—HRI Yo PRI, A ARG AE AT B HE O B B, H Al
B A Ry A% 550 TR 3R 2% SEE N, P sk 00 25 e T
I A4 R SR R e B HE S . T ER T A B
R TR, Ml e HEBOZ 45 R N 7 (1
Wil &N ).

Al e W L A ARAE YOG R [T 5 1 4
[ P P A1, DR AR IR A T AR S I 2 AR
TEYI WS + s R 7 2. =™ 540
FE G TE U AT AR AE R — R AR A B T
& 220 AR R A R A, B A
Wy iy 7= AT A R B AR R R IR I, 2 3K
LYV Nk

C=
A CFREY ST, C R | P EY
WL, ¢ Ko ER | RVEY G A AE TG B A AL
WS B BRSO, Y, A I 55 7, s R
FiVE M) 22 55 77 a8 43 1) B K A, HIL R 36 i FVEA )
SRR MR EIEY 540 2800 Tig 2
PRI AR, B3 N 45 b ZAE W) I 2 T R Bh
AR KR g SOk ERMG TS (R 1),

AR b 1) =0 SR, R 2 SR AR
A HAS [6] ARAARSE AL 00 S I B, B T e Sk Wi
5 R, B AT 0 T OMRHE A Rl IR S B8R 5.77
kg(C)m *-a 'y MR T [l i 114 S b 37 2 e SR A 4

Ci= ) lexYix(1-r)/HL]  (3)

k k
=1 i=1

R 11 FEREMEFRE SKEMBIRUE"

Table 11 Economic factors, water contents and carbon
absorption rates of main crops”™ "
W i %
gii@ ) %:{*%fﬁz SRE Carbﬁfnﬁgicjr‘ption
P conomic factor Water content (%) rate [g C)~g"]
/N# Wheat 0.40 12 0.485
FA4+ Paddy 0.45 12 0.414
F K Maize 0.40 13 0.471
$7.2¢ Beans 0.34 13 0.450
ST Rape seed 0.25 10 0.450
1E2E Peanut 0.43 10 0.450
H#i4E Cotton 0.10 8 0.450
27 Manioc 0.70 70 0.423
H#E Cane 0.50 50 0.450
B3 Vegetables 0.60 90 0.450
JRZE Cucurbits 0.70 90 0.450
HABVEY

&gﬁz S 0.40 12 0.450

SETRR, A B AR S EN 0.0021 kg(C)m *a ',
K AR S AR i 7] b % - B R B [ e R RO R T
WA 1 Dl M e W AR T AR i G B 5 TP 2000—
2009 4F- [l b [ 5 2 55 LA el st 1o AR A B3 e 1 A e i G
ZHN 0.559 kg(Cym *a ' IbAL, HIEFEBRAE 1252
)4 FHAS B Al 5 M), 4 VK S AR SR R Bt FH AR AIE
FEAFAR F it A BILAE e Bk 45 A B it T A
FH -t 492 [& B BE J1 0 )34 40.51 Tg-a™' . 23.89 Tgea ',
35.83 Tg-a ' Al 1.17 Tga '
24 EFE&EGEEENRETNE

e 2 300 2 DA A i SR 0 A B o K, A3 BT A AR i
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W15 NS 773 B0 Bl 4 s A 422 A0 5 1 de HE ik it
FESL Ay R L (LCA %) 2 A i B
T, TMiie F LCA WA AR ik 2 i B, 32247
P SCHEL B 28—, B E R R, RIS &
Al Az 7 A0 77 1 A i A v B T 4 AR Al
HERC T 2l 55 =, WA TR 2 9 i T Y ACHE, £
58 A M A= i JR 93 A e HE TS TR 2l 0 50 OGS I %) HE ik
R0, R, A Ml ¢ A2 30 A B et 5 — g e e PR
TR AR b A HE TR S8 DX ) S5k AE T AE 1 e HE Ok TR
B, SR FH B 5 02 LCA 5, ARl 4 A= i JR 401 %) 1
e ) AN B HE A AT AE SR, LA B N A LR 4
1, HR R T R NAE 2, R R L AHE
i H A

E A Bl i A AR I Al 5 A R
AT T A A 7 UL S B A TR S A A i R v
AA] 2 0 HE TR TG 20, T 3 A H Bt A rp iE
TTAZSE; WA, 3875 08T SRS Al H AR 8 R it 1Y)
I i D HE RN , e 2845 BN A A 77 1 e /2 300 o Ik
B AR BT LCA S T A [ B 0l i 5 HE K,
HAPAALEE T & & 10 38 o B2 n i HE ik, b % % T
TR AR 525 T & &7 S LI RRHERL -
3 EWETRSHRRE
3.1 EHEE

it 25 e HE ik [ 832 ) )92 O, S AT
PV B HE % B NS HAT TIR AW IS T
AL, SR Al B HE OO SR AR AR R R PR
M Bt HE T ) R 55 4 A8 b 98 HE 1 e 79 A DG IBUR H 1t
TSR, (FR, IR B AR — R R BRI,
BRI LR 5T

B —, 0 AR O B HE TR R NS B8 R A 4 i
AT B ST FE AR ML B HE O BB, R 22 HANAR T Aol
B HE AR A SR LA Oy L an RS T Rk
E AR A T ) e HE TS A A Ml g TR A 1 Ak HE
A B 4 T I B AS Al AU A R HE R, B H A
) AR b B HIE s £ v T AR Ml iR R A, = X
PRI B . AT LA R T A P S B I B i
A3 5E A e AR B HE AR PR, AT R0k AR
At HET, 20 2 W T Al J2& H e A AR A I KPR 2 iR
AR EEHOR, BRI A S R i,
158 i A M At HE Tl U 25 5 BM0R HE ik 45 SR o K ORA A,
AN 6 M Bt HE TR BOIR 1 A7 E A SRR, MfE LA AR
M 9 HEAH DG B SR 1 ) e R A A R B S
T AN A BT SRR . A 2 AR e a AR v i dcHE

AR T A HE O I ) 2 R AR DY, s 75 O 1
AN B HE L

55, HECR B A R FEKE & B HE
i ZR B0 A A M A HE DN B S A S R R Tz A
HEi R BOZ A . Bh27 8RB s R e 75K B DU 45
MV BRHE B . AR RHE R AE RIS . BHE
Jra . IS AN AR AR K 2585 . IUA #B
S3RIRFETE 51 AR S HE 2 B0, A B b HL I ke
—J7 I, 2R FH A ER 43 HE R BOK IR T B Sh 2 4E i1 1Y
BRI, 2 A 18 FH b A e HE T 1 Bk A R v
M 5 — 7 T, H X 5 08 HE R E0 33 AN,
B B S R B, a5 A2 1 BB HE
SR B, AR BB R T B T B A AL
e PR 0 2 7 A A B HE T, 0 S T AR 4 B RN
5 301 55 T 7 AR B HE T, T SR A e 2D B e
S ENB B HE 355 AR Ml 5% B TR TAT BRI i A AL
WAER B R AL . BLAE, B AR AR P R
AT TR, B B R D SR A & R,
A B HE TR P-Ah 23 %2 A R N AR Ak, T B 8 Bk HE
RBCEIEA T . BT Be= sh AR,

5 = A BIC A E R A RFRA . — 7,
F T3 il U5 8 HE 5 11 e 1 AR A Jo 300 P 9 300 5 i e
JERR, AR MV AE Ay 5B AR IR, mT DL i fE
W SCRD - 58 9 2% ad 42 0 AT B ik, A A B R [ v
3, X TS BL W HbRA & B EEEN; 51—
DT, B & AR DA E— 25T R, AR AR %S
BE BRAE S R R 8 5 Sk 5 B0 ff €0, T Bk
HE3E 5y ) B LA B A A0 (B R IMEz2 5 ) R ) BF 5 8 T
AR e AR T I B A R Bl S . iR 2
O T AR M e HE O 5., SRR ARl B R 5 ik Y 4G
A R HE AT AR M e Al T B, 2 e HE ) 5
YA 1 S LA DR IE, PRI 2 e HIE T3 1) 40 e Y 00 455 e
A5 R HER P TE S R IBEAI i Ml eV B i 54
ARG e R 3R S F AR A D, A — RS

550, AR Bl HE T T 4R [ RN G
L JZ T, AP R Al S5 08 J22 T ) BIF 8 AR G 55 70
A YO J22 T A M s HE TG B, 4 [ 5 L X
V18 A4 Mt HIE AT 190, DT Ay 2 SO B30 SR 1 o) 2 Ak S
PEFSR L, (AR PR ol AR 7= v i B 2 4R, H
A PP DRSO AL B HE IO & HH . A DESE
A AR T 7 02 1T A e S B A SEIE 4 #
6T A PRI Al S GO0 2 T8 G A 2 L B T &
FERERAMG . DUl B0 SOk A 25 181400 A AF 5 A b B
HE T, Jay B % 23 18] 25 55 ) A R B A, %o 3L
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A 2 S 0 D TR A RS L, B = XA [ R B 28
I R A B HE O L 5 A8 AR A 9T
32 WMRRE

55 WA WSS AEAE AN 2, Aok 0 3% B Al ik
HE RO 5855 A0 G IR R B9, AT LA JE DA LA
JT RN BT

B g —-E%—. 2m. BE. SR
b B HE IO S8 A 1A R AR R SRR ST 4 3k,
TINS5 45 = 15 BB A AR, HE ST 58 5 AR M HE
OB 7 B R 3R AR A B HE TR R 2 i 3
IR E LA B E 0, 7% IPCC H Kl = Ak
HEBO 55 1 PR o, 2355 R 2 A L R4 A
7R A A e . e R A AR
D) FLEHEROE Sk, Ml R BRIEIHFE
FEFFAE e . LI KR K DL R Sh Y i Kk
53R AR R Sk A TN AR ARHE O AR FR

55—, 7 v B RO e HE R BRI . TR,
FEAE % [ Y AN SE 22 56 1 SRl b, R A Al ik
Heme sy He ik =85 ok, 5 A RFRHEFIRAS
P, g . REE 5 2= 1153 55 B 24 R 7E S
AU R, S S I E SRR s, A
ANFE X AN AR SRR L ASFEIBEHE 7 DL
AN RV o 248 R 57 Bt e 5 4% S 0 I TS D 4 T ) 4
5 R Al A= 7= S B i HE il 3R B, Sk Al ik HE
(AR O A T 8

55 =, WAL A BRI AH CAFFE o s X Al
WA AZ B S5 R R oY, 0 T ZE AR SR IR AP
PR . AR . PR . SRAEFPE SR
Jiti %o A T -+ 48 ] Bk i 07 9 5% i F 5, #fE Bl B ot 3
AL & i, Jeor KA IR AR ). fE R I
HEH A B ARG 5 E S E— B AME ERARITE L)
e A5 MR 1 B AR G [ % g PR 58 Y, R R R
S AR AT T S M ATL ) R JEG ol A 28 b
BEALHN, DT s A = B [ B A T oA B 22 B RN, A
SERBU H AR AR B DTRK

SV, Ak S0 A 5 Al GOWZ T Y Al Bk
HEBCAIFIE o AR Ml DK [ ke BB 3 I R 235 e S SRR
J5 4l S OO B 1R B I, 25 8RR R A S BUSR 11)
1209 L RE A R S TARACR A T % W LS b R A5
PRI, 75 28 3 — 20 TR A AR P A 7 B HE T B AR Al A=
FEAT A B R M AL B 5, I IR AR AS [ RUBE 5 B 28
A B HE IO LU AT A 3 B, AR A 1 425 4 A b ik HE
B R . RRIE2E R SRR, S1Ah, S
R HERSEADUASE A 7 e HE ke F o g 45, A ARl i HE

TR S A 7 5 IR B AR IS AR
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