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Evaluation of Greenhouse Gas Emissions in Cropland Sector
on Local Government Levels based on 2006 IPCC Guideline

Hyun-Cheol Jeong, Gun-Yeob Kim*, Seul-Bi Lee, Jong-Sik Lee, Jung-Hwan Lee, and Kyu-Ho So

National Academy of Agricultural Science, RDA, Suwon, 441-707, Korea

This study was conducted to estimate the greenhouse gas emissions on local government levels from 1990 to
2010 using 2006 IPCC guideline methodology. To calculate greenhouse gas emissions based on the 16 local
govemments, emission factor and scaling factor were used with default value and activity data came from the
food, agricultural, forestry and fisheries statistical yearbook of MIFAFF (Ministry for Food, Agriculture,
Forestry, and Fisheries). The total emissions in crop sector gradually decreased from 1990 to 2010 due to a
decline in agricultural land and nitrogen fertilizer usage. The annual average emission of greenhouse gas was
the highest in Jeonnam (JN) with 1,698 Gg CO:-eq and following Chungnam (CN), Gyungbuk (GB), Jeonbuk
(JB) and Gyunggi (GG). The sum of top-six locals emission had occupied 83.4% of the total emission in
cropland sector. The annual average emissions in 1990 by applying 2006 IPCC guideline were approximately
43% less than the national greenhouse gas inventory by 1996 IPCC guideline. Jeonnam (JN) province
occupied also the highest results of greenhouse gas emission estimated by gas types (methane, nitrous oxide
and carbon dioxide) and emission sources such as rice cultivation, agricultural soil, field buming of crop

residue and urea fertilizer.
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2005% AlA 247k W& 5 10-12%5 FHF-EC]
ApAsEaL glom, 2A7FA %‘—v%‘i— N:O7} & viEe]
60%, CHy= 50%, COx= 1% m|qto] B9 3iriol A vi&E] 9]
t} (Smith et al., 2007). 2009 -2jUe} HHHE 2417}
2 HlEERS 19,847 Gg COp—eq 0.8 7} & viEeF9] 3.3%
of sigdt= FolH, o= AlAl Bt} vl WS o viE v
ol A ﬁﬂOlﬁP St %"“ﬂ 2T vl SR
AEFE SARE O & SHESEe] APYste (IPCC, 1996),

o|x 2547'_‘?_0] 2R El= HEHS 12,207 Gg COs—eql
2 AR T ST 61.4%5 AT AT T
g N207} 57%, CH,0| 43%% Z}R|8H COy0l 23t
2o AMHSIA] 9=t} (GIR, 2011).
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AT SA AP H S A 3ol w1996 IPCC 71o]
Egiele 7[E 97 GPG (Good Practice Guidance) 20001}
GPG 2003 LULUCF (Land Use, Land—use Change and
Forestry)& Z-835}0] Top—down ®IHo & ARYSIaL Qth
(GPG, 2000: GPG, 2003; IPCC, 1996). S-2ju} 2AI7}A
£ T80 Q= 2ATIATTHEAE (Greenhouse gas
inventory & research center of Korea, GIR)+= 20155

2006 1PCC Alf 7ho|=elele 283 Al glon, o|5
Sfal o RO 2006 FfolSeele g3k SIat At
AR D A8y AR A7l el ARET gt
(Jeong et al., 2011), T3t XA HER 24171~ QHIETD]
T2 B EEAS Tk BEAN S 5
o ojil50] 8P|l @It} (Choi and Koh, 2010; Koh
and Park, 2008), ZLe|u}, Thito] AARAE 24 7FA ul
=% Bl AMEE wiEE BUF 2RO A7 d
712 A& 53| A| A% GHG-CAPSS (Greenhouse
Gas Clean Air Policy Support System)S E-3f AFH% =4
olt} (Jang et al., 2011), L&}, EHH o] Qo] o]#3t
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Table 1. Default value for calculating greenhouse gases using 2006 IPCC guideline.

Division Emission factor Default value

Rice cultivation CH4 EF 1.30
Direct emission N,O Er 0.01
EFirr 0.003

EF,4 0.01
EFs 0.0075

Indirect emission N,O Fraccasr. 0.1
FracGASM: 0.2

Fracipaci’™ 0.3

Urea CO, EFUrea 0.2

" Fraction of synthetic fertiliser N that volatilises as NH; and NOx, kg NH3;-N and NOx-N/kg of N input
* Fraction of animal manure N that volatilises as NH; and NOx, kg NH3-N and NOx-N/kg of N excreted
“ Fraction of all N added to/mineralised in managed soils in regions where leaching/runoff occurs that is lost through leaching

and runoff, kg N (kg of N additions)'l.

Table 2. Emission factors to assess emission of livestock manure.

Division Dairy Korean native cow Pig Chicken Goat Sheep Horse Duck Deer
Mg yr'

Emission Factor 67.9 39.6 17.4 0.51 194 23.5 62.1 0.51 62.1
AIZEE 2006 PCC AT 7lolSakole] HES gt AES o] F9 v, R, Auel BFHeS oyoR
o7 ek Wuk ofUet WjEARel WAAS TN Sl WOl A4S W, S 1R B, 4A Y w0
FEARE) BAS sk Faka gl A} ek, g oz sl hERe 7 B0 BE 247t

2 QoA 2006 IPCC Al ZJol=elele) et 7] 2 viEe Wolol HgE /1S Ha, 8 94,
B ulEAS, BAASE AERT SYMIABE S 9a, % T 28 D ARS YO Sk
NEEA AR BEARE T3] 167) AR 1990
UXEE 2010U7FR] AZEE 2AVLA w|ESFS ARSI HiE 7|4 (Emission factor, EF) 2! H & 7|4 (Scaling

AR W& Apolo] thet Aol HAstA stelc,
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Seubel AERReA WS 2ATES WiEES A
AAEE Brlslr] 8] AL (SU), FAF (BS), tht (DG),
QA (IC), 5 (@), tiA (D)), &4t (US), 471 (GQ), %
o (GW), 55 (CB), T (CN), A& (UB), A UN), A&
(GB), A (GN), AT () 167] AAAS PAC 2 2006
IPCC 7ho|=aelo]l F3}o 199078 20101714] A3}
Ak, 2ARF X 2] 79 19970 F A &= 525101 1998
URE A7 e APEshRith

ESXIE (Activity data) A A7} wjESaF Al
2 Sl A A AT} YA, AR A§F, 71
9 0k A8 5O AFARE F7h BAEA
SYPAAES] BYSAAIEE AR (MIFAFF, 2010)
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factor, SF) | Ajulj 3ol LAYSh= CH, HiE=S AF
Asl7] 3t wiEAS (BF)2F BAAS (SFE 2006 IPCC
Zrolegfele]l A" 7]2AS (Default) S A-8-5H3ct
(IPCC, 2006). -s7dA] Bl o3t N.O vi&Ew, Z=rbAt
27ke] ot CHaF NyO HiESF W Q4H|E Algof np2
CO; HIET A I8t vjEAI E3F 2006 IPCC 7Ho]|=
2Relof] A 71 2AGE A-8-5H3ict (Table 1),

71 ARSIl A] HAshE TSR RS FAA Aa
doz =APS o) WA= N0 HiEFHFS APty $fgt
7hed A7 A viEASs EZE 2006 TPCC 7Rol=kelo]|

A= 71 2AE 483k (Table 2).

B XHHHOI| 2|5t CH, HHSZF TIF o Auljof 23t
CHy &= A2} o] 2006 1PCC 7hol=etele] whaf
712 wiEAIS (BF) 1,300 ¥ e L4 (1) 13842 Ao
AfEA (A)S FkaL o7 A7) 5 & o] e 2A
A5 (SFw) 0.6, F71%& A&l oE EAAG (SFo) 2.0
F5to] Tier 1 WHO 2 APYSIYT} CHS CO.2 BHils)Y]
2J3ll GWP (Global Warming Potential) 212 353}it},
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Table 3. Index for agricultural residue buming calculations.

g - olsH] - o4 - o] 3k 2pE

Division Residue. Dry matter‘ fraction Fracttion burned Fra.lc.tion C frac.tion N frac.tion
/crop ratio of residue in fields oxidized of residue of residue
Barely 1.2 0.85 0.439 0.9 0.457 0.006
Wheat 1.3 0.85 0.439 0.9 0.485 0.006
Beans 2.1 0.85 1.000 0.9 0.405 0.008
Pepper 2.1 0.85 1.000 0.9 0.435 0.006
B Aol 2%t CHy HiEF » 10,000
CH, = X(EF, X t X A X 10°°) 8 8,000
EF: = EF; X SFy X SFo (kg CHy ha 'day ™) &) 8 j:g:
E 2,000
SBXI0ML N.O HiEEH "It N0 viE=F2 2006 o ARIENIAEEINETTIANREEREREA
IPCC 7hol=ahelel wha} ofefe} Zro] Al (2)9] RHujEat 2828583323938 88888388¢%

A1 (3), 4)9] THlER FHEsto] 7]+ viEAS> (default)
£ A85h= Tier 1 WHO = APYsIGITh, I uiES THA
7] Aol ofgt wiEt A F=ol ot viER2 st
of 4SS N0 HiE2 oF7|8he Aar 3 3let]
T AEO] ot A T (Faw), S4RE: A8 o5t &
2 3 Faw) 2 2= Sdof o8t da 3 FonS
der stelon, =i ow JhEste] Z42k0] 712 uf
SATE wote] APgskaih. frl1Eel o3k NoO A4 uf
S (N20-N o)} 7h50] 5= EAoA] o] o3t
NoO 21 BETF (N2O-N pre)> S-BUbel FH200 3l
&R kot Alitoll Al A2Jsltt. NoOE CO= IS €]
8 GWP 3102 33Tt

N0 A RjufiE AAt
NoO—N pirecr = NoO—N n mwpur + NoO—N og + NeO—N prp
N2O—-N n mwur =
[(FentFontFertFsom) <EF1 ]+ (Fen+Fon+FertFson) XEFirg]
N2O prrecr = NoO—N n mpur X 44/28 @)

N:O 7Huli&F Akt
7] Aol &gt NO 1Hduli&E
N;O—Ng = [(Fsn x Frac ase) + (Fon x Frac gasw)] x EFy
N:O = N2O—Ng) x 44/28 3

A 2ol 25 N0 H &
NoO-Ngy = [(Fsy + Fon + Fer) x Frac reacul x EFs
NoOwy = NoO—Ngy x 44/28 (4)
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Fig. 1. The total emission of greenhouse gas from 1990 to
2010.

S}l (Table 3), ©7]of] CH9] 7k HiEE 0.0052F NO2]
7hs w28 0,007 Zh2t Fsto] APHShACt. CH, B N.O
o ShbAIG 247} 16/129 44/28% A8 3Hert

24 AEdl 2Ist CO, HiEZ ME 9 A8 ot
£ 0O, &2 2006 IPCC 7tol=ghlof| A AJAJE Al 8l
o2 AAE 84 AR (Mol 712 HiEAS
(EFurea) 0.2 +510] Tier 1 R OR 2)(5)%} 2ol A3}
Act.

EBA 84 Alge] mE Co HiEF At
COZ_CEmission =MX EFU‘REA

CO; = CO.—C X 44/12 )
Zn Y o

2 1990 5E 20107}
A 1671 AR 2A7FA wfj S-S e & s A
& Fig. 13} Zrh 19909 AFHE ekt 247k &
U2 9,888 Gg COy—eq @& AMF7IXE 5 7H =2 o
SEE Uehlen, o= fEluel 57 247 JlER]
H3142] Avel 17,196 Gg COy—eqldth OF 43% 2} o]
o (GIR, 2011). Hi&TF 2tole] 7 2 A =7 247}
2 FAO] 751996 IPCC 7ho|=eiele 7o 2§
A 9= WA o] Aol A= 2006 IPCC o] =atele
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JHED] HIA M= o7t 179 5dEE
A3t =71 218415 (Country specific) 2,372 2185131
o, FAA EFoA HAYTH= NoO2] 74-9- o]l dA-tollA=
= (EFppd & (BF)S 231 242 0.003 kg NoO—N/kg
N} 0.01 kg N;O-N/kg NO| 7|2 v|&A15-S 243} ubd
I7F A7 QIMIER] KA oAM= $3t 7|2 viEAs
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Fig. 2. The annual average emission of greenhouse gas for
16 local govermnments.
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Fig. 3. The trends of greenhouse gas emission of 16 local
govemments from 1990 to 2010.
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Fig. 4. The methane emissions from rice cultivation and
field buming of crop residues for top-six local governments.
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Fig. 5. The nitrous oxide emissions from agricultural soils
field buming of crop residues for top-six local governments.
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Fig. 6. The carbon dioxide emissions from urea fertilizer for
top-six local governments.
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