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Assessment of Greenhouse gases Emission of
Agronomic Sector between 1996 and 2006 IPCC Guidelines

Hyun-Cheol Jeong*, Gun-Yeob Kim, Deog-Bae Lee, Kyo-Moon Shim, and Kee-Kyung Kang

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

This study was conducted to compare of greenhouse gas emissions between 1996 and 2006 IPCC (Intergovemmental
Panel on Climate Change) guidelines change. Greenhouse gas emissions were calculated separately by rice
cultivation, agricultural soils and field buming of agricultural residues from 2000 to 2008 according to 1996
and 2006 IPCC guidelines. To calculate greenhouse gas emissions, emission factor and activity data were used
IPCC default value and the food, agricultural, forestry and fisheries statistical yearbook of MIFAFF (Ministry
for Food, Agriculture, Forestry, and Fisheries). The greenhouse emissions by 1996 IPCC guidelines were
highest in rice cultivation as 4,008 COz-eq Gg of 2000 and 3,558 CO»-eq Gg of 2008. The emissions by
N-fixing crops, crop residues returned soils and field buming did not much affect the total emissions. CO,
emissions by urea and lime were calculated by adding in 2006 IPCC guidelines and its emissions were 157 and
82 CO,-eq Gg in 2008 respectively. The emissions by N-fixing crops, crop residues returned to soils and field
buming, in common with 1996 IPCC guidelines, did not have a significant impact on total emissions. The total
emissions in agronomic sector was decreased continuously from 2000 to 2008 and annual emissions by 2006
IPCC guidelines were approximately 26-29% less than the 1996 IPCC guidelines.
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Hij&eF Aol 1996 IPCC 7lolEdlelS 7|E o2 GPG
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Table 1. Emission factor for calculation of NO emission.
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Division Emission factor Default value Methodology
. .. EF, 0.01 2006 GL
Direct emission factor
EFirr 0.003 2006 GL
EF4 0.01 1996 GL
EFs 0.0075 2006 GL
. o Frac casr 0.1 1996 GL
Indirect emission factor
Frac gasm 0.2 1996 GL
Frac LEACH 03 1996 GL
Frac ~crer 0.03 1996 GL




1216

{1996 TPCC 7tol=gfele] W N0 A& AlLh
NoO =N piraer = [(Fsn + Faw + Fan + Fop) X EFy] + Fog X EF,
N2O pireor = NoO — N preer X 44/28 o))

<2006 IPCC 7to]=2felof] mheE NO A FuiE AlD
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[(Fen + Fon + Fer + Fsow) X EFier]
N2O prrecr = NoO — N n mpur< 44/28 #)
SEX|0ML N,O ZHHEEZ It 5744 Bl
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Table 2. The comparison of emission factor and methodology on Annex I countries and Korea.

. CH, N,O
Greenhouse gas source and sink category — —
Methodology Emission factor Methodology Emission factor
Rice cultivation D' (N - -
Agricultural soil NA NA D,T1 D
Korea Field burni
o umme - D D D D
of agricultural residues
Rice cultivation D (O - -
USA Agricultural soil NA NA CS,D,T1,T3 CS,.DM
Field burning = 2 cs 2 cs
of agricultural residues
Rice cultivation CS CS - -
Agricultural soil NA NA CS,T1,Tlb CS,D
Japan Field bumi
ield burning D D D D

of agricultural residues

TD, Default; T, Tier; M, Modeling; CS, Country specific; NA, Not applicable.
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Table 3. The comparison of emission factor and unit according to IPCC guideline change.
o 1996 IPCC 2006 IPCC
Division
Factor Unit Factor Unit
CH,; Emission factor 20 CHs g m> 1.30 CH: kg ha’! day']
. . .1 0.003 (EFi) kg N,O-N (kg N input)’
N,O I f: 0125 (EF kg N:O-N (kg N ! U
O Indirect emission factor 0.0125 (EF)) g N,O-N (kg N input) 001 (EF,) ke N:ON (ke N 1nput)1
EFs (Leaching/run off) 0.025 kg N;O-N (kg N input)’ 0.0075 kg N;O-N (kg N input)”
EFLimestone - - 0.012 tonne C (tonne Limestone input)’
EFbotomite - - 0.013 tonne C (tonne Dolomite input)’
EFurea - - 0.20 tonne C (tonne Urea input)’
Table 4. Emission factors to assess emission of livestock manure.
IPCC Guideline Dairy  Korean native cow Pig Chicken Goat Sheep Horse Duck Deer
Mg yr'
1996 100 70 20 40 12 40 0.6 40
2006 67.9 39.6 17.4 0.51 194 235 62.1 0.51 62.1

& eEe] 9= 2006 IPCC 7ho]=afelo] Z5}0] Tier
1 2} Tier 35 23] Egsto] AgstaL Qlet. 2 ZW i
Zhol| A& 2006 IPCC 7}o|=akol- 2]-8-510] Tier 2 5
LAZIA vjEERS ARYSa Qo)

19963} 2006 IPCC 7}0|E2I0lo| HHHE 9l WS A|4
Him 2A ] 2l =04 CH, WiZ2F AFY-LS 1996 TPCC
7tolEgijlel A-¢-, = 8 W s AE 5
< 18} oL, 2006 IPCC 7holEaklofA= 27] A%
o = e W, 1= Al 2 SR Y AR 5ol
F7FE T At 29 d5 AR Qo

NyO Hj&&F A2 Al si&Yo] 571 &2 AA =1,

712 &A= A E AT N0 A Julj &A= %,
1996 IPCC 7}o|EglelofA= =3} 7ro] JLE.9jo] 0.0125
kg NbO-N / kg N .21} 2006 IPCC 7o Ealelof A =
T} ghe JLESIo] =04 0,003 kg NsO-N / kg N, 2oj|
A= 0,01 kg NNO-N / kg N& 712 uf&A52 W75e]
of. Egh, au|EL A3]Alg Al ek 00, BjETo
At HiEH e R ke, Ay Ao 9% N:O &
Aol 2006 IPCC 7ho|=gflof| A= A =] ¢lct N0 ZF
HufEAs & A =0l 23t Al 1996 TPCC 7ol =
ghelo] AL 0,025 kg NbO-N / kg N 921k 2006 IPCC
7hol=Eefele] Zf-ofli= 0.0075 kg NoO-N / kg N& H7 =]
T} (Table 3).

Table 4= 7Mieo] o %77 W B Ak
ARt 71 o A whEe] VRASE B 2
1996 IPCC 7o =alelof| A= 247} 100 Mg yr |
Q¥al, I tho] Fhe-E 70 Mg yr oItk @4, o AL
240 Mg yr 02 7|E WiEASTE 29ka, 7P AL
% A5 93 28] & 0.6 Mg yr & UERTE 2006 IPCC

7ol =gkl A= ATt 67.9 Mg yr 2 71 Wk, 1
theo] Wk ARG O R Z &S 621 Mg yr |, S 2
2= 051 Mg yr ' 2 7P A Veeh, 715 i A v
22 1996 IPCC 7}olEglel Ht} 2006 IPCC 7lo|Eg}elo
A AukAog o gt

19961} 2006 IPCC 7}0|EEIQlS =gst &
HHSZ2F H|wm T™I} 1996 IPCC 7lol=g}kelo] ula}
B AV viETHE APg3E A3k= Table 59F Zth, A
2A7FA v ST A= ] Afufol] oRt 2A7EA ujERFol
2000 4,008,329 CO—eq MgoJ|A] 20084 3,558,150 COs—eq
Mgo & 7P W2 S AP N0 A gujEol A=
71&EE8 ke 73X BYo 9%t ujEaFo] 20009 1,270,998
COy—eq Mgo]l Al 2008 1,417,520 COy—eq Mg .2 713 1t
% &= AAFP, NO IHHEiES] A, di7] 2o 9
FHjERF Bobe A §20) 93 siEgdel 29 ol @
. NO A u &l A Aoy 2hgol o3 viEa) A&
Sklof ot wiE, LE|al ZHEXMAF Aztol| oft i
ol mulste] AA| wiEwke] & FFE vIAA=
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Table 62 2006 IPCC 7to|Eefelo] uhe} ZAEHE 24
7h E RS AP datelnt, A 247EA iE oA
£ 8 Auol o3 A7k ujEFo] 20004 3,851,959
CO—eq Mgoll Al 20084 3,416,957 COr—eq Mg 2 74
B2 FS AAFE NO HuEolAl s LollA st e
Alg-ol o3t vjEEFo] 20004 1,317,394 COs—eq Mgol| Al
20084 750,896 COy—eq MgO & 2006\ 7ML= 7}&Hi:
Algof ThE NoO Wl &= Bt gekon, 200795 8= 7}
Sitkol o3t wi SRR 2A e ZHEE Al
of w2 N,O &2 2000 751,214 COz—eq Mgol| 4]
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Table 5. Greenhouse gas emission according to 1996 IPCC methodology.

Direct emission

Indirect emission

Year culgxl/(;fion Paddy Upland Livestock ~ N-fixing  Crop residues Atmospheric  Leaching and bs;ﬁiﬁg
manure crops returned to soils deposition runoff
COz-eq Mg
2008 3,558,150 669,894 938,620 1,417,520 54,193 14,695 1,371,497 1,815,621 78,336
2007 3,607,370 679,136 1,025,317 1,381,363 60,509 15,602 1,348,688 1,851,490 81,401
2006 3,659,920 688,971 1,124,617 1,334,195 63,363 15,368 1,317,510 1,888,669 82,666
2005 3,731,008 702,322 1,320,544 1,289,497 57,913 15,498 1,297,374 1,987,417 80,540
2004 3,822,632 719390 1320353 1,261,018 50,124 14,892 1,274,193 1980457 77,327
2003 3915332 736,565  1267,150 1238237 48,156 15,075 1,251,247 1,945,172 78,054
2002 3,983,000 749,298 1,370,888 1,226,333 49,766 15,917 1,251,716 2,008,211 80,413
2001 4,007,906 754,051 1,514,053 1,236,974 50,269 16,436 1,273,654 2,103,047 83,376
2000 4,008,329 754,225 1,646,743 1,270,998 53,320 15,968 1,314,951 2,203,179 77,701
Table 6. Greenhouse gas emission according to 2006 IPCC methodology.
Direct emission Indirect emission

Rice i i i Field

YR culdivation (f::;:;ilzceil ?:Iiﬁnlz(zl Livestock Crr:trl)lnrleescid:loe " lime U Amowheric Leaching i
(Paddy rice) (Upland) manure soils deposition  and runoff
CO»-eq Mg
2008 3,416,957 160,775 750,896 846,766 11,756 81,506 156,824 1,060,309 480,055 78,336
2007 3,464,384 162,993 820,254 829,117 12,481 96,426 158,117 1,049,717 493,353 81,401
2006  3,515221 165353 899,693 803,521 12,694 106,585 176272 1,031,688 507,238 82,666
2005 3,583,604 168,557 1,056,435 781,147 12,399 115,772 207,097 1,026,053 539,874 80,540
2004 3,672,834 172,654 1,056,283 768,616 11,914 129,300 228,524 1,013,978 540,092 77,327
2003 3,763,610 176,776 1,013,720 757,653 12,060 133,138 227,028 998,899 531,141 78,054
2002 3,828,640 179,831 1,096,710 747,923 12,733 127,775 249,003 998,711 549916 80,413
2001 3,852,154 180,972 1211243 745,093 13,149 114,640 276852 1,008,793 575905 83,376
2000 3,851,959 181,014 1,317,394 751,214 12,775 111,333 304,420 1,027,235 601,197 77,701
Table 7. The comparison of greenhouse gas emission according to 1996 and 2006 IPCC guidelines.
IPCC guideline 2000 2001 2002 2003 2004 2005 2006 2007 2008
CO»-eq Gg

1996 (A) 11,345 11,035 10,723 10,478 10,503 10,469 10,166 10,042 9,914
2006 (B) 8,236 8,062 7,872 7,692 7,672 7,572 7,301 7,168 7,044
A-B 3,109 2,973 2,852 2,786 2,832 2,897 2,866 2,873 2,870
% 274 269 26.6 26.6 26.9 277 282 28.6 289
2008\ 846,766 CO;—eq Mg 2= Xt F7I6lqlom, 2007 2000978 2008714 AFFE 247 F HiEdS
4 o] &= 7hdulEel o3t NoO WiERF F 7P W R H|3RE A= Table 73} At} 7}OIEEP °ﬂ gglol A

= AABFAT. N0 &S] 7
%ol A

- 7] =&l ofet vy
&0l ot HiETFE of FHll A= o =0k

o}, N0 HRHE oA ZHEAL Bhelo] ofat WjE e A

AL axzto]] 2f%t Hj &=

71 o) wulsto] A viEF

of & S A= YT 2006 IPCC 7Ho| =2kl Al
A1 g0l A B|Algaf QaH] R ARl &7t Co, &

2 9
°
7 22

0084 51,506 CO.—eq Mg} 156,824 CO,—eq Mg 2t
13t

Zo| wjE=e ZFH astgon, 7
1996 IPCC 7Fo]=21Ql Xt} 2006 IPCC 7]—O]
= W oF 26~29% AA HiEHS T
(Table 7).
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