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ABSTRACT

In 2014, the United Nations Framework Convention on Climate Change (UNFCCC) agreed to submit the Intended
Nationality Determined Contributions (INDCs) at the conference of parties held in Lima, Peru. Then, the South Korean
government submitted the INDCs including GHGs reduction target and reduction potential on July, 2015. The goal
of this study is to predict GHGs emission and to analyze reduction potential in agricultural sector of Korea. Activity
data to estimate GHGs emission was forecast by Korea Agricultural Simulation Model (KASMO) of Korea Rural
Economic Institute and estimate methodology was taken by the IPCC and guideline for MRV (Measurement, Reporting
and Verification) of national greenhouse gases statistics of Korea. The predicted GHGs emission of agricultural
sectors from 2021 to 2030 tended to decrease due to decline in crop production and its gap was less after 2025.
Increasing livestock numbers such as sheep, horses, swine, and ducks did not show signigicant impact the total
GHGs emission. On a analysis of the reduction potential, GHGs emission was expected to reduce 253 Gg COp.q.
by 2030 with increase of mid-season water drainage area up to 95% of total rice cultivation area. The GHGs reduction
potential with intermittent drainage technology applied to 10% of the tatal paddy field area, mid-drainage and no
organic matter would be 92 Gg CO,..q. by 2030.
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Fig. 1. Structure of KASMO (Korea Agricultural Simulation Model) (Source
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Table 1. Projection of cultivation area for GHGs emission estimation in agricultural sector from 2021 to 2030

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

ha

Rice 759,527 754,665 749913 737,554 736,254 734,954 733,654 732,354 731,054 728,825
Barely + wheat 21,870 21,820 21,796 21,783 21,723 21,663 21,727 21,739 21,459 21,350

Table 2. Projection of crops production for GHGs emission estimation in agricultural sector from 2021 to 2030

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
ton
Rice 3,809,948 3,785,597 3,761,791 3,699,886 3,695,345 3,675,248 3,656,132 3,637,905 3,620,489 3,603,814
Barely 36,674 36,117 35,638 35,180 34,830 34,535 33,698 32,918 32,189 31,504
Wheat 31,834 32,792 33,744 34,706 34,611 34,904 35,671 36,438 37,204 37,971
Potato 550,465 547,551 544,463 541,285 539,090 535,511 532,198 529,113 526,228 523,517

Sweet potato 351,346 355,072 359,004 362,977 366,551 367,933 369,204 370,381 371,477 372,501
Corn 68,330 66,981 65,546 63,994 61,465 60,978 60,526 60,106 59,713 59,343
Red pepper 276,013 274,588 273,055 271,502 267,946 266,410 264,949 263,556 262,224 260,949

Galic 316,547 316,075 315,659 315,293 312,608 311,835 311,099 310,395 309,721 309,075

Sesame 11,541 11,602 11,663 11,724 11,779 11,831 11,879 11,924 11,967 12,008

Onions 1,487,589 1,503,589 1,521,899 1,542,286 1,542,903 1,546,741 1,550,331 1,553,703 1,556,883 1,559,890

Soybean 121,646 119,928 117,926 115,774 113,814 112,253 110,808 109,462 108,204 107,022

o, o] Bo= ASHem F7RhL A, Ak 52 A CH, = S(EF; x t x A x 10°°)

Z43F Aoz AE QT Table 3). EF, = EFc x SFy x SFo (kg CH; ha ' day ') (1)
2.2 2A7IA HiSZ MO} "= EF; : A daily emission factor(kg CHy ha ' day )
2714 HlBEES IPCC 7}ol=akel(IPCC, 1996, 2000, EFc : Basehne. emission fzflctor for continuously flooded

2003, 2006)3} 2014 F7} SA7EA BA] A - B - A2 %) fields without organic amendments

AEAR S AIAZSHAIE, 2014)0] wlet B Zefol ©] SFw : Sca.hng facfor to accour.lt f?r the d.1fferences In water

3t CH, HIZ, 73%] BEoRoA2] N,O IS @ 22 22 4 regime during the cultivation period

251 3o 2] CH, N,O B3 Tislo] Ansioin). SFo : Scaling factor should vary fc?r both types and amount
2 Afuol ofat CH, hETHE A, 9718 FAE 2 of organic amendment applied

A9 71 BEANER e B W BAARSEy), § A Cultivation areatha yr

71% A8 HAANSFOS Ak A MEARER)S 4 ¢ Cultvation days

ZobH, Auidax(t) 138Y 3 ¥ AQuijHA(A) A A=7E +F
slo] AbgslAT) v Aol o8t CH, vlZek ARy HpHo 2] B4R EqFoA Q] AAR TE N,O &t A2 4

DEREE ()2} 2k 377 AL NO HES A EeLlE
H|&, 7hette, FababEo] ofgh A 31, ZHE2hA) 2H)
CH,; Emission of wpet F-ESkaL, &S 2 ulE(NO preer emission) Tt
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Table 3. Projection of livestock heads for GHGs emission in agricultural sector from 2021 to 2030

2021 2022 2023 2024

2025

2026 2027 2028 2029 2030

head

Dairy cattle 401,901 396,798 391,521 386,055

Non-dairy cattle 2,658,528 2,687,241

Sheep 4,857 4,927 4,993 5,055

Goats 223388 219,301 215362 211,562

Horses 33,453 33,878 34,286 34,677

Swine 10,127,983 10,171,707 10,219,477 10,270,997 10,274,573 10,284,121
Chicken

Ducks

Deer 37,782 37,282 36,782 36,282

2,716277 2,745,500 2,735,500 2,725,500

377,002 375,192 373,539 372,019 370,612 369,302

2,715,500 2,705,500 2,695,500 2,685,500

5,115 5171 5,225 5,276 5,325 5,372
207,890 204,339 200,901 197,568 194,335 191,196
35,053 35415 35,763 36,099 36,424 36,738

10,292,838 10,300,857 10,308,281 10,315,192

165,140,975 165,613,349 166,188,967 166,861,923 166,970,219 167,572,397 168,148,365 168,941,969 169,700,289 170,426,331
18,118,865 18,687,707 19,224,070 19,742,877 19,768,627 19,794,377 19,820,127 19,845,451 20,100,427 20,337,804

35782 35282 34782 34282 3372 33282

ZHJEEMNLO voreer emission)= L5t} AFESFQITY

N,O Emission
NO prrecr = (Fsv % Faw X Fpny % Fer) % EF; x 44/28 (2)

Fsn : Annual amount of synthetic fertilizer nitrogen applied
to soils adjusted to account for the amount that vola-
tilises as NH; and NOx (kg N yr %)

Manure nitrogen used as fertilizer in country, correc-
ted for NH; and NOx emission (kg N yr ')

Fex @ N fixed by N-fixing crops in country (kg N yr )

FAW .

Fcr : N in crop residues returned to soils in country (kg N
yr )

EF, : Emission factor for emission from N inputs (kg N,O-
N kg ' N input)

44/28 : Conversion factor to convert N;O-N into N,O

N2O mowrecr = NoO) * NoOqy

N;O) = (Neerr % Frac ase + Nex % Frac gasw) * EFy %
44/28

NoOwy = [(Nrerr + Nex) * Frac ppacu)] X EFs x 44/28

Negrr : Fertilizer nitrogen use in country (kg N yr ')

Nex : Livestock nitrogen excretion in country (kg N yr ")

Frac gasr : Fraction of synthetic fertilizer nitrogen applied to
soils that volatilises as NH; and NOx emission

Frac gasm : Fraction of livestock nitrogen excretion that
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volatilises as NH; and NOx emission
Frac pgacn : Fraction of nitrogen input to soils that is lost
through leaching and runoff (kg N;O-N kg ' N)
EF4 (N deposition) = Emission factor for atmospheric de-
position (kg N,O-N kg ' N)
EFs (leaching/runoff) =
Emission factor for leaching/runoff (kg N,O-N kg ™' N)

2.3 HiEAIF A EEAS

Table 4= vi&ETF Y Al HE35 viE&Al=9} BAA+=E
vepdick. wiEAlee}t RAA = oA e =71 g
&/ B 74=0} IPCC 7tol=elRle] 71 2A=E &-8510 Tier
1~2 =20 & 319ty ¥ Aufe] &gk CHy vi&sF APg Al
7|8 WjEAIGEFe)= =7} G- wjEA5> 2.32 kg ha ! day !
£ A3l 3(Kim et al., 2013), F7|& EYAG(EFo)= 2.5,
E ] RAAGEFy)= 0.662 28513tk 53R oA
= Alg=fol WE NyO AuiEAls+= e 3¢ =7t
I HiEAIG=91 0.00596 kg NO-N kg ' N& 28519131, =
o] A9 2006 IPCC 7tol=gkele] 7]& ujZA14 0.003 kg
N.O-N kg ' N 285193} 7158 AMSo] W2 N0 2%
HiEAlS== 1996 IPCC 71ol=elR1e] 7|&ulE Al4=21 0.0125kg
N,O-N kg ' N& Zg319ic}. 5747 EFolA2] N,O 7t
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Table 4. Emission factors and scaling factors for esti-
mation of GHGs emission

2 MYt ASERNE

Emission E.rrnss10n/ Unit Developed
sources scaling factors
-1 -1 -1
Rice EFc kg " ha  day 2.32
cultivation SFw - 2.50
(CHy) SFo - 0.66
EFi(Country ) 0 \,O-N kg ' N 000596
specific)
Agricultural ~ EF;(Default) kg N,O-N kg™' N 0.0125
soils _
EF kg N;O-N kg™ ' N 0.003
(N;0) IFR g N2 g
EF, kg N,O-N kg™ ' N 0.01
EFs kg N,O-N kg™' N 0.025
HuEAlee o7l Fl4ke] 4 001 kg NO-N kg ' N& 2]
BT, SARE] S 0.025 ke NON ke ' N& 285
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Fig. 2. The projected CH4 emission in paddy fields from
2021 to 2030.
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