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ABSTRACT

Methane and nitrous oxide are main greenhouse gases from agricultural system and their global warming
potential are 25 and 258 times stronger than that of CO,, respectively. In 2016, the emission was 21,290 Gg tone
COs-eq. which was emitted from agriculture sector and about 3.1% of total GHG emission of Korea. Those guidelines
that were published by IPCC have methodology for GHGs emission calculation as well as emission factor and so
on. For recent 5 years, GHGs emissions in Korea have calculated by MRV which has been improved every year
based on IPCC guidelines. Analysis as estimating method improvement showed that the methane emissions from
rice cultivation were the lowest on 2012 methodology, and the highest on 2014 methodology. On the other hand,
the emissions of agricultural soils were the lowest on 2015 methodology and the highest on 2012 methodology.
Total emissions from agriculture sector were the lowest on 2015 methodology and the highest on 2012 methodology.
Compared with 2016 methodology, the GHGs emitted as few as —1,865 Gg tone CO,-eq and as many as 2,717 Gg
tone CO,-eq. GHGs emissions can vary greatly, depending on how to use the emission factor and activity data.
Therefore, it need constantly a detailed analysis for methodology and GHGs emission in the future.
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CH4 Emission )
CH, = Z(EF; x ¢t x A x 109
EF; = EFc x SFy x SFo (kg CH; ha™' day ")

EFi: A daily emission factor (kg CH; ha™' day™")

EF¢: Baseline emission factor for continuously floo-
ded fields without organic amendments

SFw: Scaling factor to account for the differences in
water regime during the cultivation period

SFo: Scaling factor should vary for both types and
amount of organic amendment applied

A: Cultivation area (ha yr ')

t. Cultivation days
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Fsn: Annual amount of synthetic fertilizer nitrogen app-
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lied to soils adjusted to account for the amount
that volatilises as NH; and NOy (kg N yrfl)
Faw: Manure nitrogen used as fertilizer in country, co-
rrected for NH; and NO, emission (kg N yr ')
Fen: N fixed by N-fixing crops in country (kg N yr ')
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)
28/44: Conversion factor to convert NoO-N into N,O

NoO mowreer = NoO) % NoOqyy

N>O) = (Ngerr X Fracgasr + Nex % Fracgasm) X EFy %
44/28

NOwy = [(Neert + Nex) % Fracieacu)] * EFs x 44/28

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

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

Fracgasr: Fraction of synthetic fertilizer nitrogen app-
lied to soils that volatilises as NH; and NOy
emission

Fracgasm: Fraction of livestock nitrogen excretion that
volatilises as NH; and NOy emission

Fracipacu: Fraction of nitrogen input to soils that is

lost through leaching and runoff (kg N,O-N
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kg ' N)
EF4(N deposition): Emission factor for atmospheric
deposi- tion (kg N,O-N kg ™' N)
EFs (leaching/runoff): Emission factor for leaching/run-
off (kg N;O-N kg ' N)
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Table 1. Changes of emission factor and scaling factor used to calculate for methane emission in paddy fields

Estimation year 2012 2013 2014 2015 2016
Estimation period 1990~2010 1990~2011 1990~2012 1990~2013 1990~2014
Emission factor
(e b day ) 237 (CS) 237 (CS) 232 (CS) 232 (CS) 232 (CS)
Continuously 1.0 1.0 1.0 1.0 1.0
Scaling factor flooded
Methane DY Water - (< 1 week) 0.83 (CS) - (< 1 week) 0.83 (CS)
emission ~Management  [ntermittently - (1 week < < 2 week) (1 week < < 2 week)
by rice (SFw) flooded 06 (D) 06 (D) 066.(CS 46 (CS) 0.66 (CS)
cultivation - (2 week <) 049 (CS) - (2 week <) 0.49 (CS)
Scaling factor Ny application 1.0 1.0 1.0 1.0 1.0
by organic
amendments
(SFo) Application 20 (D) 25 (D) 2.5 (CS) 2.5 (CS) 2.5 (CS)

" D: Default factor, CS: Country specific factor.
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Fig. 2. Comparison of methane emissions differences changes based on 2016 as calculation methodology in rice

cultivation.

Table 2. Changes of emission factor used to calculate for nitrous oxide

emission in agricultural soils.

Estimation year 2012 2013 2014 2015 2016
Estimation period 1990~2010 1990~2011 1990~2012 1990~2013 1990~2014
Unit e kg NO-N N kg™ ——ooem
+ Integration factor + Integration factor
0.00596 (CS) 0.00596 (CS)
- Red pepper 0.0086 (CS) - Red pepper 0.0086 (CS)
- Integration factor for - Soybean 0.0119 (CS) - Soybean 0.0119 (CS)
fertilizer application - Potato 0.0049 (CS) - Potato 0.0049 (CS)
EF; for N 0.00596 (CS) - Spring cabbage 0.0056 - Spring cabbage 0.0056
N0 addiion in g 05 by 00125 (D) (€S) €s)
emission agncu.ltural + Autumn cabbage 0.005 - Autumn cabbage 0.0058
factor by soils 8(CS) (CS)
dl.re(.:t - Emission factor for . .
emission . - Emission factor for - Emission factor for
application from . . . .
livestock excretions livestock excretions livestock excretions
00125 (D) application 0.0125 (D)  application 0.0125 (D)
EF]FR for
flooded rice  0.003 (D) 0.003 (D) 0.003 (D) 0.003 (D) 0.003 (D)
fields
EF, for
NZQ atmospheric 0.01 (D) 0.01 (D) 0.01 (D) 0.01 (D) 0.01 (D)
CMISSION  decomposition
factor by
indirect EFs for N
emission leaching and  0.025 (D)  0.025 (D) 0.025 (D) 0.0135 (CS) 0.0135 (CS)
runoff
" D: Default factor, CS: Country specific factor.
ke NaON N kg ' 2galich. obibabala 7h Wi kg 2} 0,025 kg N.ON N kg 'S 22 Agakiek. 20134
o] A5 th7] Aol ofgt wiEAlret A=l SRt HiE oA 20129 283 viE ALk Alol= gle A
Alg= 1996 IPCC 7ol =19 712 A1~ 0.01 kg N, ONN - o= At ot w747 A4 BT 5 7k £YF
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Fig. 3. Comparison of nitrous oxide emissions as calculation methodology in agricultural soils.
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