Journal of Climate Change Research Vol. 5, No. 4, 2014, pp. 349~357 349
DOl:http://dx.doi.org/10.15531/KSCCR.2014.5.4.349

SYEFE =71 1F viEAIet BEA R mE
247tA HjEY Hel Hlw

A Comparison of the Changes of Greenhouse Gas Emissions
to the Develop Country-Specific Emission Factors and
Scaling Factors in Agricultural Sector

YHN - 0IFA - KLY - YUY - MY - ATE
FYS AT SYBHR 7| SHSE T}

Jeong, Hyun Cheol’, Lee, Jong Sik, Choi, Eun Jung, Kim, Gun Yeob,
Seo, Sang Uk and So, Kyu Ho

Division of Climate Change & Agroecology, Department of Agricultural
Environment, National Academy of Agricultural Science, Wanju-gun, Korea

ABSTRACT

Greenhouse gases (GHGs) from agricultural sector were categorized in a guideline book from Intergo-
vernmental Panel on Climate Change (IPCC) as methane from rice paddy fields and nitrous oxide from
agricultural soils. In general, GHG emissions were calculated by multiplying the activity data by emission
factor. Tier 1 methodology uses IPCC default factors and Tier 2 uses country specific emission factors
(CS). The CS and Scaling factors (SF) had been developed by NAAS (National Academy of Agricultural
Science) projects from 2009 to 2012 to estimate how the advanced emissions. The purpose of this study
was to compare GHG emissions calculated from IPCC default factors and NAAS CS and SF of agricul-
tural sector in Korea. Methane emissions using CS and SF in rice paddy field was about 79% higher
than those using IPCC default factors. In the agricultural soils, nitrous oxide emissions using CS from
the 5 crops were about 40% lower than those using IPCC default. Except those 5 crops, approximately
up to 52% lower emissions were calculated using CS compared to those using IPCC default factors. The
total GHG emissions using CS and SF were about 33% higher than those using Tier 1 method by IPCC
default factors.
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CHy = S(EF; x t x A x 10

EF; = EFc x SFy % SFo (kg CHy ha 'day ')
(1)

EF; : Adjusted seasonally integrated emission fac-
tor for a particular harvested area

EFc : Seasonally integrated emission factor for con-
tinuously flooded fields without organic amen-
dments

SFw . Scaling factor to account for the differences
in ecosystem and water management regi-
me

SFo : Scaling factor for both types and amount of

amendment applied
A : Cultivation area (ha yr ')

t : Cultivation days

Table 1. The comparison of IPCC default and developed country specific factors
Y p y sp
Emission sources Factors Unit Developed IPCC
Emis(sg’élc)faCtor kg ' ha”! day”! 232 130
Rice cultivation Scaling factor 250 250
(CH,) (SFW) ' ’
ScalZIsli Of?ctor i 0.66 0.60
Emission fact -
mission .ac or ke NON kg ' N 0.0059
(Integration)
Red pepper kg N,ON kg ' N 0.0086
Soybean kg N;O-N kg' ' N 0.0119
Agricultural soils -
(N:0) Potato kg NoO-N kg * N 0.0049 0.0125
Chi bb. _
m(e;e ,ca) . ke NJON kg ' N 0.0056
pring
Chi bb
H(lzset c )age ke NON kg ' N 0.0058
utumn
W Aol olgt Mgk Wik A ()3} o] 7] AX EelAe] BtatulE Alge] w2 obib
oA B B 8 471 RAASE o HAS MEUS A Q9 ol 48 sphin
of A MEASE AEW F AMEAD AU AlSFol A7) wiEAGE el Ay
5 gFstol AL
=" o N;O Emission
CH,; Emission N2O prect = Fsv X EF x 44/28 2)

Fgy : Annual amount of synthetic fertilizer ni-
trogen applied to soils adjusted to account
for the amount that volatilises as NH;
and NOx (kg N yr ')

EF, : Emission factor for emission from N inputs

(kg N2O-N kg~ ' N input)

3. 243 9 uF
3.1 WA =o A9 gt wi&F

1990 2 g 2012W71#] $-2lufel wAu)] =of A

W vjEwS IPCC 7] 2AG(D)et =7k Al oY
SACS)E A4 AEsto] AR dik= Fig |
I Zth dxd e bEske

712 AsE A8
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Fig. 1. Changes of methane emission calculated by
the developed factor(CS) and IPCC default(D) in the
paddy fields from 1990 to 2012.
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Fig. 2. The differences of methane mean emissions
over 23 years by the IPCC default(D) and the co-
untry-specific emission factor(CS) according to the
water management in the paddy fields.
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Fig. 5. The differences of nitrous oxide mean emi-

ssions over 23 years according to 5 crop types in
the agricultural soils.
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Fig. 6. The differences of nitrous oxide mean emi-
ssions over 23 years according to IPCC default and
developed country specific emission factor from the
sum of 5 crops and other crops.
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