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ABSTRACT

Accurate estimation of national greenhouse gas (GHG) emissions is very important for mitigation action of climate change.
The IPCC (Intergovernmental Panel on Climate Change) guidelines have been used for calculating emissions from the energy,
industrial processes, agriculture, and LULUCF (Land Use, Land-Use Change and Forestry), and waste sectors in national
country. Assessment of national GHG emissions from the agriculture sector has been conducted using the 2000 Good Practice
Guidance and 2006 IPCC Guidelines. In 2019, refined guidelines, such as the 2019 Refinement to the 2006 IPCC Guidelines
were published. We conducted to this study to investigate application of the new guidelines which including calculation
equation, emission factor, fractions and so on to compare of the old one.

Some emission factors and fractions were changed to disaggregated ones considering climate zone and fertilizer type. Also,
the default cultivation period of rice was provided for the fist time in the guideline and that was 112 days in the East
Asia region. The nitrous oxide emission factor for flooded rice fields was changed from 0.003 to 0.005 kg N,O-N (kg N)™
when applied to single and multiple drainage of rice paddies. In addition to fraction of N loss through leaching and runoff,
fraction of synthetic fertilizer N and organic N fertilizer that volatilize as NH; and NOy were changed. When the changed
parameters including emission factors, were applied to estimation of national GHG inventory of the agricultural sector, total

emissions were reduced by 1,132 Gg COj-eq.
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1. N2

o2 g olF 2A7IA ASS Sl A AAZE s3Fst
= 7R, 2A7EA JIHE ] (inventory) SAO] gt &
8730] woA AL AUtk fEUE= 201095 E At =
A 718 S AFsH, 7F 2471 JIFEZ Y A
AR 2y B 4 AEE FE A ASHoRE
Hotal UTH(ZA7IAS A HANE, 2019). 1 dgtog
201910f= A 4%} =7 314(NC; National Communication)2} A
32} Ad73A1E 1A (BUR; Biennial Update Report) S =A|AF
3o AETto 2N 7|FHs} AkE 95t 29| ka4
I HojF7|k it

FrA7| SRS HF A 243} GAFSER](COP24)E 53] 7H
Lo ZRRE BE =7 2duitt AUREAEIA(BTR,;
Biennial Transparency Report)?} =7}QIHIE 2] X 1A|(NIR;
National Inventory Report)2] A& oJ5F-slolal 24714 Hj
Z2F AP 9P 7122 2006 IPCC 7lo|Egiolo & sk A
of HOJSFATHUNFCCC, 2018). 1B HiEw A <7
7F H= 7Ie|EERlE AESH mefshe A2 HiET A
o AolA e Fa%t oulE Z=th

IPCC (The Intergovernmental Panel on Climate Change; 7]
Hsjol TRt FE ZF FOA)= 71 Hstol Bt HshA A,
T & A 5ol tiet SR BrREIARF EHE A, 2
A7IA Aol IR HHE BAA 58 IR 247 A
A HHE HUAE 1996, 2006E0] H7kERlon o=
20194d9] "7HAE 2006 IPCC 7}1o]=2HR1(2019 Refinement to
the 2006 IPCC Guidelines for National Greenhouse Gas
Inventories, ©]3} 2019 GL) & 751t 2006 710 ==1Q](°]
5} 2006 GLY A 7+ 545 S 2A7RA A5 A3s0|
Hicgelo] Wi ok Fle|e), AV, A 5 e o]
A1 1996 Z1o|=2ilat P EEARE 2019 GLE AREoME &
4 Q% 2006 GLE 0= AR JAE AR Hid=glom
2 Z H9lollAl= 2006 GLOl2H & 4=k Utk W=, Y, EU,
TEHE 5 AX=o] 2okE REAT 17H HiFE 2006
GLo] A8H =7} HAAE SAARI Al&Eshl Jlom, vis
& APgE AR AR S5 2006 GL< 2-85t0] 4t
A5}l JITHUNFCCC, 2020). ©2RA] 20063} 2019 71o|=21Q1
o] BluE B3 HiET APgoIA 7iAE R ERlstal 4H
of st &5AtE 5= FHY TVt itk

2019 =7} 247k QW ER] HIA(2A7IASIYEA
E], 2019)0fl W= FUwRok= =7F SATEA HiETF] oF
3%S AAISHAINL, HIEH(CHy) & BiE2] 43.9%, oMitakd
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AN0) F H1EF] 623%2 HlF0] 74 Ack. wetA] v
holAttets 5ol o] Hetokd] ozl WS- Fast
o, ool wre} 43kt i APgo] AWElolo} & Zolt
£ A7 2019 GL § 5ok AM(AE) PR izud
WhEA%, B4 APAe olle} 2006 GL} ] ste]
2 AL AR e B4, AP Rl Y 58
Mo, WAE e 2 A T SYRoE LU7RA Y
of olmgt G HAEA Lok P=ILY.

A

2. g 2 diy

2.1 2006 ¥ 2019 IPCC Z{0|=2tQ! H|w!

NAAGS HestA Ast7] f1sf 2006 GLO| HiEH
2570 ot Tier | 9] W& AL A-E vl
51Tt 2019 GLO] Mapping tables At25 7|Wto2 F7}
S AR 8-S SISk, S Uh8S 2006 GL3}
4 wLsks YA02 A7 +ustaItkIPCe, 2006
IPCC, 2019). 2006 GLOA Al5f F71=AY AHAE HiE
AL 2019 GLE 7|&2 = Ao, SutatolA A
HA| gAY Y=L viEgo] S o] A
2O A g2 wiEo] dsiA= ALkt

NAE A At BiE Al 280 mE HiET Bl oA
= T7HRAS7E W55 vEYE Tier 1 59 HY
SASG 7128k (default)o] HFH T SHEZHE Tier 2 $F2
2 APgstr] diol & HlaolA AJsteltt. 1 ¥
W7y 2 AEda 5o HAE HiEe2 dA At
A oA WAE W8-S A-8&oto] aiEss vl skl

2.2 247tA HEY Y

MAE 7tol=Ekl 8ol mhE 2ATEA & vl
£ 98 EEA=EE 12019 F7F 2ATRA QIHIES] HiA
(2019),9F SLT ARE ARSI ¥ A B2 wETF
e sl 2hed Auid A, A2 YT 52 wHESAE
AEH9] 2018 FHSAAESARNEES FsIAL, 771
= A8 2 A7) F =0 Wa AkEsh] 98] 2010 59
o AFEA} 2011 ~2017 FHOIARAF ARE FIL8I
th 2019 %7} 2AH7FA QI E R B o] 23E7] ok
A7) A e 94 g5AEe A7) § WA 59
EA91 2010 FHOIFFEAR 2011 ~2017 FHYRAF
A=E FAsgn. sPAEY] FUEe AEE oty



2019 7 IPCC 710|E2fRl0) ME SYZ0F Mj(BE)F =2l ST gy jues 705

=5 ANEFE A 2715A S (https://kosis.kr)AFO] E 9]
SAREAAH]| 2ALRL B Bl RS 2] HEATH2018),
28 T sdTetde A= H|RARAHH(2019)
= &5 5340 FYEHE 7SR 24" A

of WE oliteieta wiEFE AISH] s v
AEHZ 5RTYY ¥EARE BAIRH)E BE

51, QAH|E AL 2018 H YA EE A H O]
84 HE A§TS S8kt

3.1 2006 ¥ 2019 IPCC 7I0|=2tQ! H|u
3.1.1 Bf XHHH

B A A2 e APgE AdiAe dAES 7l
FAE 279 vig 712 wigAlel frlE AEE R F
ol me BAAS, 2727 )S 289 BAAS, B
3 ¥ F350] U EAAI7E 2asity ZiAdE Tel=ael
oME 2z =< TRt AEiedS wiES gl Wt
sl AL HE wiEAT A eES THESHL LY T
& HiEAs e A 20 EAAAST AldetE A
A7} M7 ATk E3E, 7]E 2006 GLOJA Q] A gt B
SAee BT B 500 B HAEAS A8o] A9 A
Folet, 2019 GLY Tier 2 =oM= BN ¥ 55
of ¥t BAYA A85 HASHL UtK(Table 1).

E3E, Tier | 9] ek 7|2 wiEAet ¥ A da
£ I7F Be AGEAZ 78519 default FH& 2-&sh=
S7HE] WEFE A Fold 7155 HYE & A=
5 A2t 9 7kl

@ mg 7JE BigAT

2006 GLOJA] AXE Het 71 iEAlSG defaultgto] 1.30
kg CH, ha' d' olg] ®Hs]|, 201994 AA31AL Q= B3t =7}
9] A= 1.19kg CH, ha' d' o]2& 2019 GL -8 A] Tier
1 $307 AYol= 7159 viEso] Had Z0= wad
CHIPCC, 2006; IPCC, 2019). A|HHZ N ESIHES o] FOFA|
of X|e9] Hjgt 7| viEAK: defaultgho] 0.85kg CH, ha' d”,
Hoh||7} x]2jo] 0.65 kg CH,y ha' d' 2 T2 X|HHTt A
dizow woug syl FASh E5AaTt 3= ol
A H9] F7Fe2 Tier | $502 APYHE o B Aufol] W&
Hek viEgo] AJEe] Aad AR A& T(Table 2).

A, v g ZlEEAR, A7) A2 5 B
2] A, f718 AlE BAASTE 27 RAsE 559
JHiE A He MiEAIGE Tier 2 0= ARSI 910
1, 2019 GL #85 fIsliA= BT &350 et =71 BA
Al57F 2 a3 Aok

@ &7 & EHE 2 AT

2006 GLo|A 2] 271 A E¢e] EAlTE 37z +
Bk 1) o] A 180Q u|gk H]E=(SF,=1.00), 2) °1%
A 180 o]A} HIE(SF,=0.89), 3) o] A 30 o4t &
S(SF,=2.41)9] BAAS defaultghS ZH2h AJASEAL Q1o

Table 1. Comparison of equation 5.2 which adjusted daily emission factor from 2006 and 2019 IPCC guideline

Equation 5.2

2006 TPCC Guideline

2019 IPCC Guideline

EF, = EF, « SF, + SF, « SF, « 5F,,

EF, = EF, « SF, « SF, « SF, (Tier1)
EF, = EF, « SF, + SF,

« SF, « SF, « SF, (Trer2)

EF; : Adjusted daily emission factor for a particular harvested area (kg CH, ha' d™)

EF. : Baseline emission factor for continously flooded fields without organic

amendments

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

SF, : Scaling factor to account for the differences in water regime in the pre-season before the

cultivation period

SF, : Scaling factor should vary for both type and amount of organic amendment applied

SFs,r : Scaling factor for soil type, rice cultivar, etc., if available

SF; : Scaling factor for soil type

SF; : Scaling factor for rice cultivar

(Source: 2006 IPCC guideline Equation 5.2, 2019 IPCC guideline Equation 5.2, 5.2A)
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Table 2. Default CH, baseline emission factor assuming no flooding for less than 180 days prior to rice cultivation,

and continuously flooded during rice cultivation without organic amendments

World Regional
Emission factor Error range . Emission factor Error range
(kg CH, ha' d") (kg CH, ha' d) Region (kg CH, ha' d') (kg CH; ha' d")

Africa 1.19 0.80-1.76

East Asia 1.32 0.89-1.96

Southeast Asia 1.22 0.83-1.81

1.19 0.80-1.76 South Asia 0.85 0.58-1.26
Europe 1.56 1.06-2.31

North America 0.65 0.44-0.96

South America 1.27 0.86-1.88

(Source: 2019 IPCC guideline Table 5.11(Updated))

o, o] A 30Y v|vt Hps HAA Sl 1
tH(IPCC, 2006). 121} 2019 GLL 7] A &3
ASE 47 E FEstal =], 1~3HS 7]E

Tejste] 2abe] Wl 37t Aoz gorE Aat
A o) Aol w3t wEKon §A7 FEET Fo
2 A¥E 22 Aulo] et 54X B8 ol 24
sickel, Bt JEet wiEo] AP4E 4 UL Aotk

Q]
=

H e B2 =7 wiEs AP0l AR EHl= Al
= 138YolH, o]= f-utEtolA A= ¥ F5E A
HideE AuidACcR 7hE Baste] AFEE et
(Choi et al., 2013). 2019 GLo|| AAE v Afuj7] 7+ 113
A= 71 5t TholEERloA = & 4 Id ME &7}
H 8ol 27t H8sts AudsEtt 259 A,
S7HEE ARk AudeE v O vt
&3k BorAoF H7k= 1129 269 AUt

715 A& BZAS(SF)= 718 &7 2 59 99
o WZ HTA+E HA AN H 77]E FUFS Jo°
of AZEHH(A] D). o] T HA A& Al7]ol W AgAIS
712gk 4571 2006 GLY} H] w5t HAE]Ql=H], M8 o]
& 30 o] A HA AL AEAS 7]EFko] 0.29904
0.192 ZAEo], HA U= 6 ton ha'E 7|F0=2 HA
A& #7718 EAAS7E 18104 1572 A=Y

Z]

=
T
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SF, = (14 Y,ROA, x CFOA,)"*°

SF, : 71 &7 % FA4F° #E

BARA

ROA; : §712 2%, AL A%F, 1 4] 9712

& A%, ton ha'!

CFOA; : f71& A&A=RE A& AI71E 28, HH],

=8|, S3)

JEi T ofo) 309 ol A R A1, WA 5
3 RG] MY 712 AE D VHe B, ABARE F7t

3.1.2 SBXEY

u
AFASRE 201999 SFF O, fuEhs 2019 GLO| ¥
@ B s H pIfE AE HYAT 8ol I glol =7F 247 A A

oz W

SHAESFS A wWiEd 1 vilE=E vro] A E
A WEF S AsiME 44 =3 T AadE

shiR, §71% 592 ohustd e jEA%el B8 715
R Bo] g WEAS Basty, 1E HEY A
ol th7] F4F B A 2] g obuskad whEA
27} Waste) 2019 GLAAE 22H4 W& Apg Aol 2
u

o} glo] A& A=0] 2006 GLI} ¥ sto] Al Zo}s

7] mEolct.

ot elE EFol A opEEAL BeHE Aa
7 9 B4 B ohjet §7 A1 EF W 4] B
e, B4, Y pH, B T4 5ol delHE didsie
M7} thErk 2019 GLeAE 37 715ee} vlze] B4
e} FJE oplEhda MEASE PRSI YT
87139 A27|F2 Urld), ol ool B &

sg Qs Beso] kb wEYel Y
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L2 el= Flol=glelofA AAGE 4875 (wet climates,
5% oA qoj| A gst A7r At o Ao SEA
o] "ol 1 o]l 71%)2 7HA7] mizel, default ghe
851 ASE AR Mgl WEY o] I
T2 ot

D FF

BelEl EolAY A4 ottshdA W& Tier | 4
A2 2006 GLY} 5L, 2019 GLOJ A= Tier 2 &
of 4bg Al B4 ek Al gel B ARES Tt
TAA A% A8e AASKT Yk HolA AT B4
QBT olet A} weoh BAT Bz SHE I
9, 7] vE @Y Ex ), B B 5 o
3 4E EAS 48 AASLL o] ol et &
H7b Med Aoz Az,

shote|z, 9712, A% A4 59 A EYo] U2 )
SAGER)E BT A4 F8 A 0010 kg NLO-N(kg N)'
O 2006 GLi} FLsIch., Tt /1 FEE ek}
Re W, $871Fo04 SR FYo] B2 wjE A%
0.016, 48715014 1 9] W Bl w2 HEA S
0.006, DX/ TN BE A Bo w2 HEA4:
0.005 kg N,O-N(kg N)'& FE35}3 QJtHTable 3). &
&, v AE AT goE =04 B3 EASE
0.0039] 4 0.004 kg N,O-N(kg N)Y'& Z715l9ioH, o2
2 peEE AEakste] AAFSE 0.003, 3714 13]
ol =2 0.005 kg N.O-N(kg N)'2 AA|ska ik

0.

Gl

fe o e

|

pAeto = 74| opibstE A HiE
Ao FAY 5 A= AF S0 o s
(Fer) AP A1 o747t A= e Aa
= ZFELAL] O3] EGFo R RN dAager A4
o} AotEE KT EZFsh=t, 7]E& Zieo|=ERlolA
Tier | 4502 Foe AP4317] SIsMAE 242 24t 4
E H|E(Rim)°] A5} 2006 GLAIAE RigrOl Y=
27} A @e mejste] tjeto.z AR 4 S A4
= AASlE ¥, 2019 GLAA = 71 Ragry #X°] A&
wo] A4S TeshAZ T EF FCR AHES 93
% A9 WS F 5A40] B3t AEES shue
sste] iR 552 Akl 18y A BY
T AFY A MAEI oW, Akto] R Algy w7
9] defaultglo] #8H AL ofy7| wjZof opitabE A
HiEgol & FFS XA EAu

gl
x o o

@ 7 "=

T MiEEE 7] 4tol] ot viE SARE 9
g HEE U=, ol W& 4Pl 2Rt viEA
% 3 WS defuult g0l WAET ARSFEIALE, A
7] siate] ofg 2 W2 AHgel) SalAE st
|7 EQlo ot A4 34 H]E(Fraceasr) W F71& &
Joll ozt A 4t BlE(Fraceasm), H71 F4te] 23t of
ArsHE A Bl EA5(EF)7E L] SHTHA] 2).

Table 3. Default emission factors to estimate direct N,O emissions from managed soils

Aggregated Disaggregated
Emissi fact Default Uncertaint . . .
frission factor elau neertainty Disaggregation Default value Uncertainty range
value range
Synthetic fertili i t
EF, for N additions fom synthetic fertilisers, o iﬁ ‘\Cvete c‘liifl‘ze‘:p“ s 0.016 0.013-0.019
organic amendments and crop residues, Other N inputs in wet
and N mineralised from mineral soil as 0.010 0.001-0.018 . pu W 0.006 0.001-0.011
. climates
a result of loss of soil carbon [kg A N inouts in d
N>O-N(kg N)'] 1npws 1 dry 0.005 0.000-0.011
climates
Conti floodi 0.003 0.000-0.010
EFir for flooded rice fields [ke 0.004 | 0.000-0.029 Si(;n ;:u;);; mO(l)tilr;f
N;O-N(kg N)'] : S gle and mullp 0.005 0.000-0.016
drainage
EFsprpcpp for cattle(dairy, non-dairy and Wet climates 0.006 0.000-0.026
buffalo), poult d pigs [kg N,O-N(k 0.004 0.000-0.014
N)u_l]a o), poultry and pigs [kg N0-N(ke Dry climates 0.002 0.000-0.006
EFsprpso for sheep and ‘other animals’
0.003 0.000-0.010 -
[ke N;O-N(kg N)']

(Source: 2019 IPCC guideline Table 11.1(Updated))
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NyO(yrpy — N=[(Fon X Fracgsr) 2

+ (Fox+ Fppp) X Fracg5,)]
X EF,
NyOarpy-N @ 7] ZJato] gt A7t &=, kg NbON yr!
Fen @ A%F 3ete|m 544 £YUF, kg N yr_l
Fracease : St & U A4 F 534 A& Al di71=
FAFEE NHs, NOx &, kg N #J4tak(kg N A1)
Fou : 97 W% 750 js) £QHE A4S Aols)
T SAAEYe] FUTE 712 R, ke N yr'
Fppp : A7 5 7159] B2 H2X], UEX], E3
e A4, kg N yr!
Fracgaswm : 15‘781;(]50&:0“ lEchEPE %7]3——_! H]E Z.—_M\—%
(Fon)@ B8 7159] Bl DA (Frp) 5 534 A&
Al ti7]12 $J4bEl= NHs, NOx HIE, kg N $Ake(kg
N A8 &2 9=
EF, : B¢ & FAHAA 7] $l4to] oJgt viEA 5,
kg N-N,O(kg NH;-N+NOx-N 3]AteF)!

2019 GLZ EF,9] default g2 497|139 AR5 82

L OB - 2K - HES

AlESFstA=T, $/71%2 HEAss 0014, 27|+
o & 0.005 kg N-N,O(kg NH3-N+NOx-N 3Jakhy! &2
2006 GL default Z+Ql 0.010 kg N-N,O(kg NH3-N+NOx-N
FAkehy 3} b4 2ol v} giek. 123 shshulRo] o8 of
712 A== HlE(Fracoas)= 0.1091A4 0.11(FH=,
8714 o] o8 712 FALEE B8 (Fracoasn)
0.20014 0212 WS #9F ofyz} Fracoase?]
default G2 A GEI S3puE AR uhet 7R3l 3}
ahul . Ae] WHE Ti7] Fjatge] APy HShES P
(Table 4).

SA 2o O3t ohiEHIA WMiET APAIS 4 (3)
3} gom, 44 §20] o5 opkakaA Wi A% EF:)}
0.0759141 0.011 kg N-NO(kg $A9&%)" = WAL
ok &R A B]o] WE A §& H]%(Fl‘é‘»CLEACH-(H))
2 0.309714 0242 WHAHHEA 2§ HA7F & 715
Z IFEHAST W] Fdoll o7t omitsHE A WiEFS
AaE 9 SR JFFS oz J|eidER wiE
A7 FEE A A THAlbanito et al., 2017; Rochette et
al,, 2018), A =0 9t opitetd 4 HiE&T 715

Table 4. Comparison of default emission, volatilization and leaching factors for indirect soil N2O emissions from

2006 and 2019 IPCC guideline

2006 GL 2019 GL
.. Default Uncertainty Aggregated - Disaggregated -
Emission factor Default Uncertainty . . Default Uncertainty
value range Disaggregation
value range value range
EF, [N volatilization and Wet climates 0.014 0.011-0.017
re-deposition], kg NH;3-N 0.010 0.002-0.05 0.010 0.002-0.018 i
+NOx-N volatilized)" Dry climates 0.005 0.000-0.011
EFs [N leaching / runoff], kg
. 0.0075 0.0005-0.025 0.011 0.000-0.020 - - -
N,O-N leaching / runoff)”!
Urea 0.015 0.03-0.43
A ium-
Fracoase [Volatilization from e 0.08 0.02-0.30
synthetic fertilizer], (kg NH;-N 0.10 0.03-0.3 0.11 0.02-0.33 -
INOy-N) (kg N applied)’ Il\iltrate-b.ased 0.01 0.00-0.02
mmonIun- 0.05 0.00-0.20
nitrate-based
Fracgasm [Volatilization from
all organic N fertilizers applied,
and dung and urine deposited |, 0.05-0.5 021 0.00-0.31 . . ;
by grazing animals], (kg
NH;3-N+NOx-N) (kg N applied
or deposited)’
Fracigach-a) [N losses by
leaching / runoff in wet climates],
ke N (ke N additions or 0.30 0.1-0.8 0.24 0.01-0.73 - - -
deposition by grazing animals)’

(Source: 2006 IPCC guideline Table 11.3, 2019 IPCC guideline Table 11.3)
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2019 J4ME IPCC 710|=2fRl0f ME =

oto] AT 2AREI} Qo] ¢ Eat ASut HA Y
ot I13Y Fracieacnme 23 $87]%ow HLHH,
A%7]29] Fracipacum 022 7H3ith

N, Oy — N= (Fsy+ Fox+ Fppp 3)
+ Fep+ Fsou)
X Fracppgcp— () X EFy
N20<L>-N A FEol 93t AzF BiEH, kg NoO-N yr!
Fon © 9A7F P8P E 542 EUF, kg N yr!
Fox : W5 7h50) Qs &5 = HAE A9t =
BAEY FYH= B == 7 =], st £8A
2 71g} |71 H=E3H, kg N yr!
Forp : Q7F 912 710 B g £QJE)l= A4k kg N yr!
Fsow : 5744 EY EAJol& & e 3l tE EQF
A £ Qe FESE A4, kg N yr!

Fracieacum @ TG ASHEY A3 FE0] HA
S Ade] A4 R 5% F 2AZ FEEE 24

I, kg N(kg N =)

EFs : $AF=00 9t N,O &7, kg N-N,O(kg

A&
3.1.3 XEXAAZ
SANEL A4 v & shtel ZERAL Sl

ABA} £2GL DY Anso] o] Y], 4B
S8 O 5 4B} HlolorjAg] 8 ol wret
ARG, ARG, VEE 50T UHX] froltt. S 5
of, 4B} FYoIN ARG Aol How X AR
83} 1|28 Hlgo] Lol 1, AR§020 gl
gom Arhsos the WS vgo] WobyA ek,
olZ AP 18] 2019 GLOIAE gk AR 2F=2abit
BTAGR )% A AEHAL FTHBCRH)S o] =
QJEIct. 2006 GLOAE A& To that 2 XA} 2|5t
o ¥R (Rug, Rooer)Tt AN BHE, 20190141 Skt
H1go] /e W Ao RN o] TS A
A

ABANAZY] WhE AFALS 2006 GLI} WEO] G0
W, & Abgel Wag appEs F shuel A0
27FE AL E%H(Mp)©] defaultgho] 2006 GLOAJAL #HE
W 222 AAE 9 2019 GLOA 40 WAslo] 7]
HEIATHA 4).

AE0F MEH(BS)FEQ HEZ LYY Hua7 709

MB =A GR( ) X FracBm‘nt(T) (4)

M; : G4 7R53E ZAF 27249, ton ha!(RHE Hlo| QmjA,

9, IARE E3h

AGR : 2= To| ot A7F A4 ZRAF S5, kg dm.
-1

yr

Fracgumen : 242 T &Zbof| oigt A7t & AZ vl&
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pa Hol 2] &, ton H}o| 2} AFH
Fop @ ZF Ho)a} 5 pd /7] &4 &=, ton C ton
Hfo] Q2 AFTF!
Fpermp : 2+ HIO] 2} S5 pd 1004 Fof] F7]|31%|7] ¢k
2 B4 HE, ton C AFF ton HIo| A} C!
n : Z¥7] g vpo| Al F79| 4
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2R EF N F @
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g Hpo] &} IH H4x0] FFol AFHEA] PUATHIPCC,
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Q.
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V&= F= "7l =el7] whzell, A wiE A4l A

HI LSS 13804 11392 HAFE wf 2A71A &2k
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g. 1. Comparison of national greenhouse gas
emissions from rice cultivation which cal-
culated by each cultivation periods of 2006
guideline and 2019 guideline
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4

Journal of Climate Change Research 2020, Vol. 11, No. 6-2

2% - ZAY - 0N - 0IF4 -

28 - Has

9, 3ot R Algof TE opiteba A AR HER2 578
HECO, 2 2006 GL thH] 2%=2 =7} Zo]chFig. 2).

600 -
580
560
540 -
520 -
500 -
480
260
240
420 A

Direct N,O emission from synthetic
fertilizerintocropland (Gg CO,-eq.)

400

2019 GL

2006 GL

Fig. 2. Comparison of direct NoO emissions from
synthetic fertilizer incorporated managed soil
in 2017 following applied each emission
factors of 2006 guideline and 2019 guideline
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TA FF oMisH A WiEA S (EFs)= S7HAITE &
FEo] Qlof, 2019 GLO ®HAH A /= HE&
(Fracipacu-gn)S A-851H 2006 GL tH] 20%2] oFAksHA
4 HiETo] dAaEchFig. 3).

M Volatilised B Leaching

Indirect N, O emissionsfrom managed soil
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Fig. 3. Comparison of indirect N2O emissions from
managed soil in 2017 following applied each
calculation parameters of 2006 guideline and
2019 guideline
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Table 5. List of changed parameters (including emission factor and fraction, etc.) which be applied calculation
of national GHG emission in 2006 and 2019 IPCC guideline

2006 GL 2019 GL
Parameter Default value | Uncertainty range | Aggregated default value | Uncertainty range

EF, for N additions from synthetic fertilisers, organic amendments
and crop residues, and N mineralised from mineral soil as a 0.010 0.001-0.018 0.016" 0.013-0.019
result of loss of soil carbon [kg N,O-N(kg N)']
EF4 [N volatilization and re-deposition], kg NH;-N+NOx-N )

e 0.010 0.002-0.05 0.014 0.011-0.017
volatilized)
EFs [N leaching / runoff], kg N,O-N leaching / runoff)’ 0.0075 0.0005-0.025 0.011 0.000-0.020
Fracgas Volatilization from synthetic fertilizer], (k

case [ om sy Lokel 0 0.03-0.3 0.11 0.02-0.33
NH;-N+NOx-N) (kg N applied)
Fracgasm [Volatilization from all organic N fertilizers
applied, and dung and urine deposited by grazing animals], 0.20 0.05-0.5 0.21 0.00-0.31
(kg NH3;-N+NOx-N) (kg N applied or deposited)’
Fracipach- N losses by leaching / runoff in wet climates],

LEACH-(H) [ oS y g . ) 1] 0.30 0.1-0.8 0.24 0.01-0.73
kg N (kg N additions or deposition by grazing animals)

1) Disaggregated emission factor for Synthetic fertiliser inputs in wet climates 2) Disaggregated emission factor for wet climates

4.

Y
rhu
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HEFL 8,968 HECO,. 22 2006 GL thH] <F 11.2%
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M Rice cultivation
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EUrea and Lime

2019 GL

Fig. 4. Total emissions of agricultural sector in 2017

following applied each calculation method-

ologies of 2006 guideline and 2019 guideline
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