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BRSBTS DI R T AP EIE, 3.A.. 3.B.. 3.C.. 3.D.. 3.F. 3.G.. 3H® 7 O
DOHT IV —IZBWTHREZITY., 3.A  HILENIEE T34, KE. DAFE, ILE,
B, BMOMALEND A &2 3BT K0 AR S 37z CHy DR S OHEHIZ DWW TS 21T 9,

[3B.: ZHEPEOMOEH | Tidd, KE. DAE, ILE, B, K Z8HE RIisL 7
nA7—), 98X, 7 BNEEOTEHEE O OMERITAE S CHy LT NpyO DFEAIZ-DOUD
THEZITH, [3.C.: fifE) CTIEMEZFEET27-OICHMES K GERFEEKE, R
BEAKHE) 2060 CHiOHEHIZ DWW THE 21T, 13.D.: Ao 5 CixRE Ao 50
5 D N0 OEEHEH K OMEIEHIC O W THREZ1T 9, [3.E : BT OBEX ) 220 T
W, BAENCIERAERDIFE LW =) INOJ & LTHET D, [3F : BIEWME S 05
X CIIREEENCEOEY), G, IREE, S &9 ZTVEFEAEIL 72D CHy L YN0 D4
HIZOW TS 2179 (CHqw N2O LIAMZ H CO, NOx 34T 5, CO, NOx IR 5 &),

3.G. : AIRHEH]1 KOY [3.H. : REMT] TlX, TN HEICHIR (R T L5
JRFEETH LT2BRICRAET D COLUTODWTHEZIT O,

2022 FFPEITHUT D YL E D DIRERNE N APEH B1L33,510kt-COBFETH VY . TnE
DIREZN RS AfPEH# (LULUCF ZBR<) @ 3.0%%2 HOTW5D, F72. 1990 FEOHEH
BT D & 14.7%DHED L 7> T 5,

BAESTFCTHWTWD HIERO Tier 1, £ 5-115-TEB0 TH D,
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7 5-1 RESTTHWTW A FIERmO Tier
BEZRTZADORELE Co, CH, N,O
HTIY— BEFE | SRk

3.A. THALRE R
3.B. F5EPeE oMo H
3.C. FafE
3.D. R 1%
3.F. BAEMIRS OB EE
3.G. A KA
3.H. bR i

(1¥) D:IPCC 5 7 # /v M, T1:IPCC Tier 1. T2: IPCC Tier 2, T3:IPCC Tier 3. CS: [EXHH 0 J7iE I HEH
[E3

52 HIEERNFE (3.A)

Hoo KB DAE WEREORT HIBMITEB - TRY, H-HTErn— %%
S3RT D T DI BRI R BE 21TV E OB CHa 285 %, B KIS 8 Tiai<
W TH DA, WILENRERAC LD CHy AMEICRA S, RATITKI LTV 5, HLE
MIERE (3.A) TR GO CHHFHICET 2 5E, W57,

2022 FHEITIT B Z DN T U —in b OIREZFA X HEH R 8,661 kt-COBHTH Y |
TAEOWRENRNT AfHEHE (LULUCF ZFR<) @ 08%% LTS, £/, 1990 4
OHEHE L i3 & 17.9%0b & 785 TW S, =0 1990 EEEA S O O 3 73 BEH 11
K, B OREFR OB LD b DO Th 5, FLASTIO LRI, HEE
OEMLRHME RRICL Y, FRFEABD L2 L Ch b, 7od, ITEITAEREEME
DIz LTEY (RHOKER. 2015), FHb iV OFFEEEAHN L T\ 5,

#* 52 THILEPNIEREICHE S CHaPEHE (3.A)

H A K& AT 1990 | 1995 | 2000 | 2005 | 2010 | 2013 | 2014 [ 2015 | 2016 | 2017 | 2018 [ 2019 | 2020 | 2021 | 2022
3AL-FLUTA 192.1] 1844 1712 1629 1463 | 139.7] 137.0( 1364 | 133.5] 133.5| 1334 1349] 1355| 137.6( 1350
3AL- R 166.5| 1722 171.7] 168.0f 166.5| 154.8] 150.0( 1503 | 151.1] 151.7| 150.7| 153.0] 1552| 157.0( 160.2
3A2. HAE 0.167| 0.115] 0.097] 0.071| 0.159| 0.138] 0.140{ 0.140| 0.143] 0.158| 0.162| 0.170| 0.160| 0.190[ 0.190
3.A3. K kt-CHy 15.9 13.9 13.7 13.5 13.7 13.4 13.2 13.0 13.1 129 12.8 12.9 13.0 12.5 12.5

CHy [3.A4.- K% 0.011] 0.007] 0.006] 0.005[ 0.004| 0.005] 0.006{ 0.006| 0.006| 0.006| 0.006| 0.006]| 0.006| 0.006[ 0.006
3.A4- (L2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
3A4-15 2.1 2.1 1.9 1.6 1.3 13 1.2 13 13 14 14 14 1.3 1.2 12
pen kt-CHy 3769 372.7| 358.7| 346.0| 328.1| 309.5[ 301.7| 301.4] 299.2| 299.8| 298.6| 302.5[ 3053| 308.6| 309.3

kt-CO#5 | 10,554 ] 10437 10,042 | 9,689 9,186 8,665| 8449| 8438| 8378 | 8393 8361 | 8471| 8547| 8642| 8661

52.1.4 (3.A.1)
a) HEHEEHATIY—0EREA
AKHT 2V —TIIILHF B.Ala) ROWASE B.A1b) OELENIERZ LD CHy BE
HIZBE T 25 E, EE1T9,
b) AR
B HEAHE
2006 4F IPCC HA RZ7 A DT Va7 U— (Vol. 4, Page 10.25, Fig.10.2) (%D &
HHE R OOV T Tier2 EZHWTHEEZITH) 2 & L &N TnWb, Tier2 #ETIL,
FEDMT R —BREIC A X VAR AR CHEHREEZREET 22 L SnTW5
2. BAETIESERRBROMEICEB W TEYERELZ HW-EEEZT>TRBY, MEMEEE
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FRT 22 EICE > TE D PHFERICH LIERERE R/ OND LEZXOND, D7),
FOHELEPNIEREHE 9 CHy HEHIEIZ OV TIE, Tier 2 {5 L FBI L7 RAMA OFiEZ v,
A (FLAA. W) OfFEEEIC, BRI D EBOE L7 Pk R EcE 3 UC CHa 8

HEZRDT,
353 FOEENBEECH O CHadEH OB E X 4y
56 PEH B E O RS X 45 O i 2 1 4
e | PV FARRTHIT . T RERE /1M A o 1 0 00 PE ) ﬁiﬁ;ﬁ?i;gf
|22 B B S LT B R BRI & & BRI | T e
e %, W5,
2| we _ HBAE, AL TOARY
i A O HESL H 90
2 B, AT 6/24 (ZHBS T 5 FE AW 6 7 A LLF & 1K i e
|75 AL E L BARMORIETD 1804 53tk 725, | 2AMOTEHEILE
e [ 136 7 ] 2 Wk DI E IO 424 \HY T B, AT et S
. . 2 B AT ORI D 224 \THE T 5, CHadbH & N
GLERSE S iy BEBMENTN S,
2l bk -
e A B & L s
T TR ORI D 6/12 ST 5 IR 6 7 | (GUHAsh< ). %
2 L FRUR EBGE L, | AR ORETGD 6/12 & 20 | st fstoe . 1 2
i KETHD I MOFBHERAAGHE LTV, K 1R, 2 M. 3%
4| Al 3~6 » A g ARTH ORI O 4/12 1ITFH% 3 5, Ll F OB R S R
. : 1R OFRTER D 212 (A ST 5, CHaHFHR | vz,
A3 r AR | e s gu
1wl bk — )
- PRk RO 612 BT 5 FIAR 6 ;g%gﬁégééﬁ
g ook AUTEBUEL, VRAMOERBIED 6/12 55688 | 1\ e -
— LB N
- LT, 1R, 1
i Al 3~6 » H | 1 R OFFZEEED 4/12 12/% 7 5, 5 zﬁgfﬁ@w
A3 r AR | LR OMBIILO 212 14T 5, CHFHR | sipsxncung,
it FLE DRGSR,
1L — HATENAEC b % B
A | 1 SRR OME, HEkE
H P 7}ﬂu£ 4= () R H X5y & Ak CBNC. DT
R L UT, LA, 1
M| A 3~6 0 H | Ak (RE) OFARRIXS & Rk 2% Y 84
% A3 7 Ak | FE (B O AKX & fE CHs BEthitm e o | Ub) OB s
# i eSS4 ncTnag,
HMn 7 » A | BESTEE D 6/24 .S T 541X 6 6 » HLL T &K
> i A O fl 2 S SR LR D,
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T3 0] | 2 B oI D 204 5T 5. ChLE | <
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b : > AN P
sk FLUARED A tin 7 7 ALL LXKy & Rk LB O W 1 19 RO
Sl AK3~6 |- . i _ T % 5L L P E G
 H SLAHED i 3~6 4 JI LLED K5y & ik RS LR
A3 A | JLAREDAE 3 » ARGOXS & FE, CHaHERE | &6
i B DOXHR,
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E = Z (EFl X Al)
E S OHENFEERC L D CHafEH & [kg-CHa /4]
EF; RO | OTHALE N FEERIZ B 5 CHa R % [kg-CHa /8H/4E ]
A SR OREE  OREL [TA]
i R &

A Al 3 o A ED SRUEEZ ARRANTEI LG 5720, il 3 » AU EoF2iH b
ENEEICL D CHaFHORERSR &+ (il 3 » ARBOAIEEGZRIN ., BAED
ERRART D722, FOWEERNERHE S CHHHHOREX S 2K 53157 L 91
EF L. FEH, Fin 2 L IR EOREETT o 72,

B HEHRE

FOWMALE NFEEEZLE D CHy DHEHMREIZ DWW TR, BAEICB T AR T 9K S 254 L
L 7= PP GRBR OFE R (B RISk 5 CHy R B OHIET — %) 1I2HESWTRIE LT,
WEARERICEL D & KT 2 FZEOHELENREAC LS CHa PR R, B EEZ A
ETAHRKICEIVEETEDLZEAHLMIENTWD (SEMAM, 1993),

EF= Y/ Leus X Molcyy X Day

Y=-17.766 + 42.793 x DMI —0.849 X (DMI)?

EF D DVEALAE R EE CHa BEHIAREL [kg-CHa /58H/4F]
Y C1EEHZY 1 AH7-0 o CHaFEAR [1/58/7]
Lens : CH4 1mol &% [I/mol]

Molcry : CHe oy T8 [kg/mol]

Day AEMBE [R]

DMI IR [keg/H ]

ZORENXIC, FOMET L OMMBREEZ Y TiXd, HFEOHEHGREEZ ZNEEE L
7o, HLIBEUEIT R - B PEEHINR AU TS R [ B ARESRAEYE ) ISR OO FEE D
CICRELEEERIC, RELAUHEAEABEZMAT DI L THEE L, LHATITYER
BEEICENMELZOM O HW 2, 723, LA BEILF R ORZELA) 1E 2006 iz, A
4 (ind: - #E) 13 2008 2 i B O B E XN G Sz,

PRI IEFLEIC OV CIE, BMOKFES T4 Lol mstet) R OVEMOKES [SERRE %
FICHAE LA R L BMOKES TEBEDAFER TR (SO FLIER L 2 6H L TR
L. BEET—ZE2EH LT,

A ONOHEIF LA ORE L, () FE R FEEM T FRERE 115 € BohE |
\ZREAR D EER B o WeRE A ez T H AREIBEEE | (ZF0Hk O pE fAR I Y TIE D TRERBIMA
BEAERD, FEREEOVEHEEERMA Lz, 72720, THAFREREIIRERAE ] (2o
PEVR B2 55 Welke A 12D T FIFELR O 3 thlks A sl X T ST s b oo, 2
PELL_ EDAD H X 2014 FLIRTOFEHE A 72 < . 2014 FFELIRTO 2 FELL EDOFOfEIX, 2015 4
EMECRA L, Fo, AHFORE 2R3 mmA0T, 1994 4, 1999 4F, 2006 FlZik
FIEaNnNTky ., YEFELRITZENENOUGET SN2 AWz, 4 WO RER D
HAH BT, THARGFBERE] OFEBRICHIFORBEILOFKEHBICBIT HEAED —ER
W,
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54 HFowpyEIE (DM OFEEX
ES 1 HEX
2006 £ELLIE : DMI = 1.3922+ 0.05839 x W75+ (0.40497 x FCM
DMI = 1.9120+ 0.07031 x W75 + 0.34923 x FCM (¥JPE4)

| R FCM = (15 X FAT/ 100+ 0.4) x MILK
‘% 2005 FELLFT : DMI = 2.98120 + 0.00905 x W+ 0.41055 x FCM
g FCM= (15 X FAT/ 100+ 0.4) x MILK

w2344 DMI=0.017x W

B R DMI = 0.49137 + 0.01768 x W+ 0.91754 x DG

48 71 A E T : DMI=[0.1067 x W75+ (0.0639 x W75 x DG) / (0.78 x q + 0.006)] / (g *
4.4)
q=04213+0.1491 x DG
R e 2 49 1 A LI © DMI=[0.1119 x W75+ (0.0639 x W*75 x DG) / (0.78 x ¢ + 0.006)] / 1.81

IR R OMERF (R 2 1 HICHNFE) : DMIIC 1.0 ke/ H &2 0%
BRI MR GRILW 5 H HIZINE)  DMIIZ 0.5 ke/ B /L& 2 N
X OXHROABIL 1200 AET

2008 4ELARE : DMI=—-3.481 + 2.668 x DG + 4.548 x 102 x W~=7.207 x 10~ x W2 +
3.867 x 108 x W3
i (k) 2007 AELART © DMI =[0.1124 x W73 + (0.0546 x W75 x DG) / (0.78 x q + 0.006)] / {g x

A
¢ (1.653 -0.00123 x W)} / (g x 4.4)
2 q=0.5304+ 0.0748 x DG
i () DMI = [0.1108 x W75 + (0.0609 x W75 x DG)/ (0.78 x q + 0.006)] / (q x 4.4)
g=0.5018+ 0.0956 x DG
FLATE DMI=1[0.1291 x W75+ (0.0510 x W7 x DG) / (0.78 x g + 0.006)]/ (q * 4.4)
(Hiw 7 » HBL 1) q=1(0.933+0.00033 x W) x (0.498 + 0.0642 x DG)
FLAFE DMI =[0.1291 x W75+ {(1.00 + 0.030 X W°75) x DG} / (0.78 x q + 0.006)] / (g * 4.4)
(A 3~6»H) q=(0.859— 0.00092 x W) x (0.790 + 0.0411 x DG)
MR DMI = [0.1208 x W73 + (0.0531 x W75 x DG) / (0.78 x q + 0.006)] / (q x 4.4)
oF g =(0.933+ 0.00033 x W) x (0.498 + 0.0642 x DG)
(&) W KE, FCM : IR EFL &, FAT : SUENI%E., MILK : L&, DG : ¥KH &, q: =¥ — G
() THAREEERE) (AFEROCRAS)
# 55 4oiE MILK) KOFLAEN%E (FAT)
HH AL 1990 [ 1995 | 2000 [ 2005 | 2010 [ 2013 | 2014 [ 2015 | 2016 [ 2017 | 2018 | 2019 | 2020 | 2021 | 2022
. =Lk ke/98/H 219 23.6 24.7 26.6 26.9 274 28.0 28.6 28.7 28.8 28.8 29.7 30.0 30.5 30.5
E{f —JE ke/88/H 21.4 23.1 242 26.0 26.4 269 273 279 28.0 28.1 28.1 29.0 292 29.7 29.8
WIFE ke/88/H 18.5 19.9 209 224 22.7 23.1 235 24.0 242 245 243 25.2 252 25.7 25.6
FLIR N % 3.7 3.8 39 4.0 39 3.9 39 39 39 39 3.9 39 3.9 4.0 4.0

C_________________________________________________________________________________________________________________
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#5-6 FofkE (W) [kg /8]

ES i 1990 | 1995 [ 2000 | 2005 | 2010 | 2013 | 2014 | 2015 | 2016 [ 2017 | 2018 | 2019 | 2020 | 2021 | 2022
PR (ZpELLE) | 653.8| 6535 673.7| 6734 6856 6852 684.7| 6847 684.3| 683.9| 683.9| 683.6| 683.3| 682.8| 682.4
| HERLE () 5984 | 601.6]| 622.6| 6226 6239| 623.9| 623.9| 6239 623.4| 6225| 623.0| 6220| 6220 621.1| 620.1
% Bk (RI7E) 5172 5280 551.1| 5383 523.6| 524.6| 523.6( 523.6| 5226| 521.6| 520.5| 520.5| 519.5( 518.5| 5185
s LA 601.0| 602.4] 6253| 6185 6233| 620.1| 618.7| 617.4| 6168| 6169| 6163 6144| 6127 611.7| 6113
Bk (AN, 7 AL E) [ 3424 3493 3649| 3742 376.1| 376.1| 376.1| 376.1| 376.1| 376.1| 376.1| 376.1| 376.1| 376.1| 376.1
B (Htm3~6»H)| 1189 1192 123.0| 1353| 137.8| 137.8| 137.8| 137.8| 137.8| 137.8| 137.8| 137.8| 137.8| 137.8| 1378
8| 25l 4711 4711 5128 5128 512.8| 512.8| 512.8| 5128 512.8| 512.8| 512.8| 5128 512.8| 5128 512.8
f"‘t{i A T A LA L 3149 | 3149| 383.0| 383.0| 383.0| 383.0| 383.0( 383.0| 383.0| 383.0| 383.0| 383.0| 383.0| 383.0| 383.0
4| A lw3~64 A 1184 | 1184 1272 1272 1272| 1272| 1272 1272| 1272| 1272 1272| 1272| 1272 1272| 1272
-k (Bl B) 562.8 | 562.8| 562.8| 562.8| 562.8| 562.8| 562.8| 562.8| 562.8| 562.8| 562.8| 562.8| 562.8| 562.8| 562.8
(1A, 77 ALLE) [ 257.0| 2570 257.0] 257.0( 257.0| 257.0( 257.0| 257.0| 257.0| 257.0| 257.0| 257.0| 257.0| 257.0| 257.0
5] (Hm3~67H)| 1205| 1205| 120.5| 1205] 1205] 120.5| 1205 1205] 120.5( 120.5| 1205] 1205| 120.5( 120.5| 1205
Ji| Fuds - M (gL R) 3824 | 3824 4564| 4564 4564 | 456.4| 4564 | 456.4| 456.4| 456.4| 4564 456.4| 4564 456.4| 4564
i ’ﬂ;' (LA, 77 LA E) | 2198 219.8] 266.0| 2660 266.0| 2660| 266.0| 266.0( 266.0| 266.0| 266.0| 266.0| 266.0| 266.0| 266.0
j': (Al3~67 )| 1184 1184 1272 1272 1272 1272 1272 1272 1272 1272 1272| 1272 1272| 1272 1272
SLHFE (A7, ALLE)| 4798 479.8| 4798 | 479.8| 479.8| 479.8| 479.8| 479.8| 479.8| 479.8| 479.8| 479.8| 479.8| 479.8| 479.8
(AH3~6rA)| 1604 | 1604| 1604 | 1604| 1604 | 1604| 160.4| 1604 | 1604| 1604 | 160.4| 1604 | 160.4| 160.4| 160.4
MR (A7, ALLLE) | 479.8| 479.8| 4798 479.8| 479.8| 479.8| 479.8| 479.8| 479.8| 479.8| 479.8| 479.8 | 479.8( 479.8| 479.8
(HH3~67A)| 1604 | 1604| 1604 | 1604| 1604 | 1604| 1604 | 1604 | 160.4| 1604 | 160.4| 1604 | 160.4| 160.4| 160.4
#5-7 oA &E (DG) [kg/88/H]
FEH 1990 | 1995 | 2000 [ 2005 | 2010 [ 2013 | 2014 [ 2015 | 2016 | 2017 | 2018 | 2019 [ 2020 | 2021 | 2022
PR — — — — — — — — — — — — — — —

T [ - -1 =-1T=-1T-T1T=-1T=-1T=-T1T=-1T=-1T=-T=-1T=-1T-=-1T=
e HRE (2RI, 70 A L) 0.60 0.63 0.65 0.59 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58

AR (H#m3~6»A)[ 070 071 076 091 093] 093] 093 093 093| 093] 093 093] 093] 093| 093
| 2l E 0.02] 002 001 001 001| 001| 001 o001] 001 o001] 001 001| 001| 001]| 001
ft‘i,; A, T AL L 050] 050 060 060 060 060] 060 060] 060 060] 060 060 060 060] 0.60
4| Hlin3~6, A 0.74] 074 093] 093 093] 093] 093] 093] 093 093] 093 093] 093] 093] 093

e - (LR 062 062 062] 062 062 062 062| 062 062 062]| 062| 062 062 062 062

(IR, 77| 107 107 107 107| 107| 107 107 107| 107 107 107| 107| 107 107| 1.07

] (Him3~6»H)| o081 o081 o081| o8| o8| o081| 08| o8| 08| 08| 08| 08| 081 08| 08l

bic| s - e (%A E) 029 029 029 029 029 029 029 029] 029 029 029 029 029 029| 029

+ ”E (%R, 77 AL E) | 071 071 096 096| 096| 096 096| 096] 096 096 096 096| 096 096| 0.96

5’: (H#m3~6rH)| 074 074 093 093] 093 093] 093] 093 093 093] 093] 093 093] 093] 093

FLAAE (H 7, ALLL) 093 093] 093] 093 093 093 093] 093 093] 093] 093| 093 093 093] 093

LA (H#m3~6r H) 114 1.14| 114 114| 114 1.14| 114 114 114| 114 114 114 114 1.14| 114

RHMERE (A7 ALLE) | 093 093] 093] 093 093 093] 093] 093] 093] 093] 093| 093 093 093] 093

R (H#m3~64 H) L14| 114] 114 L14| 114 1.14| 114 L14| 1L14| 114 L14| L14| 114 114| 114
#*5-8 ‘fowyEa (DM [kg/H ]

ES i 1990 | 1995 | 2000 | 2005 | 2010 | 2013 | 2014 | 2015 | 2016 [ 2017 | 2018 | 2019 | 2020 | 2021 | 2022

PR (=pELL |) 175 183 19.1| 199| 200| 201| 203| 206 207| 207| 207| 211| 212| 214| 216

| HERLA (%) 169 177 184 193] 192 194| 196| 198 198| 199 199 203| 204| 206| 207

% Bk (RI7E) 149 157 164| 170 174| 176| 177| 179 179| 180| 180| 183| 183| 185| 185

4 LA 102] 102 106| 105 106| 105| 105| 105 105| 105 105| 104| 104 104| 104

B (ARG, 77 AULR) 7.1 72 7.5 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7

B (Hiw3~67H) 32 32 34 37 38 3.8 38 3.8 3.8 3.8 3.8 3.8 3.8 38 3.8

8| 25l 7.7 7.7 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

ﬁ 2k A, T A LA L 63 6.3 74 7.4 74 7.4 74 7.4 7.4 7.4 74 7.4 74 7.4 74

4| A l3~64 A 34 34 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 37 3.7 3.7 3.7 3.7

- e (Bl b) 8.2 8.2 8.2 82 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7

(UrAS ., 75 H L L) 6.5 6.5 6.5 6.5 6.9 6.9 6.9 6.9 6.9 6.9 6.9 6.9 6.9 6.9 6.9

] (H#m3~6rH) 3.6 3.6 3.6 3.6 33 33 33 33 33 33 33 33 33 33 33

i Fuds - M (RS R) 5.6 5.6 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3

o+ ’£ (Ui, 7 A LL k) 4.7 4.7 5.9 5.9 5.9 5.9 5.9 5.9 5.9 59 5.9 5.9 5.9 5.9 5.9

;': (A #n3~671) 3.0 3.0 34 34 34 34 34 34 34 34 34 34 34 34 34

LA (A7, HLLE) 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5

(H3~647H) 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44

MR (A7, HULER) 8.3 83 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3

(H#3~67H) 4.6 4.6 4.6 4.6 4.6 46 4.6 46 4.6 4.6 4.6 4.6 46 4.6 46
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5 E RELE
# 59 FOIHENREEIZET 5 CHaHELRE [kg-CH, /5H/4F ]
ES i 1990 | 1995 | 2000 | 2005 | 2010 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
A (ZFELLE) 1229 1259 127.7] 1298 1299| 1303 | 130.7| 131.6| 131.4| 131.5| 131.5| 132.6| 132.4| 132.8| 133.0
i (ZFE) 1205 1238 1258| 1281 1280| 1285| 1289 1299 129.6] 129.7| 129.7| 131.0| 130.8| 131.3| 1315
;HE Bl 2k (#IFE) 1127 1164 1189 121.1| 1226 123.0| 1234 1244 1243| 1245| 1243 1257| 1253| 1259 1260
s | HEALE 86.3| 866| 80| 882| 887| 884| 882 883| 880| 880| 880| 880| 87.6| 875 874
BEAE (RN, 7 HLLE) | 634 647 669| 678 680| 680| 680 68.1| 680| 680 680 68.1| 680[ 680[ 680
B (HMm3~6rA) 29| 293| 304| 338| 344| 344 344 345| 344| 344 344| 345| 344 344| 344
8| 257 0L £ 683 685 707| 707| 707\ 707| 707\ 709| 707 707| 707 709| 707 70.7| 70.7
fﬁ kAR, T AL E 569 570| 660| 660 660| 660| 660 66.1| 660| 660| 660 66.1| 660 66.0[ 66.0
4| A#n3~64 A 303 303| 337| 337 337 337| 337 338 337| 337| 337 338| 337| 337 337
s - e (sl B) 721 723| 721 721 685 685| 685| 687 685| 685| 685 687| 685| 685 685
(1EARG, 77 ALLE) | 588 590 588 588| 617 617 61.7| 618 617 617 617] 618 617 617 617
5] (Ai#3~67H)| 330| 33.1| 330 330| 294 294| 204 294| 294 294| 294| 294 294| 204| 294
M s - M (1%L E) 51.0| s12| 572| s572| 572| 572 s572| 573| 572 572 572 573| 572 572| 572
* ﬂE (TR, 7 AL )| 431 432 53.7| 537| 537| 537| 53.7| 538| 537 53.7| 537 s38| S37| S37| s37
i (Aim~6r7)| 267 268 309 309| 309 309| 309] 310| 309| 309| 309| 310[ 309| 309| 309
JLARE (A7 AL )| 742 744 742 742| 742 742 742 744 742 742 742| 744| 742 742| 742
(Am3~67H)| 402| 403| 402 402| 402| 402| 402]| 403| 402 402| 402| 403| 402| 402| 402
RMEFE (A7, ALLE)| 7300 732 730( 73.0| 730| 730| 730| 732| 730( 730| 73.0| 732| 730( 73.0| 730
(Am3~6rH)| 421 42| 421 421 421 41| 41| 44922| 44921 41| 421 4492| 421 41| 421
m EEIE
AT A —DIEFEIZOWTUL, [FERG (RS, B2 H 1 R R OSHS
DEFE AL & Tz,
# 5-10 “FoofiEFEEE (1000 9]
ESai 1990 | 1995 | 2000 | 2005 | 2010 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
[t N (ZPELL L) 510 467 447 391 374 334 324 317 308 309 309 206 293 293 284
AL (ZfE) 260 250 241 229 196 202 191 194 193 194 190 186 192|200 194
gL | ALt (F15E) 313 318 283 280 235| 236 235 241 234 228 231 233 241| 244 236
M A4 332 299 249| 231 195 185 184 185 179 176 171 185 184 188 182
FlEmae Q. 7700 | 491 45| 379 379 351 328 328| 306| 307 316 323| 339| 334 335| 344
s (H#n3~6rH) 109 99 84 84 78 73 73 68 68 70 72 75 74 75 77
B (H #n3 A Kl 55 49 49 9 39 36 36 34 34 35 36 38 37 37 38
SLE4EE 2,068 | 1,927 1,725 [ 1,636 | 1,467 ] 1,395 [ 1,371 | 1,345] 1,323 [ 1,328 | 1,332 1,352 | 1,356 | 1,371 | 1,356
we| 2% 2L B 612 591 555 536 575 520 505 a1l sit| 517 528 528 s8] 528|528
Bt | 20 A, 74 HULE 84 69 68 71 78 62 61 64 69 75 79 79 79 79 79
| A #w3~64 A 12 9 8 9 11 9 9 9 12 12 13 13 13 13 13
F A3y H AR 6 4 4 5 5 5 4 5 6 6 6 6 6 6 6
- mE (kL E) 368 412 385 374 409 381 368 371 374 379 380 384 389 403 406
(U, 7 H A L) 125 133 114 119 127 115 112 109 110 116 120 135 139 126 140
(Hlim3~647 1) 83 89 76 80 85 77 75 72 73 77 80 90 93 84 94
(A #n34 A K 42 44 38 40 0 38 37 36 37 39 40 45 46 49 47
E k- (gl b) 197 265 246 290 336 328 313 293 310 312 310 306 319 343 354
oo (L&A, 7 H A E) 102 105 93 89 101 91 89 86 81 84 89 103 109 95 108
o (H#n3~67H) 68 70 62 59 67 60 59 57 54 56 60 69 72 63 72
5': (H #93 H Kiilh) 34 35 31 30 34 30 30 29 27 28 30 34 36 32 36
FLAHME (A7, HUE) 665 541 333 351 309 276 259 249 235 221 206 201 188 185 176
(H#m3~6,H) 148 120 74 78 69 61 58 55 52 49 46 45 2 41 39
(A #1345 A Kii) 74 60 37 39 34 31 29 28 26 25 23 22 21 21 20
RHERE (7, AU E) 140 267 511 438 362 363 362| 379] 391 388 | 371 372 394 416 427
(A fin3~64 1) 31 59 114 97 81 81 80 84 87 86 82 83 88 93 95
(H #in34 A A 16 30 57 49 40 40 40 2 43 43 41 41 4 46 47
WAFEE 2,805 | 2,901 | 2,806 | 2,755 2,763 | 2,567 | 2,489 | 2,479 | 2,499 | 2,514 2,503 | 2,555 | 2,605 [ 2,614 | 2,687
c) THEEMEFRIO—EMN
B RHEEM%

PRI DO AR FMEIT R ER D 95%EFX M DM L7z

National Greenhouse Gas Inventory Document of Japan 2024

(AR 26%~+32%. PIJH
A0 -40%~+49%) . FOBRE (THEhE) 1 [EEMEL 2B 2 RHHEDRER TH V%
BRENRINTWRWNWZ D, [HERG OBOKE (1%) TRA Lz, TofER, HE
HE DO AR REMEIXILAA T-26%~+32%. A4 T-40%~+49% & 4l S 7=,
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HEH 2 (Gg-CHa)

B BRID—EME

BEHREIT ERE L7 B2 LT 1990 FEN S —H L HFIETREL TV D, IFE®
T TBRERGET) ZH L. 1990 4FE 0 —B Lz HiEEHHLTW5D,

d) QA/QC &1&EE

2006 - IPCC A KT A AN T HFIET, —ii7e A X b U QC Ffi & &9 L T
W5, —iieA X R Y QC ITIE, BEHEOHETEICHWTW AIRENE, PEHfREE Z
A—=HBDF =7 FOHMERORGENE 11D, QA/QCIEENZOWTIX, BIH 4 1IZ5ER
LTW5,

£/, 2016 EFEICPME SN QATEE) (QA YV —F% 77 —7) oERICLY . TFLH4
25 3MPARRETEEAL L, IHHIC CHa 2T 5] EOEMEZIT =2 &b, BEFIER
MRICBIT 2Emae R T, Al 3~4 M HOFOPEHEZREICET L D 2017 F4HA X
v RNY THEMNMT LN,

Mz T, W’AEOEEIEL IPCC Tier 2 12 L A HEHHEE TR L O iT-7-, ZD
BX. Tier2 121X 2006 4F IPCC HA K74 > CTarE&iizX (Vol4, Chapter 10, EQUATION
10.3~10.16) % v, Eft# 53 IR LI TCENENREEZToT, ok, BBREOT
— 2 BFIHAREZ b ORI L (B 0 ERROFE 5-4~F 5-8 Offi, [HAREGEERE| ([TRSH
TAENSEE L DEEZR &) . FIHFTRE T2V 6 D1 2006 4E IPCC A A KT A IR ENT=
T 7 4V MEZ AW (B 0 Yo fE. CHE. Cpregnaney TE72 &), ZDFER, WHA & HALHAFD
MFIZB LT, CHs BHaE (Yn) OREHRHEZMEZD L (Yn=6.5%11.0%) . FAEOHK
TEITHEIC X D HEHEIX IPCC Tier 2 t5 CTHIM L2 BEHHEN Y 9 2FPHNICH 72, Lo
T, BOBEOFHEE IPCC Tier 2 VEIZ K APEHEICE R EZR T EEZHNS,

RS )i ES
250 - 250 -
200 - 200 -
ey
S
150 1 & 10 ——BARDHEESE
m ~==Tier2 (Ym=0.75)
100 - H 100 -+ Tier2 (Ym=0.65)
# ~e=Tier2 (Ym=0.55)
50 - 50 -
0 - T 0O +—+—r+—+r T
O N VWO NS WO NT OO N O N S O 0 O N WO N O 0 O N
DD DDOO0OO0O0O0 o ddd N D DO DO DD O OO0 0 O d d d - - N N
A OO0 OO0 0000000 O o a0 000 OO O OO0 0O O O O O o o
™ o A A AN AN ANAN NN ANNNN NN o " AN AN NN NN AN NN NN
(%) (%)
=g 3 : N
5-2 EMAEORIE S L IPCC Tier 2 0D bl
e) HBItE

TFLHAZERERE DRE RG] (CBI 2 MEFDOERBIEE N S N-720, ILAED 2021
FEEOPHENEFT SN, FAEOZEOREIZOWTL 10 ERR,

f) SEROBEHBERUVFRE

— A NFEREDOHIE (BB ~DIENIEE 1 Vo T DOEINEE) 12 & 2D A 2 3Bt
LREEEHG S (TMR #65) (2 & 2 EEFIAZIROmE _EICAE D SR EZ T E 5 &9
IREEFEDOREREIZ OV THRFETT ) TETH D,
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e

ﬁ
i
I

522.AF, K. K&, WFE E BA2,3.A3,3.A4-)
a) BEHIEAH T3 —0EHE
AKHT AV —=TIEOAE, K, KB IU¥E BOWEENEEEC LS CHaHEHICET 25
. mEEITO,
b) HiEi
B BEAHE

CH; HEHIZ DWW T, 2006 4F IPCC HA KT A R ENZT vy a Y ) —IZitwn,
Tierl {EIC LW EEEZIT -T2,

E=FEFX A

E DB FREDOMALE NFEREZ LD CHaPEHI R [kg-CHa /4E]

EF CBFELBOMAENEIEICET 5 CHaHEHRER [kg-CH, /5H/4F
A A FHEOFEE (56

PR

KD CHy HEHREIC DWW CiE, BHARENOMFZERRIC S E 2R E L,
WAE, UE, B KFO CHsHEHREUZ DWW TIE, 2006 4 IPCC A KT A4 VITREN
727 7 # v M & W=,

F5-11 DHAFE K KE WFE BOHEENERICET 5 CHy PR

e CHa HEHHARER [kg-CHa/BE/AF] S35 30K
DAL 8 2006 4E IPCC A K5 A
3 1.4 A (1988) &b S ICHEH
KA 55.0
ME2 5 2006 ££ IPCC HA KT A >
)5} 18.0

B EEIE

DAELOLEOTRENEICEI LT, 2009 FFEE T (fh) hRESES [FESBEBEGRE
B 2010 FFED DITRHKES [FEOFEBITROIBEFEERORNE ) RS NTENE
NOFEIEL 2 AWz, BKOEEIEIC O W TIL, [BERKH [Ranz, BE2H 1 B
ROBOERFRIF -, 7035, 2004 4252, 2009 45 KON 2014 4RI 3EANFR L=, 15
OIEBEIZEI LT, 2009 5 F CIXEMOKES HEBIREEH . 2010 FEHIE [F&E D
FBIRDEAEE ORI | \ORSNTFEEEE AV, KEOFESHEIIHMEE (%5 -
F & NEOFEBIRFAEFE R (RSN R ELE v,

#£5-12 HAE, K, KE ILFE. Bofd&ias (1000 84]

FE 1990 | 1995 | 2000 | 2005 | 2010 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
Ak 21 14 12 9 20 17 17 18 18 20 20 21 20 24 24
e 26 19 2 16 19 20 20 17 16 19 20 20 20 2 2
% 11,335| 9900| 9788 9,620( 9.768| 9,537| 9424 9313| 9346| 9,189| 9156 9223 9200| 8950 8956
S 116] 18] 105 87 75 74 69 74 75 76 78 78 73 63 68
KA 021 o012 o10] o08] o0o08] o10] or1| o1 o1w2| or| o1 ow2| o12| o1 o1

() KD 2009 FEEE, 2014 4F FEAE 1L PR,
c) THEEMEBRINOD—EMN
B RHEEMN

BFE I CARMEEMEDOFT N 24T - 72, ROPEHIRE O R F2ME I I E T ER G TR E
L7 Z 8 Uiz, IRUS D FE &S OB DO R i EMEIL 2006 42 IPCC HA R TA SR E
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N7 50%ZERH Uiz, IEEEICHOWTIE, KIX [BEMEN (ICB#koEUEEE 1% 28 L.,
FRLIAN DS OIE BN B ORIV, [HBERG ] [BE 07 041 7 —DEHERZETRER L.
9% L Lz, FORE, BEHE O RHEEMITKIN-12~+157%. K. OAFE, ILFE, BN
51% &Sz,
B BRIOD—EMH

HEHRBUT —EMmAER L TWA, JEFEEICIE. (FEWBEBRER . TEERE. 15
BIfRE R, il [5E - FEAZEOFEBRIRWHELR ), (FEOFEEBIHRIHEEEHD
RIE ] ZHNTEBD, FRENDFEETI90 FENS B LI-BHEFEEZHNTWA,

d) QA/QC &H&EE

2006 4 IPCC A KT A AN T FIET, — &M A X Y QC T & 2506 L T
W5, R A X2 R QC L, BEHEOHEEICHW TWAIRENE, HEHRESEE T
A—=HDF v KOHBSGRORGENE ELDH, QA/QCIFENI OV TIL, BIFR 4 125k
LTWa,

e) Bit®E

WAE, IUE, BOMBHEENEGFIN--D, DAE, [UFE, BD 2021 FEOHEHE
NEF SNz, HHEOREBOREIZOWTIT 10 S,

f) SHROWEFERVRE
Briz7a L,
523. ZDHORE (3.A4.-)

2006 4= IPCC H A KT A PR DT 7 4 v MEB#E ST T, B TliE s
TWRWESZHE LT, BBETITE., TAIREET S, UL, MEEEND R, »
THNORETERPNETED TR ENG L 725 3,000 t-CO fa% &\ ) BE A B 2 28k E L
IR b=, EETRW INE] & LTHRELE BlR65M),

53. REHEDOMDEE (3.B.)

FEOPEESHOEIHIBRICB W T, g oMTICEEN D AHM N A X U REEIZL > T
IIESIVDBRC CHa MR SN D, S HIT, HEE W TH LB NREBEH K D CHy 23T T
WTENRERBIRIC L KT~ EN D, £, FE 0T WO EEEEICBS )
T, FIZWAEOERIZ X DL - Bz T N0 3% 4AET 5,

2022 FEFEICRBIT D Z DT AU =D OIRENFEH APEHEIL CHa 28 2,709 kt-CO, #5
N2O 78 3,419 kt-CO R TH 1 . e EDIRE A 2P & (LULUCF #:<) oxhn
ZH02%. 03%% DTS, E£72, 1990 FFEEDOPEH & & 325 & CHa 3 28.5% DA
N2O 1T 11.5% D & 7e > TN D, 2D 1990 L7 5 D CHa HEH EJD O 722 IR I3 4
DFEZIFBEOWPZEDHDOTHY . NoO HEH B O 72 BRNIXFE FAEL O JRA T K
FILRRIZ X DM NoO HEHEN D L2 Ltk b0 TH D,

KOPEE YR EHZEICE LT, 1990 FLARERD L CW AN A B AL H A3, ZAuidEae
FORTMOTOERAEENEDT 5728, AETHICEEN 2 HMEREEOBDNREEL C
W5 Elbins,

Page 5-10 National Greenhouse Gas Inventory Document of Japan 2024



CAEN- =5

#5-13 FHEPEEOWEBICH S CHy KON N,0 HEHE (3.B.)

H A ES i BN 1990 | 1995 | 2000 | 2005 | 2010 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
3.B.1.- LA 107.0| 103.1 96.5 94.5 86.8 82.7 81.1 81.0| 793 79.4 79.4 80.7 81.1 82.6 81.2
3.B.1.- B 4= 3.7 3.8 3.9 4.3 4.9 5.2 53 5.5 5.8 6.1 6.2 6.3 6.3 6.4 6.5
3B2. OAE 0.006| 0.004| 0.003] 0.002] 0.006]| 0.005]| 0.005| 0.005| 0.005[ 0.006[ 0.006[ 0.006| 0.006]| 0.007| 0.007
3B3. K 222 19.3 17.7 12.5 8.7 8.0 7.8 7.6 7.4 7.5 73 6.8 6.8 6.5 6.5
3.B4.- K4 0.0004 | 0.0002 | 0.0002 | 0.0002 [ 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 [ 0.0002
3.BA4.- 1L -CHs 0.005] 0.004| 0.004| 0.003] 0.004] 0.004| 0.004| 0.003| 0.003[ 0.004[ 0.004 | 0.004| 0.004]| 0.004| 0.004

CHs 3B4-1§ 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
3.B4.- FEH 20 1.9 1.9 2.1 24 25 24 24 24 25 25 2.5 2.5 2.5 24
3B4-9H I 0.001| 0.001| 0.002| 0.002| 0.001] 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001
3B4-I 7 0.1053 | 0.0073 | 0.0038 | 0.0004 | 0.0005 [ 0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.0005

kt-CHy 1352 1284 1202| 113.6| 102.9 98.5 96.8 96.7 95.1 95.7 95.7 96.4 96.8 98.2 96.7

pan-3

it kt-CO, 451 | 3786 | 3.595| 3365| 3,080 2.881] 2750| 2711 2707] 2664] 2,679 2680 [ 2701] 2711 2750 2,700
3B.1- L 21 21 21| 23] 24 23] 22 22 21| 21 21 21| 21 21 21
3.B.1- B JiI 2 24| 25| 25| 26| 27| 24| 23] 23| 23] 23 23| 23] 23] 23] 24

3B2 WA¥ IE IE IE IE IE IE IE IE IE IE IE IE IE IE IE
3B3. & 37| 32| 32| 38| as| 43| 42| 41| 41| 42| 42| 42| a2 41| 40
3B.4.- K4 0.0001 | 0.0001 | 0.0001 | 0.0000 | 0.0000 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001

3B4-ILE kN0 [IE IE IE IE IE IE IE IE IE IE IE IE IE IE IE

N0 |3B4- 1 IE IE IE IE IE IE IE IE IE IE IE IE IE IE IE
3BA-FEME 11 L 11 11 12| 1of 10| 1o 1of 10| o9 o9 09| o9 o8
3B4- ) & X 0.004| 0.004| 0.005| 0.005| 0.005| 0.005| 0.005| 0005| 0.005] 0.005| 0.005] 0.005| 0.005| 0.005[ 0.005
3B4- IV 0.0223 [ 0.0016 | 0.0008 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001
3.B.5. MIHEHEH s2| 48| as| a1| 39l 37| 36| 36| 36| 37| 37| 37| 37| 3] 35
. kt-N,0 146] 137] 133] 140] 147] 136 133] 132] 1a] 133] 1] 1B2] 1B2] 1B1] 129
ke-CO, 51 | 3.865| 3.638] 3520] 3702 3890 3617] 3.525| 3494] 3472| 3516 3474] 3486] 3497]| 3472] 3419
BV kt-CO,#5i | 7.651] 7.234] 6,894] 6882] 6771 6376] 6236 6201] 6,136] 6,194 6154] 6,187] 6208] 6222] 6,128

53.1.4. K. ¥EHE (ENEE. Jo45—) (3.B.1,3.B3.,3.B4.-)

a) HEHIRERATIY)—mineA

AAT V=i, 4 GUHE. WP . K 288 BRI, 7oA 7—) OFSHE
HOMOEEIZ XD CHyy N2O BEHIZBET 2R E, 52179,

BB, HBRFLED CHA L TUZZ0AT T —THE L., N,O 1B L TIE 3.D.1.c
BELEDOHESW ] THRET D,
b) Ak
m BEEAZE

BEE S OEEIZLE D CHaEHIZ DWW TR, FHFZ & O >MHIcE T D AW &
2, PEEOMEHIX Sy 2L OISR B E R L CHRHEEIT- 1=,

Ecpa = Z(EFCH4—n X Acha-n)

Ectu R R, FEOPEOWEEICAE S CHaPEHE [kt-CHa /48]
EFCtian D HEE O E B Sy n OPEIAREL [keg-CHa/kg-1HEH ]

Actitn CHEE OIS BLX Y n OHFEOMIC S EN DA E (k- RW/E]
n D HEE O E B 5y

NoO HEHHICOWTIL, HEMEZ L O hIcE EN 5 EREIC, e OWEIX S Z
& DHRE A T U CTHREZIT T2,

Enzo = Z(EFNZO—n X Anzo-n) X 44/28

Enzo R R, ZEOYEE OB EICHE D NoO BEHE R [kt-N2O /4]
EFN20-n CHEE O LR 5y n OHELREL [g-N2O-N/g-N]

AN20-n CHEEOME B Sy n OO E EN D EFRE [k-N/F]
n DB E B X Sy
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B BEH R
FEHEEOWOEEILE S . S Pt oWE EX 5y 0 CHy M Y NLO OFEHFREIZ SV T,
BNECBT 2 FERHOMFEREEBEZ, K 53 OF TP a VU — IS ERE L.

FEFR, WO E ORI FIERNCERE L, % 5-16 KUK 5-17 IR LTz,

|ﬁ%ﬁﬁ%ﬁf%é?~ﬁﬁﬁ@?éi

NO
v YES
B L7 HEHUR I & 77 o b M2 b ‘ — ——
) EAEORBUCEVINE DT — & 73
BLTHWEICKRERERND HEA, >
’ NO TET % NO
ERIZONTABEM RN TE 5
#Ym
YES .
\ 4 HHU-HERE L 77 + v MEZ b
i | W5 LT X 7035 5 B
ERIZONTABIRHAN TE NO
YES
" SNEOF — 212 % B YRS A A 77 4L MEZ A "

X 5-3 PEHURBI-ED T DFT g V) —

# 5-16 KO 5-17 IZ2BWT, D (T 74V ME) | ERENTWAHEHREEIL 2006 4E
IPCC T A FIA > ? 2019 ek B (LT, 2019 B IPCC HA RTI A4 V) IRENT-EA
FHIZLTWD, ZDOWN, CHsBEHFRELIL Other Regions — High productivity systems @ Bo (g K
CHy FEAERT v v) (FLAA 024, WHA 018, 1K : 045, £8IP% : 039, 71 A7
— :0.36) KOYMCF (A% U3A4A4R%, #5-14) 20T, UTFTOXRTRT L IICEHE L,
728, 2019 FLLE IPCC A KT A AZHBWT, Gaibil R & O O MCF XA X 5 Bz 8
WINTWDHD, HUIBRBEHRIEN HREE L= MCF i % MR 5 & 85 ChnE 48 LT
FH L7, MCF fEORBREIEH Lz illkB] O FEHRIRIZER 5-15 O L0, KFENEICH
FINTODHITA OFERIRD HEEE LTz,

Fo. BOEMB OPEHREIC OW T, SR O EEYE R A R L TN D700,
MCF OfBEITERE L TUVRLY,

EFcysn= BoX 0.67 X MCF

EFctisn CHEE OB 5y n OYEHFRE [ke-CHa/kg- 1 154 ]
Bo SR CHa B ERT v v b [mP-CHa/kg-H R ]
0.67 RFED B HEA~OHF LRI [kg-CHa/m?-CHa

MCF DA B SR (%]

-
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e

é‘i}
i
I

7 5-14 7 7 4 v b OPEHREOFHEIZH V2 MCF (A & U 38A4%450)

SAER 5 1 MCF 2019 ek B IPCC A FT A D%
BA BRI ZERE (L) 0.7 % Composting — Intensive windrow % %, & {25 H
BR sk FE e (R AR) 0.9 % Composting — Intensive windrow % % & (25 H
BR R s JE R (K, 35) 1.0 % Composting — Intensive windrow % % & (ZH H
BRACRBR I ZEEE UR) 0.0 % Aerobic treatment % , & [ZH H
% PAMUBR I S8 % 0.5 % Composting — In-Vessel & & & IZH H
I (WA 28.6 % | Liquid/ Slurry and Pit storage % % & |[ZHH
I (WA U~ ABN) 11.6% Liquid/ Slurry and Pit storage — 1 Month % %, & ({25 H
fred (WAH4) (7 A#) 32.9% Liquid/ Slurry and Pit storage — 3, 4, 6, 12 Month % %, & (25 H
e (K) 30.6 % | Liquid/ Slurry and Pit storage % % & [ZHH
e () (1 ALIN) 12.5% Liquid/ Slurry and Pit storage — 1 Month % &, & [ZHH
e (B (- AR 35.1% | Liquid/ Slurry and Pit storage — 3, 4, 6, 12 Month % %, & ([Z 5

(3#) ERPAORGITIEEME OPEHREEZ TV 5728, MCF OEITEEE L TR0,
(Hi#) 2019 4k B IPCC HA RF A > Vol4, Table 10.17

# 5-15 MCF fHOBGE N L7zl o )35 [C)

Hk A4 W4 iZ3 BRIV JuaAf 77—
AbigiE 6.2 6.2 7.4 8.2 8.2
b 9.9 11.0 10.1 10.9 10.8
BE IR 13.0 12.1 14.4 15.6 16.4
B 15.1 14.0 12.7 13.3 13.3
T 17.1 14.3 15.0 16.0 15.5
T 16.9 16.0 13.5 15.5 16.5
] 15.3 15.0 14.4 13.9 15.0
DY [E] 16.5 16.1 15.5 16.6 16.1
JUIH i 16.7 16.5 16.3 17.3 16.5

FLHE. WHE, Ko TRHAZEE] O CHs BEHEREIZ DWW TIE, A (2003) & vz,
UM - 7uA T —0 TRAEE] OPFEREIZ O W TR, HBEERLI R (F oL
PR TV b a X7 AW CHRELBE) - kL2200 I 2 iEa%) CTHRAT IR
FRWRAADOPeHEE TR L7lE b SR E Lz (L2 2014),

DK IJdfE ) O CHs HEHIZOW TR, FREEICHEHNITE Z 572V EDIREIZE Y, 0% &
L7,

BERO TRABALEL ) 12OV THE, BHI N2V Z ENBEEL TRy, HO TR
B A2 oW T, CHs HEHIIZ W T TRk Rad) OfEZ A L, NoO HEH I >\,
Canatoy etal. (2022) ZZ&H L7T-,

KD T PATLEE R - S A0 KOV TERABRIRHIFEEE « SARIES ) 13 TERR 20 -8R
BESA F~ ZRAXIRHEEFED 5 b BMOKES BT I 2 HIBKIRBE Lo SRR A F s &

(EEFREFZE) | (LU, [EK 20 455 HERERE LR F R s E) 220 L,

BRI ERIF B OPEHAR RN, FEMIC L2 E N LY B AFTEIC LD EVLARE N
7o, BINE - 7 aA T —0 [EPARREIREEE - SA) OHEHREICOWTIE, BMZH
IZE 0. YD E KRE DR AMELE > TW A RO [F U AR 5 iEOHEHRE 26 H LT,

BN E TR AT TV A FE S OWLE TETH D THERZEEE ) (2B L ¢,
Osada et al. (2005) |FIHEAEAR A 7B S F v o N—% AW T CHs & NpOBEHZ R L7z, ZOfE
ZH EICERNEOLRY, WHA, RKOPEMREEZRE Lz, 8INE - 7a A 7 —0 [HEFE
) OHEHREIZ OV T, BN 3 HugOHEE LB 2\ T, WA T v N —
TH- CREDNET AOPHEEZEA L., TOEE2 S LICRE L-, S iET, Bk
PEA [YERR 25 4RFEBEMOKPE Y TP 31T 2 HUERER B 5l SR HEME TIEBH R F D 5 b MK ESE
HRIRE 2R T AP B LR - A WwiE) (2014) (LUF, Fpk 25 45 Fi4
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¥ OWRER) (REEHIhTW5,

TEAN) I2BI9 20R50T (fh) SN S TEEICRIT 2IREFERR AT R ORAERKIHE e
fml (2002) (TRl & TV D,

o k) 2o T, AR (2017) X, LHAFORKOSARNSRAETSH CHy &
NoO HEH A2 B LB R IC B W T ER L-, O E2 RICHRE SN R E . ALt
LORWAFORERSARD T (2 A LT,

KD T ) 1ZREMKEE TR 24 45 RAROKPE 3 BFIZ 35 1T D HIERBR Bt SR HEHE T 5B
FHREED I B REMKELZIRIREDR T A YN BRI LR - EFE #®EE (2013)
(AR, PRk 24 1 A FE @5 OfRESR LT,

FLHFD TP KON TA X URE ] O CHy OPEHREIZ DWW T, 77— hFx o3 —ik
R EEHWTHFE VAT AR ORA X EES AT DMZBWTHEA LIENS KR EES E L
TAE 9 B OPEHRBDEE SN TR Y EMOKFES TR 23 45 AR KE S B 31
% HIERBRBE R R HEME IR OB FE D 5 6 MK IEZE B RIR =20 R 7 A PEH & UL ET -
TAEHEE WMEE) (2012) (BLF, PRk 23 FE AR FE WEE) . Hikp o fR&EEK
(THEPERET) ICFLa) CTONEES) U7 eiftRE (3 5-18) MWz, FEHREY 1990 41T
HERTRIFET/HEIL 2o T 0L, KIRMEL . HEHRE D /s & Ak Hieg oo finl 25 E
BRRAIZHEML TWDTZHTH D (1990 1L : 42%, 2021 £ @ 62%),

FLAERORAAO T OBEHREIE, SEL 7= S AR E BEHO 7 v o R — NI
EL, EWLEZS &ICERE L7 (Mori and Hojito, 2015),

[PESEFETEM IR ) \ZOWCIE, TITRE ) OfEZEA L7z, T2 o) 1220 i, [RLE
Koy (A, Ry SAR) NORKEICESEFRE L,

516 F. K. FEONPESER] CHaBEHAREL [% : kg-CHy/kg-HHEW) ]

ALER S5 1 LA+ WA 4 iZ3 RO A= i
K H #5 020% ] 12 [020%| 7 [020%]| J? 0.14 % Ji0
KT 0% z3
JRAV AL BR — 0% TD
PR R (SA) 0.113%| DV [0.109%| DY [0302%| DV [0.261 %DV [0.241% | DV
BR BB i JE i (R) 0.000%| DY |0.000%| DV {0.000%| DV —
BRI SR R (SARIEA) [0.113% | DY |0.109%| DY |0.302%| DV —
FEPATIBRE S (S A) 008% | I” 0.08 % | sw
DA SR FEEE (R) 0.08% | DV 0.06% | D" |0.151%| DV —
EEATRE B (SASRIBRS 0.08% | 17 —
HERE R I 38% | 1 Jo13% | ¥ [o16% | 1 [013%[1? [0.02% [1?
BeH) 0.4 % 0¥
Ele 0.3 % J 0.91% | JW —
Il 3.4% 9.2 %
B (1 - HEAN) #5-18 | JRY 14% | DV 38% | DV |0.13% | PI | 0.02% | PI
I (1 A#) 4.0% 10.6 %
AR AR (SA) 3.8% Pl [013%| Pl |016% | Pl |0.13% | Pl |0.02% | Pl
A HFERE (R - SAREA) |FS5-18 | JRY | 35% | JRY | 3.6% | JR® —
PE S BETE A0 #3518 JRY [ 34% | PS | 92% | PS [013% | PS[002% ] Ps
U 0.076% 1 — 0.14 % SD
Fofth (5A) 3.8% M 0.4 % M 0.4 % M 0.4 % M
FOM (R « SARIES 3.8% M 4.0 % M [10.6% M —

(7E) £ 5-17 OiER &, HiZ S M,
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e

é‘i}
i
I

F#5-17 . K. FEOLFLSTER NLO HEHFEE [% @ kg-N2O-N/kg-N]

ALER 71k LA VRS J& PRINTS TaA7—
K H it 2.0 % | DV 0.33% J10
K HLHE 2.0 % DY
RAGALER — 0.021% (o
BRI FEBE (5 A) 0.5 % 0.5 % Sw
B SO BR I (JR) 1.0 % DY —
BB EREITERE (S ARIBES 0.5 % —
TR R (SA) 0.25 % [ 1 [ o16% | I 0.16 % Sw
PR S (R) 0.6% DY —
EIAM GG R (SARES 0.25 % 1 016% | I? —
HERFE 24% | 1 [ 16% | 1 | 25% | 19 [054%] 12 | 0.08% |
HEH 0.1 % 0¥
ik 2.88 % | 39 [ 287% [ 10 —
S 0.02% | ¥ 0 % DY |0.54%| PI | 0.08% | PI
AL HERE (5 A) 24% | Pl | 16% | Pl | 25% | Pl |054%| Pl | 008% | PI
AL CFEME R - SARIER) [ 015% | ¥ 0.15% Dc —
PEEFEFD 0.02% | PS 0% PS [054%| Ps | 0.08% | Ps
g5 0.684 % 19 — 0.33 % SD
Z DM (5HA) 24% | M [20% | M | 25% [ M 2.0 % M
T o R - SARIES 288% | M [288% | M | 287% | M —

() 1) BRIV - 784 T —cn T, AT S AR ARIECH BT, AL LCH D,
2) AR L 25 BT 4 E SALTURL 2018 AELARTO BRI RREDHE LR HUT SV T, B - 5
HOBF KA E & AT T PRI A T 5.

D: HARFALDFT 741 MEEFIAH
I BOREOBHT—% LVRE

0: MEOTF—2 XERE

Z: FEOICHERITRZ S 20EOREICE VERE

Pl:  HEREREZEOE %3 A

SD: X H Rk % it

TD: KRR % 5

PS: TR O % 3

Sw: RO BEH %A 3 ]

Dc:  FLAA4OHEH RS % 3

M: [SA 1 X TEHARIBS) 1233 2 QU X 45 0 fig R AE % 3

() 1) 20194E& B IPCC HA KT A > (2019)
2) AfEM (2003)
3) (fh) EEHIRHZ (2002)
4) Osada et al. (2005)
5) Osada et al. (2000)
6) Osada (2003)
7) SR 20 . HIERER LSRR S EREE (2009)
8) Rk 23 FEJE FAAHE  HEE (2012)
9) Mori and Hojito (2015)
10) LEfth (2014)
11) Ak 24 45 A FE #®EE (2013)
12) SRR 25 A A FE #iEE (2014)
13) Bt (2017)
14) Canatoy etal. (2022)
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#5-18 FLHAFD T KON T A X %) ORKFO CHaBEHFRE [% : kg-CHo/kg-H W) ]

A 1990 | 1995 | 2000 | 2005 | 2010 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

[ 247%)| 2.44%| 242%| 2.40%| 2.37%| 2.37%| 2.37%| 2.36%| 2.36%| 2.36%| 2.35%| 2.35%| 2.34%| 2.34%| 2.34%

A5 TN 3.22%| 3.07%| 3.14%| 3.11%]| 3.06%] 3.06%] 3.05%| 3.05%| 3.04%| 3.03%| 3.03%| 3.02%| 3.02%| 3.01%| 3.01%

() Pk 23 . gt fEBCREOL R OMERIPEHREE b L1, SEO R o IR
THEFHLTWD

mEEE
EEEICOW TR, FERICHFESWE RIS T L ICAFEEN L OIESMICEEND A
YRR OERZBEOHMEZ Th TV,

Acta-n= PX ExX Day x Orgx Mix, X MS,/ 1000

Anzon= PX Nexx Dayx Mix, X MS, /1000

Actien CHEE OB LX) n ICEFEBHEN S OPE WIS E TN D AW E k-1 /4E]
AN20-n CHEE OB B n ICBFHEH) S O oIS TN 5 EHE R [kt-N/4E]

P P FEE ORI [TUH]

Ex CBRFEREELEH0 1 Hb- oPk o [ke/HE/H ]

Org R FEROPE oM OEEMEEE (%)

Nex CEREELIEHT-Y 1 AH0 o PeeoheERE (ke-N/EE/H]

Day AEMB% [H]

Mix, LB FEEROPEE oW B - IRGNEOEIE (%]

MSn CHEE W EBLX Sy n OFIE (%)

n CHEE O E ERX Sy

BREHENP LTS IN DA EIL. oM T & OFEBIHEIC M7= O W&
CEHMERRER LD LI THREZHETEL, EBFEIL, FHME I L ofdkiEiic—
EE%%:D@%JE@@%EP””%E%%U%) Ll oThEYHRE Eu‘_ (F 5-19, # 5-20, #

5-21, & 5-22. # 5-23), FORKEIZ, JEEOWEE - IREMEE S KOS P> E EIX
SyEIE (3 5-32, % 5-33. 2%5-34) ZRL, ZE O EHEX D ICAEBMEL EREZE
DR -7z,

#£5-19 N FOEOME (Ex) ROPESPTERE (Nex)
IHH 1990 1995 2000 2005 2010 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
LA (ZPELLL) 41.5 43.1 445 46.0 46.1 46.4 46.8 473 474 475 47.5 482 484 48.8 49.1
. WL (TE) 40.3 41.8 433 44.8 447 45.0 453 45.8 459 46.0 46.0 46.7 46.8 473 47.5
— D\}id LA (WIE) 36.7 38.2 39.5 40.6 414 41.6 41.8 422 423 425 424 429 429 433 434
E & (MRl - RERPEL 279 279 28.7 28.5 28.6 28.5 28.5 284 284 284 284 283 283 282 282
%: HkA (7-24% H) 22.1 24 229 23.1 232 232 232 232 232 232 232 232 232 232 232
= BREE G-64 1) 14.9 14.9 15.1 15.8 15.9 159 15.9 15.9 15.9 15.9 15.9 15.9 159 15.9 15.9
”g‘ LR (ZPEUL) 16.9 16.9 17.0 17.0 17.0 17.0 16.9 16.9 16.9 16.9 16.9 16.9 16.9 17.0 17.0
I\ PERLE () 17.1 17.1 17.2 17.2 17.2 17.1 17.1 17.1 17.1 17.1 17.1 17.1 17.1 17.1 17.2
i of [PESLA (WIRE) 18.8 18.8 18.9 18.9 18.8 18.8 18.7 18.7 18.7 18.7 18.7 18.7 18.7 18.7 18.8
| HLFLAE - RIRPEA 15.2 152 154 15.3 154 153 15.3 15.3 153 153 15.3 153 153 15.3 15.3
HEA (7-24% H) 123 123 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5
i HRkA (3-61 1) 4.4 4.4 4.8 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1
w A4 (ZPELLL) 155.7 1644 1727 181.7| 182.1 184.0| 186.0| 189.1 189.6 | 190.1 190.4 194.7 195.5 1982 199.6
- ﬁ VIR (TE) 148.5| 1574 1655 1743 1739 175.7| 177.6| 180.5| 180.8| 181.3| 181.3| 185.5| 186.3| 188.9| 190.2
= ’619\‘ LA (WIPE) 128.6| 136.7| 144.1 150.2 | 154.7] 156.1 15741 159.5] 160.1 1609 | 1603 163.6| 163.7| 1658 166.1
§ E) HLFLAE - RIRPES 82.7 83.0 86.8 85.6 86.4 859 85.7 85.5 854 85.4 85.3 85.0 84.7 84.5 84.4
ie % B (7245 H) 53.3 54.5 572 583 58.5 58.5 58.5 58.5 58.5 58.5 58.5 58.5 58.5 58.5 58.5
i ] HEEA G-64H) 20.6 20.7 21.6 243 24.9 249 249 24.9 249 249 24.9 24.9 249 249 24.9
?}2; LA (ZpELLL) 76.1 81.0 83.2 87.9 89.5 90.8 92.1 93.5 939 94.2 94.2 96.4 96.9 98.0 98.2
& | g A4 (TPE) 85.8 90.2 922 96.6 98.4 99.6| 100.7| 102.1 1023 102.6) 102.5| 104.5| 105.0| 106.1 106.3
t‘? Eﬁi LA (WIE) 88.8 9.5 94.4 98.7 92.8 94.2 95.5 97.2 97.9 98.8 98.4 101.0] 101.3 103.0| 102.7
j?j O |RefLE - RERES 98.6 98.8 | 103.1 101.9| 102.8| 1022| 101.9| 101.7| 101.5| 101.6| 101.5| 101.1 100.8 | 100.6| 100.5
= X HRE (7-24% H) 65.1 66.6 69.7 70.9 71.1 71.1 71.1 71.1 71.1 71.1 71.1 71.1 71.1 71.1 71.1
HEA4 G-61 1) 274 27.6 374 43.1 442 442 44.2 442 442 442 442 442 442 44.2 442
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#5220 WHFOJE MR (Ex) KOPHEOWPERE (Nex)

I8 1990 | 1995 | 2000 | 2005 | 2010 | 2013 | 2014 | 2015 | 2016 [ 2017 | 2018 | 2019 | 2020 | 2021 | 2022
HAE (5% E) 174 174 182 182| 182 182| 182 182| 182| 182 182| 182 182] 182 182
(T ~20AE) | 126 126] 142 142 142| 142 142 142| 142 142| 142 142| 142 142 142
GrH~64H) 5.9 5.9 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7
BB - M (15 k) 123 123 123] 123| 108 108 108 108| 108| 108| 108| 108 108]| 108]| 108
(7 H ~ 1A ) 8.4 8.4 8.4 84| 103]| 103]| 103 103| 103]| 103]| 103| 103| 103]| 103| 103

e BuH~64H) 5.0 5.0 5.0 5.0 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1
< EEA - M (el k) 100| 100 112 12| 12| 12| 12| 112 12| 12| 12| 12| 112 12| 112
a (75 H ~ e A dH) 72 7.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2
GuH~64H) 45 45 47 47 47 47 47 47 47 47 4.7 4.7 4.7 4.7 4.7
= SLHRE (75 HULE) 146 146| 146| 146| 146| 146| 146 146| 146| 146| 146| 146| 146| 146| 146
= BuH~64H) 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2
“§D MR (T ALLE) 144| 144 144 144| 144 144| 144 144| 144 144| 144| 144 144| 144 144
- (ByH~64H) 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7
i EhEE Q5% L) 7.1 7.1 7.4 7.4 74 74 7.4 74 74 7.4 74 7.4 7.4 74 74
] (7 H ~ 2% A:0H) 5.8 5.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
g BrHA~64H1) 3.1 3.1 3.4 34 3.4 3.4 34 34 3.4 34 34 34 34 34 34
i= MEE4 - e (152l E) 7.6 7.6 7.6 7.6 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1
(7 H ~ 1A TH) 6.0 6.0 6.0 6.0 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
GurH~64H) 33 33 33 33 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

@ fedb - e (il k) 52 52 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8
(7 H ~ 1 ieA) 43 43 5.4 54 54 5.4 5.4 5.4 5.4 5.4 54 54 54 54 54

BnH~64H) 2.7 2.7 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1

LA (75 ALLE) 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8
GrH~64H1) 4.0 4.0 4.0 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
MR (T ALAL) 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7
% (B3 ~6411) 4.2 4.2 42 42 42 42 42 42 4.2 42 4.2 4.2 4.2 4.2 4.2
= HAEA (2% E) 589 89| 618] 618 618 61.8| 618| 61.8| 618 618 618 618| 61.8] 618 618
(T ~20A) | 461 461 562 562 562| 562 562 562| 562 562| 562 562| 562 562 562

GuA~6nA)| 215 215 243| 243| 243 243| 243| 243| 243 243| 243| 243| 243| 243| 243

JedEE - i (El L) 63.5| 635 635| 63.5| 590 59.1| 590 59| 59| 59| 59.0| 590 59.1| 591 59.1

P (TnA~1iARM) | 481 48.1| 481 481| 513 513 513 s13| 513 513 513 513 513 513 513
¥ GuA~6n4)| 237 237 237| 23.7] 207| 207 207| 207[ 207| 207 207| 207| 207 207] 207
%&M HEEH - e (1%L L) 40.1| 40.1| 464 464| 464| 464| 4d64| 4d64| 464| 464 464| 4d64| 464| 464| 464
< TnA~1RAR) | 325 325 47| 47| 47| 927| 07| 4027 4027 4027| 27| 07| 407 4027 427
7 GuA~6nA)| 187 187 220| 220| 220 220| 220| 220| 220| 220| 220| 220| 220| 220] 220
E LA (70 ALLL) 613 613 613 613 613 613| 613| 613 613 613 613| 613| 61.3] 613 613
“‘é GuA~6x4) 318| 31.8| 31.8] 31.8] 31.8| 31.8] 31.8] 318 31.8| 318] 31.8] 31.8] 31.8] 31.8] 318
) MR (T ALLE) 602| 602| 602] 602| 602 602| 602] 602| 602| 602 602| 602 602| 602[ 60.2
o GrA~6nA)| 332 332 332| 332| 332| 332] 332| 332[ 332| 332] 332] 332] 332| 332] 332
m EhEE Q%L L) 739| 739 767 767| 749| 749| 749 749| 749 749| 749| 749 749| 749 749
& (TnH~2iAk0m) | 575| 575 694 694| 706| 706| 706| 706| 706| 706| 706| 706| 706[ 706| 706
% GuA~6nH)| 355| 355| 436| 43.6| 543 543 543| 543| 543 543| s543| 543] s543| 543 543
? MEEA - e (158l E) 769 769 769 769| 719 719 719| 719| 719 719 719 719 719| 719 719
= (TnA~1Am) | 651 651 6s1| 6s1| 716| 716| 716 716| 716 716| 716| 716| 716 716| 716
;‘E GuA~6nH)[ 410 410 410 410 482 482| 482| 482| 482 482| 482| 482| 482 482| 482
e&m fedh - i (il k) 498 | 498| 572 572 572 572 572 s72| 572 s12| 572 s572| 572 572 S72
& (TnH~1igAm) | 448 448| 575 575 604| 604 604| 604| 604| 604| 604| 604| 604| 604]| 604
GrA~6x)| 339 339| 43| 43| s516| 516| s16]| s16| sie| s516| 516 51.6] s16| 56| 516

LR (75 ALLE) 842| 842 842| 842| 855 855| 855| 855| 855| 855 855| 855| 855| 855 855
GuA~6nA)| 572| 572| 572| 572| 618 618 618 618 618 618] 618 618 618 61.8] 618

ZEMERE (T ALLE) 80| 80| 80| 80| 8.0[ 80| 80| 80| 80| 8.0| 80| 80| 80| 8.0[ 8.0
GuA~6n4)| 570 570| 570 57.0] 658| 658]| 658| 658] 658| 658]| 658| 658| 658| 658 658

%521 ROYEOYR (Bx) ROPEOWTERRE (New)

IH H BT 1990 | 1995 | 2000 | 2005 [ 2010 | 2013 | 2014 | 2015 | 2016 [ 2017 | 2018 | 2019 | 2020 | 2021 | 2022

9 5 s ke/F/ F 1.7 1.7 1.7 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.9 1.9 1.9 1.9
E A g kg/5/ 22 22 2.3 2.3 2.3 24 24 2.4 24 24 2.4 2.4 24 2.4 24
w5 RE kg/izﬁ/ﬁ 43 42 4.1 4.0 3.9 3.8 3.7 3.7 3.7 3.9 3.9 3.9 3.9 3.9 3.8
T HE HRIE kg/58/ H 5.5 5.5 5.5 5.2 5.1 4.9 4.8 4.8 4.8 438 4.8 4.7 4.7 4.7 4.6
o |5 R &N/FF/H 140 140| 133 133] 136| 13.7| 137 136 135| 141 141| 143| 142 143| 142
; A g & N/F/ A 202 202| 202| 194] 197 198 198| 197] 197 197 197 198| 197] 197] 197
| EER g—N/EE/D 279 276| 268 259 253| 245| 241 240| 239| 253| 252| 253| 252| 253| 248
B & N/F/H 360| 356 357| 338| 330[ 31.8| 313 311| 3u1| 3u1| 309| 307| 307| 307 301

C_________________________________________________________________________________________________________________
National Greenhouse Gas Inventory Document of Japan 2024 Page 5-17



#5202 BRINBE T oA T —0EoWE (Ex) KOHRESWhzERE (Nex)

HHA HAT 1990 | 1995 | 2000 | 2005 [ 2010 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

f; ?E A kgPH/H 0.086| 0.087| 0.088| 0.088| 0.087| 0.095| 0.094| 0.091| 0.092| 0.094| 0.092| 0.090| 0.087| 0.087| 0.086

| | kg/Pl/A 0.041| 0.041| 0.039| 0.040| 0040 0.042| 0.042| 0.041| 0.041| 0.042| 0.042| 0.041[ 0.040| 0.040| 0.039

% z TuAT— kg /A 0.097| 0.098| 0.098| 0.096| 0.101| 0.094| 0.092]| 0.089| 0.088| 0.087| 0.085| 0.084| 0.083| 0.083| 0.082
= i j;ﬁ [oaee) eN/BI/H 218 216 206 193 186 18| 179 178 179 180 177 73| 17| 17| 169
i 5 |8 e N/RI/H 104 1.03| 097 098 101] 099 099 098] 098| 098 098 098] 098| 098 098
Hlorers— e N/BI/ A 206 204| 195 175 186| 156| 154 153 152 154 147 145] 145| 147 144

#5223 FEMI Lo oMt oA EAER B—2) (Org) Y

457 B &A=
ZE)

BNy SR
T4 16% 0.5%
A 2F 18% 2.0%2
J 20% 1.4%
RIS 15% —
JoaAT— 15% —

() 1) SEEANH S THREICRT DIRENRT A ORARIE &R (2002)
2) REMZEHIT
3) BREEBRFEAEHAS (A S AL - FIHOF5IE ) (1998) (ZHS < HEFHE

FLAA. WA, RoFERESRIT BABEEENRERE) CRCEROLOEZHERALTWD,

PRIV TRPERRT ) (ORSNE=PEEH W (3R 524 21R), 72720, AEDOR»-7=
2004 FFEE . 2009 AFFE, 2014 4, 2019 FFEOMEIINIFE TH 5,

TuAZ7—IZBE LT, 1990 FENH 2008 FEE TlX THEMEE O/ E H
W, 2009 FEFELIRR T OFEHCRIZEN MBI S feo T 2 LD, [ E TS
1 ORI AE AW TERBEPIRARZI LTS (£ 525 2R), BAKICIZT oA F—0
BRI PIEL AP AL D 2004~2008 LD 5 ESEEIE (0.170) AL O AR U,
EHICEEIVHMABNELS RoTWAH I b, BE (BMOKkEY THotk BHE6E H
T, 2015) Lk (HEHINHS (7oA 7 —fWBHEET 7 — NiA), 2008) O HifrH
kDI 0919 (=49 H 7533 H) % U CREPELEZHE T LT,

# 524 BINEEOIEL 1000 ]
ESa 1990 1995 2000 2005 2010 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
R 9P 188,786 190,634 186,202 | 180,697 | 178,546 | 174,806 175,270 | 175,733 [ 178,900 | 184,350 [ 184,917 | 184,145 183,373 | 182,661 [172,265

(JE) FABED20 - 72 2009 £4EFE . 2014 4EFE, 2019 4EEE O 1T NFHAE,
() T pEfEET)

7525 7 uaA 7 —0P%E 1000 3]

HH 1990 1995 2000 2005
BB O
T aA T — fAEN
T 5 WK
A _ hYTHWE
75— eI

(1) 2008 4R FE Tldftat oo f# P54 ., 2009 48 B LURE o Sl 28 PIE0 T A P %z v CTHERT,
(H#) T EHEM ISR

HHAFO 1B 1 BH7 0 O oW EON, SAaT [HARFRBERE L4 (1S
®O DMI & T % — = v Mlf#EEI S (%) (NDFom) ZaiBHZA%E LizE R L v &l
L. REIZRAM (2010) ([CRidioEHEHRE ND, H Y v AERE (K, LEZHAZL
e L-ERIFREL 0 EH Uz, @8 RE, L8 3.A1 FOEEENEELFRLC SO %
MAWiz, FiET 2 —v = > Mi#ERI S (%) (NDFom) (X, [HARfZEERE 24 28512
35% LR E LT, HEEBRE (ND) 1ZHEZ 7 EE (CP) % 625 THEl-THEMLE, H

106,311

103,687

142,740 | 118,123

606,898

633,799 [653,999 |661,030 669,899 |680,392 | 688,314 | 703,814 | 715,656 | 728,009 | 735,530 | 737,217

142,740 | 118,123 106,311 [ 103,687 | 98,913 102,066 | 103,163 | 104,547 | 106,185 | 107,421 | 109,840 | 111,688 | 113,616 | 114,790 | 115,053
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CAEN- =5

Z Xy B R (CP) I, &, KE., LR, WA H &IC 3.A1 FOELENREEEL R T
EaEHAWT, THAfEERE) OBHR2MHA L CEB LE (£ 5-28), [HAMHFERE) ©
ﬁ\»~xymﬁmﬁﬂmﬁm&ﬁiwm;é%%%%wékwu\ﬁﬂ%%¢@%ibw
CPEREIZ1N2%LEE LTS, ZOFHEEHICH-> T, BHANLEH I CPDMID 12%
%z TR D8%A0%, CP % 12%! ﬁELtoﬁJWAﬁﬁ%<m)i Kume et al. (2010)% &%
ICRRE LTz (3R 5-26),

T2, AHFEO 18D 1 B0 okt oM EREIT, SA, JRE D EMM (2006)
IORENT-EIRRZ M L THEE L (3% 5-26), ZEERBOFHEICMES DMI & CPIL5A.

JRIGETHERT %,
7 526 HHFOHEOWE L EREOHEEX
FER
SAHED F=-8.4753 +1.8657 x DMI + 0.4948 x NDFom  (NDFom : 35 %)
JRE:D U=-2.2870+0.0231 x NI+ 0.0581 x KI— 0.3350 x MILK (NI=CP/6.25)
o KI :380g/H (WIpERESLE)  :350g/H (QQPELLE)  :250g/H (Bz3l4)
1 T =.3)
H VY LR :220g/A (BEAF7~24 % H)  :100g/A (HRkA3~6 % H)
g Nr=5.01 x DMI 12 ($E9LF)

SARERE Ny=4.97 x DMI ' (8L3LF « BRI

I Nu=16.57 x(CP /1000 / DMI)x 100 - 138.6 (#£3L4)

FHEY

RPERE Nu=024 x(CP/ 625" (#3.4 B

() FRS528DFERE, HEZSHR

WHAED 1EEHT-D 1 HH7- 0 OISOV TIE, 2006 4E IPCCHA RF A > (Vol.
4, page 10.42) O OWHEEY R RO 5 HERX (Equation10.24) %2, GE & DE%
DOV THARFAZERE] THOWHITWS DMI & TDN%Z ZHICHW T, SAE LR
BOZTNENEZH A ICEHB L- (3 5-27), DMI NE&HENALTH D DT, 2006 4 IPCC HA
KT A AR STV A EED b EE~OBRELRE (1/18.45) 1XEH L Tuhiwy, 7ok,
TDN%T BAR TR LFIH SN TV L EEI= R L —FHIETH Y . LLFIZXL Y 2006 4 IPCC
A RZA4 D DEICHY T HEICHEETX 5,

TDN lkg = 4.41 Mcal DE (I B AR WA KD)

B 2 FEREFERGIRIZH T 2 MR CA AR EREIZ, fd B, i i,
SEMEA X 80% ., FLAIFE, ZMEREIL 85% & L. IR AMEAFIL20%E LT,

WHSO 18HTZ0 1 HbZ D e oM EREIL. SA. JREBICEMM (2006) 1278
SR EFEH L CRE L (F 5-27), SATEREIDMI 2485 L7508 0 HEH
L., JRHPEFEIT CP 2288545V HEH L, DMIIL, BEHOFE 5-8 DiEAHW -,
CP X 528 IZFtdi O THE Lz, F7o, FAF L RRICHE B R Sz CP 2 DMI
D 12%% FlEI DAL, CP % 12%IZHH1E L7z,

# 527 WO MR L O T EREORIEN

FE
F=Fan/(1-MC)
B, Fary=DMI % (1 - TDN%)
MC : 80% (Fo4= #E, Fn’f M, ZHEMES) 5. 85% (FLAHFE, ZXHEfE)
. U=VSU/OC

VSU = DMI x UE x (1 —ASH) OC=2.0%%, UE=2.0%%, ASH=8.0%%
Ny=7.22 x DMI ' (3L JAf#)
N=4.97 x DMI 2 (FLAFE+ BEF4)
Nu=-14.96+0.60 xNI ($LFH)
Nu+Nm =0.24NT 1 (FLAFE+ BEF04)
7272 U Nw=0& LCEE, NI=CP/6.25
() #5228 DIERE ., HILAZZMR

SATEREY

4

=

PRI

e
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#5228 MWy sEHE (CP) OFEEAD
HiEX

CP = (CPI + CP2) x CFA

- CPI =271 x W75/ 0.6 xPERMHIEAE (WIpE:1.3, —pE:1.15, =pELL k1)
CP2=(26.6+5.3 x FAT) x MILK / 0.65

CFA =1+ MILK/ 15 % 0.04

% WL CP=2.71xW'75/0.6
4 CP=NP/EP
NP =FN % 6.25+ UN x 6.25 + SP + RP
B R FN=30xDMI/6.25 UN=2.75x W3/ 6.25
SP=0.2x w6 RP =10 x DG x 23.5505 x p0-0645
EP:0.51 (f&KH 120kg LA F)  :0.63 (fKHE 67~119kg)
CP=NP/EP
NP =FN x 625+ UN x 6.25 + SP + RP
FN=4.80 x DMI UN = 0.44 x W05 SP=0.2 x W6
RP=DG x (235—-0.195 x W) (3LATE)
RP = DG x (2350234 x W) (Z3HERE, BB 2FHE)
RP=DG x(235-0.293 x W) (BE M, ohEd 48 7 A £C)
RP =0 (kA4 oMeRr 49 7 H LI E)
EP:0.51 (IR 150kg LA E) :0.56 (fKEE 101~149%g) :0.66 ({KE&E 51~100kg)
2007 FEET | (il SAEIRRIIMERINELR CP)
CP = DCPR/0.75
DCPR = TP /38.5 %30.0/63/0.6 x 1000 + FN x 6.25
TP = TP(t) — TP(t-63)
TP(t) = (1.486 x 10 x $3-4.247 x 102 x 2+ 3.173 x t -0.328) x
(-0.323 x 106 x £ +3.000 x 10 x t2—9.430 x102 x t +11.263) x 6.25
FN=480%321/27
(Bt AL P HERRINE H CP)
CP =DCPR/0.65
DCPR = 53 x MILK
CP=(MCP/0.85+ MPu/0.80)/1.15
MCP =100 x TDN (ZJHMEA=LIAk) MCP =130 x TDN (Z5fiftA)
MPu = MPR — MPd
W MPR = MPm + MPg
J;H; MPd=0.8 x 0.8 x MCP

MPm = (FN % 625+ UN x 6.25 + SP) / 0.67
FN=480xDMI-Adj  UN=044 x W5  SP=0.2 x W6
MPg = RP/0.492
RP=DG x (235-0.195 x W) (3LATE)
RP = DG x (2350234 x W) (Z3HERR, N5 2F4E)
RP =DG x (235-0.293 x W) (BE M, EofEd- 48 7 A £ C)
RP=0 (FMEAdoHMERr (49 W ALLLE))
Adj = (100 xTDN x0.64 x0.25 x0.5) / 6.25 (ZHifi4=LIoh)
2008 4 FE L Adj = (130 xTDN x0.64 x0.25 x0.5) / 6.25 (Z5EMEA)

(R 200kg A D FLAFER)
CP=NP/EP
NP =FN x 625+ UN % 625+ SP + RP
FN=4.80xDMI  UN=0.44 x W5  SP=0.2 x W6
RP=DG x (235 —0.234 x W)
EP: 0.51

(BHEMEA AR AR IAMERE MR )
MPc = PP(1) / 0.65
PP(t) = BW ] 40 x TP(t) x 34.37¢0-00262
TP(t) — 10 3.707-5.698¢0.0022t
(A2 AL HEREINE )
MP0= (38 x MILK )/ 0.65

-
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e

é‘i}
i
I

(1) #5-26, #5-27. # 5-28 124L5@

F: 5 A% (BE) (kg/H) DMI : #zpi8 R (kg/H) NDFom : FVET % — 3 = o MikEE|
& (%)

U: 7% (kg/BH) NI : 25#BIE (kg/H) KI: 7Y v L8BHE (kg/H)

MILK : 3.8 (kg/H) Ny: ST ERE Nu: JRPEFE

CP: &8 (g) Fay: S8 () (kg/H) MC: SAFEKRE (%)

TDN% : A[HLZ i &S (%) VSU : IR EH & (kg/H) OC: [RHEHMERHE (%)

UE : REIE (%) ASH : JK5y (%) CFA : #iIEfR%%

W RE (kg) FAT : $LIEI % (%) NP : BCRREOMERF - I3 IRICE T H1E
URY: A=L=

EP: R EROHERES EWRERE  FN: BEHLZOERSY (KE 66kg LI UN: NIRPERTEEHE (g/H)

W3 BB R ) ofEtsATESR (g/H)

SP: ik RKEAHE (gH) RP: WK ) EAEEHE (¢ DG:HKPE&E (kg/H)

H)

DCPR: FI{HLHEAREOERE (g TP@E : RO B £ TOMIETEDOE  « ERMM A (H)

H) HEREER (g
MCP i AEmEAE (g/R) MPu : FED S OIESREE AEM TDN: bR RE (kg/H)
e (g/R)
MPR : R#EREERE (gH) MPd : TR L > TR S B8 MPm : #ERFICRBIT AUIERE O E
HEABEMGRE (¢H) k& (g/H)
MPg : RRICBIT2RB=r V¥ —  Adj: fIEHE MPc : WEIRICET 2R EAE &
gRkE (g/B) (g/H)
PP : 1RO B B2 DERFE  BW . AERKE (kg) MPO : WHIZET HAHEAE R
DEAEEHER (g/R) (g/H)

(HE) 1) THAREISIERE] (FLAEKROHHEYE)
2) K& (2010)
3) Kume et al. (2010)
4) EAfnfth (2006)
5) FEEFHZHIWT
6) 20064 IPCC HA K7 A > Vol.4

ROPEESMED 5B, SAEIT 20064 IPCC HA R4 OFH X 10.24 212, GE &
DE% D v 12 DMI & fEHEE=E (%) (DR) ZHWTHEE L, JREIEL, LFTKRkHD 1
HHH-0 1 B o oMmheEFZEAILICHTE Lz, BERKSIE. TEEK KO 1
WK D2 FEFEE L,

R 1 BEH =0 OPpE Wb R, THARGRBEIEE K IR SN EERS I,
BRULEEZZFEDPOENICERBINTERELERL RO, ROTEEEX SO 1 #HH
ot ohEREAFE A () BAERDS [BREEEEREREE (2F
EHHER) ) 26 EICHH) OAETKHT 2L T 1 B4 oM PEHER L LT,
B L ERETEBRT 26880 CPERARELEBIENGRE Lz, BRSO CPEAHE
1%, BEEEEIO CP &8 R OEEEEE ORI AEIS (BMOKES TFREHHE 25 i
) HRD AR Y CPEARE AV (£5-30), G657z 1 BY720 oPEs
OYPEREIZSA - ROBESEEGEZFELCTC, 1| BY72VOSATEEER VR ELEES
HH L7 (F£5-29), SAOEDEIGE, FKEHM (2020) 28 &I12 LT, SRR CP &,
WNIRPE CPHEH & & R - KRB K D CPIHARDGFHMEAZ BHREICHE L, ko
EFRECHRLTER L, EVITETRIZES END EIRE L, RESFIGE KD, I
ROFLHF CPEA R L OFLEIX, Y (1994) ZHH LT,
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# 529 Koo omE L oM ERREORENX

FE
- F=Fay/(1-MC) MC:72%"
SAE Fary=DMI % (1 — DR%)
R B U= N,/ (0OCx 0.469) OC = 1.4%"
]\[/': Nout Xf
f= (UDCP + ECP + CPloss)/ 6.25 / Now
UDCP = UD x Fintake
SAPHERR? UD =1- X n(CPFS-n x DCP-n)
ECP =14.05x Xi DMIi ¥
CPloss = Xi 104.7 x Day x AVWO75 ¥
R R Nﬁ]xog(*lﬁﬁ
Nout = ]Vin — Npr
Nout = ]Vin — Num (*&?Lﬂzﬁ)
]Vin = (CP X Fintake) / 6.25
e s Fintake = Faemana % Day
AEaELIRIE ES Ner=(149.2 x W05 x /G ) /625 (IBEWR 2004 ET) ¥
Ner=(-0.121 x W+ 119.2 x WG +25.5)/6.25 (JEFMK 2005 4ELLE) ¥
Npr=((5.78 x NWG + 103.87) / 5.56) / 6.25 (/THEHR) 3
Nu=2 (CPuxMILK) /625 (3L ¥
(1)
F: 58 (8%E) (kg/BH) Fay : S (WeHE) (kg/H) MC: SAHEKRE (%)
DMI : wipE R (kg/H) DR% : falBHHIL=R (%) U: k& (kg/H)
Nu: JRHERE (kg/day) oC: R EHmER=R (%) Nr: SApEH#E (kg/day)
Now : YEEOPhEEHR R (9 [ SAEES UDCP : fil R/t CP & (g)
ECP: NRME CP HEH & (g) CPross : BAWERE - KBIZE B CP UD: RiMLEIS (%)
HEE (2
Fintake : FEHEIR (kg) n : fBHREE CPFS : fal BtE B CP & f F
(%)
DCP : fEHER CPMLE (%) i BBEROEER S Day : filZ A %% (H)
AVW  PEIEE (kg) w: JROYELE & Nin: JEHUR B R EFE R ()
Ner : FNEHEERR (g) Nu:JLHERE (9 CP: BHESTE CPEAR (%)
Faemand : 1 El %’l f: D o)ﬁﬂﬂﬁ{'ﬁﬂ&% W {Z’Sﬁ (kg) WG : i%ﬁga % (kg/El)
(kg/day)
NWG : {ERIAM IR T 2% 6PE CPu: P CPEHE (%) MILK : 31L& (g)
MEEER VKOO MK E
(kg)

(i) 1) [FHBSARNE - FIHO TR & |
2) FKEpfih (2020)
3) [ BAfZRIERE 1K
4) NRC (2012)

-
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#2530 fREHFEEIO CPEAR (%] EEAEIS

D) e el
CPEAH %) I FRIPT FaA7—
R4 1995 | 2001 | 2009 | 1995 | 2001 | 2009 | 1995 | 2001 | 2009 | 1995 | 2001 [ 2009

AL 8.8 8.0 760  0471] 0503] 0541 0589 0.606] 0581 0485 0444| 0427
Wi (A1) 9.0 8.8 88| 0.161[ 0.136] 0.104] 0059 0034 0.046] 0.151] 0.189] 0.183
INE 12.1 12.1 12.1] 0005  0.005] 0.011] 0000 0000 0000 0000 0.000] 0.000
REE 10.5 10.5 1050 0.006]  0.006] 0.013] 0000 0000 - 0.000[  0.000]  0.000
* 7.9 7.9 750 0011l 0008 0010 0010 0.006] 0010 0017 0013 0.026
INER 15.5 15.5 1550 0010  0.008f 0.008] 0.000[ 0.000] 0.001] 0.001] 0.001] 0.003
TA% 10.9 10.4 10.0[ 0029 0.024] 0.004] 0.000[ 0000 - 0.000[  0.000]  0.000
e S 9.8 9.8 9.8 0.000] 0.000 0000 - - - - - -
ZDMMOEIR 10.1 10.1 10.1] 0008 0010 0012] 0001] 0001 0001 0001f 0.001] 0.002
KE, & 36.7 36.7 367 - 0.004] 0004 - 0.001] 0.001] - 0.001]  0.001
Z OO TIE 25.7 25.7 259 - 0.000[ 0.000] - 0.000{ - - 0.000 -
S % 154 15.7 157]  0.012] 0.009] 0.009] 0.008] 0.006] 0.005 0.001f 0.001] 0.000
Kb 14.8 14.8 14.8] 0004  0003[ 0.001] 0009 0006 0004 0002 0.001] 0.001
K iiing 17.7 17.5 186 0.006] 0007 0.007] 0009 0008 0008 0.001[ 0.001] 0.001
INT 4T 4—F 19.8 19.8 209 0009 0008 0008 0017 0019 0015 0.001] 0.001] 0.001
INT 43— 51.5 51.5 513 0.000[ 0.000] 0.000[ 0035 0033 0031 0004 0.002] 0.003
FI=—T4—F 9.6 9.6 9.0 0000 0000 - 0.000  0.000] - 0.000  0.000] -
A7) == 7 XL v h 12.3 12.3 123 0000  0.000f - 0.000[  0.000] - - - -
v —k 8L 10.9 10.9 8.5 0.000f 0.000] 0000 - 0.000] - - - 0.000
DDGS 30.8 30.8 308 - - - - - - - - -
Z O ORE R 12.2 122 122] 0002|0002 0009 0005 0004 0020 0.001f 0.001] 0.007
TNT7NT7I—) Ly Fa—T 16.7 16.7 162] 0004 0.003] 0.003] 0003 0003 0.001] 0.00[ 0.000] 0.000
NGRS 46.1 46.1 450 0143 0148 0142 0.127] o0.162] o0.162] 0199 0231] 0221
Bl 37.1 37.1 373 0032] 0035] 0041 0035 0039 0050 0023 0025 0.027
eSS A 354 354 354 0.000] 0.000[ 0000 0000 - 0.000[  0.000] - -
Z O ORI D 32.7 32.7 3270 0004] 0006 0005 0008 0011 0011 0.002] 0.002] 0.002
fand -k 59.8 59.8 59.6] 0014 0010 0008 0.023] 0014 0010 0.021] 0011 0.009
7 43 2 27 S R 56.1 56.1 56.1]  0.000[ 0.000] 0.000[ 0.001] 0000 0000 0.000 0.000[ 0.000
it R L 35.8 35.8 346  0005] 0004 0002] 0000 - - 0.000  0.000]  0.000
IREA /R — 12.0 12.0 1200 0003  0.004] 0004 0000 0000 0000 - - 0.000
s - AR R 60.8 60.8 59.6] 0015 0005 0.001] 0035 0015 0007 0034 0018 0016
T F—I—)L 84.5 84.5 83.1]  0.000[ 0.000] 0.000[ 0.002] 0.001] 0000 0004 0.002] 0.004
Z OB ML EL 43.5 43.5 433 0.001f 0000 0001 0001] 0001 0.002] 0.004f 0.004] 0.008
TR K Ol IR W el BB 1) 0.0 0.0 0.0 0013 0013 0011[ 0018 0.024] 0.027] 0.042] 0.046] 0.048
TG KON W A5 ik (Z i) 0.0 0.0 0.0 0.000] 0000 0000 0001 0.001f 0001] 0000 0.000] 0.001
W 200 e OV F > 35 Kk 9.4 9.4 94 0005] 0004 0004 0000 0.000[ 0.000] 0.000[ 0.000] 0.000
fRAERR I 0.0 0.0 00[ 0004 0004 0005 0003 0003 0004 0004 0.004] 0.006
Rkt 0.0 0.0 0.0 0016] 0019 0018 - - - - - -
ZOfhOfEL 13.1 13.1 13.00 0005 0009 0013 0001 0002] 0004 0001] 0.001] 0.003
T 100.0{  100.0] 100.0f 0.001] 0.001] 0001 0001 0.001[ 0.001] 0.002] 0.002] 0.003

[Ex:is 1.000]  1.000]  1.000{ 1.000] 1.000[ 1.000] 1.000[ 1.000] 1.000

() A AEAERGRR Y FZRITETH D 1995 45, 2001 ££, 2009 EEDE 2Pk L THEHE,
() 1) B3 - B PEETR AT IerN R [ ARy ) (fE) PG ESZ L L ICE T,
2) JEMOKES THIELA®H) 26 & ICEH,

FEOYE ORI, 2006 4E IPCC HA R T4 L OFEK 1024 25512, 1PWH-Y 1 H
H12 0 OFEHEREN G ROz, BEIIREDO AT —2 Z L ICERT B O &N R D720,
REAT =V 2L DR O E A PIEEIS TINETY L Aot hELZRE L
(# 5-31),

FED 1 PH=0 1 B2 O oW &L, Ogino et al. (2017) (Z351) HEFHHE
BORBOEEHEEN—R L L, BREZEDOEANTBINFOERER KT OEHEE
ZHlE, RV OERENEEOIND L L, BRL-EREIT, KE R, BT 568
DCPEARLEBMENORE L (F5-30), BINEOHEL T a A 7 —ILPEIF LN,
EREZENOHERTOREHELT X, RVOEZENHESEND L Lz, MBI
RED AT — U Z BT 28R OB N BRI D720, REAT—V I EOHEE Y
PR B PEEIS CMEFY L T2kt ohER &2 HE Uiz, fEHERE,
KHE., #HEOM Y v 7 EFR, BLOKREIZav—Y v VEBEFREEHEIA R (Fra—
Rr—ray) #EHLE,
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# 531 FEOHYEOYE LT OWTEREDOFIEN

B
Ny Fary = Intake x Dry x (1-DR%) Dry : 87%?
Fuwet=Fary/ (1 =MC) MC : £#91% 78%, 7 14 7—80% %)
Nout = Nin — Neg( ng (EJZ%%)
Nin = Fintake X WeggX CPfeea | 6.25
Negg = WeggXCPegg/ 6.25 CPegg . 12%2)
Nug = WG*CPywg / 6.25 CPwg : 19.2%
Nout = Nin — ng (%%E)
P oY EHE & Nin = Intake XCPfeea | 6.25
Nug = WGXCPywg / 6.25 CPywg 1 19.2%
Nout = Nin — Npr (7‘3 A4 7—)
Nin = Fintake *WGXCPreea | 6.25
Npr = WGXCPehiken | 6.25 CPehicken : 19.2%
WG =w/47
()
Fan: S (FziE) (kg/H) Intake : FAEHEEUR: (g/H) Dry : REEIEHZMEE (%)
DR% : fal B b (%) Fue: 58 (RBHE) (kg/H) MC: EKE (%)
Now : PEEDWhaEHE (gN/H) N BB 2R (gN/H) Negg : FHUNHPEHRE (gN/H)
Nug : HIEFN&E (gN/H) Finake : FBFEERE (BRIPFE : /I EE g/ W : HEINE (g/H)
H., 7aA7—: g/47 HImFHARE o)
CPreca : FEENEL T CPEHHH (%) CPogg : BINDHLE L 37 GHZR (%) WG : ke & (kg/H)
CPug : WIIRDHM X R EHFE (%) Ner: BRNEHEERR (9 W RE (47 BH#EE) (g)

CPChicken . %%WEPOD*E5 ?//\oyﬁl\ﬁ%—?‘ (%)
(H#) 1) Oginoetal. (2017)
2) [HAREIEHERE F &)
3) &b - JRE (1997)

S 512, oW BELEREIS K K HEE S E B X B &1, SESIT S [HEICER
T DIREN A A ORI KB (2002) & [EEICHT DIRENES ZAFAEFIE FY
£ (1999) DIyEERANIREIS K OMELTEDEIAE D 1997 £ & . EMHKES TSP
OYPLER AR (2011) & TSP OWLBRR LSRR R (2021) OSBEHES
RLERENS K OVMLER i 0BG 2 W TRRE L=, 1997 £ IT [FEeE oWk (1999
FHEAT, NEY 7R OWE B2 A LT 2R T, HREOME B S BIE N LD 5 L 7
S72) MATLARI DT — X Th b, Z D=, 1997 FEDO AR % 1999 4 LIFTICE A L.
2009 AEFEIE 2009 A OFHARE R A Y, 2019 AFEELIFRIL 2019 O R Z V-, (%
5-32, # 5-33, # 5-34), 2000~2008 H=FE L. 2010~2018 4EFE(X, 1997 4, 2009 4= & 2019
FEOPFERBR AR L-NFEEZHOCEZREH L,

7 5-32 FHEM I L oPeE oW Bk - IRALEREIS (Mix,)

S %R S AR T B SURBEE
~1999 2009 2019 ~1999 2009 2019
A 60.0 % 45.5 % 30.9 % 40.0 % 54.5% 69.1 %
A A4 7.0 % 4.8 % 2.5% 93.0 % 95.2 % 97.5%
K 70.0 % 73.9 % 76.3 % 30.0 % 26.1 % 23.7%
ORI 100.0 % 100.0 % 100.0 % — — —
TaAT— 100.0 % 100.0 % 100.0 % — —

(F) BRI « 7 1A 7 =22\ T 2019 FORERER T, FERSARBEICTHHINTWER, 1
Ry R O—BMEZESTZH, NID TIESARDEEEISG THE L T\ 5,
(HHH) 1999 LA : [EEICRIT DIRBERREST A DORARIE LR

2009 4F : [FZE PG oW RERIRIFRAAFE R CER 21 4212 A 1 HEBITE) |

2019 4 : [ SHEE SRR ER AR R CEA 3144 A 1 HBITE) )

Page 5-24 National Greenhouse Gas Inventory Document of Japan 2024



AT

B
n
o

#*5-33 FEMI Lo OMEEXSEIS GLUHA. WA K (MSn)

BN R A4 W4 iZ3
SrBERDL ~1999 | 2009 | 2019~ | ~1999 | 2009 | 2019~ | ~1999 | 2009 | 2019~
X H M 28% | 2.0% | 2.7% | 1.5% | 0.9% | 2.1% | 7.0% | 0.7% | 0.8%
DL 2 0% 0% | 0.0% 0% 0% | 0.0% | 0.7% | 0.1% | 0.0%
fRALALER — — —
R AR s e 9.0% | 6.6% | 9.0% | 11.0% | 8.1% | 4.7% | 62.0% | 48.2% |57.9%
B 5 2R e ) s e 7.9% 4.5% 26.3%
25 PR BRI 15 1.0% 0.2% 31.6%
HEFE AL 88.0% | 90.1% | 87.3% | 87.0% | 89.8% |92.9% |29.6% |49.3% | 39.9%
N
A EE (o ARN) 0.5% 0.1% 0.1%
B (1 » Hi®) 0.0% 0.1% —
e 0.2% 0% | 0.1% | 05% | — — 0.7% | 0.6% | 0.9%
A K I —2 1 0.3% — — 0.1% | 0.1%
NI KGE 0% | 0.0% — — — —
ﬁ JE2E P AL PR 0.0% 0.0% 0.1%
7 T 0% _ o
o F DA 1.3% 1.2% 1.0% | 0.01%
i KR 0% 0% 0%
i S 5 P 1.5% | 1.7% | 8.6% | 9.0% | 1.2% |19.3% | 10.0% | 5.4% | 7.9%
3 52 ek o) s e 6.2% 17.8% 7.1%
2 PP R I S 2.5% 1.5% 0.9%
Bl 25% | 5.1% | 5.4% | 2.0% | 4.4% | 7.8% |45.0% |76.3% |84.3%
b — i 3.2% 7.2% 71.1%
I b — BER A 2.1% 0.5% 13.2%
it 96.0% | 89.6% | 82.1% | 89.0% |91.4% | 68.2% | 45.0% | 153% | 6.0%
e (1~ HEW) 12.4% 10.3% 2.0%
e (1 4 H#) 69.7% 58.0% 4.0%
A K I 1.9% | 2.7% 0% | 4.5% 0.5% | 1.0%
AT IKIE 0.8% | 1.1% 0.6% | 0.2% 0.4% | 0.6%
PEEBEIEY ALEE 0.0% — 0.0%
Z Dl 0.9% | 0.1% 2.4% | 0.0% 2.1% | 0.0%
K H# 44%D| 1.1% | 1.9% | 3.4%D] 0.7% | 1.3% | 6.0% | 02% | 0.2%
KT 0% 0% | 0.0% 0% 0% | — 0% 0% | —
fRALMLER — 0.0% —
] P 18.7%D | 22.9% | 12.0% |21.8%D| 10.8% | 14.5% | 29.0% | 21.3% |23.2%
B s B ) S 11.2% 13.6% 13.7%
7 PR B ) S i 0.7% 0.9% 9.5%
. HEFS e 13.1%Y| 50.8% | 45.1% |73.2%Y| 85.7% | 77.4% | 20.0% | 51.4% | 52.1%
) “Hl 0.3%Y| 02% | 0.2% 0% 0% | 0.0% |22.0% | 18.5% | 12.9%
s Bt — o 0.0% 0.0% 11.7%
IS Vb — R 0.3% . 1%
ﬁ i 57.0%D| 15.4% | 32.2% | 0.6%Y| 0.1% | 5.4% |23.0% | 4.0% | 5.9%
H Bred (14 HLL) 6.5% 1.8% 3.2%
A (1 HiR) 25.7% 3.6% 2.8%
e 0.1% | 0.0% 0% | 0.0% 0% | 0.1%
A K I 1.7% | 5.9% 0% | 0.1% 2.0% | 4.4%
AT IKIE 0.1% | 0.0% 0% | 0.0% 0.7% | 0.8%
FEEBE T AL PR 0.1% 0.1% 0.4%
T 6.5%Y| 6.5% | 2.5% | L.1%D| 1.1% | 1.2% 0% | 0.0%
Z O 1.2% | 0.0% 1.6% | 0.0% 1.9% | 0.0%

(Hi#h) 1999 4ELLRT : [BREICH T DIREN BT A DOFARE  HUE] (1999)
2009 4F : [ZE P W RBRIFA ARG R CER 21 412 A 1 HEBITE) |
2019 4 : TE S P SWFRR SRR (A 314:4 A 1 BEIE) |
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(1)

D A, WHAICBE LT, SERFHES (1999) TIEHO XS5BT H S TWOR - 7208,
2009 FEOREDOER (IFEHEESHFLRRERE R (2011) TEBEBO XK EIE SR ST
W5, BEFEO—BMEZ/RTTZH, 2008 FELAFTIZ OV TH 2009 4L R UEIEGZ@EMA L, Jedo9
BEIFHEDEE DA 100%I2725 K 5, i EIT- T,

2) HEDORNELDIZOWTIL, [—) &£

3) BALIZH 220 b DI TiE, 10.0%) & 3K,

4) HEHERBIZR -T2 b OITZEM,

*K 534 FEMI L O OMEEX EIS BRINE, 7oA T—) (MS,)

S AR 3 PRIN JaAT—
S BEIRI DT ~1999 | 2009 | 2019~ | ~1999 | 2009 | 2019~
K H 30.0% | 8.2% 4.1% | 15.0% | 2.5% 0.8%
KT HzIE 3.0% | 2.2% 0.9% | 0.0% | 1.1% 0.3%
JRAVALER 0.2% 0.9%
R i) 6 I 420% | 49.6% | 52.0% | 5.1% | 19.3% | 10.8%
BH 5O i ) 8 P 29.0% 9.4%
7 AR Y 23.0% 14%
SR HERR R BE G 23.0% | 36.8% | 353% | 66.9% | 36.6% | 27.3%
oo [ (1 SR 1.1% 2.3%
?E ired (1 Aitd) 1.1% 1.3%
i BEH] 2.0% | 1.6% 2.9% | 13.0% | 30.4% | 46.8%
A B LR — 0.1% 0.1% 0.3%
AT KE — — — —
JE SE PE ST AL PR 2.0% 5.8%
U 0% 0.0% 0.1% —
Z DA 1.6% 0.2% 9.9% 3.5%

(i) FFEE 5-33 2R

B EAEDORSHE OYEEDESER

RMZIBWTIE AT U —Hcfi (RIRILER) BN — ke FZ sk omEEch 5, —FH., &
DENCBWTITHEIN L (GREISEE, HEREREE) DR FS I OWER L 72> T D,
HEFERE B D YRR E A SZIFRAS L 72 Osada et al. (2005) 1%, [HAZHIFEH 7= W OFEHEEN
FRZmWHIRIZIS W T, ZESARD S OREROWEY) 2 Y Y1 7 /WTE OB BT D18
BOBZE > THEMTDHIEIEFITERY, Thwx, FHEIEOMITHEIE T v 22X -
TRVEHLLTSTLHZENTE, ZOMREONDEEDZ IRVHPFHIZ S ED Z &
MWCTEDH,| EFLELTW5D, %ﬁ’ﬁfﬁ%ﬂlﬂﬂﬁkfﬁz’))%@< ITONTWAEIHR & LTk, OF
DEDOBERZ DY, BAET HHESMOE LI EREMEZITA L TWRWEENRE <,
ﬁﬁ%%?®ﬂ%ﬁHﬁwﬁo%%ﬁﬁﬁébg@#mwtb\%mkuié@%$\Wﬁ
VHEDBGEDR AR AR THDH Z &, QFEDENIFERENZ LD E L3 < KER
2 ERPIE, AR WO TBEN D OERE LRV | B A AW AFEE~OREARIZE
WT, AT U =R~ HERICXE T AR E NI DN REVWZ LR ERHIT NS,

HiERER (CRT) TOHWEAHZEIZTDONT

CRT Ti%, ZEFREEOWERX S (MMS) Z & (He=EZ 77— (Anaerobic lagoons)
15KMEE (Liquid systems) . ZIKECA (Daily spread) . BT M Oz (Solid storage and
dry lot) . &4 (Pasture, range and paddock) . HEfE{lL (Composting) . 11t (Digesers) . £ &%
OBEFEM & L COREHD (Burned for fuel or as waste) . = DAl (Other)) (ZH47%4 Xy DEIA L2
FEOMEZRET LI LLEINTND

4 K. ZEFIZHOWTE, %hﬁ‘ﬂiﬁﬂﬁiUD%?#gﬁﬁ L OO A, R OBEE oY)
WERFIED EREE G ZHE L T D, K 5-35 I DR E CRT 2B 28 SWEBLIX 4y

(MMS) & DOxbG %77 Lz,
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FESMVREITFE L CBMAT 5T 0ORMEG T 2EEZNEE AL EHFEET, B~
WAAZITOHETH, FANIHBREZIToTOLEMLTEY 8% (anaerobic) | 72 ALEH

FEIFELRVWEWR S0, BT 7 —2 ) 1220 TiE, INOJ) & LTHE L,

# 535 BAEOHEOMIE S EDO XSy & CRT IZE T 25Xy (MMS)
FAE DX 5y .
Faom Beom | e B WAL O
sk s |77
X H Dry lot KAWL VgL, SA00HE: ErEith,. R5%) 2deET
Do
K ITHEIER Other KNI VIR L, SAOBHM 2 %ET S,
o MR D WDIFBHR NN RE LRI T T, iR CHEWY % 80 i
PAEILEE Other Bz LIk YRR T S,
B TR Compostin HEAPA L 7D —2, BRPAZ I PHZ o0 s il i SO R s A O
posting A~ SO AR S ¥ 5,
I _ A7 — 7 AMEASLRIFE 72 &, B TR B R SRR A ATV H
B R 5 56 % | Composting A C R S A
7 BRI e STt o L 78R R IF] Ty S TN~ H
S BRI A % |Composting ?Zgggg:& L BAACmfim RSB ATV A ~E0E
MR Compostin HEREAL T IED—2, HEADAR, HEAEESICE & 1.5-2m FREE THERS
- Posting L. a0 R LAN DIy AT TREBES D,
ﬁ:%% Liuid svstem |G (AF V=2 b7 %) TORRMMA 17 ALNT, £0
(1 Appy) [T % BT 57 & LCRERAT 5,
e . frEfl (AZ Y —2 N7 %) CToOIFREEM» 1 » A2, 20
Liquid system
(1y &) R B BB T 57 & LTRERAT 5.
WA Burned for fuel or |5 A DERIBARCHEIE, KO F—FIH (HBEALRA T—)
v as waste DI=DITH,
. . ATV —ROFEPE W E KIS T TREBESE S, AL
- A2 oERE |Digesters A B H AT E—FIAT 5.,
A AT AGH . LR SRS 2 T3, ALTRKE~KIRT 5, e
K S (XBEIE B TR B,
B | |FEmEsEmALER |Other FERBEE & LTI,
% Hohe Pasture range and |[BRED 7O DA ZE T 5 T THRELFET 5, NoOIE K
paddock FEOPeE S (3.D.1.c)] Titk,
Z Ot Other system RS DRI EIT > TN D,
R T 2 1 Composting PRSI B W TR 5,
76
Fﬂ?ggﬁzﬁgj)%% Composting BR R S 58 CHR LR 21T > T B,
75 BA 7 ”
e W EBE |Composting |6 IR TR 1T 5T B,
el Other IEMEGTE e & IR L - T, (5ERD Z 0T 5,
. - TEHEBIR R OMAEMIT L > T, KEHBORRWE % RELIZD
el B Other 5 ot 5.
. . TEMEBIEFR OMAEMIZ X - T, KEHBEORRME ZRE LD
THE-FERFDH |Other b BT % 72 & LRI 5,
R \areE Liquid system IR ITE 9 5,
(14 HLIA) |Liquid system ERRSADIE (17 AN IZF LT,
(17 Al Liquid system FRSADHRE (17 A#) IZFELC,
A B Digesters ERSAD A Z FEFEICE T,
AT KIE — FRESAOALTAKEIZF L,
PESEFEIEWALEE [Other RS A DFEEBRIEMALIRIZIF L,
F DA, Other ERUANDMEE{T > T D,
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#5-35 WHAEOYESWE XSy & CRTIZHE T DAy ()
FREDOX . e
Feom| e | O SR BRSPS D BT
BRI By
FEL AL Dry lot KAWCZX0gE L, SA0REEZSET D,
KIS Other R ITRHEERIZF U,
JRAALER Other ERERAGLERZ[E T,
o Il S Composting PRI B W CIRRILEET 5,
B B g il 78 % | Composting LGRS A OB R FEREZ[R U,
22 PR S8 5% |Composting 5 A O 5 BB S R EE LR U,
HEFR I Composting EEHERE R BREICIE L,
& e Other FEEERICFE U,
o [EE-ROR Other R E-RORIC IR U,
[E [ 3R [Other - EEERR IR Uy
& | Liquid system Jredili (A7 V=2 N7 %) ([T T D,
% ET(%;H]}T A B Liquid system e (1 AL IR,
ET(%)/y A i) Liquid system FECETE (17 H#) IR L,
A B T Digesters R A X RFEIZIE U,
NIETAKGE — FRRAI T AGEICFE U,
PEEFEFEYALEE |Other L EEPE Y ALIRIZF U,
e Pasture range and paddock | EFEHARIZEI L,
T D Other FFRLUSN DA AT o TN D,

o) FHEREMtEERRIO—EMN

B REEEMN

CH4 R D AW FZPEIL 2006 5 TPCC A R A > @ Tier2 DL (20%) Z=EH L7,
NoO HEHARE D RHESENEIL 2006 4F IPCC A KT A VDK IRNT A —H DARFEEMEOT 7 + )b
MEZFERAL, TbaAm L THEI L,

EENEOF B O RN fEEMEIL, KT THERE BEOEERZE 1%28H L, BiX
[EPERRE ) BT u A 7 —DOERERRZE 9% 28 Lz, % NEENREEE 4 LF
BRI 1% R LE, £FSHE 1EH-Y 1 Adz OfE oW EREORHEEMEZ, &
TEFTERGIEREMEN D 50% & L, HEE W0k - IRGLEOEFIE ., et oMERXSEE
DARFEEMNIX, FEIEE W BLRIERE S 1% & Lz,

TORER, PR EORfEEMEIX, LA, WHAELOKO CHsw N2O TEIEIL-20%~
+20%. -87%~+123%. %5 CHs, NoO TEILZEI-22%~+22%. -87%~+123% & 7Hili S 7=,

B BRID—EME

HEHRBUT 1990 FFEEN D —B L FETEELTWS, [FEEIT [SER) 26 &
(2o 1990 EFEEN D —BE L7z FiEEHFHA L TWD,

d) QA/QC & H&EE

2006 4 IPCC HA KT A AN T FIET, — &M A X Y QC T & 2 50E L T
W5, R A X2 R QC IZIE, BEHEOHEEICHW TWAIRENE, HEHRESE T
A—=HDF v KOHBSGRORIGENRE ELDH, QA/QCIFENI OV TIL, BIFR 4 125k
LTWa,

WD CHay, N2O OHEHEREICER A OPEHREZ VT D . 25 OfEX 2006 4
IPCC HA RITA4 L NTHBEEINTWAT 74 MEDLBEE LAEL Y /X0, HBED

Page 5-28 National Greenhouse Gas Inventory Document of Japan 2024



e

é‘i}
i
I

W D I PEARMED TWERAR 7 & - BEaFERER A EOTEY . ZOOFEBED
CHs. NoO OHEHREIT/INEL oo TWADTIZR W EHEI SN 5,

FLHFEORE O CHay NoO OHEHREUCEM B OHEHREEZ HW TR Y | Z OfEIX 2006 4
IPCCHA RTA B SN TWDET 7 40 MENHHRE LZE LY B/ S0, CHylZ oW
Tk, BAEICHB T HAZ Y =B WIRIIHERAE TH Y . A7 U — b O CHy FAED R
AR DR EMSCREMICBAA SN TWA T EEZHND, NoO OPEHRE N/ NS W
EIZOWTHREEET, EMIIFRE 217D =), NoO JEHIR EHEE SN D A LD RT R il %
BOFETICESTWARNWZERHEEB L LTEZOND,

ARy N UEBRIZBWT, JLHEO BT O CHy HEHREA MO EE T E & e Th
RUEWEEREZ T2, 2T, BROSEICE W THERIEEEN — R R SARE LT ETH
0. TOHREREOIHBENRKENTZDOTH D, B, LHFOSATEKRENE B
PEEREEIC72 DT N2 e h . SAOHERPREEICK T 5 CHaHEHIRED R & e il /e - T
WhtEZLND,

HOHEFERBEOPEHREBUCE L T, BINEOHEHRENR 7 e A 7 =L b REL 5T
%o CHy IZOWTIIRINED SADEKRBENRE N ENEHB L L TEXLND, £72. N0
OEME OPEHRENT 7 40 MEX Y S/ DIX, 77 40 MEREZ T O H O TIEAR
W (BRI LEENTND) ZENHALELTEZLND (F. BEVBOSADTN, i
BEARNE X2 W),

FROR AEEOEME O N2O HEHRE N T 7 4L MEX D /S, ZITTBOHEFE T EED
PEHAREL L [FEE, 7 7 4L MEOXMERREIZT TIEARWZ ENERE L TEZLND,

e) Bit®E

2021 FEEO THLRFRENRERME ] (BT 2MEFOERIEE, [EKEEERERAE
(20 D e B, R OBRINERICR T 2 AFEINE & R ER BEOENFH I N2,
LA, K. BINEEN TN 2021 FEOPEHENEFH SN, 2015 FLEO 7 a1 T —
DOIFPBAMETE S v, BORAGALEL 5Rf|5EE O HE R B ER B OfE &Y 2019 Fik B
IPCC A4 RT7A DT 75 /V MiZFERA L7, 2FECOEVIEHENRET SN, F
SHEDOEBOREICHOWNTIL 10 ERR,

f) SEROWEERVRE

HEH FERRIZBE 3 2 A FECHR H BITBOR SR OO 175 B S 23 BIARIEBEIC & 0 flkise L C 32 S T
DI B RRRBEONIZG AT, FHAE AR OFEANT A —=F DO RIE L 2 HET 5.

532. HAF, KEF, WE B, 5F, 229 (3.B2,3B4.-)
a) HEHIEAHT IV —DEHEA

AAT Y =TI, DAFE KEWFE B 5, I 7 0FEHEOHOFHIC L
% CHa, NoO HEHICBET 2 HE, M &217 9,

b) FHiEm
B HEAE

CHi. N20 HEHHEIZ DWW TIL, 2006 4E IPCC HA RIA DTV a1 — (Vol. 4.
Page 10.36, Fig.10.3 2 OF Page 10.55, Fig.10.4) (ZfE\W> Tier 1 {52 AW CTHEEZIT> T2,

Ecyy= EFcpy X P
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Enzo= > (EFNZQ.,, X PX Nex X MSH)

Ecuy CFEPEOWERIC LS CHadEMH & [kg-CHq /4]
Enzo CFEYEOMEBICAE S NoO HEHE R [kg-N20 /4]
EFcuy : CHaBEH£R % [kg-CHa /TH/4F]

EFN;0-n SHEEOWEFLX S n O NoO HEHIFREL [kg-N2O /kg-N]
P P FE ORI [F]

Nex 1B oY oW EHE R [ke-N /FH/AFE]

MS, CHEE O EEXSEE (%)

B BEH R

CH4 BEHFREIZ DU Ti, 2006 4 IPCC A KT A RSN EEORTOT 7 41
MEZEH L7z, KON TIE TAsia) O T 740 MEZEH L7 (5% 5-36),

N2O HEHEREIZ DUy Tik, 2006 4F IPCC A KT A > & 2019 4Fek B IPCC H A KT A4 I
RENTeT 74V MEZBEH L. (& 5-37),

£ 536 DAE, KA WE, B, 9 XX, I 70O CHaHEHRE

. CHa HEHI R %K "
Fatl [kg-CHa /BE/4E] i
D AE 0.28
IS 0.20 2006 4F- IPCC %714 K7 A > Vol.4, p10.40. Tablel0.15
5 2.34
KA 2 2006 4F IPCC /11 R A  Vol.4. pl0.39. Tablel0.14
HEE 0.08 S e o
< 0.68 2006 4F- IPCC 714 FZ A > Vol.4, pl0.41, Tablel0.16
# 537 DHAFE K IE B 9 SE 70 N0 PR
PSR A N2O HEHI %L
A P PRy [% : kg-N20-N/kg-N]
Dry lot 75 2.0%
Pasture/Range/Paddock (7k4*) TR X 0.6 %
Pasture/Range/Paddock (A, L, &) TR BT /X 0.3 %
Daily spread AU AT 0%
Burned for fuel BREHFI 0%

(Hi#) Dry lot, Daily spread : 2006 4% IPCC /714 K< A > Vol.4, page 10.62, Table 10.21
Pasture/Range/Paddock : 2019 42 B2 IPCC %A KZ A > Vol.4, page 11.11, Table 11.1

B EEE

DAE, IIE, B, KFEOFBEBIET BAMUEENEEE CRUTFT—2 2R L (F
5-12 2M), 53X, IU7IZBELTIE, BHOKES [/NEM) K ONFEBRENY) S5 O fii 22 1R )
R ENT-fA RIS & - (36 5-38 2 R),

NoO IZBHL T, FEEOMBIEICES 1 HH -0 O ohERE CUIKEICKE
Sz O O EREEHITAEOETCHEBLE) 2R U CREZEZHEE L, TORE
FEIEOMEHX Yy T L OB EHT ALY, SR OEER S S LOELERZRE T L
72 (F 5-39), KFEOHHESWEELXDEIA L 2006 4 IPCC HA K74 DF 7 )b Mk
AL (R omE X yEIAIL TAsial OF 7 40 M) (3% 5-40),

2006 4= IPCC HA KT A4V TT 740 MEPNRENTWRND IX | I 7 Ot Wi
PEEIAIZE U CIEEMZAIMNIC L 0 . 100%ZEBE S D & LTz, 2006 4 IPCC A RZ7 A
YT 74N MEPSTRENTWRWOHAE, [UFE, BOPE>WEBRESICONTE (20
MOFEENT IV =D OSAPRITEE L THAM CERH SN S ] (20064 TPCC HA K7 A >
Vol4, pl0.61) LFEINTNDHZ &G, ZALFEEOHEOWIIHBIC L VLI D
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e

é‘i}
i
I

LRI LT,
538 HEE, U7 ofagkEEEL (1000 5]
ESa) 1990 1995 2000 | 2005 2010 | 2013 2014 | 2015 2016 2017 2018 2019 2020 2021 2022
HEE 15 16 21 19 18 18 18 18 18 18 18 18 18 18 18
4 155 11 6 1 1 1 1 1 1 1 1 1 1 1 1

(HH)  T/1NBh#y B OV RN 5 O F Fe R L)
#£ 539 HAFE KEUE B HSE, IV ORELOHE YT EFRE (Nex)

TR R REHZ D OPEOYHERE FLE oy EEE
- [ke] [kg-N/1000kg-5 5 (K %/ F ] [kg-N /HH/4E]
W AE 48.5 1.17 (20.7)
KA 380 0.32 (44.4)
e 38.5 1.37 (19.3)
5 377 0.46 (63.3)
)X — — 8.10
N — — 4.59

() RN OB, REE KRS O FE L7 fE,
(i) 2006 4E IPCC 4 KA > Vol4, page 10.79, Table 10A-6, page 10.82, Table 10A-9,
page 10.59, Table 10.19

# 5-40 KAEOPEOWEBXEIE (MS,)

P oW BRIX 5y HHX S EIE
Lagoons Rt Z 7— 0%
Liquid /Slurry 15 K ALE 0 %
Solid storage EEHT 0%
Dry lot 75 41 %
Pasture/Range/Paddock JcH, iy BOX 50 %
Daily spread BIR AR 4%
Digester THA L ALEE 0%
Burned for fuel BRI 5%
Other Z D 0%

(HiHh) 2006 4 IPCC A FF A > Vol. 4, page 10.79, Table 10A-6
c) FHEEMLEFRIO—EMH

B RHEEMN

F& = A EIEORIMM 21T o 72, CHy BEHFREL D AHESZNEIT, 2006 & IPCC A KZ
A > @ Tierl OfE (30%) ZHH L72, N.O HEHUREL D A SE: 1% 2006 4F IPCC T A KZ A
VDEINT A—H DRI OT 7+ MEEFEHL, TR o2 L TCEE L, F8hE®
DARMEFEMEIL, BEMFOT oA 77— TREL., 9%E Lz, TR, K55 D CHy,
NoO DARFEENMEIT. FHFI. 31%~+31%. -72%~+112% & 3 S 17z,
B BRIOD—EMN

PEHREII T R COETEEEZFEH L TWD, FHEIZOWVW L, RS BEREER .
TERRER . T5HE - FEAZEOMEARMRERER]. TS O 4% 5 HAESE ORI
S V. TR 1990 FEEENS B LI FiEAERA LT, BEELTW5D,
d) QA/QC &HREE

2006 “F IPCC A KT A SNHe- T2 HIET, — kiAo X MY QC Pt x 2% 0E LT
Wo, —#RI7ZA X R U QC IZiE., FEHEOEEICHW W AIREN R, HEHREE T
A—=FDOF v KOHISTERORATFN G EL5, QA/QCIEFENZ OV T, BIFR 4 12568
LT3,
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e) BitE

DACE, IPE, BORBIHEENFEF SN0, HAE, IU¥E. BEO 2021 FEOHEH &
DR IN, FHEORZEOREIZ OV TIT 10 R,

f) SEOREHERVEE
Briz7e L,

533. ZDHORE (3.B4.-)

BR L 7eFFm LIS BAMROKEER /N S VSRR EN & ORI Z R ISRV TR, BE,
FFhA, EoN, ZOMOREE (H0OD - HVWAL, LHERLE) B TnD
D, FEEEND IR WO EET BT TEO TR EXR L 72D 3,000t-CO, #5H &
WO BMEZBA DHPEHE LIRS Rnen, JRHEZEE L Th 2wy GliR 6 M),

534 EENOHHEE (3.B.S)
534.1. RREE (3.B.5.-)
a) HEHEEAT I —0EREA
AKHT D) —TlE, FEHEOWLIEFE TNH;, NOR N, & U THER L - FE AW D
KA NI L2 NoO OBEHEOEE, #5217,
b) HiLiw
m HEEAHE
2019 LB IPCC HA KT A4 > DT v a > U — (Vol4, Page 10.79, Fig.10.4) (ZHEV>,
Tier2 {5 C NoO HEHH EDHEZIT - 72,

E=N, Volatilization-MMS X EFx 44/ 28

E CREILRRIZ LD NoO HEH & (R&EPEE SWEER) [ke-N20 /4]
C REYEEOWAELETE T NH; ° NOx & L CHiSE L2 %#H R (kg (NH3-N+NOx-N) /
Nvolatitization-MMS 4]
EF s HEHAREC [kg-N20-N/kg (NH3-N+NOx-N)]
B BEHRE

0.014 [kg-N>O-N/kg-NH3-N & NOx-N deposited] (2019 #ekE IPCC A KT A > Vol4,
Pagel1.26, Tablel1.3, Wet climate 1)
B EEE

4R B BRI, 7 aA7—) LT, WEREUTOXTRLELIIC, Z&D
SAPREBED S NH3 2 NOx & U CHIIE L= HEE WNnwitizaionmms) X, FEC5.3.1.THEH L
TS RKOFZEHE WP OEHRE Unos) EHRGTRADOEEILK T LHESZHEED
Wy is & OFEBCEIS (Fraccasm) & S ELT RO MBRR 2551 D F et oM b O #E
G (Fracgasyz) MOHEH LT7-, S0 FROEHEISIIZE M (2003) (TRrI N7 —
ANHERE LT (37 5-41), BHABICE U CIRAERRF SRR L2 E R E LT, 7ok,
B DSAPRD B NH3 X2 NOx & L CHEFE L= HE 05 OREE NoO HEH &I 3.D.2.a. THA LT
W5,
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Nvoatitization-mms = Z {Anzo-X Fraccasmii+ (Anzoi = Anzo-X Fraccasmii) X Fraceasmzi}

Nvolatilization-MMS  FEHEEOWLEEEFE T NH; ° NOx & L CHS L7=EFE (kg (NH3-N+NOx-N) /

]

Anz0-i SR ICBI AFE ST o O EFE R [ke-N /4]

Fraccasmii ARG P OB BRI D FEHEE OS5 NH; <° NOx & L CHERI 281G [(ke-
NH3-N + NOx-N)/kg-N]

Fraccasmzi LR DR IC B HEE O 5 NH3 2 NOx & L THiFE T 5514 [(kg-NH3-N

+ NOx-N)/kg-N]
# 5-41 FEPE OO OEHEIG (B - LI

BENPDD N
e JLBE S R 2 SLPRIS R
(Fracessmi) (Fraccasmz)
vy R FE P LA 10.3% 13.7%
SR FE I 10.3% 1.9%
7 HHk LSt 10.3% 11.0%
A4 e 10.3% 0%
Sl ?% < HPEE - A B UBEEELISL 4.5% 13.7%
o “Hk 10.3% 0%
PR - A X R 10.3% 10.8%
Ny SR FE P LA 6.38% 13.7%
SR FE i 6.38% 1.9%
7 #Hb LSt 6.38% 11%
A 4R e 6.38% 0%
Bl - BT - A X UREELSL 6.38% 13.7%
i;;g\ﬁ( “Hk 6.38% 0%
PR - A X R 6.38% 10.8%
Sl J T ORLER 14.7% 19.7%
kLISt 14.7% 27.0%
P “Hk 14.7% 0%
Y &{h c BPRE - A X UREBEDIS 15.8% 24.2%
B Nl 14.7% 0%
Bl - A X U 3EEE 14.7% 25.0%
BRI - 7uA T— | Sh J T OJLE 8.4% 51.5%

(Hh) 2R Ff (2003)

K, HEIE, I LT, SARERIT 2006 4 IPCC HA K74V TCRENTZT
7 4 v kN OFEEES (Vol.4, Pagel0.65, Tablel10.22, Other-Solid storage : 12%) % #MT 2 =
EIZX D, NH;R°NOx & L TR+ 2 82HH LT,

Nyoiatitization-mms = (P X Nex X MSy) X Fraccasm

Niolatitizationsvts—— + FEHEEOWALFEFRE T NH; ° NOx & U CHER L7-E# 8 [kg (NH3-N+NOx-N) /

]
P C FE ORI (5]
Nex C1EEBHTZ Y oo ESE [ke-N /H/4F]
MS, PO EE X S EIE (%]
Fraccasu | FE P OB IZ S e S D NH3 R0 NOx & L TR T 28146 (%]

C_________________________________________________________________________________________________________________
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7 5-42 FEPEE O LELIEFE T NH;° NOx & L CHER Lo EHF & [kt-(NH3-N+NOx-N)]

EL i 1990 1995 2000 2005 2010 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
LS 26.6 26.1 24.6 234 20.5 19.7 19.5 19.6 19.2 19.3 19.3 19.7 19.8 20.3 19.9
[iSpERas 223 23.0 23.0 225 225 20.8 20.2 20.2 20.3 20.4 20.2 20.5 20.8 21.0 21.5
73 53.1 46.1 435 39.2 373 35.6 34.8 34.1 339 34.6 344 34.8 34.8 33.6 332
#OBINE, Tud T—) 134.0 124.4 111.5 99.7 98.1 90.4 89.4 89.8 91.2 93.7 92.7 91.5 91.2 91.0 86.5
o= - N
\ZC Ot i])% o Ok, 2 0.10 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
vy, 9 EE)
aat 236.1 219.5 202.7 184.8 178.4 166.5 163.8 163.7 164.5 168.0 166.6 166.5 166.6 166.0 161.2
= E==3
c) FHEEMEBRIO—BEN
== )y
B RHEEM

Bk TR 15 CREILRE) | O CRM Lo RHEENM ((106%~+447%) & Wi,
B BRIO—EMH

PRI T X TOFET—EME (F 740 ME) AL TS, [EEEICE L T, f#H%
FHEF TR TOFETEMEZHEH L, FEHEOWEIT 531 TRELZEZHNWTEY
1990 D —E LI EEHEHA LT, HEEL TS,

d) QA/QC & #&EE

FEHEEOW )5 D NH; EHEIS 0 2006 4E IPCC HA KT A > DOF 7 4V Ml (FracGasms)
X, FZEPEEOW OB & BUREO NH; F O Z & A TWA R, HARDOREM (Br5
fit, 2003) 1ZEHTHONHFEAE 3.Db.l) DX TIH T NEBT 520, BT
BTV, 20728, BAAROHRHZGZATET 74V MELIIAT XU =037 5
TWAHHREMENRH Y . TNREBE O & T 7 4L MEDZERIZ /> T2 AfREMER % 2
bhd, Eoic, ILHAA - ARFICBWTHRE S OB &R 2\ HEAWE - HEiE/k) X
. BIEM 2R TEKRREAELS T 5720, AUFERRC NH; 28384 LiIc< W, IS A
DERBPMEOCA T, NH; fEEEN S HICT 740 MEX Y HIEL RIS H 5,
L7EMoT, INOOHARDEEMIIZLHERENEBZZDBINLD,

2006 4 IPCC A KT A AN T HIET, — 7oA X b QC Ffi & & FEli L T
W5, A X Y QC ITIE, HEHEDREIZHW W AIFE &, JEHREE T
A—=HDOF xv 7 ROHMSERORGFNE £i1DH, QA/QCIHENZDUWTIX, B 4 1IZFER
LTW5,

e) BitE

2021 4EFED THLRARERE IR E AR ) 2B DRRIEF DO RERBITE, [#K i E FERE A
W2 D e B ), R OBRINERIZ IS 1T D H EESR & & SRR OB T S v, FLHAR
K, BINSZNZn Ot oW EEENRE IN-720, 2021 FEOPEHENHRIHE S
7o 2015 FELIED 7 v A 7 — ORI BAMEE S T2, 2015 FELEOHPEH &2 3
BENT-, B BEORBOREIZOWTIT 10 ERHE,

f) SEOUEHERVEE
153.1. 4. B, &% GRIrsE,. 7e4(7—) (3B.1.,3B3.,3.B4.-)] IZF L,

5342 ZBXREAER - f{E BBS.-)
[FEBEESWIE] PHIESINTEY, FEIEESWEBOBIIHEEE D DI KT H L7
VLB Z i 2 RE a7 U—FREDVICLEY, ik — ML 2 8) BNEEMTTH
NTNDZEND, REHEEOWNLERRF I T KEICEZNRN - 2 TReErEIic >\ T
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TR D TR, 2D, ZOHEHIFIZOWTIE INOJ & LTHET 5,

5.4. fF@dE (3.C.)

CHy I3RS CHAED DB X 12 L > TR SN D 728, KL CHy £ i 70 51
NESTNDES 25, "AETITTRTOKABNERSNATEBY . MWFEEEKkE (FTL
SNAHKMA) EFERFHEKEIZ ., ZHOREEOXMRE 72D, FNETIEIEIC, BWmE
oK CTRIENE T\ 5,

202FEIZBIT DDA T TV =D DIREEN APEH BT 13,068 kt-COHETH Y |
BN EOMEEDES A PEHE (LULUCF Z2Fk<) @ 12%%2 5D T\W5, £/, 1990 &
OPEHE L T 5 & 3.8%D L7 > T 5D,

7 5-43 FRIEICHES CHuEH & (3.C)

H A X5 AL 1990 [ 1995 | 2000 | 2005 | 2010 [ 2013 | 2014 | 2015 [ 2016 | 2017 | 2018 [ 2019 | 2020 | 2021 | 2022
3.C.1- IR H Kt-CH, 68.5 749 69.1 67.6| 683 67.6 67.8 67.0] 676 67.0] 663 65.4 65.5 65.3 63.8
CH, 3.C.1.- FHIWHHEREK H 416.6 [ 448.8| 418.0) 421.1| 419.1| 4155| 4163 | 410.6| 417.6| 416.0| 413.7( 411.1| 412.1] 411.7[ 4029
st kt-CHy 4852 523.7| 487.0| 488.6| 4874 483.1| 484.1| 477.6| 485.1| 483.0| 480.0( 476.5| 477.6| 477.0( 466.7
kt-CO, s | 13,585 [ 14,663 | 13,636 | 13,682 | 13,649 | 13,527 | 13,554 | 13,374 | 13,584 | 13,523 | 13,440 | 13,343 | 13,373 | 13,356 | 13,068

541 8KA (BRE/KA. MEGERKE (FFL)) B.C1)
a) HEHIRA T3 —DEREA
AHT Y —TIL, #EROKE (HFEKE, FREEKHE) 2250 CHaHEHORE, Wi
2179,
B EAEDKAIZESITEHKEEIZTDNT
T EO—MEI 22K HEEZ OMBAEYE (h+ L) KHEIZ. 2006 4 IPCC JA FZ A > D]
WK B (EEEK) SIIMEEN R 5728, CRT L TlX [Intermittently flooded (Single

aeration)| TG T2 (MEEIXX 54 #5M), Flo, A X VHIEIEROH 5+ LILE % %
B L CTWDKEIZOWNTS, FHEAICED TRET 2,

WIPCCH A KT A > ORIWHER [#5K] [ ikekne
FROAB MM PICEY | K 1 EMFER K, %BKE#RYET, [ #okne
%N K
I
LA FLEM < KA <—> L FILE LI
13 [ A §ORILER F1E F 1A

W AR D — i) 7 R T R
6 HHANZ5~7 BHIE THT L) 21T\, 7THAUMBIZ3 B L T2 AK ( TRIBHER ) 750280 KT,

L R T
3
| 51 | 6H 7H
! I <> ‘e> <> <>
5~T7H 2H i2H 2H 2H
<> <> <> e — !

30 38 3H  3H 3R

%] 5-4 2006 4F IPCC A NT A4 > ORIWHEN (EEIEAK) AKHE
B EO— 0 22 MW (L) KH
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b) Hikim
m HEAE
2006 4 IPCC T A K74 VOREFEE S L, KEOGEHEWH TIEKERRIZL D A
b R EROELEHEET BT T L TH 5 DeNitrification-DeComposition-Rice € 7 /L
(DNDC-Rice E7 /L (#fth, 2010)) ZEICqxE LB ESE (Tiil) & 2OET A0
OHEE Si7z CHa BEH 7 7 v 7 2R L EH L= HEHfR 2 H W CREEZ B 22 - 72,
72¥. DNDC-Rice 7 /LiZ DNDC &7 /L& _— R B ENZIBIT HKHN S O CHy HEH &

FHETEXALIOYBNETCKREMAT-FET LV TH 5, X 5-51% DNDC-Rice &7 /L DML
Th b,

] PhotosyntheS|s
C allocation

N & water uptake
<4 Litter fall

Decom- || Methanogenesis
position Reduction

5-5 DNDC-Rice &7 /L DO &X
(Hidh) #Efh (2010)

PR ORI 1T Tier3 1 (DNDC-Rice €7 /L) &V, HEHEOREIZIE Tier2 5% 4
LI HEEZRWTWD, P+ LI OER 2 % L TWAKEZFRE L, T+ LIER F
IZE DA X AR (30%) ZHEHAREICHER Lz, e, 22 THOWLNTWAREIE
{2 DU C i Katayanagi et al. (2016) . Katayanagi etal. (2017) M ONBEE SCHERIZFRIR LTV 5
LOE G EICEEFERFIRICEB TR L, MELTHD

E= Y kim {(Aim X forg X Fivise X £a)X EFyjim}x 16/12

EF=aX+b

E (KHE SO CHs O P & [kg-CHy /4]

i CHUEE (2F 7 i)

j SHEKME (BEKARE. AHERR. 4 ReRHERR)
k CKE B (TR, HIRRIEK)

! TERATEY Fab b, HEIE, i)

m R LB oERE (., )

A : M7 B KFRER A [hal

fo B bR

e KEEEL

P WA B A

EF BRI - HEAKMERI - KRR - AR - T UAER A IEBIPEIARS [ke-CHi-Crha /4]
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CAEN- =5

X BRI e AR [t-C/ha /4F]

a EE (FHYHE R & & DNDC-Rice ETF/MIC L - CE N7 CHaEHEOREIFR L D)

b S (ERYHE ) & & DNDC-Rice EF/MIC L » CHEI &7 CHaEHEOREIFR L D)
B PR

PEHAR B O FE 121X DNDC-Rice E7 /L& FHW T 5,

A a7 BEH AR BT A E 986 iR DK DM A FLITHEL L T\ b, AT —XIZi
T (LEEARERERFE R, pH, KiLE &, WREER L), MG OHKME (RRPEAKRHE) |
R[REGET —# (KR, BokE), BGERER (BRA., IR, PR, Pridis, mite.
AR, AR B, AREH R, A% CN b, kB, %KkE) ZH0T0nS, A
N7 —2 O EENILL T DO LB Y Th 5,

THEE b - EMOKPER [ HEBREMEGNE) o 1. 2 &HDOTF—X%D 5%, DNDC-
Rice ET/VTCANTHRENH HETOT — X PRed STV 5 986 S DT — 4,
W5 OHEAKM: « BMOKES 15 4 R R AT ) (2006) @ KK
OFEHE (4 FERPERR. BEEBR, PERARR) (2SS &, PAEMAORKEAELZ 15 mm
day!, 10 mmday', X% 5mmday! &5%E L7,

RET—4  HEMEDORZED O AMeDAS HiE0 A RIRAIE. ARkERiE, BikEr
Bz,

M5 E B © A ARRRE [GIT O — T KIBIZHE > T 136 IZX 4 L, &HID JA %
DA LTV DFIGEIZESZER L7277 —% v b (Hayanoetal., 2013) %M\ 7z,
AN & : Yagasaki and Shirato (2014) D 5{EIC L 0. BB 1981~2019 4EDFEDH
LT ZRALEXROHIOHELHEE LI, T7obD5, bbb ZALEIT, KIEDF
FINENOHETE LEMOORAERLEZO ) L BT XAENEZEEEZNTHOEZD
B, KFEEMNHEETETORZMB L CHRH Lz, HIRkHAEIL, BERERHFAED Y b
KAEPFEHOJFEAE (1024720 ] [CEHEomEFH L,

DNDC-Rice E7 /L & FFLOATMEZ HWT, 986 HiA D 1981~2010 4 (30 4EfH]) DA %
VHEH T T v 7 A% KEEL 2 U U A (WWrEERE R OVEREEK) . AEEWIER 4 > U A
(OoLHEIE ' Do, HIEDL, fife L) OFf 8 ¥ F VA THE L, TOREN
OHFTOREAEEEEB L, A X VHEHT T v 7 2HE A2 7 s, kM 3 BB KUK
BHEGWYER YTV A TR L, FRIOEREERD T, b2, AwiHE (X
ﬁ®%$®$wﬁ)ﬂ%cm%m77/7x%%wﬁéﬁﬁt(1&@&)%%MLKO&
B, BIRXOUHE b) X, AEDHEH R L CHEE LIPS A X 7 T v 7 ZICHEE L
7o

HUs 51 OB W) Jii ¥ 813 Yagasaki and Shirato (2014) D 515 TR D 7= BB O fE H &0 5
F Lz, EHIC, A XU M) OBEEICIE, AEWEERTES O E CE#YHE)
(X) MBELRD0, ZORBEEAEHEERTIEOES (B 5-49) NHRbO-, AHEY
BEGEOBIAE [ HHEREEIREHE . [ HEERREDRET A - LEREREFE). B
MOKPES [ HHE R RN AP B R E AT A ) & [ e 0 R R 5 S
HHEE | OWMEMEZEIC L, R OFEARXFICB T 268EHELRENE LD
FH SN AR OPEHREITZNENLL T O 544, £ 5-451RL1IZEBY TH D,
F7-. BT LM OMEE 2 £l L T A KHEOHEHIRENZ DWW TIL, Ttoh et al. (2011) 12
B DR T LIEEERIC LD A% VHIEEE 30%) Z#HA L, T LEEDO 2RV KEOHEH

TOL EHIEZFRFICRALIZY T Y ATET LV ETHESA T DR, bbb LHEELZFRICRA L TV 2 A
WERRIS (o) BPHELNRNIENS, A X2 R UHEHBOREICIIMEH LT,
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Rz (1-03) ZR/LHZETREL,
% 5-44  HUISRI O IX A 3BT A AR (X) [t+-C/ha/fE]

I8 H 1990 1995 2000 2005 2010 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

A 1.73 1.74 1.92 2.03 2.12 1.96 1.98 2.06 2.09 2.09 2.06 1.99 2.02 2.03 2.02
Hk 1.49 1.73 2.02 2.11 2.07 1.95 1.96 2.05 2.11 2.12 2.13 2.09 2.13 2.14 2.11

fm | Atk 2.69 2.62 2.74 2.82 2.75 245 243 249 2.53 2.54 2.55 2.49 2.52 2.53 2.50
b g 1.32 1.49 1.77 1.96 1.96 1.80 1.79 1.85 1.88 1.89 1.90 1.87 1.89 1.89 1.87
5 SR - TR 2.01 1.98 222 233 223 2.01 2.04 2.13 223 224 222 2.17 2.19 2.19 2.17
P - YE 1.74 1.83 2.10 2.13 2.15 1.93 1.91 1.98 2.01 2.02 1.94 1.84 1.86 1.86 1.84
JUM - Il 1.17 1.14 1.26 1.36 1.40 1.24 1.25 1.30 1.32 1.32 1.32 1.29 1.31 1.31 1.29
AeifiE 1.69 1.86 2.10 2.05 2.18 1.87 1.98 1.88 2.00 1.93 1.85 2.07 191 2.04 1.97
Uk 1.69 1.86 2.10 2.05 2.18 1.87 1.98 1.88 2.00 1.93 1.85 2.07 191 2.04 1.97

e e 1.69 1.86 2.10 2.05 2.18 1.87 1.98 1.88 2.00 1.93 1.85 2.07 1.91 2.04 1.97
e S 1.69 1.86 2.10 2.05 2.18 1.87 1.98 1.88 2.00 1.93 1.85 2.07 1.91 2.04 1.97
UM« T 1.69 1.86 2.10 2.05 2.18 1.87 1.98 1.88 2.00 1.93 1.85 2.07 191 2.04 1.97
i - Y 1.69 1.86 2.10 2.05 2.18 1.87 1.98 1.88 2.00 1.93 1.85 2.07 191 2.04 1.97
JUN - I 1.69 1.86 2.10 2.05 2.18 1.87 1.98 1.88 2.00 1.93 1.85 2.07 1.91 2.04 1.97

# 5-45 HXORENS O CHafEH A% (P + LIER 72 L) [kg-CHs-C/hal

HH 1990 1995 2000 2005 2010 2013 2014 2015 2016 | 2017 2018 2019 2020 2021 2022

AeiE 585 588 636 665 690 647 652 676 682 682 675 654 663 665 662

Hk 573 636 714 739 727 696 699 722 739 742 745 734 744 746 739

il | e 741 725 753 772 754 684 679 694 702 705 708 693 701 703 696
DBk 181 202 237 260 259 240 238 246 250 251 252 248 251 251 249

5| dof - 436 429 477 499 478 435 441 459 479 482 477 467 472 472 466
PE - UE 422 439 491 499 501 458 455 468 474 476 460 440 445 445 440

HE JUIN - Il 158 155 169 181 186 167 168 174 176 177 177 173 175 175 173
7K e 574 621 686 670 708 621 654 624 657 638 618 678 634 669 649
M~ Hk 627 673 736 721 758 673 705 676 708 689 670 729 686 720 700
B e Eld 507 548 603 590 622 548 576 550 579 562 545 596 559 589 571
. e B3R 226 248 277 270 287 248 263 249 264 255 246 273 254 269 260
i O - T 372 406 454 443 470 407 430 409 433 419 404 448 416 441 427
% PE - HE 411 445 492 481 508 446 469 448 471 457 443 486 455 480 465
it JUM - iR 221 242 271 264 281 243 257 244 258 250 241 268 248 264 255
K A 114 114 114 114 114 114 114 114 114 114 114 114 114 114 114
#k 175 175 175 175 175 175 175 175 175 175 175 175 175 175 175

M | JkpE 113 113 113 113 113 113 113 113 113 113 113 113 113 113 113

i | B 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18

| st - s 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35
PE - HE 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77

JUIN - IR 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16

A 585 588 636 665 690 647 652 676 682 682 675 654 663 665 662

#Hk 547 610 687 711 700 669 672 694 711 715 717 706 716 718 711

il | e 552 539 562 578 563 505 501 513 520 522 525 513 519 520 515

rel i 164 182 213 234 233 216 215 221 226 226 227 224 227 227 224

B | dufg - T 352 346 386 405 388 352 357 371 388 391 387 378 382 382 378
P - PYE 377 393 441 448 450 411 407 419 426 427 412 394 398 398 394

HE JU - P 139 136 148 159 162 146 147 152 154 154 155 151 153 153 152
7K AeifiEiE 574 621 686 670 708 621 654 624 657 638 618 678 634 669 649
-~ Hk 600 646 709 694 730 646 678 649 681 662 643 701 659 693 673
=3 e e 359 392 438 427 454 393 416 395 418 404 390 433 402 426 412
: HE 5B 204 223 250 243 259 223 237 225 238 230 222 246 229 243 235
[ O - TR 300 328 367 358 381 328 348 330 350 338 326 362 336 357 345
{*ﬁ P - PYE 367 399 442 432 457 399 421 401 423 410 397 437 408 431 417
{'%g JUML - P 192 210 235 229 243 210 223 211 224 216 209 232 215 228 221
Lt Elai3 114 114 114 114 114 114 114 114 114 114 114 114 114 114 114
Hk 153 153 153 153 153 153 153 153 153 153 153 153 153 153 153

i el 33 33 33 33 33 33 33 33 33 33 33 33 33 33 33

it | 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17

A o - i 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21
HE - PYE 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57

JUIN - Il 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19
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# 545 HBXOFMED SO CHaHEHARE (FF LIER 722 L) [kg-CHs-C/ha] (FeX)

THH 1990 | 1995 [ 2000 | 2005 | 2010 | 2013 | 2014 | 2015 [ 2016 | 2017 | 2018 | 2019 | 2020 | 2021 [ 2022

et 342 344 375 394 410] 382 385 400| 405 405 400| 387 392 394| 392

fEq 03] 471 530  549|  s540|  s16[ 519 536|549 552 553 | 545|553 | 554 549

Fifh [k 556 543 566 581 566 510 506 517 525 526 529 517 523 525 519
D | B 122 135 157 172 171 159 158 163 166 166 167 165 166 167 165

O | it - ik 198 194] 217|228 218 197] 200 209 218] 220] 218 213 215| 215 212
HE - P 166 174 196 199] 201 182 180 186 189 190 183 174 176 176 174

JUM - Bl 131 129 141 151 155 139 140 145 147 147 147 144 146 146 144

H It 335 365| 407| 397 41 366 386 367| 389 376 364| 402 374] 396| 383
’gf ik 463|  499| 547|536 564|499 523 501 526 511 497|541 509 535|519
r’* e 366  399|  444| 433 459| 399 422{ 401 04| 411 397  438] 408| 432[ 418
s e LR 151 164 183 179 189 164 174 165 175 169 163 181 168 178 172
i S - T 167 184 206 201 214 184 195 185 196 189 183 203 188 200 193
s E - P 162 176 197 192 204 176 187 177 188 182 176 194 181 191 185
" JUM - D 185] 202|227 221 235] 203] 215 204 216] 209| 202 224] 208| 221 213
ElR{3 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39

e 119 119 119 119 119 119 119 119 119 119 119 119 119 119 119

I | ek 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46
AR 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17

A i - 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
i - P 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17

JUIN - i 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

it 236 237| 259| 272 284 264| 266 277| 280 280 277| 267[ 271 22| 271

e 207 333] 378| 392 385| 367] 369 382| 392 394 395| 389 395] 395] 392

il Ak 403|393 410] 41| 410 369 366| 375 380| 381 383  375]  379| 380 376
D Bk 90 100 116 127 126 117 117 120 122 123 123 121 123 123 121

O [ ol - ik 89 87 98 103 98 89 90 94 98 99 98 96 97 97 95
88 92 105 107 107 97 96 99 101 101 98 93 94 9% 93

75 73 80 86 88 79 80 82 84 84 84 82 83 83 82

A 231 252 281 275 292| 252 267 254| 269 260] 251 278 | 258 274 265
B 328 354] 390| 382 403| 354 372 356| 374| 363 353| 386| 362| 381 370
r? e 264| 288 321 313 332 289| 305 290| 307| 297 287 317| 295 313 302
m e 111 121 135 131 139 121 128 122 129 125 120 133 124 131 127
- 75 83 93 90 96 83 88 83 88 85 82 92 85 90 87
s 86 94 105 103 109 94 100 95 100 97 94 104 96 102 99
e 105 115 129 126 134 116 123 116 123 119 115 128 118 126 121
21 21 21 21 21 21 21 21 21 21 21 21 21 21 21

71 71 71 71 71 71 71 71 71 71 71 71 71 71 71

g [ 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31
i 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15

M - T 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
E - PUE 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

JUM - i 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

it 308  310] 338|355 369| 344 347|361 365 365 361 349 354 355 353

Hk 385 431  488| so6| 497 475|477 493| s06| s08 s10] so2| s09] 511 506

il | Ak 529  516] 538|553 539 485 481 492 499 501 503 492 498 | 499|494
DB 163 180] 209|228 228[ 211 210 216] 220[ 221 22( 219|221 221 219

O | sl - i 212 208] 232| 243 233| 212 215 224 233 235] 233| 227 230] 230] 227
I - P 225 235] 266|270 271 247 245| 25| 256 257| 248] 236 239| 239 236

4 U - i 157 154 169 181 185 166 167 173 176 176 176 172 174 174 173
I it 302 329] 367| 358 380 329 348| 331 350 339 328 362 337 357|345
Il piEd 44|  458] 504 493| 520|458 481 460 484| 470| 456|498 467[ 492 477
f; s AP 348 379]  42| 42| 437] 380|401 382 403| 390 378 417] 388] 411 398
e B 201 218 243|237 251 218 231 219 232|225 217 240| 223 236 229
# i 180 197] 221 215 229 198 209 199] 211 203 196]  218] 202 215] 207
P 220  239| 266| 260 275| 239| 253 240| 254| 246 238| 263| 245| 259| 251
P 22| 243] 27| 2650 282 243| 258 244 259 250 242| 269] 249 264| 255
K 33 33 33 33 33 33 33 33 33 33 33 33 33 33 33
97 97 97 97 97 97 97 97 97 97 97 97 97 97 97

b3 83 8 83 8 83 8 43 8 43 e 43 e 43 83 8
i 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
H 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13
27 27 27 27 27 27 27 27 27 27 27 27 27 27 27

13 13 13 13 13 13 13 13 13 13 13 13 13 13 13

171 172 188 198 206 192 193] 201|203 203 201 194 197 198 197

268 301 342 355|349 333[ 334| 3d6| 355 357| 358] 352 358| 359 355

Fi 356  347] 362|372 362| 326) 323 331 335 336  338| 330 334 335 332
b (B 111 123 144 157 157 145 145 149 151 152 153 150 152 152 151

S | s - i 119 117 130 137 131 119 120 125 131 132 131 128 129 129 128
E - puE 156 163 184 187 188 170 169 174 177 178 171 163 165 165 163

j JUM - iR 93 91 100 107 109 98 99 102 104 104 104 102 103 103 102
Fy E[RI30 167 183  205] 200] 212 183 194 184 195 189 182 202 188 199 192
fil b 296  320] 354|346 365|321 337] 322 339 329 319] 3s50] 327] 345 335
ff pE 232 253 282|276 293| 253 268| 255| 269| 261 252 279| 259|275 266
" e | B 138 150 167 163 173 150 159 151 160 154 149 165 154 163 157
i S - T 101 111 124 121 129 111 117 111 118 114 110 122 113 120 116
i E - P 152 165 184 180 191 165 175 166 176 170 164 182 169 179 173
s JUM - e 131 144 161 157 167 144 153 145 154 148 143 159 147 157 151
i it 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
ke 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59

I | ek 22 2 22 2 22 2 22 2 22 2 22 22 2 22 2
M | gk 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
| i - R 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
IE - P 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17

U - e 7 7 7 7 7 7 7 7 7 7 7 7 7 7
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B EEE

MO BIKFGVEA E RS (4) (REMOKPES THEH N OEM AR Er ) (RSl & vz,
PEARVERIS (). KEEHES (K. AEWERES () 1TZNENLLTOR 5-46~FK
5-49 TR LT BMOKER ZEORET — X 22N nHW T 5,

W LSRR E K H i fE L, BREER DM RSB SA R BMOKER) O FEMIRGIC
B 14 HUEOFRFLCTCHS TEMFPFL) OFEMEIEE Lz, 2B, P FLEEDHE
Bl %t B IRIZ A4l 2015 NGBS N TE Y, T LIEE S 2015 FEE LA S
95,

% 5-46  HIOIKARIEREAE (4) [khal

18 [ 1990 1995 2000 2005 2010 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
JbEE 146 163 135 119 115 113 112 111 108 107 106 106 105 103 102
T‘ =d 525 539 456 444 429 419 419 414 413 412 412 412 408 407 403
+ Ikl 258 260 221 218 213 215 216 214 213 212 213 213 212 211 210
}JE R 386 390 336 331 322 324 323 322 320 318 316 314 312 310 308
5 HF - UTEE 261 264 217 208 199 198 196 182 179 177 178 177 176 174 172
2o | HE - WE 236 232 187 182 178 175 173 170 167 165 162 159 157 155 152
L Jul - ppii 246 251 207 206 202 203 201 199 196 195 192 192 190 188 186
&t 2,058 | 2,098 1,758 1,708 1,657 1,647 1,639 1,609 1,597 1,586 1,579 1,572 1,560 1,549 1,531
s — — — — — — — 0 0 0 0 0 0 0 0
M EE — — — — — — — 2 1 1 1 1 3 3 3
t e — — | =1 =1 =1 =1 = 0 0 0 0 0 0 0 0
IE ES — — — — — — — 0 0 0 0 0 0 1 1
o o - T — — — — — — — 11 12 13 11 12 11 11 11
& | HE - E — — — — — — — 0 0 0 0 0 0 0 0
0 U - phis — — — — — — — 0 0 0 0 0 0 0 0
i — — — — — — — 13 14 14 12 13 15 15 15
(F) EELCHEEEL TSI IR L TELOONFREEATHS
() TR OEMEREFRT) RO [ERER2A BRI E B A4
# 5-47 HEKMHEEIS ()
Hhiak 4 FFRHEREIA H HEBRFREEE & PR RBEIE
AeiEE 51% 42% 7%
HAE 63% 31% 6%
B[S 69% 26% 4%
B IR 59% 32% 9%
B - T 69% 23% 8%
HHIE - P 65% 27% 8%
JUM - P 74% 21% 5%
(HH8) T35 4 Yk L HoR| A 2 i SL AR A
7% 5-48 KEBEIS (f)
Htak IR K HES | IR K BRI S
AeiiE 48 % 52 %
ik 5% 95 %
Bz 4% 96 %
BE IR 14 % 86 %
TRV - TR 11% 89 %
HhE - Y 8 % 92 %
JUIN - P 7 % 93 %
() TEBEEsRIR SR T A - LR FFAFZE)
7 5-49 FBEOEEYEBTIEOEIS (fo)
EHH 1990 1995 2000 2005 2010 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
5 i 63% 70% 1% 72% 74% 84% 85% 83% 82% 82% 82% 84% 83% 83% 84%
5 FEHE Rt A 17% 10% 9% 8% 9% 7% 6% 5% 6% 6% 6% 5% 6% 6% 5%
it A 20% 20% 20% 20% 17% 9% 9% 12% 12% 12% 12% 11% 11% 11% 11%

(Hi8#8) 1990~2007 4-Mf : [ HIBERBE LR A )
2008~2012 45l : [ HEEHSRIREN TN A -« HHERFBREFEE)
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e

é‘i}
i
I

2013~2014 4F{f « [+ ER %) B0 A P

2015 FFELAME « T B R

) THEEREELRRIO—EH
B RHERM

ERE A S

ST A

HEHARB DO R FEPEIZ. DNDC-Rice EFAMBEE L2 6%% V-, &8O NIk
W, THR N OVERT AT ) (O S /KA OREERZE (1%) Z#8H L2, £ ORE%.

PEHE ORI EVEIT 6% & 3l S 7=,

B BRIO—EMH

PEHEIIRE RS — B LERES L, Hitz W TRES TN S,

d) QA/QC &1RiE

2006 & IPCC HA RT7 A ST HIET, —fKi7e A X U QC T =% hE L C
W5, iR A X MU QC IZiE, JEHEDEEICHW W AIRENE, HEHRESE T
A=A DF xv 7, ROHMEROBENE £S5, QA/QCIEFNC OV T, BIF 4 1238

LT,

DNDC-Rice £ 7 /L ip bR & iz A Z U PRHBEOHEEM & BB 5 A 2 RO %
HIfEOLL#ZIX, Minamikawa etal. (2014) . #ffl (2010) . Katayanagi etal. (2016) D@72 &
THEHE S, MESINTW5D, T 5-6 1% Katayanagi et al. (2016) (ZFCE S 4L TU HAER] A

2 HEHE O FERNE & DNDC-Rice EF /MIC X AHEEEDO I TH 5, if

(2% &, CHatk

HEOHEEMITH AR O OE N L DXL DX &2 L, FERME & &S WHEBEZ S > T
7= (=0.861) & ##E LT\ %, F7z, DNDC-Rice E7 /L6 EH S vz IR E A A3 E
DA L_y b UICHEAT D Z & O Y MERERIZ OV TIE, Katayanagi etal (2016) OH TfT

Y EEHIT, BREHEBRMNEORESRBZ BN THLRFEZIT> TS,
1000 —
r=0.861 AYS1
o= 800 | RMSE=93.5kgCha? . AY2
g O -7
) OID o" .F3
< 500 } o
N o O.- ON4
e 2 ) O
8% 400 b .- O ® G5
N ] e [ ]
Bgmaﬂ |:|,"‘ A O A6
]
22w o M AR
= %
o . ﬁﬂl- + KM8
0 200 400 600 800 1000 +KG9

FPNZ X5 CHy HEH B (kg-C ha'h)
X 5-6 4[] A Z oHEHEOFERE & DNDC-Rice &7 /VIC & 5 HEEH O ik

(Hi#h) Katayanagietal. (2016) Fig.3 LV 51/

e) Bit®E

2019 HFELIKED DNDC-rice &7 /W IT D HEMBRAELZKE L2729, 2019 FELIE
ICBWCTHEHEN R SN, FitREOEEOREIZ OV TIL 10 S,
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f) SEROBEHERUVRE

FFRAIZ DNDC-Rice BT /VDMFIEREAL, R « 7 v 77— h SN, BIR
DNDC-Rice &7 /L O A Z#Hatd 5,

5.4.2.X/KHA. FKA., £0dn/KEA (3.C2.,3.C3.,3.C4)

KAKH., EAKBIZDOVTIX., International Rice Research Institute (IRRI) @ World Rice
STATISTICS 1993-94 (1995) \Z/RENTWDH ERY | WAEIZIFTFELR W=, INOJ &
LT L7,

Z DO DRI DOV TIX, World Rice STATISTICS 1993-94 (1995) (/&N TWA LB |
FEREOVERM N E 2 D08, PERGIZIEAK L2 W IFR RO 72 M TS S D, CHy AR 1A
KR MEE TH Y . HESBEAMEICER 72 T E CHy IR S 7wy, 6> T, INAJ &
LG L7,

55. EAMDTE (3.D.)

BRSO N0 OB (EEE SRR OE, AL ERIEEORIE, kS
DY), 1EMFRE DT A, HEABH ORISR X D BRI EEl, g
OB ROMESEE CRRILRE, EREM) 2t IcEmE, MEEITI.

2022 FENCHBT D ZOAT TV =05 OIRENES APEHEIT 5,203 kt-CO, aH TH Y |
KN EOEEMES APEHE (LULUCF Z2FR<) @ 05%% 5 T\5, £/, 1990 FE
OB L T 25 & 21.9% DD & 72 o T D, 2D 1990 4EEE) S OHEH D o 7058
RITEERSE IR (L IERh) i fH 8. FE 5 AR RO A ME B &2 L2 &1
X560 THD, TOERIEIZITENEO RO LD Z & (R 5-56)
&L —EROHBEIZ W TR, T KO ERIBY A BT 5 - DICRERSEESHER I
itk A,

#5-50 EHHO 5 0 NN OHEH & (3.D.)

A X4y B 1990 | 1995 [ 2000 | 2005 | 2010 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
1 SRR I 62| 53| sol as| 42| 42| 41| 39| 39| 39| 39| 38| 38 38| 38

2 AR 55| s2| so|l 44| 48| 47| 48| 53| s3] ss| sa| s sz si| sa

iD1. |3 5 AR o1| o1 o1 or| or| o1 o1| o1| o1 o1| o1| o1| o1 o1]| o1
EHHEH | 4 pempits 14 14| 15 140 12 12 12| 12| 11 11 11 L1 L1 11 11

5 et K0 15| 15| 14l 14|l 14| 14| 14| 14| 14| 13| 13| 3| 13| 13| 13

O 6 AT OB 04| 04| o4 04| 04| 04| 04| 04| 04| 04| 04| 04| 04| 04| o4
iDpa | LKL 36| 34| 32 30| 29| 29| 29| 30| 30| 30| 30| 29| 30| 30| 30
DR | o geseomi - ettt 64| 59| 57| 54| s1| so| so|l so| 49| sof 50| 49| 49| 49| 49
aar kt-NO 25.0| 232] 223| 209| 201| 199 198[ 202| 200| 203 201| 197| 197 197 196
kt-CO#%5 | 6,658| 6,138| 5903| 5527| 5317 5277| s50241| 5343 5310 5373| 5339| s5214| s5224| 5212 5203

5.5.1. BE¥HHE (3.D.1)

RO TN 6 1%, B AREL O AL, AREIEOREAE, BBEE O, 1EY
BIEOTZIARICE D EBEPICT VB2 A AU BREL, HREMETTEDT V=Y
LA F U DEBRREE R IR SN DB TN O BRAET D, £, WIREER/HET 1B
FET N0 FAT 5,

F7. EHEICBWTHBYM NSRS 5 Z LoaME HEA ST ik, BHE
O« EIZ LD NoO 23341 5,

ek, EH (FAIEEHES OEM HENICE D, R 5-56 2H) ~O MR, 1%
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e

%
i
I

BB OREIEIC L D NoO BEHHEIX NS T T —CRET 5,

55.1.1. |EEERIEH (3.D.1.a)
a) BEHRERAT I —DEREA
AHT TV —TiE, BHMO BEA~OMBEERIEE (LD OREAEIZEE S N0 HEH
DEEEIT I,
b) Ak
m HEAE
NoO HEH B S\ TIE, 2006 4F IPCC HA RTA v DF Va2V U — (Vold, p.11.9,
Fig.11.2) ZHEVy, T EM B OHEHRENFIET D72, TieR I CHEETT - 12,

F7-. AEIHEIFIA DAL 2 BN L, S 0 NyO HEH & 2 4mi] 3 2 Pk H B 3
WZOWTHEEITHAIAAT,

E = Z (Fsnij X EFyj) X 44/28

E D THEA O MEEEEAREE (L FIRED ORERICLE 5 N2O HEHI & [kg-N2O]
Fsnij AEWRE | O IR ST ERIEEL 0 EHFE R [kg-N]

EFij AERE | DILFRER} j & A L7356 @ NoO HEHIFRE [kg-N20O-N/kg-N]

i : EdFE

Jj RERFOREE P EIHIFIA Y L7 L)

B HEHRE

PEHRERIC DWW TR, BAEOKH-CRIE SN2 T — % 2t L, {bFRIEEt o ANEHRE
ENOHEH BN . B EME O MRS AR E Lz, Fo, bmslFIA » (bEiek 2 i
A L7356 OB RE0T, B EM A OHEHFREIZ NoO OB Z 23 TE LT,

T2, EMOREEIC X D EHRHOENEZ L LT & 2 A, MOEMIZEE AN AEITE
<, KRERAEEIIRNZ EXVHBA L2, L L, MOEBICOWTIEARRET o727z
B, BEHMO BEAORIEICE S NoO OHEHAEIL, KiE, K. EOMOIEM O 3FEHEIZX
D UTHRIE LT, 728, BOEIZIZKLKBEED FENA A L TERY ., gkED Lz
DTS O NSO HEH &R D720 Z &3 T EOHEHAREAS 2006 42 IPCC A RZ A 1T
IRENDHEHBRE DT 7 40 MEICHAMEWEH TH DL EEZBND, 2B, KigOHEHIFR
Hx, 2006 4 IPCC HA RTANZT 74/ MED 1 DL LTERAINTEY, EEMICZ
MHERED SN TWAHEIETH D,

R EINHIAIA 0 AL AR 2 3N L72BR D NoO OFIER 1T Akiyamaetal. (2010) (28T 5
T YT 2 RAVIEEHZ XD NoO HITEER (26~36%) O FIRETH 5 26% & 7% E L=, 72
B, BOAEICEBWTHEIHEA S LTHRMENTOWDEDIEEZLS NIV T VT 2 RTH DL,
—ERDALZAEE TIEBIOWENTIMENTND Z &5, HIRE D& KGN 2 kT 572
T VT 2 ROPEERO FIREEZ AV, 72, KRRICOWTIEAk St i<
W2 EMD, HAEIIHIAIA VAL A i S35 FTREMEDNE & A Elenie s, SRR B
FRE L72UN,

C_________________________________________________________________________________________________________________
National Greenhouse Gas Inventory Document of Japan 2024 Page 5-43



7 5-51 RO TEA~OFIREIOFEAEIZAE 5 N0 HEHARE

1E4FE PR (R bamiIA 72 L) PR (R EEHIFIA D)
[% : kg-N20-N/kg-N]] [% : kg-N20-N/kg-N|
KT 0.31% —
7% 2.9% 2.1% [=2.9% X (1-0.26)]
Z DD VEY 0.62% 0.46% [=0.62% X (1-0.26)]

() Akiyama et al. (2006 a)
Akiyama et al. (2006 b)
Akiyama et al. (2010)

m EEE

LSRRkt R = RS TRy MERIER ) o IEFREEEEERE] 2 v,
ZOENOHFEMRA~DOEHEZRW b O EHAMO TEO(LEEEEH & & LTV (&
5-52), S BT, EMFERI O LEIEHE &%, S EMREOEM TR (32 5-56) 12, &1EW
T O BN RS 7= VAL R IER Sk 22 i B O RN E O R R (BBH. 2001) 230 TE
Wil o> %2 35 hE B AY T HME A2 RO, TEWRI O F R Y 2120 U b ieEhie H &%
BVEWRNZE Sy LT,

(RA; x RF; x 10)
Y (RA; x RF; x 10)

Fsyi = (Fr — Fpgpsy) X

Fsni AEWHE | OB S bR EE A & [-N]
Fr AvFRERHE AR E [-N]

Frrsr RSO LR E A & [N

RAi AEWFE | OFETEAE [hal

RF; AEWFE | OHATEA Y 72 0 (LR E A & [ke-N/10a]

TER I D REEE &I DWW TIX, 2000 FFICf TN 2B ERA (BH. 2001) (2X 0 &1EY
B OfEAE B PR, ARE RSN R ST\ D, BEMFHIEIC LS &, Kb, &%
FR<AEMIZB WD CIRERNZRIEIEEDO BB RV RN EBZ NI D, ZbOEY
[ZOWTIE, BB (2001) (2K 2 HAL RSN 7= V(L2 REHE & 0T — 4 (3 5-54) 22T
DOFTxF L C—RICEMH L,

ROREEEIZOWTIE, BIBERORET D IERRENES DR E L S T REMICELL L TV D,
Bper (2005) 25F & 72 1993, 1998, 2002 FIZH1T HAMICKT T 2 EFEHE (b PEk
CEREEIDEI R EROAHE) LEM (2001) (2B DA DOILEIEE & AREE LR O H
ZFWT, 1993 45, 1998 4=, 2002 I E O LAk i F & & A HE IEEHiE & % et
L7z F7o. i L7Z 3 MEDOHAEEZ FVT 1993 4225 2002 4F F Tl 2 PNifi, 1993
FELIRTIE 1993 AR 2 P8 2 (8 & . 2002 4ELLRRIE 2002 AR 2 PR 2 B & L., BERIIT — & 1Bk
L7= (F&S5-55%),

KFGO BN HEFE Y 72 0 AL R IERHE H Blc oW TiE, (AR MEREE | |2k vl Tx
LEFEORIRET — & % Hv, BERGIZ OV T, AKREOE TR Lz,

A EBNHIALA D AALFAEBHZ DU TR, 1996 42 X 0 i (i ~— ) (b AEekiE A &
(&) | ONE) BT 2EMKEEDT 2 2FEHA L, TNOICEENDILEHEGHRIT
FEA—H—FEOEETH D 13%%HV 2, ORI 1996 FEIZEE D . ZHLRTO
F =B NRNE DD, 1996 FELIATC b I E DR LIHAI O RN H - 72 2 & B HERI S 5,
F o, ABEHIFIA A BFEAEEN T, KRG O AEEHEm I3 U ChEH S5 AlaerERNIE & A
EpnT= b KEE K O AEBHE M 5 520> B BR Tz,
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# 5-52  AvAEE i A & [N

HH 1990 1995 [ 2000 [ 2005 [ 2010 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 2022
ALk AE 8 611,955 |527,517 |487,406 |471,190 |409,590 |1409,918 |394,629 |372,339 |374,879 |374,879 |374,879 |374,879 |374,879 |374,879 |374,879
{EZENE R 5 GRAR) 288 248 229 222 193 193 186 175 176 176 176 176 176 176 176
{E2ENE R 5 (R ) 611,667 |527,269 |487,177 |470,968 |1409,397 |409,725 |394,443 |372,164 | 374,703 | 374,703 | 374,703 | 374,703 | 374,703 |374,703 |374,703

(TE) A O L2 IEk 2 & e
() AbPIeehi s - TR > HISEET
LR (BRAR) - AT~ 2 b LITHH

# 5-53  FALIHIFIA D ALFIEB O HifiT & (EREN—R) [t-N]
HH 1990 | 1995 | 2000 | 2005 | 2010 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

LA D (I
HiF R (FR~—2)

(F) ®EPORFREEEEY 13%E LTHRH
() EMKER A

# 5-54 YRR R EALER Y 72 D AL B OKAG. A LASh)

NE NE| 4,030 4290 | 4940| 7,.800| 4,550| 5,070 5,330( 5,070 5,590 | 6,045 5,785( 6,084 6,084

YEMRE Jite & [kg-N/10a]
55 21.27
i) 14.70
v L x 12.70
TR 3.10
fAEEHEY) 10.00
AL X 6.20
*x 10.00
Mgk (X xEt) 4.12
£ 16.20
Ta=1EW 22.90
=iz 15.40

(Hi#) #H (2001)
#5-55 HCHEFEYS 7 0Pk & OKFG. 28) [kg-N/10a]

HH 1990 1995 [ 2000 [ 2005 | 2010 [ 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
L2 NEEHE B OKFR) 9.65 8.71 7.34 6.62 5.95 6.10 597 5.85 5.85 5.85 5.85 5.85 5.85 5.85 5.85
fL2EAERHE & (OF) 5723 5488 48.06| 44.76| 44.76| 44.76| 4476 4476 4476 | 4476 | 4476 | 4476 | 44.76| 4476 | 44.76

(HL) JKFG : [R5 > MEREEE ] % Brh (2005), #H (2001)
# 5-56 VEWFERIVERTFE [khal

VEY 7 1990 1995 [ 2000 [ 2005 [ 2010 [ 2013 [ 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 2022

953 620.1) 564.4| 5249| 4763| 4654| 4534 4521 4489| 4441 441.7| 4373 4325| 4249| 4198| 4125
KR (F3H) 2,055.0 | 2,106.0 | 1,763.0 | 1,702.0 | 1,625.0 | 1,597.0 | 1,573.0 | 1,505.0 | 1,478.0 | 1,465.0 | 1,470.0 | 1,469.0 | 1,462.0 | 1,403.0 | 1,355.0
Rttt 3463 3149| 2862 2654| 246.9| 237.0| 233.8] 230.2| 226.7| 222.7| 2184| 2149| 211.0| 207.7| 204.2
x 58.5 53.7 50.4 48.7 46.8 45.4 44.8 44.0 43.1 424 41.5 40.6 39.1 38.0 36.9
IFnLox 1158 1044 94.6 86.9 82.5 79.7 78.3 774 712 712 76.5 74.4 71.9 70.9 714
T 256.6| 1555) 191.8| 1939) 189.0| 1785| 181.0] 187.6] 187.7]| 1879| 1854| 183.6| 1833| 184.0| 1883
R ED 1,096.0 | 1,013.0 | 1,026.0 | 1,030.0 | 1,012.0 | 1,012.0 | 1,019.0 | 1,072.0 | 1,082.0 | 1,084.9 | 1,068.6 | 1,059.1 | 1,052.6 | 1,102.5 | 1,130.0

| b B 646.7| 660.7]| 644.7| 630.6| 616.7| 611.1| 607.7] 606.5| 603.4| 601.1| 598.8| 596.9| 5952| 593.5| 5914
ML X 60.6 49.4 434 40.8 39.7 38.6 38.0 36.6 36.0 35.6 35.7 34.3 33.1 324 32.3
% 366.4| 2102 236.6| 2683| 2657| 269.5| 272.7| 2744| 2759| 273.7| 272.9| 273.0| 276.2| 283.0| 290.6
Mgk (ZiXEETe) 29.6 23.4 384 459 49.7 62.9 61.4 59.7 62.2 64.5 65.5 67.1 68.3 67.2 67.3
ES 59.5 26.3 59 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
LY 1429 1245] 1163] 1103] 1048 9.5 97.8 98.8 99.3] 100.3 98.2 97.3 97.9 99.9 99.0
i3z 30.0 264 24.0 19.1 15.0 8.9 8.6 8.3 8.0 7.6 7.1 6.5 6.1 5.7 3.6
5] 189 11.6 7.1 4.5 29 1.7 14 1.2 0.9 0.8 0.8 0.7 0.6 0.6 0.5
aat 5,256.2 [ 4,783.7 [ 4,408.5 | 4,295.1 | 4,147.4 [ 4,085.0 | 4,063.9 | 4,046.1 | 4,023.2 | 4,006.3 | 3,979.9 | 3,954.9 | 3,928.9 | 3,916.6 | 3,893.6

(H) T L koo TEPRAREAHET, 7213 0 AT Z RS R
5 RMOKEERAE RS, TR LS O/EY) « THE R OB RS AT

C_________________________________________________________________________________________________________________
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(72770, TLEEY) (oW TiEE. Rl TASY, &) XVDDOEHMLHEE LMD
TR OEMEZLSIWMETH D, 2016FEME TD TBE] IO TIE, T L X Omifi%
ZLBIWETH D, Elo, 2017HE OB - Jofft - B - fIEEHEY - Mz oW TiX, By
AR OEMNHEREHENEILE SN0, N6 OEHYHEICHSE LTE N D EH OB ik
DOEFNEBESEMO B N—REZH L THZ L7, )

c) FHEEMLERIO—EMN
B FHEEM
PEHERE D ARSI L, BEHERE D L TH 5 Akiyama etal. (2006 b) 7> 53R 7= R

P (113%) 2o, IEEhEO RFESEMEIT, THH L OEMR mfEs e (2R S 7oK H i
OIEHERRFE (1%) TR L7z, ZORR, P EOARHESEMEIL 113% & 5l s 7,

m FRIO—EM
PEHBIRSRIIIC B L HESE, 7—2 Y =22V THES LTV,
d) QA/QC L &3t

2006 - IPCC A KT A AN T HFIET, —ii7e A X b U QC Ffe & &9 L T
W5, —iieA X Y QC ITIE, BEHEOHETEICHW T W AIRENE, PEHfREE Z
A—=HBDF =y 7 FOHMSERORGENE 11D, QA/QCIEENZOWTIX, B 4 1IZ5ER
LTW5,

k. B"OEOHEHREE IPCC HA RTIA 0 DOF 7 30 MEDNKE S BARZHBIZHON
TiX BRe THEHERE IZREE L TV 5,

e) Bit®E

2020 FERE, 2021 AEFE O OVERT AR, EWFH MEIE S L7272, 2020 4FLE,
2021 FEEDOPEH ENFRHE S, FRtREOEEBOREIZ OV TIL 10 ESHE,

f) SEOUEHERVEE
FriZ7a L,

55.1.2. BEZERIEH (G.D.1b)
a) HEBIRA T3 —DERA
KA 7 AV —TlE, BEAMEE~OGERENIEE (Z&EPE Wk kO O AR KD
DOREHIZE S NoO HEH DR IEZAT 5,
b) AL
B BEAE
2006 4 IPCC HA RZA DT> a Y — (Vold, p.11.9, Fig.11.2) IZHEV, Tier2 i&
TNOFEHHEDREZIT 572,

E = Z (Foni X EFy) X 44/28

L

E RO HHEA~OEREEICE ORI S N20 HEH & [kg-N20]

Foni AEWFE | ORI SN GREIRRNC S En b ERE [kg-N]
EF ;i AEWTE | ORBERREN A A L7256 O NoO HEHAREC [kg-N20-N/kg-N]
i R
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e

é‘i}
i
I

B BEHERE

(b fekh & AREERtORAZEFRR®EE NNOPFHEOMEBEME L 2 A, KigE KT
W, EHRBUC A BN o Tolc®, EEZEFINE (3.D.1.a) OHEHRE sk
A L) 2R LT,

LDOVEMIZ SN TIE, AREEIERIOFEEE = & 12 Akiyama et al. (2023) 278 &7z b PRk
ZOFH L7254 (without synthetic N fertilizers) @ 2 > 1:35 % 4 7 (Andosol, Non-
Andosol) BIOHEHERE D IEEEEZ iz,

FEHEE O OPEHREIC X, FTHEIE & AT U —OINENEREE Vv, K, BT
NHERROPEHIR 2 AW, ZOMFEZH T, 2019 kB IPCC HA KT A > OF 7 4 /v M
W,

TAKVGURAEEL, 2 OMAREIEE (LR, HEERIEM, £oft) odeHifRicix, £&
AR DO G FEENEEE (Non-manure organic fertilizers) DOHEHFREZE =, —REICE D
A B AEEHE ON LAV | 2F3E72 & D ON B IR B W HEE o ® L 0 6 NoO HE
FRED @ GRIE L FENZTNLLED EF) bO0REW, 7238, 2019 FELR IPCCHA R A
YDOT 7 AN METIEESHE MO T — 2 RE < BEINTEY, WYTELRWVWEEZZDL
N5,

* 5-57 AHEEEO PRI

AR EF [%] P 2PN

SEOHER « AT Y —OHNEFY 0.39 Akiyama et al. (2023)

R D HERE 0.70

B OHERR 0.83

DD S 0.60 2019 4F L B IPCC A R4
ARG URIEE 16 Akiyama et al. (2023)
ZOMAHEIE (LR, HIERIEM, Z o) '

m EEIE
EEE (FHEINEHCE TNARERE) 12OV T, 2006 4 IPCC HA RIA LIRS
iz (Vol4, pll1.12, Equation 11.3) b L2, LIFTORFEREZRG L LT,
Fon= Fau+ Fsew+ Fru+ Feompsub + Fooa
Fov P LR S D IR & E DR [kegN]

t
Fam AR SN AREHEE O E EN D ERE [ke-N]
Fsew DA IO SN D TARIBRICE EdEHE [ke-N]
Fru EAMECERA SN D LIRICEEN2EFRE [ke-N]
Fcompsub AR S AHEIREIEM (bbb, bask, £b0) ILHEENIERE
[kg-N]
Foou BRI S5 OMAREIEE (T, REM. R ) 1

BENDEFR [kg-N]

O ERAMTRICERAIALIRFJHEDVIIEEFNLIERE (Fuw)
B EEICHA SNSRI E ENLIERE (Fa) FELTFTOXTRLIELD
2. REHEEOMHPORERE Foweaw) 1O, HBEEOHEMHICEEN LI EFEE
(Fprp) . DNILTKBEITHR SN DEFRE (Fpsw) . RKKFIZ N0 & L THIET2EHRE (i
WFEEERL) (Fyo). KRETIZ NH;+NOx & L CHIR T 2EHFE (BESE2H%R<)
(Enmsenox) « PESEBEFEY) & L TGy U720 LA U 72 1% TINS5 70 E OB T,
EHUZETT LR WERE (Faiposa) TRV EZMH LT,
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Fan= Frotaraw— Fere — Fpsw — Fnz0 — Fnwz+nox — Faisposal

Fam EAICHER SN D FEEEoOMmT OEFRE [kg-N]

Frotal-aw CRED LS SN D EHRERE [ke-N]

Frrp RFEE PO E EN D EFEE [ke-N]

Fpsw AT AGEIC O S b EHRE [kg-N]

Fnzo CFEEPEE O D N0 & L TCRAFICHER LicERE (MEFEEERL) [kgN]

FNm3+NOx REPE oMM NH3 X NOx & LTHIR LesEHE (MBEEELXR<) [kg-NHs-
N-+NOx-N]

Faisposal D PEEEBEEY L L T ORI O 2 72 E OB TRMICETS L VW ER R

[kg-N]

BHEE DY OMPICEENLEHRE (Fpre) . DETAKEICHIR SN DEHRE (Fpsw)
REFIINO & LTHRET 2ERE (BBREEER<) Fro) 13 BBERSEHESHOEH
TRHE SRR E AW,

FEHIZE T LR WERE (Fagposa) 13, 2019 FFOFHE P WAL ST A RS i &
T AER 15 T & o BEESVRIREIG 2 -V CRHR LT,

#5-58 R AIRICHA SN EFZEHEOMICEENLEHRRE (Fa) [N]

HH 1990 1995 | 2000 | 2005 | 2010 | 2013 [ 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 [ 2022
SR OE R
F o) 683,190 [642,484 1604,830 | 569,646 554,199 521,676 | 511,887 511,445 |511,798 |520,932 517,661 |521,374 |522,727 (521,121 |511,837
TAF G D 5 /IR LI FKEIC L
MESNDHFESSARPOERRE 12,987 | 12,836 | 12,024 | 11,653 [ 11,365| 10,592 | 10,025 [ 10,119| 9,907 | 9,890 9,851 | 9,693 9425 9.251| 9,230
(F prp +F psw)

KEATIIN,O L LTHEH S %85
i - AT AGES #BR<)
(FIVZU)
KREHIZNH;, NOx& LT HEH &
DAEFE (L - AT 25k [ 236,054 |219,528 |202,664 184,778 |178,364 (166,498 | 163,830 [163,718 | 164,529 168,030 | 166,569 | 166,521 [166,620 {165,971 [161,177
) (Faws+F o)
FEHIZERIE LR W E R R
(F disposat)
FEF B S5 Fa P oM I
GENDERE (Fa)

5977 5663 | 5636| 6302 6845 6354| 6,172 6,098 | 6,033| 6,090| 6,011 6,040 6,066| 6,015 5953

40,698 | 35,271 | 36,112 | 46,106 [ 55,675 | 52,428 | 51,253 | 50,690 | 50,681 | 52,300 | 51,927 | 52,555 | 52,686 | 51,239 [ 50,298

387,474 1369,185 |348,394 (320,806 |301,949 |1285,804 (280,607 |280,820 |280,647 (284,621 283,302 |286,566 287,930 |288,647 |285,178

O ERMITEICHEAINIETKERICEENZIZZRE Fuw)

A IS S D TAKRER Few) 1, TR > MEEHERE | (CRE#E S 275 RIE
BIOWMIBERIZ AR FKEHROT —FNORE LEEREAREHIT L LI THIHL
77

O ERMITEFEICHEAINABOLRIZEEFNDIZERE Fr)

LIRICEENDEFRE (Fro) (3. BREEARERAE - BRERE [HAROBEIY WL %
NHRM LU AMO URBEROEFR &L H VW,

O ERAMTIRICHEAIIIHIERIEM FEho. £AK. Zho) ITEFNILIERE
(Fcompsub)

HERERIEM BIZ OV T, b b, A%, ZOOLOHBRIT—4 EhEFRICB W T
BLTWDLT =X I0EE) o THEE), EEEEH OfAEH L, bbb, b, £
bOOERZEHRICEL L, B 5514, {EHERECRllk LTV 2l (F 5-66) & HW»
77
O EBRMITEICERAIN-ZTOMAMERMIZEENDIZRE (Foor)

B S D 2 OMABEIRE (s, KREHM. 27z ) I8 Eh
HEFE (Foou) (X, A7y MEREE ) ([CR# SN AHEROMEREIZ TR vk
JERHER ) PO E LI EREAFRLHIT L LIk THEII L,
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S5 ERELE
% o NS NE=N I e NN JE T B
7% 5-59 AREIREL GHIEIEE, o ARE IR omiEE [kt

HH 1990 1995 2000 2005 2010 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

B R 384.1 3894 | 341.0| 262.7| 2683| 2983| 2682 300.6| 310.0| 2854| 287.5| 2772 2682| 220.7| 220.7
fnd 111.5 88.6 89.0 73.9 62.2 60.0 51.7 529 54.7 533 61.8 532 514 37.1 37.1
AR 113.1 134.2 112.8 114 16.7 16.2 18.5 20.0 23 20.0 18.4 225 15.5 13.7 13.7
Z DO B E R 159.5 166.6 139.2 177.5 1894 222.1 198.1 2277 233.0| 212.1 207.4| 201.6| 201.3 170.0 170.0

WL 6359] 725.7| 9824 | 494.8|1,064.3]1,203.7| 1,455.4] 1,852.7 | 1,810.9] 2,012.0 | 1,981.9] 1,569.6 | 1,712.6 | 1,753.2 ] 1,753.2
Rk 35 4.7 289 1.1 209.5 1677 265.0| 477.0| 4945 4913 | 484.8| 494.6| 4884 4924| 4924
VA otbliib ] 451.0| 4372 620.7( 241.0] 2214 2884 | 399.5| 4748| 486.8| 449.3| 420.1 414.6 | 403.4| 440.1 440.1
Z DM OREY)E R 181.4| 283.8| 332.8| 252.7| 633.5]| 747.6| 790.9| 9009 | 829.6|1,071.4|1,077.0] 660.4| 820.7| 820.8 820.8

15e 787.3 9352 | 817.7]1,287.4]1,395.6 | 1,355.5] 1,292.9 | 1,395.7 ] 1,351.7 | 1,377.8 ] 1,358.0 | 1,345.9 ] 1,261.5 | 1,259.8 | 1,381.9

(H#h) TR > bR
% 2 [ IR Fo g A e
7 5-60 SAREEEIOERZG AR
HEEE R} EFREFEE
fa g 8.0%
ARE 4.1%
= O OBk 7.5%
KA 7.5%
VAR V1D S 5.1%
Z O OFEY)E e} 4.6%
15e 2.7%
(H8) JBIRLIS, - TR o b EBIEEE |
B : BRAT/KEHET —# LVRE
53] 251~ % 2 NN A= =N
F5-61 BEHMTECHEA SN BEHREIRNCIE ENEFE [tN]

HH 1990 1995 2000 2005 2010 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
FaSREK (Fan) 387,474 369,185 |1348,394 320,806 301,949 |285,804 280,607 |280,820 (280,647 |284,621 (283,302 |1286,566 (287,930 |288,0647 (285,178
FRTGIRE K (Fgew) 21,257 25,250 | 22,078 | 34,760 | 37,682 | 36,599 | 34,907 | 37,685 | 36,497 | 37,202 | 36,666 | 36,339 | 34,059 | 34,016 | 37,312
UIRER (Fry) 10,394 4,747 2,116 874 427 286 273 231 204 223 260 234 197 200 200
HEAEEIEM B K (Feompsay) 18,316 | 15,514 11,485| 11,217 8,864 | 8879| 7,700 6.816| 6,774 6480 | 6,578 6471 6,589 | 6,247 6,231
ZOMABEREEH K (Fooa) 57,128 | 60,790 | 71,314 | 43,685 | 76,006 | 83,796 | 96,378 |123,560 (122,844 1130,034 (128,575 1108,916 114,802 | 113,401 | 113,401
Gt (BHHEEICHEH SRS
AR & £ h 5 2R ) 494,569 |475,485 (455,387 |411,343 (424,929 |415,363 [419,864 |449,112 |446,965 |458,560 |455,381 438,525 |443,578 (442,511 |442,324

O YR DERRMICRASIN-EHEIERICEFENIZREDHET

VEWFE | OEAMICHERA SN AREIREHCE SN2 EFE R (Fov) 12, Lo+
BHiH SN AN S ENDRERE (Fov) 12, FOME A SN IR ERE
NiREFEE (For) IOEOLEEG (EEFE) 23 U CHEG Lo, MIEEEAT, (EORE
DOHNLHIFE Y 72 0 AHE ARk Sk H 0 A & & 5 1EY | OEfEOREE ., SEREOFED
MRTHRL TRk,

(RA; X RF; /10)

Foni = F, X
ONt ON % (RA; X RF;/10)
Foni NEWFE i OERHICEA SN AREIREHCE TN EFE R [t-N]
Fon RIS SN AEREIERHCE S o ER R [N]
RA; ANEMRE | OFEFHEAE [hal
RF; AEWRE | O BATTRIFE Y 72 ) A ERHE A & [keg-N/10a]

ROBNRFESL 720 OFEEEHCE Th bR EICBE L <, LPRERC, B
(2005) 2 FE &7 1993, 1998, 2002 4EICH T DAMIC KT DM AE ((LFEe, A
BEERELOGFHE) L#5H (2001) 12T 28 O(L Pk & HEIREI O LA VT, A%
BRI OREIE & A HEFH L. BRiRFIT — 2 2{ER L7 (3 5-62 &),

LA OVEFER] O AL HIFE XS 72V OGN 21X, [LZIERk & [FERICEEHE  (2001)
DT —Z &R Uiz, BERRIZOWTIE, KO TR L, Z2d. 1EWRER]OER mEX
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LB OBEE AN D LFRERTH D,

7 5-62 BALEAEY T L AEIEEEHE (08 [ke-N/10a]
HE 1990 1995 2000 2005 2010 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
ARG A (OF) 20.77 19.92 17.44 16.24 16.24 16.24 16.24 16.24 16.24 16.24 16.24 16.24 16.24 16.24 16.24

(i) BFdr (2005). #&H (2001)
7 5-63 TEWMFERIEALEAE Y - 0 AEIEEE LT S8R E (KLU

17l Jiti B [kg-N/10a]
B3 23.62
KT 3.2
P2ii) 10.90
v L x 7.94
Tk 6.24
fRlIEEHEYD 10.00
MLk 8.85
*x 5.70
Mgk (21X xEte) 1.81
Z 0.00
T=1EW 3.96
7-iEz 11.41

(HH8) %M (2001)

c) THEEMEFRIO—EH
B REEEM

KRG & R ORI DR FEM 1T, Akiyamaetal. (2006b) 75RO 7= AHEEME (196%.
122%) . F3EHENR, WKEEHEND, FHIEHEID, TAIGIEIEEL, Z O OAFE L O R 1
Akiyama (2023) (TR ST/ X—E U Z A A GRDTEAHEEME ((100%~315%., -97%~
250% . -89% ~317% . -65%~161%. -65%~161%) . % O D& DHEIZ DO\ TIL,
2019 LR IPCC WA RT7A4 DT 74V MBE (83%) ZHW e, IEEVEDOAFEIMIZE L
T, RESARBRIL, THERGH & TRSHPE WL BRIERA ] (128 SRR
ZEDBRD T AWM (30%) ZEA L. TLSME, THH R OEMmAERR ) RS h
KB OMEERZER (1%) TRE L, TORE., JEHEO RHEEMEIL-38~96% & §F
fli &=,
B BRIOD—EM

PEHEIIRRIIMIC B LIEEESIE, 7% Y —AZHWTREINL TS,
d) QA/QC &1&iE

2006 4 IPCC HA KT A AN T FIET, — &M A X Y QC T & 2 50E L T
W5, R A X2 R QC IZIE, BEHEOHEEICHW TWAIRENE, HEHRESE T
A—=HDF v KOHBSGRORIGENRE ELDH, QA/QCIFENI OV TIL, BIFR 4 125k
LTWa,

e) BitHE

2021 O TFLHAREREIMRIE AR (2B DBEFOFERBIA, THKEEIETAE)
BT D T BT, BRI IS U D HPEDN R b AR R B, HERREE A B, R OVERSE
JEEREE RN TG - EIES272H, 2021 FEOF S oWk, HEIREIER H KK ONZ
OMMAREE IR R OPEH EN TN TN FHFE SNz, AREERILEOFEE = & ot
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BOBREICLY ., FEEOWHKOSFEE O EHENFHHEAE SN, FHetEOREORE
IZDOWTIE 10 EH R,

f) SHROWVEFHER VRS
B2 L,

5513, M REBEDHE DO (3.D.1.c)
a) HEHiEAT I —0DERHA
AKAT 2V —TiE, BEFEZEOHE W60 N0 HEHOFEEIT D,
b) FHikiR
G OPEE S 5 O CHay NoO HEHEOFE H LT 15316 FEeE oW oFH)

O T4 K, FEHE GOV, 7u47—) (3B.1.,3B3.,3.B4) ] KO k4, DAF, W
kOB HDEE, 37 (3B2.,3B4-)] TEEDTHMBLTWVD,

5.5.14. #E¥5%iE (3.D.1.d)
a) BEERATIU—DEHHA
RAT ) —TiX, (EMEEDEAMO HHEA~DOT ZIALIHE S NoOPEHOREET I,
b) AL
B BEAE
NoO HEHIE X 2006 - IPCC A R A &b LI L THEILTWD, HEHREIZIEZ 2019 4
BB IPCC HA RTA DT 74V MEEZH W, 7272 L, HHEOEEITHV T, 2006 4

IPCC A4 RT7A4 L DHELID L EMICHEHEZEETELEEZ20ND5 0 ONOEY
(FG. 75, B3, S LT, TAIW) [ZOWTITENEME O FiEE A=,

E =FEFX A;x44/28

E :N20 HEHH & [kg-N2O]

EF IR O T Z AL D NoO HEHFRELY [kg-N20-N/kg-N]

A BT EAENDEY () FREPOEFEE [kg-N]
B HEHRE

0.006 [kg-N>O-N/kg-N] (2019 4F2k B IPCC 7 A R 7 A >, Disaggregated (Wet climates))
m EEE
(E]

FaOH R OEMIRIE DT ZALEIX, FEMRICBWTHEL TS 7T —Z L0 REH L
bbb « bAROBET EIALBEOT — X 2 L, M ESOERREFOEFREIL,
TEXALBEICOHER (1988) NOHRELT-EEGAR bb « bk R UHE L,
F7-. WFEOEDERRE T OEEREIL, KOLER, AERICT 2 EmEIS . AERIT
T OH R EIS . T EERIEORREEAE DR LT, EERICKRT D M TR
& (Fracgerp) 1/ (1988) TRENTWD 27%% Az, AERICHT 2 8MEES
(DRY) X 2019 4L B IPCC HA KT A4 L TRENTWDET 7 4L MED 0.89 % 7=,
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Agice = Residue X Nig+ Y X DRY X Fracsery X Nag

ARice T ERAEN LIRS T OSSR N1 F)
Residue RO B oOERERET X iALE bbb - b [t]
N CFROH FEHEEOEREEE (bbb » bAaR) [% : kg-Nkg]
Y KOAER [t]
DRY EFERIIET 2 EmEIE (%]
Fracacr-y AEPERICRTT D FERIE RIS (%)
N3G RO TEREDEREGA R (% : kg-Nkg]
(%]

R L T, BELTICELFRIEE LT K o& TR nExtgl L, MxT
BRI —ELHRICESRESL LT, SHFIC 1 ERESERIND THE10 ) (Mm»ok 30~
50cm RO ETIED) pERGE Lz, THEID ) 2B LTI, AOREREDO > H 1/5 T
I S, SETTRCTORBEOEFHNITOND EUE Uiz, W, TR, T80 |
DOHAAREEFAE S 72 0 FRIE P ER BT mE L T U, RGP OEFRELHEE L, H5m
FEIZEMOKPES T OEREAEREEH) o7 —2 2 i,

A= (AAP+ At AMP/S) X10 X Area

Atea BRI T XA ENSEYERETOEFRE (ke NI (B)

Aap S FKEERRIZ L AR [ke-N/10a]

Arr D HBEIZ L AR R [kg-N/10a]

Awmp DI L DR (ke-N/10a]

Area c RVEAFHAE [hal

#5-64 B Sn-ERETOERESAE

SR DOFESH EREGAHE [kg-N/10a] fanpiil
WER | B4 7.7 REHL (1982), AT - 3 (2005). HEfth (1996)
Y | SR 19.4 K (1996)
PEIE fAE 11.5 Rt (1982)

(B4, S&5FU. TASL]

FAEM ORI AT NIAFMIEIC S Th D 2RI, AR (2000) 2> HRGE L7z
(EMEPER ST ORBETICEENIEFRE I, FHEDIGERE ((HEWFE ) U
MHP SR HfTREEE)) 2 C, 2RISR B LEIS, BEE ShoEE (RBifREE B iER%)
ROV EIG 2R UCHER LT,

ek, EMAFERELYT-VOBRBRICEENIEHRZRE) ITHOVT, &) EWTTERE
BESER AR ¥ —IMEEZ, TAIWV, W A, ERECFAeEE ZBG TeiE
HERAET A R 20100 OF—X % 1< S0, VX RZEREF (1996) OF —& % iz,

WEMAEREREIIKTT 2RBEFICEENDIERETAHE] OT —FZBRUVMEMIZONTIE,
MEPTWMEM OEEZ AWz, £72. 2 CTOEEIZHOWTRE—OKIE A Lz,

AVegetable =Vx ( 1 — Fracremove — Fracpurme X CF) X Ng

Avegetable BT EAENAERERETORSER N] (BE, SO TASW)
Y EFER [t]

Fracremove AEM T OFFHHE LEES [%)]

Fracum AR T OBERIEIE (ERD (%)

CF  RIGERR S

Nr REORFEEAE (EMAEREYTY OFETICEENLIEHRRE) [%: kg-Nkg]

-
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i
I

#5-65 FRAEWMOH EEREOFRF LI UEIG (Fracremove) « FEEDOBEENEIS (Fracum) « RKE

B (CF). # BN A A~ 2053 2 M PRI OEIE (RSm)

o M EEREOR B L | FRIEOEHEIS | BRI AR
%IJ’% (F F aCRemove) (F A aCbumt) (CF ) (RS(I))
IS, TAIWN 47% 7% 0.85% —
WHEE, OMmIEY o D) oD N Wb 020
(Z1F. 71F o) 7% % 0857 | 2 opinfem : 0229
S0 47% D 7% D 0.80 9 —
FNEEHEY GRIER) 0% ? 0% ? — BE S 0.80
fRNEHEY (EREA) 100% ¥ 0% Y — VIVH 0249
INEE 1 0.249
R MR, KRE, KFE 022
-67 MR -67 R 909 -
54 % A b ) H 0T 567 090 5440251
F— & 025
TR 13% 12% 0.857 0.197
LabAhIL 47% 7% D 080 | £7HASL 022

() FIELISND Fracremove. Fracowm: | TIHERRIEZENRE T A « KRBT ESFE]
CF. RSm:2019 fEek L IPCC A KT A >
(B 1) BHEOM TR, 2) TRTHBEICTEIAEND LHE,
3) i EERT_RCAREA E LCREBHEND LERE, 4) BFEOMHE
5) LH9HAZL - XEHEUVDM, 6) /INEOE, 7)) KEOHE,
9) LHHLAZ LEA— NEDEHIHE, 10) A — FZEDOE TR

7% 5-66 EAEMOM EERIEDEREHFE (Nug) . HTEHIRBEOEREGHE (Nso)

8) B,

1EW B OEREAE (WNac) M HEREOEREAE (Nse) ik
7 . 0/ a
Gt L) o, — L
fg (M TFER) — 0.9% 1 L
72N A 0.093% DO
1< &V 0.071% 9
B XY 1 0.183% 9
LA A 0.164% © RO EIL
7-F3E :0.019% D
ThAEWN 0.095% » o
ILHEW 0.548% 9
. BE :1.5%92 BE 1 1.2%9
SR RHEY VLI I 0.7% 2 VLI B 0.6% D
w3 0.43% © 0.9%2
S THRRE 1 2.14%9 1.4%
NERE 1 031%° L
FA % 0.50% 2 1.1% 7 L
F—+# 0.70% 2 0.8% 2
LobAZ L 1.64% © 0.7% 2
KE 0.65% © 0.8% 2
/NE 0.84% © 1.0%3
Fnn L x 2.42%© 1.4%2

() a) i (1988)
b) Ab¥EEEEGS (2010)
c) EBFn (1996)
d) BERBREEREGHREE ¥ —&Fk
e) A& (2000)
z) 2019 EL B IPCCHA RT7A
(#£) 1) 20064 IPCC A KT A > D/INFEDETHA
2) 2006 & IPCC HA KT A > D/INEDE
3) 2006 % IPCC 5 A K7 A > ® Dry bean DfE CHH
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(FARERMEY. £FE. £53A2 L. B, LWL, TOMOEY (X, z2IX2%))
IEEIEIX, 2006 4% [PCC HA RT7A eV, LFOXN TR LULIZFIETR L, e,
RNT A= L TIEFR 5-65~3% 5-66 (o= L2l 2 VW2, ZEOBEEE ShAEIE K OE
EOFFHH LEIGIZHOW TR, BEMOKFER DSHE U 72 X OB IERWEM g 5 R 5-67
WRT L DICERE LTz, 7ok, 2006 FELIRNIXFAET — & 7728, 2007 4 FEAE % 1t
LCTWb, FHEG (Fracremes) X, FICEHEY (BRI O, SMEFHE”BREZEE 27
HHFHIENIZ LY 3% EREL TWDEN, ZNLSDOEDIT 100%EH b & LTEHELT
W5,
A > { (Area(T) — Areapyrmecr) X CF) X Fracgenew(r) X }
"AGomery X Nagery X (1 = Fracgemove(ry) + (AGpary X 1000 + Cropery) X Reg—sror) X Naacr)

Areaburnt )= Area n X Fracoumeum

A CHBICTEAEN SRR OESRE [6N]
Arear) B T OVRfATmFE [hal

Areaburntr) AEW) T OREFHIMEFAE [hal

CF : RBERREL

Fracrenewm AEW) TOFHEE [%]

AGpmry AEM) T O LERFRE O E M E R [Mg/hal

Nac) AR T O EFFREDOEREAE (%]
Fracremove(r) A TOROLH LEEG (%]

Crop) AEW) T OAEFEY ORI E R [ke/hal

Rs6-s10(1) AEM T OHL R ASA A~ RIS H N ERE DTS [%]
N6 NEM T O TEEEOEREAER (%]
Fracoumy) W T OBERIFIS (%]

*5-67 ZHORERHH LEIG, FEARIS [%]

HH 1990 1995 | 2000 | 2005 | 2010 | 2013 | 2014 [ 2015 | 2016 [ 2017 | 2018 [ 2019 [ 2020 [ 2021 [ 2022
Bt OF b LEIS 32.1 32.1 32.1 32.1 37.8 41.0) 41.0] 379 40.2 385 39.5 372 372 36.3 39.8
BERIEIS 13.5 13.5 13.5 13.5 10.6) 8.8 83 8.0 7.7 7.7 6.9 7.5 7.6, 8.5 8.0)

(1) FGEARICBWTHE L TWD 7 — 2 L0 HEil

c) FHEEMEBRIIO—EMN
B EEEM

PEHRE O AR FEM X, 2006 4 IPCC HA KT A4 2 DOF 7 )V ME (-70%~+200%) % £
U7z, IREhEDORHMEFNEIL, T OEM mfEREE) TR SN 72K BB OEELRE 1%
TRE L, ZORE, HEHEORMEEMEIL, -70%~+200% & 5 S 47z,
B BRIO—EH

BEH BT RINIIC B LR EHE, 7%V —AHWTHESNL TV,
d) QA/QC &1&EE

2006 4 IPCC A KT A AN T2 FIET, —i7e A X b U QC Fli & 29k L T
W5, —feA X R QC IZIX, HEHEDREIZHW W AIEE &, JEHREE T
A—=FDOF v 7 KOHMSGRORGENE END, QA/QCIEENZOUWTIE, BT 4 1278k
LTW5,

2012 4R DBLE FIERBISEESRSITBN T, MOBHREHEROKENEMI N, %
DFER, b b & bABROEFREARE DT, AARZEHOEMEOH THEIRBUETH Y |
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e

é‘i}
i
I

HARSEOME L THEHTIONRKLEUITH D EEZOLNLTE (1988) OfEE WS Z
L,

e) Bit®E

PRIBEFRFCIZ 2019 AEL B IPCC A RT A DA ER LD T, REEOHH &N HHE
SNz, FEEEORZEOREIZOW T 10 R,

f) SEROBEHERVRE
PEHAREIC DWW TR ER B OPEHREDME TE 2 Lo MET LT 5,

5515 TEEHYPDORFDEXIZEYEBBIEINE-ERZNLD N0 HH (3.D.1e)
a) HEHEAT IV —0iiHE
ARKAT IV —TlE, S8 BT 2 HEEEY T ORI SRFE D KDL D B
(IR SN T- B FEHEDO N0 DREEIT I,
b) A&
m HEAHZE
2006 4= IPCC HA R 7 A > Vol.4, 1121IZGEH INTHAX 111 XX 118 %2 Lz, H
MRS 720 O NoO HEHIRER (EFwaoni) [kg-N2O-N] ZiRE L, BEETT-72, NO HEH

FRENTFE B O B B OfE, B I I E LR FH 0 2k N OVRCET i A
RV,

N,0 — Ndirect_NMinerarli‘j = EFnz0 n;; X Ay j

N20-N direct-Notineraty —+ §EE THEDO T REM O RALE D WL SN2 EF DD O N2O EHEPEHE [kg N2O-

N]

EF M ORI O B L SN EEN D OBEMERIYS - Y N2OHEHE [kg N20-
N/ha]

A s FHEE Y OB R N LB R E AR LTSS L AE [hal

i EHRIRE - B X477 OkW, R, R, KA

J CMse (b, sdb, BAA. doke, A - s, PE - E, JuN - i)

B BRHRH

PEHFR 20T Shiratoetal. (2021) IZXVRESINT- b DR Lz, REDHEIZSOWTIE
THIFIAH, BHRIHZE R ORESE (6.14.b) 2SO Z &,

7% 5-68 /K H M OV @M, AR H oD Hisg Bl N,O O HEHIFREL [kg N,O-N/ha

HI 7K H M SE A R
bigiE 0.244 0.210 0.206
b 0.269 0.189 0.187
BA I 0.291 0.166 0.178
Bl 0.265 0.167 0.199
W - T 0.284 0.172 0.195
HiE - PYE 0.307 0.200 0.191
JUM - T 0.310 0.197 0.173

(Hi#t) Shirato etal. (2021)
m EEIE
PE O mEmAEL. TEH R OERM mAERET ] 2> S8 L 7= #ils B oo 7K B K OB @ kil o 7B
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FHERED B FRDNE DK H KOS, sz 5 AREE T Rk TR OEE ) miE
EWMCDZ LTI VERET D, £, B HED S BEiH S zkHE - @ - Hosiic o
WL, BRI, SRR R ORES B CF B35, I OWTIE R A,
FIFAZAL K OMESBFORE (i 6.6.1b)2)0 [iEEIE] OEA) 28ROz L,

#5-69 EESTF TG EIRDHHVE HEEEFE [khal

HH 1990 1995 | 2000 [ 2005 | 2010 | 2013 [ 2014 [ 2015 [ 2016 [ 2017 [ 2018 [ 2019 [ 2020 [ 2021 2022
RE XAV 2,630 2,572 2499 2417] 2359 2322 2313] 2301| 2284 2268| 2,252 2238 2222 2205] 2,189
dipE 190 189 187 180 178 178 178 178 177 177 177 176 176 176 176
HE 575 580 577 564 557 541 539 535 532 528 525 523 520 517 514
B3R 485 476 465 445 429 422 420 418 415 412 409 406 403 399 396
Elo] 317 305 296 288 282 280 279 278 277 276 275 274 273 272 271
AT 366 351 337 325 313 309 307 305 303 301 297 295 293 291 288
P E P E 338 323 303 291 282 277 276 274 271 269 267 265 262 259 256
JUIN AR 360 348 334 324 317 315 314 313 309 305 302 299 296 292 289
K5 & 70 % S 1,163 1,115] 1,100] 1,105] 1,124] 1,122 1,119] 1,114] 1,112 1,105] 1,100] 1,094] 1,083] 1,084| 1,080
JLifpE 389 367 371 380 393 396 397 398 399 400 401 401 402 402 402
HAk 135 132 129 129 131 129 129 128 127 126 125 124 124 123 123
B3 291 286 287 284 282 278 276 273 271 268 265 262 260 258 256
depi 23 21 21 22 24 25 25 25 25 25 25 25 25 24 24
R 55 53 53 56 58 60 60 60 60 60 60 59 59 59 59
P E 59 56 50 50 53 53 53 52 52 52 51 50 49 48 47
JU e 211 201 189 184 182 180 179 178 177 175 173 172 170 169 167
KR & 70 % s 3.94 9.02 1178 1337| 1447| 2254| 21.53| 21.07| 1434 1432 1429| 14.28| 14.26| 14.23] 14.20
dbipE 3.83 8.60| 11.11) 1252) 12.81) 1468 17.31) 1822 1330) 13.28| 1326] 13.26| 1325] 1323] 1322
HE 0.10 0.40 0.54 0.64 1.16 5.29 2.85 1.91 0.70 0.69 0.68 0.67 0.66 0.66 0.65
B 0.003 | 0.009 0.03 0.04 0.10 0.54 0.28 0.19 0.07 0.08 0.09 0.09 0.09 0.09 0.09
Ele] 0.004] 0.006] 0.010] 0.015 0.03 0.14 0.07 0.05 0.02 0.02 0.02 0.02 0.02 0.02 0.02
T 0.0003 {0.00004 | 0.004{ 0.010 0.03 0.15 0.08 0.05 0.02 0.02 0.02 0.02 0.02 0.02 0.02
PP 0 0f 0.006[ 0.007 0.03 0.18 0.10 0.07 0.03 0.03 0.03 0.03 0.03 0.03 0.03
JUIN AR 0 0.01 0.08 0.15 0.31 1.57 0.83 0.56 0.21 0.21 0.20 0.20 0.19 0.18 0.18
) FHEEMELRRIO—EH
B RN

HEHAR S O R e 221X, Shirato et al. (2021) TR I 3L TV A EEHEGZED B RO 7= A M
(KH 2.4%, tHH12.9%) % H 7o, IEEHEO I, TH- R OERERERET) TRs
AT K HIEFE OFERERRE 1% 2 W2, TOREE, e EORMIENEIT, 2.4% &M Sz,

B BRIO—EH
BEHEIIRRINIIC B LEEEHE, 7%V —A2HWTHESNL TV,
d) QA/QC &1&iE

2006 4= IPCC A KT A AN T FIET, — M4 X MY QC FhiE 2 5E0E L T
Wh, —ERIRA X R U QC 2R, HEHEDOREEICHW WA IRENE, PEHREE T
A—=HDF v, LOHBSTERORITFEN G F D, QA/QCIEENZ DWW TIE, B 4 258K
LT3,

e) BitE

LULUCF 533281 288 Bt mEn A E SN2 Lick v, £F b JEHEN
HetE SNz, FEOREOREIZONTIX 10 ESM,

f) SEOUEHERVEE
Friz7e L,
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CAEN- =5

55.1.6. EHETIEDOHE (3.D.1f)
a) HEHEEATIU—0iREA
ERETIE, EEZ P LICAERE EERTFEL WD, A7 a3y —<ik TEEL) &
MRt O2FED HER Y2 AME HES L TRV -> TV 5D, TRDETITAME 15
BT D ERERIL 1970 AFRE TIIRITKR T LTEY . —RIICE E2MThi - L
TEIZRIH & T b,
b) A&
m HEAHZE
2006 4E IPCC HA R T A ZhEvy, HHE S - A H3E 0K Mm@ kg 05
MEHRICENZENOPEHRE Z T U CABE HEOPREIC I 2 NoOHEHEZEET 5,

E=EFxX Ax44/28

E CHABRE TEOBHEICH S N2OHEHE [kg-N20]
EF CAHEE O OB 0O N0 HEHIREL [kg-N20O-N/ha]
A CHEE SN ARE O mE Lhal

B BEHERE

AHE HHEOKIFHEICB O TIE, MEICERNO HEHENMELS 722 Z LT 5,
Fe S E I ALERE O A S HEBHER TIT b7z NoO HEH OB Ok - f2E. 2006)
DIFIET DD, BRSO B L EDTBRFER THL Z b, MEIC L 280 (R
S0 5-51 TR Lo #EHIARE (0.31% [% : kg-N,O-N/kg-N1) Z W THEH) 238 L CHMR
Eh E OPEH%%0.30 [kg-N,O-N/hal % &% E L7=,

JHHL & BRI OV T, ZE 013 [kg-N2O-N/kg-N], 8.2 [kg-N,O-N/kg-NJ @ 20194
LR IPCC HA RTA4 DT 7 4V MaEFEHT 5,

m EEE

AHE &Y. LULUCF 0% CrHE SN2 W -, HERR HEmE T — % M5
HALDH 1992 47, 2001 4F, 2010 FRIZ1X, ABENFIRBIH E Bl o HEERER BT — 2 L0 fF
BEICpEEIND THOREZH B L, Tha2aE R o&MmE OmiEICE L5 2 & TH
HU7c, EALANOEEIZIBWTIE, 1992 4, 2001 4, 2010 FOA RSO AME T mfE
I, TR DVWEREO —ER A A AME HEL 2 LTINET 5 2 & TREDKMH
H@H%Eigﬁ&%ﬁﬁbto

B SN - AHE TEO R, BHONOKE L EEMICHBIT A EHE TEO$ T L
W LB O AR B A & U, B, B ST A DR, BRSO, R
B OmEE S ATV, ZAuE, EH, SREBE L ORI, B S enWiedTh
5, (6.7.105/H D72\ ELH)

WEMOTER & 1X, Bz LW E X 2o 7o, BFEIC—EiTbi 2 B A BLOE
¥(ThD, BEOREMOAKEE L O A X BE O RIS &SRO MO f
M DA 2 3 UCRM Lo, POEMoRHESIL, 2% (2017) OREMBREEZEHL
Too WL OREEIZ, 2006 FE)35 2015 LEITTEY | %@ﬁ&@@%W%@zo Hidik & X5y
L7=BEIaE 16725, 2005 FFEELIAT E 2016 FFREELIREIZ DUV TIE, 2006 F-EE~2010 45 D
EEIfE (AbHEE : 3.0%., ABAFE 0 1.3%) ZfEH L7,
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#5-70  HE RO EHTEA
2005 4

B | jepig | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 2016

JE DABE

s | 3.0% | 2.5% | 2.8% | 3.0% | 3.7% | 2.9% | 3.5% | 3.6% | 3.3% | 3.9% | 41% | 3.0%

AR I 1.3% 1.0% | 12% | 1.0% | 1.4% | 2.1% | 3.8% | 15.7% | 9.6% | 5.2% | 3.5% | 1.3%
() 2% (2017)

K571 RSB THGR L R D AME HHEEE (khal

HH 1990 1995 | 2000 [ 2005 [ 2010 [ 2013 [ 2014 [ 2015 | 2016 [ 2017 [ 2018 [ 2019 [ 2020 [ 2021 [ 2022
e XAV 131.6] 129.8] 129.1] 127.3] 1253 125.1] 1252] 1252] 125.1] 125.1] 1252] 1252] 1252] 125.1] 125.1
KL 722 D M 16.4 16.7 17.0 16.9 16.8 16.6 16.5 16.5 16.5 16.4 16.4 16.4 16.4 16.3 16.3
SFGe & 70 2 R (L) 1.1 1.2 1.2 1.2 1.1 1.3 1.5 1.6 1.2 1.2 1.2 1.2 1.2 1.2 1.2
K5 & 70 2 HURLHIL G RE ) 0.005] 0.004] 0.003] 0.003] 0.004] 0.018] 0.010] 0.006] 0.002] 0.002] 0.002] 0.002] 0.002] 0.002] 0.002

c) THEEHLEBERIIO—EMH
B EHEEMN
HEHERE O R EMEIX. 2006 4 IPCC HA KT A4 TRENTWD RIEENE (-75%~
+200%) & H W\ o, IEETEOARMESEVEIL, THR R OEMm R (SR Sz /KEEfE O
AR (1%) 28R L7-, ZORE, JEHEORMEIZMEIZ-75%~+200% & 7Hl S Av7-,
B BRIO—EH
BEHEIIRRIIIC B LR EHE, 7%V —AzHWTHESNLTWS,
d) QA/QC &1RiE

2006 4 IPCC A KT A AN T2 FIET, —i7e A X b U QC Fhi & 29k L T
W5, —feA X R QC IZIX, HEHEDREIZHW TV AIEE &, JEHREE T
A—=FDOF v 7 KOHMSGRORGENE END, QA/QCIEENZOWTIE, BT 4 127k
LTW5%,

T Em B OAE HEOKH OBEHEE 030 [kg-N,O-N/hal (. dLiEE DRz ook
HTIToN 72 NoO BEHH O FEHIE Ok - iR, 2006) Z I L TREL TW5DH, Yk oK
H 7225 D N2O 13 8 D OB A CTHIE S 4, PEHEFERIMEIZ-0.28~1.27 [kg-N,O-N/ha] TH >
7oo KH - 5 (2006) T =B TIHHEAE ST T T 5728, HEHIFREGER E DO BSIZIX,
FEARIZFE S PEHBEZHER L TV D, KHEA~OREAEIZEE D NoO OPEHHERIEIX 0.11~0.29 [ke-
N2O-N/ha] TH Y, BRLEOKEIZEIT D N.O OHEHFREIT 0.30 [kg-N,O-N/hal & 72o7=,

¥, MHOT 7 v b OPEHFRE 13 [kg-N2O-N/ha] (20194F B IPCC A K7 A Vol.
11, p. 11.11) (X, 7&H - &5 (2006) 23R oM (9 DOBIHIA) T NLO HEH OBl %
1T T=BEOPEH B SEHIME 2.87~13.60 [kg-N,O-N/ha] O#PHIZAH - 7=,

e) BitE

LULUCF 7¥ICB T 26 E TEEENEE SN2 LI, 1990 £, 1991 4
BE. 2011 AEEELIE OPEH BN i S, i & Mo s o HE R 2019 42k B IPCC 4 A
RIA L OEEEA L7-0T, 2FEEOHFHENTFHE SN, FiEOREBOREIZSOW
TIE 10 =S,

f) SEBROUEFERVEE

Bz L,
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CAEN- =5

5.5.2. EEEHEE (3.D.2)

f i e i ) S A7 SRS AR S OV R IR, U D S AR B L2 T v
=T 70 EOBRFCAEW DN ELIRILE . o IR, BB, (LIS, TR, BERITE
e EOERIZ Ko TR S LEICIEE U TRMZAEDTIREY 2517 T NoO 233 4ET 5,

2 i S AU R IR, AR E ORI iR & LTI - R L7
HOME, WEMOIERIZLD NoOBBAET D,

5.52.1. KRk (3.D.2.a)
a) HEHEATIY—DEREA

ARAT 2V —TIIEREE IR, AEIE, BEE DS AR D NH; R° NOx & L CH#
BL T2 EREEWIT L 2 KK IEAE LT NoO OHFHE DR E, MEZ1T 9,

b) AL
B HEEAE
2019 B IPCC HA KT A4 DT ¥ a Y U— (Vol4, Page 11.23, Fig.11.3) (ZhEV>,
NO PR EDREZITo T2,

E=EFx Ax44/28

E KK X5 NoO HEH & [kg N2O]
EF s RREBRIZ X5 NoO HEHI R B9~ B BEHAR %L [kg-N20-N/ kg-NH3-N+NOx-N volatilized]
A MEREIEEL, AHEEE, MR FEBDOSARNPS NH 2 NOx & L CHIR LI-EHE

[kg-NH;3-N+NOx-N]
B HEHERE
0.014 [kg-N,O-N/kg-NH3-N+NOx-N volatilized] (2019 Fck B IPCC # 4 K7 A > Vol4,
Table11.3)
m EEE
BRI TONXN TR UL DI, TSR (EEHER]) . AELE, BhEES
DESAPRID NH3° NOx & LTI LIZBHRRETHIR SN TS, B, FEiE o
PRIEFE T NH; R° NOx & U CHIFE Lo B HEIX 3BS. THEL TV D,

A= Zt(FSNt X Fraccased) + [ (Fov+ Frrp) X Fraccasus]

A AR R AAREIEE, BURFE S DS RD B NHs 2 NOx & U CHEiR - 2HEE
[kg-NH3-N+NOx-N]

Fsnt D RAHNC KR SN MR E SRR PO ERE [keN]

Fraccasre CEFHOC G S N SR FE R 15 NH3° NOx & L T4 5%4 [kg-NHs-
N + NOx-N/kg-N]

Fon DRAHUC R SN 7oA IRE R oS R [ke-N]

Frrp CHMEE O OMICE EN L EHE [ke-N]

Fraccasmus RIS SN ARERE R OERE (Fov) ROBBREE O >WHR0E%E

(Fprp) 775 NH3*° NOx & L THiFE T 2HFIEG [kg-NH3-N + NOx-N/kg-N]
O ERAMITZEICHERAIN-EREEREHNS NH;ONOx & LTERLEZERE (Fu
x Fracgasr)

e AU &S Au Tz IR O IERE B 22 R & (Fow) 13 TR v MEEHESLD) o 1%
AENEBFERE] ZHWic, ZOME»bHRMA~OIEHEZERWZ S O &2 RO HROF

National Greenhouse Gas Inventory Document of Japan 2024 Page 5-59



R E & L CTHWE (£5-72), EEEIS (Fraceasr) L. LD 5-73 1278 L72 2019
YR IPCC HA RTA4 DT 74V MEZEH W=, 2006 4 IPCC TA K7 A Tldmid s
NTW R o T IEEHE R D 22 BHEREG A, 2019 FFk B IPCC A KT 4 TRt Tk
D, INLOHEEERTHZ LT, EMEOEEHERNEEIIKMINLD EEZLND,

#5-72  REUBFRERR SRS 22 58 AL O JE FH it~ oD it FH £ [t-N]

HH 1990 1995 | 2000 | 2005 | 2010 | 2013 [ 2014 [ 2015 [ 2016 [ 2017 [ 2018 [ 2019 [ 2020 [ 2021 2022
RFE 115,620 107,917 | 106,712 | 125,170 | 117,267 | 136,391 | 129,924 | 136,622 | 132,424 | 132,424 | 132,424 | 132,424 | 132,424 | 132,424 | 132,424
TE=T 465,738 393,888 | 363,180 | 286,181 | 245,364 |239,123 | 228,585 | 208,505 | 224,393 |224,393 |1 224,393 | 224,393 | 224,393 | 224,393 | 224,393
[ES 8,010 7,090[ 3,947| 2,207 989 1,105 889 713] 3,160] 3,160] 3,160] 3,160] 3,160 3,160| 3,160
ZOfh 22,300 | 18,374 | 13,338 | 57,410 45,778 | 33,105 | 35,045 | 26,325 | 14,726 | 14,726 | 14,726 | 14,726 | 14,726 | 14,726 | 14,726

() TR bR

573 MEREEEFREA R OAREERERF OEFRND NH;R° NOx & L THRET HHIE
[kg-NH;-N + NOx-N/kg-N]

FeXA fiE
KRR 0.15
Fraccasr JLEZT AT 0.08
2R — 2 0.05
Z oft ({bFAER— M DE 2 H) 0.11
Fraccasu R E = Rk 0.21

(H#) 2019 Fek B IPCC A KZ A > (Vol.4, Tablell.3)

O ERMITZRICHEASIN-AHERHARUBERBEOEE D2¥H 5 NH; W NOx &L T
ERELEZERE ((Fov+ Fere) X Fraccasus)
R EEICHEA SN EFEEEEoMmIcE En 2 EFRE (Fov) XA WE =R IR
(3.D.1.b.) TR L7ofExE H Wz, MBRE SO MIcE ENHEHE (Fprp) 13, 3B
TRHMAE SNl % V7o, NH3+NOx #REIG (Fraccasms) 1% ERCOE 5-73 1278 L7z 2019
FEH B IPCCHA KT A4 DF 7 )V M (Fracgasu = 0.21) % iz,

7+ 5-74 EMEEFRIEE, AEERIEEL BBRFEEOSARNG NH3 R NOx & L THF LT
ZE#EE [t (NH3-N+NOx-N) ]

HH 1990 1995 2000 | 2005 2010 | 2013 2014 | 2015 2016 | 2017 | 2018 [ 2019 | 2020 | 2021 2022
MRS L H Sk
57,455 50,074 | 46,726 | 48,095 | 42,304 | 43,285 41,675 40,105 | 39,593 | 39,593 | 39,593 | 39,593 | 39,593 | 39,593 | 39,593
(FsnxFracgasy)
e AL £ sk
FARBILE R 103,859 | 99,852 | 95,631 | 86,382 | 89,235 87,226 | 88,171 | 94,313 | 93,863 | 96,298 | 95,630 | 92,090 | 93,151 | 92,927 | 92,888
(Fon*Fracgasms)
o
BEFEER 2,727 2,696 2506 2,342 2,220 2,058| 1940 1,959 1913 1904| 1,894 | 1856 1,800 1,767 | 1,765
(Fprp<Fracgaswa)

4t (NH;+#NOx& LT

Wl LR R (A) 164,042 | 152,622 | 144,863 |136,819 | 133,759 | 132,569 | 131,786 | 136,377 | 135,369 | 137,794 | 137,117 | 133,539 | 134,544 | 134,287 | 134,246

c) THEEMEFRIO—EMH
B THEEEM
BEHFR B DO ARRESZMEIL, 2006 4= IPCC HA R T A R ENTNDEK/NT A —H DR
WD AR LU TEH LEME ((106%~+447%) #H\W\W -, IEBEORHEIEMEIX, FEHOHT
BHREWT oA 77— (9%) TRELZ, ZORE. PJEHE DO RHEEMIT-106%~
+447% & B < ATz,

B BRIO—FE
PR RIIRERINIC— B LEEREFE, 7—2 V=22 AW TREIN TV D,
d) QA/QC &HREE
2006 4£ IPCC HA KT A ANIHE-T2HIET, —fRAYRA 2 U QC Ffit & & F&fii L T
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e

ﬁ
i
I

Wh, iR A X U QC IZiE, JEHEDEEIZHW W AIRE R, HEHRESE T
A=A DF xv 7, ROHIMSCEROBENE N5, QA/QCIEENI SV T, BN 4 1238k
LTW3,

e) BitE

2021 FEE O TILHAREREIRE RS (BT D2MEFOERBIGAL, THKEEIETAE)
(23U 2 e B, BRONERIC I D HEDN & & AR R B, HENEREE A BN BT S A,
AREEREREIMEE SN 72D, 2021 FEOAEIEE R, R OHIE & Bk O
BOHEE SN, HEIEOREOREIZ OV T 10 ESH,

f) SEROBEHERUVEFRE

PEHIRECOBA LI2E R O FE R SI2 o0 T, BAEMA OBERREHRKD L5, &
LTS,

5522, ERBH - i 3.D.2b)
a) HEHIEHT I —DERA
KA T AV —Tix, BEHAMO TIEN S OEREN - WHITHED NoOHRHOBEEZAT S,
b) FHiEH
B HEAE

NoO HEH BT, 2019k B IPCC A KT A4 DT v a7 U — (Vol.4, 11.23, Figll.3)
IZHEV, T 7 40 FOPEHREIC, B - RN L EFREL R U THRELITo 7,

E=EF X Ax44/28

E CERFVAI - TRHNICEE S N2O HEH R [kg-N20]
EF D EROEBK O PE 9 HEHAREC [kg-N20-N/kg-N]
A ALSEAEEL, EHEE R B S - i L7m S %R [ke-N]
B BEHERE
0.011 [kg-N,0O-N/kg-N] (2019 4E2k B IPCC A KT A > 5 7 4/ M, Tablel1.3)
m EEE

EEEIIUL TOR TR LK )T, BHREERER, AEERIE, BESDSAR,
TEIR S, RFEMERICE DI O ZNENEM - HT2EEETHEKRIL WD, L
W 3.D.1.a.~3.D.l.e. CENENHEE LIZERRIT, 2019FEW R IPCCHA KT 4 ITRENR
727 7 4 v s OEDL - RHEIES (Fracipacn =0.24) %3 U CHEE L72, 2019 4B IPCC 4
A4 RTA4 DT, X VIEEVRERCIEWRE, Faf, AR EEELZT—2 1> b
o THLNTE, LV EMRMETHLEEZ TS,

A= ( Fsv+ Fon+ Ferr+ Fer+ Fsom) X Fracieacn

A CEERE ERNEL, AEIE R E iR LR E [ke-N]
Fsy U S 7o R RIS S T D EHRE [ke-N]
Fon DRI S oA E E R 0% R [ke-N]

Frre BEBEOIEOMICTEENLEHRE [kg-N]

Fer AR S DT E AT L D ERBEAE [kg-N]

Fsom CINVE RO RFH KR S o EHRE (ke-N]
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Fracieacr P ENENOIEEN TN « T2 EFREE (%]
A NI N N4 3 - o =R
#£ 575 IEREEREEL, AR EDIEN - Wi L7-EF & [t (NH3-N+NOx-N)
HH 1990 1995 2000 2005 2010 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
AR ARk b o
(Fex<Frac gacy) 146,800 [126,545 (116,922 | 113,032 | 98,255 | 98,334 | 94,666 | 89,319 | 89,929 | 89,929 [ 89,929 | 89,929 | 89,929 | 89,929 [ 89,929
4 ] sfz
ﬁé&%ﬁ:ﬁm%) 118,697 [114,116 (109,293 | 98,722 101,983 | 99,687 100,767 | 107,787 107,272 110,054 {109,292 | 105,246 |106,459 106,203 {106,158
ON ‘LEACH.
%ﬁi:}:ﬁ) 3,117| 3,081 2,864 | 2,676 2,537 2351 2217 2,239 2,187 2,175 2,165 2,121 2,057 2,019 2,018
P! LEACH
WS D+ E 2 iz
{/(F:Miracj g) ZHkK 36,041 | 35,620 | 37,982 34,989 | 30,032 | 30,451 | 29,687 | 29,358 | 28,105 | 27,957 | 27,754 | 28,353 | 27,792 | 27,965 | 27,453
CR’ LEACH.

B Sz AR

(Fsom*Fractgacy)

66,321 | 64,680 | 62,933 61,187 | 60,045 | 59,287 | 59,059 | 58,764 | 58,322 | 57,917 | 57,514 | 57,163 | 56,777 | 56,354 | 55,967

adt

(B L= 223 E) (A)

370,976 |344,042 |329,994 |310,606 |292,853 |290,111 |286,396 |287,467 | 285,814 |288,033 |286,653 |282,812 |283,012 |282,470 | 281,523

) THEERMEERRIIO—EM

B HEEMH

HEHRE D AW FEMEIL, 2006 4F IPCC A R T A VTR ENTWAEIIRT A —X DAKEE
PSS AR L CTHEI LM (-115%~+287%) & MW=, IEEEOARHFEMEIZ. it TAK
TERE ) [RARIC 9% 2B LTz, ZOREE, HEHEO RHEENEIZ-115%~+287% & 5l S 417z,
B BRIO—EH

PEHEIIRFRYIMIC B LB EHE, 7—% YV —AZHWTEESILTWD,
d) QA/QC &1&iE

2006 = IPCC A KT A AN T HIET, — A X Y QC T 2 %EhE L T
W5, R A R R QC IZIE, FEHEDOHEEICHWTWAILEIE, PR T
A—=HDF xv 7 FOHBSCEROREN G £ D, QA/QCIEENZ OV TIX, B 4 1IZ5ER
L/’Cl/\%)o
e) BitHE

2021 SO TILHARERE IR ERAE ) (CBIT DEdopERES., [3IK S EReiA
BT S A B, BRINEICE T 5 HPEIN & L ARt Bk &, HERRIEM &, bbb
B ODOTE Z HENEH S, AREIRENR B EMEIE Sz, 2021 £ O AR IEE
Hk, BESHE, KO, EWESo+TX Z4HHk, TREhoHERHHE SN,
VEMFR RS IZ 1T D IRBEAREIZ 2019 LB IPCC HA RIA4 v DfEZEMA LD T, EED
PEHENFHHE ENT, HHEOREOREICHOWTIT 10 S,

f) SROWEHERVFRE

HEHURBCOE ROV « TEHEIA 72 BIooN T, Sl OREASRIERRS L5, B
HLTWA,

5.6. YN FEEHEIICHEEC Z & (BE)

WL HEH X4y TlE. 2006 4E IPCC HA KT A 2B WT THEEHIZBIT 5 & H O -
DIZ] ERRENTWVNDD, BRETIEEL T DIEENGFAELR N, INOJ & LTH
HE3 5,
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57. REMER S OEFBEE GF)

a) BRHIRADT I —DERHA

BN BT DEMIRE O R RZRBEZ LV . CHay NoO BMREFIC S D, KB T
Y —TliX, ZN5HD CHy, NDOHEHICET 2HE, WS 21T,

2022 FEFEICBITHZ OB T TV =06 DOIREFE A APEH BT CHy 28 30.3 kt-CO, #AFHL
N2O 7% 8.3 kt-CO #E TH VD . HOE DM ENFE N AP & (LULUCF #Fr<) o Z
U 0.003%, 0.001%% H5HTW5, F72, 1990 FEOPEHE L T 25 & 61.1%.
63.4% DI/ L 7g 5TV D,

#£576 BN TEEMOREYMERES Z L1285 CH L OYN,0 HEH & (3.F)

HA ES%) HNL 1990 | 1995 [ 2000 | 2005 | 2010 [ 2013 [ 2014 [ 2015 [ 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
INFE 0.46 0.22 0.33 0.42 0.23 0.26 0.25 0.28 0.22 0.25 0.19 0.27 0.26 0.33 0.28
3FL KFE 0.12 0.07 0.07 0.06 0.05 0.04 0.04 0.04 0.03 0.04 0.03 0.04 0.04 0.05 0.05
0 LobArZL 0.06 0.05 0.04 0.04 0.04 0.04 0.04 0.04 0.03 0.03 0.03 0.04 0.04 0.03 0.03
fiti 1.71 1.79 1.21 0.90 0.61 0.66 0.60 0.49 0.50 0.41 0.47 0.44 0.44 0.42 0.42

Z O 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

3F.2. K 0.11 0.05 0.10 0.10 0.10 0.09 0.10 0.11 0.11 0.11 0.10 0.10 0.10 0.11 0.11
SHH £ DT kt-CH, 0.05 0.04 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
CH, [Enn L x 0.03 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
3.F3. ThEn 0.04 0.04 0.04 0.04 0.03 0.04 0.04 0.04 0.03 0.04 0.04 0.04 0.04 0.04 0.04

5k v

e %(gjf;g;?i 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3.F4. IEHEV 0.03 0.03[ 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.02 0.02( 0.02 0.02 0.02 0.02
3.F5. S 0.10 0.09( 0.09 0.08 0.07 0.07 0.07 0.07 0.07 0.07 007 0.07 0.07 0.07 0.07
Z oft Z OfEY 0.03 0.03] 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01] 0.005] 0.005[ 0.004
aat kt-CHy 2.78 247 201 1.76 122 1.29 1.23 1.16 1.09 1.05 1.02 1.10 1.08 1.14 1.08
3 kt-CO 5L 719 69.1 56.2 49.2 34.3 36.0 34.5 32.5 30.4 29.3 28.5 30.7 30.1 31.9 30.3
INE 0.0120 [ 0.0057 [ 0.0087 | 0.0109 | 0.0059 | 0.0066 | 0.0066 | 0.0073 | 0.0057 | 0.0065 | 0.0050 | 0.0071 | 0.0067 | 0.0085 | 0.0074
AL K& 0.0031 | 0.0019 | 0.0019 | 0.0016 | 0.0012 | 0.0011 | 0.0010 | 0.0010 | 0.0009 | 0.0010 | 0.0008 | 0.0011 | 0.0011 | 0.0013 [ 0.0012
3y EH5bAHIL 0.0016 [ 0.0012 | 0.0011 | 0.0010 { 0.0009 | 0.0009 | 0.0010 | 0.0009 | 0.0008 | 0.0009 | 0.0008 | 0.0009 | 0.0009 | 0.0008 | 0.0008
it 0.0581 [ 0.0607 | 0.0410 | 0.0306 | 0.0206 | 0.0222 | 0.0203 | 0.0166 | 0.0168 | 0.0139 | 0.0158 | 0.0150 | 0.0150 | 0.0142 [ 0.0142
Z Ok 0.0002 [ 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0003 | 0.0003 | 0.0003 [ 0.0003
3F.2. KH. 0.0027 [ 0.0014 | 0.0026 | 0.0027 | 0.0027 | 0.0024 | 0.0027 | 0.0028 | 0.0029 | 0.0030 | 0.0027 | 0.0027 | 0.0027 | 0.0029 | 0.0029
X 2 O I kt-N,O 0.0013 | 0.0010 | 0.0008 | 0.0007 [ 0.0006 | 0.0006 | 0.0006 | 0.0006 | 0.0004 | 0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.0004 [ 0.0005
N0 Fhwi x 0.0009 [ 0.0008 [ 0.0007 [ 0.0007 [ 0.0006 | 0.0006 | 0.0006 | 0.0006 | 0.0006 | 0.0006 | 0.0006 | 0.0006 | 0.0005 | 0.0005 | 0.0005
3.F3. Ths 0.0011 | 0.0010 [ 0.0010 | 0.0011 | 0.0008 | 0.0009 | 0.0009 | 0.0010 | 0.0008 | 0.0010 | 0.0010 | 0.0011 | 0.0010 | 0.0011 | 0.0009

BRI 2 ot

(8738 < ) 0.0007 | 0.0005 [ 0.0005 | 0.0004 | 0.0004 [ 0.0004 [ 0.0004 [ 0.0004 [ 0.0004 [ 0.0004 | 0.0004 | 0.0004 | 0.0003 | 0.0003 | 0.0003
3.F4. ILHEV 0.0008 | 0.0007 | 0.0006 | 0.0005 | 0.0006 [ 0.0005 [ 0.0005 | 0.0005 | 0.0007 | 0.0005 | 0.0005 | 0.0005 | 0.0006 | 0.0006 | 0.0005
3F5. e 0.0026 | 0.0024 | 0.0022 | 0.0020 | 0.0018 | 0.0018 | 0.0019 | 0.0018 | 0.0018 | 0.0018 [ 0.0018 | 0.0018 | 0.0017 | 0.0018 | 0.0017
Z oAt Z OfEY 0.0009 | 0.0007 | 0.0005 | 0.0004 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0001 | 0.0001 | 0.0001 | 0.0001
o kt-N,O 0.086| 0.078| 0.062| 0.053| 0.037] 0.039| 0.037| 0.034| 0.032| 0.030| 0.030| 0.032| 0.031| 0.033| 0.031
kt-CO #e5i | 22.74| 20.73| 16.35] 13.98 9.69| 10.22 9.73 9.01 8.51 8.06 7.97 8.48 833 8.70 8.33
BN AEGFE kt-CO#5i | 100.68 [ 89.81| 72.57| 63.20| 43.96| 46.21| 4423 | 4149| 38.92| 37.38| 36.44| 39.20| 3848 40.55| 38.67

b) A&
m BEEAE

CHs. N2O OHEHIZOWTIE, 2006 4F IPCC HA RIA VRSN HFEEZHWTEEL
7.

E=AX MpX CeX Gerx 103

E DR EMERE OB X I X BDIRES RS A E [t-CHs or t-N20]
A D BPPEE et O fE [hal

Mg DHALERE Y 72 ) PABEE R [t/hal

Cr s PRIRIR AL

Ger : YEHPR% [g-CHa/kg or g-N2O/kg]

C_________________________________________________________________________________________________________________
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B HEHERE
RVEIRIEOBIEZ D9 B, i CHy & NoO OHEHHEN K E W gD D OBFRE X OHEHFREL
\Z DWW TCiX, Miura and Kanno (1997) & Hayashi et al. (2014) 75 O BAEOSFEEE 2 VY
2o T OROIERIZ 2006 5 IPCC A T A DT 7 4/ MEZ AW,

K 5-77 B BE & OHEHER S

CHa4 N->O ‘
[e-CHu/kg (#24)] [e-N:0/kg (#:4%)] S5 3R

Miura and Kanno(1997) & K. Hayashi et al.

fab b 2.36 0.08 (2014) DIEDV-E)E
Z Do 27 0.07 2006 4£ IPCC HA RZ A >, Table2.5
B EHE

BB L7285 A — 2 3R 5-78 ICEE L TV 5, FEEOBEHIEIS & IRBEMRENIE. EW
RO+ xiAA 3D.1d) LHBOLOEMEHALTWE, BB, EHOBEX SNHEE
IZOWTIE, £ 5-67 TR LUIZBEAEI G ZHWTW 5,

#5718 FRIEOBERTIG PRBERE

1EW ik D BEAIFIS PRIERRER(C)
T — 0.80
T 12% D 0.85
B, TAIW, o 2
VB ZIE, Aeloh, W, T 7% 0.85
EHbAZL, SEHEW 7% 0.80
FH # 5-671 W 0.90 ¥

() FREOREHIEE T HEHRBEENE T A -« HHEREFREEE]
Cr : 20194 B IPCCHA KT A4
() 1) BEEOMHE, 2) BEOME, 3) NEOMHE

FEDOBREE SN OEWRERIT, MENRICBONTHEEL TV 7 —2 L R Lfb
5 bBFED ) LR SN BOT —F M LTz (K 5-79), TOMOIEMIZHOWT

X TEMREE) KON TEP A EE ARt IS TV AT — 2 b HEEH L=, BE
B EEA~OWEITIL, 2006 4FE IPCC HA RI A4 i (0.89) A/ L1,

579 BEARBEINLMEO O KOS ki (REE) [kt

HH 1990 1995 | 2000 [ 2005 | 2010 | 2013 [ 2014 | 2015 [ 2016 [ 2017 [ 2018 [ 2019 [ 2020 [ 2021 2022
fiib o 4382] 5369] 429.1] 276.6] 1493] 1834 161.7] 1442] 152.8] 1293] 136.1] 1233] 129.7] 115.6] 1156
b ik 581.3] 5283 291.3] 2603] 2129] 206.6] 1939 147.5] 142.6] 1142] 1407 140.7] 132.8] 1343] 1343
&t 1,019.5[ 1,065.2] 720.4f 5369 362.2] 390.0f 3556 291.7[ 2954 2435 276.8] 264.0[ 262.5 2499 2499

() FERFICBO TR L TV AT — 2 X 0 B
c) THEXRMELERIO—EMN

B THEEM
BEHAREL D RREFEMEIL, 2006 4F IPCC A KT A4 VRSN TNDE/RT A —H DAJEFE
PEDL DAL CHRI L72E (CHs : 296%, N2O : 300%) % V7o, 158 & O NIk,
CEb B OERF SRR ISRl S TV DK HEMEOERERZE (1%) TRELE, 20
FER. CHae NoO HEHEDO RHEEMEIZZNZEI, 296%., 300% & wFAf S 417z,
B FRIO—EMH
PEHEIIFRERAIIIC B LR ERE, 7T —F YV —2AEHOWTEESINLTWA,

Page 5-64 National Greenhouse Gas Inventory Document of Japan 2024



B

e

e

d) QA/QC &1&3E
2006 4E IPCC A KT A NH- T2 HIET, — i1 X b QC Tt 2% E LT
W5, —iRI72A X MU QC IZiE., JEHEDEEIZHW W AIRE R, HEHRESE (T
A=A DF xv 7, FOHIMSTEROBENE £ 5, QA/QCIEENC YW T, BIW 4 1238k

LTW5,

e) BEItE
fao b OPEHRE DOSET. M OF DM OVEM DIRBEARE O FHIC L D . BFEEOPHEN
S, HHEOREBEOREIZHOWTIX 10 ESH,

f) SEOREHERVEE
Briz7a L,
5.8. AKERA (3.G.)

a) BEHREATIU—DEREA
IREETI VT I (CaCOs) JEEHS R~ A b (CaMg(COs),) JEEID HEE~DHEMIZ L Y |
THEKFCIREEKFEA A (HCOy) MilEHESiL, EHI2 COx &2 0 K&K F Izt &g,
KAT TV —=TIEENLORMAEBE~O AR EHIZME D COBEHEEAZT 5, 2022 FFFIC
BIFDYET Y =050 COy HEHEIT 203kt-CO, TH V. T EOIRENFA A HadkH
# (LULUCF ZF&<) @ 0.02%% 5TV D, 1990 FFE L 63.1% D L 7p > T b,

7 5-80 AKKEAIZHES COHEHE (3.G.)

H A X5y HAL 1990 | 1995 | 2000 | 2005 | 2010 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
3.G.- [REETI N2 T I 1-CO, 550 303 332 231 242 379 362 258 252 293 241 241 232 223 201

CO; |3.G.- Fr=A |+ 0.3 0.5 0.5 0.6 1.0 1.1 1.0 0.8 0.8 0.9 0.9 0.9 0.8 2.0 1.7
it kt-CO, 550 304 333 231 243 380 363 259 253 294 242 242 233 225 203

b) FHikiR
m BEEAE
2006 A~ IPCC A K74 > (Vol.4, 11.27, Figurell.d) OF ¥ 3 > U —IZHEV, Tier 1

National Greenhouse Gas Inventory Document of Japan 2024

e MW THREGEET -T2,

E= (MLimesmne X EF Limestone + MDanmite X EF Dolomite) X44’/ 12

E R T HEA OGRS COPEHE [t-CO2]
Muimestone CREEI VT LDKERE [t
EF Limestone DIRERAI VY T A OBEHEREL [-C/t]
Mpoiomite s Fe<A bolaHAE [t]
EFDolomite : Fe~A FofeiiRE [+-Cit]
B HEHERE

fRER TV 7 I (CaCOs)
Fa<A K (CaMg(COs).)

m EHE
TREEIT,

2 0.12 [t-C/t] (2006 4 IPCC HA KZ A >, p.11.29)
2 0.13 [t-cit] (2006 4E IPCC HA KT A >, p.11.29)

(AR MIERHERL ) (2R S 2 BERF O R A PE B K% OV A B & iR L Cok

Wiz, RBEMAZFAENNICE ST, FRFHIORESNIIERD S B TR LY T DEEH D4
m, B baieet, THfea IR A THERIEEH O 70% &RV v A £, TREEE L
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fER oeBEROY NREE LR © 74%% Fu~A FEEE LT,
#5811 REEHNLTLE Rua~A bOlEfE [kt]

HH 1990 1995 | 2000 | 2005 [ 2010 | 2013 | 2014 | 2015 | 2016 [ 2017 | 2018 [ 2019 [ 2020 [ 2021 [ 2022
SR V2 T D B 1,250 689 755 524 550 860 822 586 573 665 548 549 527 508 458
Fo~A M 0.7 1.1 1.1 1.4 2.0) 2.2 2.0) 1.7 1.7 2.0 1.9 1.9 1.8 43 35

(Hi) T84y MEEEE | oF—& Lo Eil
c) THEEHLEBRIIO—EH
B REEEMEHE
PEHAR B DO ARHEFZVEIX, 2006 5 IPCC T A KT A VR ETWD 50%% H -, {HE)E

DTSRI, THE N OB AR ISR SN TV LKA EEOEERE (1%) TR
BlLlz, TR, PR EO RHEFEMEIL 50% & 7l S 7z,

B BRIO—EH
PEHEIIRFRYIMIC B LB EHE, 7%V —AZHWTEESILTWD,
d) QA/QC &1&iE
2006 = IPCC A KT A AN T HIET, — A X Y QC Tt 2 %EhE L T
W5, R A R R QC IZIE, FEHEOHEEICHWTWAILEIE, PR T
A—=HDF xv 7 FOHBSCEROREN G £ D, QA/QCIEENZ SV TIX, B 4 1IZ5ER

LT3,

e) HitHE
FrlZZe L,

f) SEOUEHERURE
FrlZZe L,

59. kFHEA (3.H.)

a) hT3Y)—DiHHA

JRFE ((NH3),CO) DOfEfEiz kv, H3EKkP CTREEKFZEA A (HCOy) MNFEHS., S5
IZCOy &) KEAFITHE END, KAHT TV —TiE, 2O COHEHICEETAHE., W%
??50
2022 FEEICBIT DY T TV =B D COHEH E1X 208 kt-CO, TH V) . FAEDIR=ES)
BH 2 PEHE (LULUCF ZFR<) @ 0.02%% 5D TW5, F72. 1990 2 DO HEH & & Hlik
T5HE 14.5%DENE 7> T 5,

7 5-82 JRFMEAIZFES COPEHE (3.H.)

[ =] X4y [ Hfr ] 1990 [ 1995 [ 2000 [ 2005 | 2010 | 2013 | 2014 [ 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 |
[ co, [3.H. s | kco, | 182] 10| e8] 197] 184 214] 204] 215] 208] 208] 208] 208] 208] 208] 208]

b) AL
B HEAE

2006 4 IPCC HA RZ A > (Vol4, 11.33, Figurell.5) OF ¥ a Y U —IZHEV, Tier 1
EaEHWTREFIEEZITo T,

E=(Mx EF) x 44/12
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e

%
i
I

E D IR O RFENLEHTAE S CO2 PR [t-CO2]
M CIRFORE [t]
EF D RFIEE O PR [-Crt]

B HEHERE
0.20 t-C/t (2006 /- IPCC # A K7 A 7 7 4/ MH, p.11.34)
B EERE

JREOHAELE LT W7y MEEEE | [R&NTW5D [REIEEEEE] M0,
3% 5-83 RFNEEIFEEE [kt]

HH 1990 1995 | 2000 | 2005 | 2010 | 2013 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 2022
PR S AR 75 2 248 231 229 268 251 292 279 293 284 284 284 284 284 284 284

(H#) Ry MEREE] OF —% X0 HH
) FHEEMHLBRIO—EM
B R
PR O RREFEMEIL, 2006 4F IPCC A R 7 A TR STV D 50%4% -, TEHE

DARKeEMET, THH R OB RS E ) ISR SN TV A KEmEOEREERE (1%) TR
BLT-, TOREE., HEHEBEDORHEEMEIL 50% & 34 S -,

B RRIDOD—EH
BEH BT RINIC B LE-EEFE, 7—% VY —AHWTHESRLTWS,
d) QA/QC &1&iE

2006 “F IPCC A KT A NHe- T2 HIET, — iAo b QC Pt 2% E LT
Wh, —iRI7Z2A R R U QC IZiE., JEHEDEEICHW W AIRE R, HEHRESE T
A=A DF xv 7 FOHBSTERORENEG EN D, QA/QCIEENISWTIX, BIR 4 12568
LTW5,

e) HBitE
FriZZe L,

f) SEOBEHERUVERE
FriZZe L,

510. Z DD RFEZEFTEM (G.1)
BRI AT SRS T D IHBIAMEE L2\, INOJ & LCTHlET 5.

511. FDfh (3..)
ZOME LTEZ SNAHEHEN 2N =H, INOJ & LTHET S,
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SE Xk

IPCC [EFIREZEHT AL R0 Y D= D 2006 4E IPCC A K74 ] (2006)
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