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(Agriculture Soils (Nitrogen Leaching and Run-off)) (N,O)
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(Fer) . 9B HHEDRBIHKLFFICIEML S EE R (Fsom) [t-N]

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
[ R ot 611,667 573,933| 571,754] 599.287| 579.997| 527269| 511.448| 490.784| 475752 479.280
AREE IR E RO E R R 494,569| 499,432| 493,888 497,608| 483,455 475485 463,425 464,702| 464,369 460,605
WG DY oW B FN A% R 12,987| 13,295 13,415 13,344] 13,151] 12,836 12,638] 12,330]  12,004| 11,803
VEMFR I\ & Fh o5 H 150996] 147.171| 151,992 138.819] 154,249| 149266 150487 150,095| 151,048] 152397
e e 053 1| AN AT € 277,150] 275,677| 273,851 272,367 270,920] 269,949 269,146] 267,859 265.816| 263,717
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
[ R ot 487,177|  472,746] 473.207| 493,574 474,588| 470,968 453,536 478.818] 359.899| 349,970
AR R oD 2 S 455387| 433,292] 429,326 412,255| 407,251| 411,343] 424,187| 465,804 429,808 404,233
WG DY oW B FN S %R 11,933] 12,156 12,020  11,722| 11,464| 11,152 10,995 11,015 10,942 11,061
EMFRIE & Fh o5 H 159,063| 155.417| 155,184 145,769 150,349| 146,516 139.493| 140,545| 138,417 129.450
EINERRE 053 | AR Y 261,850] 260,080 258,477| 257,329 256,450| 255,054] 253,939] 252,880 251,714] 250,950
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
[ ot 409,397| 387.019] 396,596 409.725| 394.443| 372,164| 374,703| 374.703| 374,703 374,703
AR D 2 424,928| 426,579] 417,256 415,358| 419,857 449,009| 446,861 458,449 455272 438418
MR FEZEOE MG FNIEFRE 10,572| 10440 10,070 9,798 9,236 9,328 9,112 9,064 9,020 8,839
EMFRIE & Fh o5 H 125835 125.072| 127,630] 127,585 124.425| 123,053| 117,773| 117,189] 116,318 118,825
R O ML IC S D% R 250,238 248,246 247,551| 246,816 245930| 244,758 243,229 241,512 239,818] 238,348
2020 2021
AL2EHER R D% 374,703| 374,703
AR R oD 2 S 443,480| 444,207
S O OMI T FNLEHR b 8,569 8,623
EWIRE S EN L F G 116,477 117,187
EINERR: 1003 | AR AT Y 236,709] 234,931

i - R A2 FEIS (FracLeacn) VL. 2006 45 IPCC HA KT A > D 2019 FEL BILDOT 7 +
b MELCH D 024 [kg-N/keg-N] ZfEHT 5,
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1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
(2B S D VAR, - i HH B 146,800 137,744| 137,221 143,829 139,199 126,545 122,748| 117,788] 114,181 115,027
A BRI R Sl oD i - i HH 118,697] 119,864| 118,533| 119426 116,029] 114,116 111,222 111,528] 111,448] 110,545
TG DO P D W R D VA - it H e 3,117 3,191 3,220 3,203 3,156 3,081 3,033 2,959 2,881 2,833
VE TR Hh e DV - it HH 36,239  35321| 36,478 33317| 37,020] 35.824| 36,117| 36,023] 36,252| 36,575
SRE O ML R D VE - i 66,516]  66,162]  65724] 65368 65021 64,788]  64,595| 64286] 63.,796] 63,292
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
(2B S D VAR, - i HH B 116,922 113.459] 113,570] 118,458 113901 113,032| 108,849 114,916] 86.376] 83,993
A BRI R Sl oD i - i HH 109,293 103,990] 103,038]  98.941| 97,740| 98,722 101,805 111,793 103,154| 97,016
B G S DY S i SR O VAR - i & 2,864 2,917 2,885 2813 2,751 2,676 2,639 2,643 2,626 2,655
VE TR Hh e DV - it HH 38,175| 37,300 37,244 34985 36,084| 35,164 33478 33,731] 33,220] 31,068
SRE O ML R D VE - i 62,844]  62,419]  62,034] 61,759 61,548] 61213] 60945 60,691] 60411 60,228
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
(2B S D VAR, - i HH B 98,255 92,885  95,183]  98334| 94.666] 89319 89.929] 89.929| 89929 89,929
A BRI R Sl oD i - i HH 101,983] 102,379] 100,141] 99,686 100,766| 107,762 107,247 110,028] 109,265| 105,220
TS DHEE SR e DV - it H B 2,537 2,505 2,417 2,351 2217 2,239 2,187 2,175 2,165 2,121
VE TR Hh e DV - it HH 30,2000 30,017  30,631] 30,620 29,862 29,533] 28,265 28,125 27916| 28,518
SRE IO ML R D VE - i 60,057]  59,579]  59.412] 59236 59,023 58742] 58375 57.963] 57.556| 57204
2020 2021
A NI E R DM - it 89,929| 89,929
BB R R oD P i - Uit A 106,435 106,610
TG DO P D W R D VA - it H 2,057 2,070
VEW 5 i S D VA M, - i ) e 27,955 28,125
SRE 3R D MR {1 R R oD B b - i HH A 56,810] 56,383

1 2006 4E IPCC %4 KF A > Vol. 4 Table 11.3
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O, bANL, L) ILHEENLEFRE, BAMTEICHA SN D ZOMmAEEE (BT,
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77

2 Takuji Sawamoto, Yasuhiro Nakajima, Masahiro Kasuya, Haruo Tsuruta and Kazuyuki Yagi “Evaluation of emission factors
for indirect N2O emission due to nitrogen leaching in agro —ecosystems” GEOPHYSICAL RESEARCH LETTERS VOL.32
(2005)



F 4 BEHAMCHEH S bFIEE RO EFR E (Fon) . BEAMICHEN S -GBSk
#H#FE (Fon) [t-N]

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
{BZEEE) R o> EE 3 611,955 574203] 572,023] 599,569] 580270 527,517 511,689] 491,015 475976 479,505
AR AR R D& R 548,072| 550392| 548,654] 538001 523,569 512,677| 506,774| 502207| 494,885 496,424
2000 2001 2002 2003 2004 2005
AL AEE SR D% R i 487406] 472,968| 473,430] 493,806 474.811| 474811
AR AR R D& R i 483365] 479811 471,868 465228| 460493] 457,953
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(2) 2009 FiRHA ARV MY IZBITHEEARE

1) BEH - RIREFEER
HIEY B s EIC 1T 2 BER & ARk,

2) BrHfR#
HIHERY EREEIC T 2 PR & FRER,

3) BEIE

I OVEMFER O AL EFY 72 0 AL FAEEL - ARE LB RISV C, JafE & oHIE B Y 41
FNTNDLZEEEEL., BRENLMPREOEAE T BT 5720, [RRICE T 2R
AR & 2 OIRRO 72D OREAEEANT (FFHAE) ) 12605 1993 4, 1998 4R, 2002 4% D
TR E AT 2BATOSEICEE Lz,

PO BEOHEEIHERT20A%E, WE, KORBERICOWNT, HAE, ETEERSE
JEERERY (FAO) MRt e TREWRRER (TREGHER) ) 1T, BiE [HREREE (RHMOKE
BT, ENERERE L,

(3) 2010 FIRHEA oAV MY IZB T REEAE
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3) EEIE
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FREITEEE (5 A) O NoO HEHRENE T SN/- 2 L I2fEn ., FZOHEE S 534425 NL0 HE
HENEE Lo 212Xy, BHICHAINAFZEOHE SWHEROEFEENET L7roTz,

31996 4EEkET IPCC 54 K5 A > Vol. 2 Table 4-17
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1) BEH - RIREFEER
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3) EEIE
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(5) 2013 FIRHA VARV NI IZBITHEEAE

1) BEH - RIREFEER
HIEY B s EIC 1T 2 e & ARk,

2) BEHfR#
HIHERY B EEIC T 2 PR & FER,

3) EEIE

FapEE O OEEIZBIT D, AHADR « SARA XTI KON A 2 38X 453 D NoO HEH
BENET SN L KOFO IO NO HEHERE T ENET S22 LI, FE0HE
oW HRETD NoO HEHHEZENEE I N2 LIck by, BHICHH I AFESOHEE Y

HROERENEL L 2o,
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1) BEH - RIREFEER
HIERY B Eic i) 2 RER & Rk,
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FEHEE O OEIICET 5, DS ADOK AKX Sy ROR « 5 A SRIEA OV LR X 55 |
B O D 5l DHEFEFEFEIX 53 D NoO HEHIRBN AT S v7e 2 & | RO 55 i - 1RGO
FIA L O S ILER XS EIE D 1999~2008 DR EFIENEL ST Z LI, HED
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(7) 2015 FREA RV MV ICBITAEERE

1) BEH - RIREFEER
BIEMBITEMIE S ICE EN D ER M OIVE RO RFHERICER LS ER 2Bl
7= (BATOFE L FER ).,

2) HEHRE
FHE Y B s i a2y B L Cuhv/= Sawamoto (2005) XV 2006 4E IPCC HA KT A4 > DF
7 H IV MEDOTTNERIZEIL TWD E W) BEZHEENC LY, EEZFEHT L L o7z,

3) BEIE

3.B. ZEHEESMOEH] 220D N0 HEHHEOEEIZIB VT, 1996 4i4ET IPCC A RZ
A U KONGPG (2000) OF 7 4/v MEZEHH LTz NoO HEHIFRE A 2006 4= IPCC A KT A
YOT T AN MEICERLIZZ L ROREOHE WA 6O NH; HRFELZZET L7 Z LI
W ZEOHEE O HRAET D N0 - NHs HEHHESENET L po7- 2 LIk, BRI &
NAOFEEDOYE O KO EFENER L7257,

AEZEIEEL O JiE B DT BRARIC I T BHEAED S D NoO HEH & o “HEit L& BT D70, %
FEIERFEE R SRR~ 2 R LA TmE R & L TR 2 5IEICET L,
Bt OREMNGE LT, BRI IS TKERICEENIEHRE, EHMt
B SN HHERRIEM b, bABRL, Zbb) ICHENLERE, B I
ENDHZOMAMEIRE (T, KEM, R-RHRE) CEENLIEFRE, BHUCHEA S
N5 LIROEHFREZBMLT,

Fio, REHHEROBEEMN SR L LT, BMBGE OISR OVEWFE SICEEN D EHR, LOYL
BHEORFEH IR SN ERE2 BN L BUTOREIR & Rk ).,

(8) 2017 FRHEA VRV MIICBITAEEAE

1) #i - IRERETER
2015 FE4EH A Ry B Y OFEEX EFRE BIToFEEE R ),

2) HEHRE
2015 FHEH A X b U OHEHIFREL & [FIEE,

3) EEE
AR S - A EIEE R RO EFE & (Fox) OREIHEM L TWD, 7 rA 7 —0D 2009
EFELIE ORI OVWT, ZHETHMA L T\ TEERE (EMKES) ] OfED 2008 4F
ELRTOTEB EO I TH D [EEYTCERG BHKER)) L ERNRR-> TN ZZ L2 b,
[SEEMTRIEACET ). [FROS B A (RMOKER) |, [T aa 7 —fEFEET 7 — MRE
(HEEHAMTIR) ) D> BHERE LI EfIc A E Lz,
Fio, 2012 FELBEORINEORIE L 7 a A 77— MR R (Nex) [Z2OWT, T4



DOHFZERECTH D Ogino (2017) 4DEAEMHEHT 5 Z LICEE Lz, T, 1998~2011 FE D
EIZOWT, 1997 FEFEE (Fupi, ML [FZL 0Pt EHEE 7 v /T &) L 2012 £
EONFEIZ L AMMEAEN T2 2 LIS E L7 GEMIZ3.B4. Z0MD%ES (38) | #5H,),

(9) 2019 FRHA VARV NI IZBITHEERE

1) B - RIREETER
2015 AR A x> R Y OB EX E R BATOREX EFEE, ),

2) HEHHRE
2015 FHEH A X b U OHEHIFREL & [FIEE,

3) EBE

JEFHNZ S S o ARE LRk DR R (Fon) OFIEICHEM L T2 ALHEOHEE )
HOEFRREIT, INET RGO ERE T 7 77 L) poBH S BEEZ /A L Tuni
M. FLHAEOEERIE A X0 BRI 5728, DML %0 baET 2 HIEICEE Lz GEM
i 13B.1. ] 2Z2M,),

o RS OT AR I D EFEE (Fr) OREIHEML TS, E, HXD L5 H 5
L. YN, TAFE, A= bE TN ZOMEDIEMERICOWT, (B RO
232017 FEETHEIES N TN D Z &b, FRAEDHESE L TV DR R) e AR & 68 L C 2017 4%
VIR OREIC LB B 2 st 5 2 & & LT,

(10) 2020 4 RV MY ICBITREEAE

1) #i - IRERETER
2015 AR A x> R Y 0B EX E R BATOREXEFEE, ),

2) HEHRE
2015 FE4EH A X N U OHEHIFREL & [FIEE,

3) EBE

BRI SN A E IR RO EFE R (Fon) OEEICHEAL TV 5D, ARA4FK KO
oM OEFERIL, (FEOHMMEHTE 0 7T &) HOEH SN BEEHEH L T8,
PR R MR O EFE RIS 2 L 0 IEMEIC KRS 5720, DMI 0 BERET 2 FIEICAE L (GE
X T3.BL ) RO 13.B3 K &#&H,),

(11) 2021 A4 RV M) ICEITREEAE

1) B - RIREETER
2015 AR A X R Y oFEX E R BATOREXEFEE, ),

4 Akifumi Ogino et al. Estimation of nutrient excretion factors of broiler and layer chickens in Japan. Animal Science Journal
(2017)



2) HRHRE
2015 R IHA X b U OPEHIRE S [FIER,

3) EEE

AR S A BRERE RO EFE R (Fon) MOME S OB W EENHEH
& (Fere) OEEIZHNWD, JEESWEHXEIEG (MSh) 122WT, [FEHE W sk i 7
ERER EMHOKFER) ] O 2019 FFHEFER DAL I, HOEHCHEE SW B 55 DB - 28
W& hE L7272, R E A S - A RERE kD %R R (Fon) KOG S DP9
ZEENDEHRE (Fre) OENEE SN TS, sBMlix 3.Da2 AHEEFRICE 228,
BEAHICEH SN GBI ROEFEE (Fon) OREICHWD, KO 1 BEH7-0 1 BHY
72 OPeE oM EFRE (Nex) 1ZOWT, MEREEER L2 REFEN —MEH S TR e L
TARSINIT2 (BKEF, 2020), [FFSCICHEE SE LB CHEFIEO T2 £ L, FEMIT
3.B3 K =&,

(12) 2022 FA RV MJIZBITEREERZE

1) #Hi - IRERETER
2015 FE4EH A Ry B Y OFEEX EFRE BIToFEEE R ),

2) HEHRE

PEHREL (BF) 1%, 2006 4 IPCC A RZ7 A > DT 7 4 /L MBS TH % 0.0075 [kg-N,O-N/kg-N]
R L TWy, B 2006 4 IPCC A K74 D 2019 FHLBEMARM L, FIHA K74
DT 7 4V MH 0.011 [kg-NoO-N/kg-N] ([ZEH L7 (BIATOHEHERE L FIEL ).

3) EBE

VI« i 2 2 HEEIA (Fracieacn) 1%, 2006 4 IPCC TA KT A > DF 7 4L MEdTH 5 0.30

[kg-N/kg-N] ZfEH L TWz2s, HH D 2006 4 IPCC HA RT A D 2019 Fek B A KB L |
[FHA RTA > DF 7 /b Ml 0.24 [kg-Nkg-N] ([ZZEE L7z GATOREIE L R ),

52006 4= IPCC # A K A > Vol. 4 Table 11.3
6 2006 4% IPCC %4 K A > Vol. 4 Table 11.3
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