EhE
B2 ERFY (CRF Sector 3)
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O )  Ei

=z
FEhE mumpy BB BENFRSEBIRILS S 3A (ERB
(CRF Sector 3) BoE) 35 (EEHREE, 30 KEME 3D

¥ 112 3E TEFERE) 3F (EMERENE 36T
WERE) ~3H TREMA - AXGTE_RREEME

n LS LY
5.1 BOF3 MLt A > B (LT Y 2 OB BE(L 34 2 (Global Warming

BREEMITEE REEHROEM 2 Hist TrE - (gfx  Potential, GWP) 517 25 1298 -
B S EBUS R ZEZEFEFIZ B (ntergovernmental EEDPIHIRORD BREFMER S EEME 511 RE
Panel on Climate Change, IPCC) A 2006 F H iREI R A= 512w - EFEREZRZHINRE 'E8B5%EME, (A
FEEHERMUEMIER ' (2006 IPCC Guidelines for National )R TEeEReE, (BERa(Da ) Bt EsEE
Greenhouse Gases Inventories » M T-i#% 2006 IPCC #5R) 5 ASBFIEIBNREREE - ERBAHNREEBRIER

x511 EFEPIHHURD AR

BERAHROR D BHES et
3A EBBERE EEBERRREABHENZEREE  HLBETHE BB EENTIRE - A
1B EREREE NERENZFEREE  BIVALBRTRBESBESFRS - O ERAE LN RR e 2 IR -
' ERER ST RS BT A - S1EE
F— BRSO T REREEE - RN RMELTR - A2 PR+ BCH K EER R -
' ERF -

S BEEE)  OERNAAGCEIE  ARAE  FORENEANNS LNREES  BEREE | o

e BEAREALE S RARIE AN AR - MM AL ERAERERRI - B
S RBRTARILE Y SRMARMELOE _SCMBEAR - Ba—5LH PR SIERRE E
TR Sty - BRER S B SRR BN N - BREH - -
3. F {EYIRAINIS St SRRSO ALAERE 08 —A(th PR SCEEAEALN - | PR GLIE

N EAR R B OENNE T RREE - (FRETENENE S - MEAREERLS - 6
3.6 TR FERREAES (CaCO,) SLAEE (CaMg(COy),) % - FES T T /AR B8 (HOO:) - e =
A ELRAK - B LB - AREENERED ARTEDRI R WA -
3H RENEA REMARNLRE - EKRBIE - THEABRMEEN — SLHBHR - ~SifbH
3. Bt A BRAEH PCC IRHIAR EAEHNIES - RETNERED BRZ R AN - WA(EE - =
3.J Hifth = =

x512 RERPIPMERSES

SEER e e HEES HERSREE
PR D38 PR BRI 135 0
BAEEHBERR T1, T3 CS, D
EILS - Hitd T3 CS
F& KA~ WE T D
£ T3 cS
3BEBHRERE T1, T3 CS, D T1, T3 CS, D
EILSF T3 CS T3 cS
58~ KE ~ WUE - HitA T D T1 D
RE T3 cs T3 cs
3.C KiEtEE T2 cs
3.D B¥LiE T D
3EHFERE NE NE NE NE
3.F ENSREEIRIE T D T D
3.C ANEE NE NE
3.HREEA T D
3. Bt S AT NE NE NE NE NE NE
3.J HAth NO NO NO NO NO NO

&5 : TI(IPCC Tier1), T2(IPCC Tier2), T3(IPCC Tier3), D(IPCC default), CS(country specific method/EF) NE( k& G120 BIEER ), NO( FEZ
DBEBELESER - RE ), NE (FERREERMARTZREE )

1 IPCC, Guidelines for National Greenhouse Gases Inventories 2006, Volume 4: Agriculture, Forestry and Other Land Use, Chapter 10:
Emissions from Livestock and Manure Management.
2 IPCC, Climate Change 2007, the Fourth Assessment Report (AR4) of the United Nations Intergovernmental Panel on Climate Change.

5




2023@ +zrE BFBERBIAR BMHES LM

AFHIE - BIEEF ZHIRURERE KB RIR KIERRE)
(FiEkatng ) EMERRE (FRRAEEDSR)
RFBLZHEN TRELR) (REDR ) TAREE)

1990 F £ 2021 FRFERPIRERIEHINE R EHBHEU
F£ 513 R[E 51157 B 1990 FRERZIH T EHB
FTERFEFINAETRE ZHE (World Trade Organization »
MU WTO) REEERICERR - GRBEANRELE -
SHMtEEREBSEERD > MEESECHEHER
ARERBEBHNURE - EREEIFIFINET 1996 F14

(Z&|fbh) 8 TREMA) ( Z8ER) - 2R TERTEE)
FIEHIRZRIGIR D ERUAIIAGTE - LREHERE
FREEZBTERRE D BITEREREFIETE -

7513 1990 FZE 2021 FRHEFPVEEREEHIN S
(Bf: FRAME_S/EHREE)
3.A 3.B ac 3.D ‘ 3IE 3F 3.G 3.l 5
EEBEERE EREREE | KEEE | BXLIE BRRE EYEENE GREE =ik AR}

1990 669.62 1,257.13 1,094.33 1,837.13 NE 49.25 NE 141.62 NE NE 5,049.13
1991 731.04 1,468.15 1,040.48 1,875.71 NE 32.41 NE 145.93 NE NE 5,293.77
1992 737.56 1,428.25 967.55 1,799.48 NE 62.25 NE 139.08 NE NE 5,134.39
1993 775.36 1,447 17 946.21) 1,836.32 NE 28.46 NE 130.61 NE NE 5,164.35
1994 788.72 1,485.24 89055 1,817.65 NE 27.33 NE 134.87 NE NE 5,144.50
1995 822.22 1,550.71 878.74) 1,807.50 NE 9.71 NE 151.01 NE NE 5,220.63
1996 822.24 1,585.72 857.80 1,837.61 NE 9.09 NE 150.76 NE NE 5,263.35
1997 731.73 1,222.37 87094 1,637.31 NE 9.31 NE 133.74 NE NE 4,605.94
1998 673.70 1,028.71 857.96, 1,535.91 NE 7.39 NE 126.99 NE NE 4,231.03
1999 694.38 1,125.36 84498 1,507.98 NE 9.02 NE 118.47 NE NE 4,300.82
2000 692.35 1,160.40 802.35 1,716.54 NE 18.03 NE 130.80 NE NE 4.520.67
2001 659.62 1,110.85 791.70 1,643.70 NE 19.73 NE 94.24 NE NE 4,320.38
2002 635.83 1,060.04 728.84, 1,653.59 NE 16.82 NE 93.25 NE NE 4,189.38
2003 625.71 1,057.08 643.86 1,522.16 NE 11.60 NE 82.45 NE NE 3,944 .22
2004 614.15 1,061.17 573.701 163757 NE 10.13 NE 83.54 NE NE 3,981.24
2005 622.84 1,109.22 640.24) 1,522.93 NE 10.37 NE 62.31 NE NE 3,969.34
2006 613.84 1,097.50 629.99 155232 NE 11.01 NE 59.47 NE NE 3,965.70
2007 608.65 1,033.51 615.72 1,520.66 NE 597 NE 57.46 NE NE 3,843.76
2008 584.44 1,006.05 603.87| 1,438.69 NE 8.00 NE 56.82 NE NE 3,699.59
2009 571.04 965.85 60495 1,472.62 NE 6.60 NE 55.47 NE NE 3,678.26
2010 578.46 971.42 588.51 1,454.04 NE 6.94 NE 53.84 NE NE 3,655.19
2011 589.59 983.40 596.27 1,394.32 NE 7.02 NE 52.78 NE NE 3,625.31
2012 582.87 946.07 614.48 1,422.43 NE 7.07 NE 54.95 NE NE 3,629.58
2013 579.18 917.60 633.99 1,357.38 NE 4.32 NE 45.36 NE NE 3,539.80
2014 566.31 886.15 626.34) 1,351.48 NE 470 NE 39.89 NE NE 3,476.31
2015 572.60 880.25 605.20 1,320.04 NE 5.88 NE 37.55 NE NE 3,422.98
2016 561.04 877.49 629.27 1,316.00 NE 4.33 NE 33.73 NE NE 3,423.59
2017 564.03 877.27 626.31 1,263.97 NE 4.45 NE 31.43 NE NE 3,369.23
2018 571.80 883.93 615.33) 1,242.28 NE 3.26 NE 29.72 NE NE 3,346.87
2019 57454 898.67 610.77 1,182.41 NE 3.25 NE 29.27 NE NE 3,300.70
2020 580.25 900.50 601.74) 1,228.88 NE 1.69 NE 29.48 NE NE 3,344.96
2021 593.34 897.75 536.99 1,175.37 NE 1.38 NE 26.61 NE NE 3,231.44

55 © 1. 2005 EA T EHFR DS RPIMBB T ( RES/THRIREASHHE ) -
2 NE(Kf&st) - IRHIA R RS b4 -
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BEE2FRABE TR > EBOMZENEEEAETHEEIRE
ZH 2021 FEENFRERBIHFURSEWE 512
BELTIEIIIINVARASL HW W EEERERE S
27.78% - BB B3R G 18.36% « /KIETEE S 16.63% »
FREEA f 0.82% ~ fEYIFEBEMAE & 0.04% -

2021 FERFEPIFEARIAE S BEUR A EE D R %
BERBIEFITHINE S +27.68% ; EREREALLRIINE
75 +25.58% ; KIGH B IR BN E R — 22.03% ~ 22.61% &
EEITIERAIEDREINS — 6.88% ~138.41% °

52 BBIEEEE (3.A)

EBBEEBERAREBNRERRE - HILERT
BERMEMELENRRE - ERIVBE EBMELNRR
EXNMBRBYMMELES - MERDMIXURBEMESE
NHGEEIFRBES -

1. HERIR e B 90 B RY

FIEEMEEEEES - WHIENBRRETEBMEY
HARAKAE S D B AEVIN\R D F - B MRPIIRUT - AT
HEVEEPIRHE D ; EMEN D BIFRTEFEELR R
FRE  XUARBPWELELZFRES - BARSETNES
LZRMMELENRIRERANIFR SIS - EREHE R
W MERHCRE  BREEMRREST 4 FF
RBSMEEERED - BERESEBRHED - B
ARBRENMN - A% BEAH  £%  BHEESS@EEDN
CBREREREL)  HEREBAALFS -

EBEBEBRENFRMRAIE > REZMRAEE
156 AL 2006 IPCC 5 AR EERELE - HEMNFZE
1998 FREZIAFKMRETA - HFRUMADARE - HER
B RXE-FERA% FE-F¥ ZXBE-BEEE-A
5 SIAFTRRINA LA 2 FRE - ZFEER IPCC FA:
BARs  BrMAILENEEVRAREGEH 2 FERAEN -
FBEEREBBEBPRINE 2 MERE - TRARUK
¥ 2006 IPCC {5 2 [RBIWIEK 5.2.1 > ZATEHINGEEE KX
FAEMKRSE - WF LUF 5 H IR 2RSS 85

TEVIFERRIRIR
0.04%

B IR

36.37%

KRR

Q) it

ERBZHMEBHRFRERINEZ 5%  TEF - 58 -
BB REREIREEEEE - SISFEA -

2. Iiham R

(1) #ERE

k% 2006 IPCC ¥6F - st BHEE S5 B 3B E P kit
BE - sTEANFRASERIIARECE LFERENEIE 20
B (AL 621) EIFREMEZHRFEEEEL LS
R EEER - BRA 2006 IPCC Tier 3 1 KB 2 HIRUZE
SENAESFARTEBR - 5RA 2006 IPCC Tier 35 H
fi BFEHEUAELRIHRA 2006 IPCC Tier 1 »

AN 521 EBBEERBRRIHINKE

Total CH, enteric emissions = 21 ( EF; x Ni x 25 x 107°)

Total CH, enteric emissions = 28 25 13 2 35 % R I Z MR HEIRE (F
RWZFEWREE / F)
EF - REERBE R PROHREE (ATRIR /B (E)/ F)
N = REERFEENNE (7 (€))
25 = FIRHHRBIAE A — A5 H BATEA 2 FITRIE(LES (GWP)
ERNEREED RIS EFLF  Ffhd K~ I
#HBRE - SORM% - &3 ABRIE-

(2) HEUREL

HEIH 1998 Fit - EIT—RIEBREREIMAOHT
R AW 2001 FEAEREXRCHRMRERNES - HBIL
EILF - # - BRIBE B RBNFRIFAERALE 2R
REFABELEDY)  HEMBERFEEREREAERITT
REERE - FLbE#EERA 2006 IPCC fERMHERE : B1U
FERD AEBAM T - TR IPCC 1OTEERME s MBEREZ
HIREARRBHNEZ 5% » APt  FIUEBAIELR]
HEEPEEBNGEL N £aBEIAR 1 FREFEE
EB9—&F  HYIMGHENEULAESFEER () BEEEN
i g s ZUNAenH Fen  BRIESLEH1EH
EHANEFEEERA—BE - G REMRSEE
T BEEREERNRIRIINE - ERESKE EB
BRGR 2 FEEFR .21

FRE M
0.82%

BERBEEE
18.36%

BERHERERE
27.78%

‘ 16.63%

= REIEA = SRBBEH = EERFER - KEEE = BHLE = EEBNS
512 2021 FRFEFNRERBEHBUR AL




20239 +zrm BRAERIEHBOEMES N0

BRI B EEEEL D - E2N 2013 FEEEFLFER
7o TRREENTFRERREERIERBEMEMERRNL
& W 2013 FBHE ERI AT I R HIRURE -
EILFIREED 1251 AF /80 EMMAFRIMER 643 2
Fr/e&-

(3) EENEE

fKi% 2006 IPCC 15/ » BB EHEBE—RABFEN
HEBEEE  HENEHBREHANERE  WHEeRH
BERE  BRE  AMNBEFEREESEHAETHEE
BEEEEEES B RER BN ETTRANEE SIS
TBELLE » MNEFLSF ~ B4 ~ 58~ K~ IUF - EHN
EEHHBNAZEREFENTESZ  ZNEBRAM - A6
NE - BRE ARKEEESRTASERTRERRE
ZFEEEY > ENTEFERNAZTEBNEIEIE (X
522)-°

(4) HIRE

2021 FREEBE B LN IRHINES 593.34 T2
WA (CmES  HMSFME 521 kK523 - HEES
BB RBNFIRIINE - HESEIF B4 K1l
F R AEA% AR &% BABI10BEE
B1E - Bt EEG S BB RGBSR ERETE
EREE - SRRERETENBE SR RIIINE - Wik
ERn_HSREER - BFLUMBHAE -

DITHE 1990 F £ 2021 FEREFX VB BE B 5
R e B2 HE 8 BBEHER A DR ° 1990 &£

BERANBRFEYERE  ALLE30BEERTET &8
BB SRR ER 2180 - £ 1996 FERSUE 5 1997
FRINBEREXRZORHERBLE  REDSERNERE
HEXBEREFNRTT - EBRWIFEE EBE R EZIIN
R AR ERE T6 ; X 2001 FRILEHIA M
FRESEME (WTO) RAIFKEIN EBEREN - BETS
Btz - FEANEBEEERE  PESRESHEESE
HIEBHE - BN EREMSNAERES - EX 2008
FREBNRE - BEEMSRRHA KD -

(5) BB 4

SRR EEEREERC BSEIEEEN -
3. FHEE M BRI R F IR — 2t

(1) REEEM

ERESBEEBFRIENEZEE - HREssuss
DMFESIATHRERZEE (U THBRERE ) BIRZEER
FHER - 1k 2006 IPCC 15RIRE AR IES = 5% 5 HERUA
BHHE - BERALGE - AIERER 2 EE2EFEH (CV%)
AERHEEHZREE > BUATREEATECV% & - 7t
51/ IPCC REEEE 2 2518 ; EREEER IPCC 2B %
2 BIIE/T3I A IPCC RREE M EUE -

k% 2006 IPCC 157 - BREZBEREHINE 1
EMZEHE  TERAIPCC BB REBBEARE - &8
ERERDIEZAEEN - BIDGREGMER 2 RERAET
8 - BB A BN E M7 500 LR EN R BN E 1 5

*521 BEBBBEEBIINFIRIFEIE

HERZ R (EF)
AHEEM (%)
4 EZLAF > (Dairy Cows) . 125.1 ; s | IPCC %68 +30.0
(Cattle)  Efth4 " (Other cattle) i 64.3 IS ALE IPCC % 47 +30.0
B%  7K4 (Buffalo)® Ff 55.0 N/ 88/ & IPCC® +30.0
JEE'J; 1112 (Goats)° Az 5.0 AF/ B/ & IPCC® +30.0
% 5% (Swine)® Ffe 15 N/ B/ E IPCC® +30.0
B AERE" 1587x10° AT/ & / £iBE | AL 121
58 E@Fﬂ%&d 8.482x107° |AfT /& / EmiBHE | AL(E’ PCG +12.0
(Poultry) Eobi B 1.061x10° Aff /& /& ALE® | g +37.3
g ¢ 1500x10° |AFF /& / £aiBHE | A+E® e 277
e ¢ 2071x10° A/ €/ AmBH | AtET 217

Hat e B BRI F2ELAE
b. Hfth4F : BIEES  MEd - ARIASRAERS -
c. 2006 IPCC Tier 1 FiiHiE 2518 -
d. 2006 IPCC Tier 3 TSI E 251 E -
e. IPCC YERHIAB 2 A - MWERIEK 23 EvERAE -

3 TBMEREZET 103 F T2 REREBIMUGMEEREIN BV FBRERMET (COM) ZRaIFtE) (108 B -2.1.4- % -U2(3) 2
E—REREHGEELH - 2014 ¢

4 Wang, S.Y. and D.J. Huang. Assessment of greenhouse gas emissions from poultry enteric fermentation. Asian—Australian Journal of
Animal Science 18(6):873-878, 2005.

5 INE  BHE & K SEMERSHERZBANEBHREREBINLA - AEEKREEEE » 31(3) 1 221-230 > 2002 ¢

6 INE  HER TRE - RES  BRTREATIEZBAEER=REIGE > PEERESEE - 32(1) : 43-50 0 2003 -

7 ZIRR ~ BRI = MEUE ~ TIRE - ARBAERRE REFIRZAE - TEHEREEE - 32(4) - 151 - 2003 °
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£ 522 1990 FZE 2021 FEE EHIHIE

1990 46,342 86,020 21,876 206,366, 8,565,250 74,415 135,664 25,875 4,777 38,269
1991 49,433 84,805 18,618 214946, 10,089,137 91,504 126,692 26,484 4,628 34,739
1992 53,295 87,955 16,623 247,293 9,754,460 104,247 136,831 27,821 5,683 38,794
1993 57,652 91,460 16,489 365,632) 9,844,920 123,161 147,906 28,716 6,397 43,540
1994 58,812 90,549 14,909 400,674 10,065,652 133,495 149,933 31,970 8,621 38,904
1995 66,377 85,565 12,883 430,238 10,508,502 149,451 150,756 32,987 7,744 40,510
1996 62,846 89,055 11,213 428,175 10,698,366 159,983 164,084 36,470 7,078 39,628
1997 65,284 91,508 9,601 442,552 7,966,887 185,280 180,072 39,275 7.503 39,010
1998 66,514 90,329 8,556 402,544 6,538,596 189,635 175,215 40,386 7,955 33,603
1999 66,175 89,884 9,189 363,135 7,243,194 185,077 175,328 40,874 7,464 33,159
2000 66,140 87,793 7,767 315,045 7,494,954 191,202 173,627 41,086 6,503 32,075
2001 65,125 80,851 6,531 284,105 7,164,605 189,288 161,987 39,941 6,330 30,158
2002 64,517 79,672 5,370 249,729 6,793,941 188,667 164,406 39,976 6,178 29,065
2003 59,467 84,491 4,912 241,027| 6,778,799 190,127 156,508 40,224 6,402 29,084
2004 54,615 85,216 4,962 249,362) 6,818,970 207,440 145,809 39,343 6,540 30,546
2005 53,198 83,725 4,101 267,753 7,194,768 167,032 143,492 40,366 6,450 31,821
2006 52,313 82,145 3,538 272,038, 7,091,822 181,848 138,954 41,048 6,723 36,039
2007 53,171 89,382 3,452 254,715 6,640,047 177,413 135,530 40,315 5,873 35,024
2008 52,628 81,461 3,599 235,062 6,443,311 178,676 122,974 40,955 5,149 29,982
2009 53,230 80,546 3,862 212,766, 6,145,950 190,498 121,136 40,610 4,593 27,634
2010 55,296 80,862 3,844 204,854, 6,185,952 191,993 123,849 40,269 4,700 28,546
2011 57,196 83,489 3,627 190,440/ 6,265,546 200,707 130,838 40,371 5,130 28,808
2012 59,145 83,864 3,177 167,103| 6,004,717 186,994 118,759 40,452 4,929 27,253
2013 60,500 84,387 2,511 160,850 5,806,237 183,586 102,974 40,937 5,160 32,460
2014 60,103 83,199 2,437 167,778 5,545,010 196,131 109,010 42,079 5,549 36,786
2015 61,859 85,209 2,311 156,045 5,496,216 196,539 105,696 42,547 1,383 33,519
2016 59,601 84,392 2,037 146,000 5,442,381 209,170 112,066 43,966 1,657 34,748
2017 60,523 84,572 2,057 144,733| 5,432,676 211,11 106,505 44,726 2,384 36,339
2018 61,967 86,275 2,104 141,633| 5,447,283 226,540 108,939 45,935 2,755 35,596
2019 61,813 87,006 1,972 134,789 5,514,211 240,167 114,356 47,690 2,985 37,002
2020 62,916 88,598 2,116 130,595| 5512274 250,557 109,053 48,391 3.829 34,827
2021 64,974 94,148 2,002 126,067 5,471,588 266,376 109,909 48,617 3,644 33,348

i 1P RERTEEE/ S8 " ASERLEES -
2. 2005 FLAAT 2 A ERR BB EPIMRE LM ( AEBTRIPAHAZEHER )
3 EEBHHEERIOR : PEREEEFAI TR REBFREER " TEREXEES - HMWFEEHES [ SFRMEFEY+IF (&
Eﬁﬁ )]EQ%Z - EFAFEEC] \IEEEHES - [ AXEYC] + [FLFER) BHEEHEA [ FHER) + [ ERHEY ) + [ AR
g0

= EBRESABTRIIKE
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2023@ wzrm EFAETEAM SMES GHI0

£523 1990 FZE 2021 FEEIEEEE Y FixHiNE
(B4 FAM S hEs)

B4 | Hit HENE | AR
1990 144.93 138.28 30.08 25.08 321.20 0.03 0.29 6.86 0.18 1.98 669.62
1991 154.60 136.32 25.60 26.87 378.34 0.04 0.27 7.02 0.17 1.80 731.04
1992 166.68 141.39 22.86 30.91 365.79 0.04 0.29 7.38 0.21 2.01 737.56
1993 180.31 147.02 22.67 45.70 369.18 0.05 0.31 7.62 0.24 2.25 775.36
1994 183.93 145.56 20.50 50.08 377.46 0.05 0.32 8.48 0.32 2.01 788.72
1995 207.59 137.55 17.71 53.78 394.07 0.06 0.32 8.75 0.29 2.10 822.22
1996 196.55 143.16 15.42 53.52 401.19 0.06 0.35 9.67 0.27 2.05 822.24
1997 204.18 147.10 13.20 56.32 298.76 0.07 0.38 10.42 0.28 2.02 731.73
1998 208.02 145.20 11.76 20.32 245.20 0.08 0.37 10.71 0.30 1.74 673.70
1999 206.96 144.49 12.63 45.39 271.62 0.07 0.37 10.84 0.28 1.72 694.38
2000 206.85 141.13 10.68 39.38 281.06 0.08 0.37 10.90 0.24 1.66 692.35
2001 203.68 129.97 8.98 35.51 268.67 0.08 0.34 10.59 0.24 1.56 659.62
2002 201.78 127.91 7.38 31.22 254.77 0.07 0.35 10.60 0.23 1.50 635.83
2003 185.98 135.82 6.75 30.13 254.20 0.08 0.33 10.67 0.24 1.51 625.71
2004 170.81 136.98 6.82 31.17 255.71 0.08 0.31 10.44 0.25 1.58 614.15
2005 166.38 134.59 5.64 33.47 269.80 0.07 0.30 10.71 0.24 1.65 622.84
2006 163.61 132.05 4.86 34.00 265.94 0.07 0.29 10.89 0.25 1.87 613.84
2007 166.29 143.68 4.75 31.84 249.00 0.07 0.29 10.69 0.22 1.81 608.65
2008 164.59 130.95 4.95 29.38 241.62 0.07 0.26 10.86 0.19 1.65 584.44
2009 166.48 129.48 5.31 26.60 230.47 0.08 0.26 10.77 0.17 1.43 571.04
2010 172.94 129.99 5.29 25.61 231.97 0.08 0.26 10.68 0.18 1.48 578.46
2011 178.88 134.21 4.99 23.81 234.96 0.08 0.28 10.71 0.19 1.49 589.59
2012 184.98 134.81 4.37 20.89 225.18 0.07 0.25 10.73 0.18 1.41 582.87
2013 189.21 135.65 3.45 20.11 217.73 0.07 0.22 10.86 0.19 1.68 579.18
2014 187.97 133.74 3.35 19.72 207.94 0.08 0.23 11.16 0.21 1.90 566.31
2015 193.46 136.97 3.18 19.51 206.11 0.08 0.22 11.29 0.05 1.74 572.60
2016 186.40 135.66 2.80 18.25 204.09 0.08 0.24 11.66 0.06 1.80 561.04
2017 189.29 135.95 2.83 18.09 203.73 0.08 0.23 11.86 0.09 1.88 564.03
2018 193.80 138.69 2.89 17.69 204.27 0.09 0.23 12.18 0.10 1.84 571.80
2019 193.32 139.86 271 16.85 206.78 0.10 0.24 12.65 0.1 1.92 574.54
2020 196.77 142.42 291 16.32 206.71 0.10 0.23 12.84 0.14 1.80 580.25
2021 203.21 151.34 2.75 15.76 205.18 0.11 0.23 12.90 0.14 1.73 593.34

% BRI A (AR 522) - EREREENE TR 1990 4F 2 2021 FHIRGBEAFT R 15 - FREERY
BB B R MBI R @B At 2 AR RIS (AR SEENBUEIOR R AT B A 1990 £F 2 2021 AT R A — Y -
523) B EE SR BEIETRAHEEHERET 5 2 47 4. B R QA/QC BB

BIIRSE - BB B TS - (5T E% 2021 BB 5Es

PRI FREE I +16.75% o EHREIEREAREEEEMITBEEN MRS
BIIEFEE « SEDEETEIR AN ERES 2T
HE (REEETETEEY  DRUREEEHEH
U@ﬂ=JUﬁzﬁ+~+af E - QA/QC REBRIE AT ERBENPIENES (& 3A
EEBERER IBEREREE ) REREHERER
. SR ERZARET RS BREDEM DB
Mk BEEERSEMEMRYBEANG BRRE 2 ER
AR 1523 I AR E RS S EABIREERE MM B

MPYREREEREZE - KBETBLETERR - THRFESS

AT 5.2.2

Usowa= NEEM 2 4850 ( FOEFRR )
Uy U U, = REE BN ETE S

] = \/(IJIXE‘I)2 * (IJZXE'2)2 ot (Uann)2

U... P98 = S EEHERUE TIPS ER . QA/QC B & - BiE T HIE
E+ Byt E| RIS R R B HE AP B EER RS REER
Uses = NREE M 2 4850 ( IIE188)) QA/QC K EERZF °

Uy U U, = AEE BN ETE S T e 2 S
- 5. FEHURNEME

NEEAF REMF BB EBERIGIRERALED

BB 1347 AT /8B / FER643AT/B/FE  HEEE

BEEAMATN 1998 F £ 2001 FRE2 M F11TRIRER R

(2) FFEFZIRN—2E
EFLE 2R D 7R 2013 FEATIELE ~ KA ZHIN
FEEN 2015 FETELE - ERLPEMBEIIMNE - &

B-6



BRESHEERREZEREHEER CMREGR » Wik
1996 & IPCC {EME IEAREFHEFTS - MR FERER
REAF BN ZRIBAEN 20 Fa1 - £/ ERMERER
HHT > SEEKREBEIAFENRRES  NEBEEE R
IEHE E A AR 90 ERFTIREEREB At EE%E -
BEZES2E TR EMEIE (WK 5.22)  DIRFAF
BERTFERS N NBENIBILS ~ 2L R ARERF IR
85 43% ~ 12% & 45% ZtEfl > Wijt 2014 FETFHFRE
CBHERRERREERLAANSME > k2014 F 12 19 H
BENFRERBEMENERLHG) AFE - B2013F
i EILF 2B BRI GER AT ERES 1251 A
fr/88 /% MEBEHEFEINE  BEMFRISEHER 64.3
N /8E/ERE .

SEREKFEBEED - RRBIAM R ER I EKE
BEREIHMABIE - BEEHMK2014F 12319 4
MTBEREREREFMENERZBDE) RZE - B2015F
FEIK 15 B B2 B AR I HF IR BUE IE & 2006 IPCC 5RITEER
B2 85 AfT /88 / & - WEMEFHEFHINE -

6. FEHHURRIAERTE

BRAFERG B EEE R IRHI 2SS - DU SRS 55
P—HES5|M 2006 IPCC 15mTHRR < HIRUAEL - WEBFE ATNE
IREWEE RS — MERGEEARM (MHEA)
FESMABSANET HEAREREREREIINERS -
HRBEDERN 2015 F 12 B EERES LT
BTENFEER B BB IRIUAES 304 A% /58 / HIL
111 RfF /88 /) F - WZIMRREERNRETHE - GETE
ERBREFTHRA "

5.3 ERRREE (35)

BHENRERRE - R THCRRERTEBESEE
LR  HEHPFRMELENERNEELER RRAT
DEPORERE - ANEARREBEERSERERKE
BLEER B ESHUCEERNEAREERILEEL
mig - HBEAHER  REERETNA - EIbHELEZ R
RECRREITEBR -

53.1 EBEREE - BIR
1. BERUIR B2 BE 0 FR At
HEHIRAN - XURDEEGE - BRISLIAESE « 415

Q) i

BUXREFKEREE IRBEERFERE B B&E
SR ERBEDRAKRETRK - EIt - IRIBREER
HEWSZ ERFEMEERKSER - EXRERISREER
BEOKBIBURER BROREIZI - REEMA R ERES
BRAEREMERGHBLEER - XA ZRBH IR -
g DRK - MBERSURFIHEHL NG RE - FIEEFY
o FhEAREINFERE - PAINKBEREtMEREENE
REE L HABRPIEELRERERERALCSR
EEEESRIIDNEAARE -

HEIE 2000 FAE - f9EFE 200 FELA £ ~ 4 508 L2
BEMISTIR BRI KERIES - RIES NS - D= BB
KEEBZRS (BRI BEER -TREE) 5% - Atk
EREREEL > BEEIFER ZBIHUAERAM 2003 &£
BR-BABKRESRIEMBEENEERME AT EET
B HREEIOREE 2019 FRRVEAEEERRA > KFEX
ZEEAE  BMRE S 2021 F4E - $¥F 2006 IPCC $5
FATEER Z HEAE ~ MBS RTE 1990 R EFEUE ; M
EIFEREEED AR DIREALIINGE - B9
WWERKEES - REEEERD - BEHRIRD > BIER
2006 IPCC f5raTazR 2 BERUREN -

ERRBZERERIEI S SEARRE ZH#RRIA
PRHEME - FRERILEEIE A VR EA B KR ERE B #ERH
85 « ZEISoAR R EE - EREREHIN DRSS
BHEE 1998 FILAMTUE - HRABTEEEHICRIES
H BRZEOCAH FEAEREH RS WKRE
DERERZLHBHAERE > ALKBEDUBEAARAE
MR BEEICRIBERIME 2 AT ZEHE -

2. J3iknm ke

(1) sH8EAE

ficiE 2006 IPCC 15/ - AT EHEIE B R REEF RHIN
£ AR BEBIRGESE LEEEEEUE 2 ME (A 5.31) -
EAFRREZHNGEEAER ARERZHREBE - K
F32006 IPCC Tier 3: EAhEERIERA 2006 IPCC Tier 1518 -

A 5.3.1 EEEREEZFIHINE
Total CH, yanure emissions = 21 ( EF; x Ni x 25 x 107%)

Total CH, yanure emissions= 28 5 B PR E IR Z RIGMRHIRE (F
AW _S(EREE / F)

EF= REEBHREEFIRNIMER (TRt /B (E)/ F)
N=FREE8FEEHHE (R (L))

10 FTEREEZEE 103 F N8B AEREEMERRESINEKFFRERES (COM) ZHRIEtE) (103 B -2.1.4- 5 -U2(3))

ZBE—REXRAAEEHLCH - 2014 °

11 FEHS T8 2806 CHE ORRE BET  BRE - BAREEREREHINRERSE - THEREZE G - 44(suppl.):259 -

2015
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25 = RiEhiERE s S tEEMEMZ FioniEtiEss (GWP)

FRNESBEDBS | EILF ~ Hfh4 k4~ 1L¥E -
% HERHE  AERMREH -
(2) HER{ZEL

IEI B 1998 FiE » T — RIIEBRE R BN
3 W 2001 FEHEBSEREHMRERNES - B3
4 DR SHEREEBREPNFIRIIEEALE
BKERILFEDE=REIAS - BIERA 2006 IPCC 57/
ROFEERME - BRI BRI E BN BB AIEE T —B
EmBHIAR 1 EREERBEN & HEEREAE
AHEFEE (€ ) ERTERRTNPIRIINE : ZEREEA
ERAOAHSEHBHER I EAEER A —NE

HRFEHEHD 019 F T BB ERELD - BE
REANRESIER 2 HEE - F 2003 FER AT EH
019 FHERZBAMEEZERBA K£2020F2H7HK 10
A 26 BB 2 REXRZH B R mRE - AMERESE 2021
TFHE - $RA 2006 IPCC 15mTEs% < HIUEREL ~ 1B E TS
1990 FREZ EFEIE - RRIMIIIBFEERREIE 2 RInA
THEREE AR - RESEEEREHEFBEUEER
AREE™-

(3) EENEIR
[F%522-

(4) BIE
2021 FHEEBEREENRRIINES 75191 F

HOMABEMR S EELE MBS EEREEPNR IR AB_AEHMES  EthEFUNE 531 k&K 532 HEE
BE - BRAKBEREREEIIM R IR 2 FER S| HHRPF BEREERRGHINE - S3EAS « B k4 1l
#531° F R DA ACAMKRERASTSREIRERE X D

PIEtEEBREEBRE TR IR FRBCR A BT 2R

*®531 EERERBEINBRZGEE
. BERAE HEBUZEX (EF)
85 p THEEM (%)
s EFLAE *° (Dairy Cows) - 4.898 : AKE+{E | IPCC % 23 4.7
= (Cattle) E A 2 (Other cattle) R 1.0 B /R/E IPCC +30.0
;’E k& (Buffalo)° % 20 AR/E/FE IPCC +30.0
IE 112 (Goats)° % 02 AfF/E/E IPCC +30.0
%% (Swine)° Zhed 5.0 N/ B E IPCC +30.0
za a BERE 476x10° AT/ &€/ £HBH ALE"® IPCC %002 +13.9
(Poultry) b. HERH 5 476x10° AT/ &/ £wiBE ALE"® IPCC %002 +13.9
oo mme 9.99x10° \AfF /58 /& A+ ™ IPCCA003  +30.4

it o ERLA - BIEWRA  ERA -
b. Efh4F : GRS - MESd AR RAERS -
c. 2006 IPCC Tier 1 Z&1& -
d. 2006 IPCC Tier 3 2514 -
e. IPCC TESRHIRUEZE A » DTFRIBK 23 EoERAF -
- ERHEREEF RIS
1,600

)

T
= 1200  F B BB

E=Hie]

— =

T

«

/,

(F

i3]
i

e
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{

Al

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2021 47

531 1990 F% 2021 FEBEREE v HIGHiN=182

12 Su, J.J., Liu, B.Y. and Chang, Y. C., Emission of greenhouse gas from livestock waste and wastewater treatment in Taiwan, Agriculture
Ecosystem & Environment 95, 253-263, 2003.

18 ERE ~ @AM - FTHEE - RHEHERBEIDREREIIN L SERFRC2EaRBE » 39(6) 1 415-422 > 2001 ©

14 THE - BHEE  SHERBREDREREHN - EEEMER - 10 0 1-14 > 2002 -

s



%532

Q) Fii

(B : FRMB_ELHRES)

1990 & 2021 FEBEREEZ BIRHINE

HER# | AEAH
1990 5.67 215 1.09 1.03 1,070.66 8.86 16.14 6.46 1,112.07
1991 6.05 212 0.93 1.07 1,261.14 10.89 15.08 6.61 1,303.90
1992 6.53 2.20 0.83 1.24 1,219.31 12.41 16.28 6.95 1,265.74
1993 7.06 2.29 0.82 1.83 1,230.62 14.66 17.60 717 1,282.04
1994 7.20 2.26 0.75 2.00 1,2568.19 15.89 17.84 7.98 131212
1995 8.13 214 0.64 2.15 1,313.56 17.78 17.94 8.24 1,370.59
1996 7.70 223 0.56 214 1,337.30 19.04 19.53 9.11 1,397.59
1997 7.99 2.29 0.48 2.21 995.86 22.05 21.43 9.81 1,062.12
1998 8.14 2.26 0.43 2.01 817.32 22.55 20.85 10.09 883.66
1999 8.10 2.25 0.46 1.82 905.40 22.02 20.86 10.21 971.12
2000 8.10 2.19 0.39 1.58 936.87 2275 20.66 10.26 1,002.80
2001 797 2.02 0.33 142 895.58 2253 19.28 9.98 9569.10
2002 7.90 1.99 0.27 125 849.24 22.45 19.56 9.98 912.65
2003 7.28 2.11 0.25 1.21 847.35 22.63 18.62 10.05 909.49
2004 6.69 213 0.25 125 852.37 24.69 17.35 9.83 914.55
2005 6.51 2.09 0.21 1.34 899.35 19.88 17.08 10.08 956.53
2006 6.41 2.05 0.18 1.36 886.48 21.64 16.54 10.25 944.90
2007 6.51 2.23 0.17 127 830.01 21.11 16.13 10.07 887.51
2008 6.44 2.04 0.18 1.18 805.41 21.26 14.63 10.23 861.37
2009 6.52 2.01 0.19 1.06 768.24 22.67 14.42 10.14 825.26
2010 6.77 2.02 0.19 1.02 773.24 22.85 14.74 10.06 830.90
2011 7.00 2.09 0.18 0.95 782.07 23.88 15.57 10.08 841.83
2012 7.24 2.10 0.16 0.84 750.59 22.25 14.13 10.10 807.41
2013 7.41 2.11 0.13 0.80 725.78 21.85 12.25 10.22 780.55
2014 7.36 2.08 0.12 0.79 693.13 23.34 12.97 10.51 750.30
2015 7.57 213 0.12 0.78 687.03 23.39 12.58 10.63 744.22
2016 7.30 2.11 0.10 0.73 680.30 24.89 13.34 10.98 739.75
2017 7.41 211 0.10 0.72 679.08 2512 12.67 11.17 738.40
2018 7.59 216 0.11 0.71 680.91 26.96 12.96 11.47 742.86
2019 757 218 0.10 0.67 689.28 28.58 13.61 11.91 753.89
2020 7.70 2.21 0.11 0.65 689.03 29.82 12.98 12.09 754.59
2021 7.96 2.35 0.10 0.63 683.95 31.70 13.08 12.14 751.91

85 - SZEREFENEREERRINE - TRES
“REEERE T UINRMSE -

1990 FHEEBREEERFET - EEREER I
MEREZ BN - 2 1996 FEFISIE ; 1997 FRINBHER
FORERBTE REDBERE  HBREEEBAN
=’ - EBRUIFBANESEREEREEZHRUR - EIt
B EMbErEaaESEEtrE ; 2001 Fie - HER/IMAERE
S WTO) IRRIFA BN EBEMED - BETBEIRE
% FENEZRBERME  PESEEEHEEEHRE
HE  WHINEERMENE2R N EE8E  BX 2013 F4&
BIRE @ BEEEHSREMEENE)

(5) e84

HEFE ~ HEIREESZ MR ERERKEERBHNA
—BRBEKEENNEE  EHAEMEEAF B2RE
RIEMEERPIHIN O REREEE - RERDBEMELEHES
STHEREZ RERBEBIINE  ENFEER R HER
ZmEREERRTHEPIAFTME 2 PR EBEZRBA
BIFREMFER - FILIM 2006 IPCC 15RaTERBIBUREGT
BHHE  REEZ2RVBREEREERGIIN AL
o EREREEEHR D ZIF KT - BRIFERKEE
BREBEEAEY - [RFRRIDASHEBEREME -

3. FHEE AR R FTI—2E

(1) RHEE M
EHESEREERGIEMZEE - EEBEiE
FRIKBEZE LR EFEGETFR - 1k 2006 IPCC FRFRIERE

AHEEMER = 5% FIRFEEE - BEBALEE - BIM
ABRERCEEEH (CV%) REAEELZREE - EW

REFEEBEET B CV% & - MSIM IPCC REEM 2%
18 EREHEER 2006 IPCC far 2 HIUARL - RIZETSIA
IPCC AiEEMEUE -

i3 2006 IPCC 157 - BHEHREREHIMENEE M
ZitE  EBRAIPCC BRREGRAESR - EHER
BRI AEEN - BIMEREFE AT ZRERIEE -
BIABFU AR E T N LB A EARE LT HE -
BRREME (AT 532) - ENEBEREERZHIN
BB AHEEN - BIEREEE AT ZINERAFE (A
5.3.3) - BI& BB HINE BERAEE MRRENT S 2 B
R5% ~ BERABHINE 2 P15 - K515 18 - 2021 FEREE
RN E < A HEE MR +27.68% -
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AT 532

mwzJW+Wh+uf

Uoum FREIEZ 8T ( 2280 )
Ui U, = FRIEBHFRE

A 533

_ NWXE) + (UXE)>+ ~+ (UXE,)?

U =
E1+ E2+...+E

total

n

Urora = NEE M Z 4850 ( h0EREAN )
Uy Up U, = REIE SR EE %
EwaEzyEm = KE%%

(2) AT —BUE

REERSE R I 2 IR 20190 FENFTEETT
BIF - BIEGERAEMEELHNE » $2 1990 £ 2021 &£
USSR —20 5 toh > FRAIEE OB EN BB RIR K ET
BEHRB 1990 F £ 2021 FIREEIT—30 -

4. FEHBURE QA/QC RRERE
FEE1 52 TE8BEEEE, (3A) ZHRH -
5. FEHIURNEN:TE

p—

#!ji o
6. FEHHURRIAZRTE

BRITEREEREEE D - ik 2006 IPCC f5METHE A
o EEERREBEKRIEBREINZAEREE - WKE
BEIKE D EFRIGEREKERIRRISTIEREERKERD B
EHZED - HITHERCZORERBINEA > REFEH
BIUMEO AT FEREN @B - b - BESHY
FERIFERS EEHREREARBR R REERKEER
EL1E - IRIARERERAERINIBHE « aHaMA L L&
B2 -

BREREBNS DREH R EREEREE Y BRA
BRELSHERHES A0 - BRIEEKEBMELRR
2R TF R R R E S RS - VR B
BEFE T HE - Kk 2006 IPCC IRt B LET - 40
EEREEFBAMEBRBABHABTD 00253 F
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SR B 56 BRBE Y RERMER WK 4.226

FTRB—SHES - MESRAEEELEF RN 7.546
x 10-5 TAM S CiREE - EAEREE] 20% FE (547
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7 847 TRAM_E(CMEE - IbIh - BRERKIEERIE
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ISR PRI RV ORI 99.03 T A S (LIEE - A
BRERBERFTELDE2HHEE PCC A BEREEH
BEBZHFEREZRETES - Bt - RERREIDHELN
R EE R PR R BE T RAER R EPIZIRING & -
532 BBEREE - LD

1. HEBUR R EE 2 R A0t

ARESEI531 TEBEREE - k) ZHHURER -
HEIEEWEREE FHEMBERAE - RbaERE 25
Bt BEEUATRAMRZEINLF - BRHESE - ENY
WFRKFREEEEED - BEEEIR - ERFEED
2006 IPCC famBR¥IE 2 AEA R - RIBEMA L —EiT
ARG - BRBAERLRRED - 2006 IPCC f5r < &
BREB—BREIMREREENI - ERTASE - 7TH
BEHRCDRHBUAR - ERELFRKFHERED -
RZ ARSI S - B EE R R PIUAR - BURR
EREAIRET

2. ik

(1) #ERE

{iki% 2006 IPCC 15/ - HEIE SRR EEBET AR
FIMENABS L FEDEENERERA DA
FRECRUZERTRERZNEIEING (A 534) °

AR 534 BBEREEZSEERHINE
Total NyOyanure emissions = 2i ( EFi x N; x 298 x 107°)

Total NzoManure Emissions — %%ﬁﬁﬁé}EngftE%%%ﬁtm%
(FAME_SH LR / &)
EF-FAEaaEREESCTaNIIGEE(AFataa/E(E)/ F)
N =EEEBFEEHEE (B (E))
298 = FftAHIMEREA _SIRNESEMERA Rt REES
(GWP) -

ERNESERADAS  EXLY  H Ben# A8
AR EL -
(2) HEIAE

BB 1998 Fi - ET—RIIEBRERBEBHRAM
R WK 2001 FEBEBEERERMRERNES - B

16 (TEMRERZEE 103 F T2 REREINEMERREINEW

& 10
ZE—REREAEEHLCH - 2014 °

B-10

FBERERMS (COM) 2#RaIrTE) (103 B -2.1.4- K -U2(3))
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EURIEESHENEENN - E8BHAN 1 FaE
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EEH R EEFEEERA - HIRERENRS
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HIREEEHE D - 2019 EXBEERED - BE
REFRBEINELTR ZHREE - 2003 FEERZ
AEEE 2019 FHEERCEAMBEEHEBA  £K£2020F2 7
HX& 10 B 26 BB/ 2 XEXRZBHBH RS - KRS
B 2021 FiE - $MA 2006 IPCC fem TR 2 HEBUAEL « 138
WAEFTE 1990 TRl 2 BHFEIE - RRMGIMBHREEIRE
BSEREA TGS MR WEISIERER LA
BHEEBUEEFARLE -

(3) iEENEUE
@& 522

(4) BIRE
0N FNHBESEREENATTANKES

) £

14584 TR LB E Ath & FUE 532 kK534 -
BEESEREEBEPALLTEIRECTE  F8EL
% HERHE  FEREREHBFLIRBIEER 5TtH
At EEEREEAETE LRI GESMUZERTE
EENEE  BRAZEREFENEREESLEERINE
WhEA—S(EREE%R - B TLUNEE -

REEEEREEFTRLDEIERRAEXBEE - 2
IR 1990 F £ 2021 FEREFR ZEREREEPRSA(LD
RBFNBEY - 1990 FEEBANBRFEETERE - RILE S
BEEXRFTEH  EREREEDPRLERIINER 210 -
1997 FEINEREXSOMREETCE  HENKESZES
(% > ARBREEBEFEEN EEEREE LT aHF
MENMZILINEBE - Z 1999 FHBINBE ; 20156 FRNER
BEIESEMNMIESR

(5) EEM

HE - FEREESURABRERKEERENA
TEREKREANEE > MERIBMEELL =EERE
RIEMERN O REREEE - UMREROBETELEE
BERTHR L REREINE  EXEEB 5 - HER
ZBAERBERRTHRS R FMEZ HRESERBA -
B REMEETE - EI N IPCC T8 BERIE ST EHHK

= ABHEREESLCIREHNE
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532 1990 £% 2021 FEBEREEZALRIINEBZ
#* 533 EBEREEIMALTRCFEHER

RERE HERR{ZEX (EF)
FHEEM (%)
);g; (Ca/:"c:tle) EILA °° (Dairy Cows) =R (ot =) 1.10x10°%  |[AfF /5B / & AI1E +58.3
E 5 (Swine)"® =Rl =) 0.04 NF/ B/ E IPCC ¢ +50.0
- za a HEWEHE° 6.43x10° |AfT /& / £ iBHA PN = +13.1
(Poultry) > BEmH#" E= (ot a) 6.43x10° A/ &/ E&iEH ALE™ +13.1
c. E#H° 550x10° AT/ E/FE AtE" +21.8

et e ERA  SFRMILAE  F2ELAE -
b. 2006 IPCC Tier 1 Z&1& -
c. 2006 IPCC Tier 3 Z:1& -
d. IPCC TS BIES 2 A DTREK 23 ExERATF -

16 THE &K% FEeL > ARERRIPRZREEIN 2 IEE  SEEECE2HEHBRRE - 39(6) 1 415-422 > 2001 °
17 THE -~ BEE > SHERREZREREEN > EMERZERR - 10 1-14 > 2002 °




20239 +zrm BRAERIEHBOEMES N0

7534 1990 FZE 2021 FEBEREE 7S bmiii =

(B8{7 : FRM_SEREE)

i
1990 0.15 102.10 0.14 0.26 42.41 145.06
1991 0.16 120.26 0.18 0.24 43.41 164.25
1992 0.17 116.27 0.20 0.26 45.60 162.51
1993 0.19 117.35 0.24 0.28 47.07 165.13
1994 0.19 119.98 0.26 0.29 52.40 173.12
1995 0.22 125.26 0.29 0.29 54.07 180.12
1996 0.21 127.52 0.31 0.31 59.77 188.13
1997 0.21 94.97 0.36 0.35 64.37 160.25
1998 0.22 77.94 0.36 0.34 66.19 145.05
1999 0.22 86.34 0.35 0.34 66.99 154.24
2000 0.22 89.34 0.37 0.33 67.34 157.60
2001 0.21 85.40 0.36 0.31 65.46 151.75
2002 0.21 80.98 0.36 0.32 65.52 147.39
2003 0.19 80.80 0.36 0.30 65.93 147.59
2004 0.18 81.28 0.40 0.28 64.48 146.62
2005 0.17 85.76 0.32 0.27 66.16 152.69
2006 0.17 84.53 0.35 0.27 67.28 152.60
2007 0.17 79.15 0.34 0.26 66.08 146.00
2008 0.17 76.80 0.34 0.24 67.13 144.68
2009 0.17 73.26 0.37 0.23 66.56 140.59
2010 0.18 73.74 0.37 0.24 66.00 140.52
2011 0.19 74.58 0.38 0.25 66.17 141.57
2012 0.19 71.58 0.36 0.23 66.30 138.66
2013 0.20 69.21 0.35 0.20 67.10 137.05
2014 0.20 66.10 0.38 0.21 68.97 135.85
2015 0.20 65.51 0.38 0.20 69.73 136.03
2016 0.20 64.87 0.40 0.21 72.06 137.74
2017 0.20 64.76 0.40 0.20 73.31 138.87
2018 0.20 64.93 0.43 0.21 75.29 141.07
2019 0.20 65.73 0.46 0.22 78.16 144.78
2020 0.21 65.71 0.48 0.21 79.31 145.91
2021 0.21 65.22 0.51 0.21 79.68 145.84
2 WEAERPEREEREBACDRIM I AL TN - AR 535

HEBEEBERYR D ZIIFRKSE - RIERREEERE
BEAEY . SAFRBINASEREENE -

3. FHEE MR FFIN—BE

(1) REEE M

FREREREESTREHNEM2ME » HHEH
IR R IBEREZE LR BEMRTTFR - 1k 2006 IPCC 15/
REAETHES « 5% HINGEEAE > &ERAALEE
RGBSR~ CV% AERNEEME 2 REE  HNALTF
FEDEETE CV% & - FiSIB IPCC REE v 2EE  £H
¥{$F 2006 IPCC f5RaTEER < BER 2L - BIZE4T5( A IPCC
AT EEUE -

i 2006 IPCC 157 - BRWEPI 2 RER S HINE T E
EFEMIPCC BEMUREERLEE - SEBREDIELY
RREEM - BIDSEARFRIETE (A 5.35) » BIBIRURECR
EEMF SN D EEAENMETE I A 12 - BHRIRSRZFE -
ZEBEREESTRIIEE A EEN - AIDINER
AlETE (A0 5.36)  BIREESHINELABFAEEME
SEEE 5 2 4BANBAIRSE ~ BIRMRBINE 218 - KEr 8%
2021 FEREEE(LDRIINE Z A EE TS £25.58% ©

p=12

Utotal = \/ U12+ U22+ ot Uﬂ2

U= MEE M 2 4870 (FOERAN )
Us, U Uy = NEEEERIAEE 1E

AR :5.3.6

U = \/(!‘IXE1)2+([2)(E2)2+m-'-([ann)2
total "~
E +E+~+E

n

Usora = NETEE 2 4850 (IEFREN )
Up U U, = NEE BRI EE 1L
E1:E2:En = Kﬁﬁ%

(2) FFRE 589 —20

REERBEEALER ZBEFEEN 2019 FE R
BETBIET  BEEEEENEEENE - 1990 £&8
2021 FHIURB R 45— 5 thobh > FRATE R 2 S8 8RR
TR ETE AR 1990 F 2 2021 FR AT

4. FEHEURE QA/QC REE

EEE523A BEBBHEHRE ZRA -



5. FEHURNEN:TE

6. FIEHIUR ERTE

HAI{k 2006 IPCC 15RIFTE AT, - FEFEERNERE
PEERPIFIM OB ERASE - AR BB ZRERETF
BERTA - RAGGHAR UL D AL ZERER 2 K@)

5.4 /K#5HE E (3.C)

B KNERPERBRAIIRE - FIMEN D&M
EERGR - BEEZ Pl EBEHKEEREREARRT © KIE
APRRIEEIN - ERFERREERE « TIEFT  KEm
ORISR BRI - AEMERINE - BRERRE
REF - EERERK - TIBEBREE - EPRNFREL -
2006 IPCC 15ra ¥R EREHIUAEUN R B ©

1. BERUR % (& 5 R a9 fitt

EIE R AE Z R KE—ErT MR > E L
BKERRHIRE - EHRRB BRI EIE S D SmEAFE
ITER - TEKIERES BRI EEMIFRI 30 HA - FA
BIK - MBS N EERERBE - BRREIRNEE - =
BEIRHIK—RUAL - KIETEIR 2 RS W R - 1)
HERERE - BUHGHEREEM A\ B -FARES R E
T ERARERFEFHRENM (BESE > 19957

Q) £

Yang et al,, 1994%°) > £ PR LMA FERT > FIR
BB E S M MmA T ME R - FIEAIBEE - AKX
THREEE 2 Z /8RBT (Yang, et al,, 20097 « [R5
20197") > EERENRHIRE S - 95/ ([EREETHE -

2. J3 ik as e
(1) & &EA=E

BEIEA ZRRAENKERR IR - #ERHEE
TR ZET - LA 2006 IPCC Tier 2 » 5| AALTBIRUE
HOETAE  KEHZR RN EAEL WA 541
HIRBBUE - KB FEERABRURE - BIREINE
541 -

AT 5.4.1 KIFEAERRIR SR

CH, .= Zk (EF, ;XA j; Xt;;,X10°)
IJ,

CH i = NIBFE IS EEENPIRHE - TANE / F

EF,, = T LK 181 PR RS B KEEE RS - AT / AE / 8

Ay = T LK B TR B S I EEEERE - AE/F

ty = TE LK 1B TR B R EIEIERR - AE / F

Lk = IRAEMERERLG KD EBEEMRIMYNIEERYE R E
R T

(2) HERUZEL
BERURES | A LK FE 2 HERUA S - 0K 5.4.1 Fik -

HAEEEEANSERREMEAETER  (EAGEERER

& 541 IJKIEEIESHIEFRREEBUAE

ZHAE R ST HERUZ B
- [REVE HAEHERUZ B
(B%R/FEFAAR /) (AR /RAE/H)

- —HATH 212 % 69.20
=1 Rig —Hf 4852 144.30
o —HATA 0.69 22.50

= — TR 8932 115.70

N —HAT 0897 29.00

HhE ~ 1T — 5775 415 % 12350
- — 197 292 ® 95.30

S —HAR 1370 115.70

- = n —HATH 1.13 36.90”

B 2t iR —HAR 6.07 180.60”"
- - —HBfE 1.84 60.10™

B B% - B — RS 5.88 175.007"
= —HBfE 082% 26.80
Bk~ B —HRTE 2.94 % 87.50
-H-:—é = *,H\HE’ 1407 0 68.90
e = ~ RS 2112 12530

B BERGERS I BACREVE - BIFHERGE A ERG EEUE -

18 TBIRR¥:ZET > EEREE > 1995 -

19 Yang, S. S, C. C. Lin, E. H. Chang, R. S. Chung and S. N. Huang, 1994, Effect of fertilizer, soil type, growth season on methane
production and emission in the paddy soils of Taiwan, J. Biomass Energy Soc. China, 13, 68-87.
20 Yang, S. S., C. M. Lai, H. L. Chang, E. H. Chang and C. B. Wei 2009, Estimation of methane and nitrous oxide emissions from paddy
fields in Taiwan, Renewable Energy, 34, 1916-1922.
21 (R ~ BRE  BHIER - R&Ein - MEE -~ F2ER - #RR - BAE - ThE ~ sRigE . 2EREUKEERIREEREGE - 2019
THBLRSEE BERBLSRE BYEENRENATE - TEE B8 -
ST



2023@ wzrm EFAETEAM SMES GHI0

RESHIMEMS - XPRIFMFEBUSAREBRERNFE (4) HHRE

RAHZPUBEESNE - —HIF 136 X (49 110 = 140 SR HHERE D Bk EZREHIE 2 KEREHE -
K)o ZEIE124 R (4990 £ 130 K ) i XA HE R EEE AEREIRRKER CFIRIINEE - IR AZFERRIIN
UZse / FHRAR | FAGEEHFUAEAT / AE /8 - BeE  _StREEFRMNFREBRS _SREE ZIREL
EERM - BRE _SERFERERES - EFEFIER BRI 25 - BITRTE - EFEKERERGIINENE
ZEER - MEMMRFI9EI8BR / FHAR /K] 541 BAR 543 B - RFEFESR - BEEHRRAFREER
B BEHEIGEEA 1157 AF / AE/ H - BIIER T KEEBFERER TR - KSR ERNRE - 1T
% (20192 DUB R AL EEE R ahBEERERZOR FRIRAAEB AR —FMAA—F—H] - DUREIREH
IRHIMEEMa® » 1t mIREEMN 2% amitRR A - BUKESHFEERE - RIGEIRERE - BIERENn

K3 ABREIE A (Yang, et al., 2009)* BIAHERUAEY - 4 - B2 1990 FEAELE - 2021 R EHEE /D49 50.93% ©
. B 2004 5 ~ 2010 FEEL 2015 FEIAERAN TSR - B0
(8) iEENEUE

—H K EHERUK BRI - EMEERRIIX
£ - »H 2020 FEEHEP  FL - EREEN  BZE A

g0

BEFREERRRERZEER [RERF FiR
ZKTEEEREE - RAT\ D& - WD BMAIE - FEINER
542-

*542 BEFEFEKEMIERR

(B8fi - AE)

feE - BX

—HAfE | CEARE | —HANE TERRE | RN | CHEANE | —EATE ) RO | —HANE | AR RO CHANE | R CEAR ) —HARE | TN
1990 3,852 1,672 14,224 5,183 34,184 31,080/ 13,983 13,230 66,717 62,129 77,490 66,066, 18,601 19,637 13,242 13,071
1991 2,984 1383 12,746 4,806 32,273 30,721 12,837 11,890 62,800 61,017 74,855 62,084 16,338 17,243 12,5679 12,241
1992 2,422 912 12,858 3,097 31,436 29,165 11,966 11,602/ 61,156/ 58,199 62,564 58,556 14,657 14,1561 12,414 11,994
1993 2,060 674 12,329 2,852 29,806 28,561 11,370 10,807 57,791 65,872 73,301 57,015 13,401 12,084 11,641 11,632
1994 1,444 587 12,402 1,815 24,986 25,898 11,114 10,516/ 54,978 53,199 65,420 54,483 14,074 11,346 11,898 11,676
1995 1,539 534 12,043 1,139 27,035 26,339 10,348 10,501 53,314 51,121 69,293 53,622 12,354 10,281 11,644 12,371
1996 1,102 500 11,921 1,000 22,662 25328 10,018 9,838 51,725/ 49,994 60,829 54,585 11,868 10,624 12,682 13,086
1997 1,254 448 12,594 783 27,055 26,271 10,111 10,102 53,307 49,096/ 72,252 52,319 11,389 9,334/ 14,048 13,849
1998 1,114 409 12,374 536 26,434 24,605 9,783 9,702 51,995 48,335 72,383 52371 11,385 9,196 14,099 13,919
1999 973 370 12,153 289 25,813 22,939 9454 9301 50,684 47,574 72515 52,424 11,381 9,057 14,150 13,989
2000 910 354 11,942 161 24,544 20,009 9,620 7,992 48920 45,633 73,045 48,840 11913 7,986 14,262 13,570
2001 824 346 11,538 32 23,066 18,906/ 8,984 7,116 48,718 45997 70,061 49,759 11,525 7,534 13,837 13,377
2002 738 304 10,531 27 18,609 13,940 7,615 6,873 47,974 43,657 67,764 45485 10,867 5,947 13,786 12,723
2003 608 279 10,430 1 9310 9244 7832 5677 46,658 39,411 62,482 39,618 10,744 4,882 13,121 11,828
2004 574 302 9,623 3 4625 7674 5754 5022 44,800 38558 46,958 34,296 10,158 3,713 12,822 12,133
2005 5565 272 9,592 1 11,846, 8970 6,894 5,678 45504 39,649 61,158 40,230 10,082 3,395 12,821 12,376
2006 479 234 9,587 2 9735 7,790 6,537 5258 44,882 38,251 61,690 41214 9,130 2513 13,208 12,679
2007 471 280 9,375 0/ 10,903 7,935 6,618 5,155 45359 37,318 60,586 39,028 8,816 2,223 13,332 12,717
2008 451 269 9,186 0 10,328| 7,514 6,099 5,085 43244 36,634 56,998 39,313 8,710 2,093 13,316 13,051
2009 463 260 9,124 0 11,258| 7,920 6,204 4,909 42,714 36,477 58931 38,757 9,245 1,704 13,400 13,224
2010 438 264 9,376 6 11,370| 8,087 4,985 4,621 42,702 37,142 47,371 37,998 9,430 1,837 14,269 13,967
2011 418 254 9,446 8 11,425 7811 5691 4610 42540 35627 59,582 36,836 9,728 1,522 14,576 14,181
2012 396 254 9,993 1 11,144 7,767 5694 4,822 42,754 36,078 61,408 39,509 10,420/ 1,335 14,853 14,336
2013 406 249 10,862 1 14174, 8060 6,349 5,066 42980 37,132 61,913 40,831 10,842 1,421 15356 14,592

0

0

0

0

0

0

0

0

2014 394 243 10,943 15,632 7912 6,570 4,974 43,025 35,784 64,184 39,468 10,251 1,549 15604 14,519
2015 350 243 11,112 6,023 7,333 3,723 4,869 42,205 35,846 57,077 40,507 10,448 1,743 15,659 14,712
2016 389 247 11,242 17,441, 7,446 6,669 5,241 43,320| 35,690 63,616 39,702 10,579| 1,748 15618 14,893
2017 383 243 11,218 18,062) 8,131 5,633 5,109 43,666 35,098 64,871 39,667 10,403 829 15,682 14,952
2018 387 249 11,188 18,878 6,963 5515 5,030 43,410 34,497 64,042 38,343 10,517 1,576 15,852 15,059
2019 387 242 11,192 18,168, 7,147 6,192 5,055 43,480 34,030 63,987 37,649 10,441 1,339 15895 14,864
2020 380 232 11,121 13,820, 8,586 5435 5,129 42,347| 33,896 59,626 37,202 10,240/ 1,281 15592 15595
2021 330 234 11,277 6,392 6,344 3,456 4,917 34,952| 32,431 43,852 35,157 10,631 1,454/ 15,698 14,990

i BROR  TBIRRREES - hEREEEMRFR - 2022* -

—

22 RIg¥e ~ BRE - HIER » lR&in  ME8E  B2E5%  TRER  BAE  InE  RizE . 2EREUKEERIREINE R BEE - 2019
DIEAREEE S ERIAARIARGE  SEBREMRENSEE  tEE 22 -

23 Yang, S. S., C. M. Lai, H. L. Chang, E. H. Chang and C. B. Wei 2009, Estimation of methane and nitrous oxide emissions from paddy
fields in Taiwan, Renewable Energy, 34, 1916-1922.

24 TBREFREEE  RERBEREMTFR - 2022 -
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0
1990

1992

1994 1996 1998

5.4.1

2000

2002

2004 2006

2008 2010 2012

1990 F £ 2021 F/KfEEEFIREIE B2

#5483 RFERERKEHBIZNE

2016

2018 2020 2021 F 13

(B0 FRME—

FAEHEE )

CHERE i e BR | BHmE
1990 1270 23.00 12079 7159 342.06 405.27 55.18 63.74 1094.33
1991 10.15  21.08 11829  64.98 333.42 383.90 48.65 60.00 1040.48
1992 7.48  16.20 11288  62.07 319.18 350.03 4076 58.94 967.55
1993 600  15.19 109.83  58.35 30557 359.39 35.40 56.48 946.21
1994 462 12.23 98.11 56.90 290.91 336.49 34.23 57.06 890.55
1995 459 10.08 100.96)  55.03 279.99 338.54 3075 58.80 878.74
1996 371 9.60 9466 5233 273.44 330.05 31.18 62.82 857.80
1997 379  9.36 100.76)  53.31 270.84 337.27 28.04 67.57 870.94
1998 340 852 9517 5137 266.20 337.70 2773 67.87 857.96
1999 302 768 89.57  49.43 261.55 338.13 27.43 68.18 844.98
2000 285  7.19 7960 4580 251.16 323.24 25.44 67.06 802.35
2001 267 659 7513 41.99 252.62 322.79 2419 65.72 791.70
2002 238 601 5655  38.03 241.37 300.64 20.28 63.59 728.84
2003 206 588 3530 3508 220.98 267.05 17.87 59.64 643.86
2004 208 543 27.05 2824 215.42 220.48 14.92 60.08 573.70
2005 194 540 3630 3285 220.99 267.74 14.17 60.84 640.24
2006 167 540 3112 3079 214.11 272.85 11.61 62.45 629.99
2007 183 528 3242 3068 210.34 261.63 10.76 62.79 615.72
2008 175 517 3070 2924 205.30 257.49 10.41 63.81 603.87
2009 174/ 514 3263 2898 204.10 257.96 9.91 64.49 604.95
2010 1.71 5.30 3323 2524 207.09 237.30 10.33 68.32 58851
2011 164 534 32.41 26.89 200.10 250.53 9.84 69.51 596.27
2012 160, 563 3207 2751 202.33 264.96 9.89 70.48 614.48
2013 160 6.12 3518 2978 207.30 271.50 10.36 72.15 633.99
2014 156 6.16 3578 3004 201.26 268.95 10.25 7234 626.34
2015 148 629 2702 2295 200.78 262.83 10.80 73.04 605.20
2016 156 6.33 3566 3105 201.10 269.12 10.90 7354 629.27
2017 154 632 3822 2820 198.75 270.85 877 73.66 626.31
2018 157, 630 35.21 27.69 195.80 263.81 10.48 74.46 615.33
2019 154 630 3526 29.38 193.76 260.69 992 7392 610.77
2020 149 626 3655 2779 192.11 252.20 965 75.69 601.74
2021 142 635 2423 2246 178.67 219.59 10.29 73.98 536.99
rIMIhIEE < FRIGHERREL - B R IGH @R AR ERAIAY POKIEBFHFEE 2 0.01% - BHREFEMFEN - Elt
IEINERSRERFT 3% ~ RASERPT 4% MFIEHINE ° AEER D EREEKEEEER T - REEEER K ER

TS -
EPFRFEE - KEE RN 2ok s miE - L1
EEME  §EL  BiIfEERRREEEES ZSRARY

(5) EEMH

RSB A E > BERERTENPHERE
BlERE - Bl kEy HKTEHEERTRE - BT XE (2012)*
HMEBRATA > EREEEHE@mEL 10 AE > AN

25 TXE » 2012 » ffg - b1 2  3FRENE - EREEEFN > 79:8-11 -
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2023@ rzrm BRBEREAR BHES SN0

¢ MEREKEREE L IRESRS  ABEFEEE  (2) BEESI B
B BN AR AR RN - aF - Bib BRAEH - 55 AEWHEZ B
S IR 2020 FHATIET - BEEREFBENNE - &
1990 %25 2021 FEHRABEMR 35 1) - FTEHER
(1) R BB TOR R A S AT — 8 -
IR & D B R B 2 e 08 - R H3| e .
SIS - KRR R BE oo QMO REE
B TR I REEINE 5,44 57 - RO EERERER Y A BEER MRS
B R S T AR ) | BT GRIE AR R AR 2 R
R MR AR (AR / At/ ) — 20 (REASTIFRERE, @ SRUTEECREAS)
e 135 % . B 100 % » TEEEE R EOANCC REEIZEE - BEIPIRIEERTS (230
BT e TR s 0% 10 g . 3D 3 3F 3G SH REFIAIOARERE - £H
CE 0 E 130 K  BRBBAKEMEER  pRER oo onnORREE  RENDARIRELE | SE
FEER - BREHREEN - 46k 2006 PCCIEERER  oos o2 BRI SABUR 2 PRI - RN
TeiEs 5% - B(LES OWP) BEEBRANTRE . o ew EEERRRERZEMA L REAFIAZR
S RERERE  CEEEETHE  TAREBPIAZAN
HEREMBSERY QA/GC REHE - BARFHRANRES
RS BIHRERRRIEIEAN 60% - BDSBIRED ez 5 - HEERBERREM > 0A/GC R
> K58 POC SRS MBI EBDARTHE » 87 s |
8 Simultr BEINSH £ - (SEE RIS T REN -
SRS HBERRRES 1,000 % - EHSHEERNE
5.4.4 BT - ST  E ISR A B AT MEIR S 2
TETE /4 —22.083%~22.61% °

HRFGERALTIIRGFEE - B TRALRAEFEHE
Bt - U BRI MKTE R R BUECEL - Q0K 5.4.5 P

#5644 FRNKEAFRGIMGEHSHESIMNFELC MEEMER
SEENB FEHERR (R B A e 1 SRR EAE IR E LA EE

N s | BTEERER iR
et = KT (2021 % )
G 2%/ FhAR / BF ~ % TAM_SEiES
—HATH 5.00 212 1.38 0.76~2.74 110~140 —123.79% ~ 114.20% 0.57 —-123%~117.64%

1t 2z TEAFE 5.00 485 1.70 - 90~130 ~68.84% ~ 61.45% 0.84 ~69.00%~61.45%

B —83f%  5.00 0.69 0.11 - 110~140 ~34.09% ~ 25.06% 6.35 ~34.80%~24.97%
2 THRRE 5.00 3.89 0.94 - 90~130 ~54.56% ~ 41.36% 0.00 -

R ~ 5507 —Qﬂ%“% 5.00 0.89 0.05 - 110~140 -19.37% ~ 6.87% 4.64 ~20.05%~8.01%
ZHAFE 5.00 415 1.32 - 90~130 —66.64% ~ 50.85% 19.59 ~66.55%~50.56%

= —HRFE 5.00 292 0.83 - 110~140 ~55.96% ~ 49.11% 8.23 ~56.00%~51.55%
B THRRY 5.00 3.89 0.94 - 90~130 ~50.01% ~ 42.74% 14.23 ~50.03%~42.19%

= —HIE 500 1.13 608 | 092~126  110~140 ~22.35% ~ 5.93% 32.23 —21.87%~7.22%

Bt ®iR —H#ifFE | 5.00 607 | 2404 586~6.15  90~130 ~23.20% ~ 2.81% 146.46 ~23.51%~4.49%
Edk —HE 500 1.84 597 | 1.32~2.36  110~140 ~28.17% ~ 18.16% 65.84 ~27.55%~18.58%
E& 2/ _HE| 5.00 5.88 1.00 - 90~130 —44.76% ~ 22.77% 153.80 ~39.56%~28.76%
=i BR ;Egiz 288 gigi ~ 0021316 101~135 | -52.01% ~ 866.30% 10.16 ~50.87%~872.21%
o == —E8F%  5.00 2.11 1.46 — 110~140 | —248.07% ~ 233.47% 13.71 —249.85%~234.24%
=R _miE | 500 4.21 264 - 90~130 | —242.11% ~ 229.65% 23.53 —241.69%~226.69%

wae 601.74 -22.03%~22.61%

i THE) - TER) IIGEAEE  (EENEEEES  AESHEER c “HFTEE - TaFh & Bk~ 1EM B85 afF) 186
s« BESERIOR RS - 2019 * - HEfFTHE(E - 18 - ESERNAR © Yang et al, 2009

26 R ~ BRE ~ HIER » M&in 28R E85% ~ HRR - BAE - THE - sRigHE . 2EREUKEERIREIEAEEE - 2019
DHFLREEE DERPLRMRE  2EESMREHSTE  TELE . 28 -

27 Yang, S. S., C. M. Lai, H. L. Chang, E. H. Chang and C. B. Wei 2009, Estimation of methane and nitrous oxide emissions from paddy
fields in Taiwan, Renewable Energy, 34, 1916-1922.
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HERU% 21 kg CH,/ha
B > ESHR 49 ~ 247 BB K +isyERY
FAHM * E5HA 250~330 BB ZRHEK EER  BEEAT
1 HBE 64 (23~95) =
=Y AR
=2 > EA(E 116 (88-144) ZHEK e

i - BERGEREE U (EE )

- PP GBS B ENEMEE - EIREZLEA - EBE
BEFHELNERZARE

5. FEHRNEN:TE

AN
=4
=

2020 FE kB (2019)” LUBRHE A BEEA A
FHEERERZORIEINESEHaT 8210 - EREEM -
2% OmiEEKSIAZEEL (Yang, et al., 2009)% £
AIRBEEE > WEEAT ~ 216 - EmiRHEN - 25
ARmitEAERGHNE  WREREEREEREME
EE 2016 FE 2 REERRERITEFINELEERE
1990 4F °

6. FEHIURR N ERT &

BEIGTES| A K EE R IRBREEAS 12 F RIS
SEETHESH (Yang et al,, 2009) - &b 5 AT E0852
PIEERRIB B ZUAAR - EEMERIRRE - ERNBERZHER
2 PREE-EZARM - MARBMESIA - 2020 £
ZeRFakm (EEEAM) CHERRA RIS EE
AahBERESZE 2 RafRAKEEESRTEE Rk
(BRZ - 2019) - E&t¥ Tad B2(C FEiRy B IEM E25&
Al MR REIGERIFEL - RERHEREETE
1h 188 7K R e IR B

55 2%+ (3.D)

SERRPIR D HEEIR BRI - EEMET
DR ARFEEE  BEEMEAEERE AL -
RSB A S TR REIES - BERFEERYESR
REALIE  ERTIEARMREN - RESIBM - MiE
A E RPN - BT R IIREMERE : H—
REETIERA ZIERME (NH,) g &6 (NOx) BEL ;

F—RESTERNRFREMTNERBL - LSRR - &
ARDAEREE - (NH,") FPEELRE T (NO3') BURRA & A\ LB AIK
iz - EESCREI -

551 BETIBNEEEEEEIIN
1. BEBUR K BB D BRI

ERESEDRIRESASEREA - LA PHE
B PREzEATIE BN TIEARMR - BITHENRSE
£ EmEnatoaciine -

BEERIEPACLRCEERIREE - 8RN TRR
(1) 1ERE (Fev) 5 (2) BIERAE (Foy) - 2OENVDSEAE ~ AL - BEK
TSI ; (3) BN &R I (Fore) s (4) TEADIZES (Fep) -
S LAt T ER Bl P RN ES ; (5) lRE T IREE
A REER . HIEARBRIEZAIER (Fou) s (6) BHEL
12 (Fos) 2 HKANEE -

REEMTIZEAHEEE 3% U EEH8% (B
2005)% » — ARt 1 1B E MEE R R M T IR R (>20%) -
BEMEY 2SS - FILEMEE I IEREUENHE
MY LEIBIE B AETA o BB G E & W IR R A A
RBRBERMBSEAEE - BHE 2021 & - BEM
EENA 3,301 AE - EHRERH T EE 0.45% - #[5)
Rt A RRBIEBEIIARERFRD > W EERER
BEHENE -

2. HikimiaE

(1) &t 8EHE

EETENRCDREEIIGNE - REBECETHS
W% - EENEEECnRIIARIE - AREEUEE
HIERE - BEATER T RIER Y N aREHENEt

28 Ministry of the Environment 2018, Japan, National Greenhouse Gas Inventory Report of Japan.
29 Institute for Environmental Protection and Research (ISPRA) 2018, Italian, Italian Greenhouse Gas Inventory 1990-2016 National

Inventory Report.

30 Yang, S. S, C. M. Lai, H. L. Chang, E. H. Chang and C. B. Wei 2009, Estimation of methane and nitrous oxide emissions from paddy

fields in Taiwan, Renewable Energy, 34, 1916-1922.

31 REK ~ BRE BIER  R&ED - M2 B285F - #BRR - BAE

IHE - RigE - SEPEUKERRGERRES - 2019 -

DAEAREEE S ERAARIARE  SEBRSMRENESTEE  tEE 22 -
32 Yang, S. S., C. M. Lai, H. L. Chang, E. H. Chang and C. B. Wei 2009, Estimation of methane and nitrous oxide emissions from paddy

fields in Taiwan, Renewable Energy, 34, 1916-1922.

33 FRIB(E - RtarH ~ PBRIERE - TIEENHESIEEHEE - SEBREMIESET) > TBIEEZEREFEARAT > 121:43-62 > 2005 °
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B2 88 2006 IPCC Tier 1 E1T{EE - WIRIKBIRFAMFELS
EBEUEARETRE - AEHAATL 551 B ¢

AR 551 BE RN R T AR
NZO me N = Nzo "Ny et Nzo . Nos + NzO "N

N O _ N = { [(FSN+ FON+ FCR+ FSOM XEFI] + }
20 " Nwwsg ~ \[(F,+F, +F,+F,,)  XEF

N O -N = [ (FOS, CG, Temp XEFZCG, Temp ) + (FOS, F, Trop xE FZCG. Tr()p) ]
% L+ (F xEF )+ (F xEF,,, )

0S, , Temp, NR

EF )+ F EF

PRP, CPP 3PRP, CPP PRP, SO

SOM) lFR:I

2F, Temp, NR OS, F, Trop 2F, Trop

N,O =N, = [(F 3PRP, SO ]

NoO e —N = BETIER NO-N 2 FEREINE - AlE/ &

NO—Ny e = BELEFRAREZFEEIMNE - AB/ F NO—

Nos = BEBELIBETRR Z FEEHNE - AW/ F

N,O—Nepe = BB EHIEIERE RS 5 WISHES L FHEFINE -

YNICWS

Fou = BERARTIENCERSE - Mg/ F

Foun = EFHARTENERERE - AW/ F

For = BFFIERSRE - AR/ F

Foou = THIFIREMEEIRIPES REROMEE TIEA U RMERNE

IRIEE » AR/ F

Fos = B2 / JOKBHTIBNFE@E - QE /£ (FMRCG, F, Temp,
Trop, NR FINP DRIfERAREM « 71  R% 3V - BES
Mmees)

Fore= STEHH EFOIERAERS  RUISTES ENERES - AN/

F

EF= @RAZIZHES N NO-N BHRAIBHRE A / ATERA

EFirr= SIRAZIKIEES A NLO-N BERAVBHRE - AT / AFER

A

EF,= BEK / BB T IEH NO-N BFRMBIUER . AT / AE/ F

EFsere= AL B HPMETRE RS « BUSHES EATSHEAY N,O-N HHX

BOBEREL - AFF / A&

HHEHIRAHESE RN 20% Z AR - BERKE
BEAHNE D BEBEEEEIE - BINLO—Nos » NJO—Negp Lt
MIERTIAGTE -

N,O-N HEERREDE (NO) HIist E AR
AT 552
AR 552 N,O-N HHUaESE(ERE (NO) HHIAT

N,O HFIXE = N,O-N HFXE x 44/28

HERFTEPRARE  SRCEENNERES
8 REPVEEIHECERRSE  (FIIEREMEH
NRZES - M MNE—FHRIASIRFRIINASEZE °
A SERARTIENEERSE (Fs)

Bt BRI EERENmAE - C2aRERAEsSIRE
EMETFIR - | 2006 IPCC EMitamY - ARERAELZ

SERRHREDKER - MFERIKFAREHRBE - &
EZERIEE BREENLRERE) ¥ ERESHK
MKBEEZ(CERBHIEREAREER - 85| BREH
SRR EREEFAKARR 288 ( KRB S
AKAEREEENBREERRREM)  FHIKARER
EAER 1 2 BFBEUmERR S ERUKEREER
mig - FFREHAENHZEBCERREEIMRKER
R HEMTS -

B. 8FEARLIENAHERSE (Fo)

TR AEHRE (Fo) RiELIEAHARANE - 4
AN 553 ETAHE - SBREAINLETNRBEE  BKS
e EIEHRRENTI AL EENBENEES - AREXES
WEEEY) - Bl —RREAUERSIEEEENREME ; M5k
FEKE D - BRIE - BRSHERERN S EEIK S KR
% BRI EKESINEREYRE - (B8 2011 F&
REIRE TEEMFIEEA EIEREKEHEFNR  BE
F 2016 F1EeR /K05 HBh AT K 28l R EIEINE )
RDHERBBERMEDEMSE - pURDEE2ERHER -
P RREKRIZAA R EKEEEE LS m - EHEY
HEEETEEM T HIEAE 0.45% » BUIBRETA - RAGPE
BHONRESRTFRD - U EEREREINE -

AN 5.53 EAETIBENAEKERSE

Fon = (Fav+Fsen+FeomptFooa)x 0.78x 2.4%

Fou= SEHABIHBENOERTIEE (RS ) Al / &
Fa = SERMAZEHIBTNHEERE - AW/ &
Few = SFHATHERNSE - BKEE  AlE/ F
Foove = SEMMEI TIBPHOMIEE - AE/ &
Foon = SERATEHNETERTNYNE - AN/ F
0.78%= g24)tL
24%*- BHEIE G S8

£ 1990 & 2000 & » Foy iTEBEFMRTERT M
BBy (Foowr) B2 TEBEE ] (Fay) Z48H > DRGSR -
BIEHESEES ; 2001 FREEMRTERIABLHREE
HROERERHERAE BN EeBERMERF -
Fou S| B BEIRMEIIR BEEBEEMERIRN MHER
(Foowp) 81 TEBEERR (Foon) ZH8H > DRIBEEE -8
BE  HRREHUERZIER > BHRGCERMEIRRE
SRR RUIHEERIINGTE - EFENRE - T
0.78 BRMRE 2.4% (0.4% ZE 4%) » KRB BHIE
(Fon) ©

34 THREFZEQRERE  BREENAHERS » 2022 -

35 BRIC)G - AHERNNRARNY DITERZ BT - AREENZFEEEENEESET) - p. 58-67 - B EKE HEFEHERT/O

4wEN - 2003 °
36 THItEEZEZ  BRESE > 2001 -
37 THIRREZETEREE - (EYFEIESi > 2005 -

I
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C. BFMFERRSE

RIEFHH O HIBFYERTNESE At L
it T ERERSIFY EE Mt ERMTERFREETEE - BA
EIfFARELRVREE D E S - EMTEa 286
BB ETERMBUNERASE  RRBNFABEFY
RAENAESE © 2006 IPCC fEmiZE 2 iFM D& - (1) JF
BEmBIED (FI0EK - KEE - NE - REF ) 2 BR
BMNZE(PIUKRE  328 BEZ - REF ) Q) RE
TR (BIR0TBERE - BB - ANBF ) (4) BIEEFY (HIX0
Big  —¥&F%F ) & (6) HEWE - #fk 2006 IPCC fariEaE
YN EERTENFTRBH R ENHEETRS - REE
FEFRFBIIRBELREGELNEES - SRR
ERNEEMTEEEDNEURN S EHRE T ERBRRERME
AXABME °

HENERFREERYREEREUEESE - HMMUNEHE
Tk HRFEEZREEED  MREAT  HMEEAR
[ EABRERMSKREAGECRAER  BEFRER
RS - ENAIREYERE 2EE - DUEEIEIE - R
FITEIR 8T E - HerfFiERe (B S FEa M IEY -
KIEY  IRERMFEY)  FFERAEHEERARE ) BIEEES
BEIEFRERFEEEEZMART  HI-MIEEEMIR
k% - Z2ERZEHNEMRE - —F U EBFRH—RA
BB T REHBFHLEERE LRI EMARDIF -
HEHBGEE A ERIZEIE - FABHUZELEHIRE -
SIREREAEAT ¢

AR 554 ALEMIERESE
FCFi—rice =(RicereSXNrice)

=551

Q) i

Feroi =(CropixDry;xRagxNag;)
Fer-or =(GFxNgg)
FCR—grass =(CropixDry:'XRAGiXNAGi)x1/ 3

Fornee = KIEIERSIEEE - AT/ F
Rioeres = 7K%Ei§§%%}$t§§ > /L\\ME / EE
Nrelce = 7J<$E§§E%ﬁ§% > /&D@E / /&D@E
i= R AEEEYEER]

Foro = TEVDSERI [ F2BEEE - A / &
Crop, = fE¥)4ERI | $RES - AR/ F
Dry, = {FAD%85! | 524EE

Ruai = 1E¥DEERI 1 JZRELE

Nio = 1SRRI i mE & - A8 / A8
FCR—GF\ = %ﬁHE i 5%%%% ’ /L}DL‘EE N/ E
GF = /#IERES - AME/ F

Nes = 4RAEIRBERE - QMR / A8
ch—grass = ,‘Tiﬁyi%ég%% NI / =3

D. it RE(LNEERIEIA (Foou) SIERVIRE LIRA 14K
KETEHNEREE

E=7

= {0 1

fin o>

Foou RIE LA AEM N ERIEES EMIRE LB
EHERAVIEBRPMERAIECE - TIHABECNEES

THHIBFMREEENEETE - B TIBRRSRCMES
B B2 RRE MR tNEAstnamNaE Ry — -

HEEMAIRTRERET - HIREHESE2IRIEN
B4 IS AR (282 > 1995% ; B%5 » 2005% ; B HIfH -

2011%) » R E LR BB ENERIEELE T - BRRE
E+BEPNRREEZEAT - KMEAHEHINE -
(2) BEUREL

HERB T 251 2006 IPCC fertEs 2 b @K
RE - BP0 AR BUREBIARERINERATRE - WK 551 -

R DR BRI R
e "

HERAE

FHEEMEE

TR CERME « AHIEFNEYIREE DR T IBhUBSR 5| RBAIHE S T 1B 0.01 0.003 ~ 0.03
NLO-N BERRIHERREL (EF1, AF / AT ) : ‘ '
JKFEH N,O-N BERBIHERREL (EF i, AT / AT 0.003 0.000 ~ 0.006
B B IBHEEE 15 « HUSTEIS EARSIHERT NLO-N BERAIHERR 0.01 0.003 ~ 0.03
FE(EFgeme, AT/ AFT) ‘ ‘ ‘
KFEHEEREE (A / AE) 218K 554
EHLRE (1EIE - REER ) &9t ? 0.78 0.702 — 0.858
BHIE (R s BEER) hEaEE (%) © " 2.4% 05— 40
BV RS2 208X 556

38 B RER ITE  REE - 2EMERIEARESEREREN AR - BREENSIERARIMMNEET - p72-83

THEREZEEREGERAT - 1995 °

39 FBIBE - BtatH  [RERE - TIEEHRSIBHE - SE(CREET) -

THREREREGEZEARAT - 121:43-62 - 2005 °

40 FBIBME - BRIEEE - REBFARIMIERIE RIEMIZEBEEN HIEARESSNTE - 2EREMFR 60 (2) - 115-124 > 2011 »
41 IPCC 2006, Guidelines for National Greenhouse Gas Inventories Volume 4. Agriculture, Forestry and Other Land Use, Chapter 11: N,O
Emissions from Managed Soils, and CO2 Emissions from Lime and Urea Application.

42 BRC)Z - BHEERENIRAEM D DITER BT - ARBEENZHMHRERMESEN - p. 58-67 - B PEASZ HEREHZDO

#mED > 2003 -

43 TRIREXEZEE > OREY > 2001 ¢
44 THRR¥EZESERE  EYIE3FM > 2008 -




2023@ wzrE EFRETEABSMHES GO

(3) iEENENIE
A. TEFIRIEERBERI &S £ (Synthetic Fertilizers, Fg)

KIBEBREMAER  LE2RRNNIEROEMEER - &K
= - BEESIRIE - AN (PHREE 17.3 % - BIBEAT
WRaT ) PUIE - KR 552 ¢

a. 7k~ RHEERE

REAERMNEERENRAE tEREREESIHE
e FR AR RHAERKHAE SIBREE EREE
PRARE RS *° PRESMHKEEE 22BN
AT USRS SRR EEmEF A/ EHEA
EEMREGE (5% 55.3) KIEABHERER 12 HFH
FERESRAES KRB R EMS  RIFRCAER!
AZER IR EINkR/KE R e A EES -

B. EBNAKERSE

BB B AR 2 REEIES| B R F Mt T REgE
Bl ERPTSIRIZBIBURE - RIEREEMA B E RS HALEEE -
WK 555 -

C. 2EYp5EREe R & (Crop Residue, Fop)

RFE E B EY B AR R T B RS EM RS D 85 - (1)
KFE; (2) FEERBIIEY (BEETK 53R  Hih - 1% );
(3) BIEIEW (BE%EEE 418 K2 X8 #HiEF); (4)
RESEY (BEBIRE HE - %9 - tf%#8 - HMRE
8B 75); (6) IEEEARE (Jh - HMEBHE RE )
(6) BIRAAE (BEHE - A8 B&2 » KB #RZ
BR=-EE -EFETE); (7)FEEKRE (KWE ) £ -

RFMFAENEEREEE - Lo FNE—FT BRI
YDELGEY) - R DR RUAAIRTE - IFEH)K D 2 & 20% DA
T HOATEIRTEARUIESIK D ZE 70% MLk - IRt
HERIT R RSB R - (ZIESEREE = L ~ (FYDIRRELE
Nase REBEFEREE  WR556 Ak -

BEHBSCESEHESRT B2 ABEIHMAH
th o REUEEELL AR - 2001 FR /KIS IRIEEE 7 SEBIEL
B3| B2 EE RASIEE - 1990 F2 2000 FF) HKEEE
SHMAKRE THHEIFHEIE) 23 - BEEEBIESNE
557%%&559°

(B8« AT )

EEER
1990 367,112 193,121 16,845 483,839 253,002
1991 376,766 198,997 15,400 543,933 267,840
1992 336,214 189,649 16,351 562,900 258,495
1993 361,734 178,109 16,525 584,112 262,251
1994 343,602 183,914 15,685 601,407 263,917
1995 342,137 205,923 16,469 575,883 269,495
1996 324,612 205,577 16,425 625,980 274,313
1997 272,703 182,367 16,425 534,509 236,912
1998 257,658 173,169 15,037 540,741 230,322
1999 246,312 161,544 15,677 543,246 223,133
2000 334,657 178,367 17,197 518,813 245,621
2001 341,877 128,509 17,300 570,688 233,097
2002 323,116 127,158 17,684 565,892 227,783
2003 186,731 112,438 6,630 624,439 200,289
2004 232,652 113,914 6,836 646,088 214,398
2005 240,192 84,968 6,360 636,019 200,829
2006 218,215 81,093 8,606 677,338 202,029
2007 226,243 78,358 6,691 659,178 198,932
2008 185,123 77,478 2,591 627,140 183,529
2009 195,301 75,636 1,019 652,013 188,808
2010 180,802 73,420 523 661,124 186,221
2011 168,733 71,966 438 653,388 179,562
2012 144,802 74,931 264 679,091 182,412
2013 122,277 61,856 166 713,367 177,578
2014 126,619 54,399 176 707,584 174,061
2015 108,013 51,211 252 710,494 169,206
2016 102,071 45,995 365 746,995 171,896
2017 108,317 42,861 728 690,054 161,988
2018 102,598 40,524 1,053 688,326 159,478
2019 94,645 39,917 1,076 644,175 149,895
2020 102,497 40,196 541 683,330 158,339
2021 99,5620 36,293 878 607,216 142,818

et SERAEEE  MEEEE - 21% 5 FRE © 46% ; BHEESRES : 20% ; EEHER 1 17.3% - S|IBREEMRTER -

45 TBREE &
46 ITHFREE E - EREEMAHERS - 2022
47 ITBR RS S

B-20

o RIBMAT \ ATRA \ 2EMRENEHEE - http://www.afa.gov.tw/



#5563 EEXEHENUEERRE

1990 155 128~173 162 140~189
1991 155 128~173 162 140~189
1992 164 131~184 162 135~187
1993 160 142~451 162 126~185
1994 164 128~191 173 128~203
1995 174 137~752 180 143~199
1996 174 128~191 180 132~203
1997 176 147~196 184 142~201
1998 179 136~215 186 151~210
1999 177 132~194 188 138~219
2000 189 138~220 154 61~2083
2001 186 138~228 197 136~225
2002 189 145~218 197 156~231
2003 190 143~221 200 147~245
2004 189 135~238 206 141~239
2005 191 132~235 2083 159~251
2006 192 136~240 198 149~247
2007 190 130~240 198 156~239
2008 194 133~237 200 145~245
2009 191 132~240 210 157~260
2010 202 132~255 201 127~243
2011 200 123~255 203 131~247
2012 200 124~257 199 123~240
2013 193 124~247 200 131~255
2014 195 117~260 2083 119~257
2015 196 113~266 205 118~272
2016 190 110~264 192 128~254
2017 175 87~249 180 101~273
2018 209 80~297 223 162~249
2019 195 91~272 208 121~243
2020 214 102~295 247 21~287
2021 217 78~406 239 7~360

*554 EFKERIHFEEAREENE

A

NI

PKEE—HAfE IKFE_HATE
. m® | mEE 00| ®R | 2 mEs
AR | AHE

KIEHEERE
Y/

N

1990 242,298 211,968 71,852 181,150
1991 227,417 155 201,385 162 67,834 200,006
1992 209,474 164 187,676 162 64,750 193,745
1993 211,790 160 179,137 162 63,006 199,245
1994 196,317 164 169,520 173 61,545 202,372
1995 197,571 174 165,908 180 64,188 205,307
1996 182,807 174 164,955 180 61,463 212,851
1997 202,010 176 162,202 184 65,285 171,626
1998 201,424 179 156,263 186 65,165 165,157
1999 197,123 177 165,942 188 64,074 159,058
2000 195,055 189 144,546 154 59,020 186,501
2001 188,553 186 143,066 197 63,379 169,719
2002 177,884 189 128,956 197 59,029 168,754
2003 161,184 190 110,940 200 52,809 147,480
2004 135,314 189 101,701 206 46,590 167,808
2005 158,452 191 110,571 203 52,778 148,051
2006 155,248 192 107,940 198 51,169 150,860
2007 155,459 190 104,657 198 50,279 148,653
2008 148,333 194 103,959 200 49,589 133,940
2009 151,338 191 103,252 210 50,535 138,273
2010 139,941 202 103,922 201 49,155 137,066
2011 163,405 200 100,849 203 51,190 128,372
2012 156,662 200 104,101 199 52,005 130,408
2013 162,869 193 107,296 200 52,887 124,691
2014 166,602 195 104,449 2083 53,647 120,413
2015 146,597 196 105,264 205 50,312 118,894
2016 168,872 190 104,965 192 52,239 119,657
2017 169,819 175 104,859 180 48,593 113,395
2018 169,789 209 101,716 223 58,169 101,309
2019 169,742 195 100,326 208 53,967 95,927
2020 158,561 214 101,921 247 59,107 99,232
2021 127,375 217 96,647 239 50,797 92,021

521 I



2023@ +zrm BXRBEREABOETHERS GHNO

#*555 EFSEEENERELRISE

(B8 @ AM8)
RERTER %ﬁ‘@,l Eﬁﬁ%lllF BEREENSRERS A e
BEH HAARAE i

1990 1,313,766 1,760,166 - - 57,544
1991 1,072,602 1,421,175 - - 46,684
1992 921,678 1,332,571 - - 42,200
1993 892,081 1,371,916 - - 42,382
1994 661,707 1,315,837 - - 37,020
1995 716,149 1,014,988 - - 32,407
1996 643,926 1,030,476 - - 31,345
1997 582,307 1,463,448 - - 38,297
1998 484,676 1,098,550 - - 29,638
1999 460,038 1,135,045 - - 29,860
2000 737,897 1,181,344 - - 35,928
2001 532,671 1,025,764 90,000 2,031,489 39,714
2002 526,209 584,855 85,000 2,152,062 41,878
2003 479,046 547,218 81,000 2,212,500 42,934
2004 - - 71,680 2,205,188 42,623
2005 - - 73,357 2,302,694 44,480
2006 - - 77,902 2,366,029 45,750
2007 - - 68,173 2,393,084 46,075
2008 - - 72,858 2,465,486 47,518
2009 - - 78,909 2,458,827 47,413
2010 - - 72,551 2,455,770 47,330
2011 - - 83,313 2,329,480 45,167
2012 - - 85,011 2,449,779 47,451
2013 - - 74,498 2,369,100 45,744
2014 - - 86.611 2,506,422 48,542
2015 - - 79,087 2,478,153 47,872
2016 - - 79,389 2,447,638 47,306
2017 - - 83,878 2,424,197 46,965
2018 - - 97,490 2,499,829 48,622
2019 - - 89,561 2,453,274 47,602
2020 - - 87,5636 2,639,079 49,170
2021 78,980 2,547,753 9,295 49,730
B2 © 1.1990 % 2000 F5| B A FR © EPE’]iEHEQ%ZEE 2001 S5 B BEIRASIRES © PR EBES RN - 2021 EFEINERE)

SIBIEEIRM TaES N EMAER (888 ) BrE, -
2 MRS EES 6 % > 2021 FREIEREA TR - FALEAL 9,205 AME - EA44E%E 557.70 AlisE °

#*556 AEFMEERATIEREZRERN

BZHLE IRFEEEN 7RReLE RE {HEURIR
KFE (524 ) 0.89 50 1.65 0.007 ,?L;pigﬁ 5222%5;%
K(F4) 53 0.89 Wang % - 1986 °'
+ (8217) 0.88 41 1.38 0.006
EEEIEY Tk (&) 022 36 1.74 o
=R (824) 0.89 43 1.35 0.007 IPCC, 2006
=4 (8247 ) 0.88 39 153 0.006
EME (824 088 153 0.007
EE (B ) 022 153 0.008
iII (821) 60~65 0.66~0.54 Fip2% > 1999 ¥
=2 (824)) 39 1.56 IEES - 1991 *°
?EE (821) 47+5 112 = BARE » 1995 %
— %E (829)) 0.94 37 1.68 0.016
EIEAE =2 (824)) 0.91 33 1.99 0.008 IPCC, 2006 *°
_E-JE (821) 0.91 35 1.83 0.008
REE (824 ) 0.91 1.83 0.008
EE (B 0.22 1.83 0.016

BrE

B TEREFRZE®  PERBIEFMRTER - 2022

49 THIR LA R - AFEBRMSIRFESRS - 2021 -

50 IPCC 2006, Guidelines for National Greenhouse Gas Inventories Volume 4. Agriculture, Forestry and Other Land Use, Chapter 11: N20
Emissions from Managed Soils, and CO2 Emissions from Lime and Urea Application.

51 Wang, C. S., S. H. Tsao and D. J. Liu 1986, Effects of N fertilization on the growth and yield of two maize hybrids, Jour. Agric. Res.
China, 35(4), 437-448.

52 FHE ~ AN - MIEE ~ HH - FEEEAERI T ERRER £REESVHE  THREFZEESEREFEARBSMRER -
10(2) : 22-31 > 1999 »

53 MEfE ~ ERE - BB S/ VREMEYREREERTHRHLIEZHE - PEREMSE - 40(3): 305-314 > 1991 -

54 FBE - RE) > aPREFEICEM SRR ZACEEENTE - SEPEBREEURISMAELR 46:27-35 » 1995 ©

i ;-2



BER
IRTEEEN 72EetE 1HREURIR
K (EFYD ) 70+20 0.43 25E% . 1999 *
HEE (81) 80+30 0.25 FKEZE - 1996 *°
iR sk (61 ) 0.22 71 0.41 0.019
R tﬁ@m(%ﬂ%) 0.22 38 1.67 0.016 IPCC, 2006 “
BIRE (8)) 022 73 0.36 0.014
SREE (81 ) 0.22 0.41 0.016
EGariE (851) 0.0048 — .
BE e () 00021 BRERE - 2001
HE EGBE (#9) 022 65 0.46 0.015 IPCC, 2006 “

et 1. B RESTAERRIUTE R SIIEI K D 2 & 70% DAL - WIIRELR(IFY)) -
2. 521« SEREATT W Z (RIS E K D =8 20% AT »
3. A IPCC FER A EME MR EFENEBREMELA » §24EE I 0.22 BUE « ¥IRRE) 2 8240LE ~ B 2 24t ~ IRESLE AR RRE 2 Nk
EM > 2BIEEA 10% ~ 20% ~ 50% F150% °

x557 BHENES

( 887 : 430)
E"" 3 2] : ] RIS ] 31 4% HE [25] 5 5% AE [25] S A 2
EEER E2)) B By BY Y # # 1 B
1990 2,283,670 391,734 110,891 87,890/ 118,121 749,570 103,742 50,224 767,559
1991 2,311,638 384,372 107,002| 102,822 120,206 803,868 234,976 64,614 735,584
1992 2,069,880 402,851 102,131 93,422| 124,514 835,480 536,647 127,131 717,858
1993 2,232,933 405,914 119,605 97,896 120,634 766,306 571,524 152,033 701,374
1994 2,061,403 406,194 103,669 102,115 106,562 743,487 824,816 239,460 736,672
1995 2,071,968 368,919 111,228 110,824 116,005 822,151 641,590 264,105 711,539
1996 1,930,897 342,670 122,890/ 100,911 107,258 922,848 770,255 294,043 695,690
1997 2,041,843 280,121 118,242 99,320, 126,588 870,313 643,611 433,462 626,016
1998 1,869,157 166,593 123,460 79,054/ 110,289 766,680 1,045,798 494,606 600,649
1999 1,916,305 124,874 112,201 75,750/ 103,834 928,702 1,402,521 632,189 640,543
2000 1,906,057 102,076 105,643 86,368/ 114,090 874,767 1,886,716 520,736 1,016,120
2001 1,723,895 83,795 106,772 60,650, 112,936 791,882 2,101,026 524,603 946,400
2002 1,803,187 80,808 128,685 85,093/ 106,719 858,133 2,314,157 518,055 964,017
2003 1,648,275 73,679 114,775 81,192/ 107,003 795,486 2,941,530 519,672 910,941
2004 1,433,611 60,946 98,666 75,040, 108,411 792,657 3,639,272 440,694 934,921
2005 1,467,138 52,610 91,653 59,012/ 83,619 804,854 2,971,343 278,669 843,162
2006 1,658,048 44,680 91,075 79,579 83,995 798,889 3,104,918 307,805 913,929
2007 1,363,458 41,041 84,985 58,089 66,062 760,419 2,868,136 298,286 769,152
2008 1,457,175 42,367 80,807 62,229, 63,238 805,803 2,930,537 300,816 758,441
2009 1,678,169 49,624 87,579 65,710, 71,113 799,867 2,941,525 310,196 834,041
2010 1,451,011 46,882 81,237 73,933 70,941 804,492 2,820,769 323,560 792,321
2011 1,666,273 44,889 88,135 79,833 88,263 820,707 2,646,966 336,126 780,373
2012 1,700,229 42,471 75,359 67,702/ 87,783 744,100 2,516,421 241,156 769,735
2013 1,689,564 50,219 93,465 59,546 84,280 776,787 1,923,807 163,751 904,750
2014 1,732,210 75,166 103,608 81,455/ 77,934 841,809 1,679,000 218,181 940,785
2015 1,681,732 82,787 96,613 77573 76,347 791,409 1,513,280 185,848 893,341
2016 1,687,776 73,910 99,750 76,885/ 76,091 774,342 1,120,240 149,561 894,605
2017 1,754,049 88,345 110,347 79,602| 93,358 803,393 969,415 143,246 941,343
2018 1,949,796 81,621 106,091 77,020 99,139 837,406 1,026,504 158,630 862,664
2019 1,791,211 84,723 105,222 70,111] 83,359 744,947 999,577 139,913 863,833
2020 1,750,729 88,759 129,588 70,996 89,703 740,062 1,009,322 125,139 927,385
2021 1,560,870 83,718 135,166 66,418 85,966 741,908 1,130,113 129,868 905,943

i BNABEE S BRI TR Y REmK RIE“*E(’E%PH%VE%E%E?DT :
1. FEERRMED (REKE - 20 - TR - 53R - 5 - #ig - $Af -
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CBRFEY () X8 HE - E5% -

: $E<<<T’E¢% H# 25 PEs - BEMREE B &=5E -

AL A% A2 BEE - ABN - #RE BR-FEE 5RE% -

7. 3!2 HREE 1 M3 Eﬁﬂ%%(ﬁ;z W) ORES -

8 FEENE (1))  BERE REE - HHES -

N

55 BFEHE - BIEE  RZIK - KT UFEIEEIENRRED - hIEEZENTS - 48(2) 1 86-99 » 1999 -

56 %ayxa CBEREBL - RINEEEETHEAREIREREES v 28 - hEEENG 45(1): 26-34 - 1996 ©
57 THIRREZES » CRIZ=E > 2001 -

58 THITEREZER  PERBIEFEMRTFR - 2022 -
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%558 HBEEWERS

(B - NIE)
s He = 5 E &2 [&] % RZ& Eakodile [&] s 5 AE e
EEFH &M Lr2Y) (22 Er2Y) (E2) (52 (=2 (52 (52

1990 1,818,426 527,431 37,326/ 146,363 47,556 67,611 103,742 50,224 25,892
1991 1,841,201 517,518 36,017 171,229 48,395 72,509 234,976 64,614 24,814
1992 1,644,337 542,399 34377 165576 50,129 75,360 536,647 127,131 24,216
1993 1,777,111 546,523 40,259 163,026 48,567 69,121 571,524 152,033 23,660
1994 1,637,434 546,900 34,895 170,052 42,902 67,063 824,816 239,460 24,850
1995 1,646,038 496,713 37,439 184,555 46,704 74,158 641,590 264,105 24,003
1996 1,531,163 461,371 41,365 168,047 43,182 83,241 770,255 294,043 23,468
1997 1,621,507 377,155 39,800 165,398 50,964 78,502 643,611 433,462 21,118
1998 1,472,746 224,301 41,657 131,649 44,402 69,155 1,045,798 494,606 20,262
1999 1,519,281 168,130 37,767 126,146 41,804 83,769 1,402,521 632,189 21,608
2000 1,510,936 137,435 35,659 143,829 45,933 78,904 1,886,716 520,736 34,277
2001 1,300,000 112,821 35,940 101,000 45,468 71,428 2,101,026 524,603 31,925
2002 1,460,000 108,800 43,315 141,705 42,965 77,404 2,314,157 518,055 32,5620
2003 1,369,000 99,202 38,633 135,209 43,080 71,753 2,941,630 519,672 30,729
2004 1,175,561 82,058 33,211 124964 43,646 71,498 3,639,272 440,694 31,538
2005 1,203,054 70,834 30,850 98,272, 33,665 72,598 2,971,343 278,669 28,443
2006 1,277,599 60,157 30,656 132,523 33,816 72,060 3,104,918 307,805 30,830
2007 1,094,856 55,258 28,606 96,735 26,596 68,590 2,868,136 298,286 25,946
2008 1,078,224 57,043 27,200 103,631 25,460 72,683 2,930,637 300,816 25,585
2009 1,161,635 66,814 29,479 109,427 28,630 72,148 2,941,625 310,196 28,135
2010 1,077,472 63,122 27,345 123,121 28,561 72,565 2,820,769 323,560 26,728
2011 1,229,070 60,438 29,666 132,946 35,535 74,028 2,646,966 336,126 26,325
2012 1,336,537 57,183 25,366, 112,745 35,341 67,118 2,516,421 241,156 25,966
2013 1,240,134 67,615 31,460 99,162, 33,931 70,066 1,923,807 163,751 30,520
2014 1,351,423 101,204 34,875 135647 31,376 75,931 1,579,000 218,181 31,736
2015 1,228,058 111,464 32,620 129,182 30,737 71,385 1,513,280 185,848 30,135
2016 1,266,132 99,5612 33,676/ 128,037 30,634 69,846 1,120,240 149,561 30,178
2017 1,315,080 118,948 37,143 132,561 37,586 72,466 969,415 143,246 31,755
2018 1,601,636 109,895 35,710 128,261 39,913 75,534 1,026,504 168,630 29,101
2019 1,506,232 114,071 35,418 116,755 33,561 67,194 999,577 139,913 29,140
2020 1,497,085 119,505 43,619 118,230 36,115 66,754 1,009,322 125,139 31,284
2021 1,710,066 112,718 45,497 110,607 34,610 66,920 1,130,113 129,868 30,560

Hi  BHABRES CRERGTR Y REMK - RIESRIFMMEEDERWT
1. KFEFEEEE - 2001 F145| B EEIRAMSIE * - 1990 2 2000 FHA/KFEMEE SHEKE TRtEFEIE 2(E -
| BROKAEREEES) - BRIS| B REMAT TR -
FFEEEMIEY (RE/KIE - 221 ) - RT3 Bt - 8 - S5
CEtIFEEREDEY (1) - BRI
- BERFY (824))  SEIEE - =2 - KE% -
CEEREY () X2 e BEES -
ARERY (854)) - HE - B85 - PR  BMREE B &=F -
- BEaaE (8) B8 K8 - 285 - AGi  #R8 - BR=EX ENE% -
9. JFEIRARIE (&1 ) - M3 ~ ELhEERE ( ASRAOG ) RIS -
10 JFESE (851D ) BERIE - REE - EtHES -

O~NO O W

59 THEFXZREE - MERERFMTFR - 2022 -
60 1THPRERTER - AREEIRAASIRER IS - 2021
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£559 SEPNEEAE

FEEEMEN | FEEEY BESEY)

(REKHE)
EE5| L2/ 2]
1990 12,729 3,692 299 1,171 761 1,082 498 105 388 18,416
1991 12,888 3,623 288 1,370 774 1,160 1,128 136 372 18,917
1992 11,5610 3,797 275 1,245 802 1,206 2,576 267 363 20,126
1993 12,440 3,826 322 1,304 77T 1,106 2,743 319 355 20,289
1994 11,462 3,828 279 1,360 686 1,073 3,959 503 373 21,422
1995 11,622 3,477 300 1,476 747 1,187 3,080 565 360 20,600
1996 10,718 3,230 331 1,344 691 1,332 3,697 617 352 20,963
1997 11,351 2,640 318 1,323 815 1,256 3,089 910 317 19,606
1998 10,309 1,570 332 1,063 710 1,106 5,020 1,039 304 19,715
1999 10,635 1177 302 1,009 669 1,340 6,732 1,328 324 21,244
2000 10,577 962 284 1,151 735 1,262 9,056 1,094 514 23,181
2001 9,100 790 288 808 727 1,143 10,085 1,102 479 24,521
2002 10,220 762 347 1,134 687 1,238 11,108 1,088 488 27,071
2003 9,683 694 309 1,082 689 1,148 14,119 1,091 461 29,177
2004 8,229 574 266 1,000 698 1,144 17,469 925 473 30,778
2005 8,421 496 247 786 539 1,162 14,262 585 427 26,925
2006 8,943 421 245 1,060 541 1,153 14,904 646 462 28,376
2007 7,664 387 229 774 426 1,097 13,767 626 389 25,359
2008 7,548 399 218 829 407 1,163 14,067 632 384 25,646
2009 8,131 468 236 875 458 1,154 14,119 651 422 26,516
2010 7,542 442 219 985 457 1,161 13,5640 679 401 25,426
2011 8,603 423 237 1,064 569 1,184 12,705 706 395 25,887
2012 9,356 400 203 902 565 1,074 12,079 506 389 25,475
2013 8,681 473 252 793 543 1121 9,234 344 458 21,899
2014 9,460 708 279 1,085 502 1,215 7,579 458 476 21,763
2015 8,596 780 260 1,033 492 1,142 7,264 390 452 20,410
2016 8,863 697 269 1,024 490 1,118 5,377 314 453 18,604
2017 9,206 833 297 1,060 601 1,159 4,653 301 476 18,687
2018 11,211 769 286 1,026 639 1,209 4,927 333 437 20,836
2019 10,544 798 283 934 537 1,075 4,798 294 437 19,700
2020 10,480 837 349 946 578 1,068 4,845 263 469 19,834
2021 11,970 789 364 885 554 1,071 5,425 273 458 21,788
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1. IFEERIDEY (REKTE - 324 ) - ERIOK ~ B3 Bfth - e - A5 -
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4. EEEY (E1) XS %2 £2F -
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m&E

6. EEARAE (&1 ) CRE - BEE - ABG HREE  BRER=ER BEEFE-
7. IFERARIE (854 ) - M ~ ELhERRE ( ASRAOGH )  RIES -

8 FEEME (8Y)) - BEHE REE - HWWES -
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D. B AT IRERIIN

8% (2% » 1995% ; (B . 2005%) »

BEBith TIRBHESE 3% U HES2ERMEREL
REEHh T IE B E

RERLAREERARN 20% Y HHELIE . SR
54 -
(4) g

BEZRETEERACLIIINEE - GEGRN

55181%K 5510 BETIENA R EEIINTERER

1,400

hRERBE  (FEERSESHE - 2021 FH 1990 F
Bt - BETENSE(EREEIIARD 36.42% - #RAF
YIESPRECR T - /KR EE R SFmEE - maESFHAZER
{ERPEEEIOKERT - SFARCRESLEAIEEN
1B - 201990 F = 1996 &£ ; BEEF SR  5iF
{EhEfEiES - REERTRVIER T - RETEERRAL
DRAIBETTFEETEED -

B 1,200 -
il

100 P00
soo-B- B0 B 0B R ERB R0 N
m eo -0 d TNt
a0 -0-%-B-4-0-%-B-0-0-0-0-0-0-%-0-F-

20 -t 1t EREER R Y

1992 1994 199

[E 5.5.1

1998 2000 2002 2004

2006

1990 F £ 2021 FRFHIBEEA(TRIINEBE

RG]
B
- 2

K

2008 2010 2012 2014 2016 2018 2020 2021 47

#5510 BFRFLENSEDAEEIM

(B TR SERES)

- e ] .

. BtHHE

1990 100.94 848.30 269.44 97.05 1,3156.73
1991 95.30 936.60 218.58 101.80 1,352.28
1992 90.96 907.28 197.48 103.21 1,298.94
1993 88.51 933.04 198.33 108.61 1,328.49
1994 86.46 947.68 173.27 110.16 1,317.58
1995 90.18 961.42 151.30 106.32 1,309.21
1996 86.35 996.75 146.70 104.49 1,334.28
1997 91.72 803.70 179.00 103.12 1,177.53
1998 91.55 773.41 138.56 100.42 1,103.94
1999 90.02 744.85 139.43 110.12 1,084.42
2000 82.91 873.36 168.12 120.05 1,244.44
2001 89.04 794.77 185.63 114.83 1,184.27
2002 82.93 790.25 195.48 126.77 1,195.43
2003 74.19 690.63 200.21 136.63 1,101.65
2004 65.45 785.82 198.98 14413 1,194.39
2005 74.15 693.30 207.40 126.08 1,100.93
2006 71.89 706.45 213.27 132.88 1,124.49
2007 70.63 696.12 214.65 118.75 1,100.16
2008 69.66 627.22 221.45 120.10 1,038.43
2009 70.99 647.51 220.95 12417 1,063.63
2010 69.06 641.86 220.41 119.07 1,050.39
2011 71.91 601.15 210.31 121.22 1,004.60
2012 73.06 610.68 22114 119.30 1,024.18
2013 74.30 583.91 212.99 102.55 973.75
2014 75.37 563.88 226.42 101.91 967.58
2015 70.68 556.76 223.27 96.58 946.29
2016 73.39 560.34 220.45 87.12 941.29
2017 68.27 531.01 218.76 87.04 905.08
2018 81.72 474.42 227.34 97.57 881.05
2019 75.82 449.21 222.04 92.25 839.32
2020 83.04 464.69 229.19 92.88 869.79
2021 71.36 430.92 232.18 102.03 836.50
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HFETS - F 1996 F & 2021 F9BI% 62 AEZE 3,394 A
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e S ENEMEBEMMIEEE -

5=

N

X AE

#5511

2021 F

Bz

24

CCORER

3. FHEE M AR R R H IR — 2t

(1) REEEE

B¥ T IEERSCDRIIR T EHRNREZEFHH
1% BHEEEBIAIEERRD M - fikiE 2006 IPCC 5@ * M
RitREER AET A EE MG - AUt EEE b Em e
AT - FUF SimulAr BREEA SR R 28 /5 /A T el
TEBEUIEE 2021 FHUE - EABE S E WX 5.5.11 T
e NO — N#MBERFE(LTRZ 44/28 BRAEEE - BIDE
2 (CGWP) EREARANNEE M - ZA7E 2006 IPCC 15+
ERHEHBRERBENINERT  SEASHBEERRES
1,000 % > FHEERWER 5511 T - BETENELTRSE
BB NEEH % —26.20%~117.84% ©

(2) BFRE R FIR—E

AEEEENAE - HitE#HBES EFHEEP AR
B - BEEPCKAE 1990 £ Z 2000 F A 24t
FWHIERNBEEGTHE - 2001 FE AL CEIRFT
SIREENNZEES2N &5 THE ° WAL 2001 &5 2003
FRHBEE BEREKR BEESATEFHALERE
2001 5 2003 FRIBEREHERERAE(E » DireE
RETISIE BES2R,) 8 MHEE) e HE8LREE
BREWECINORTER - (EMRE 2 KTEm B g g S

#ER
=a

FERLIEERACDRIINGER  EBEE R AHEEE

FIBAR 5?&3%”&1 N,O-N S

EENBUE

(RWESE ) (FAM_S{LREE

(NN

KRR 50,797 AR - 50,797 0.003 71.36
(=2 (-19.34%~23.79%) (-19.34%~23.79%) = (0 ~ 0.006) (~78.38%~87.93%)
fAE = 92,021 AR B 92,021 430.92

- (~13.23%~12.46%) (—13.23%~12.46%) (~49.79%~162.59%)

- 2,547,753 Al

(—4.78%~4.67%) L o0 750
ol (-5.19%~4.90%) = E%‘E*Eﬁé% 6.00% (—96.96%~81.24%) (~96.19%~239.16%)
. 9,295 /A SRR ‘
$%E :
HEARAL (~4.37%~5.13%)
. - L REL | fas8 s -
% B /K KES 2 (/\[IF R O/NIE
TEVNIREE D4R FEEEE (M ) 2 Inw (+50.00%) | (50.00%) rEREge=s (L ER) 0.01
~ 1,710,066 O 10,480 (0.003 ~ 0.03)
KA (—4.77%~4.74%) 1(+10.00%] ! 0.007 (—67.94%~78.22%)
2 83,718 0.88 837
et SEEEE (24)) (-4.21%~4.41%) | (-8.61%~8.47%) 183 | 0007 (~65.42%~71.74%)
FEEE  WEY) - 135,166 0.22 349 102.03
(&) (-4.74%~491%) (-16.64%~19.45%) 183 | 0.008 (—67.28%~49.49%) (~54.30%~185.46%)
2 66,418 0.91 946
pa (%21 (-3.71%~3.17%)  (~11.19%~10.85%) 183 | 0008 (-63.39%~71.01%)
o (851) 85,900 022 183 | 0016 >re
(~4.14%~4.02%) | (-17.97%~16.74%) ' (~64.45%~67.76%)

BT

64 THIIEXZEERIEE - BiEMat \ AR \ S EitRENEHS(E - http://www.afa.gov.tw/

65 BAHEEIINEMA - http://info.organic.org.tw/supergood/front/bin/home.phtml

66 BItBRXZESREEE - BiEMst \ ABH \ BEMERREHESE - http://www.afa.gov.tw/

67 IPCC, Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories, Volume 1 General Guidance

and Reporting, Chapter 3. Uncertainties, 2006.
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2021 & . SRAR N,O-N HERLE
WRER (AHES) ﬂ*ﬂﬁ:aﬁﬁ%é

EBEIE

. 741,908 0.22 1,068
=k @ > f
IREEN () (4 gg00-191%) | (—1898%-1887%) O41 0016 (45 1500-8127%)
1,130,113 4,845
S48 i ’ ’ 0, ’
BT ()| (5 4502 50%) 1(+10.00%] T 00048 56 .099%-68.57%) 102.03
2 — . 129,868 273 0.01 (~54.30%~185.46%)
E TARAE (& ’ +10.009 :
rpgg TTERAEIE (BN (5 57003770) 1(+1000%) T 1000211 95 7796-127.13%)  (0.003 ~ 0.03)
905,943 0.22 458
= @ ,
IFBIRIE (B (4 490,-5000%) | (-19.03%-1768%) °26 | 0015 | (g1 6200-94.58%)
st 21,788 836.50
5 (~41.92%~48.15%) (-26.20%~117.84%)
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RAEIEMEMEEIINE (A / AR ) B IPCC AENA

R T ERERIER (AT /AR ) BRAER ; BUEE
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S 5 5.4 AGETBIE (3.C) 38 - PEES(LEL Y SDRINE  HEE%  SREE
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5. REAHBURRIERHE EEFSERAEE SRR - EEERALE - BHES
4 o AT IFET BB S % (Closed Chamber Method) 51

SAKENE DRI ARBRKARENTIERLE2F
SERAPIAE - UESR R (b s G E < k1

#5512 EBELBEERAMCDEIATIIRRIRIAE
N,O-N HERUAEEFIIHERIAE ( AHEEMENEERE )

BERUIR =
’ =5/ FHAR B =/ EHAR AR I ARS
IKFE 0.003 (0.000 ~ 0.006
k:aEE ( ) IPCC 2006 ®
2mM| 0.01 (0.003 ~ 0.03)
JKFEH - . N
o 0.121 (0.020~0.174) 0.020°(0.0003 ~ 0.028)
753;5'; 0.048 (0.001~0.105) 0.007 °(0.0001 ~ 0.016)
£M 0.7 (011~17.61) 0017 (0.003 ~ 0.431) Yang %A - 2003.
i 1.04 (0.36~2.81) 0.019°(0.007 ~ 0.051)
KR 1.14 (0.56~2.23) 0.012 °(0.006 ~ 0.024)
e 0.49 (0.21~0.77) 0.008 °(0.003 ~ 0.012)

it 1. BEIRGRER - BRAHEEERSEARAZIINE -
2. P BN B UEBEHREBIME IR ASHIUAS - KiEAREE 22 200 kg-N/ha - HFHI—HA(F 136 K ~ “HAfF 124 R{EE -
3. " WREEBHIGEIRE RIRASRIEE - 2/ X ARMEAZERZEHBILL : 260 ~ 350 + 600 & 400 AfT / AEHES -

68 TEMEXEZE®  PERBIEFRRGTFHHR - 2022

69 IPCC 2006, Guidelines for National Greenhouse Gas Inventories Volume 4. Agriculture, Forestry and Other Land Use, Chapter 11: N20
Emissions from Managed Soils, and CO2 Emissions from Lime and Urea Application.

70 Yang, S. S., C. M. Liu, C. M,, Lai and Y. L. Liu 2003, Estimation of methane and nitrous oxide emission from paddy fields and uplands
during 1990—2000 in Taiwan, Chemosphere, 52, 1295-1305.
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Fop = BF A EINEERS - WENES LNERESE - A/ F

Forn= BFFMERRE - AW/ F

Foou = BEIEE TERE T tF BelEIEs B L EA RS+ IEE

KIBEHNRIEEE - AR/ F
Fraciescn i = BELIEREEMFNERMRLANEELSREERE
BEERI - T/ AR

EFs = SMATIEMS R N,O-N HEAHHEE - AT / AT
SRIIFAT 555 RAK 556 5 ERE LRREHN

(FBAQ ~ #3900 ) B2E 2 NGO o) N NLO (~N HERLE

REBHAAN 552 MBME(LnRHINE -

(2) IR
TESCRABEIIRTREREIN - BEADAHEEZ
AR 2006 IPCC 15Fa¥ER1E @ 1% 5.5.13 AfT/K °

(3) JEENEUE

FIERRARANEEREE (F)  RNERRESR
28 (Fo) » IFEERSE (F) BA TR ERIIGEE
8[E

(4) e E

FEzEEITIEREZESCTRIINEE  HEERN
552 B 553 & 5514 K 5515 ff/~ - BERAL
DRINERE REXEIZHRE  SEHRBEEEERR
T BERAERERME - 2021 FBBEML / EREEZ
BiEE LRI E - BER 1990 FE5 B4R 34.29%
35.36% °

#5513 RELES(CORBIEIIMBOTERIIN » BERILHE

KIEHRIBEIEEER N,O-N FHSFRE (EF, » AT /A7)

IPCC 7B 1E ( EEE )
0.010 (0.002 ~ 0.05)

FMAANERS [ R2AI N,O-N HFREIHHRIEEL (EFs - AT / AT )

0.0075 (0.0005 ~ 0.025)

PANH, 7 NO, e IB B B RELEH (Fraceas - AT / AT ) 0.10 (0.03 ~ 0.3)
A NH, F1 NO, e B S e BB EIE R E (Fo.) AR & HEt ORI = E RS L (Feee)(Fraceas, 0.20 (0.05 ~ 0.5)
NN : : :

B EREEIN SRR RN R SRR RN A (Fraccacnw * 2/ AfF) 0.30 (0.1 ~0.8)
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Kranjc, A., Baasansuren, J., Fukuda, M., Ngarize S., Osako, A., Pyrozhenko, Y., Shermanau, P. and Federici, S. (eds). Published: IPCC,
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0 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2021 FE45
55.3 1990 FFZ 2021 FRETIEMEBERDE - Mk / ERZHIINESES
#5514 BEEFIEMERLDR - ENCHINE
(B8 : TAME—E1bhi
Fip 1EE2F R BaAE SatHiRE
1990 118.48 53.88
1991 125.43 43.71
1992 121.05 39.48
1993 122.81 39.65
1994 123.59 34.65
1995 126.20 30.22
1996 128.46 29.33
1997 110.94 35.77
1998 107.86 27.69
1999 104.49 27.85
2000 114.97 33.61
2001 109.16 37.10
2002 106.67 39.04
2003 93.79 39.97
2004 100.40 39.74
2005 94.05 41.40
2006 94.61 4257
2007 93.16 42.83
2008 85.94 44.20
2009 88.42 4410
2010 87.20 43.98




Q) £

LR
ED {EERFAE S
2010 84.09 41.96 126.05
2012 85.42 4414 129.56
2013 83.16 42.49 125.65
2014 81.561 45.21 126.72
2015 79.24 44.58 123.81
2016 80.50 44.00 124.49
2017 75.86 43.66 119.51
2018 74.68 45.44 120.12
2019 70.19 44.33 114.53
2020 7415 45.75 119.89
2021 66.88 46.38 113.26
#5515 BEFERFITEMESA(DR - MK/ ERZIIME

(B8 : FAM_SILRESE)

F15 1EERAL AR 1ETERE St HERE
1990 266.57 60.62 21.84 349.03
1991 282.21 49.18 22.91 354.29
1992 272.36 44.42 23.22 340.00
1993 276.32 44.61 24.44 345.37
1994 278.07 38.98 24.79 341.84
1995 283.95 34.00 23.92 341.87
1996 289.03 33.00 23.51 345.54
1997 249.62 40.24 23.20 313.06
1998 242.68 31.15 22.59 296.43
1999 235.10 31.33 24.78 291.21
2000 258.69 37.81 27.01 323.52
2001 245.60 41.73 25.84 313.17
2002 240.00 43.92 28.52 312.45
2003 211.03 44.96 30.74 286.74
2004 225.90 44.71 32.43 303.04
2005 211.60 46.58 28.37 286.55
2006 212.87 47.89 29.90 290.66
2007 209.60 48.19 26.72 284.51
2008 193.37 49.72 27.02 270.12
2009 198.94 49.61 27.94 276.48
2010 196.21 49.47 26.79 272.47
2011 189.19 47.20 27.28 263.67
2012 192.20 49.66 26.84 268.69
2013 187.10 47.80 23.07 257.98
2014 183.40 50.86 22.93 257.19
2015 178.28 50.15 21.51 249.94
2016 181.12 49.50 19.60 250.22
2017 170.68 49.12 19.58 239.38
2018 168.03 51.12 21.95 24111
2019 1567.94 49.87 20.76 228.57
2020 166.83 51.46 20.90 239.19
2021 150.48 52.17 22.96 225.61
(5) e84 RABROM (WALE - 1R2EE ) - EBEUE(EMA 2021 F

FtEERE RN - AR ERRR
P2 E50R -

3. FHEE R A FHIR—E

(1) FEEE M
A 1BE

BETIEMEFLRREIN - B ATERANRESE
EENENE - BEFGEEARIEERRD M - (IE 2006 IPCC 5™
RS R B 5 A T AR AT - FUb MRS
DRI - BECREE MR A Simulsr SBEAS R B 504
T BRSRTEENEEE Ut BB 8228

g - EAEEMEENR 5516 Fin » MERBIRREIK
2006 IPCC 2t 7 FERE R EREIA= Ao s (WA
B/ MEEREERUE ) - BE(EEZ (GWP) BIREBRAR
FHEEM - 7472 2006 IPCC fEm A ERHERTE A EE M
R - EEASEEEER NES 1,000 X > dHEERT
#5516 A - BRI E LRI - B2 NEE 5
113.26%(—-28.54~529.89%) °

B. W% /&R
EEXLEBERACERIN - ML/ ERZFERR
MEZERPHE - BIRGRBERIFERI M - UM FE
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BEFTEMEA (DRI - B EREE - BIEE  REBERAEE T

LS
(RF12F)

£ 55.16

2021 ERAE

(N

N,O-N HER{ZE]
(2F 1 2F) (FAB—SIERES)

ES IR

(LR 142,818 AlES B 142,818 0.1 66.88
et (~3.24%~3.37%) (~3.24%~3.37%) (0.03-0.30) (~50.35%~742.26%)
S 2.547,753 /Al
(~4.78%~4.67%) g9 0.78 001
(-9.79%~9.72%) :
A BESE 78980 Al E8 4% 49,730 02 (0.0005- 0.05) 46.38
KB | 2l (-5.19%~4.90%) © gof'; 4 00%) (-96.96%~81.24%) (0.05~0.50) (-94.78%~749.86%)
e 9,295 NI SiRiER =S 6.00%
HEEERAE (~4.37%~5.13%)
N 113.26
et (~28.54%~529.89%)

HEETAEE S - it Rt Ea DRI - % 4. FEHIRE QA/QC Kk ERE

/3SR 2 FHETE MR B SimulAr BREE S ith £ 2B 5 AT
BRI T NEEEUE © 2 AL SR EBRAR
Bom (WAE -~ 1REE ) FEEUEER 2021 FHUE -
HAWE & ENE 5517 Fim ; mE R BEEEK 2006
IPCC 1tz FER B R EBE A= Ao Mg (AR &/
BEREIFMH ) - BBLES (CWP) EREBRANAHE
TEM - ZA1E 2006 IPCCHaEm A EREEE B ERNIIER T -
EERZYHEERNE A 1,000 X - (HFEERWNK 5517

[FIE &I 5.4 /KiEiEME (3.C) 2R
5. FEHIURRNENTE
6. FEFURRIAZRTE

BRIRZERAMCETH MKERER 2 HE - BF
REIERR - RELEBEZRMEFMSR - RETARIER

PR - RFETIRERECDEIN - MR / ER T EE M
% 227.25%(-38.52%~299.98%) °

(2) FfEF5R—EE
EitEEA (bR R FSIR—20E - BEE 551
R EESA(C RN ZERA -

AR EEACNESEE 2 MBR LR RER AL
B - BREEE T EFE - RIFMEGEINEFEGRR - &
REKX FHEREFZNHE  SULNESHERIIARD
B2 o 19h IPCC B4 IPCC 2019 $5F1EETHR 2> BRI
SHEBIOINE BB B I T(EE - IAFEAEERRE
FEBERIEM 2 IPCC AR o

#5517 BEIIEMBRACTRIN - MWL/ ERZBEE BB RAEE T
SIRAR s [ Ei N,O-N

2021 &

R E

BRRY (M) L NN i SNE Y = rre T

EENHIR (AT R WAT AT

- 142,818 AMES, 142,818 150.48
== ’ _
ERAE (~3.24%~3.37%) (~3.24%~3.37%) (~62.18%~398.78%)
HeRp 2,547,753 /A
_4.78%~4.67%
z ( 4879 it 0.78 (~0.79%-9.72%)
B oazeny 70902 S8 2.4% (0.50% ~ 4.00%) 49,730 5217
E (~5.19%~4.90%) N CiaEm A = 6.00% (-96.96%~81.24%) (-95.55% ~498.4%)
] p— 9,295 /AllE SRR AR DA
HAR (~4.37%~5.13%) 03 0.0075
1EY)5EEE TEViEEe= watt BBt e RS 0 1;0 8) (0.0005-
oy (/AIE ) e (£50.00%)|(£50.00%) (AmES ) e 0.025)
_ 1,710,066 . 11,970
1’5 UNE (~4.77%~4.74%) 1(10.00%) T 0007 57 70%-~78.46%) 9596
. 83,718 0.88 789 - oo 5
;’f EEE D o1oaa1%) | (-861%-847%) 03 0007 (64 6000-76.97%) (-72.15%~412.70%]
=3
BYE
\ 135,166 0.22 364
@ 3
DB 47200-491%) (-16.64%-19.45%) O3 0008 (59960, 81.30%)

N
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Kranjc, A., Baasansuren, J., Fukuda, M., Ngarize S., Osako, A., Pyrozhenko, Y., Shermanau, P. and Federici, S. (eds). Published: IPCC,
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RH EENBE BIREM (A REEE
" 66,418 0.91 885
L iay (-3.71%~3.17%) |(-11.19%~10.85%) 183 | 0.008 (-63.01%~71.86%)
Bl
1EH) 85,966 0.22 554
@ 3
B (—4.14%~4.02%) |(-17.97%~16.74%) 183 | 0016 (—60.94%~79.21%)
1’; RESFEY) 741,908 0.22 041 | 0016 1,071
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e Ease 1,130,113 . 5,425
() | (-245%--250%) | | (£1000%) 100048 g5 769%-66.26%)
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. 227.25
At (~38.52%~299.98%)

Bt BRHERS
1. JEEEE Y (824 ) -

BRTOR ~ SER - Hh - M8 - AR

RRAETEEIR © REMA - (FYPERSIED BIEYFaERRENT -

2 JEEEERIIEYD (82 ) - BRAEK -
3. EREY (52D ) - BIEA ~ 412~ KBS -
4. EREY () - X2 - Hie - 585 -
5 IREVEY) (8Yp ) - HE - 5  HHRE  HitRXE B &% -
6 ERSE ()  B5 - K2 282 XBM - BRE - BER-EE - EFE% -
7. JEEIRARAE (B4 ) < M~ EARERE ( KOG ) RIES -
8 IFEEWE (8#1))  BEHE  BREE « HKWES -
5.5.3 B HIENETaEIIRE —EE - HEER B IERS TR RREEN
. . % —6.88%~138.41% » 41%% 5.5.19 /s
1. HEROB R B 5 SERo it )
B _ o 5.6 E[F1¢E (3.E)
BEZEL£IESLTEHNES EERNE

554 %5518 R - LT RHINRE - ARFEENM
TEMMERIERER ~ BIRLHBHEZERRT - BINERFEEE -
MEBETEBS > 2021 FEEZRLRRHHRE - BER
1990 /> 36.02% °

2. REEE

AEEMHATEES(ETRAIN - BEEECDREH
M- R BEE DRI - MABUE FEAEER

2,000

RIBHERROEEANIE AP TR
IERET - IMEFETER » BULRARE

5.7 fEY) 5258

JRKE (3.F)

RIREERFERNERBENIE _REHEI - i

2006 IPCC 52 » AR
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#*5518 EFRFLEACORIMNEE

(%f\ FAME— Ttﬁmé%)
HIESCEE N RES IR RIE - B REiES (IR SR - ik /
1990 1,315.73 172.36 349.03 1,837.13
1991 1,352.28 169.14 354.29 1,875.71
1992 1,298.94 160.53 340.00 1,799.48
1993 1,328.49 162.46 345.37 1,836.32
1994 1,317.58 158.24 341.84 1,817.65
1995 1,309.21 156.42 341.87 1,807.50
1996 1,334.28 157.79 345.54 1,837.61
1997 1,177.53 146.71 313.06 1,637.31
1998 1,103.94 135.55 296.43 1,535.91
1999 1,084.42 132.34 291.21 1,507.98
2000 1,044.44 148.59 323.52 1,716.54
2001 1,184.27 146.25 31317 1,643.70
2002 1,195.43 145.71 312.45 1,653.59
2003 1,101.65 133.76 286.74 1,522.16
2004 1,194.39 140.14 303.04 1,637.57
2005 1,100.93 135.45 286.55 1,522.93
2006 1,124.49 137.18 290.66 1,552.32
2007 1,100.16 135.99 284.51 1,520.66
2008 1,038.43 130.14 270.12 1,438.69
2009 1,063.63 132.51 276.48 1,472.62
2010 1,050.39 131.18 272.47 1,454.04
2011 1,004.60 126.05 263.67 1,394.32
2012 1,024.18 129.56 268.69 1,422.43
2013 973.75 125.65 257.98 1,357.38
2014 967.58 126.72 257.19 1,351.48
2015 946.29 123.81 249.94 1,320.04
2016 941.29 124.49 250.22 1,316.00
2017 905.08 119.51 239.38 1,263.97
2018 881.05 120.12 24111 1,242.28
2019 839.32 114.53 208,57 1,182.41
2020 869.79 119.89 239.19 1,228.88
2021 836.50 113.26 22561 1,175.37
#5519 EBEIEFCRIEIMENETH

B¥ s bEEHEBCR 2021 FHINE (FAM—S{EIREE
HiZA{tmEEHER 836.50 ~26.20%~117.84%
RElEE LRI - E 113.26 ~28.54%~529.89%
REES LRI - Wit / BR 225.61 —38.529%~299.98%
BELESLERIIRE 1,175.37 ~6.88%~138.41%

1. HERUIR B BE o $8A R M 2. FHikimikre

AR BRI SSREMEERAEENE A (1) HERE

RERE - BEME - E{LTE - ALY - BB BENEBIG 2 EHEREY - (G2 %
AR TR B RELELR 2005 POC Ter 1 SHEMEE + S5 671 A
BYFTRYL - MR THE - RIEAERISHREENT o

RRE(TER - RENR SRR TER A ERERAT -

~

HthF 2006 IPCC $5raFTFIEFIEEEIEER » 24E - L = Ax Mg x G x Gyt x 107
AR  TESA/E  FbAIENFEE Y S Rt o = WEEFWREREIINE » AERERAMERE

Mg = EVMNBENEEES - HENES - AR
Cr = WIHRHEE - WEW (R 67.1)
Ger = HHUEE > AT / AMREERE (R 6.7.2)

x571 EHRAREERNOEEHE ( REERREEELLM) )

IR r R (Z RIS (C)
I NEETEE 0.90
N fRT 080
BRI ek 0.80
Hi= 0.80

®572 RBEZEBRINGEE (AT / QAEZERES )

LGS \ 2.70 \ 0.07




(2) HERURER

%5.7.1-3%57.2%2006 IPCCIEmIRMH &I BDLE
HIRHEAINEEE - AREBEEERTEN > HEES|
FRERERTEREEE 2 R FEERALERE -

(3) ‘mBNEIE

TEN IR BEIR )5 2 JEBN BN - 1990 & 2000 F5|BEF
METER - BAAEN - 2ARK (HREEEE I E) - IR
BIZERES 20% HERIFER S - 2001 F&5|HGE
ElERPTSIRC ERIEE - FEWKR 573 Fm

(4) el E

FREEYREE R EEE v BIR A bR BINARE - 4
BERWEK57.4 - B 5.7.1 Fim o HEIN 1990 & 3 BI0A
DI RERHEE ~ THREZ S H 1996 FIEHETIRI T E %
1BXZHGR > #1995 FREERNESRE - HEEERE
B E TR - 2021 F R IR HENEEE R 1990 F R 49
97.21% ; MmA L FHINARERRDA 97.16% -

Q) i

(5) Femle

BENREEREATEREREAT - BT
B Tk HESEEANES  FERELA - BER
FAERT - FFUNGH -

3. RHETE 4R PR — Bt

(1) REEM

EENBBEETERTEE - 1k 2006 IPCC IERTREAR
FEEM A 5.00% ; FERHIEBEREHRAET Y ; EEE
I

(2) EFREIFFIR—EUE
RENENRURE RS 2T BUE A R ELE - 2001 &
BRgEEIRMEIRZEERIES > 1990 F£ £ 2000 F1)E
STEMERIE 2 SEEIES| B BEMRT TR - BHEEN -
BAR (EEERER MG )  URIERERER 20% #HE

BRFEEE -

*573 EFFERITES

E VRN )

B4R - EAKR
1990 139,331 696,655
1991 91,705 458,525
1992 176,126 880,630
1993 80,517 402,585
1994 77,325 386,625
1995 27,496 137,480
1996 25,717 128,585
1997 26,331 131,655
1998 20,911 104,555
1999 25,535 127,675
2000 50,999 254,993
2001 53,065 265,327 279,000
2002 49,407 247,037 238,000
2003 39,878 199,392 164,000
2004 143,362
2005 146,714
2006 155,805
2007 84,474
2008 113,123
2009 93,418
2010 98,214
2011 99,188
2012 100,061
2013 61,080
2014 66,561
2015 81,766
2016 61,255
2017 62,947
2018 46,197
2019 45,926
2020 23,840
2021 19,507

B3t £ 1990 & 2000 F3|BREE 7 BEFRAER ™ BHAER - 8RR - ISEEEIRE 20% HERERHESE - 2001 T4 5| BITBBR EaTH4RE 7 4

BERASIE " EERES -

74 THIREFREZEE - PERBEEMTFIR - 2022
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* 574 FYEEREEL PR tDRIINE

(B : TR _SELRES)

Fin FirHEE SEERHHRE

1990 37.62 11.63
1991 24.76 7.65
1992 47.55 14.70
1993 21.74 6.72
1994 20.88 6.45
1995 7.42 2.29
1996 6.94 2.15
1997 711 2.20
1998 5.65 1.74
1999 6.89 2.13
2000 13.77 4.26
2001 15.07 4.66
2002 12.85 3.97
2003 8.86 2.74
2004 7.74 2.39
2005 7.92 2.45
2006 8.41 2.60
2007 4.56 1.41
2008 6.11 1.89
2009 5.04 1.56
2010 5.30 1.64
2011 5.36 1.66
2012 5.40 1.67
2013 3.30 1.02
2014 3.59 1.11
2015 4.53 1.36
2016 3.31 1.02
2017 3.40 1.05
2018 2.49 0.77
2019 2.48 0.77
2020 1.29 0.40
2021 1.05 0.33
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57.1 1990 FZE 2021 F1EYREEE Y BIRB St R IIREB%

4. FEHEURR QA/QC KkEE

EHHEEEREEH ZGEERMEIR - IKREAR
DA METEATHRI R EMARNES T - HEREEE1 5.4
KFEREME (3.0) ZERAA »
5. RHEHIURNENTE

i o

Ay

§-36
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6. FIEHIURRI ZRTE

b
it o
N

5.8 AR (3.G)

AT IEAERARN B EMNNE T IERIBE - (F L
B EENEYER > MERRREEO R SRR
(CaCOs) 8L B EE (CaMg(COy),) 5 - BEZE Tk B2 B A OB R
FIFERUhREE S50 (HCO, ) » MiEE A A bhRAlk - B



SALTHIR - RBEIAHREE (ES - 1992)"° - FHEAR
EMAESFEN 1 BAM  DUMEERERERBIIN
St 05% T - ERZEZFATER - EAMEE -

5.9 [RZ{#MA (8.H)
1. HERUE R B 2 fE it

REFBRLIER - FKRERE - (L XEEBRME
E R BB o FR3R (CONH,),) 7E7K 7 1 Fr 3= g
TER TEEAIEEEF (NH,) » 2R F (OH) MBS B F
(HCOy) - MhiEE AR SAREREE 2 — LN

2. FIiEmERE
(1) &8 AE
202 2006 IPCC Tier 1 DUSBIEBUIEFHERREESE -

BIAT 591 B RFKBRBE T Z “ AT ; &EE
M 44/127% CO, - C HIREIAE M — R(CHHHE -

V) #RE

A3 5.9.1 MEMRZEERTE CO, B
COZ _CEmission: M x EF

COy— Crmuaor= RRBEFELEMEEIIER - AN / &
M= SEBANRERE  AWRE / F
EF = PHRIREL - ANRER / AWRE - F83R = 02
(2) HERRER
FREIRFHARHEAEN (EF) /& 0.20 » 23K (CO(NH,),)
[RFEPIREERN 20% -

(3) iEENEUIE
EihEEe a2 bR ETNREMEE
WZFE 591 Ffim ©

(4) HHiE

REMAEEZ —SCHRIIRENE 591 £ 59.1 Fff
o ERRMAER LRABUTIERIFERERE T - EREN
RERIT 10 FHEF B - SIMERRIHAER D ME

FE2 IR NEEZ - 2021 FHHNEE 1990 Fr/) 81.21% -

#591 EFRIFMAEHEMAEEZ —SLHRITINE

REEHAE " — St E
TAME_SLIRESE
1990 193,121 141.62
1991 198,997 145.93
1992 189,649 139.08
1993 178,109 130.61
1994 183,914 134.87
1995 205,923 151.01
1996 205,577 150.76
1997 182,367 133.74
1998 173,169 126.99
1999 161,544 118.47
2000 178,367 130.80
2001 128,509 94.24
2002 127,158 93.25
2003 112,438 82.45
2004 113,914 83.54
2005 84,968 62.31
2006 81,093 59.47
2007 78,358 57.46
2008 77,478 56.82
2009 75,636 55.47
2010 73,420 53.84
2011 71,966 52.78
2012 74,931 54.95
2013 61,856 45.36
2014 54,399 39.89
2015 51,211 37.55
2016 45,995 33.78
2017 42,861 31.43
2018 40,524 29.72
2019 39,917 29.27
2020 40,196 29.48
2021 36,293 26.61

76 EF ~ LB ST - ANEM ZRBRIE - BETIEZHEREAREEHXE © pp. 8-1~8-12. MELIEPHSEE Qi -

B2 - 1992 -
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