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(CRF Sector 3) B, 3B IEAEEREE) 3.C KiEEE, ‘3D &

FtiE) 3E TERRE) ~3F MEMEENE 36 TA
WERE) ~3H TREA - AXGE _SHESH

N
5.1 ERFIHt (B> R E (b > 2 RIE(LE S ? (Global Warming

BB EIMPIRE RBHMBM 2 st T fmix  Potential GWP) 5517 25 5 296 -
B S B EUR B R =2 FEFIZ 8 F (ntergovernmental EEIMPIROR D R E TSR E2 R 511 RE
Panel on Climate Change, IPCC) A 2006 % i FREIZ R = SA2FfT - ENENELHIHES (S8R E%RE, (B
REBHEMUA AR ' (2006 IPCC Guidelines for National )R TEBERERE) (RRRELEE ) HitEaBE
Greenhouse Gases Inventories + LA &% 2006 IPCC #57 ) EABMEBNRERES  ERBLBMRERBREH

x511 REIFIHURD R

BERBEHRRED 8 HIETH HER R B
A EBBEE B BEBEERREAERENZRERRE  HILERTBEIREMEENFIRE - B e
2 . NEEBENZRERTE > BMINALCERFRBESEREEF N HEIBHERMEEANERTE2E At ~
3BEBERER s
= AHREMEEEREVRERES - SRR
- BEMEEKNERIERBERE  WHEYSMBMmEEF I 24 2 BREE2LHKEERER .
3.C KiZTEHE Y5
’ ZERRA -
3D B i BETEH - BERMEREERE BEEE  EYERENEATNE T IhFREERE  BLEREE SimE
R R EENTIE B TIEARERAEN  RASEN - miEm Tl AN E RS - - -
oF BEE BB AIE 2 B R ARAE SN —BLPRERE - B8 &(Lh - T - SLoRAR .
) s FUEY - AEREEFEHFA IRELCEEEEX ARBRMATEN  BRGE -
3.F TEIE AR e R ERIEYRBERSFIEEMNIE _StIRERE - B8 —8thi - B » Soalgsty - Bt~ &ftE®
REZEAFERARNENEMNE TIEREE - FHRUEEENEDE R > MtBNBEEa R > 8
3.G AXEIE FEIRERES (CaCO,) BAEE (CaMg(COy),) & » REZETNILEE 1 /A BRFNTERUNIL S8 (HCOs) - Mnis it
&S - ER S EhiEE  RBEEEANER2 B Z BRI ER - RS -
3.H R=KNEA REMANRTIER > HKEERE - R IE4AERRMEEN ZSERXBEEIN - Y i
3. Efth S hiRpEtt IPCC I RE¥IILIBE BT EZENTEE - HEFEAFERED BMZESRTER > BREE - it
3.J Hth £ £

x512 RFEIPIPMERSEE

mERemae HETE HE R ag
HFCR DR 5 HERIEE HERIEE ; 135 €3
BAEBIEE B CSD T1,T2,73
EISF - Hit cs T2
B~ OKS~ WLE D T1
EX) CS T3
3BEBHERER CcsSD T1,72,73 CS,D T1,T2,T3
EILF Cs T2 CcSs T2
58~ KA~ LUE - HthA D T D T1
EX) CS T3 cS T3
3.C /KTETEE T2 CSs
3D R¥L+ix T D
3.E BFERE NE NE NE NE
3.F TENDEREIRNE T1 D T1 D
3.C AMEREE NE NE
3.H REKJEA T D
3. E & hiATt NE NE NE NE NE NE
3.J Hih NO NO NO NO NO NO

f&:T : T1 (IPCC Tier1), T2 (IPCC Tier2), T3 (IPCC Tier3), D (IPCC default), CS (country specific method/EF)NE ( kA& {Gst20EIEE ), NO (F
EZzoRIEEBAEER - WEE ), BK (IERAEEMNARTZRE) -

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.
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AFIET - RIBER CHIRURERA KB R KREREE]
(RlERELaE )
KRBT EREN RELE) (Stnm)-
(Z&|bhx ) 8 TRERA) (Z|h) - ER TERRE
RIBIHIZIRIB IR D BREAIIAGE - LitRIRHERE
FREEREHERREERD RIEREREFIAE -

hEERE

Fm=E RESHEBUS S

TEMERRINE) (Rl kAR )

FERERE |

HEREBEERD -

X513 1990 Z 2020 FEREIFIRERISHINE

1990 £ 2020 FEXEFPRER
Z 513 RE5.1.1FR - B 1990 FAEREEZ2IR TFEB%
FTERFEEINAERE S 44 (World Trade Organization,
WTO) R &RBEHRIEERZ  BEBANRELE - SaHt
mEEaRHEHENAIEER
BERUIR &5t 4l

ASHFAYRI & - 2020 FREEFIRERES

R EREBZN

(B - FRIB-AERES)

‘ 3.A 3.B 3.C 3.D 3.E 3.F 3.6 3.H 3. 3.J | B
EBEEERE E2ERERE | KEEE | BELiE | EERE | (EYEEME ARER FRERE | Bt Shixihl | Hit 485
1990 669.62 1,257.13] 1,094.33| 1,837.17 NE 49.25 NE 141.62 NE NE 5,049.12
1991 731.04 1,468.15/ 1,040.48, 1,875.75 NE 32.41 NE 145.93 NE NE 5,293.76
1992 73756 142824] 96755 1,799.67 NE 6225 NE 139.08 NE NE 5,134.35
1993 775.36 144717] 94621 183651 NE 28.46| NE 130.61 NE NE 5,164.33
1994 788.72 148524] 89055 181777 NE 2733 NE 134.87 NE NE 5,144.48
1995 82022 155071 87874 1808.16] NE 972 NE 151.01 NE NE 5,220.55
1996 822.24 1,585.72| 857.80| 1,837.73] NE 909 NE 150.76 NE NE 5,263.33
1997 731.73 1,222.37 870.94| 1,637.79 NE 9.31 NE 133.74 NE NE 4,605.87
1998 673.70 1,028.71] 857.96] 153624 NE 739 NE 126.99 NE NE 4,230.99
1999 694.38 1,125.36| 84498 150854 NE 903 NE 118.47 NE NE 4,300.76
2000 692.35 1,160.40| 80235 1,716.72] NE 18.02| NE 130.80 NE NE 4,520.65
2001 659.62 111085 79170| 164418 NE 1972|  NE 94.24 NE NE 4,320.31
2002 635.83 1,060.04] 72884 165448 NE 16.82| NE 93.25 NE NE 4,189.26
2003 625.71 1,057.08] 64386 152343 NE 1159 NE 82.45 NE NE 394413
2004 614.15 1,061.17 573.70| 1,638.45 NE 10.13 NE 83.54 NE NE 3,981.14
2005 622.84 1,109.22 640.24| 1,524.28 NE 10.37 NE 62.31 NE NE 3,969.27
2006 613.84 109750  629.99] 155373 NE 1101 NE 59.47 NE NE 3,965.55
2007 608.65 103351 61572 152235 NE 597| NE 57.46 NE NE 3,843.65
2008 584.44 100605 60387 144022 NE 8.00] NE 56.82 NE NE 3,699.40
2009 571.04 965.85| 60495 147421 NE 6.60] NE 55.47 NE NE 3,678.12
2010 578.46 971.42] 58851 145582 NE 6.94 NE 53.84 NE NE 3,655.00
2011 589.59 98463 59627 1,396.05 NE 701 NE 5278 NE NE 3,626.33
2012 582.87 946.07 614.48| 1,424.05 NE 7.07 NE 54.95 NE NE 3,629.49
2013 579.18 91761 63399 135922 NE 432 NE 45.36 NE NE 3,539.68
2014 566.31 886.14| 62634 135276/ NE 471 NE 39.89 NE NE 3,476.14
2015 572.60 88025 60520 1532138 NE 589 NE 37.55 NE NE 3,422.88
2016 561.04 877.49] 62927 131760 NE 433 NE 3373 NE NE 3,423.46
2017 564.02 877.27 626.31| 1,265.62 NE 4.45 NE 31.43 NE NE 3,369.11
2018 571.80 883.93 615.33| 1,242.77 NE 3.27 NE 29.72 NE NE 3,346.81
2019 57454 898.67 610.77| 1,184.20 NE 3.25 NE 29.27 NE NE 3,300.70
2020 580.25 90051| 60174 123108 NE 169 NE 29.48 NE NE 3,344.72
fB5E 0 1. 2005 FRI 2t ER R B 2R RE LR ( REBTRITAHAZRME ) -
2. NE( KMEst) - 15 HIRAEINER B hst -
6,000
500 g 0§ F | || ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
4000 A RH B R ER BB B R B s
] = {EYTERE AN
i:ﬂ;ﬂ -
= 300 0 " ERREREREEREEEREEEREEREER R moknmmEm
Jlﬁf | || | | |||‘|“ ‘||‘ ‘| ‘I“ EmEREE
% - B EE
w2000 SRRt B EE R EE R E R R R R R

@
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FERE 111E8 A
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512> HREXT1#3680% AR A4 HWEEE
FREIRH 26.92% ~ KFGHEE G 18.00% ~ B BE S B S
17.35% ~ [REMF & 0.88% ~ 1EVIIREEMANE & 0.05% - 1M
BEIPILINETE 1996 F18 - BE 2 FARARE TR
FADOERENIEEEERIIVE 2 -

52 BEZB R (3.A)

ERBBERERE \REENRERES - HtBRETD
BEEMMELNRRE  EREVEE EBMELNR R
EXNMBEWMELS - MEBRDMPIXUURBEMEL
NFREEIFRERS °

1. BERUR R & 2 FE a0t

RITZEEE B BB EL - HHCRNBERETBEBMEY
FRARAKAE B D BBV NI D F - B MRPTIRUT - AR
HEMEEPIRNED  WHEN D RIERTEREELR R
ERE > XUARBENELZRIERS - BARBENES
ERMMELNRIRERANIFRBEINE - EREIHE DR
W MNIEERACRE - EBWEURRESE -4 F
EkBEMEREEYE D BREEERHED - I
BEARBET  AR% FERH % BHBESIEE
NEBEREERLA - HRAIBELALES -

EBEBEBAENFP R ARIE > REZMRATKEH
156 F It 2006 IPCC IEM R MER B HENFE
1998 FRZIFRBETN > EMRULAD ARE - HERA
¥ -ZXE-AERE XE-5% R2-BEXE-A5E;
PEAFTEIMALHRZEE - ZIEHER IPCC FE:R1E
fE o BRMEAIEENEEZWABNER 2 FEBRRENR - A
L B B 1805 B Bl R I E 2 ME % - TIARUKE
2006 IPCC 1@ 2 RAIMIE 5.2.1 » ZHtEN B EASE
WRE > WF - IUF - 5% BRE ERES - 85
BB EDBIRFMLBINE 2 5% - TARF ~ 55t ~
5t B R BRRE M EEE - BEIRETA -

RS

0.05%
=
==}
BT
36.80%

= RENE - ZRBERE - ZREREE
[B 512 2020 FE%E

e HEE

2. FiBasns

(1) s8R E

i35 2006 IPCC 1578 > ;T EBEHE 258 & P ik
ME  stEANEZASBEEIREESE LEEEHEIE 20
(AN 6.21) c EAFREMAE ZHINGEEAE L EEE
KA L EBE - BRA 2006 IPCC 5@ HE 2 5 B8 ZHEK
FREFERHELEREZHGIEBE - FRA 2006 IPCC 15/
7% 3 EAhEREHERRERRIERA 2006 IPCC e A A1 ©

AN 521 EBEBLEBRRCHINE

EEGBREBRIRZEINE (Gg/ &) =5 (EF x EEEE
FEEEEIE x107°)

FF = ZEE85 8 SBOEIRER

Gg=10° A5

FHNEEEED A BT ~ EMhd ~okE S = 58
HERAH BFORN%  S%  IBNAE-

(2) HEUREL

B8 1998 Fit - EIT—RIEB RE RO
5% AR 2001 FEBERERARMAGRNESD - 1L
EFLA -~ # - BRIBE B RBNFRIARALE 2R
REFABSELEDY - BEMBEREERBHETERIFS
REER - FLLE A 2006 IPCC 15mAIFER1E » S
FEDEEEIAMT - IERA IPCC IFEER1E ; TS ~ 6
5 BREZHBERRBIIMEZ 5% » RFFHA < HI
FEREMRIEEBEIENEE LN - - BN 1
FREFHEEN—E  BRGEENEULAEFER (&)
BEEBNRRIINE  ZUACRH  BERH  IBRIB
FEMEPREHA AT FEBEERN—NE - HIIRGEHE
URAIABSELsBREEHEEBRNRIRIINE - EHESR
BB EBIIMARc FEFRS21

FRE A

0.88%

BiaE %
17.35%

KB = R = (R
= RAR S HERUR S tE

FERE 111E 8 A
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FhiERE
FnZE RABHERUS S

PEABIE EEENEL D - EEN 2013 FIEEEFLFER
7o TBRAENTFRERREERER BEHERRAAN
& W 2013 FEMREIE IE BN EL AR R T IR EL -
EALTHBEES 1251 A /8 Htt 4RI 643 2
Fr/ege

(3) EENEUE

B—RAEFENEEREY - MHNEmEREHS
NER  IBEen#% Al BRI  ANEFERE
EEHRHHEEHHE  BELEEBEEER AT REN
EPATRBEBEURNEBRELLE - MEILF  Hffd 5
KE S LF - EROEEBIBAAZERETFENTEEE
EHEA% AEAH BRE - ARBBEESRAHES
RUIRBEHRBFLEEEH  EUFEEEHA/ZETEN
EBEUE (R 5.2.2) -

(4) HElE

2020 FHREEBG S BENFIRIIMES 580.25 T2
W tIREE > HthSFEWE 521 k&K 523 - ZHESR
BB EBNRIRIINE  A03EIF  HihF ~ KF 1L
¥ R COERAH - FERA¥ E¥ BABZ10EEE
i oRletEHB B BB R REIN GBS ZERTE
EENBIRSEZEREEENBERERIREINE - B
IN4RERAS -

DHTIRE 1990 F 2 2020 FEWNEFR L BB B M
PN EBBHEEREEHAEE AR DA% - 1990 &F

BEENEWFEDERRE AULESEEEERFERN &8
155 BRI ERE 21800 - & 1996 FiEESE 5 1997
FERNBREXASOMRRIETE  REFESMRATE
HEXBRBEFMEA  EBETIFBEEEBFIREEIN
R FAIEEIMERLLE 2 T ; X 2001 FREBEEAMN
AERBSHEM (WTO) IRFIFNE EBERED  BE
MiSERLE - FERNESEEERE  BRSEE2HE
E=EWRBHEE  HENEEBMSDABRRBSE  EE
2008 ERBINBE - MEEMBRSEHERY -

(5) 2%

ERHERERERERE BRI IEEEN -
3. AEE R 75—t

(1) FHEE M

EREBBEEBRIIINE LS - P EEZUEER
DESIBTBREEZES (UTHEREER ) BRZEER
AHEEIR - 1k 2006 IPCC $5RIRENEE LR 5% 5 HIREE
S - BERALFEE - ADGERER 2B EZEH (CV%) &
HEAEEMZREE - BNALFEEETE CV% & - §is
A IPCC NMEEM 2 2EE ; EEHEEA IPCC ZHHAE -
AiE175| A IPCC AREEMEE -

k1% 2006 IPCC 15/ - B EZREREHINE N H#E
EMZHE FERBIPCCREZHAREFERLES - B
EREADIAZAMEEM - BIMGREGAT ZERAET
8 - B AR EAEE LT i EEE A B EE LT 7

*521 EBBEEBIINTRZZEER

HERUZEX (EF)
y AHEEM (%)
H E3L4 *° (Dairy Cows) . 1251 P 5 | IPCC %68 +30.0
(Cattle)  |E 4 " (Other cattle) Pl 64.3 2UNE NS ALE IPCC 7 47 +30.0
5 |7k& (Buffalo)® B e 55.0 N/ BB/ E PCC’ 4300
B 1L (Goats)® Atz 5.0 AFF/®E/E IPCC’ +30.0
B 52 (Swine)® P 15 A/ IPCC’ +30.0
s AERE" 1587x10° | A7 / & / S anil) | AT 121
=8 BEoRH© 8.482x10° /AT /&€ / £éviBH | A+E" POC +12.0
(Poultry) | 2" R 1.061x107° | AT / &/ F A+E® ) +37.3
v lgee 1500x10° |AFF /& / £l | AtEs | o 077
Sk 2071x10° /A /&€ / A8 | A&7 +21.7
Bt - a EILA  BIEWELA ~ B2ELA

b. BEfh4 : BIFES -~ MEd ARG R RELS -

c. 2006 IPCC 5/ 574 1(Tier 1) Fr2EHiNE 2518 -

d. 2006 IPCC $5rg /5% 2(Tier 2) FRiEBHIRE 7518 -

e. 2006 IPCC 15F 5% 3(Tier 3) FiZSHINE 2518 -

f. IPCC YERHIAE 2R » MFEISREBER 23 B BRAT -

3 THMEFZES 103 F TEXFREEREINEMEREREBISNEW

ESEN

S (COM) 2 BRaTETE ) (103 ER -2.1.4- 1 -U2(3)) 2

F—RERANBRHLH - 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  BHEE  =XK  BEMBRSHEXLNVEREEREBIUGA - FEIEKEEEEE » 31(3) : 221-230 » 2002 °
6 TRE  HEF - TRW - RES  BRTRENEEZBEAEBREREIGEE > TEEKSPEE - 32(1) - 43-50 - 2003 °

FERE 111E8 A

7
®;+4

ZIRR RS - =6 MBUE - TRE - ARBAEREEREE

B2 aHs - FRIENEE S5 - 32(4) 1512 2003 »



#£522 1990 &F

2020

XL 16

(B :

FLhE

H(xE) T

£(x8))

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 18,618 214,946| 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| 10,065,552 133,495 149,933 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 442552| 7,966,887 185,280 180,072 39,275 7,503 39,010
1998 66,514 90,329 8,656 402,544| 6,638,596 189,535 175,215 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 4912 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 3,638 272,038| 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 2,437 157,778| 5,645,010 196,131 109,010 42,079 5,549 36,786
2015 61,859 85,209 2,311 156,045| 5,496,216 196,639 105,696 42,547 1,383 33,519
2016 59,601 84,392 2,037 146,000, 5,442,381 209,170 112,066 43,966 1,557 34,748
2017 60,523 84,672 2,057 144,733| 5,432,676 211,111 106,505 44,726 2,384 36,339
2018 61,967 86,275 2,104 141,533| 5,447,283 226,540 108,939 45,935 2,755 35,596
2019 61,813 87,006 1,972 134,789| 5514211 240,167 114,356 47,690 2,985 37,002
2020 62,916 88,598 2,116 130,595 5,512,274 250,557 109,053 48,391 3,829 34,827
Bl 1V AEREEE/ S8 " AEERLES -

2 2005 FUARI 2 Fat BB ERFIMRE L ( REBTHI AT AZELTER )

3 EBEIEELIR  PERERERI TR REBABEEER® TEREEEES

- B ABREETE S [ SERMRFRE S+ IF (&

ﬂ%gé,é%( CEIAEEC) IUFEEGTES  [AFEEHC) 4+ [ALFEEN ) SHEHGTEL [ SHENC) + [ SEHEH ) + [ AR
£21°)
= EEBERERRINE
900.0

8000 v
i

f 700.0 N~ H B B B S B T

i%(

X 600.0 - N- IR AR EEE R BN B e it
i

gsoo.o———
$400.0———
%300.0———

b

Ezoo.o———
1000 § )|

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 S5
521 1990 E 2020 FEBHE LR I EEB2
8 THIREFEZET  PEREIEFEMFTTERR > 2020 »
9 THIREEZREZ - FEEEE - 2020 °

FERE 111E 8 A
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#£ 523 1990 # 2020 FEEIFF M v BHIGHINE

(BBl : TRBZE(LREE )

sy W Eus | H

HERH% HEeRH

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 53.62 401.19 0.06 0.35 9.67 0.27 2.05 822.24
1997 204.18 14710 13.20 55.32 298.76 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 14113 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 25477 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 1.55 584.44
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 2.71 16.85 206.78 0.10 0.24 12.65 0.11 1.92 574.54
2020 196.77 142.42 2.91 16.32 206.71 0.10 0.23 12.84 0.14 1.80 580.25
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7%= 532

B BHE

1990 £ 2020 FEBEREEZ FIRHINE

(BBl : FRB—E(LRESE )

I HENE | BEAR
1990 ) 567 2.15 1.09 1.03 1070.66 8.86 16.14 6.46 1112.07
1991 6.05 212 093 1.07 1261.14 10.89 15.08 6.61 1303.90
1992 6.53 2.20 0.83 1.24 1219.31 12.41 16.28 6.95 1265.74
1993 7.06 2.29 0.82 1.83 1230.62 14.66 17.60 717 1282.04
1994 7.20 2.26 0.75 2.00 1258.19 15.89 17.84 7.98 1312.12
1995 8.13 2.14 0.64 215 1313.56 17.78 17.94 8.24 1370.59
1996 7.70 2.23 0.56 214 1337.30 19.04 19.53 9.1 1397.59
1997 7.99 2.29 0.48 2.21 995.86 22.05 21.43 9.81 1062.12
1998 8.14 2.26 0.43 2.01 817.32 2255 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 22.75 20.66 10.26 1002.80
2001 7.97 2.02 0.33 1.42 895.58 2253 19.28 9.98 959.10
2002 7.90 1.99 0.27 1.25 849.24 22.45 19.56 9.98 912.65
2003 7.28 2.1 0.25 1.21 847.35 22.63 18.62 10.05 909.49
2004 6.69 2.13 0.25 1.25 852.37 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 2.23 017 1.27 830.01 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 0.95 783.19 23.88 16.57 10.08 842.95
2012 7.24 2.10 0.16 0.84 750.59 22.25 1413 10.10 807.41
2013 7.41 211 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 2.13 0.12 0.78 687.03 23.39 12.58 10.63 744.22
2016 7.30 2.1 0.10 0.73 680.30 24.89 13.34 10.98 739.75
2017 7.41 2.1 0.10 0.72 679.08 2512 12.67 11.17 738.40
2018 7.59 2.16 0.1 0.71 680.91 26.96 12.96 11.47 742.86
2019 7.57 2.18 0.10 0.67 689.28 28.58 13.61 11.91 753.89
2020 7.70 2.21 0.1 0.65 689.03 29.82 12.98 12.09 754.59
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@

BEREEZAEDRIINE

1900 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 017 76.80 0.34 0.24 67.13 144.68
2009 017 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 74.69 0.38 0.25 66.17 141.68
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 14591
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Utotul = \/ U12+ U22+ ot Un2

U= MEE M 2 4870 ( FOERAN )
Up U U, = NEE BRI EE 1T

AL :5.36

U - \/(leEl)h(szEz)2+...+(Uann)2
total
E] + E2+... + E

n

FERE 111E8 A

Ui = R 2 4870 ( 33RR) )
UnUpU, = R BIOTREREIE
B EoE = AR

(2) FFREESI—EME
REEREBER/ R ZHIUEER 2019 FERIET
BETEL  BLEEHEHEMEEINS » #1990 2
2020 FEHIAB S 45 —30 s thoh - FREIER 2 & EIE K
JERETE AR 1990 E & 2020 FEJNES4EIT —2Y -
4. $5EHERURR QA/QC REFE
EIEEI523A EBBFERE ZRA -
5. SEHIRCENEFETE

6. FEHBURRIAZRTE

HRI% - HEAEEBYRREEBERMIINORER
BE - BANRBREERCOREREBIINEA - RIGKH
BRI D AT ZEERERZ BT

REEFH 2023 FEMIIFTE - B EMEEER
B3 AEREERCTRIENGER - BEENERER
R - PEMERRA -



5.4 7KfEfEE (3.C)

ARMERKNOEATERBRIRE - KIMED DR
EERR  BEE 7 RiRTEEHKEERERERR A © K
APNRGEI - TEFERREERE - BT - KiEm
1 EREE BRI AEMERNINE - IBHERRE
8% - MERESK - HIEBRRE - BRENRREL
2006 IPCC $Em ¥R BERE AU BE

1. BERIR K B 3 FRR9 it

EEE R A ZEER - KRE—FE R MUR - BibE
BOKTERIGHINET - EHUESELEREE B D AMBIEE
1TME - KWEKEEE SN BRIEEHER 30 BN - BAMA
K BREANFTEABHBE  ERREIEREE > +
BEIRBIK—RD £ KFETERZ NS KR EIE - 1)
BENRERB  BUHHGHEE RN A BB - AKEE R -
TiE - ERMEERESEHEREREE (BZE > 19957 ;
Yang et al,, 1994%) > £ PR LA FERT > BiR
R E SIS MmA TR E R - FIEAIBEE - ALK
THERFRE 2 ZMERSUE T (Yang et al, 2009 - R
2019%°) » BHERIIEESE - DA/ (ERIFETEHE -

Wy, ~
(0 = ERs

2. ki
(1) stEHE

HEIE A ZRRNKERREIIR 2R - EZEHE
SHAORNRERZRT - U9E 2(Tier 2) - 5IBALHIRUARE
T8 KERZRIRIE B A AT 5.4.1 - HIES
U8 - ISR FERRRAEIUAE - HIUAEINR 541 -

AT 5.4.1 KIEFEE AR BHER
CH47M'§ = Z (EFij,k X AiJ,k X '[,-J,kX 10-6)
ijk

CHyye = KIETBIBESEEAORIRINE - TAW/
EF . = 8 K 10 TR EA M KERIAR - AR / AE /1
A = TE Lk (B0 T & BE ISR - AR/ &
t = 7E LK TS B TEERY - AE/ F
= RTREAERERSR « kD BB AR B S R
HERAT
(2) BERUAEL
HERUABS I AR L KTE 2 HERUAEL - AR 541 AT »
REEEEANZEARMMEREER - (FREERIEE
REBHIHERR  XHARIIEENSARM MRS IELE
RH#ZRUBUEERNZER » —HI1F 136 X (4 110 = 140
X ) ZHEAE 124 X (4990 £ 130 K ) i UBR R B R &
UZs / FARAR /| AR HIEE AT / RE/ B -

&541 KEEESHERGIIBIAE

ZHAER R HERAE

L ! HA{EHERZR B

(BR/FAHAR/EF) (AF/AHE/E)
- —HAFE 212" 69.20
it 2 ~HRTE 485" 144.30
= —HBFA 0.69" 22.50
— HAT 8.93"° 115.70
= —ERFE 0.89" 29.00
BEE ~ # T —HpFE 415" 123.50
e —HAFE 2.92"° 95.30
- —HAT 13.70" 115.70
. N —HAFE 113 36.90"
B2 Bl BTG 6.07 180.60%
- - —HATE 1.84 60.10%
M 2H =2 T HAFE 5.88 175.00%
- —HAFS 0.82" 26.80
SENEES TR 294" 87.50
prer = —HAFS 1.07"° 68.90
feid  B= — HEEE 211" 125.30

et HEEEAS | FAOREUE - BFHIGEAERTEHIE -

17 THREEREE  9BERES > 1995 -

18 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.

19 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.

20 [RIFEE ~ BRE  HIER ~ lR&is - 2R FEG - HRR - BERE - TinE  RIBE . SEREUKEERREIEAEEE - 2019
DEGARSREE SERRERARE  SERSMEEMESTE  TEkE . 22 -
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;514

FhiERE
F 2R E RESHERUS RS

£ AL Ty

EER - BRITEC R FERES - EFEMIER
BER  DEMMEBFIHEIER/ FHAR /Bt
B HAEBEUAE R 1157 AT / AE /BB - SIRIER
% (2019 LB E H s @SR PBIENERZOF
PEREEa® 210 MREEM 25 aFtRR
K5I BEBHEE (Yang et al., 2009)” ZBIFBERIRE -

(3) EENEUE

BEFRERERREREZE LR TRFER TR
ZKTEEEREE - KA\ D& - WD AMEF - FEMNE
542-

(4) HEE
EE HIEED RISk EEREEKERIEEE -
ATESRIERKER RIHIER - BNEsZEEREIY

=
=

-
-

%73

(EIE=
AZ\VD\E °

EEKTEREE R B EUE 5.4.1 815K 543 Fi/m
EVEVSRIERGE - REEERAEERERT - KISHEPHFEER
TR D - KSR R GHERERDE - T RIERF BN R AR
— MRS —F 8 DUSEAR#E - BUKEMIEmRER
18 BIGHIERE - BHUBEEINTAE - 5 1990 FH8LE -
2020 & F G HERLE R0 #9 53% o B2 2004 ~ 2010 B 2015
FIREBATVKIEE - o thE— e KEEHEBUKIEHE
EERD - EMEERIRHNE - BE 109 FEEFHAH
AL EIREEMN - 25 - AEWiNE 2 FIGHHERE . Fit
R HEE BRI R EMATAE IR EPT 3% BP9 4%
AERITHENE -

(5) STEEM

ERSEEER I - RERFRTENDHIRE

===RII=Rv4
f=INER

*542 EFSFEKEMERR

(8841 : AE)
T

—fpr | ek | —ipiE | Coie | i | i | e | R | R | Tl | oo | e | e | o | e | —BR
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| 19,5637| 13,242 13,071
1991 2,984| 1,383| 12,746/ 4,806 32,273| 30,721 12,837 11,890, 62,800 61,017| 74,855| 62,084 16,338 17,243 12,679| 12,241
1992 2,422 912| 12,858 3,097| 31,436| 29,165 11,966, 11,602| 61,156 58,199 62,564 58,5656| 14,657| 14,151 12,414 11,994
1993 2,060 674 12,329, 2,852| 29,806| 28,561 11,370 10,807| 57,791| 55,872 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| 25,328 10,018, 9,838| 51,725| 49,994| 60,829| 54,685 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 52,371 11,385| 9,196, 14,099| 13,919
1999 973 370 12,153 289| 25,813 22,939| 9,454 9,301| 50,684| 47,574 72,615 52,424| 11,381 9,0567| 14,150 13,989
2000 910 354 11,942 161| 24,544| 20,009| 9,520| 7,992| 48,920| 45,633| 73,045 48,840 11,913| 7,986 14,262 13,570
2001 824 346| 11,538 32| 23,066| 18,906, 8,984 7,116 48,718| 45,997 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 45,485 10,867 5,947| 13,786, 12,723
2003 608 279 10,430 11 9.310) 9,244, 7.832| 5,677| 46,658 39,411| 62,482 39,618 10,744| 4,882 13,121 11,828
2004 574 302| 9,623 3| 4,625 7,674 5754 5,022| 44,800| 38,558 46,958| 34,296 10,158 3,713| 12,822| 12,133
2005 555 272| 9,592 1) 11,846] 8,970 6,894| 5,678| 45504| 39,649| 61,158| 40,230 10,082| 3,395 12,821 12,376
2006 479 234, 9,687 2| 9,735 7,790| 6,537| 5,258| 44,882| 38,251 61,690 41,214| 9,130| 2,513 13,208| 12,679
2007 471 280 9375 0] 10,903| 7,935/ 6,618 5,155| 45,359| 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 43,244| 36,634 56,998 39,313| 8,710 2,093| 13,316, 13,051
2009 463 260| 9,124 0] 11,268| 7,920| 6,204| 4,909| 42,714| 36,477 58,931| 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| 7,811 5691 4,610 42,540) 35,627 59,682 36,836| 9,728| 1,622| 14,5676| 14,181
2012 396 254/ 9,993 11 11,144 7,767, 5,694| 4,822 42,754| 36,078| 61,408 39,509| 10,420| 1,335| 14,853 14,336
2013 406 249| 10,862 1) 14,174] 8,060/ 6,349| 5,066 42,980 37,132 61,913| 40,831 10,842| 1,421| 15,356, 14,592
2014 394 243| 10,943 0] 15,632] 7912| 6,570| 4,974 43,025 35,784| 64,184| 39,468 10,251 1,549 15,604| 14,519
2015 350 243 11,112 10| 6,023] 7,333| 3,723] 4,869 42,205| 35,846| 57,077| 40,607| 10,448 1,743 15,659 14,712
2016 389 247| 11,242 0| 17,441 7,446] 6,669 5,241 43,320| 35,690| 63,616 39,702| 10,579| 1,748| 15,618 14,893
2017 383 243/ 11,218 0| 18,062| 8,131] 5,633| 5,109, 43,666, 35,098 64,871 39,667 10,403 829| 15,582 14,952
2018 387 249 11,188 0] 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 0| 18,168, 7,147| 6,192| 5,055| 43,480| 34,030 63,987| 37,649| 10,441| 1,339 15,895| 14,864
2020 380 232 11,121 0| 13,820| 8,586| 5,435 5,129 42,347| 33,896 59,626 37,202| 10,240/ 1,281 15,592 15,595

R BRIOR  TRIRREZEE - TEREREMTER 20217 -
21 [RIgs ~ BRE - HER  RAln - MER  Z2E85%F - HBFR - BAE - ITHE - RiRE - 22 EKERREIFRERISEEE - 2019 -

DAEERBES « SERIIALR

MR 2EBENR

WMEEE - tE

i B

22 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.
WBIBREFREZER  PERBIEFRRTFHR - 2021 ©
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A 3 ERE

\\|//

BEE - Bl RED HAKBHREMEEER - BT X2 (2012)*
BEER P - EEEEMFEELQ 10 AE - AL/
POKTERMIFEE 2 0.01% » BHMEBRLEM T EM - Bt
AEEERD EEEKEERER T - SEEEREESKEH
BETEE -

AEPRUAEESE - AKEAR G K EmiE « 118
EAME - §ELN B FRREEREES SRRARY
2 MBEKERSELRERERES A58 —sHEHF
8 MBEMSHIAE N EEESLEN -

= KTEIEE IR E
1,200

oH 1.000 §
X 80 FH-BABBBR OB
o
IS SR EEEEE N R EE
<
s
]

B 400 A A RBREBROEROEROBOREREERER

- SR SR RN RN R EEEEEEEREEE

1990 1992 1994 199 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

5.4.1 1990 & 2020 F/KigfEtE R iTHi =182

2020 F5

#*543 EFERAEARRIINE

(B FRMB—ELHRES)
HRE ~ #eT 4

1990 12.70 23.00 120.79 71.59 342.06 405.27 55.18 63.74 1094.33
1991 10.15 21.08 118.29 64.98 333.42 383.90 48.65 60.00 1040.48
1992 7.48 16.20 112.88 62.07 319.18 350.03 40.76 58.94 967.55
1993 6.00 156.19 109.83 58.35 3056.57 359.39 35.40 56.48 946.21
1994 4.62 12.23 98.11 56.90 290.91 336.49 34.23 57.06 890.55
1995 4.59 10.08 100.96 55.03 279.99 338.54 30.75 58.80 878.74
1996 3.71 9.60 94.66 52.33 273.44 330.05 31.18 62.82 857.80
1997 3.79 9.36 100.76 53.31 270.84 337.27 28.04 67.57 870.94
1998 3.40 8.52 956.17 51.37 266.20 337.70 27.73 67.87 857.96
1999 3.02 7.68 89.57 49.43 261.55 338.13 27.43 68.18 844.98
2000 2.85 7.19 79.60 45.80 251.16 323.24 25.44 67.06 802.35
2001 267 6.59 7513 41.99 252.62 322.79 2419 65.72 791.70
2002 2.38 6.01 56.55 38.03 241.37 300.64 20.28 63.59 728.84
2003 2.06 5.88 35.30 35.08 220.98 267.05 17.87 59.64 643.86
2004 2.08 5.43 27.05 28.24 215.42 220.48 14.92 60.08 573.70
2005 1.94 5.40 36.30 32.85 220.99 267.74 1417 60.84 640.24
2006 1.67 5.40 31.12 30.79 21411 272.85 11.61 62.45 629.99
2007 1.83 5.28 32.42 30.68 210.34 261.63 10.76 62.79 615.72
2008 1.75 517 30.70 29.24 205.30 257.49 10.41 63.81 603.87
2009 1.74 5.14 32.63 28.98 204.10 257.96 9.91 64.49 604.95
2010 1.71 5.30 33.23 25.24 207.09 237.30 10.33 68.32 588.51
2011 1.64 5.34 32.41 26.89 200.10 250.53 9.84 69.51 596.27
2012 1.60 5.63 32.07 27.51 202.33 264.96 9.89 70.48 614.48
2013 1.60 6.12 35.18 29.78 207.30 271.50 10.36 72.15 633.99
2014 1.56 6.16 35.78 30.04 201.26 268.95 10.25 72.34 626.34
2015 1.48 6.29 27.02 22.95 200.78 262.83 10.80 73.04 605.20
2016 1.56 6.33 35.66 31.05 201.10 269.12 10.90 73.54 629.27
2017 1.54 6.32 38.22 28.20 198.75 270.85 8.77 73.66 626.31
2018 1.57 6.30 35.21 27.69 195.80 263.81 10.48 74.46 615.33
2019 1.54 6.30 35.26 29.38 193.76 260.69 9.92 73.92 610.77
2020 1.49 6.26 36.55 27.79 192.11 252.20 9.65 75.69 601.74

24 TXE » 2012 BEAE - SRbE 1~ 2~ 3 5RmidEs g »

SREEFSM - 798-11-

FERE 111E 8 A
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FhiERE
F 2R E RESHERUS RS

3. A B R FT R — Bt FEUE R 2020 FEATIELE - EBERIMEMBEIINE - &
1990 F £ 2020 FHRFBE AT 20 b - PrAMEE

() Rt BB E R T A — T -

IR B &S BHIR G @ EE - RE3IH

ZIBRISCRE - MEEE BRI RS s AT sB 4 FESHURNY QA/QC REE

BREBLARENEREINZ 544 i - EERATEAO RS Y B ATEN  TRS
wEHEBRTERINGEN (E5/ THAR /RN BIREFDE  SEDEETER R RN B S 2R SR

REEREZ SRS SRR RS (A / AE /) > — A8 TRBFAELFTESRN @ CRUSREZRIEAES
HAfF 136 K » —HAfF 124 X - MERABMIFHERE - A £ QA/QC BBz - REFEFIRRERE D (23C
HER  BERREESMAEZEE - —HN/S1M0E 140K 3D-3E"3F 3G 3H) REREBIIEMERRF - Sk

THBAK0 90 £ 130 K - EBEUEAKTEMFEE - HEES BRAZBRETERET BRI DIEMRTAE » B
METERL - BREEFAHET M - #2006 IPCC FERIERE N FERBEMER B/ E - BEREUE 2 BT - IR M

BN 5% - (OB OWP) EBRARANTEEY NSRS CEEAREXESOMMT2 BERMEEN

P47 IPCC 5 B R AER IR T - BERERE  GESEETRE - TAEENFIRZAR
= EE E/L ;7D,Q ° E/z\\‘\/— o TED |2 /\g;

A EHRGEAREIAR 60% - MASREEats 0o a2 OVACREE - RERORERIEREE

i e IPCC FaREEE - IS -E R 7T R AT AR - 507 gg%@%WZEﬁ’%ﬁﬁiﬁiﬁﬁﬁﬁzammc&
F SimulAr REBLAS R TR - (B R IRHIRE R HEE N S -

SEASHBERERES 1,000 % - HHSRERHNE R FIRERATHIIRE > BT B L EE R
5.4.4 F - NS R ASEAEERGIRESR it SIS KB TR GHIR (0% 545 5
WAL ~2119%-18.73% - T BRI ER TR - BNNERRER B
(2) FERB BRI —ERME - SHESTERERE

a2t EREEMN 2% ammithE I

x544 FRNEDRGEHREHSEESIMFEL MEEMEER

R HE A B A R E SRR A B E B A TEE
RN T B
Rt MER | FmEt (2020 & )
'
=i mE —EFE| 5 212 | 138 | 076274 110~140 | —12379% ~ 114.20% 0.66 —12457%~112.79%
= IS 485 | 1.70 - 90~130 ~68.84% ~ 61.45% 0.84 ~68.60%~62.36%
o —HATE 5 0.69 0.11 - 110~140 -34.09% ~ 25.06% 6.26 —34.36%~26.09%
= “HfE| 5 389 | 094 - 90~130 ~54.56% ~ 41.36% 0.00 -
W ~ 0 —HrE| 5 089 | 005 - 110~140 -19.37% ~ 6.87% 10.04 -19.36%~8.13%
“HEmE| 5 415 | 1.32 - 90~130 ~66.64% ~ 50.85% 26.51 ~66.34%~50.04%
wegy | HAEE| 5 292 | 083 - 110~140 | -55.96% ~ 49.11% 12.95 -56.10%~50.57%
= 389 | 094 - 90~130 ~50.01% ~ 42.74% 14.84 —49.77%~41.55%
= HE| 5 113 | 608 | 092-126| 110~140 -21.69% ~ 9.07% 39.07 -22.21%-~9.88%
BBk | 5 6.07 | 2404 | 586-6.15| 90~130 ~23.17% ~ 3.26% 153.04 ~22.86%~5.25%
=0y SRS A 184 | 597 | 132236 | 110~140 | —27.63% ~ 18.55% 89.43 ~27.40%~18.65%
=HC2@ _WE| 5 588 | 1.00 - 90~130 -38.66% ~ 29.71% 162.76 ~40.49%~28.42%
B~ FR :Egiz :2 gjgi ——002~13.16| 101~135 | -51.37% ~ 879.14% 9.65 ~50.45%~888.54%
i =E —H#fE| 5 2.1 1.46 - 110~140 | —248.07% ~ 233.47% 26.85 -250.80%~233.17%
i ) 4.21 264 - 90~130 | —242.11% ~ 229.65% 48.85 -239.33~231.73%
we 601.74 -21.19%~18.73%

B THRE - THE) HIGEZAEE  KESNESES  REAHTCHR “HFTEE - TR &b Bk ~ IEM E5 O StEE
A SEHERIUR : B - 2019 ® - HERstB(E - 12MEE - MBS ERIUR  Yang et al,, 2009

25 [RIGI ~ BRE  tHLER ~ BR&Is ~ M5 E2EFR - HRR - BRE - TinE - oRkizE » 2P EUKERREINERIEMEE - 2019
DIFARPEE SEERARIARE  SEESMTEHESFE  tENE . 22 -

26 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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5. FEFRRETE

2020 FEIERRSE (2019)7 LUBRIHE A BES A A
FHEIENERZORGHRESHAT ~ #10  FiRHER
2% OmtERKS|IBAZEAS A (Yang et al, 2009) * £
BINBERE > WEMTEAT 810 BEREEN - 25
AEmtEKER RN E - TKERB=E RGN EMRS
FR 10 FE2REEGERERZEFHNELHENZE
1990 F

6. FIEHIURRI ZRTE

BRIETESI A 2 KEE R B ERE S 12 FRILAE R
BEEITHEEN (Yang et al,, 2009) * - g5 AE=AIE
EPEERIZEEAAINAG - EMERRE - BHRBERZES
B NREA—EZRERME - MARBMETESIA - 2020 F
=ReREARM (AR SHNBRRIRRITEE
REPBENZFHZEO 2 R BHKERERPELS 2Rk
(FR%E - 20197 E&¥ TAF -~ 846 B3y 81 TEM -
25 am miMtEZRIERSREREELE - RERER
EHEHERKER IR -

5.5 B¥ 1% (3.D)

SUESRRAOHIR D S E IR BRI - BNt
DRINSRERE - BERTEACERE AR
TEMFRBSAIE AT T A REIRSE - BUREEEER
FEANLE SLEARMANIEM MRS miE
AR - BRERERREIHEMERE  H—
REFLERAZIERNR (NH) TG R4 (NO,) 12 ;
Z—RERSTBERNEREMANERBL - LHRR - &
ARDASEEEF (NH,") FIBEBLBEF (NOy ) BURRFE N\ HIEF/KH
% ELf(b@mEl -

\|/,

N R BRE

\|//

55.1 RELIBNSE(CERERIIN
1. HERURR & 9 ARVt

HEEUACORIMGEASASENER « A ARE
B (FRREALE  BNTEANER - RIHCNRE
£ EMBNEtERIINE -

EERLIEPSE DA EERIMGEGE - 8RN TRR
(1) 1ERE (Fen) 5 (2) BHERAE (Foy) - ANBNVIEEAL ~ HEAL - BEK
SR ; (3) EM 2 & B (Fore) s (4) FEADIZES (Fep)
2t LAt TR Bl F RN E S ; (5) IR E HIBEE L
AREEE - TIEARERICZRIER (Fou) 5 (6) AL
12 (Fos) 2 HKANEIE -

RER T IEAMESE83% L LES8% (EF
2005)%° - —REHH T I A E R E A TR EE (520%)
HEBRREY EBEE - BRI BT IZRIRE I
UL MIRIE B AT A o BT F = & W R R B A A
KBRRBRIEEHSE - EEEHRAIRLE - #ARH
SANERUMEE 3,546 AR - (BEIZHHE ) RERIEEF
HENER 5% - BBRETA - RERABEEIANRFER TR
o WA BEREREIIMNE °

2. FiE i

(1) s8R E

BETIENS(ER RIS » REBRACETHS
MR - B AEEMEEEHHERE - ARESBAEE
HERT  BERERTRPRE T TaREASNEIE
BUJh2288 2006 IPCC fem 25% )% 1(Tier 1) #ATAE - Wik
BEIREMERIE 2 SBEBIE A EETRE - mEA WA
551 Fis

#*545 HizBERIINELR

HER{% 2 kg CH,/ha FEHHE
Bz ® E5HA 49 ~ 247 BHEK iR
FEAF BSHR 250~330 B ZRHFK B C EIEAT
1 EAfE 64 (23-95) HhE
= 2 =
= 2 HAfE 116 (88~144) S e

B BIGEASEE SR (SEE )

27 IR ~ BREE - $BIER - BR&In - 288~ BRI - HRR - BRE

TIHhE - oRIRE - SEFEKEAREIREEGLE - 2019 -

THRLEREEE BERMLAE  SUERMIROHSES  TEE 2.
28 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.

29 FEIB(E ~ RatE  BREEEE - TIBE ) BEIRbIR - SREMBET  THIRERZE SR - 121:43-62 - 2005 -
30 Ministry of the Environment 2018, Japan, National Greenhouse Gas Inventory Report of Japan.
31 Institute for Environmental Protection and Research (ISPRA) 2018, Italian, Italian Greenhouse Gas Inventory 1990-2016 National

Inventory Report.

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.
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[ ERE

=

PERE
B XR = RmESHERUS M =

2~ 5.5.1 BETIERRIETEREREIK
NZO ae N = Nzo B NN g T Nzo B Nos + NZO B NPRP

NO-N - [(FSN+ F0N+ FCR + FSOM) xEF 1+ }
27 " Nwims T U [(Fy+F, + F o +F x EF

SOM) FR lFR]

N O -N_ = [ (FOS, CG, Temp XEFZCG, Temp) + (FOS, F Trop X EFZCG, Trop ) ]
2 Vos |4 (F x EF )+ (F xEF

0S, , Temp, NR 2F, Temp, NR OS, F, Trop 2F, Trop )

N,0-N,,, = [(F, ,p EF )+F EF

3PRP, CPP PRP, SO 3PRP, SO )]

N, s —N = 2S8R N,O-N 2 EEHINE - AME / &

NO—N, o = B2+ BRI EEEHNE - AN/ 2 N,O—

Neo = A EE Y FEEHNE - A/ F

N, O—Norp = RSB HERHETETE 515 HUSTIELS | 2 2 B HbE -

AWE )

Fou = SERMREMGILEESE A/ &

Fou = SEMARLIROE KRGS - A /&

Fon = SE(EMRBEE - AW/ &

Feow = T HURIFI oy BT/ 4 3 HEA0IRES + VG BB SR ERA0SE
WALE - 8/ &

Foo = B2 / HK AL MM ERER - AE /2 (TIZCG, F, Temp,
Trop, NR F1 NP HBISSREREH, « it < SBE - 30 - Ea
MaEE)

Fop= SRS S HPEHETRESIS - BISTEIS LOEREE > AN/

&3

EF = S8 ABIS M3 B8 N,O-N HHSIIHRIAE - AFF / AFERA

EF = SR ABIKIBEE B N,O-N HEREHERZE - AF / AR 5%

A

EF,= Hk / BERA MBS N,O-N HERIOHERER » AF / Al / &

EF o= BRI B DM TR SIS - HUSTIEIS TS IHER NO-N HEK

BEERURS - AFF / AFE

REE LIRAHEZE RN 20% 2 HAME - BB E

EH D HEAREEEIE - 8 NyO—Nos » NJO—Negp It
MIERFIAGE °

N,O-N HEpinE AE iz g (N,O) HERMET & AR
NI, 552

AR 552 NO-N BB AE(ER (NO) HIRAR

NoO HHRE = N,O-N HFIE x 44/28

EERFzLERENEER  BRECEENNERRSE
REPMELIDEECERRZE  (FYEEREMMERNSE
28% - MME—TRASBERRIINASEZAHE -

A SERBRTBENEEESE (Fo)

Bt ERMEERENRAE - (t2EERRESIRE
FRETER o | 2006 IPCC 5MiERH @ TREMAEL
StRRIRERDKER  WERDKEARERHEE - &
BZERIEE TBREENLSHAERS) °F BRESHK
MKEEEZ(CERRAHIENERRBEER - s BREH

SEHFFTFHRERAEFAKARES2E8 ( RRSHMS
AkEReE8ENBRESERREMR)  FIbKARER
EMAES 1 2 BFE(IEERE = 8RMUKERERE
g - 2EFEREkAEHZERCERR S ENHFKER
FEFEFEMS

B. BFRANRTIENAHEIERZE (Fo)

FEREBEIE (FON) FRIELEAKARANE - &
AR 653 ETAE - BEMAILETNETEE  BKX
SR ERERENTIEECERYS - BRRFEANER
Y- BBl —AR R A AE S SR AR 5 MSIE ~ BEKER
7 BRIR  BRSEREENSEIEKSERIERE B
ERHR M EKEE SN E R RIE - (B8 2011 FRZ K
B TERMBEE) HEEREKRTENA  BERE 2016
FAER KOs REaE IR R REIEINE) - KOIEE
ERBERMEDERSE - pUBMEEERHER - FEEREEX
FRIEAA  REEKEER(ESHa - BHEBHE DK
ERIBEPIBINER 5% - BEARFTA - RAGFEBIIAR
EHETERT  UFtEEREREINE -

A 553 fEAEI LIENEHIERSE

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

Fou = SEMRMIILEFOERILAE (TaRIEE ) A/ F
Fai = BERABE HIEPOUEERE - AW/ F
Foow = SENMELIBRIOSE  BAGE A/ &
Feowe = BFIRAE HIBAIVIERRS - A8/ F
Foon = SEHMELIBPNETHEERTIMNE - AWE/ F
0.78%= &zt
24%5 - B RIEr a8 8

£ 1990 F £ 2000 F - Fo st ER/RFEGRAFRP M
BB1 (Feowe) B2 TEBEHE (Fay) 28BN D RIFEEERIEAE -
BEHEBEES ; 2001 FREFATFRAABLHER
ERMREERERASE BN aeERMERS
Fou Sl B BEIRMEIRZ BERBEENENIRAN THE
(Foowe) B TEBEEEM (Foo)) 2B - DRIBEHEE B
BE  GREEFIRENEREIRE - SFEEMRE - ki
L 0.78% BRUEE 2.4%> * (0.4% ZE 4%) - KKK
AR (Fo) ©
C. BEEERE2E

RIEFT B L IBREYREERINREE » (Rt F5)
T ERIRESRIEY) E E st B RANTERZBUETHEE - BA

[A]

33 THREFRZEEREE - WREENAFBERS - 2019 -

34 RICW - EHEBEENNRARR S DGR ZET - AREENZHFMTREENEEST] - p. 58-67 - B PEAZ HIFEFELEBRT O

AREN > 20083 ©

35 THRER¥EZES  EREE - 2001 -
36 THTEXEZEDERE  EYHRICFM - 2005 -
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EEMRELNIERE S ESILE - EMEREa 28R -
[EDRIETE T EEMBEINEREREE R RENNBIED
fBRMREE - 2006 IPCC 1GFMERE VBIEMSA - (1)
JEEEBYEY) (BIEkK - kTG - N> KEE); (2) E&®
FYHELE BINAE - 5 - BES - F25); (3) BREE
) (a0 - B - BHE - KEZE); (4) BRREEY (875
—EEE) K (5) HERE - 1k 2006 IPCC 15EEH - 1EI89
EERTENTRENGZEYHNEETRS  REEREE
BRIFBERBEEERLECZYEES - SIEMRENS
BMEBETE A REUAR S ER S P ERANELESFHER R R
EIms& -

BRENEEERYETEZRUESE AT - HMMWNEE
TR HESFEEZREESD  HREAT  HREAR
M - AGEEERMSIRSEAGEZHTER - ESFREE
ENE - WEHRAIREMER 2EE - USBEIE -
FItEIEERE - HERFWIEE (B2 Rz IEY -
KD~ IREBFEY  FFERAEEERARE ) R EET -
HEIRFRFBEZEEHART - FIAHRESHMIR
bk - P2ERZEUNEMRPE » —FUA LB —RAH
BET  RERBESEERE L BHEFIERS 3 F
HEIAREE A ER TBEIE - FABHUZELEAIBRE -
EIRYIEIEEA BT ¢

A 554 AT 1EY)ERBERESSE

Fonrice =(RiCEesXNyice)
For-i =(CropxDry;xRgxNag:)
For-ari =(GFxNgr)
Fcr-grass =(CropxDryxRagxNag)x1/ 3
%551

B\I/c NG ~r
(0 = BEhE

Forne = KIBIRBEIERE » A/ F
Rice., = /KTEIERSBIRE - A/ &
Nre\ce = 7}<$§§§E§i‘é\% /N WA/N I

i= RIVAEEYIEER!

Fon = TEVDAERI 1 7RBSRE > A / F
Crop, = fE¥485! | #8ES - A8 / 5F
Dry, = {F¥)%85I i E24tE

Raai = TEMDARRI | 7ERSLE

Naa = TEVIEERI i B2 E > AME/ A
FCR—GF\ = %&HE i 55%%%/:

flo HB

@& NMEN/ E
GF = BIEMES AW/ E
Nori = AXAEFRBERE - /A8 / /A8

Forgess = WEEREAS - AW/ F

D. it RZEREERIEIE (Foou) SIHEERIRE LIRB IR
KETERNRIRICE
Foou RIGLHA BB EEERIEAS BAIEE LB £
BEEIRAIBRMERAR(EE - DA BB EANERE
SHTEAERRFEESNERTE - EHIERRS(EMERX
5 - BREAERRIRE - M tNERRtEanNER—

BERBIMEIRTRERET » HIEEHEIS2IREM
S AR AR (3R - 1995 ; B - 2005% ; FBEARE -
2011%) - fEEASTE T IF B C BRI A E T - BB
EHEPNRBLEEAT  RMEFTHEHBINE -

(2) BEIRE
HERUA B T E 51 A 2006 IPCC | b BHFMAE R TR
& B B BIEE R ABANEMA LA - X551 -

(3) EENEIE
A. IEFAR{EZ BRI E &2 (Synthetic Fertilizers, Fg)

IKIBEERAER - (C2RRANIEE BB - R
= HEESRIE AR (FEHEESE 173 % » BIESNFE
WRET 0 ) PUIE - WNFK 552

EFRTESDRBEERIIERGRE

BRI | sEmE” AL | FREtE@E

HEFEEREME AT EMIZRELUR +IRARIALRS | BAYERE + R 0.01 0.003 ~ 0.03
NL,O-N BERUOBERUEEL (EF1, AT / AFT) : ‘ i
JKFEH N,O-N BERRIBERUAEL (BF n, AT / AFT) 0.003 0.000 ~ 0.006
B B DR S ~ BUSHIES EARSIHERT NLO-N BERBIHERN 0.01 0.003 ~ 0.03
BB (EFgeme, AT/ BAFT) ) ) i
KigErEEE (AT / AE) 287K 55.4
BHEAE (MR - BEEE ) &9t © 0.78 +10%
BHIE (15  BEER ) hEEE (%) ©¥ 2.4% 0.5 ~ 4%
EYEELLRER S S 2£2%K556

37 17504 REIR ITE  REE - EEMEHIEARBEESREWEN AR - AREENSERBRIMESEET - p.72-83

THEREZE RGN - 1995 °

38 EIEE - B PRAERE - TIERHESIB(EHE  SBEREET)  THrEEZEERFELRT 0 121:43-62 » 2005 °

39 BIBRE - BRIEEE - REIAEHHERERIFIIZREIRYE TIBAH

HEENEE - SEREMSE 60 (2) : 115-124 > 2011 »

40 THREXZEERIRE - BlEMst \ ABMT \ RPN EHSE - http://www.afa.gov.tw/
41 |PCC 2006, Guidelines for National Greenhouse Gas Inventories Volume 4. Agriculture, Forestry and Other Land Use, Chapter 11: N,O
Emissions from Managed Soils, and CO, Emissions from Lime and Urea Application.

42 [R1ZW% - BHEERRAEN D DITER RN - BN ZFMREENEEST] - p. 58-67 - BIIIHEAS HIERHEHRT/OMR

£ 2008 ©
43 THRRFEZEE > EREE » 2001 -
44 THERREZESEEE  /EYHRICFM - 2003 -
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PERE
B XR = RmESHERUS M =

a. K~ REHERE (6) ERAE (BEEE K2 282  XBM ~ #REE
AIEEEM RSP EE . (LR A e EE ER=EE -BRIE); (7) FERNE (BE); TRLEH -

EstEiR - BRIk REHEREEE SIBRRE EREE Mt ENEEREER - D FNE—FT RO
RAABE RS PHEE S KEEE 22 E RN YDBLEEY) - RPN TR BUARIRE - IFEY) KD = 8 20% A
RS SRS RS TE R R E R S KER B T B SRRTEARTESIK D 28 70% AL - AL
EfEAREMmE (W% 5.5.3) KIEHRHRES 12 Bi1EH FRRIT S BFRER R - (EIESEREE ML ~ (FYDIRRELE
FEERMEKEENEERREMS RFRERAER Nazi KEEFERRE > WR556 Ak -

EEE.MU'“ZHE }Dlziﬁﬂ(%ﬁ/ﬂHBﬁTﬂﬁHEHyT? ° @(:, FA RS ?HE EE i}f u+ Eﬁﬁjgiﬁ %#]\ ==

B. AN AKIERSE B REMIEEELLHIRE - 2001 R KTEEIEIEEE 7 TFBIH
BHERAERIE 2 EREUES| B REMT F R 4R B5| B4R RAASIRME - 1990-2000 FFFHKIGRESH
EEEMSIREENEIE - &R 555 EKE THUEEIAEIE) 218 - RIFYIEREIE8 MR 557

C. EE{F 47 RE5 S (Crop Residue, Fer) X559

1RIEE ZFY BBt ERERFYEEE D RS - (1) D. B A TIRERIIK

KA (2)FFERBMIFY (BaTR SR Eth- %) BEIRHh TIRFHES S 3% U HES2EBRMEELD
B) BRI (BE%EE 45 - R2 X8 HEF); (4) 8% (2055 - 1995 “; 385 » 2005 ) » —Ag#fH TIRAHE
REJ/FY (BEHRE  HE  #EF  HEE  BtRX RNERLTHARBZEAMN 20% < AHE L24E - §IARIIA
BB 7F) (6) IFEImARIE (m - EfhEHE R ) B

%552 EFEBENEAEHEREZE®

(4L : AN
kR L ERES B HAESE

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 15,585 601,407 263,917
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 15,577 543,246 223,133
2000 334,657 178,367 17,197 518,813 245,521
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 158,733 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

et - SIENAEE  RBLIE : 21% 5 FR3E © 46% ; BHBLERES © 20% ; B EIER - 17.3% - SIEEBERETERN

45 THIRREZESEREE  HEREEMAAERS - 2020 ¢

46 IBM C RER CVIEE  2IEE - EEMETIEERESSRAREM ZEENR - AREINSIEEBRMHEEET - p.72-83 -
THIREFEZE B EEMERFT - 1995 ¢

47 Bio(E - 2UrEH - TRAERE - HIBE D BASIB(CIRIE - SIRLIREET - THRBEZE T EERERN - 121:43-62 - 2005 °

48 THRRERE S  HERBERFEMRTTIR - 2021 -

@520 +zEREMESA



NN

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 61~203
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 191 132~235 203 159~251
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 195 117~260 203 119~257
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

#5564 EEKEEFHFEEHEGMEEEE

k¥ 1 HAE k¥ 2 HA1E = ==
ot lihind
1990 242,298 155 211,968 162 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 197,123 177 155,942 188 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 153,405 200 100,849 203 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 166,602 195 104,449 203 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
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FhiERE
FnZE RABHERUS S

5555 BESRETHBARARES

BREMRTFR G EERASR
EH HER

B

AN )

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 2,453,827 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 2,458,274 47,602
2020 87,536 2,539,079 49,170

#7E £ 1990 & 2000 F3|ERFEMAFR © hAUEREE AR - 2001 FE5| BireERMESIRES © PHEEEE S8 -

#6556 MEFEVEERALTERE ZRTHEH
=727 d IRFEIEE PEEELE 1R
. IPCC, 2006 °'
JKFE (824 ) 0.89 50 1.65 0.007 B S
TR (824 ) 53 0.89 Wang 2 - 1986 *
Tk (54 ) 0.88 4 1.38 0.006
& <K (8 . .
JEE R §+ (89) 0.22 36 1.74 PCC, 2006 *
SE 0.89 43 1.35 0.007
=49 0.88 39 1.53 0.006
EE (824) 0.88 1.53 0.007
REE () 0.22 1.53 0.008
a2 (529) 60~65 0.66~0.54 F42% 0 1999 ¥
K= (§24) 39 1.56 MBS - 1991 >
B4 (821) 47+5 1.12 = EARE - 1995 *
— s 0.94 37 1.68 0.016
EIFAE a2 0.91 33 1.99 0.008 IPCC, 2006 *'
=4 0.91 35 1.83 0.008
REE (§24) 0.91 1.83 0.008
RIEME (81 ) 0.22 1.83 0.016

N

49 TEREFEZEE -

FERBERRMAER - 2021 °

50 TR AR - B RATSIRMRERS - 2020 °

51

52

53

54
55

@2

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

Wang C. S, Tsao S. H., and Liu D. J., Effects of N Fertilization on the Growth and Yield of Two Maize Hybrids. Jour. Agric.Res. China.
35(4). 437~448, 1986.
FinE - NI M=
10(2) : 22-31 » 1999 -
MIgtE ~ EEE - i - 8NREMEEEEREEATHEHEE 2TE - PEREMR - 40(3): 305-314 > 1991 ©
=S RE > afitEERCAN S SR A EREAEDFE - SRREFRNRISHFEER 46:27-35 > 1995 -

VHITE - AEREAEIESEERER LREEEZHE  TEREXZEESEBRRFAURBMARER -
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FZLE URFE ISR JERSLE

IKF (Y ) 70+20 0.43 EFHEE > 1999 ¥
HE (81)) 80+30 0.25 FEKES - 1996 7
iRz BRESE (§51)) 0.22 71 0.41 0.019
R AR (Y ) 0.22 38 1.67 0.016 IPCC, 2006 *'
BIE (#1) 0.22 73 0.36 0.014
BB (B 022 0.41 0.016
S EmARiE (&) 0.0048 BEE . 2001 ®
AR (B ) 0.0021
HE BRWE () 0.22 65 0.46 0.015 IPCC, 2006 *!

L 1. Y RESTIARIEE S eIk D 28 70% Db - AIREEEAIEY) -
2. 521 ¢ STRERT W 2 (RS IE K D& 8 20% DA »
3. A IPCC FEREBDFMIE M E AR ETRE B IR EMELA - EEEDL 0.22 BV « WRE2M 2 EMLE ~ $F 2 8 EE ~ IRERLEIIERRIRE © ~ME
EM > DBIFER 10% ~ 20% ~ 50% H1 50% -

£557 BEEYES

(881 - W)
e -

e | ok | TEEEMEN ROEEER  maen | peen  Smer | Esse | ESse

EEER | HY 1 B wmm | BW | Bw | # # 8
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| 120,634 766,306 571,624 152,033 701,374
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 1,859,157 166,593 123,460 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 79,679 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 1,578,169 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 77,573 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

it - ENARE S 7 BER TR ™ REMR  SEQ B EYREEIT -
1. IFERBRIEY) (REKE - 521 ) - EARTOR ~ B3 - Hifth - M8 - 3 -
2. HIEERZMIFY (849 ) - BREK -
3. BRI (524 ) : BIEE 415 - RKEF -
4. ERFY () X2 %z £E2F -
5 TRE(FY) - HEE - B8 - RS  EMREE B 7% -
6. ERARE - B - KE - BEE KB - B8RS  BR=EE BRESF -
7. FFEIRAREE | W3R - EMMEERR (RIAOGEFE)  RIES
8 FFEERE (81)) - BEHE - REE  HthWES -

56 BFEE  BIER ~ FRZIK  KFBAEIEHERRET - FPEREZEMTT - 48(2) - 86-99 - 1999 -

57 FEKE ~ BEE  BR—0 - SIEEEFHEACBEEIMRES Y& - REREM 45(1): 26-34 - 1996 °
58 THIREXELZE ST - BRIEE - 2001 -

59 THRR¥EZER  PEREEBEMRTEIR - 2021 ¢
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FhiERE
FnZE RABHERUS S

#*558 SRIFVIEEE

(BB - 20 )
wete | TEAEEY gmammen  Emen | REED | BEGE | FEESE | FEERE
BRER | w9 w1 # B Bw | BM | D 8 8

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 34,377| 155,5676| 50,129 75,360 536,647 127,131 24,216
1993 1,777,111 546,523 40,259| 163,026| 48,567 69,121 571,624 152,033 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| 184,655| 46,704 74,158 641,590 264,105 24,003
1996 1,631,163 461,371 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 32,520
2003 1,369,000 99,202 38,633| 135,209| 43,080 71,753 2,941,530 519,672 30,729
2004 1,175,561 82,058 33,211  124,964| 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| 132,623| 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 2,930,537 300,816 25,685
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 34,875 135,647| 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 99,512 33,676| 128,037| 30,634 69,846 1,120,240 149,561 30,178
2017 1,315,080 118,948 37,143| 132,661 37,586 72,466 969,415 143,246 31,755
2018 1,601,636 109,895 35,710 128,261 39,913 75,634 1,026,504 158,630 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

it - ENARSE Y REM TR © BEMR  SIES BN EYREEN T -
1. KFEIEEEE - 2001 F145| B BEIERATSIR © > 1990-2000 FH) K TEARE SHtKR (Rt EEIE) 2@ -
2. BRoKFEIEESSN  BRSIBREMETER ™ -
3. JFEIEIDIEY (RS - 724 ) - ERIOK ~ B3~ Hifth - Hg - AR -
4. HASEEREMIED (8517 ) : RRETOK -
5 ERIFY (524 ) : FBAIEE 415 - RKEF -
6. ERMFY (854)) : X2 Hiz - BE2EF -
7OREMRY (8 - HE - BR - PRS- HORE B -
8 EMME (&) BE - A2 582 - KB - @8RS - BRk=EE - EKEF -
ARAE (B ) - MR~ B EEIE ( RSRAOMGHEE)  BRES -
10. FEEWE (§#1)) - BENE REE - EMKES -

60 TEIREREEE - PERBMERMTER - 2021
61 THRLatiE - AEeRRMSIRFERRS - 2020 -
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%559 FBHEVERRS
E=1R5 gz4 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 11,510 3,797 275 1,245 802 1,206 2,576 267 363 20,126
1993 12,440 3,826 322 1,304 777 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 11,522 3,477 300 1,476 747 1,187 3,080 555 360 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 1,053 710 1,106 5,020 1,039 304 19,715
1999 10,635 1,177 302 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 9,583 694 309 1,082 689 1,148 14,119 1,091 461 29177
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 18,767 626 389 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 13,540 679 401 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 1,121 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 18,587
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

i BRABRE ZBERAFR® REMmMK KIE’\*EVE%%@VE%E%EQDT :

1. FFEEBIEY (RNEKAE - 24D )« BRI TOK ~ 23 - Efth - Rk A% -
2. EftIFEmEIED (B4 ) : e -

3. ERFy (52) Bt 48 KE5 -

4 B (8Y) X2 %2 EEF -

5 IREE(RY) (G49)) - HE - B8 - HR® B8 B &5 -

6. EEAHE (831 ) : BB - A2 28T - ABM - #E2 BR=EE &
7. AL (81 ) - M3 - BANERRE ( REQMEHE)  RES -

8 JFE@ME (i) : HENE  REE  HtHES -

62 {THfTEHF

BESRARAT SR - 2021 o
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it
H
!

=a]
B 2R = mASHERUS R S

(4) Hem 2

BEzRELIEERSLDSENEE  HEERUE
511 8K 5510 EXTENSLLTRERINEIERER
RERAE - (EEREEEETE > 2020 F 5 1990 F
Bttt BETIBNS(EDRBEREEINARD 34% - #EEY)
BEBER T - KEHEER > SIEEREEN - mESRHEZEL
DRINFEEENKERT - REETEIIMAIEIEINZ
1572 > W0 1990 FF & 1996 & ; BEREXZEER - 1ML
JEARHES - WRAEXTHMERT  BEIIEEEALD
KRB FEETEBS -

(5) EEM%

HIMEEERER 2 EB 8IS - IERIEER © BR
WOEEAMASRIE - HEREEESE2 01% > B
EREEBRAER - HEERAE - THiM(C2ER, 18
BRBEEERR R > TEEEREE - 5 BRIRETE
EOMENEY A BE IR AR T EEy)Emieh ( R eEE
NS ER S SEERETHERERER ) Szt IRAR
g BEAAIEAMERMEERE 2005 F - XEZEM
HemstEhitd B O REIERSE 0.1% U -
WARETA °

1,400
W20 K04 RR
1000 - R BRARARREREDN
oo -B-E-0-4 000 E 0BT
R EEEEEEREEE RN

WS RN RN RN RN RS

AbEEIE (T

OB S EEEEEREEEE R NS

1992 1994

55.1

19% 1998 2000 2002

2004

= (e
- E R
- 2

= KH

2006 2008 2010 2012 2014 2016 2018 FH

1990 & 2020 F2x TEEEF(LRRIINZE8E

&5510 BFEERELIENSECTEEEIN

(B TAM_StHEE)

BRI At E
1990 100.94 848.30 269.47 97.05 1,315.78
1991 95.30 936.60 218.61 101.80 1,352.32
1992 90.96 907.28 197.61 103.21 1,299.13
1993 88.51 933.04 198.47 108.61 1,328.68
1994 86.46 947.68 173.36 110.16 1,317.70
1995 90.18 961.42 151.76 106.32 1,309.87
1996 86.35 996.75 146.78 104.49 1,334.40
1997 91.72 803.70 179.34 103.12 1,178.02
1998 91.55 773.41 138.79 100.42 1,104.26
1999 90.02 744.85 139.83 110.12 1,084.99
2000 82.91 873.36 168.25 120.05 1,244.62
2001 89.04 794.77 185.98 114.83 1,184.76
2002 82.93 790.25 196.11 126.77 1,196.33
2003 7419 690.63 201.06 136.63 1,102.93
2004 65.45 785.82 199.60 14413 1,195.27
2005 7415 693.30 208.29 126.08 1,102.28
2006 71.89 706.45 214.24 132.88 1,125.90
2007 70.63 696.12 215.76 118.75 1,101.85
2008 69.66 627.22 222.52 120.10 1,039.96
2009 70.99 647.51 222.03 12417 1,065.21
2010 69.06 641.86 221.64 119.07 1,052.17
2011 71.91 601.15 211.51 121.22 1,006.34
2012 73.06 610.68 222.21 119.30 1,025.80
2013 74.30 583.91 214.21 102.55 975.58
2014 75.37 563.88 227.31 101.91 968.85
2015 70.68 556.76 224.18 95.58 947.64
2016 73.39 560.34 221.58 87.12 942.89
2017 68.27 531.01 219.87 87.04 906.72
2018 81.72 474.42 227.69 97.57 881.55
2019 75.82 449.21 223.29 92.25 840.57
2020 83.04 464.69 230.26 92.88 871.32

63 TEIRE=RZEERIEE - BIERAT \ QB \ 2EMEBENEHE(E - http//www.afa.gov.tw/
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RIEEANER ( BHEERIRENM )™ BRBEEKE
HIEETE - B 1996 & 2020 EHBIA 62 AEZE 3,402 A
B IEFEEAE 0 MAEEHEAE (2I8E - 2003)* 45 -

hEt/KIEME B MEIEEAE4 23 & 1,135 AlEg - B 454
BEREAEIA 5 % LT » #EFE AR ERA
REHFTE -
IO EYREINTEIEE S - FRAELEHIE - MAKETE - @
HE  EXE -t ES  REHRRRESTEEMIIRER
WHESHNREVEE Sz -
#55.11

2020 &F

EENEIE

BEIEEESCDRIER

=

2

£h

A4

3. AHEE AR B FIIN—KE

(1) FEEE
EEIEERSEDEINZAEANREZEEY

g - BEHIGEBAIEB RO - KIE IPCC faRa % * M

SRS EET AT RS - RibRtEEE R
AHETE M - FIF SimulAr BLEEIA S 28 /5 A 1T a1
SESNEUBE R 2020 FEVE - AT MEE WX 5511 7
e NO — NIBEAS(LDR Y 44/28 EAETEE - BBDE
2 (GWP) BEREBRANNEEM - 247 2006 IPCC 155+
EREEREABENMERT  SEASHHEERRES
TEENEUE R A HEE T

N,O-N

HERUEE N,O-N B &

(AF | AF) (FAM_S{LiREE)

KIS 59,107 AR B 59,107 83.04
12 (~3.37%~3.65%) (~23.25%~24.46%) 0.003 (~77.18%~84.27%)
Ak | 99,232 AES, - 99,232 (0~ 0.006) 464.69
- . 07, . 0 - . 0~ . 0 - . o~ . 0
- (~23.25%~24.46%) (~15.42%~14.67%) (~50.63%~163.04%)
\ 2,539,079 /Al
i 3 )
B ik (—4.8290~4.98%) 4L 0.78 (—9.79%~9.72%) 49,170 230.26
KA - 87,536 /Al S 2.4%(0.50% ~ 4.00%) (~96.79%~102.14%) (~95.58%~280.60%)
== ==
(~5.25%~4.72%)
y - Bl | as= — —
ALY i B S = S 5 =
1EVpIREE D48 7REEE (ANE) E727)] v (250%) | (+50%) EEses (AER)
- 1,497,085 ) 10,480
K (~4.77%~5.06%) 1(10.00%) ! 0007 1 (_67 949%~78.20%)
L 88,759 0.88 837
J— (%247) (-8.63%~-0.57%) | (-8.61%-8.47%) | 23 | 0007 (g5 4005-71 74%)
JEEEER
MIIEH) . 129,588 0.22 349
ﬁ B
() (02 75%—14.87%) | (—16.64%~19.45%)| 23 | 0008 | (57 580149 49%) 001
" 70,996 0.91 946 (0.003 ~ 0.03)
_ (224) (<4.919%~2.62%) | (-11.19%~10.85%) 5 | 0008 |\ g3 390,71 01%)
1E4) | BIEIED 89,703 009 =78 92.88
3 [@es e ’ . _ 0/ 0,
=he (&) (-10.79%-3.23%) | (~17.97%~16.74%)| 182 | 0018 1 64 450,67 76%) (-54.13%~183.54%)
. \ 740,062 0.22 1,068
<<<+E @ > >
IRERIEY (#640) (-1.26%~259%) |(-18.98%~18.87%) O3 | 0016 1 (6o 150181 279%)
. 1,009,322 4.845
& &5 4% @ ’ ’ — — ’
Bl (1)) (~3.73%~1.75%) 0022 | _56.09%-68.57%)
‘ 125,139 263
48 F: ) _ _
IREISAREE (FF4D ) (7.35%~16.24%) 0048 191 94%-153.74%)
L 927,385 0.22 469
Bk f ’
FFEITRE (1) ) (—11.39%~-2.45%) | (~19.03%~17.68%) 046 | 0015 (g4 3995-80 14%)
it 19,834 871.32
A (~41.56%~44.66%) (-29.83%~123.43%)

i BHABEESZBERIFERY Eﬂﬁﬁ?ﬁ TRIRBE S IR D SRIFY P (FDTEERA T

1. IEERRMEY (229 ) - EREK ~ SR - Hfth - 8 - Bfs

2. FFEEFMIEY (1)) BRATK -

3. ERFy (52) Bt 48 RES -

4 B () X5 w2 EE2F -

5 IREE(RY) (844)) - HE » B8 HE® BB B &5 -

6. ERAE (§5) - A% K2 28" ~ KB ﬁf‘%4 CBREEE
7. FEEIRARE (&1 ) - M~ EAhEERE ( JSRAOMSFE) RIS -

8 JFEENE (1)) - BEE  REE » AtWHES -

64 AHEERFEDIKENL - http://info.organic.org.tw/supergood/front/bin/home.phtml e

65 THIREFX:EE

ZEEE - Bledat \ AFB5ET \ 2EMERRZEHEE - http://www.afa.gov.tw/

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

and Reporting, Chapters Uncertainties, 2006.
67 THRERZES  PERBIRFRAFER > 2021
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PERE
B XR = RmESHERUS M =

1,000 & » FHEAERUFE 5511 Fim - BELTIENSEMLEDSR
B NEFE M & —29.83%~123.43% ©

(2) BfE SR —3 -

ABEEENAE - it BIEE EHEET AR
BEEN - BAREPKAE 1990-2000 F R EFEMRT TR
FIENEEEATTHE » 2001 FRAEEERMASIRIE
EnEasitl a5t B8 - METE 2001 F2 2003 FEA
B BEEX BEESATIRAWRIEKIR - 2001 F3
2003 FEIB BMBBHERARANEE - N EEMSIK

BEamik B NER) BePBStRNaERER
BEAORTER - (FIERE 2 K TEm it BN A& E H - 2001
Fi25| BB RMSIRE - HERFHIA 2001-2010 FKAH

HEH I RIERREN 2SR IINE - BRERIEH
FEEStEA SRR EINE  WERE%  BEREE
S| W EEIREER AN 5.5.12 » AT FREUASINTERIZE -
BRASERMEEHNAE  EEBMASZE - BRIEE
DRMATIEETUBEE A (Closed Chamber Method) A
SRKENEREEN - REKBIKHBZBIER L EE
fERRBINES > MRSt E R IIhE 2 ﬁﬁéﬁ\i
EEREME o LS IPCC B A IPCC 2019 $5mIMBATHR * -
AIC R E B 2 BEUREU /T E LX%/’%IF?TE
REIRBEEFEERA 2 IPCC A »

5.5.2 BRETIENRTRBIRIIK
1. HERURR B 9 $RRY st

EEHERE (R= 0.78) » #lKiE MBI ®E, E-
H#RS| B RFMT TR OZBEIE - £F/EF LR -

4. FEHURE QA/QC K ERE

REIERR T BB EEERENRRREEIIN
(B LEPREEENSE(RAMIR) - EEENES
RRECETNREnRIIN - BERENE—ERHTEERE
MAEHAENSNaaCMENNREN - LIREEEANL
BADKEERE - BEMACDAMIIN - FERE/TIE
HRASMANIER - RAORBESCERENEHRE  (FY)
TERS ~ IREMANE HIER LA BEEEEIREAS R
TIEIRIRBRINENR(E o LI NH, 70 NO, BUR& v |mfE +
12 it KR EREKEEPEM A bie mMBL

[EIE &N 5.4 KiEfEiE (3.C) Z57MA °
5. FEFIURMNERTE

—

it o
7N

6. FEHURR ST E

BEBANERRMENERESE - ERUZHIREHEE
RAEIEMEMEEIINE (AT / AR ) B IPCC HAERNA
ZREERIIREB (AT / AF ) BABRAEE  BURE

#5512 EBEIIEERF(LORIATEIERIFAE
- N,O-N HERBUZENEE FHOHERZEN ( RIEE 4EkEEE )
%/ FHAR /S %/ EHAR AR ARS
KHEH 0.003 (0.000 ~ 0.006) PCC 2006
2mM[ 0.01 (0.003 ~ 0.03)
7K FEMH . . -
—H@VE 0.121 (0.020~0.174) 0.020%(0.0003 ~ 0.028)
75235,‘; 0.048 (0.001~0.105) 0.007 *(0.0001 ~ 0.016)
=2MH 07 (0.11-17.61) 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)
1E+F 0.49 (0.21~0.77) 0.008 " (0.003 ~ 0.012)

B 1 EHIREER - BEEFTEREERASRRAZHINE -
2. P WIREBEUEBHUABIAE SiIx AEHIEE - KERER S22 200 kg-N/h a- FFHI—HAME 136 K ~ “HAfF 124 R(EE -
3. U HIREERIIMARIRE AR A SHRES > 20 5 - KENEAZEREEHBIL - 260 » 350 ~ 600 K 400 AfT / AEGH -

68 IPCC 2019, 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Calvo Buendia, E., Tanabe, K.,
Kranjc, A., Baasansuren, J., Fukuda, M., Ngarize S., Osako, A., Pyrozhenko, Y., Shermanau, P. and Federici, S. (eds). Published: IPCC,
Switzerland.

69 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 CO, 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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2. Fiham e

(1) #ERHE
TIES bR REEIIN - BRZ AR - 2% IPCC
tam oA 1(Tier 1) ETEE - WIKKEIRFEIFRIFAEE

ITHREE -

A. ;ﬁﬁﬂ (Nzo (ATD))
AR 555 HEEE T BRERGNRIETN
DEBI

A 555 BELIBETREREENACTEIN -

1t

i

N2Ouro=N = [(FanxFracease I+ (Fon+Ferp) XFraceasu) IXEF,

N,Opro-N = BFERE TIERIERELRARIFEZBE(EA N,O-N /Y
2 AW/ FE

Fou = BERBRIIZN(CREES A/ 5

Fracauss = BA NH; 1 NO, FZzVIB B8 EREREES) - AT / AT

Fou = BEEMARTIBONEILEE - AW/ &

Ferp = SERBUEEHBHERS « WISHES ENERGE - AW/ F

Fracessy = M NH, 1 NOx FZ VB BUAO & B2 5 AR OB AR & S (Fou) T
WH BB EERELLHFw) - A/ AFF

EF, = RIBEFIEIIEE R N,O-N HERUEREL - A / AT

B. #kik / 3&ift (N,O) )
MAT 556 EMFIERPELENBIRALTR
HERR -

AT 556 BETIBEFTUEMNS / EREENELRRHIN

NoO—-N = (Fgy + Fon + Ferp + For + Fsom)XFracieacu-¢x EFs

\|/, =G

NoOy—N = @ EFE TEREMAIEREEN NO—N BFHRE -
AE / F

Fou= BERANIIENCREGE - AW/ F

Fou = BFEARTIENERIERE > AlE/ F

Feorp = BF B EHETA RS - WUISHIES ENERESE - A/ F

Fon= BEFYEBRE > A/ F

Feow = BHIRE TIERRE TR B EIE5 e T IBAME R T IEIRIE

FABRBIRIREE > ANE/ T
FraCieaon oy = R TIBRBEEMERERATMANGEE SRR E
BIEEH - AT /AT

EFs = SUMAFIERSIREA9 NLO-N BERAOBERERE - A / A
DEMEIB AT 555 /AT 5.5.6 sTERFE T EEIEFIK

( %Eﬂl A %]ﬁ% / EEJIZKL ) EEEZ N2O (ATD) N~ NZO (L)fN }%ﬁi% ’

REBAAI 662 MEME LR IINE °

(2) HFUREL
TIRA D RBEIRAOTRER I » BARIL R RS
f2 2006 IPCC fEFaFasR1E » 41K 5.5.183 Ff/R °

(3) ‘EBNEE

HERREMABNEERSE (F)  ENBERRESR
B8 (Fo)  IFEERREE (Fop) HA TR EEINGTE
BE -

(4) el =E

FEZEELERESCTRIINEE  AEERNE
552 [E553~ &£ 5514 HK L5515 Fim - BEELESR
IS > RRETFHERN - SERCHEEHEESEAERT &
RAEZRERE - 2020 FIEHELWE / ERELE 2 BIZEML
TRIE - BB 1990 F B 49E> 30% °

#5513 EREIESORBEEIIMBOTERINN « BREEDNLEE

IPCC FRER1E (#EE )

SBETNETE B R N,O-N HIUASL (EF, - AT/ A 0.010 (0.002 ~ 0.05)
FUMERIE RS [ REAY NL,O-N HERBOFERUEEL (EFs - AT / AT) 0.0075 (0.0005 ~ 0.025)
A NH; #1 NO, eV B BB E IR R E LB (Fracess: » AT / AT ) 0.10 (0.03 ~ 0.3)
A NH, §1 NO, eV BB R e A EIERE (Fo) MBREHEESENRRINEERELA (Forr) 0.20 (0.05 ~ 0.5)
(Fracessy > AT /AT ) ‘ ‘ i
B ERE LSRR RN RERERENH (Fraci o * 2T / AF) 0.30 (0.1~ 0.8)
180

TR e

B

K 140 - o

JI1\4_IT’|+120——— -

%100— - - i

H_ Bigame

I 8 - - - - N B E R R RS = (LEEE

=

I 60 - - - - - - -

1

340— - - - - - -

O o0 10w ot 106 s 2000 2002 2004

2008 2010 2012 2014 2016 2018 2020 E43

552 1990 £ 2020 FEH T EEESLR - BRI HINSBE
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FnZE RABHERUS S

400

350 -
eIl

3

K

300 | - I I
250 : : : S 2 B BB I I Illllllll

200 - - - - - TR BRERBRERERREamEw . o=
it BRI

it
_
]
__

M8

<

/,

(F

=134

150 - - - - - BT B B EREEEEREEREREEREREER

=)

100 - - - - - TR B EREEEEREEREEEEEEEEEE

it

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

553 1990 £ 2020 FRFELTIEFZRLDR - Mk / ERIINEBS

2020

*5514 BFREIEMEAMLCLA - BRZHKE

(B : FAM—S(ERES)

AR St HERE
1990 118.48 53.88 172.36
1991 125.43 43.71 169.14
1992 121.05 39.48 160.53
1993 122.81 39.65 162.46
1994 123.59 34.65 158.24
1995 126.20 30.22 156.42
1996 128.46 29.33 157.79
1997 110.94 35.77 146.71
1998 107.86 27.69 135.55
1999 104.49 27.85 132.34
2000 114.97 33.61 148.59
2001 109.16 37.10 146.25
2002 106.67 39.04 145.71
2003 93.79 39.97 133.76
2004 100.40 39.74 140.14
2005 94.05 41.40 135.45
2006 94.61 42.57 137.18
2007 93.16 42.83 135.99
2008 85.94 44.20 130.14
2009 88.42 44.10 132.51
2010 87.20 43.98 131.18
201 84.09 41.96 126.05
2012 85.42 44.14 129.56
2013 83.16 42.49 125.65
2014 81.51 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 44.58 114.78
2020 74.15 46.05 120.20

#5515 EBFERFLIEBERSRE - ML/ ERIIRE

®;s30

(B : FAM_StiHES)
{EE2FAE BRI 1EY5EES SEtHINE

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
RS
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NN
A § . FLhE

4=
1EZ2EAm BaE {EYD5EES Batil=E
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 4471 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 27012
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 4912 19.58 239.38
2018 168.03 51.12 21.95 241.11
2019 157.94 50.16 20.76 228.85
2020 166.83 51.81 20.90 239.54
(5) BB HUEBEFNEA 1,000 X - FHEERUEER 5516 Ain - Eih

BEEECDRN R ARt EESCDREF
W2 EBA -

3. A M ER R FT R — 3t

(1) REEEM
A BE

BETENEASCTRIEN - BRCABEENREZE
EENEUE - BEINGEAIEERRD M - R IPCC famiEaE N
SRS RET AT M - ARt EEa D a ik
- IBRUNEE MR A SimulAr BREE DI St 28 7 R AT -
B E RGBSR ~ S2WLE - RBRLE - REE2ERAR
RO (B AISME ~ 1Z%EE ) TEBNBUEER 2020 E8E -
HAREE M E B 05K 5.5.16 i 5 M R HEBUEEK IPCC
R ZIERERSLEN =B HmER (AR - &//VEH
TEEIPUE ) - BBLES (GWP) BRABR AN REE M »
AT IPCC e ERHEHB EAEERINNER T - SEEASH

iR C RPN - BAU NEE LA —27.87%~560.74% °

B. Wik / ER

EELERESCORIN - ME/ ERFEEAR
MEZBRNEIE - BIFRGERRIFEREO M - U FE
FEETAEE S - At R Ea T aI - Mk
[ ERZ AT ERF SimulAr BREELAS £ 28 75 A # 1T
BEERERNEB RS - B2t - ZEL S SE88RAE
ot (WAE - 1REE ) - TEENBUR(EA 2020 FEUE -
HAEMSEEE 5517 P MERPEBEEK 2006
IPCC Rty AR ERBEN=A2MER (MARK &
IMEBRREE IR ) - BE1EED (GWP) ERAEARANA
FEEE - A IPCC e P ERERIE A BIERINER F -
EEASHEBEEERE S 1,000 R - (HHEGRUMNEK 5.5.17
P > BETIEMERESDRIIN - % / SR A EE S
%5 —40.69% ~320.02% °

#5516 BRELEBLEZELCLEIIN - BEZERRE - SRUAR - ERBIERAEE!E

2020 BRAE

(AMESR)

EEES 3
(NN

N;O-N HERZEX

BIRERK (AF/AF) (FAM_SILHRESE)

AR

(L 158,339 A4S, - 158,339 0.1 74.15
A (~3.37%~3.65%) (~3.37%~3.65%) (0.03-0.30) (~50.40%~740.43%)
2,539,079 /AE
HERE o
(~4.82%~4.98%) =yt 0.78 0.001
= (—9.79%~9.72%) 49,170 0.2 (0.0005- 0.05) 46.05
RIE BZ= 87,536 Al AE 2.4% (-96.79%~102.14%) |  (0.05~0.50) (~93.62%~820.88%)
sl | (-5.25%~4.72%) (0.50%~4.00%)
. 120.20
et (~27 87%~560.74%)
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FhiERE
F 2R E RESHERUS RS

(2) BfE RS —3M 6. FE BRI ERTE
EEEE S RIEEFEIIN—2E - BEE 5.5.1

o B EE RS DT TR R s - B
N E S LT SR8 s ! s -

B4R FEHEY SMASIE - KR BRI EE
4. FEHRURAT QA/QC R ERE MR EA NS EL TSR RER T At
155 5.4 KFEIEIE (3.C) 508 - ﬁﬂo@ﬂ%@ﬁiﬁﬁﬁ\ﬁﬁﬁﬁﬁﬁ%ﬁﬁxﬁr@
BEA EESREISONE - BULKEH BN AEN

5. PR 5 B - 16} IPCC B/A IPCC 2019 5RIEETHE - EIATE
- R E AL SR BT - DR EERAE

AR

RERSHRBEA Z IPCC WA -

#5517 ERELEBEREDEIN - M/ ERZHRER  ZEEUERAEE T

S [ 3T -
2020 % - maAm | LR MO Hh
EENHIE e (AW ) Ly NN INE U i (e
i 3 L3 WER (/L\\)'—I'/’L})'—I')(’R)'—I'//L})'—I') LW _FICIREE
— 158,339 AL 158,339 7415
= , B ,
(ERFAE (-3.37%~3.65%) (~3.379%~3.65%) (~50.40%~740.43%)
B 2,539,079 /Al
1% il (—4.82%~4.98%) s 0.78 (~9.79%~9.72%) 49,170 46.0
- P 87,536 AliE FEE 2.4% (0.50% ~ 4.00%) (-96.79%~102.14%) (~93.62%~820.88%)
BB REEER (g osou 7o)
1EYTR RS 1EYERES L REL fEE TREERS
S (/ANE) ‘ (£50%)| (£50%) (AlES )
» 1,497,085 ) 10,480
i (—4.77%~5.06%) 1(+10.00%) ! 0.007 | (_67 949%~78.20%)
" 88,759 0.88 837
FFER i (-8.63%~-0.57%) | (~8.61%~8.47%) 183 | 0007 (—65.42%~71.74%)
2RIIE
W e 129,588 0.22 153 | 0.008 349
(—22.75%~-14.87%) |(-16.64%~19.45%) (~67.28%~49.49%) 03 0.0075
‘ 0.0005—
) 70,996 0.91 183 | 0.008 946 (0.1-0.8) (0 025)
E = ¢ (~4.91%~2.62%) |(-11.19%~10.85%) : (-63.39%~71.01%) :
W 18.58
e |.. 89,703 0.22 578
fii ’ O/~ 0
gﬁ e (-10.79%~-3.23%) |(~17.97%~16.74%) 83 | 0016 | g4 450467 76%) (539.86%~7783.07%)
=2
REFRIEY) 740,062 0.22 041 | 0016 1,068
(#4) (—1.26%~2.59%) |(-18.98%~18.87%) ‘ (—62.16%~81.27%)
E R4 1,009,322 B B 0.022 4,845
(B4) | (-3.73%~1.75%) ' (-56.09%~68.57%)
JEE T AEAR 125,139 B B 0.045 263
(fx1) (7.35%~16.24%) ] (-91.94%~153.74%)
FFERRE 927,385 0.22 046 | 0.015
(&) | (-11.39%~-2.45%) |(~19.03%~17.68%) : (—64.39%~80.14%)
I 239.54
A (—40.69%~320.02%)

it - ENARE S 7 BEMFR " REMA - (EYEESIEY BRI SEYRERI T -
1. IRERERYEY (229 ) - ERTOK ~ B3 Bfth - RHe - Bfs5
2 FEERRMIED (§81) : BBTOK
3. ERIFY (824 ) SBIEE 418 - RE% -
4. ERFY () X2 %z EE2F -
5 REEY (G5Y)) - HEE -~ BBE - HEE  HMRRE B mE -
6. ERARE (831 ) : BB ~ X2~ 282 ~ KBt #RE - BR=EE - FHI%F -
7. FFEIRAREE (&5 ) - M ~ EfhEERE ( RO BT -
8 FFEERE (81)) - BEHNE - REE - HthWES -

71 THREEZREE - PERBIEFMATEHR - 2021 ©

72 IPCC 2019, 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Calvo Buendia, E., Tanabe, K.,
Kranjc, A., Baasansuren, J., Fukuda, M., Ngarize S., Osako, A., Pyrozhenko, Y., Shermanau, P. and Federici, S. (eds). Published: IPCC,
Switzerland.
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553 BETIBNATEIINE 2. FHEEM
1. BERUR K BB D RVt AHEEMHAIMERACRRIIN - BEREteagt

- 1B BIES R EHIN — WABUAS B AL BT
—EhE - HEER  BELTEAS/ RN AET T
£ —8.48%~150.20% » 0% 5.5.19 i/ ©

BEZREEIBESLLDAINEE  GEERUE
554 K 5518w - AL ABIRE - ARFZHER
TEMEERECER  SIRCHIERESART  BIEERFRE -
FTFEDETESD 2020 FEEZACDRINE - BEN
1990 FF)RE/D 33% o

2,000

__ 1,800 - - ull--—
1,600 - - B B B s -0
1,400 - - I R E R E R E R E R E R EE RN R B e
1,200 - -

= 2 N,O #g

1,000 - ) ERERRERERERRERRERRRERRRERRRERERRRRRED ) = R NO HR-IER

800 - - EEEEEEEEEEREEREEEEEEEEEEREE - - RE N,O B
600 - - - -
4oo—l— - -

200 - - -

SLETHRETAR_SLHEES

0

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

554 1990 £ 2020 FEETIEF(LREIINEBE
R5518 RFEEREIES/LOEIINES
(B TR _SLirEe)
Bzt @ HER RIS {CEE @R - 1ER REiEEEm R BER - W% / B =1

1990 1,315.78 172.36 349.03 1,837.17
1991 1,352.32 169.14 354.29 1,875.75
1992 1,299.13 160.53 340.00 1,799.67
1993 1,328.68 162.46 345.37 1,836.51
1994 1,317.70 158.24 341.84 1817.77
1995 1,309.87 156.42 341.87 1,808.16
1996 1,334.40 157.79 34554 1,837.73
1997 1,178.02 146.71 313.06 1,637.79
1998 1,104.26 135.55 296.43 1,536.24
1999 1,084.99 132.34 291.21 1,508.54
2000 1,244.62 148.59 323.52 1,716.72
2001 1,184.76 146.25 313.17 1,644.18
2002 1,196.33 145.71 312.45 1,654.48
2003 1,102.93 133.76 286.74 1,523.43
2004 1,195.27 140.14 303.04 1,638.45
2005 1,102.28 135.45 286.55 1,524.28
2006 1,125.90 137.18 290.66 1,553.73
2007 1,101.85 135.99 284.51 1,522.35
2008 1,039.96 130.14 270.12 1,440.22
2009 1,065.21 132,51 276.48 1,474.21
2010 1,052.17 131.18 272.47 1,455.82
2011 1,006.34 126.05 263.67 1,396.05
2012 1,025.80 129.56 268.69 1,424.05
2013 975.58 125.65 257.98 1,359.22
2014 968.85 126.72 257.19 1,352.76
2015 947.64 123.81 249.94 1,321.38
2016 942.89 124.49 250.22 1,317.60
2017 906.72 119.51 239.38 1,265.62
2018 881.55 120.12 241.11 1,042.77
2019 840.57 114.78 228.85 1,184.20
2020 871.32 120.20 239.54 1,231.06

#5519 RBEIEFLTEIEINEAETE
BB EERHERUR 2020 FHHE (FAB-S{EREE
HiEa g Hig 871.32 ~29.83%~123.43%
BiES LRI - BN 120.20 —27.87%~560.74%
BIES RPN - ik / &R 239.54 —40.69%~320.02%
BEIESETRIINE 1,231.06 ~8.48%~150.20%
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FnZE RABHERUS S

5.6 E[RAVZELE (3.E)

RIBHERROEEFANIE SR > REEEE
IEEA - TNMEGETER - BULERAFTE °

5.7 RIFYDIEREMRNE (3.F)

RIRAERFERNIEEEIIF _SCHEI - K
2006 IPCC fam 2 - RIRREBRTRERAMEE T —
BAERFEBIEDIERBRI - AREELEERRESL
MR AEhHEL

1. BERUR R & D JE a0t

6B Bt BRI R F IR R AT E £ RIE — 1L
BoRZERE - B2k —fthH - 2tng  aft? -
RRERERFERERMIEEN S RERBERLERK
EMPIIRIT - AT E - EIEARIREREEREELNF
fekE Lo BN RFREENETREUEERSE
Hfth 2006 IPCC PRFIZEMIZEERES K - SR  HRARIE
" BERFRIDE - B AIEERE 2 RS HKETE

2. FikiwiERE

(1) stERE

RIEFHERIEYEREREZGME R EEEE - 7225
2006 IPCC 1R 88534 1 (Tier 1) BUEEGETE - AT 571
FI7T ©

AT 5.7.1

L =Ax Mg x C; x Gy x 107°
L - RIEECOREREINE  ABRERAME(SE
M, = SEYES U EEEE  MEnEE . A
C: = WBRE > MBI (F57.1)
= HERUREL . AT/ AIES WSS (£ 5.7.2)
(2) HERUZEL
571 3% 57242006 PCC1EHZEZMB N ~ HE
GBI EEE - AREEEESTER - MEES|H
(REN AT K EEE B R BE B H UL -

(3) EENEIE

TEYDFRBERE I 2 TRENEUE - 1990 & 2000 F5|H 2%
METETR - BHAEKN - BAR (FBELRNER 2 RE) - R
JRIRERE R 20% HEBEWEEE 22 > 2001 FE5| BB
BlRFIEREEREE - FBUERS73Fm -

(4) HEl =

EEEYERETEEE 2 Finl St R EaRE - i
BERWEKS7.4 B 571 Fim - FEIR 1990 & 3 B4
D ERIEEE  TBIRREZ B B 1996 FiLIE TR Uk %
IBEFHR - 1995 FREEREERE - BERERE
HER S TR - 2020 B I HEE BB KA 1990 R D49
97% ; MBI EENARER D4 97% °

(5) seRI%

BRENEREBRETEZEDUKERERST  Efhng
BTk HERSEEHEEDE - BEEELS - BER
ETERT - RIIAGTE °
3. FHEE MR RN —E

(1) REgEEM

TEHEISGREZERETEIE - 1k 2006 IPCC 8RR EN
FEEM A 5.00% ; FERPIRUABIE R IZMAREEN ; TE%
e -

(2) FFEFIII—HIE
EREREHIRUEERE R EIESREE - 2001 F
‘R EBRMESRCERITES - 1990 F £ 2000 F1E5E
SFMERRE O RENEIES| B REM TR - Btk -
EARR (BRERGER 2 IE ) URIEREGRES 20% R

WA 2 & -
4. FEHEBORM QA/QC REHE

EBEUEEERE N Z EBREIR - EREEAL
05 HET AR TR R A ARNE<SHIT - HEREEE 5.4
IKFEFEE (3.C) ZEREA -

R571 EHREREERNREFRIE (W8 BREGST))

TERIRE BERAETME (C)
NI 0.90
s Tk 0.80
R L 0.80
Hiw 0.80

#*572 REEERIBGEH (AT / ABZNERES)

HERURE | 2.70

SEER
\ 0.07
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*573 EFIFMEEREE

BAaEER) - EARK HEERIEES
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

3E - 1990 = 2000 P3| SREE Y BEGHFH - SAER - AN - DULEREEHE 20% EERBEEE - 2001 F35| SOHREHBE2ZE
EERMEE"  EELEE -

RE5T74 FYERERGEEL ZRREAtDRIINE

(B TAM_SRthEE)

1 iR E FEERHRE

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 16.07 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

738 THREFZES - PERBIEEM TR - 2021

74 TRERIAE - GEBRMEIRERRS - 2020 °
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PERE
BB = REEHEUS i =

5 S EHIRURNERETE 2 5.9.1 fERREEEMNE CO, HEX
:ﬂ‘T‘:E ° COZ _CEmission= M x EF
6. FEHIRURIN N ERTE COs— Crmeson= IRENAEENEREIREER - AW / F
M= SERANREE  ARE /&
4 o EF = HERUAR - ANEH: / AMERZE  F83% = 02
5.8 AR (3.G) (2) HERUZE

RERABEVEEHEREE (EF) 2 0.20 » & KZE (CONH,),)
R IEAER AR B RN E HIEfRRE - (F 18 BTSN 20% o

MEFRNEVAER  MERMBREREAR - BESIEEAR

(CaCO,) 8y B E & (CaMg(CO,),) 5 - FEE TR A SA R

MR =58 (HCO,) - M8 A "R LK B

AR - IBEARMAE (38S - 1992)° - FHEA K

EHAESTEN 1 BAM  MILEHEREBEREK (4) HFRRE

S0 05% MF - BEES HiEgETER  BR(GEE - FREMAEEZ — S B E0E 5.9.1 ~ £ 5.9.1
T o ERZMAES _EREBUTICRAERGRET - FREE

(3) THENER
NERMEERSCSRIRZEERBETNRERS
£ F&591FR -

5.9 JREfEM (3.H) A8 10 FRERE TE - IRBRREMASH ME
1. HERUTR K BE 5 $ERd it TFTE > 2020 FHHNEER 1990 FFID> 79% o

REMAR LI - EARER . GTEsmRenE O TEE
WAL B « RE (COINHy),) Ak H AR Z 8 SRR TR R
FRTELARET () B28T OH) IREEHT 8 FECHEBEESIy—R
(HCOy) - TIRABE R A8 A — S (LRI -

(1) Rt
2. F3 A HER (% 8RB 2 1 5K A3 IPCC FRER (B A& -50.00% ~
T om%’mMEE%rﬁ%@@ZM%mwﬁiﬁﬂﬂg’
£48 2006 IPCC 5RTRET5 1(Tier 1) » LUBHBER R e BEEGES BE R

R BUAT  BIAR 591 EERZKRBR A~ St ff”mcmﬁéiﬁxﬁiﬁ5W% =S
BRHEE  BATEL 44/12 46 CO, - C I EBIRER itk o et RARERS -5000% ~ 500% - 55
HEpR - RAE

70

MGO

a3 50 o
=

s

_!Wg} 40 B B = CH,
ﬁm’H 30 B

B

pLy

gy 20 B B S e e

¥

Ll

O 0 192 1ou 1o o8 200 2002 2004 006 208 210 W2 21 216 018

571 1990 £ 2020 FFIEERIEIEY Rl At RN EE%

o

Nl
Jing

-

o

75 R T8N 2HEE  AREMZREREME > BETRZFERESRMESHRIE > pp. 8-1-8-12. RELRENEF . 5+ -
a2 1992 -
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Wy, ~
(0 = ERs

£ Up g co, = 02 +5° = 5.00% 5. BEHHURI B S

R : Uurea apply 0, = - \’ 50%+5% =-50.00% AR

6. RS B
(2) BRIy —BRt T
1990 £ 25 2019 EHER{AS - BB MIEIOER A E 5% ot o

e = Y NPT
AT R 5.10 Efth S hixALHl (3.1)

4. FEHURE QA/QC KRE:
IKIBRFRA TR - B SIAERIASEES (CalCN),) -

[FIZ 8 5.4 KFatEiE (3.C) ZaihA - BEEEAED RGBS - SAIEYREE

= PRENA CO, HIR

160
w1 gle 4"
2 SFEBEEHdEEERSE
0 HFEHEEHEEEEREE
so a RERERERERERERERERY """
B E R B R EEEEEEEE R EE B
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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 33.73
2017 42,861 31.43
2018 40,524 29.72
2019 39,917 29.27
2020 40,196 29.48
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