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45131990 # 3 2024 & B 3N R 3 F WP E
(M : + 20 § R E)
B3 A WER 1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998
3A LAY ERE 750 819 826 868 883 921 921 820 755
3B 3 4 & fukan 1375| 1,606| 1562 1,583 1,624 1,695 1,733 1332 1,119
3.C kfefhte 1226 1,166 1,084 1,059 998 984 961 976 953
3D P X1 2,086 2,192 2,113| 2,155 2,159 2,176| 2,225 1,914 1,820
3.E & At NE NE NE NE NE NE NE NE NE
3.F it 2 R ot 52 35 66 30 29 10 10 10 8
3.G F A AT NE NE NE NE NE NE NE NE NE
3.H E,l—,%%é??* 142 146 139 131 135 151 151 134 127
H g g NE NE NE NE NE NE NE NE NE
3 J z NE NE NE NE NE NE NE NE NE
Fi Eapupacg | 5630] 5964 5791  5826| 5.827| 5938 5999 5185 4,781
B3 A WER 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
3A LAY ERE 778 775 739 712 701 688 698 688 682
3B 3 4 & fuban 1225 1263 1209 1,153| 1,150 1,155| 1207| 1,194 1,124
3.C kfefhte 947 899 887 816 721 643 717 706 690
3D P %1 1,871 2,019| 1,900 1,893 1,706| 1,857 1,704| 1,731 1,700
3.E & At NE NE NE NE NE NE NE NE NE
3F (40 A Rl 10 19 21 18 12 11 11 12 6
3.G F A AT NE NE NE NE NE NE NE NE NE
3.H ks 118 131 94 93 82 84 62 59 57
3L H @ 5 g NE NE NE NE NE NE NE NE NE
3JH @ NE NE NE NE NE NE NE NE NE
BEsmpapacg | 4949 5107 4850 4,686 4373 4436| 4399 4390 4259
Bif iﬂ,#_': iR 2008 | 2009 | 2010 | 2011 2012 | 2013 | 2014 | 2015 | 2016
3ABA ST B 655 640 648 660 653 649 634 641 628
3B 3 4 ¥ e 1,093| 1,049| 1,056 1,070| 1,028 996 961 954 951
3.C kefhte 676 678 659 668 688 710 702 678 705
3D P X 1,582 1,624 1,605 1,533| 1,559 1,497| 1472| 1440| 1,445
3.E & At NE NE NE NE NE NE NE NE NE
3.F it 2 R 9 7 7 7 8 5 5 6 5
3.G 7 A AR NE NE NE NE NE NE NE NE NE
3H ks 57 55 54 53 55 45 40 38 34
31 H @ 5 gl NE NE NE NE NE NE NE NE NE
34w NE NE NE NE NE NE NE NE NE
Fé gapupacg | 4071 4,053 4,028 3,992 3990 3901| 3814 3,757 3,767
B3 A WEOR 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
3AB LS B 632 640 643 650 665 655 643 621
R 951 957 973 975 972 951 950 937
3.C kfefhte 704 689 634 677 608 576 542 586
3D R X 1,378 1,327 1257 1,309 1216| 1,161 1,120 1,127
3.E & At NE NE NE NE NE NE NE NE
3.F it 2 R 5 3 3 1 0.9 1 2 0.6
3.G 7 % AR NE NE NE NE NE NE NE NE
3.H ks 31 30 29 29 27 22 20 18
31H @ 5 gl NE NE NE NE NE NE NE NE
3] NE NE NE NE NE NE NE NE
;% g g | 3,700 3,647| 3,590 3,641 3487| 3,366| 3,276| 3,290
BiL: 12005 02 AP TR Ae s 4P (FHEp AP A » BB F) o
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#.521 H 4% % FaEEaY iz ki
i U 22 pt 2z 4 #(CH4 EF)
ik B Il .Y F R
4 (Cattle) A5t (Dairy Cows) | 1251 |= 7/57/# (B £3%52014) +30.0%
# i 2 (Other Cattle) 643 |2 7/s/& (B %3%52014) +30.0%
% |-k < (Buffalo) 55.0 |2 7/Ep/E 2006 IPCC £30.0%
3 €1 X (Goats) 5.0 o7 EE 2006 IPCC +30.0%
,ff 7 (Swine) 15 |2/ 2006 IPCC +30.0%
iz A 1.587x10-5|= 7 /4 /4 &ix sy (Wang & Huang, 2005) | +12.1%
AR 8.482x107° |2 7/8 /4 &k (Wang & Huang, 2005) | +12.0%
74 (Poultry) | -3t 1.061x102 |2 7 /8 /& (23 %4 52002) | +37.3%
48 1.500%1073 |2 5 /& /4 & ixdp (ZkE %4 52003) | £27.7%
P g 2.071x107 |2 7/8/4 &k (EpP 2% 4 52003) | £21.7%
B LAS A L& dER L s gpi
R SHEE S R R Y
3ok~ LE 2 g 2006 IPCC 473 = 3% 1 (Tier 1)#7: @@ 2 355 o
4.2 217G #2006 IPCC 4p % = 2 3 (Tier 3) iz Rt g 23+ ¥ -
S5IPCCFE#H #3%x iz % > N ELRHE 23 B2 FTH L L o

5
%Q

A

A 1“ﬁhﬁiiﬁé<mﬁ%%ﬂ>’mMﬂfihimi%Wﬁﬁ%w

5 #1(CDM) 2

FEE R R R G

733t d ) (103 B 41-2.14-4-U2(3)) 2 % - =x & R3Fi € € ke 4> 2014 -
2.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.
31kF BAE R AHE LR RFRRAE LM HE TS M RER P WA TE
31(3) : 221-230 - 2002 -
4.2 35 ~HEH

ILEHMEBR R RRAL YA E R A

e 2R kT L

¢ €35 32(1) : 43-50 » 2003 -
5.3M 2 s MM TS st s kg o RSP EREE T MR LER P A KEE ¢
3% 32(4) : 151 > 2003 -
# 5221990 # % 2024 & 3% § &8 Hdy
(B8 (&) /F8& (74))
™\ 2 -+
_&f;;\ A3 At [Huda | gaa LX 8 o ;,3;_" ﬂrif;_h 390 ag b g b

1990 46,342| 86,020 21.876] 206,366| 8.565.250| 74.415| 135.664| 25875 4.777| 38269
1991 49.433| 84,805| 18.618] 214,946[10,089,137| 91,504| 126,692 26484 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] 8,521| 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] 90329  8.556] 402,544] 6,538,596] 189,535] 175215] 40386 7,955 33.603
1999 66,175| 89.884|  9.189] 363,135] 7,243,194| 185,077| 175328| 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| 79.572] 5370| 249.729] 6,793,941 188,667| 164,406 39.976|  6,178] 29,065
2003 59.467| 84491  4.912] 241,027] 6,778,799] 190,127] 156,508| 40,224|  6,402| 29,084
2004 54,615 85216]  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] 40366] 6,450 31,821
2006 52313] 82,145]  3,538] 272,038] 7,091,822] 181,848] 138,954] 41,048] 6,723] 36,039
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2007 53,171 89.382| 3,452| 254,715| 6,640,047| 177,413| 135,530| 40315| 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| 40269| 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| 40452| 4,929| 27253
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| 5,545,010| 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 1,557 34,748
2017 60,523| 84,572| 2,057| 144,733| 5,432,676| 211,111] 106,505| 44,726| 2384 36,339
2018 61,967 86,275 2,104 141,533| 5,447,283| 226,540| 108,939| 45935 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| 5,512,274| 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
2022 64,516 93,719 1,915 116,496| 5,316,431| 263,074| 111,750 50,250| 4,410| 35453
2023 61,681 92513 1,827| 115,974| 5,319,203 | 251,734| 109,564| 50,757| 3,894| 32,727
2024 59,259| 88,386 1,351| 116,541| 5,206,927| 273.295| 114352| 51,174| 3,953| 33,171
FirtlaiERbdeg (L) bigarldidE -
22005 w2 AP FHR A FAPME R (FIEp AR A 2L FE T )
3HB 2EgE R [ 2R eat ettt (FF ) Rlca-A N 2 Hka];
LIRS S RS T N EEIE S E
SEREHEE S (R [ER C [ AR ]
6.7% 485 pvE L X o Ag T dc o
S LR EIC RESEAR - 2025 ¢
2R E G F AR s % 520250
1,000 - - =
Mg WA W Ggp WM d P WMo P MFp mLX mopd nHpA o gged
900 == f
80 { WHRN -
700 ~ B om—
600 - R B
500 ~ ||
400 ----.---—___ BEEEEEEEER NN R
n SEESEEE=EE
300
200 ~
100 ~
O T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
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45231990 # 3 2024 £ 4% % FhEz 7 iz

(Hiz:+owp- §F VBl &)

A I

v d

34

FRN Ays s k& N+ ¥ # ;(F— M :‘{F— }Iﬁ 8 g L3
1990 162 155 34 29 360 0.03 0.3 8 0.2 2 750
1991 173 153 29 30 424 0.04 0.3 8 0.2 2 819
1992 187 158 26 35 410 0.05 0.3 8 0.2 2 826
1993 202 165 25 51 413 0.05 0.4 9 0.3 3 868
1994 206 163 23 56 423 0.06 0.4 9 0.4 2 883
1995 233 154 20 60 441 0.07 0.4 10 0.3 2 921
1996 220 160 17 60 449 0.07 0.4 11 0.3 2 921
1997 229 165 15 62 335 0.08 0.4 12 0.3 2 820
1998 233 163 13 56 275 0.08 0.4 12 0.3 2 755
1999 232 162 14 51 304 0.08 0.4 12 0.3 2 778
2000 232 158 12 44 315 0.08 0.4 12 0.3 2 775
2001 228 146 10 40 301 0.08 0.4 12 0.3 2 739
2002 226 143 8 35 285 0.08 0.4 12 0.3 2 712
2003 208 152 8 34 285 0.08 0.4 12 0.3 2 701
2004 191 153 8 35 286 0.09 0.3 12 0.3 2 688
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2013 212 152 4 23 244 0.08 0.2 12 0.2 2 649
2014 211 150 4 22 233 0.09 0.3 13 0.2 2 634
2015 217 153 4 22 231 0.09 0.3 13 0.1 2 641
2016 209 152 3 20 229 0.09 0.3 13 0.1 2 628
2017 212 152 3 20 228 0.09 0.3 13 0.1 2 632
2018 217 155 3 20 229 0.10 0.3 14 0.1 2 640
2019 217 157 3 19 232 0.11 0.3 14 0.1 2 643
2020 220 160 3 18 232 0.11 0.3 14 0.2 2 650
2021 228 170 3 18 230 0.12 0.3 14 0.2 2 665
2022 226 169 3 16 223 0.12 0.3 15 0.2 2 655
2023 216 167 3 16 223 0.11 0.3 15 0.2 2 643
2024 208 159 2 16 219 0.12 0.3 15 0.2 2 621
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i 7 (Swine) 0.04 o7 /ER/E (2006 IPCC) +50.0%
ELE v ¢ p R 6.43x10° |27 /8/4 &k 8 (25 %4 -2001) +13.1%
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treatment in Taiwan, Agriculture Ecosystem & Environment 95, 253-263, 2003.

2.3 k% ~
415-422 > 2001 -
3.2 //45‘“‘ ~SaE o ;‘aﬁﬁ-i )T\/i 22 8 E *'f‘

—

Bt Eh R ALEAR 0 10

5-20

FAS Y R RACLEE F MR R G LRE LSS 39(6)"

1-14 > 2002 -



Sy

L

v,

iy s

E

d
\

AT

el Eoy b)) e

P

(I B

45341000 & % 2024 & 3 4 ¥ fkdT2 § 5§ $ond

(B 2= 5 bt )

N
g TOF| g o SiRs | FiRm | B% .

1990 0.1 91 0.1 0.2 38 129
1991 0.1 107 0.2 0.2 39 146
1992 0.2 103 0.2 0.2 41 145
1993 0.2 104 0.2 0.3 42 147
1994 0.2 107 0.2 0.3 47 154
1995 0.2 111 0.3 0.3 48 160
1996 0.2 113 0.3 0.3 53 167
1997 0.2 84 0.3 0.3 57 143
1998 0.2 69 0.3 0.3 59 129
1999 0.2 77 0.3 0.3 60 137
2000 0.2 79 0.3 0.3 60 140
2001 0.2 76 0.3 0.3 58 135
2002 0.2 72 0.3 0.3 58 131
2003 0.2 72 0.3 0.3 59 131
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2024 0.2 55 0.5 0.2 75 131
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methane production and emission in the paddy soils of Taiwan, Journal of the Biomass Energy Sources of China, n.13
p.68-87, 1994,
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' (FR/T 2 /ph) (x>7/2F/%) (27/25/1%)
. - W 2.12 0.5088 69.1968
- W 4.85 11640 144.3360
- - s 0.69 0.1656 22,5216
5 - W 3.89 0.9331 115.7069
I - Wi 0.89 0.2136 29.0496
- W 415 0.9960 123.5040
. - W 2.92 0.7008 95.3088
"R S P 3.89 0.9331 115.7069
- W - 0.2713 36.9000
A :#% ! 14565 180.6000
| -we - 0.4419 60.1000
RS S I 1 ] 14113 175.0000
s EA - s 0.82 0.1968 26.7648
- W 2.94 0.7056 87.4944
o - e 2.11 0.5064 68.8704
A - W 421 10104 125.2896
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g > 2019 -
2.Yang, S. S., Liu, C. M., Lai, C. M., and Liu, Y. L., Estimation of methane and nitrous oxide emission from

paddy fields and uplands during 1990-2000 in Taiwan, Chemosphere, 52, 1295-1305, 2003.
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" Yang, S. S., Liu, C. M Lai, C. M,, and Liu, Y. L., Estimation of Methane and Nitrous Oxide Emission from Animal
Production Sector in Taiwan during 1990-2000, Chemosphere, 2003.
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% 542 fr# L %K To f

(B 20)
24 AR - ' FeF AT R iﬁ:%ﬂ gﬂ“%i B BL | FESEL
~ gk 43
Eix|l - = - = - = - = - = - = - = - =
#y #y #y #y #y #y #y #y #y #y #y #y # #y #y #
= = f@ fg f@ fg 1@ fg D) 12 f@ 1& fg D) = ﬁ;
1990 | 3,857| 1,672|14,224| 5,183|34,184|31,080(13,983|13,230(66,717|62,129(77,490|66,066|18,601|19,537|13,242|13,071
1991 | 2,989| 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|12,579|12,241
1992 | 2,423| 912|12,858| 3,097(31,436|29,165|11,966|11,602(61,156|58,199(62,564|58,556|14,657|14,151|12,414|11,994
1993 | 2,061| 674|12,329| 2,852|29,806|28,201|11,370|10,807|57,791|55,872(73,391|57,015/13,401|12,084|11,641|11,632
1994 | 1,445| 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 | 1,540| 534|12,043| 1,139|27,035|26,339|10,348|10,500(53,314|51,121(69,293|53,622|12,354|10,280(11,644|12,372
1996 | 1,102| 500(11,921| 1,000(22,662|25,328|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 | 1,045| 422|12,265| 110(27,383|25,268|10,067| 9,571|51,780|47,421(73,189|51,760|11,457| 8,265|14,239|13,446
1999 973| 370{12,153| 289|25,813|22,939| 9,454| 9,301|50,684|47,574|72,515|52,424|11,381| 9,057|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 1| 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| 5,754| 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|45,504|39,649|61,158|40,230{10,082| 3,395|12,821|12,376
2006 479 234| 9,587 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| 9,375 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]11,258| 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| 5,691| 4,610|42,540(35,627|59,582|36,836| 9,728| 1,522|14,576(14,181
2012 396| 254| 9,993 1|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(42,975|37,076|61,914|40,831|10,842| 1,421|15,347|14,592
2014 394| 243(10,943 0]15,632| 7,912| 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|40,507|10,448| 1,743|15,659|14,712
2016 389| 247(11,242 0(17,440| 7,446| 6,669| 5,241|43,318|35,689|63,616|39,703|10,580| 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| 1,658|15,582(14,952
2018 387| 249(11,188 0/18,878| 6,963| 5,515| 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[14,463| 7,909| 5,435| 5,129|42,346|33,889(60,315(37,858|10,240| 1,281|15,592{15,595
2021 330 234(11,277 0| 6,525| 6,824| 3,456| 4,917|34,952|32,429|44,506|35,799|10,631| 1,454|15,698(14,990
2022 367| 225|11,170 0]16,407| 4,310| 4,725| 4,011|42,397|26,254|55,619(30,671|10,956| 1,230|15,485|14,873
2023 361 212(11,128 0[15,152| 6,360| 6,004| 4,703|41,240(30,942|43,497|21,528|10,909| 1,249(14,965(14,160
2024 346 218|11,114 017,018 4,425| 6,236 3,280|41,534|27,776|55,640/31,740{11,137| 937|14,888(13,995
FTALKR R EI R A E4R 5 20250
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% Yang, S. S., Liu, C. M., Lai, C. M., and Liu, Y. L., Estimatlon of methane and mtrous oxide emission from paddy fields
and uplands during 1990-2000 in Taiwan, Chemosphere, 52, 1295-1305, 2003.
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TN ) S R ¢ 85| 24k i~ =~ , ’
08 g’-ﬁré— % iﬁ ¥ lf)]ﬁ AT ¥ a f% . ai{ i’}j‘ii—- % E;\ B |1 Li i B g
1990 14 26 135 80 383 454 62 71 1,226
1991 11 24 132 73 373 430 54 67 1,166
1992 8 18 126 70 357 392 46 66 1,084
1993 7 17 122 65 342 403 40 63 1,059
1994 5 14 110 64 326 377 38 64 998
1995 5 11 113 62 314 379 34 66 984
1996 4 11 106 59 306 370 35 70 961
1997 4 10 113 60 303 378 31 76 976
1998 4 8 110 58 293 377 29 75 953
1999 3 9 100 55 293 379 31 76 947
2000 3 8 89 51 281 362 28 75 899
2001 3 7 84 47 283 362 27 74 887
2002 3 7 63 43 270 337 23 71 816
2003 2 7 40 39 248 299 20 67 721
2004 2 6 30 32 241 247 17 67 643
2005 2 6 41 37 248 300 16 68 717
2006 2 6 35 34 240 306 13 70 706
2007 2 6 36 34 236 293 12 70 690
2008 2 6 34 33 230 289 12 71 676
2009 2 6 37 32 229 289 11 72 678
2010 2 6 37 28 232 266 12 77 659
2011 2 6 36 30 224 281 11 78 668
2012 2 6 36 31 227 297 11 79 688
2013 2 7 39 33 232 304 12 81 710
2014 2 7 40 34 225 301 11 81 702
2015 2 7 30 26 225 295 12 82 678
2016 2 7 40 35 225 302 12 82 705
2017 2 7 43 32 223 304 12 83 704
2018 2 7 39 31 219 296 12 83 689
2019 2 7 39 33 217 292 11 83 684
2020 2 7 39 31 215 287 11 85 677
2021 2 7 29 25 200 250 12 83 608
2022 2 7 28 26 177 244 11 82 576
2023 2 7 34 31 199 179 11 79 542
2024 2 7 29 27 183 249 11 78 586
#. 544 7z § gt i)
R R ¥ i® # 32 t4 3 (kg CHa/ha) YR A N
p&! ¥ 49 ~ 247 B o=tk EE T
%442 H g 250~330 GRS NIE 0. S Y
. 1 i 64 (23 ~ 95) Y ¥R
12 29 iF 116 (88 ~ 144) Pk ¥ %
2019 IPCC 45 % FER & H g 134.47 (59.2 ~ 267.52) TE RS e rIE
2019 IPCC 45 % FEK & H g 147.84(64.97~288.12) B A 5 gk L

Bint o pRA Y otk (B
4 %k ¢ LMinistry of the Environment of Japan, National Greenhouse Gas Inventory Report of Japan, Japan, 2018.
2.Institute for Environmental Protection and Research (ISPRA), Italian Greenhouse Gas Inventory 1990-2016
National Inventory Report, Italian, 2018.
3.Yang, S. S,, Lai, C. M., Chang, H. L., Chang, E. H., and Wei, C. B., Estimation of methane and nitrous oxide
emissions from paddy fields in Taiwan, Renewable Energy, 34, 1916-1922, 2009.
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2| - 5.00 1.84 597 | 132~236 110 ~ 140 ~25.34%~16.47% 93.63 -25.10%~15.20%
if =P 5.00 5.88 1.00 - 90 ~ 130 -38.90%~28.12% 155.53 -38.57%~29.96%
B | A 5.00 0.82 - o . , ,
B pp = 00 > - 0.02~13.16 101 ~135 -46.65%~460.28% - -46.08%~457.36%
v | -V 5.00 211 1.46 - 110 ~ 140 -133.96%~118.64% 28.71 -100.00%~117.43%
R S 5.00 421 2.64 - 90 ~ 130 -115.57%~108.06% 49.10 -100.00%~109.06%
e 586 -20.29%~18.46%
BT TR RRGEL PR B R FRE A AN LB VR R D IETEE . (40 i B3, TIH LA Ld, PEEEEL R
HERN R ;/—\(2019) Bt B L B % TR % Rde Yang(2003) -
T kR 1réivw\ B H *‘Fﬁﬁﬁz‘ﬁvﬁ Fleff~BAF B IRmF R L8 IUREn T R B Ra Rl  TRVLIEFEE 4
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2. Yang, S. S., Liu, C. M., Lai, C. M., and Liu, Y. L., Estimation of methane and nitrous oxide emission from paddy fields and uplands during 1990-2000 in Taiwan,
Chemosphere, 52, 1295-1305, 2003.
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551 FERELEY MLy P

(H:* 2§ Lt R)

ERPR B el S £ R 3t -k e /380 B

B [CE B FF | L | % [ 1B, | CF 1B ] | L | RELE

§ w § o AR AL § w § 5 v § 5 § w AW 20\ D
1990 1,357 111 46| 1,514 168 54 222 278 49 23 350 2,086
1991 1,474 90 49| 1,613 178 44 222 294 39 24 357 2,193
1992 1,426 81 50| 1,557 173 40 213 284 36 24 344 2,114
1993 1,459 81 53| 1,593 173 40 213 288 36 25 349 2,155
1994 1,477 71 54| 1,602 175 35 210 290 31 26 347 2,159
1995 1,502 62 52| 1,616 181 31 212 296 27 25 348 2,176
1996 1,546 60 51| 1,657 185 30 215 302 27 25 354 2,225
1997 1,278 74 50| 1,402 160 36 196 260 32 24 316 1,915
1998 1,230 57 49| 1,336 156 28 184 252 25 24 301 1,821
1999 1,268 57 54| 1,379 156 28 184 258 25 26 309 1,872
2000 1,366 69 60| 1,495 163 34 197 270 30 28 328 2,020
2001 1,263 76 57| 1,396 150 37 187 256 34 27 317 1,900
2002 1,247 80 63| 1,390 147 39 186 250 35 30 315 1,893
2003 1,093 82 69| 1,244 133 40 173 220 36 32 288 1,706
2004 1,215 82 73| 1,370 141 40 181 236 36 34 306 1,857
2005 1,096 85 64| 1,245 129 42 171 221 38 30 289 1,704
2006 1,112 88 67| 1,267 130 43 173 222 39 31 292 1,731
2007 1,095 88 60| 1,243 127 43 170 219 39 28 286 1,700
2008 996 91 61| 1,148 119 45 164 202 40 28 270 1,582
2009 1,027 91 63| 1,181 122 45 167 208 40 29 277 1,624
2010 1,016 91 60| 1,167 121 45 166 205 40 28 273 1,605
2011 962 87 61| 1,110 117 43 160 197 38 28 263 1,533
2012 977 91 59| 1,127 120 45 165 201 40 27 268 1,559
2013 941 88 51| 1,080 116 43 159 195 39 24 258 1,497
2014 914 93 50| 1,057 113 46 159 191 41 24 256 1,472
2015 897 92 47| 1,036 110 45 155 186 40 22 248 1,440
2016 906 91 43| 1,040 111 45 156 189 40 20 249 1,445
2017 857 90 43 990 104 44 148 178 40 21 239 1,378
2018 796 95 47 938 103 46 149 175 42 23 240 1,327
2019 752 92 45 889 97 45 142 165 41 22 228 1,257
2020 783 95 45 923 102 46 148 174 42 22 238 1,309
2021 719 95 43 857 92 47 139 157 42 21 220 1,216
2022 674 94 43 811 89 46 135 152 41 21 214 1,161
2023 648 94 42 784 84 46 130 144 42 20 206 1,120
2024 657 91 41 789 86 45 131 148 40 20 208 1,127

#5052 REIEF L F T AU
BEIEF L F PR 2024 #Ea g (F - FOREE) # FE T4 (%)

ERFCLEHE 789 (-20.69%~19.29%)
Faf 5§ P-4 131 (-32.64%~87.90%)
By T § - iEn 208 (-79.04%~190.56%)
PEigaynifpnd 1,127 (-20.34%~40.94%)

5-32




551 =3 g2 § T §F E&PE%ABD.I)
1.3 3R 2 A Mgy it

R LR g G

ENTRIEE T F R S TN R
i%ﬁxﬁﬁ’ﬁﬂﬁﬂﬁﬁii’@ﬁ

BEIE? F ML 2B R
FRTE R () EF w(Fa) ()7 B
% %7 (FoN) » 4odsd» X 8% ~ 355 ~ BeoKi5 R
Q) gt 2 7w 2 (Fere) s (4)1F
PR RE(Fcr) > 2 5 o TIR2Z FHF (T
HOE FEE SIS R Rl
B 2 WEF R 2 F 44 (Fsom) (6)
7 12 HE(Fos)z # -k frg 2 o

2. P RHmBARN
(1%

B E R F R
% %P 2006 IPCC #F] 7 > % 1(Tierl)» &
\L&]ﬁ q:;fﬂl‘t‘[_&]f‘g_g,r.fhgt#g\ﬁ e &
FAE ey 3 o8 551 7

Eyr e

\M

[

a3V 551:

) S JEE S IR - IS
(NZOEﬁ—N’ ’A\ﬁ/-&)

= N20 - NN*@"f + Nzo - NOS + Nzo

- NPRP

3 np%d

BaEpRE (2 P*E/ﬁ )
NZONos: B %4 i8¢ § 4243
FEpacg (od/E)
FLAAF T R
ol )

N20—Nprp :

s

2 E g

~

5-33

_ { [(Fsy + Fon + Feg + Fyop) X EF;] + }
[(Fsy + Foy + Feg + Fsop) pp % EFypg]

Fon:& #3# st d3enit e g 58 (O

[E)
Fon: & Z25 1 30 12 3eng for § £ (2
wR/E )

Fer: & & (A48 F £ (29/&)
B g R ig,___m;‘z 5142 e
?"fr:‘ EF PR LMERDE G
2 (2v/#)
EF1: § 4%~ Bl2hk w3142 60 NoON %
it il (S 7/2aT7F F )
EFirr @ F 45 > TR F&0 514267 N2O-N
Sechp e G lie( ST/ T F )
N,O — Nyg
[ (Fosceremp X EFac6remp) ]
| TFoscerrop X EF2c61r0p)
{"'(FOS,F,Temp,NR X EFZF,Temp,NR)‘
+Fos,Frrop X EF2r1r0p)

Fsom:

os: EIL/ERGWIEDERGHF (D
‘5/& ) (T & CG, F, Temp, Trop, NR
FoNP & wldg Boo 2 B3 ks v
F oA SR )

EF2:t /325 482 3¢ No2O-N 2z
Pg il (O T7/2E]8)

(Fprp,crp X EF3prp cpp)

N,O — N =
2 PRP +(Fprp,so X EF3prp s0)
Fere : 24y & & 3t f i 235 %
(o>7/8)

EFserp @ 2cdch § & F3afp X R b 973l
A2 671 N2O-N £ 3 et 3 % e &
TI>TF )

3 EA R AR bR 0 2T

GEECLICEE < SR -TEE SR L

Fy
"



£ 3% ) 8% (M % £ 52005) B £ % 304 ey W9 § 3 £ (Fon)
D, gp kST AR 15% EA % e 4§ 57 (Fon) gy 3 4
F(20%) retedede o prie 2 R 45 FEE R F 2553
A IFE R o R AN UEE ISV e NS RN

N2O-N 3 ¥ 5 5 i I § (N20)# e B A1 AL RS E M
Yt B AN 42 5520 REFBRAL > AR- SH e

BRI @ G0k s BRoRIA 5B

W \nL %l

28 552:
TR HAEAPM AL E R N kS
N2O-N #3cit b 2 F i & § (NO)peE AT B RPE R
= N;O-N x 44/28 DB AL 2011 & B EI A TR
AEEEIEI TR F Foo 0 F E Ry EERENELS ST L9 3 o Ui
R T A NI o LR A TR0 2016 i3 5 TR iE A i, 2
255 2T AMETEY DF wiRlY FEEPEE | o HER LRI AR
FE TR HEP LIE KRBT 3 3o Ae l%*‘i“’;}é“"“?’”’ff‘ﬂ%q’f e
B2 % e 7

A% #5732 gt w§ 5 £ (Fsn)

55 [ s [V s
TG R E g iegrst oo 0

BF o R0 L E R EH

v I % ;}*“9:&/”\ ke & 2bokm 5
AF et g oo BEIPE R T
’v‘;ié»‘jx;’;ﬁ ke Tiagee g o
ERAR LR ke A2y
P*fwwﬂl“”w o3l HY L gir T

-
2006 IPCCApm © > s "6 % A4 2 §
®
3

gy FiFL ke %y 7 ERE
(A3E #7351 % -ka 25§ ggg\#id B
TORMF E &KL o FlUt ok sy
gk B4 129 FH G e E 3R
%T:."! KA R AR A T oo B (T F

BAld 2RAMTEF § Rk keE

ey k g om tH o

FR R W 2REF SRR
F

0.65% > iy A3t~ 0 A K BFEF A~
Fuasadpd o XY B H R F MR
‘a o

T

238 553:

HEEWwR DI mP e § W (1
7 %f#d ) (Fov 2W¥/&#)

=(FamtFsew+FcomptFoo4) x 0.6% 2.4%

Fam @ & &2 % 3|2 3¢ chg 3 L w g
(=wg/E)

Fsew : & &35 % 3| 2 3P /3 8 ~ Beok
BE (2¥p/E)

Fcomp : & &5 % 3|4 3 ¢ g e i §
(owg/E)

Fooa : # #£25% F|d 3P chH ¥ 5 1*}3‘/?]‘
s B (2E)

0.6%=57 4 1t
24%PF=F pF w2 § 7 2

G FIAAL S PR o AT d LR itape s SRt R Aacfi R EL R f R ERRT (R
BoEm g ¥ axegar) s 121:43-62 > 2005 o
2L R B AT R AR - AR U] B 40% T 0 g gt 1 0.6 34 o
2 Frla ¥4 R € (G REEI) "H"'ﬁé > 2001
BoErce B ELR € RAY (RSB ENEME ) (FHwseLp 52005
5-34



% 1990 # % 2000 & > Fon 3+ & %
B stz dp? T3aw | (Fecowr)®? T 4
%iJﬁwi%#’@Wﬁ%ﬁﬁ”‘
Fpdegr b3 k% 52001 (5 B R s E
FRF Lredr R asae Ry e
B st % d B ATEREY o Fon
3% B d RATEEZ B ¥R Pk
teen D3aie | (Feomp)® T 435 & Rt
(Foop)z. s fr> e 33¢¢ ~ 83 & ~
ﬁ*ﬁﬁiﬁ??ﬁ%iﬁﬂ°%ﬁﬂ
Bt iy 06 £ kg £ 24%
(Qmﬁi4%)’|¥%%?rﬂﬁ%§ﬂw
(Fon)

CHizivHANME 5 £ (Fer)

AR wF R ARY o
AR BAE AR TIAMNIT
AR AP FRFRARBELEE RS - 5
I AR Al AR L A B b~ AT
B 2 8397 F > Au3rE 4 80T
Pap Al g g:éiféﬁ;géir;ﬁzbgwj

2006 IPCC 45 3 223k 3 > #1747 & 5 1 (1)
JR%%#W#(J# R kg &
S FE) S QQAF FF I (bles
2oz EH¥E o RE2E) S QRE
T (blde B4 %F &% &
@Ax 3 ity (a5 =
(5)H v ¥ o f& 2006 IPCC 4;

ﬁ%*éi«??‘ﬁﬁ?%%

o

AR .?#ﬁiz%g;féﬁfé o o B
—)ﬁ F\ » é.fu;’L ’ é’ /g\ T/E‘

sEPY ANTE lt‘;}'fv 7% kY
TN RN

LS SR T E L P SR

5-35

LA R A § AT R T

PN S «ixﬁf?},‘ﬂ FLEF e
FIE $00) MRy R EsaER L
AR TR FFEEREG

7
v

FROECARELERFYRALR
Bon P Gk AR AR AR
B S ERRA 0 AR FIVE RS KX
e AR G E LR
AR ek A Y AT S
ZE - o AR Fé&.?é'?ﬂw?*); B RS
Blcdy 0 R AR Y o B ES
AR EE o258 554

—

-,

1
i
El

ETIS

Y

238554
BN LI

>

£

m>

Fcr—rice = (Ricepes X Nyjce)

Fcr-i = (Crop; X Dry; X Rpgi X Nagi)
Fcr—gri = (GF; X Ngp;)

Fcr—grass = (Crop; X Dry; X Rygi X Nygi)
x1/3

Feruice * K f&m 445325 & (2 ¥f/& )
Riceres : "k fsA M & (2 ¥/ & )
Nrice * "R FER AL F £ (/2 9F)

11 &7 7% Feni®d 8w

Ferai @ (T4 55 5] iﬁ:@fs £ (=odf/E)
Cropi @ T4 2551 WA & (2@g/E)
an:ﬁﬂ%ﬁﬂﬂiié%bt

Raci @ (740 575§ 2% 480

Naci © T4 5% 1§ £ (owg/ o)
Fcrgri @ S48 £ (¥ N/#)
GFi: S &2 § (2vf/& )

Neri - ¥ AW 7 § £ (2¥F/20F)
£ (oeg/E)

)

[

FCR—grass . 4’{—"1- {g



D.2 3 )% i & =% (Fsom) 542 B R LR i FOERM SR
HHEFIEF BRFLTERDEH A E P o
1L
"1 (2) % 4
/4‘54 1 * :/L‘\:’:’: ’//‘.4_ . )
Fsom fidp 4 3 I it & gL %32 PR Gidcd & 317 2019 IPCC 47 %
5] e 4 1Y 12 ! dE 2 e -
i i A FOOL AR TR G 254 A
M T2 § oF g s 4k Bk (L ]
ERF OFHLE 4 p ’f'] L frp 2 %ﬁg#ﬁﬁ’:ﬁiﬁ' |8 % &3 ook 5530
TEHIE BRBEIZSILEZPE -
FAEMFF CAFARF PFETF
gh it A T DE 55 P L F R
AFEw RRTREERET > IR
FWEZE R R e T RN
(FRogip % 4 > 1995% ; i F % £ >
2005% ; 3w pikes > 2011%) o A
BRSO RN FRIERT
#5563 RE Iy ¥ AP Gk
P L R Pk I
Wk (LT T foiT FORF T eng ekl x| 0.016] 0.013 ~0.019
A LR R A ) fRF T s @ § g~ | 0.006] 0.001 ~0.011
Asehdh 4 k¢ NO-N 4| 001 - |0.002~0.018
Fechpt e et (EFy, 2 7/ P F T 04T F o~ | 0005 0-~0011
X))
kA NaO-N 2 et 2 ] ~ BHE Rk 0.003] 0-~0.01
de! (EFgm 2 7/27) | 0004 0.000 ~0.029 5~y prp 0.005] 0-~0.016
YT 15
b ost5lde i NpO-N 33 ch
#ox et (EFgpre, & 7/2 0.003 ) 0~001 } - -
T)
J\ﬁﬁaq K3 3; (4 ':l' AR ) %:ng% 555 - - -
N é"é
j B 2( iw AR 06| 0.54~0.66 - ; ;
SR
*ﬁ{;&&w (i’g_ﬂw\g‘é_ﬁw) _
5§ 2 K - 2.4%]| 0.0005 ~ 0.04 - - ;
AL S aE 3§ %P % 55.8 -

4L kR ¢ 1LIPCC, 2019 Refinement to the2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4,
Chapter 11, 2019.
2. EHF P B R P R A PR G 40% M T 0 Ep ot 1 0.6 8 -
SfFvcirhFL R € (G R EIN) » & §p - 2001 -
dirsei R ¥4 R 6 Rty RG REFVRMLE) > (T wie £ p 52005

2 OREAE S AL L EE DR EAE R ii,%:pﬁ&fg’fa T TR R LR
BopFst g B 0 p72-83 0 TRt R EA R f R ER&RT (M5 R EICVR FE&AT) 0 1995

BB R e L A ilage s Sl A B EL R 6 R £kt (R
gaprs;;ipé%w)vlzmwz » 2005 °

oAz P A R RLFFIRE FHRAME Bz
124 > 2011 -

PR AL EFT 60 () 115-

5-36



(3)i5 % Hckh
A chfe £ §

Fertilizers, Fsn)

A R RS p R ¥

W oaL 2L
LT

z £ (Synthetic

&+

o E I ¢ REARFRAE A h

G i 6T B

o]
N
=

Eookw it Hg
%ﬁ":% '*{. f"ﬁf’ip Ei é‘:'\‘

St RDokfed A2

-
=g

=

g * v 12 Hp L 3a g e g

=

i)

9

W§§k%¢@§www

5.5.6)
B.x&* m*ﬁ 97 § zE

2\ @q%@%

A A= y >
Uil IR

%5 2
i iaﬁ e ;:i-:‘:u

LI i

T,

=4
Lo
o

~

=N~ E T e
sty

By 4‘_-3*-

i\4
R

=
T

D

Yot
=1
-

BoFsa g MA@ R

= N

Pp o AcE 5570 "4k~ E 2
L %? ;; e o
C.it% A ¥ ¥ (Crop Residue, Fcr)

i

TR ST e e

S

B R

RECEE -

27

28

TSNP AN N T INE S 3 5 T
KA € B> p 7283 Al B £4 R €
TR P AL S Mieg o 3 g d L

B ¥ ks ar), 121:43-62 0 2005 o

D) ks Q2AF

*%rﬁﬁ’ﬁ'*%
Ff‘%”ﬁ'(

my,g;al,L

Es
k¥
¥

5-37

%: i3
Pl ‘fr'j;
% 558 #7151 o

i &
A
4

AREw R
SLEREEAT Y AR
5 22001 & s wae%a 0 7y 48 2 L B i
Ppal p &I WA ATERRE > 1990 £ I
2000 & | #* -k fi A £ 40 5 KA Ffjf;%
WBEEFRE 2B ARSI L

559 % & 55.11-
DR #2435 px

S EEE SR S S
W 2B G 8% (FRis % 4

£
!

3012 }

s Ax

199577 ; {3 iy & 4 - 2005%) » @ AR
- 2 2 A E S F R e
(FAO) = & 7 8 3 > 2 7 » 3+ 8
B2 FFH2 6 R e sms
Bh R EIVE EE )0 1995 ¢

kA FR R EAR R ERE&T (3



5-38

#4554 FrELEwplgr g § 5§

(¥ =1 2wg)
£ i Fr 4% A& A 44T i KRl wr§gzE
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 15,037 534,509 236,634
1998 257,658 173,169 10,514 540,741 229,417
1999 299,556 161,544 15,577 543,246 234,314
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
2021 99,520 36,293 878 607,216 142,818
2022 84,235 30,513 750 616,190 138,476
2023 79,077 26,822 250 590,835 131,208
2024 83,963 24,742 207 608,118 134,259

o ENREE TR RRAE D 21% 5 Fek 1 46% 3 RRRARAT 1 20% 5 AF ST 1 17.3% 0 31 R EME M
3t ?,:i o
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% 555 Fré&-kfen BHimg 5§ 2

VB G waE §

By i® - i Z¥iE
PR %7 g | # 1 wr g | #H
Xq/ag

1990 154.71 127.72 ~173.17 162.13 140.15 ~ 188.90
1991 154.71 127.72 ~173.17 162.13 140.15 ~ 188.90
1992 163.81 130.51 ~ 183.84 162.17 134.64 ~ 187.14
1993 160.33 141.78 ~450.82 162.17 126.33 ~ 184.57
1994 163.95 128.12 ~ 190.81 173.19 127.59 ~202.65
1995 173.72 136.67 ~ 751.68 180.02 142.53 ~ 198.99
1996 173.81 128.31 ~ 190.62 179.98 131.91 ~203.21
1997 175.75 146.84 ~ 195.93 183.61 142.22 ~200.72
1998 179.24 135.73 ~214.71 185.98 150.87 ~209.65
1999 176.53 131.72 ~ 193.82 187.73 138.50 ~218.71
2000 188.59 138.25 ~219.76 153.83 61.00 ~202.94
2001 186.38 137.79 ~227.63 197.37 136.42 ~224.82
2002 188.89 144.96 ~ 218.00 197.19 156.48 ~230.94
2003 189.66 143.35 ~220.98 200.46 146.61 ~ 244.63
2004 189.41 135.10 ~ 238.49 206.10 141.19 ~ 238.71
2005 191.17 132.43 ~235.15 203.38 159.08 ~ 250.60
2006 191.63 136.11 ~240.40 198.43 148.81 ~ 246.58
2007 190.03 130.40 ~ 240.32 198.14 155.88 ~239.44
2008 193.85 132.88 ~236.67 200.42 145.01 ~ 244.54
2009 190.66 132.41 ~ 240.05 209.98 156.61 ~259.78
2010 202.33 131.64 ~ 255.44 200.54 127.09 ~243.13
2011 200.38 123.14 ~ 254.79 202.78 130.65 ~ 247.42
2012 199.52 123.61 ~257.33 199.31 122.59 ~ 239.74
2013 192.93 123.52 ~ 246.95 200.06 130.61 ~ 255.02
2014 194.88 117.08 ~259.75 202.78 119.03 ~ 256.99
2015 196.46 113.00 ~ 265.65 20491 118.30 ~272.14
2016 190.22 109.57 ~264.23 191.85 127.62 ~253.88
2017 174.72 86.72 ~249.28 180.14 101.21 ~272.90
2018 209.34 80.14 ~293.90 222.80 151.79 ~ 248.62
2019 195.07 91.08 ~272.16 207.89 121.41 ~243.18
2020 213.61 101.80 ~ 294.95 246.56 20.66 ~ 286.50
2021 217.12 140.24~288.26 239.44 14.17~277.74

2022 214.60 106.78~297.31 251.28 15.29~267.61

2023 217.17 120.49~291.53 230.94 12.90~275.78

2024 208.56 99.90~275.46 230.58 11.02~263.66
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% 556 frE kfpn £ ire fFrsw gy
kA1 g e R fe 2 g T s 1o - .

PR — i e — f I kfgr E L | FowFE L

1990 242,298 37,486.41 211,968 34,365.52 71,851.93 181,150.39
1991 227,417 35,184.14 201,385 32,649.74 67,833.88 200,006.01
1992 209,474 34,313.94 187,676 30,435.98 64,749.92 193,745.46
1993 211,790 33,955.23 179,137 29,050.29 63,005.52 199,245.14
1994 196,317 32,186.37 169,520 29,358.49 61,544.86 202,372.41
1995 197,571 34,321.64 165,908 29,866.59 64,188.23 205,306.68
1996 182,807 31,774.05 164,955 29,688.60 61,462.65 212,850.83
1997 202,010 35,503.06 162,202 29,782.40 65,285.45 171,348.46
1998 201,424 36,102.59 156,263 29,062.23 65,164.82 164,252.09
1999 197,123 34,798.65 155,942 29,275.68 64,074.33 170,239.63
2000 195,055 36,784.45 144,546 22,235.37 59,019.81 186,501.03
2001 188,553 35,141.65 143,066 28,237.05 63,378.70 169,718.64
2002 177,884 33,600.51 128,956 25,428.64 59,029.15 168,754.01
2003 161,184 30,569.61 110,940 22,239.35 52,808.95 147,479.98
2004 135,314 25,629.77 101,701 20,960.51 46,590.28 167,807.50
2005 158,452 30,290.48 110,571 22,487.60 52,778.07 148,050.81
2006 155,248 29,750.33 107,940 21,418.75 51,169.08 150,859.52
2007 155,459 29,542.34 104,657 20,736.53 50,278.87 148,652.84
2008 148,333 28,753.61 103,959 20,835.05 49,588.66 133,940.47
2009 151,338 28,854.37 103,252 21,680.73 50,535.10 138,272.71
2010 139,941 28,314.36 103,922 20,840.63 49,154.98 137,065.69
2011 153,405 30,738.92 100,849 20,450.65 51,189.57 128,372.44
2012 156,662 31,256.48 104,101 20,748.10 52,004.57 130,407.65
2013 162,869 31,421.84 107,296 21,465.19 52,887.03 124,690.60
2014 166,602 32,467.52 104,449 21,179.81 53,647.33 120,413.43
2015 146,597 28,800.65 105,264 21,569.68 50,370.33 118,835.32
2016 168,872 32,123.31 104,965 20,137.17 52,260.48 119,635.27
2017 169,819 29,670.86 104,859 18,889.63 48,560.48 113,427.09
2018 169,789 35,543.68 101,716 22,662.80 58,206.48 101,271.14
2019 169,740 33,111.73 100,326 20,856.49 53,968.22 95,926.52
2020 159,891 34,153.95 101,893 25,123.01 59,276.96 99,061.86
2021 127,375 27,655.27 96,647 23,141.31 50,796.58 92,021.37
2022 157,126 33,718.81 81,575 20,498.14 54,216.95 84,259.25
2023 143,256 31,110.99 79,154 18,280.09 49,391.08 81,816.92
2024 157,912 32,934.13 82,371 18,993.11 51,927.23 82,332.10
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% 557 Fr&E 4% Ll 22 I
(H = o)
BoE S B RAATEE P 7B 4 g e Tk g R | FABF T | FBE
> 2 § o= % 5 & % A5 &
T an L ane (AAF ) we | (S aene | e e RS IRVTS
1990 1,313,766/ 1,760,166 - - 44,264.62 10.21 - 10.21] 44,254.41
1991 1,072,602| 1,421,175 - - 35,910.47 9.58 - 9.58| 35,900.89
1992| 921,678| 1,332,571 - - 32,461.19 22.06| 19.76 41.82| 32,419.37
1993| 892,081| 1,371,916 - - 32,601.56 26.76| 15.09 41.85| 32,559.71
1994| 661,707| 1,315,837 - - 28,476.63 4.13] 21.42 25.55| 28,451.08
1995| 716,149| 1,014,988 - - 24,928.37| 108.18| 31.45 139.63| 24,788.74
1996| 643,926| 1,030,476 - - 24,111.39 19.25 6.95 26.20| 24,085.19
1997| 582,307| 1,463,448 - - 29,458.87 4.25]  99.06 103.32| 29,355.56
1998| 484,676 1,098,550 - - 22,798.45 59.39 9.87 69.26] 22,729.19
1999| 460,038| 1,135,045 - - 22,969.20 91.33| 29.56 120.89| 22,848.31
2000| 737,897|1,181,344| - - 27,637.07|  32.86] 6.09 38.95| 27,598.12
2001| 532,671| 1,025,764 90,000|2,031,489 30,549.44 19.85| 84.36 104.22| 30,445.23
2002| 526,209| 584,855/ 85,000(2,152,062 32,213.69| 112.39| 78.76 191.15| 32,022.54
2003| 479,046 547,218 81,000|2,212,500 33,026.40| 118.81| 140.18 258.99| 32,767.41
2004 - - 71,680|2,205,188 32,786.90| 131.09] 55.69 186.77] 32,600.12
2005 - - 73,357|2,302,694 34,215.13| 190.21] 81.50 271.71] 33,943.42
2006 - - 77,902|2,366,029 35,192.61| 183.09| 113.66 296.75| 34,895.86
2007 - - 68,173|2,393,084| 0.6 | 2.4% | 35,442.10] 189.89| 149.88 339.77] 35,102.33
2008 - - 72,858|2,465,486 36,552.15| 199.93| 126.98 326.91| 36,225.24
2009 - - 78,909|2,453,827 36,471.40] 184.86| 143.52 328.37] 36,143.02
2010 - - 72,551|2,455,770 36,407.82| 271.14| 105.05 376.19] 36,031.63
2011 - - 83,313|2,329,480 34,744.22| 271.38| 95.57 366.96| 34,377.27
2012 - - 85,011|2,449,779 36,500.98| 214.45| 109.62|  324.07| 36,176.91
2013 - - 74,4982,369,100 35,187.81| 233.24| 140.10]  373.34| 34,814.47
2014 - - 86,611|2,506,422 37,339.68] 164.91| 108.17|  273.07| 37,066.60
2015 - - 79,087|2,478,153 36,824.26| 163.63| 113.06 276.69| 36,547.57
2016 - - 79,389|2,447,638 36,389.19| 200.71| 125.09 325.80] 36,063.39
2017 - - 87,702|2,427,809 36,223.36| 224.32| 114.17 338.49| 35,884.87
2018 - - 97,490|2,533,719 37,889.41 85.82] 19.28 105.10] 37,784.31
2019 - - 89,561|2,473,089 36,902.16| 256.19| 23.96 280.15| 36,622.01
2020 - - 87,536|2,542,679 37,875.10] 265.14] 36.22 301.36| 37,573.74
2021 - - 124,642|2,529,270 38,216.33| 168.65| 43.50 212.14| 38,004.18
2022 - - 129,214|2,488,441 37,694.23| 168.64| 36.49 205.13| 37,489.10
2023 - - 116,830(2,507,527 37,790.74| 125.85] 43.59 169.43| 37,621.30
2024 - - 129,607(2,414,021 36,628.24 | 304.81| 22.68]  327.49|36,300.75
% 3L 1 1.1990-2000 # 31 % B Mt Edp e g r A K 02001 £ 851 Hd RAATEEIEL P raie s 4
2okw g £ RERMAFRE
3P E RN E R (ke ) - ﬁﬂfe Hg = Bt 2 ke *"3? Bl o
AFWEREFE (50 ) SFBFFF EAGF F s E £ (ke ) #rRE o
ARk .;& %%K J ﬁ\fiﬁfb;lﬂe&ﬂi » 2025 -
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4 558 HH THAMP 1 EF T2 R TA
A5 k) Fo e dp B A §iE kIR
L IPCC, 2006
T ACHD 0.89 50 1.65 0.007 Bkt s g
33k (3zd) - 53 0.89 - Wang et al., 1986
ER-RENNC D 0.88 41 1.38 0.006
$ ’ir iqt (,fmfi-) 0.22 36 1.74 - IPCC, 2006
¥ |3e (5H) 0.89 43 1.35 0.007
i (304) 0.88 39 1.53 0.006
wEE (§54) 0.88 - 1.53 0.007
wa i (#) 0.22 - 1.53 0.008
2 (§24) - 60 ~ 65 0.66 ~ 0.54 - 32425451999
<2 (i) - 39 1.56 - HOEAG S 4 0 1991
w4 (§z4) - 4745 1.12 - F 2R 2 RE 0 1995
RHE |4 Gzy) 0.94 37 1.68 0.016
fed |x 2 (324) 0.91 33 1.99 0.008 IPCC, 2006
248 (§e4) 0.91 35 1.83 0.008
%% (f04) 0.91 - 1.83 0.008
% EE () 0.22 - 1.83 0.016
KE () - 7020 0.43 - E 4 #EE A 1999
4% (#p) - 80+30 0.25 - Al %4 1996
RE (BT (#p) 0.22 71 0.41 0.019
BO|HA (#EP) 0.22 38 1.67 0.016 IPCC, 2006
BHE (#d) 0.22 73 0.36 0.014
% wim (#EH) 0.22 - 0.41 0.016
oo r‘;]gfw (fﬁﬁ#ﬁ)} - - - 0.0048 £ %200 2001
2R E e (P - - - 0.0021
KX |AEF ey (#5) 0.22 65 0.46 0.015 IPCC, 2006
Bl B AERRY TS A g ks R T0%00 o AR E SRR o

9

2. #5#7' DRRY A e (T SR kA F R 20%10 T o
3. 12006 IPCC 45 % FF3 04 (E4rdcdo it 3 4 & ARG R 05 31 f > Jod 0t 11 022 B ik o b igsr 2
Fo s B Gr 0 R R ERZ AT 0 A BEE 10% > 20% ~ 50%Fe 50% o

T %k 1.IPCC, 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4, Chapter 11, 2006.

2.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.

342 FHIT S HELE S ER Y > AR F Y EH s RENBE 2 L8
FieE P ETAHF T RIF 0 102) 1 22-31 0 1999 -

4R S A R - ABE o F ORI T2 B S B R
40(3): 305-314 > 1991 -

SEEL CRE 2P B RE AR
46:27-35 > 1995 -

6.ERE  ERE MAL  KF

THAE S FEG - &Lk
45(1): 26-34 > 1996 -

8.Frclr ¥ L R € (G R EIN) Witk §F > 2001 ©

Tofldp eeds st 0 ¢ EREAT 0 48(2) 1 86-99 0 1999 -
FHELTHE FADHBAPRA R BT P EFLEFY
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(H 0 2e)
3t B § 3L 3 (T 1 2 5
e ke "i"f’,‘ﬁ" Jff” *;4; T B§ eF (€ ek | BF v [AHF w0 AHF KT
AR L Ll i P | By | BF il P #
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 2,071,968 368,919 111,228110,824/116,005| 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 1,558,048 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 1,578,169 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 1,589,564 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(1,579,000{ 218,181 940,785
2015 1,581,732 82,787 96,613| 77,573 76,347| 791,409|1,513,280] 185,848 893,341
2016 1,587,776 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
2022 1,575,777 109,508 130,561| 64,891| 89,974 720,932| 998,986 124,947 980,032
2023 1,460,374 107,104 126,357| 60,263| 88,869 688,688/1,054,139| 107,831 956,148
2024 1,542,942 126,339 125,148] 54,754| 96,121 751,733 823,821 118,069 958,695
Birc TR BEMPESRRES ko LA gmrwrg Ti‘;f%;féiﬁﬁvkr“f :
1L ARG & vd (2 2kfe-dcd) (P28 ~FF -2 b e ZhE
2. B 2bHF 4t (WP ) 1 &% 24 o
3. HF T4 (gcr) 1 Ei-2 v 2~ 2%
4. AF it (#5) 1 Fg me Lo
5. REEY (#5) " H4F By v Ry HeREF - F -F L BLE XL Fiosndo
6. Hg %W (EF) ‘v F-*x2 -~ FRE BRF Sl BEFL -FALEX-
7RG B (@) o F BB ER (RFHELE) RFHE
8. AHF sk (#F) EFHRLF RELT HE KR
FTAL KR ¢ R EI o R E S ESR 2025
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%ev,-J Z_ig o

FRAR LR £, B Eusta4p 2025
2.5 A P A B WA T EE SRR 2 > 2025 -
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2. “T‘ KA R o TSI A B R ESR .

3. AHF B&IFH (2 Zokfs-gct) R A - FE e THEE o

4 A 2LH§ By ity (P ) 8% 24 o

5. HF T4 (§z4) 1 FiE2 kg ~1 8%

6. HF T4 (¥4 ) ' ¥E e ~LE8¥o

7. +ﬂ;‘*f%#’ﬂ(€#'¥ﬂ) CHE R YR CHEREY R ¥ L BREEEF
&W “<ﬁ#):9%~+E~%%E\%rﬁ‘ﬁﬁz~ﬁigﬁﬁ~%giio
9. rh &7 (@4 ) iié;‘?‘ﬁf#ﬁ#%(*%“iwiﬂz) CREE o

10 /ﬂﬂur (#EH) TERALLT S PAEY - HB I E .

#5510 2T AT
(H = o)
o 10 LEF PP ITF 2 r 1% ¥ 2HF | EHF
o | ppan |TOIEESE laagppen | miep (T2 B TAF ) AAT
AE 9 1%l LI i it | #P | #F # By | #¥
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]171,229 148,395 | 72,509 234,976| 64,614| 24,814
1992 1,644,337 542,399 34,377]155,576|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 34,8951170,052142,902 | 67,063 824,816 | 239,460 | 24,850
1995 1,646,038 496,713 37,439 1184,555]146,704 | 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 41,557|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 35,5591143,829145,933| 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 98,272133,665| 72,598 | 2,971,343| 278,669 | 28,443
2006 1,277,599 60,157 30,656 |132,52333,816| 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| 25,585
2009 1,161,635 66,814 29,4791109,427|28,630| 72,148 | 2,941,525| 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 1,259,736 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 32,5201129,182130,737| 71,385| 1,513,280 185,848 | 30,135
2016 1,266,132 99,512 33,576|128,037|30,634| 69,846 1,120,240| 149,561 | 30,178
2017 1,375,037 118,948 37,143 1132,561 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 | 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
2021 1,298,368 112,718 45,497|110,607|34,610| 66,920| 1,130,113] 129,868 | 30,560
2022 1,332,430 147,442 43,947|108,063 36,224 | 65,028 998,986 | 124,947| 33,060
2023 1,234,558 145,123 42,5321100,356|35,779| 62,120 1,054,139| 107,831 | 31,943
2024 1,317,461 170,103 42,125| 91,183|38,698| 67,806 823,821 118,069| 32,340
»ﬁ;— FAld BEMFERRED ko LIEAIESH AT (FHF AT
kAR E 0 2001 £ 1550 p ,;3 B2 TR 2 1990 £ 32000 & f1% kAR A R4 ks s e




ERA g FPEE T wms pper | myer | B2 31T TR lesnn
Y R S LA LR L LS
it # it |B¥ | BF | EF # #

1990 12,729 3,692 299] 1,171] 761 1,082 498 105 388 20,725
1991 12,888 3,623 288 1,370| 774| 1,160] 1,128 136 372| 21,739
1992 11,510 3,797 275 1,245| 802| 1,206] 2,576 267 363| 22,041
1993 12,440 3,826 322| 1,304| 777| 1,106] 2,743 319 355| 23,192
1994 11,462 3,828 279 1,360] 686] 1,073] 3,959 503 373| 23,524
1995 11,522 3,477 300 1,476] 747| 1,187] 3,080 555 360 22,703
1996 10,718 3,230 331 1,344| 691| 1,332] 3,697 617 352 22,313
1997 11,351 2,640 318] 1,323] 815| 1,256] 3,089 910 317] 22,020
1998 10,309 1,570 332] 1,053] 710] 1,106] 5,020 1,039 304] 21,444
1999 10,635 1,177 302] 1,009 669] 1,340 6,732 1,328 324| 23516
2000 10,577 962 284| L151] 735] 1262] 9,056] 1,094 514 25,635
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| 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] 14262 585 427] 26,925
2006 8,943 421 245] 1,060| 541| 1,153] 14,904 646 462| 28376
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] 13,540 679 401] 25,426
2011 8,603 423 237| 1,064 569| 1,184] 12,705 706 395| 25,887
2012 8,818 400 203| 902] 565| 1,074] 12,079 506 389| 25475
2013 8,681 473 252| 793| 543| 1121 9,234 344 458| 22,421
2014 9,460 708 279] 1,085 502| 1215 7,579 458 476] 21,762
2015 8,596 780 260 1,033| 492| 1,142| 7,264 390 452| 20,409
2016 8,863 697 269 1,024| 490| 1,118] 5377 314 453 18,605
2017 9,625 833 297 1,060 601] 1,159| 4,653 301 476| 18,586
2018 11,211 769 286| 1,026] 639| 1209 4,927 333 437] 20,837
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] 19,835
2021 9,089 789 364 885] 554| 1,071] 5425 273 458] 18,908
2022 9,327 1,032 352|  865| 580| 1,040 4,795 262 496| 18,746
2023 8,642 1,016 340]  803| 572]  994| 5,060 226 479] 18,132
2024 9,222 1,191 337]  729] 619] 1,085 3954 248 485] 17,871
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%5512 freE LEIEDF L B REK
(i F o= § tatdE)

i 5 R R fep A -
# ‘kfgm L] Kk fgm B8] ‘kfgw ) i
1990 149.61 1,206.98 0.02 110.57 26.50 19.98 1,513.66
1991 141.24 1,332.61 0.02 89.70 26.83 22.11 1,612.52
1992 134.82 1,290.90 0.09 81.00 23.97 26.31 1,557.08
1993 131.19 1,327.54 0.09 81.35 25.90 26.86 1,592.93
1994 128.15 1,348.38 0.05 71.09 23.87 30.14 1,601.66
1995 133.65 1,367.93 0.29 61.94 23.99 27.94 1,615.73
1996 127.97 1,418.19 0.05 60.18 22.32 28.97 1,657.69
1997 135.93 1,141.67 0.22 73.35 23.63 26.65 1,401.46
1998 135.68 1,094.39 0.14 56.79 21.46 27.82 1,336.29
1999 133.41 1,134.28 0.25 57.09 22.14 32.18 1,379.36
2000 122.89 1,242.63 0.08 68.96 22.02 37.62 1,494.20
2001 131.96 1,130.81 0.22 76.07 18.95 38.53 1,396.54
2002 122.91 1,124.38 0.40 80.01 21.28 42.11 1,391.09
2003 109.96 982.64 0.54 81.87 19.95 48.95 1,243.91
2004 97.01 1,118.08 0.39 81.45 17.13 56.34 1,370.40
2005 109.89 986.44 0.57 84.81 17.53 46.23 1,245.48
2006 106.54 1,005.16 0.62 87.19 18.62 48.55 1,266.68
2007 104.69 990.45 0.71 87.71 15.96 44.21 1,243.72
2008 103.25 892.43 0.68 90.51 15.72 45.22 1,147.81
2009 105.22 921.29 0.68 90.31 16.93 45.93 1,180.36
2010 102.35 913.25 0.78 90.03 15.70 44.68 1,166.80
2011 106.58 855.33 0.76 85.89 17.91 43.18 1,109.66
2012 108.28 868.89 0.67 90.39 18.36 40.27 1,126.87
2013 110.12 830.80 0.78 86.99 18.08 33.03 1,079.78
2014 111.70 802.30 0.57 92.61 19.70 30.74 1,057.62
2015 104.88 791.78 0.58 91.32 17.90 29.52 1,035.97
2016 108.81 797.11 0.68 90.11 18.45 24.34 1,039.51
2017 101.11 755.75 0.70 89.66 20.04 23.44 990.70
2018 121.19 674.76 0.22 94.41 23.34 24.05 937.97
2019 112.37 639.14 0.58 91.50 21.95 22.88 888.43
2020 123.42 660.04 0.63 93.88 21.82 23.37 923.16
2021 105.77 613.13 0.44 94.96 18.92 24.53 857.75
2022 112.89 561.41 0.43 93.67 19.42 23.53 811.35
2023 102.84 545.13 0.35 94.00 17.99 23.71 784.03
2024 108.12 548.57 0.68 90.70 19.20 21.61 788.88
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Chapter 3, 2006.
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o1 2024 2% 5 £ " FHE 1§ N:O-N # % ik N:O-N % g
i (278%) - (295§ ) (27/27) (F2ap-F i RE¥E)
fL - 51,927 0.005 108.12
g ke (-39.61%~8.53%) - 134259 (0 ~0.016) (-64.52%~144.37%)
¥ &g 82,332 ] (-3.82%~3.76%) 0.016 548.57
e ; (-7.69%-26.36%) (0.013 ~ 0.019) (-10.95%~32.02%)
3 s 327.49 0.005 0.68
" fee (-53.95%~4336%) |5z 1+ 0.6 (£10.00%) 36,628 (0~0.016) (-66.15%~178.66%)
§ . 36,300.75 § £ 2.4% (0.50% ~ 4.00%) (-58.49%46.62%) 0.006 90.70
e ' (-58.80%~47.06%) (0.001 ~ 0.011) (-68.25%~85.00%)
e 2024 £ ¥ A2 § o e LA § £ o N
%A AL £ T £ N
e RS (2 (£5%) o (£50.00%) | (£50.00%) | NWFE (2705 )
9.222 0.005 19.20
RN s
ke 1,317,461 ! ! 0.007 (-60.79%~79.28%) (0 ~0.016) (-69.38%~244.34%)
Ex=1 0.88 1,191
gz | () 126,339 (£10.00%) 1:53 0.007 (-62.11%~76.73%)
I 0.22 337
g | (FF) 125,148 (£20.00%) 1:53 0.008 (-63.08%~82.05%)
i 0.91 729
w | mg | CEF) 54,754 (£10.00%) 1.83 0.008 (-62.31%~80.86%)
o 0.22 619
5 (#¥) 96,121 (£20.00%) 1.83 0.016 (-59.00%~91.09%) 0.006 2161
iﬂ )TN 0.22 1,085 (0.001 ~ 0.011) (-63.86%~135.58%)
( #;XF) 751,733 (£20.00%) 0.41 0.016 (-61.20%~89.25%) 0 0
B§ G 3,954
s 823,821 I I 0.0048 (5815927 80%
Amg g 248
s 118,069 1 1 0.0021 (£59.64% 81.33%)
£8F 1T 0.22 485
(#$) 958,695 (£20.00%) 0.46 0.015 (-61.13%~86.15%)
e 188,758 788.88
F | (11.97%9.65%) (-20.69%~19.29%)
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FAL KR ¢ 1. IPCC,2019 Refinement to the2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4,

Chapter 11, 2019.

2.Yang, S. S., Liu, C. M., Lai, C. M., and Liu, Y. L., Estimation of methane and nitrous oxide emission from
paddy fields and uplands during 1990-2000 in Taiwan, Chemosphere, 52, 1295-1305, 2003.
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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 53,065 279,000
2002 49,407 238,000
2003 39,878 164,000
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 - 65,817
2018 - 46,197
2019 - 39,789
2020 - 13,741
2021 - 12,056
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