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ᒫԲᒍ 蜦禂蟂槹
(CRF Sector 3)

5.1蟂槹禊蝄
磪橕蜦禂蟂槹伩ਰ穥誢矎硯竃㲘ԏ翄懯ૡ֢牧狌狅

硁肥ݳ㾴硰଱樌穥狡虋玕䌕槹甛㹓䨝 (Intergovernmental 
Panel on Climate Change, IPCC)ෝ 2006ଙڊ粚㾴疑伩
ਰ穥誢矎硯竃㲘瞲ܖ 1 (2006 IPCC Guidelines for National 
Greenhouse Gases Inventories牧犥ӥ墋圸 2006 IPCC瞲
ܖ )ᒫܫࢥಅ蝄牧蜦禂蟂槹伩ਰ穥誢矎硯و獤傶物3.A̿ኻ
ᐷ脿胓咳蠏̀牏3.B̿ኻᐷ羜ੳ蒂ቘ̀牏3.C̿࿜ᑡ圵༙̀牏
3.D̿ 蜦禂ࢿ瓩 牏̀3.E̿ 艟ܻ篱籞 牏̀3.F̿ ֢ᇔ䵝誢籒籞 牏̀

3.G̿Ꭺ箜蒂ቘ̀牏3.H̿ੳᔰ碞አ̀牐๜෈懯ᓒԫ࿔玕繞
吚ᰁಅֵአԏከ篟膏࿔玕㫎穦ԏ獊純ำ玕笴玊 2 (Global 
Warming Potential牧犥ӥ墋圸 GWP)獤獨傶 25膏 298牐

ٌӾኻ粩叨禂ԏ矎硯რ磪̿ኻᐷ脿胓咳蠏̀(ከ篟 )
现̿ኻᐷ羜ੳ蒂ቘ̀(ከ篟现࿔玕㫎穦 )牧ٌ懯ᓒ塅否狌
瞲Ո觊ಅ觻訅ጱ疑ኻ现疑ᐷ牧ᛗෝᰀኞ㵕ᇔࢩኞ眲螂ෝ

蕦褾犋Ԩڜ懯牐蜦羠叨禂ԏ矎硯რԆᥝ磪㬵ᛔ蜦瑿ጱ̿࿜

ᑡ圵༙̀(ከ篟现࿔玕㫎穦 )牏֢̿ᇔ䵝誢籒籞̀(ከ篟现
࿔玕㫎穦 )现㬵ᛔࢿ瓩碞胅ጱ̿蜦禂ࢿ瓩̀(࿔玕㫎穦 )牏
̿Ꭺ箜蒂ቘ̀(ԫ࿔玕繞 )膏̿ੳᔰ碞አ̀(ԫ࿔玕繞 )牧
ᛗෝ̿艟ܻ篱籞̀ࢩ岄傀瑿ቘ絑ह禅੝艟ܻ硲犋ڜ獈懯

ᓒ牐Ӥ蝄蜦羠膏ኻ粩叨禂ෝኞ叨ၚ㵕Ӿֵአ籒碘蟂獤㳷

胼რ蟂槹懯ᓒ牐ࣁ

岄傀 1990ଙᛗ 2018ଙ蜦禂蟂槹伩ਰ穥誢矎硯ᰁ现
ٌ撉玊ই蔭 5.1.1现瑽 5.1.1ಅ纈牧ᛔ 1990ଙ蚏ܨ珊匍蝛
ଙӥ褔撉玊牧Ԇᥝࢩ岄傀ے獈Ӯኴ揶ฃ奲而 (World Trade 
Organization牧犥ӥ墋圸WTO)现妿揶ᛔኧ玕牏悳䢗㾴獉
蜦禂ኞ叨蝨౮聹瑿ᶎ坌现ኻᐷ觻訅仂੝缛ࢩᔰ牧ݳݚቘ玕

碞胅വ皞苽䋿Խ磪ۗ伩ਰ穥誢ԏ仂ᰁ牐ٌӾᐷኻ蟂槹矎

硯ᰁࣁ 1996ଙ盅蝫媲 2ଙ斃य़ଏଶӥ褔牧狌ݗ蚽ዖ膌掮
櫇觻訅毣碍衲仂ԏ硲牐岄傀 2018ଙ蜦禂蟂槹伩ਰ穥誢矎
硯რܛ穉ই瑽 5.1.2牧蜦禂ࢿ瓩 45.9%傶磧य़ܛ穉牧ٌ犢
ইኻᐷ脿胓咳蠏ܛ 21.1%牏ኻᐷ羜ੳ蒂ቘܛ 9.1%牏࿜ᑡ
圵༙ܛ 22.7%牏ੳᔰ碞አܛ 1.1%牏֢ᇔ䵝誢籒籞ܛ 0.1%牐

5.2 ኻᐷ脿胓咳蠏 (3.A)
ኻᐷ脿胓咳蠏ฎ瞲Ո觊觻訅ጱ疑ኻ现疑ᐷ牧窞玕螂

纷Ӿ脿胓咳蠏ಅ叨ኞጱከ篟ᰁ牧艟觬㵕ᇔ脿胓咳蠏ಅ叨

ኞጱከ篟ᰁय़ෝ褾觬㵕ᇔಅ叨ኞᘏ牧ᘒ艟觬㵕ᇔӾ݈犥

玱峨觊ಅ叨ኞጱከ篟ᰁ斃覍玱峨觊ṛ牐

1. 矎硯რ现㶓獤觊ጱ矟蝄

ከ篟狌㵕ᇔ脿胓咳蠏叨ኞ牧ࣁ窞玕ጱ螂纷Ӿ蝚螂盏

ኞᇔ疥繞࿜玕ݳᇔ獤薹౮斃ੜጱ獤ৼ牧簁盅ᤩᤅ႖ಅ珅

硩牧犥൉׀㵕ᇔ誢ಅ襑ጱ訅獤牪ఢ盏ኞᇔ獤薹֢አӾݶ碻

䨝叨ኞከ篟缛穥誢牧݈犥玱峨㵕ᇔ叨ኞԏከ篟磧ग़牐櫒簁

玱峨㵕ᇔ脿胓咳蠏ಅ叨ኞጱከ篟ᰁ螐य़ෝ覍玱峨㵕ᇔᘏ牧

ఢ岄傀瑿蒂㫎籆癲牧ے犥㪔篷疍硽ԏ๳翹牧ኻᐷ觻訅犥

掮现櫚傶Ԇ牧ᇍ牏ᗤ缛玱峨㵕ᇔ觻訅ᰁፘ䌘੝牧議现泷

觻訅毣碍ๅ੝牧ࢩݚह獉မ૝競窕ੂ૲牧濉濾缛࿜ᐷ觻

訅禅ٍ๜ࢿ粬ᜋ牐

脿胓咳蠏ኞ౮ከ篟ԏᎸ绗ොᶎ牧疑ᐷԏᎸ绗傶岄ࣁ

傀粬ᜋ牧硲 2006 IPCC瞲ܖ櫒๚֌ᓒ疑ᐷ觊牧岄傀Ֆ疥ᛔ
1998ଙ蚏ԏᎸ绗౮ຎ懯獈牧ٌᎸ绗㪔奞獤傶疑ᐷ -ጮᜋᙂ
櫚牏疑ᐷ -磪ᜋᙂ櫚牏疑ᐷ -ᢓ櫚牏疑ᐷ -濾现疑ᐷ -ᙂ濉牪
Ꮈ绗ԏ狌碍牧扗狌碍櫒斃ࢿԥᇍԽ䟖玲๜ݚ IPCCୌ捍꧊
傶ṛ牧֕ฎ膏玖聅窓缛ኻ粩य़㾴ֵአୌ捍狌碍膏๜ࢿ狌碍

玱斃ፘ蜱牐ࢩ種岄傀ኻᐷ觊脿胓咳蠏ከ篟矎硯ᰁԏ֌ᓒ塅

否牧۱ೡᇍ牏ઊᗤ牏掮牏櫚牏濾现濉牧ᛗෝ議现泷ԏ矎硯

ᰁ獤獨๚螈者矎硯ᰁԏ 5%牧ᘒ姩ᗤ牏洼洨牏洼泷现涉岄
傀㪔篷珶禂觻訅牧硲璂犋懯獈牐

2. ොဩ抷捍氂

(1) 懯ᓒොဩ
狅硁 2006 IPCC瞲ܖ牧懯ᓒ岄傀ኻᐷ脿胓咳蠏ከ篟

矎硯ᰁ牧懯ᓒොୗ狌傶ݱኻ圵矎硯狌碍犔Ӥଙଶၚ㵕碍

硁ԏے者牐疑ᐷԏ懯ᓒොဩ妿䌕疑甛㹓䨝蝢螂盅牧䟖አො

ဩ2懯ᓒ牧ٌ 犢ኻᐷ觊㳷䟖አ2006 IPCC瞲ܖොဩ1懯ᓒ牐

獍ୗ 5.2.1 ኻᐷ脿胓咳蠏ከ篟ԏ矎硯ᰁ 

ኻᐷ脿胓咳蠏ከ篟ԏ矎硯ᰁ (Gg/ଙ )Җ ƼiEFi� 觊ኻᐷݱ
ଙଶၚ㵕碍硁

EFi =礓ኻ圵脿胓咳蠏ጱ矎硯狌碍
Gg=109獍ظ

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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瑽 5.1.1  岄傀 1990ଙᛗ 2018ଙ蜦禂蟂槹矎硯ᰁ撉玊

猋戢物1. 2005ଙ犥獮ԏ翄懯虻碘๚۱珀ᰂ槹翻现蝫࿯翻 ᛔᤈ翄懯๚㬫獈岄樢瑿玟ٌࢩ) )牐
2.  NE(๚֌懯 )牧瞲䌘匍磪矎硯ᰁ䷱磪֌懯牐
3.  ๅ碝࿜ᑡ圵༙矎硯狌碍牧㪔ࢧშๅ碝螂ஃ矎硯ᰁ牐

蔭 5.1.1  岄傀 1990ଙᛗ 2018ଙ蜦禂蟂槹伩ਰ穥誢矎硯ᰁ
(㻌֖物܉獍㽉ԫ࿔玕繞吚ᰁ )

ଙଶ

ԫ࿔玕繞 (CO2) ከ篟 (CH4) ࿔玕㫎穦 (N2O) 蜦禂蟂槹
伩ਰ穥誢
矎硯ᰁ者
懯

3G
Ꭺ箜蒂ቘ

3H
ੳᔰ碞አ

3
蜦禂蟂槹
矎硯者ᰁ

3A
 ኻᐷ脿胓
咳蠏

3B
ኻᐷ羜ੳ
蒂ቘ

3C
࿜ᑡ圵༙

3F
֢ᇔ䵝誢
籒籞

3
蜦禂蟂槹
矎硯者ᰁ

3B
ኻᐷ羜ੳ
蒂ቘ

3D
蜦聹ࢿ瓩

3F
֢ᇔ䵝誢
籒籞

1990 NE 142 2,007 670 206 1,094 38 1,897 48 1,837 12 4,046
1991 NE 146 2,033 731 237 1,041 25 1,934 50 1,876 8 4,112
1992 NE 139 1,986 738 234 968 48 1,867 52 1,800 15 3,992
1993 NE 131 1,984 775 241 946 22 1,897 54 1,837 7 4,011
1994 NE 135 1,947 789 247 891 21 1,883 59 1,818 7 3,966
1995 NE 151 1,967 822 259 879 7 1,872 61 1,808 2 3,990
1996 NE 151 1,953 822 266 858 7 1,907 67 1,838 2 4,010
1997 NE 134 1,829 732 219 871 7 1,710 70 1,638 2 3,673
1998 NE 127 1,729 674 192 858 6 1,609 71 1,536 2 3,465
1999 NE 119 1,751 694 205 845 7 1,583 72 1,509 2 3,453
2000 NE 131 1,718 692 210 802 14 1,794 73 1,717 4 3,643
2001 NE 94 1,668 660 201 792 15 1,720 71 1,644 5 3,481
2002 NE 93 1,571 636 194 729 13 1,729 71 1,655 4 3,394
2003 NE 83 1,471 626 192 644 9 1597 71 1,524 3 3,150
2004 NE 84 1,389 614 193 574 8 1,710 69 1,639 2 3,183
2005 NE 62 1,466 623 195 640 8 1,598 71 1,524 2 3,127
2006 NE 60 1,447 614 195 630 8 1,629 72 1,554 3 3,135
2007 NE 58 1,414 609 185 616 5 1,595 71 1,522 1 3,066
2008 NE 57 1,374 584 180 604 6 1,514 72 1,440 2 2,945
2009 NE 56 1,356 571 175 605 5 1,547 71 1,474 2 2,959
2010 NE 54 1,349 579 176 589 5 1,528 71 1,456 2 2,931
2011 NE 53 1,371 590 180 596 5 1,469 71 1,396 2 2,893
2012 NE 55 1,375 583 172 615 5 1,497 71 1,424 2 2,926
2013 NE 45 1,383 579 166 634 3 1,432 71 1,359 1 2,860
2014 NE 40 1,360 566 164 626 4 1,427 73 1,353 1 2,827
2015 NE 38 1,345 573 163 605 4 1,397 74 1,322 1 2,779
2016 NE 34 1,358 561 164 629 3 1,395 76 1,318 1 2,786
2017 NE 31 1,358 564 164 626 3 1,344 77 1,266 1 2,733
2018 NE 30 1,356 572 167 615 3 1,323 79 1,243 1 2,709



5-3

ᒫԲᒍ

Ӿ苉࿆㾴 Ӟ̜Ԝ ଙ ܈ ์

ֵአጱኻᐷ圵觊獤獨傶物

叨ԥᇍ牏ٌ犢ᇍ牏࿜ᇍ牏ઊᗤ牏掮牏ጮᜋᙂ櫚牏磪

ᜋᙂ櫚牏ᢓ櫚牏濾现ᙂ濉牐

(2) 矎硯狌碍
岄傀ᛔ 1998ଙ蚏牧蝱ᤈӞ羬ڜኻᐷ伩ਰ穥誢矎硯ጱ

Ꮈ绗牧㪔ෝ 2001ଙ妿ኧፘ橕䌕疑ݟ樄Ꮈ绗奾ຎጱ疛礚牧
嘦缏ԥᇍ牏櫚牏濉现濾脿胓咳蠏ጱከ篟矎硯狌碍๜ࢿ꧊牧

ᛗෝ掮櫇ࢩ狌ṛଶ妿倉㵕ᇔ牧膏ٌ犢㾴疑掮櫇ߝ圵膏௔

胼蔭匍璂य़膌ፘݶ牧硲ፗ矑䟖አ2006 IPCC瞲ܖጱ毆戔꧊牪
篷㾴獉Ꮈ绗牧Խ䟖አࢩઊᗤ蟂獤ݚ IPCCጱ戔ਧ꧊牪ᘒ議
现泷ԏ矎硯ᰁ๚现者矎硯ᰁԏ 5%牧犋Ԩ懯獈牐ᘒ矎硯狌
碍ጱ㻌֖㳷膏ၚ㵕碍硁ጱ֌ᓒොୗӞ膌牧ኞ޸蝰๗य़ෝ 1
ଙ౲獊ଙ觻訅ᰁ璂Ӟᘏ牧ٌ矎硯狌碍ጱ㻌֖傶ྯଙྯ毣

(櫇 )脿胓咳蠏ጱከ篟矎硯ᰁ牪ᛗইጮᜋᙂ櫚牏磪ᜋᙂ櫚牏
濾现濉缛ኞ޸蝰๗㰍碍์౲獊ଙ觻訅ᰁ斃犋Ӟ膌ᘏ牧ٌ

矎硯狌碍㻌֖㳷傶ྯ㮆ኞ޸蝰๗ྯ櫇脿胓咳蠏ጱከ篟矎

硯ᰁ牐磪橕岄傀ኻᐷ脿胓咳蠏矎硯ከ篟ԏ狌碍托蔭 5.2.1牐

磪橕叨ԥᇍ蟂獤牧裭ෝ蜱ଙ岄傀蠈蜦觻訅絑ह现峨

碘ֵአࣳ眲硬虋牧૪獤獨介ਧٌ脿胓咳蠏ԏከ篟矎硯ᰁ

(ই蔭 5.2.2)牧㪔ෝ 2013ଙ蚏䲒懵狕ྋ㾴獉艰葦ԥᇍጱከ
篟矎硯狌碍牧叨ԥᇍ矎硯狌碍傶 125.1獍ු /毣牧ٌ犢ᇍ
㳷姘瞱 64.3 獍ු /毣 (ই蔭 5.2.3)牧ᛗෝ疑ᐷጱ矎硯狌碍
୚አ藯กই蔭 5.2.4牐

(3) ၚ㵕碍硁
狅硁 2006 IPCC瞲ܖ牧ኻᐷၚ㵕碍硁Ӟ膢傶吚ଙ皈

ጱࣁ訅毣櫇碍牧ఢ䌘ෝኞ޸蝰๗㰍碍์ጱኻ圵牧ইጮᜋ

ᙂ櫚牏磪ᜋᙂ櫚牏濾现濉牧㳷犥吚ଙଶ者ኞ叨櫇碍傶ٌၚ

㵕碍硁牧岄傀֌ᓒኻᐷ脿胓咳蠏伩ਰ穥誢矎硯ᰁӾಅ䟖

አጱၚ㵕碍硁Խ螞盌種ဩ牧ই叨ԥᇍ牏ٌ犢ᇍ牏掮牏࿜

ᇍ牏ઊᗤ牏ᢓ櫚ጱၚ㵕碍硁ܨ傶扗ኻ圵吚ଙ皈ጱࣁ訅ᰁ牧

ੳᔰ碞አ
����

ኻᐷ脿胓咳蠏
�����

ኻᐷ羜ੳᓕቘ
����

࿜ᑡ圵༙
�����

蜦聹ࢿ瓩
�����

֢ᇔ䵝誢籒籞
����

֢ᇔ䵝誢籒籞蜦聹ࢿ瓩࿜ᑡ圵༙ኻᐷ羜ੳᓕቘኻᐷ脿胓咳蠏ੳᔰ碞አ

瑽 5.1.2  岄傀 2018ଙ蜦禂蟂槹伩ਰ穥誢ݱ矎硯რܛ穉

蔭 5.2.1  岄傀ኻᐷ脿胓咳蠏矎硯ከ篟ԏ狌碍蔭

脿
胓
咳
蠏

奞獤觊 伩ਰ穥誢
觊獨

矎硯狌碍 (EF)
狌碍 㻌֖ 㬵რ 藯ก 犋嘦ਧ௔ (%)

ᇍ
(Cattle)

叨ԥᇍ a,c(Dairy cattle)
ከ篟

125.1
獍ු /毣 /ଙ ๜ࢿ꧊

IPCC 傶 68 30.00~50.00
ٌ犢ᇍ b,c(Other cattle) 64.3 IPCC 傶 47 30.00~50.00

࿜ᇍ (Buffalo)c ከ篟 55.0 獍ු /毣 /ଙ IPCC 30.00~50.00
ઊᗤ (Goats)c ከ篟 5.0 獍ු /毣 /ଙ IPCC 30.00~50.00
掮 (Swine)c ከ篟 1.5 獍ු /毣 /ଙ IPCC 30.00~50.00

疑ᐷ
(Poultry)

ጮᜋᙂ櫚 d

磪ᜋᙂ櫚 d

ᢓ櫚 d

濾 d

ᙂ濉 d

ከ篟

1.587�10-5
8.482�10-5
1.061�10-2
1.500�10-3
2.071�10-3

獍ු /櫇 /ኞ޸蝰๗
獍ු /櫇 /ኞ޸蝰๗
獍ු /櫇 /ଙ
獍ු /櫇 /ኞ޸蝰๗
獍ු /櫇 /ኞ޸蝰๗

๜ࢿ꧊
๜ࢿ꧊
๜ࢿ꧊
๜ࢿ꧊
๜ࢿ꧊

IPCC虻碘
犋᪃篷ဩ
懯ᓒ

12.10
12.00
37.30
27.70
21.70

戢物1. a   叨ԥᇍ物۱ೡဥԥᇍ牏Ԧԥᇍ牐
2. bٌ犢ᇍ物۱ೡ讙ᇍ牏圵አ /ᙂአԥ獍ᇍ现๚叨穇ᇍ牐
3. c  2006 IPCC瞲ܖොဩ 1(Tier 1)ಅୌ捍矎硯ᰁԏ懯ᓒ牐
4. d  2006 IPCC瞲ܖොဩ 2(Tier 2)ಅୌ捍矎硯ᰁԏ懯ᓒ牐
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ᛗጮᜋᙂ櫚牏磪ᜋᙂ櫚牏濾现濉牧ኧෝ岄傀ኻᐷ翄懯藲

礚奾ຎ㪔๚咳૲疑ᐷԏଙኞ叨櫇碍牧ᆼ犥ଙઃਵ櫇碍傶

扗疑ᐷጱၚ㵕碍硁牐

(4) 矎硯ᰁ
岄傀ኻᐷ脿胓咳蠏ጱከ篟矎硯ᰁ牧傶۱珀叨ԥᇍ牏

ٌ犢ᇍ牏࿜ᇍ牏ઊᗤ牏掮牏ጮᜋᙂ櫚牏磪ᜋᙂ櫚牏ᢓ櫚牏

濾现濉缛 10圵Ԇᥝኻ圵牧ض獤獨懯ᓒٌ脿胓咳蠏ከ篟矎
硯狌碍犔犥扗ኻ圵ଙଶၚ㵕碍硁஑ک扗ኻ圵吚ଙଶጱ脿

胓咳蠏ከ篟矎硯ᰁ牧ٚԨ犥ے者ಅ஑牧ݱଙ犩矎硯ᰁই

瑽 5.2.1现蔭 5.2.6牐

獤ຉ岄傀 1990ଙᛗ 2018ଙኻ粩叨禂ԏኻᐷ脿胓
咳蠏ከ篟矎硯ᰁ撉玊膏ኻᐷ訅ྠ碍磪ੂ犋ݢ獤ጱ橕狌牐

1990ଙ螕蝪㾴獉ኻ粩禂荲ۡ咳疻牧ࢩ種ኻᐷ觻訅ᰁ蝛ଙ
ඣ܋牧ኻᐷ脿胓咳蠏ከ篟矎硯ᰁ褰ԏीے牧ᛗ 1996ଙ螈
蚽ዖዖ眐୽段牧掮櫇ݗݑṛ痷牪1997ଙ㾴獉訅掮叨禂ک
觻訅ᰁ褚簁詽褔牧櫒疑ᐷ觻訅ᰁ磪ಅ൉܋牧ఢᐷ觊㪔覍脿

胓咳蠏ከ篟Ԇᥝ矎硯რ牧ࢩ種碉誢矎硯ᰁࢩ種褰ԏӥ褔牪

݈ 2001ଙ蚏岄傀傶ے獈Ӯኴ揶ฃ奲而 (WTO)൉獮樄硯
㾴क़ኻᐷ叨ߝ蝱ݗ牧ኻ叨૱䁰㾴褬玕盅牧ֵ㾴獉ኻᐷ觻

訅ᰁ褔犵牧๗樌ݱ觊ኻᐷ樌觻訅ᰁ櫒ኼ磪窞裾牧ఢ矎硯

ᰁ碉誢ᘒ᥺Ֆ傶螏仂撉玊牧ፗᛗ 2008ଙ盅撉ෝ绐ਧ牧ٌ
盅褰Ꭸ䧙૱䁰匍虡ኼ磪ူ㵕牐

蔭 5.2.3  岄傀艰葦ԥᇍ脿胓咳蠏ከ篟矎硯ᰁവ֌ 3

殻ፓ 叨ԥᇍ (ဥԥᇍ牏Ԧԥᇍ ) ๚叨穇ᇍ
毣碍穉ֺ 55%(43%, 12%) 45%
ྯଙ矎硯狌碍牧й /head/yr 125.1 64.3

蔭 5.2.2  㾴叨粩艟觻羠䌘艰葦ԥᇍԦᇔ䟖觬ᰁ膏ጒ胓咳蠏ከ篟矎硯ᰁԏ୽段 3

ᇍᗭ圵觊 殻ፓ 練ࢴ艟 糍ੲ艟 覇揦ሳ罡碘 ଘ璂

ဥԥᇍ
ԥᰁ ( 獍ු /毣 /ॠ ) 22.7 18.2 21.3 20.7
䟖觬ᰁ (獍ු /毣 /ॠ ) 18.1 19.1 19.0 18.7
ከ篟矎硯ᰁ ظ) /毣 /ॠ ) 440 414 375 (-12%) 411

Ԧԥᇍ
䟖觬ᰁ (獍ු /毣 /ॠ ) 6.2 6.3 9.4 7.3
ከ篟矎硯ᰁ ظ) /毣 /ॠ ) 243 189 (-23%) 250 227

๚叨穇ᇍ
䟖觬ᰁ (獍ු /毣 /ॠ ) 4.4 3.1 4.1 3.9
ከ篟矎硯ᰁ ظ) /毣 /ॠ ) 193 164 167 (-13%) 176

蔭 5.2.4  岄傀ኻᐷ脿胓咳蠏矎硯ከ篟狌碍୚አ藯ก蔭

脿胓咳蠏

奞獤觊 伩ਰ穥誢觊獨 㻌֖ ୚አ藯ก

ጮᜋᙂ櫚 4 ከ篟 獍ු /櫇 /ኞ޸蝰๗

狅෈糽ෝ犋ݶ眐हӥԏ狌碍物
1.獖疄 (ҕ 15Ȣ )物2.040�10-5牪
2.伩疄 (15-25Ȣ )物1.626�10-5牪
3.籆疄 (җ 25Ȣ )物1.079�10-5牪
狅ݱ疄ಅܛ෭碍穉ֺ牧懯ᓒڊ物1.587�10-5

磪ᜋᙂ櫚 4 ከ篟 獍ු /櫇 /ኞ޸蝰๗
狅෈糽ෝ犋ݶ眐हӥԏ狌碍物
1.獖疄 (ҕ 15Ȣ )物1.2615�10-4牪
2.籆疄 (җ 25Ȣ )物4.349�10-5牪
狅ݱ疄ಅܛ෭碍穉ֺ牧懯ᓒڊ物8.482�10-5

ᢓ櫚 5 ከ篟 獍ු /櫇 /ଙ
疥叨ᢓ櫚ࣁ 12㮆์޷珅ਰ手涢๗樌ԏ脿獉咳蠏朰硯ᰁ矦ᓒ౮ྯ櫇ྯ෭朰硯
ᰁ牧䌘䛑碻樌֢瑽牧㪔懯ᓒ娄ӥ者ᶎ坌牧犥犋矦ᗵ๗ԏ碍硁വ֌஑کከ篟脿
獉咳蠏穥誢矎硯ᰁ傶 1.061�10-2й /head/yr牐

濾 6 ከ篟 獍ු /櫇 /ኞ޸蝰๗ ፗ矑୚አ矎硯狌碍物1.50�10-3牐
ᙂ濉 7 ከ篟 獍ු /櫇 /ኞ޸蝰๗ ፗ矑୚አ矎硯狌碍物2.071�10-3牐

3  磷ช臻牧2014牧㮆Ո蝢懱牧ᤈ硰ᴺ蜦禂甛㹓䨝ኻ叨手涢ಅ籧訅奲牐
4  Wang, S.Y. and Huang, D.J., Assessment of greenhouse gas emissions from poultry enteric fermentation. Asian-Australian Journal of Animal Science 
18(6):873-878, 2005.

5 ሴႡᶪ牏泷姘ށ牏讙य़詚牧岄傀瑿玟ᢓ櫚叨禂ԏ脿獉咳蠏伩ਰ穥誢矎硯֌介牧Ӿ㾴ኻ粩䋊䨝䨝扮牧31(3)物221-230牧2002牐
6  ሴႡᶪ牏蘛睖莘牏ሴ௏窩牏檔ፄ虦牧䛑አ޷珅ਰ介ਧ濾ԏ脿獉咳蠏伩ਰ穥誢矎硯狌碍牧Ӿ㾴ኻ粩䋊䨝䨝扮牧32(1)物43-50牧2003牐
7 莞กਡ牏檔缢菨牏讙禇ᗼ牏຋硰翨牏ሴႡᶪ牧ᙂ濉脿獉咳蠏伩ਰ穥誢矎硯ԏ戺֌牧Ӿ㾴ኻ粩䋊䨝䨝扮牧32(4)物151牧2003牐
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蔭 5.2.5  岄傀 1990ଙᛗ 2018ଙኻᐷၚ㵕碍硁 
(㻌֖物毣 (疑ኻ 櫇܉/( (疑ᐷ ))

 叨ԥᇍ ٌ犢ᇍ a ࿜ᇍ a ઊᗤ a 掮 a ጮᜋᙂ櫚 b 磪ᜋᙂ櫚 b ᢓ櫚 a 濾 b 濉 b

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 16,623 247,093 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 65,281 91,508 9,601 442,552 7,966,887 185,280 180,072 39,275 7,503 39,010
1998 66,514 90,329 8,556 402,544 6,538,596 189,535 175,215 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 79,572 5,370 249,729 6,793,941 188,667 164,406 39,976 6,178 29,065
2003 59,467 84,491 4,912 241,027 6,778,799 190,127 156,508 40,224 6,402 29,084
2004 54,615 85,216 4,962 249,362 6,818,970 207,440 145,809 39,343 6,510 30,546
2005 53,198 83,725 4,101 267,753 7,194,768 167,032 143,492 40,366 6,450 31,821
2006 52,313 82,145 3,538 272,038 7,091,822 181,848 138,954 41,048 6,723 36,039
2007 53,171 89,382 3,452 254,715 6,640,047 177,413 135,530 40,315 5,873 35,024
2008 52,628 81,461 3,599 235,062 6,443,311 178,676 122,974 40,955 5,149 29,982
2009 53,230 80,546 3,862 212,766 6,145,950 190,498 121,136 40,610 4,593 27,634
2010 55,296 80,862 3,844 204,854 6,185,952 191,993 123,849 40,269 4,700 28,546
2011 57,196 83,489 3,627 190,440 6,256,546 200,707 130,838 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 5,545,010 196,131 109,010 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 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

猋戢物1.a傶ଙ皈ࣁ訅毣 /櫇碍牧b傶吚ଙ者ኞ叨ᰁ牐
2. 2005ଙ犥獮ԏ翄懯虻碘๚۱珀ᰂ槹翻现蝫࿯翻 ᛔᤈ翄懯๚㬫獈岄樢瑿玟ٌࢩ) )
3.  ၚ㵕碍硁虻碘㬵რ物Ӿ苉࿆㾴蜦禂翄懯ଙ䁭 8现ኻᐷ翄懯藲礚奾ຎ 9牧ᤈ硰ᴺ蜦禂甛㹓䨝牐ٌ犢ᇍ毣碍懯ᓒ傶物[讙ᇍ现褾圵ᇍ毣碍 a+ԥᇍ (珀
ᙂአ )毣碍 a-叨ԥᇍ毣碍 a]牪ઊᗤ毣碍懯ᓒ傶物 [ᙂᗤ毣碍 a]҄ [ԥᗤ毣碍 a]牪ᢓ櫚櫇碍懯ᓒ傶物[ᢓ櫚櫇碍 b]҄ [ᢓ圵櫚櫇碍 b]҄ [ᙂ圵櫚櫇碍 b]

ଙ犩 奞獤觊

8  ᤈ硰ᴺ蜦禂甛㹓䨝牧Ӿ苉࿆㾴蜦禂翄懯ଙ䁭牧2019牐
9  ᤈ硰ᴺ蜦禂甛㹓䨝牧ኻᐷ翄懯藲礚奾ຎ牧2019牐

ኻᐷ脿胓咳蠏ከ篟矎硯ᰁ
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(5) ਠ碉௔
૪疥岄傀ፓ獮ԆᥝӬ绐ਧ觻訅ԏኻᐷ圵觊璂۱ೡࣁ獉牐

3. 犋嘦ਧ௔膏碻樌ଧڜጱӞ膌௔

(1) 犋嘦ਧ௔
磪橕ኻᐷ脿胓咳蠏ከ篟矎硯ᰁԏ֌ᓒ牧ٌӾၚ㵕碍硁

蟂獤狌୚አᤈ硰ᴺ蜦禂甛㹓䨝 (犥ӥ墋圸蜦甛䨝 粚ԏڊ(
蜦禂翄懯ଙ䁭牧狅 2006 IPCC瞲ܖ戔ਧ犋嘦ਧ௔傶 5%牪
ᛗෝ矎硯狌碍ොᶎ牧舙ֵአ๜ࢿ狌碍牧㳷犥手涢奾ຎԏ虋

吖狌碍 (CV%)傶ٌ犋嘦ਧ௔ԏ狳癩꧊牧݈๜ࢿ狌碍篷ဩ
懯ᓒ CV%ᘏ牧ፗ矑୚አ IPCC犋嘦ਧ௔ԏ㷢ᘍ꧊牪舙ፗ矑
ֵአ IPCCԏ矎硯狌碍㳷ፗ矑୚አ IPCC犋嘦ਧ௔碍꧊牐ኧ
ෝኻ粩蟂槹ԏ伩ਰ穥誢矎硯ᰁԆᥝ䟖አොဩ 1ොୗ懯ᓒ牧
狅 IPCCୌ捍牧ፘ犔犋嘦ਧ௔现ے者犋嘦ਧ௔㳷犥藮癩㯽
砮ဩ (IPCC牧2006)蝱ᤈ犋嘦ਧ௔懯ᓒ牐ݱኻᐷ圵觊獤殻ԏ
犋嘦ਧ௔犥犔ဩ憒㳷懯ᓒ (獍ୗ 5.2.2)牧犥矎硯狌碍犋嘦ਧ
௔ଘොےӤၚ㵕狌碍犋嘦ਧ௔ଘො盅樄礬蒈ಅ஑牐ኻᐷ脿

胓咳蠏ከ篟矎硯者ᰁԏ犋嘦ਧ௔㳷犥ےဩ憒㳷懯ᓒ (獍ୗ
5.2.3)牧ݱኻᐷ圵觊矎硯ᰁ膏ፘ犔犋嘦ਧ௔ፘ犔碍ଘොԏ者

樄礬蒈牧ٚᴻ犥者矎硯ᰁಅ஑牪妿懯ᓒ盅޾ 2018ଙ脿胓
咳蠏ከ篟矎硯ᰁԏ犋嘦ਧ௔傶 16.74~27.64%牐

獍ୗ物5.2.2

Utotal=犋嘦ਧ௔ԏ者޾ (犔ဩ憒㳷 )
U1,U2,Un =犋ݶ虋ᰁጱ犋嘦ਧ௔

獍ୗ物5.2.3

Utoal =犋嘦ਧ௔ԏ者޾ ဩ憒㳷ے) )
U1,U2,Un =犋ݶ虋ᰁጱ犋嘦ਧ௔
E1,E2,En =犋ݶ虋ᰁ

(2) 碻樌ଧڜጱӞ膌௔
叨ԥᇍԏ矎硯狌碍้ෝ 2013ଙ蝱ᤈ狕ྋ牏࿜ᇍԏ矎

硯狌碍้ෝ 2015ଙ蝱ᤈ狕ྋ牧緡磪ࢧშๅ碝螂ஃ矎硯ᰁ牧
硲 1990ଙᛗ 2018ଙ矎硯狌碍緡姘瞱Ӟ膌牪種क़牧ಅ磪殻
ፓԏၚ㵕碍硁㬵რ现懯ᓒොဩኧ 1990ଙᛗ 2018ଙ緡姘瞱
Ӟ膌牐

蔭 5.2.6   岄傀 1990ଙᛗ 2018ଙኻᐷ脿胓咳蠏ԏከ篟矎硯ᰁ
(㻌֖物܉獍㽉ԫ࿔玕繞吚ᰁ )

 叨ԥᇍ ٌ犢ᇍ ࿜ᇍ ઊᗤ 掮 ጮᜋᙂ櫚 磪ᜋᙂ櫚 ᢓ櫚 濾 濉 懯ݳ
1990 144.93 138.28 30.08 25.08 321.20 0.03 0.29 6.86 0.18 1.98 669.62
1991 154.60 136.32 25.60 26.87 378.34 0.04 0.27 7.02 0.17 1.80 731.04
1992 166.68 141.39 22.86 30.91 365.79 0.04 0.29 7.38 0.21 2.01 737.56
1993 180.31 147.02 22.67 45.70 369.18 0.05 0.31 7.62 0.24 2.25 775.36
1994 183.93 145.56 20.50 50.08 377.46 0.05 0.32 8.48 0.32 2.01 788.72
1995 207.59 137.55 17.71 53.78 394.07 0.06 0.32 8.75 0.29 2.10 822.22
1996 196.55 143.16 15.42 53.52 401.19 0.06 0.35 9.67 0.27 2.05 822.24
1997 204.18 147.10 13.20 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 206.85 141.13 10.68 39.38 281.06 0.08 0.37 10.90 0.24 1.66 692.35
2001 203.68 129.97 8.98 35.51 268.67 0.08 0.34 10.59 0.24 1.56 659.62
2002 201.78 127.91 7.38 31.22 254.77 0.07 0.35 10.60 0.23 1.50 635.83
2003 185.98 135.82 6.75 30.13 254.20 0.08 0.33 10.67 0.24 1.51 625.71
2004 170.81 136.98 6.82 31.17 255.71 0.08 0.31 10.44 0.25 1.58 614.15
2005 166.38 134.59 5.64 33.47 269.80 0.07 0.30 10.71 0.24 1.65 622.84
2006 163.61 132.05 4.86 34.00 265.94 0.07 0.29 10.89 0.25 1.87 613.84
2007 166.29 143.68 4.75 31.84 249.00 0.07 0.29 10.69 0.22 1.81 608.65
2008 164.59 130.95 4.95 29.38 241.62 0.07 0.26 10.86 0.19 1.55 584.44
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

ଙ犩 奞獤觊
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4. 粬ਧ矎硯რጱ QA/QC现礚挨

ၚ㵕碍硁Ԇᥝ㬵ᛔ蜦甛䨝ԏ蜦禂翄懯藲礚虻碘牧ᘒ蜦

甛䨝狅硁翄懯ဩ牏翄懯ဩ碞ᤈ奞㳷现ٌ犢磪橕ဩ犤ԏ憒ਧ

粬獨懪毈̿蜦眐藲礚ૡ֢戺裬ᥝ讨̀牧૪ୌ缏ਠ珿ԏ蜦眐

藲礚ګଶ牐QA/QC现礚挨窕纷傶ࣁ伛猋蜦禂蟂槹ኻ粩蟂獤
(珀 3.Aኻᐷ脿胓咳蠏现 3.Bኻᐷ羜ੳ蒂ቘ )伩ਰ穥誢矎硯
竃㲘螂纷Ӿ牧ضਞ矎䌕疑蘄扇牧盃ኻ粩蟂獤竃㲘ڡᑤਠ౮

盅牧ٚ螩藶䌕疑䋊ᘏಅ奲౮ԏ疛捍ੜ奲牧疛捍碍硁ԏྋ嘦

௔牧㪔൉׀硬珿ୌ捍牧妿狕ྋ盅ٚ൉蝑蜦甛䨝ಅ౮缏ԏ蜦

禂蟂槹伩ਰ穥誢䌕疑疛捍䨝牧妿疛礚狕ྋਧᑤ盅牧ਠ౮蜦

禂蟂槹伩ਰ穥誢矎硯竃㲘褩ྦྷԏ QA/QC现礚挨牐磧盅蝑
ᤈ硰ᴺ絑ह狒虁ᗟ㬫ٌݶ犢蟂槹ԏ竃㲘牧蝚螂㾴疑伩ਰ穥

誢竃㲘疛捍䨝牧旰ቘ㾴疑伩ਰ穥誢竃㲘ԏ QA/QC现礚挨
纷ଧ牐

5. 粬ਧ矎硯რጱ᯿碝懯ᓒ

犥ஃ叨ԥᇍ现ٌ犢ᇍ脿胓咳蠏ከ篟矎硯狌碍๜ࢿ꧊

獤獨傶 134.7獍ු /毣 /ଙ现 64.3獍ු /毣 /ଙ牧璂狌蜦
甛䨝ኻ叨手涢ಅෝ 1998ଙᛗ 2001ଙ樌㷢膏獮ᤈ硰ᴺ㾴
疑ᑀ䋊甛㹓䨝懯向㿁褧现蜦甛䨝ᑀದ懯向㿁褧ԏᎸ绗奾

ຎ牧㪔狅 1996ଙ IPCC瞲ܖ狕ྋ粚᯿碝֌ᓒಅ஑牧ఢ裬
ෝ蜱ଙ㬵㾴獉訤觻ԥᇍ峨碘ԏߝ殻犋ݶෝ 20ଙ獮牧ࣁੜ
瑿Ԇय़֔蜦硰ᒽവ㵕ӥ牧覇獹ሳ罡訤觻ԥᇍᰁय़ଏ൉ṛ牧

膌ֵ脿胓咳蠏ԏከ篟矎硯ᰁ犋ݶෝ 90ଙդಅ൉矎硯狌碍
ԏ懯ᓒच伛牐

蜦甛䨝㷢ᘍ蜱ଙ㬵ԏ䋿介碍硁 (ই蔭 5.2.2)牧犥现蜱
ଙ蜦禂翄懯ଙ䁭虻碘氥纈㾴獉ဥԥᇍ牏Ԧԥᇍ现๚叨穇ᇍ

碢ᗭ碍傶 43%牏12%现 45%ԏ穉ֺ牧㪔ෝ 2014ଙӥ܎
ଙੂ褸ݟ樄ኻᐷ伩ਰ穥誢䌕疑蘄扇䨝Ꮈ珶牧禂狅 2014ଙ
12์19෭̿ ኻ粩禂伩ਰ穥誢竃㲘ๅ碝䌕疑蘄扇䨝 究̀捍牧

ᛔ 2013ଙ蚏牧叨ԥᇍԏ脿胓咳蠏ከ篟矎硯狌碍犥๜ࢿ꧊
傶 125.1獍ු /毣 /ଙ牧㪔ࢧშๅ碝螂ஃ矎硯ᰁ牧ٌ犢ᇍ
㳷緡姘瞱 64.3獍ු /毣 /ଙ 10犋虋牐

礚岄傀࿜ᇍ觻訅ᰁ禅੝牧䲒憙㾴獉Ꮈ绗虻碘㪔篷ݚ

࿜ᇍ伩ਰ穥誢矎硯ԏፘ橕Ꮈ绗牧蜦甛䨝禂狅 2014ଙ 12
์ 19෭̿ኻ粩禂伩ਰ穥誢竃㲘ๅ碝䌕疑蘄扇䨝̀究捍牧
ᛔ 2015ଙ蚏࿜ᇍ脿胓咳蠏ከ篟矎硯狌碍狕ྋ傶 2006 

IPCC 瞲ܖ戔ਧ꧊ԏ 55獍ු /毣 /ଙ牧㪔ࢧშๅ碝螂ஃ矎
硯ᰁ牐

6. 粬ਧ矎硯რጱ硬珿懯向

磪橕掮脿胓咳蠏ከ篟矎硯ԏᎸ绗牧犥ஃ櫒ࢩ硲Ꮈ绗Ӿ

䥁膌Ӟፗ୚አ 2006 IPCC瞲ܖ毆戔狌碍牧ఢ訅掮傶岄傀Ԇ
ᥝኻ粩妿倉ၚ㵕ԏӞ牧ᘒ蜦甛䨝ኻ手ಅ磷ช臻Ꮈ绗㹓缛Ո

蝱ᤈԏ㾴獉掮櫇ၚ誢伩ਰ穥誢矎硯ᰁ藲礚牧ٌ౮ຎ൹ᥝ૪

咳蔭ෝ 2015ଙ 12์犩Ӿ㾴ኻ粩䋊䨝䨝扮ीږ牧氥纈㾴獉
掮櫇脿胓咳蠏ከ篟矎硯狌碍傶 3.04 獍ظ /毣 /෭�ܨ 1.11 
獍ු /毣 /ଙ�牧ఢ扗Ꮈ绗䁭ޞ虻碘๚膍ਠ猋牧狔磪ਠ碉虻
碘咳蔭盅ٚԨ䟖አ 11牐

5.3 ኻᐷ羜ੳ蒂ቘ (3.B)
Ո觊觻訅ጱ疑ኻ现疑ᐷ牧ᴻෝ窞玕螂纷Ӿࢩ脿胓咳蠏

叨ኞከ篟क़牧ٌ妿矎အ֢አಅ叨ኞጱ羜ੳ犖䨝叨ኞከ篟现

࿔玕㫎穦觊ԏ伩ਰ穥誢牧疪犥ࣁՈ觊疥ኻᐷ觻訅憙傶㾴疑

᯿ᥝ妿倉ኞ叨碻牧觻訅ԏኻᐷ璂૪妿胍圵硬蝱傶盠蝧ኞ裾

౲ኞ叨ԏߝ圵牧෭ଉդ蘛ᰁय़牧膌ֵ羜ੳᰁԽय़牧ࢩ種ٌ

叨ኞԏከ篟现࿔玕㫎穦ᰁԽ犋਻஺憙牐

5.3.1ኻᐷ羜ੳ蒂ቘ -ከ篟

1. 矎硯რ现㶓獤觊ጱ矟蝄

岄傀瑿剔Ո纽牧݈֖蒂㫎籆癲牧ኻ粩䁰疪犥訅掮牏

ᇍ䁰牧聜犥य़ᰁ竃࿜竃笰ኻᛣ㪔傶ኻᛣ现疑ኻ褔伩牏碂

籆牧ᛔኻᛣ矎ڊԏ羜ੳ蝢ଉ૪窾獈य़ᰁ䷳။࿜牐ࢩ種牧

絑ह狒虁ဩ憒䌘ኻ粩䁰ԏᓕቘ狌犥蒂ቘ䔂࿜傶疩ݻ牧ᥝ

穩ኻ粩䁰蒂ቘᛗᒧݳ硯窕࿜盅ٚ硯窕ڊ䁰क़牐玱薪聅ے

羴筏౲稨ፑ缛ኻ粩य़㾴疥㵕ᇔ羜ੳ憙傶ٚኞ虻რ牧㵕ᇔ

ኻ訅ොୗ䟖硯粩౲ฎ褸夹觻訅牧稨ፑဩ憒憒ਧ䁰獉஠殾

磪ݢ㱪ਂ 9㮆์羜ੳབ誢౲褸螀ک褸Ӿୗဝ穥ૡ皜蒂ቘ牧
盃疄℄௔֢ᇔ襑ᥝ胅犩碻牧ٚ碞አෝ蜦瑿獅吚႖胅牐ಅ

犥岄傀膏ٌ犢㾴疑ࣁኻ粩羜ੳ蒂ቘӤ牧櫒簁螂纷ӾԽ䨝

叨ڊ伩ਰ穥誢ከ篟现࿔玕㫎穦牧ఢٌ叨ኞᰁ现矎硯ොୗ

౼簁犋ݶ牐

岄傀ᛔ 2000ଙ蚏牧觻訅掮 200毣犥Ӥ牏ᇍ 50毣犥
Ӥԏኻ粩䁰璂戔ᗝ䔂࿜蒂ቘ戔碞牧蒂ቘොୗ櫒ग़牧Ֆ犥ӣ

ྦྷୗ䔂࿜蒂ቘ羬翄 ႖獤櫝Ⱦ玬穥咳蠏Ⱦঅ穥蒂ቘࢴ) )傶

10    磷ช臻牧㮆Ո蝢懱牧ᤈ硰ᴺ蜦禂甛㹓䨝ኻ叨手涢ಅ籧訅奲牧2014牐
11    磷ช臻牏ሴࡱణ牏珂珸ታ牏舰聹禒牏ၒ衝ຶ牏纷໶苢牏菕疍ဩ牧㾴獉掮ၚ誢伩ਰ穥誢矎硯ᰁ藲礚牧Ӿ㾴ኻ粩䋊䨝䨝扮牧44(suppl.):259牧2015牐
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Ԇ牐ࢩ種ࣁኻᐷ羜ੳ蒂ቘӤ牧掮牏ᇍ羜ੳԏ๜ࢿ狌碍ฎ犥

ӣྦྷୗ䔂࿜蒂ቘԏݱ蒂ቘ褩ྦྷ䋿介꧊䕍者ಅ஑牐ݚक़牧ઊ

ᗤ现࿜ᇍ蟂獤牧岄傀觻訅ᰁ斃੝牧ፘ橕Ꮈ绗Խ੝牧㳷ֵአ

2006 IPCC瞲ܖ戔ਧԏ矎硯狌碍牐

ᛗෝ疑ᐷԏ羜ੳ蒂ቘ蟂獤牧ग़妿犋ݶ纷ଶԏञ胅盅碞

አෝኦ樌牧Ꮈ绗氥纈種缛ᓕቘොୗ斃ٌ犢ኻ粩य़㾴蝞ᛔञ

硯ኦᰀ牏㰍Ԧ籬౲罶硯ԏञ胅ᓕቘ牧ࣁ伩ਰ穥誢矎硯Ӥ仂

ᰁ战ग़牪ݚ岄傀ᛔ 1998ଙಭ獈Ꮈ绗犥㬵牧Ꮈ绗Ո㹓ࣁᐷ
羜ञ胅蒂ቘොᶎ牧Խ咳蔭ग़缰ጮᜋᙂ櫚牏磪ᜋᙂ櫚现ᢓ櫚

ԏ䁭ޞ牧㪔Խ妿蜦甛䨝ݟ樄䌕疑蘄扇䨝捍究捍蝢螂牧硲岄

傀Ֆ犥㾴獉Ꮈ绗Ո㹓Ꮈ绗ᐷ羜ञ胅蒂ቘ䋿介ಅ஑ԏ๜ࢿ狌

碍֌ᓒ牐

2. ොဩ抷捍氂

(1) 懯ᓒොဩ
狅硁 2006 IPCC瞲ܖ牧懯ᓒ岄傀ኻᐷ脿胓咳蠏ከ篟矎

硯ᰁ牧懯ᓒොୗ狌傶ݱኻ圵矎硯狌碍犔Ӥଙଶၚ㵕碍硁ԏ

者牐疑ᐷԏ懯ᓒොဩ妿䌕疑甛㹓䨝蝢螂盅牧䟖አොဩے 2
懯ᓒ牧ٌ犢ኻᐷ觊㳷䟖አ 2006 IPCC瞲ܖොဩ 1懯ᓒ牐

獍ୗ 5.3.1ኻᐷ羜ੳ蒂ቘԏከ篟矎硯ᰁ

ኻᐷ羜ੳ蒂ቘԏከ篟矎硯ᰁ (Gg/ଙ )Җ ƼiEFi� 觊ኻᐷݱ
ଙଶၚ㵕碍硁 �(Gg/106 kg)
EFi=礓圵ኻᐷ羜ੳ蒂ቘከ篟ጱ矎硯狌碍
Gg=109獍ظ

ֵአጱኻᐷ圵觊獤獨傶物

叨ԥᇍ牏ٌ犢ᇍ牏࿜ᇍ牏ઊᗤ牏掮 (ಅ磪掮 ) 牏ጮᜋ
ᙂ櫚牏磪ᜋᙂ櫚现ᢓ櫚牐

(2) 矎硯狌碍
岄傀ᛔ 1998ଙ蚏牧蝱ᤈӞ羬ڜኻᐷ伩ਰ穥誢矎硯ጱ

Ꮈ绗牧㪔ෝ 2001ଙ妿ኧፘ橕䌕疑ݟ樄Ꮈ绗奾ຎጱ疛礚牧
嘦缏ԥᇍ牏掮牏ᙂ櫚现ᢓ櫚羜ੳ蒂ቘ螂纷Ӿጱከ篟矎硯

狌碍๜ࢿ꧊牪ݚ࿜ᇍ现ઊᗤ蟂獤ࢩ੢篷㾴獉Ꮈ绗牧㳷䟖አ

2006 IPCC瞲ܖጱ毆戔꧊牐ᘒ矎硯狌碍ጱ㻌֖㳷膏ၚ㵕碍
硁ጱ֌ᓒොୗӞ膌牧ኞ޸蝰๗य़ෝ 1ଙ౲獊ଙ觻訅ᰁ璂Ӟ
ᘏ牧ٌ矎硯狌碍ጱ㻌֖傶ྯଙྯ毣 (櫇 )羜ੳ蒂ቘ螂纷Ӿ
ጱከ篟矎硯ᰁ牪ᛗইጮᜋᙂ櫚现磪ᜋᙂ櫚缛ኞ޸蝰๗㰍碍

์౲獊ଙ觻訅ᰁ斃犋Ӟ膌ᘏ牧ٌ矎硯狌碍㻌֖㳷傶ྯ㮆ኞ

蝰๗ྯ櫇羜ੳ蒂ቘӾጱከ篟矎硯ᰁ牐磪橕岄傀ኻᐷ羜ੳ޸

蒂ቘ矎硯ከ篟ԏ狌碍现୚አ藯ก托蔭 5.3.1现蔭 5.3.2牐

(3) ၚ㵕碍硁 
蔭ݶ 5.2.5牐

(4) 矎硯ᰁ 
岄傀ኻᐷ羜ੳ蒂ቘӾከ篟矎硯ᰁ牧۱珀叨ԥᇍ牏ٌ犢

ᇍ牏࿜ᇍ牏ઊᗤ牏掮牏ጮᜋᙂ櫚牏磪ᜋᙂ櫚现ᢓ櫚缛 8圵
Ԇᥝኻ圵牧ض獤獨懯ᓒٌ羜ੳ蒂ቘ螂纷Ӿከ篟矎硯狌碍犔

犥扗ኻ圵ଙଶၚ㵕碍硁஑ک扗ኻ圵吚ଙଶጱ羜ੳ蒂ቘከ篟

矎硯ᰁ牧ٚԨ犥ے者ಅ஑牧ই瑽 5.3.1现蔭 5.3.3ಅ纈牐

1990ଙ蚏ኻᐷ觻訅ᰁ蝛ଙඣ܋牧ኻᐷ羜ੳ蒂ቘከ篟
矎硯ᰁ褰ԏीے牧ک 1996ଙ螈کṛ痷牪1997ଙ㾴獉訅
掮叨禂ݗݑ蚽ዖዖ眐୽段牧掮櫇觻訅ᰁ褚褔牧櫒ᐷ觊觻

訅ᰁ磪ಅ൉܋牧ఢᐷ觊㪔覍㾴獉ኻᐷ羜ੳ蒂ቘከ篟Ԇᥝ

矎硯რ牧ࢩ種矎硯ᰁՖ褰掮櫇觻訅ᰁ褚褔牪2001ଙ蚏岄
傀傶ے獈Ӯኴ揶ฃ奲而 (WTO)൉獮樄硯㾴क़ኻᐷ叨ߝ蝱
牧ኻ叨૱䁰㾴褬玕盅牧ֵ㾴獉ኻᐷ觻訅ᰁ褔犵牧๗樌ݗ

觊ኻᐷ樌觻訅ᰁ櫒ኼ磪窞裾牧ఢ矎硯ᰁ碉誢ᘒ᥺Ֆ珊ݱ

蔭 5.3.1  岄傀ኻᐷ羜ੳ蒂ቘ矎硯ከ篟ԏ狌碍蔭

羜
ੳ
蒂
ቘ

奞獤觊 伩ਰ穥誢
觊獨

矎硯狌碍 (EF)
狌碍 㻌֖ 㬵რ 藯ก 犋嘦ਧ௔ (%)

ᇍ
(Cattle)

叨ԥᇍ a,c(Dairy cattle)
ከ篟

4.898
獍ු /毣 /ଙ ๜ࢿ꧊ IPCC 傶 23 4.70

ٌ犢ᇍ b,c(Other cattle) 1.0 IPCC 30.00
࿜ᇍ (Buffalo)c ከ篟 2.0 獍ු /毣 /ଙ IPCC 30.00
ઊᗤ (Goats)c ከ篟 0.2 獍ු /毣 /ଙ IPCC 30.00
掮 (Swine)c ከ篟 0.768 獍ු /毣 /ଙ ๜ࢿ꧊ IPCC傶 5 11.80

疑ᐷ
(Poultry)

a.ጮᜋᙂ櫚 d

b.磪ᜋᙂ櫚 d

c.ᢓ櫚 d
ከ篟

4.76�10-3
4.76�10-3
9.99�10-3

獍ු /櫇 /ኞ޸蝰๗
獍ු /櫇 /ኞ޸蝰๗
獍ු /毣 /ଙ

๜ࢿ꧊
๜ࢿ꧊
๜ࢿ꧊

IPCC傶 0.02
IPCC傶 0.02
IPCC傶 0.03

13.90
13.90
30.40

戢物1. IPCC虻碘犥ଙ璂伩 23ଶԏ虻碘傶Ԇ牐
2. a叨ԥᇍ物۱ೡဥԥᇍ牏Ԧԥᇍ牐
3. b  ٌ犢ᇍ物۱ೡ讙ᇍ牏圵አ /ᙂአԥ獍ᇍ现๚叨穇ᇍ牐
4. c  2006 IPCC瞲ܖොဩ 1(Tier 1)ಅୌ捍矎硯ᰁԏ懯ᓒ牐
5. d  2006 IPCC瞲ܖොဩ 2(Tier 2)ಅୌ捍矎硯ᰁԏ懯ᓒ牐
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蔭 5.3.2  岄傀ኻᐷ羜ੳ蒂ቘ矎硯ከ篟狌碍୚አ藯ก蔭

羜ੳ蒂ቘ

奞獤觊 伩ਰ穥誢觊獨 㻌֖ ୚አ藯ก

叨ԥᇍ 12 ከ篟 獍ු /毣 /ଙ
狅෈糽ෝ犋ݶ眐हӥԏ狌碍物
1.์璂伩ҕ 20Ȣ物5.398牪2.์璂伩Օෝ 20~25Ȣ物4.802牪3.์璂伩Օෝ
26~30Ȣ物4.495牪懯ᓒڊଘ璂矎硯狌碍物4.898

掮 12 ከ篟 獍ු /毣 /ଙ
狅෈糽ෝ犋ݶ眐हӥԏ狌碍物
1.์璂伩ҕ 20Ȣ物1.393牪2.์璂伩Օෝ 20~25Ȣ物0.462牪3.์璂伩Օෝ
26~30Ȣ物0.449牪懯ᓒڊଘ璂矎硯狌碍物0.768

ᙂ櫚 13 
(ጮᜋᙂ櫚牏磪ᜋ

ᙂ櫚 )
ከ篟 獍ු /櫇 /ኞ޸蝰๗

狅෈糽ෝ犋ݶ眐हӥԏ狌碍物
獖疄 (ҕ 15Ȣ )物4.480�10-5牪伩疄 (15-25Ȣ )物3.245�10-3牪籆疄 (җ 25Ȣ )物
1.25�10-2牪狅ݱ疄ಅܛ෭碍穉ֺ懯ᓒڊ矎硯狌碍傶物4.76�10-3

ᢓ櫚 14 ከ篟 獍ු /櫇 /ଙ ፗ矑୚አ矎硯狌碍物9.99�10-3

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

13 ሴႡᶪ牏讙य़詚牏战ጸ掘 2001牧ᙂ櫚羜ੳ蒂ቘ伩ਰ穥誢矎硯ԏവ֌牧岄傀蜦禂玕䋊膏觬ߝᑀ䋊牧39(6)物415-422牐
14 ሴႡᶪ牏泷姘2002 ށ牧ᢓ櫚羜ੳ蒂ቘԏ伩ਰ穥誢矎硯牧苉䍫蜦ᑀ䋊䁭牧10物1-14牐

蔭 5.3.3   岄傀 1990ଙᛗ 2018ଙኻᐷ羜ੳ蒂ቘԏከ篟矎硯ᰁ
(㻌֖物܉獍㽉ԫ࿔玕繞吚ᰁ )

 叨ԥᇍ ٌ犢ᇍ ࿜ᇍ ઊᗤ 掮 ጮᜋᙂ櫚 磪ᜋᙂ櫚 ᢓ櫚 懯ݳ
1990 5.67 2.15 1.09 1.03 164.45 8.86 16.14 6.46 205.87
1991 6.05 2.12 0.93 1.07 193.71 10.89 15.08 6.61 236.47
1992 6.53 2.20 0.83 1.24 187.29 12.41 16.28 6.95 233.71
1993 7.06 2.29 0.82 1.83 189.02 14.66 17.60 7.17 240.45
1994 7.20 2.26 0.75 2.00 193.26 15.89 17.84 7.98 247.19
1995 8.13 2.14 0.64 2.15 201.76 17.78 17.94 8.24 258.79
1996 7.70 2.23 0.56 2.14 205.41 19.04 19.53 9.11 265.70
1997 7.99 2.29 0.48 2.21 152.96 22.05 21.43 9.81 219.22
1998 8.14 2.26 0.43 2.01 125.54 22.55 20.85 10.09 191.88
1999 8.10 2.25 0.46 1.82 139.07 22.02 20.86 10.21 204.79
2000 8.10 2.19 0.39 1.58 143.90 22.75 20.66 10.26 209.84
2001 7.79 2.02 0.33 1.42 137.56 22.53 19.28 9.98 201.08
2002 7.90 1.99 0.27 1.25 130.44 22.45 19.56 9.98 193.85
2003 7.28 2.11 0.25 1.21 130.15 22.63 18.62 10.05 192.29
2004 6.69 2.13 0.25 1.25 130.92 24.69 17.35 9.83 193.10
2005 6.51 2.09 0.21 1.34 138.14 19.88 17.08 10.08 195.32
2006 6.41 2.05 0.18 1.36 136.16 21.64 16.54 10.25 194.59
2007 6.51 2.23 0.17 1.27 127.49 21.11 16.13 10.07 184.99
2008 6.44 2.04 0.18 1.18 123.71 21.26 14.63 10.23 179.67
2009 6.52 2.01 0.19 1.06 118.00 22.67 14.42 10.14 175.02
2010 6.77 2.02 0.19 1.02 118.77 22.85 14.74 10.06 176.42
2011 7.00 2.09 0.18 0.95 120.30 23.88 15.57 10.08 180.06
2012 7.24 2.10 0.16 0.84 115.29 22.25 14.13 10.10 172.11
2013 7.41 2.11 0.13 0.80 111.48 21.85 12.25 10.22 166.25
2014 7.36 2.08 0.12 0.79 106.46 23.34 12.97 10.51 163.64
2015 7.57 2.13 0.12 0.78 105.53 23.39 12.58 10.63 162.72
2016 7.30 2.11 0.10 0.73 104.49 24.89 13.34 10.98 163.94 
2017 7.41 2.11 0.10 0.72 104.31 25.12 12.67 11.17 163.61 
2018 7.59 2.16 0.11 0.71 104.59 26.96 12.96 11.47 166.54

ଙ犩 奞獤觊

ኻᐷ羜ੳ蒂ቘ
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瑽 5.3.1 岄傀 1990ଙᛗ 2018ଙኻᐷ羜ੳ蒂ቘԏከ篟矎硯ᰁ
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匍ӥ褔撉玊牧ፗᛗ 2013ଙ盅撉ෝ绐ਧ牧ٌ盅褰Ꭸ䧙૱䁰
匍虡ኼ磪ူ㵕牐

(5) ਠ碉௔
岄傀掮牏ᇍ羜ੳ蒂ቘग़犥ӣྦྷୗ䔂࿜蒂ቘොୗᓕቘ牧

ఢፓ獮竃㲘㰍懯ᓒݱ蒂ቘ褩ྦྷಅ矎硯ԏ伩ਰ穥誢ᰁ牧੢

๚疥ࢴ႖獤櫝盅ಅ叨ڊኻ羜竉ݚᤈञ胅玕ԏ伩ਰ穥誢矎

硯ᰁ懯獈牐

3. 犋嘦ਧ௔膏碻樌ଧڜጱӞ膌௔

(1)犋嘦ਧ௔
磪橕ኻᐷ羜ੳ蒂ቘከ篟矎硯竃㲘ԏ֌ᓒ牧ٌӾၚ㵕碍

硁狌狅硁蜦甛䨝ڊ粚ԏ蜦禂翄懯ଙ䁭牧狅 2006 IPCC瞲ܖ
戔ਧ犋嘦ਧ௔傶 5%牪ᛗෝ矎硯狌碍ොᶎ牧舙ֵአ๜ࢿ狌
碍牧㳷犥手涢奾ຎԏ CV%傶ٌ犋嘦ਧ௔ԏ狳癩꧊牧݈๜
狌碍篷ဩ懯ᓒࢿ CV%ᘏ牧ፗ矑୚አ IPCC犋嘦ਧ௔ԏ㷢ᘍ
꧊牪舙ፗ矑ֵአ IPCCԏ矎硯狌碍㳷ፗ矑୚አ IPCC犋嘦ਧ
௔碍꧊牐ኧෝኻ粩蟂槹ԏ伩ਰ穥誢矎硯ᰁԆᥝ䟖አොဩ 1
ොୗ懯ᓒ牧狅 IPCCୌ捍牧ፘ犔犋嘦ਧ௔现ے者犋嘦ਧ௔
㳷犥藮癩㯽砮ဩ (IPCC牧2006)蝱ᤈ犋嘦ਧ௔懯ᓒ牐ݱኻ
ᐷ圵觊獤殻ԏ犋嘦ਧ௔犥犔ဩ憒㳷懯ᓒ (獍ୗ 5.3.2)牧犥
矎硯狌碍犋嘦ਧ௔ଘොےӤၚ㵕狌碍犋嘦ਧ௔ଘො盅樄礬

蒈ಅ஑牐ኻᐷ羜ੳ蒂ቘከ篟矎硯者ᰁԏ犋嘦ਧ௔㳷犥ےဩ

憒㳷懯ᓒ (獍ୗ 5.3.3)牧ݱኻᐷ圵觊矎硯ᰁ膏ፘ犔犋嘦ਧ
௔ፘ犔碍ଘොԏ者޾樄礬蒈牧ٚᴻ犥者矎硯ᰁಅ஑牪妿懯

ᓒ盅 2018ଙ羜ੳ蒂ቘከ篟矎硯ᰁԏ犋嘦ਧ௔傶 8.75%牐

獍ୗ物5.3.2

UTotal=犋嘦ਧ௔ԏ者޾ (犔ဩ憒㳷 )
U1,U2,Un =犋ݶ虋ᰁጱ犋嘦ਧ௔

獍ୗ物5.3.3

UTotal =犋嘦ਧ௔ԏ者޾ ဩ憒㳷ے) )
U1,U2,Un =犋ݶ虋ᰁጱ犋嘦ਧ௔
E1,E2,En =犋ݶ虋ᰁ

(2)碻樌ଧڜጱӞ膌௔
1990ଙᛗ 2018ଙ矎硯狌碍牏ၚ㵕碍硁㬵რ现懯ᓒො

ဩ緡姘瞱Ӟ膌牐

4. 粬ਧ矎硯რጱ QA/QC现礚挨

℄ᒍݶ 5.2̿ኻᐷ脿胓咳蠏̀(3.A)ԏ藯ก牐

5. 粬ਧ矎硯რጱ᯿碝懯ᓒ

篷牐

6. 粬ਧ矎硯რጱ硬珿懯向

ፓ獮ࣁ疑ኻ羜ੳ蒂ቘ蟂獤牧㰍懯ᓒ羜ੳෝӣྦྷୗ䔂

࿜蒂ቘ螂纷矎硯ԏ伩ਰ穥誢ᰁ牧੢๚疥ᒫӞ褩ྦྷ ႖ࢴܨ)
獤櫝 )ಅ叨ڊԏኻ羜竉ݚᤈञ胅玕ԏ伩ਰ穥誢矎硯ᰁ懯
獈牧๚㬵疥๖ୌ缏種蟂獤๜ࢿ狌碍现虻碘ԏොێۘݻ牐ݚ

蜦甛䨝瞱媲ෝଙଶ碞硰懯向Ӿ牧Ꮈ绗矐懵ኻ粩䁰伩ਰ穥

誢矎硯牏仂ᰁ牧㪔斔疩訅掮䁰䔂࿜蒂ቘဝ穥ٚڥአ牧螀

አဝ穥Ӿಅ珀ԏከ篟蝱ᤈ咳襎౲՚掮狒伩缛ٚڥአഷ碞牐

磪橕掮櫇羜ੳ蒂ቘከ篟ԏ矎硯狌碍牧犥ஃ璂୚አ葍

ம䮟硽ദ 2003ଙᎸ绗䁭ޞ牧碍꧊傶 0.768獍ු /毣 /ଙ牐
簁ᘒ牧褰茐絑狒ဩ憒虋ๅ牧羜ੳ蒂ቘොୗፘ斃ෝ犥ஃ૪磪

蟂獤旉虋牧葍ம䮟硽ദෝ 2018ଙᎸ绗䁭ޞ 15Ӿٌ矎硯狌

碍૪虋傶 14.38獍ු /毣 /ଙ牪ݚ IPCC(2006)磪橕掮櫇羜
ੳ蒂ቘከ篟ԏ矎硯狌碍牧朼䌘ଙ觻訅伩ଶଘ璂य़ෝ 25Ȣ
ጱ㫎窓玟ऒ牧ٌୌ捍꧊傶 5獍ු /毣 /ଙ牐裭ෝ葍ம䮟硽
ദ 2003 ଙᎸ绗䁭ޞԏ狌碍 0.768 獍ු / 毣 / ଙ牧膏 IPCC
ୌ捍꧊ (5 獍ු / 毣 / ଙ ) 癩蚣綍य़牧傶ֵ矎硯ᰁവᓒๅ揳
蜱䋿褬眐୵牧硲憒㴟疥ض硬犥 IPCC ୌ捍꧊蝱ᤈ矎硯狌碍
ԏവ֌牧ٚ蝛ଙ՚奞懵抷盅蝛ྍ藲碉傶 2018ଙԏ๜ࢿ狌
碍Ꮈ绗碍硁牐

5.3.2ኻᐷ羜ੳ蒂ቘ -࿔玕㫎穦

 1. 矎硯რ现㶓獤觊ጱ矟蝄

य़膌膏ᒍ℄ 5.3.1̿ኻᐷ羜ੳ蒂ቘ -ከ篟̀ԏ矎硯რ
ፘݶ牐岄傀ࣁኻ粩羜ੳ蒂ቘӤ膏ٌ犢㾴疑犋ݶ牧ࢩ種伩ਰ

穥誢ԏ矎硯懯ᓒ㱑ᰁ犥๜ࢿಭ獈Ꮈ绗ԏ叨ԥᇍ牏掮现櫚傶

Ԇ牐ᛗෝ䌘ઊᗤ现࿜ᇍࢩ岄傀觻訅ᰁ੝牏Ӭ篷ፘ橕Ꮈ绗牧

ఢࢩከ篟蟂獤 2006 IPCC瞲ܖ磪ፘ䌘䛑ԏ狌碍ݢ䟖አ牧੢

15 Su, J.J. and Chen, Y.J. 2018. Monitoring of greenhouse gas emissions from farm-scale anaerobic piggery waste-water digesters. Journal of 
Agricultural Science 156 (6), 739-747.
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胼羳獈ӤӞ℄Ӿݳ㬫䟖懯牪֕磪橕๜℄࿔玕㫎穦蟂獤牧

2006 IPCC瞲ܖԏ螀ᓒ狌蝚螂Ӟ蝫Ԁԏ戔ਧ羜ੳ蒂ቘො
ୗ牏戔ਧ羜ੳӾ穦珀ᰁ牧಍癲ڊ࿔玕㫎穦ԏ矎硯狌碍牧岄

傀ઊᗤ现࿜ᇍࢩ觻訅ᰁ੝牧耬ԓፘ橕獮ᗝᎸ绗牧膌篷ဩ癲

࿔玕㫎穦矎硯狌碍牧硲匍褩ྦྷ䧙犋䟖懯牐ڊ

 2. ොဩ抷捍氂

(1) 懯ᓒොဩ
狅硁 2006 IPCC瞲ܖ牧岄傀ኻᐷ羜ੳ蒂ቘ螂纷Ӿ࿔玕

㫎穦矎硯ᰁጱ懯ᓒොဩ牧狌㮆獨ኻ圵ጱ羜ੳ蒂ቘ࿔玕㫎穦

矎硯狌碍犔犥扗ኻ圵ଙଶၚ㵕碍硁ጱے者 16牏17牏18牐

獍ୗ 5.3.4ኻᐷ羜ੳ蒂ቘԏ࿔玕㫎穦矎硯ᰁ

ኻᐷ羜ੳ蒂ቘԏ࿔玕㫎穦矎硯ᰁ (Gg/ଙ )Җ ƼiEFi� 觊ݱ
ኻᐷଙଶၚ㵕碍硁 �(Gg/106kg)
EFi=礓圵ኻᐷ羜ੳ蒂ቘከ篟ጱ矎硯狌碍
Gg=109獍ظ

ֵአጱኻᐷ圵觊獤獨傶物

叨ԥᇍ牏掮牏ጮᜋᙂ櫚牏磪ᜋᙂ櫚现ᢓ櫚牐

(2)矎硯狌碍
岄傀ᛔ 1998ଙ蚏牧蝱ᤈӞ羬ڜኻᐷ伩ਰ穥誢矎硯ጱ

Ꮈ绗牧㪔ෝ 2001ଙ妿ኧፘ橕䌕疑ݟ樄Ꮈ绗奾ຎጱ疛礚牧
嘦缏叨ԥᇍ牏掮现櫚羜ੳ蒂ቘ螂纷Ӿጱ࿔玕㫎穦矎硯狌碍

๜ࢿ꧊牪ᛗෝઊᗤ牏濾现濉蟂獤ࢩ篷㾴獉Ꮈ绗牧੢๚懯獈牐

ᘒ矎硯狌碍ጱ㻌֖㳷膏ၚ㵕碍硁ጱ֌ᓒොୗӞ膌牧ኞ޸蝰

๗य़ෝ 1ଙ౲獊ଙ觻訅ᰁ璂Ӟᘏ牧ٌ矎硯狌碍ጱ㻌֖傶
ྯଙྯ毣 (櫇 )羜ੳ蒂ቘ螂纷Ӿጱ࿔玕㫎穦矎硯ᰁ牪ᛗই
ጮᜋᙂ櫚现磪ᜋᙂ櫚ኞ޸蝰๗㰍碍์Ӭ獊ଙ觻訅ᰁ斃犋Ӟ

膌牧ٌ矎硯狌碍㻌֖㳷傶ྯ㮆ኞ޸蝰๗ྯ櫇羜ੳ蒂ቘӾጱ

࿔玕㫎穦矎硯ᰁ牧ই蔭 5.3.4ಅ纈牐

(3) ၚ㵕碍硁
蔭ݶ     5.2.5牐

(4) 矎硯ᰁ
岄傀ኻᐷ羜ੳ蒂ቘ螂纷Ӿ࿔玕㫎穦矎硯ᰁԏ懯ᓒ牧۱

珀叨ԥᇍ牏掮牏ጮᜋᙂ櫚牏磪ᜋᙂ櫚现ᢓ櫚缛 5圵Ԇᥝኻ
圵牧ض獤獨ፘ犔扗ኻ圵࿔玕㫎穦矎硯狌碍膏吚ଙଶၚ㵕碍

硁஑ک扗ኻ圵吚ଙଶጱ羜ੳ蒂ቘ࿔玕㫎穦矎硯ᰁ牧ٚԨ疥

ಅ磪ኻ圵࿔玕㫎穦矎硯ᰁے者牧ٌ者矎硯ᰁই瑽 5.3.2现
蔭 5.3.6牐

16 ሴႡᶪ牏讙य़詚牏战ጸ掘 2001牧ᙂ櫚羜ੳ蒂ቘ伩ਰ穥誢矎硯ԏവ֌牧岄傀蜦禂玕䋊膏觬ߝᑀ䋊牧39(6)物415-422牐
17 ሴႡᶪ牏泷姘2002 ށ牧ᢓ櫚羜ੳ蒂ቘԏ伩ਰ穥誢矎硯牧苉䍫蜦ᑀ䋊䁭牧10物1-14牐
18 Su, J.J., B.Y. Liu and Y. C. Chang 2003, Emission of greenhouse gas from livestock waste and wastewater treatment in Taiwan, Agriculture 
Ecosystem & Environment 95, 253-263.

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

20ሴႡᶪ牏讙य़詚牏战ጸ掘 2001牧ᙂ櫚羜ੳ蒂ቘ伩ਰ穥誢矎硯ԏവ֌牧岄傀蜦禂玕䋊膏觬ߝᑀ䋊牧39(6)物415-422牐
21ሴႡᶪ牏泷姘2002 ށ牧ᢓ櫚羜ੳ蒂ቘԏ伩ਰ穥誢矎硯牧苉䍫蜦ᑀ䋊䁭牧10物1-14牐

蔭 5.3.5 岄傀ኻᐷ羜ੳ蒂ቘ矎硯࿔玕㫎穦狌碍୚አ藯ก蔭

羜ੳ蒂ቘ

奞獤觊 伩ਰ穥誢觊獨 㻌֖ ୚አ藯ก

叨ԥᇍ 19 ࿔玕㫎穦 獍ු /毣 /ଙ
狅෈糽ෝ犋ݶ眐हӥԏ狌碍物
1.์璂伩ҕ 20Ȣ物0.008牪2.์璂伩Օෝ 20~25Ȣ物0.010牪3.์璂伩Օෝ
26~30Ȣ物0.016牪懯ᓒڊଘ璂矎硯狌碍物0.011

掮 19 ࿔玕㫎穦 獍ු /毣 /ଙ
狅෈糽ෝ犋ݶ眐हӥԏ狌碍物
1.์璂伩ҕ 20Ȣ物0.002牪2.์璂伩Օෝ 20~25Ȣ物0.001牪3.์璂伩Օෝ
26~30Ȣ物0.001牪懯ᓒڊଘ璂矎硯狌碍物0.002

ᙂ櫚 20 
(ጮᜋᙂ櫚牏磪ᜋ

ᙂ櫚 )
࿔玕㫎穦 獍ු /櫇 /ኞ޸蝰๗

狅෈糽ෝ犋ݶ眐हӥԏ狌碍物
獖疄 (ҕ 15Ȣ )物1.753�10-5牪伩疄 (15-25Ȣ )物2.104�10-6牪籆疄 (җ 25Ȣ )物
4�10-6牪狅ݱ疄ಅܛ෭碍穉ֺ牧懯ᓒڊ矎硯狌碍物6.43�10-6

ᢓ櫚 21 ࿔玕㫎穦 獍ු /櫇 /ଙ ፗ矑୚አ矎硯狌碍物0.0055

蔭 5.3.4  岄傀ኻᐷ羜ੳ蒂ቘ矎硯࿔玕㫎穦ԏ狌碍蔭

羜
ੳ
蒂
ቘ

奞獤觊 伩ਰ穥誢
觊獨

矎硯狌碍 (EF)
狌碍 㻌֖ 㬵რ 藯ก 犋嘦ਧ௔ (%)

ᇍ
(Cattle) 叨ԥᇍ (Dairy cattle)a ࿔玕㫎穦 1.10�10-2 獍ු /毣 /ଙ ๜ࢿ꧊ 58.30

掮 (Swine) ࿔玕㫎穦 2.00�10-3 獍ු /毣 /ଙ ๜ࢿ꧊ 50.00
疑ᐷ
(Poultry)

a.ጮᜋᙂ櫚
b.磪ᜋᙂ櫚
c.ᢓ櫚

࿔玕㫎穦
6.43�10-6
6.43�10-6
5.50�10-3

獍ු /櫇 /ኞ޸蝰๗
獍ු /櫇 /ኞ޸蝰๗
獍ු /櫇 /ଙ

๜ࢿ꧊
๜ࢿ꧊
๜ࢿ꧊

13.10
13.10
21.80

戢物a叨ԥᇍ物۱ೡဥԥᇍ牏Ԧԥᇍ
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岄傀ኻᐷ羜ੳ蒂ቘӾ࿔玕㫎穦Ԇᥝ㬵რ傶疑ᐷ觻訅牐

獤ຉ岄傀 1990ଙᛗ 2018ଙኻ粩叨禂ԏኻᐷ羜ੳ蒂ቘӾ
࿔玕㫎穦矎硯撉玊牧1990ଙ螕蝪㾴獉ኻ粩禂荲ۡ咳疻牧
牧ኻᐷ羜ੳ蒂ቘӾ࿔玕㫎穦矎硯܋種ኻᐷ觻訅ᰁ蝛ଙඣࢩ

ᰁ褰ԏीے牐1997ଙ㾴獉訅掮叨禂ݗݑ蚽ዖዖ眐୽段牧
櫒㾴獉掮櫇ኻ訅ᰁ褚褔牧֕疑ᐷ觻訅ᰁ瞱媲ीے牧硲ኻᐷ

羜ੳ蒂ቘԏ࿔玕㫎穦矎硯ᰁՖ珊ीے撉玊牧ᛗ 1999ଙ撉
ෝ绐ਧ牪2015ଙ盅݈褰疑ᐷ觻訅ᰁीےᘒ൉܋牐

(5) ਠ碉௔
岄傀掮牏ᇍ羜ੳ蒂ቘग़犥൉܋ኻ粩羜ੳ࿜蒂ቘ现ٚڥ

አӣྦྷୗ䔂࿜蒂ቘොୗᓕቘ牧ఢፓ獮竃㲘㰍懯ᓒݱ蒂ቘ褩

ྦྷಅ矎硯ԏ伩ਰ穥誢ᰁ牧੢๚疥ᒫ 1ྦྷಅ叨ڊኻ羜竉ݚᤈ
ञ胅玕ԏ伩ਰ穥誢矎硯ᰁ懯獈牐ݚ䌘岄傀觻訅ᰁፘ䌘斃੝

ԏઊᗤ现࿜ᇍ牧ᴻ覍๚㬵觻訅ኻ圵磪᯿य़旉虋牧玽㳷毆๗

Ֆ犋䨝磪ፘ橕Ꮈ绗牐

蔭 5.3.6  岄傀 1990ଙᛗ 2018ଙኻᐷ羜ੳ蒂ቘԏ࿔玕㫎穦矎硯ᰁ
(㻌֖物܉獍㽉ԫ࿔玕繞吚ᰁ )

 叨ԥᇍ 掮 ጮᜋᙂ櫚 磪ᜋᙂ櫚 ᢓ櫚 懯ݳ
1990 0.15 5.10 0.14 0.26 42.41 48.07
1991 0.16 6.01 0.18 0.24 43.41 50.00
1992 0.17 5.81 0.20 0.26 45.60 52.05
1993 0.19 5.87 0.24 0.28 47.07 53.64
1994 0.19 6.00 0.26 0.29 52.40 59.13
1995 0.22 6.26 0.29 0.29 54.07 61.12
1996 0.21 6.38 0.31 0.31 59.77 66.98
1997 0.21 4.75 0.36 0.35 64.37 70.03
1998 0.22 3.90 0.36 0.34 66.19 71.01
1999 0.22 4.32 0.35 0.34 66.99 72.22
2000 0.22 4.47 0.37 0.33 67.34 72.72
2001 0.21 4.27 0.36 0.31 65.46 70.62
2002 0.21 4.04 0.36 0.32 65.52 70.46
2003 0.19 4.04 0.36 0.30 65.93 70.83
2004 0.18 4.06 0.40 0.28 64.48 69.40
2005 0.17 4.29 0.32 0.27 66.16 71.22
2006 0.17 4.23 0.35 0.27 67.28 72.29
2007 0.17 3.96 0.34 0.26 66.08 70.81
2008 0.17 3.84 0.34 0.24 67.13 71.72
2009 0.17 3.66 0.37 0.23 66.56 70.99
2010 0.18 3.69 0.37 0.24 66.00 70.47
2011 0.19 3.73 0.38 0.25 66.17 70.73
2012 0.19 3.58 0.36 0.23 66.30 70.66
2013 0.20 3.46 0.35 0.20 67.10 71.30
2014 0.20 3.30 0.38 0.21 68.97 73.05
2015 0.20 3.28 0.38 0.20 69.73 73.79 
2016 0.20 3.24 0.40 0.21 72.06 76.11 
2017 0.20 3.24 0.40 0.20 73.31 77.35
2018 0.20 3.25 0.43 0.21 75.29 79.38

ଙ犩 奞獤觊

ኻᐷ羜ੳ蒂ቘ
࿔玕㫎穦矎硯ᰁ
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 3. 犋嘦ਧ௔膏碻樌ଧڜጱӞ膌௔

(1) 犋嘦ਧ௔
磪橕ኻᐷ羜ੳ蒂ቘ࿔玕㫎穦矎硯竃㲘ԏ֌ᓒ牧ٌӾၚ

㵕碍硁狌狅硁蜦甛䨝ڊ粚ԏ蜦禂翄懯ଙ䁭牧狅 2006 IPCC
瞲ܖ戔ਧ犋嘦ਧ௔傶 5%牪ᛗෝ矎硯狌碍ොᶎ牧舙ֵአ๜
狌碍牧㳷犥手涢奾ຎԏࢿ CV%傶ٌ犋嘦ਧ௔ԏ狳癩꧊牧
݈๜ࢿ狌碍篷ဩ懯ᓒ CV%ᘏ牧ፗ矑୚አ IPCC犋嘦ਧ௔ԏ
㷢ᘍ꧊牪舙ፗ矑ֵአ IPCCԏ矎硯狌碍㳷ፗ矑୚አ IPCC犋
嘦ਧ௔碍꧊牐

ኧෝኻ粩蟂槹ԏ伩ਰ穥誢矎硯ᰁԆᥝ䟖አොဩ 1ො
ୗ懯ᓒ牧狅 IPCCୌ捍犥藮癩㯽砮ဩ (IPCC牧2006)蝱ᤈ犋
嘦ਧ௔懯ᓒ牐ݱኻᐷ圵觊獤殻ԏ犋嘦ਧ௔犥犔ဩ憒㳷懯ᓒ

(獍ୗ 5.3.5)牧犥矎硯狌碍犋嘦ਧ௔ଘොےӤၚ㵕狌碍犋嘦
ਧ௔ଘො盅樄礬蒈ಅ஑牐ኻᐷ脿胓咳蠏࿔玕㫎穦矎硯者ᰁ

ԏ犋嘦ਧ௔㳷犥ےဩ憒㳷懯ᓒ (獍ୗ 5.3.6)牧ݱኻᐷ圵觊
矎硯ᰁ膏ፘ犔犋嘦ਧ௔ፘ犔碍ଘොԏ者޾樄礬蒈牧ٚᴻ犥

者矎硯ᰁಅ஑牪妿懯ᓒ盅 2018ଙ羜ੳ蒂ቘ࿔玕㫎穦矎硯
ᰁԏ犋嘦ਧ௔ 21.35%牐

獍ୗ物5.3.5

Utotal=犋嘦ਧ௔ԏ者޾ (犔ဩ憒㳷 )
U1,U2,Un =犋ݶ虋ᰁጱ犋嘦ਧ௔

獍ୗ物5.3.6

Utotal =犋嘦ਧ௔ԏ者޾ ဩ憒㳷ے) )
U1,U2,Un =犋ݶ虋ᰁጱ犋嘦ਧ௔
E1,E2,En =犋ݶ虋ᰁ

(2) 碻樌ଧڜጱӞ膌௔
1990ଙᛗ 2018ଙ矎硯狌碍牏ၚ㵕碍硁㬵რ现懯ᓒො

ဩ緡姘瞱Ӟ膌牐

4. 粬ਧ矎硯რጱ QA/QC现礚挨

℄ᒍݶ 5.2 3.A̿ኻᐷ脿胓咳蠏̀ԏ藯ก牐

5. 粬ਧ矎硯რጱ᯿碝懯ᓒ

篷牐

6. 粬ਧ矎硯რጱ硬珿懯向

ፓ獮掮牏ᇍ㰍懯ᓒኻᐷᇔ圵ෝ蒂ቘ褩ྦྷಅ矎硯ԏ伩ਰ

穥誢ᰁ牧੢๚疥盅ྦྷञ胅玕ԏ伩ਰ穥誢矎硯ᰁ懯獈牧๚㬵

疥๖ୌ缏種蟂獤๜ࢿ狌碍现虻碘ԏොێۘݻ牐

磪橕掮櫇羜ੳ蒂ቘ矎硯࿔玕㫎穦ԏ矎硯狌碍牧犥ஃ

璂୚አ葍ம䮟硽ദ 2003ଙᎸ绗䁭ޞԏ狌碍 (0.002獍ු /
毣 /ଙ )牐簁ᘒ牧掮櫇觻訅狌㾴獉Ԇᥝኻ粩妿倉ၚ㵕ԏӞ牧
褰茐絑狒ဩ憒狕ྋ牧羜ੳ蒂ቘොୗ૪磪蟂獤旉虋牧ᆼ๚㬵

䋿磪஠ᥝ朼䌘匍ᤈ掮櫇羜ੳ蒂ቘොୗ牧ٚ蝛ଙ托奞懵抷盅

蝛ྍ藲碉傶 2018ଙԏ๜ࢿ狌碍Ꮈ绗碍硁牐

5.4࿜ᑡ圵༙ (3.C)
磪秚ᇔࣁ窜࿜ጱᑡኦӾ䨝ࢩ玬࿔絑ह牧ᤩ盏ኞᇔ獤薹

ᘒ叨ኞከ篟牧叨ኞԏከ篟Ԇᥝ妿ኧ࿜ᑡ༙໌硌碂ᛗय़穥Ӿ牐

࿜ᑡኦӾጱከ篟矎硯牧Ԇᥝ୽段ࢩᔰ۱珀穥狡牏ࢿ瓩粬௔牏

࿜ᑡߝ圵牏箑竪ᓕቘ牏蜦聹砺֢牏磪秚ᇔ搡Ⴒےᰁ牏胅碘

ࣳ眲膏碞አᰁ缛牐褢ᑡࢩ篷窜࿜牧ࢿ瓩蝢穥斃֯牧篷ก氥

ጱከ篟朰ڊ牧2006 IPCC瞲ܖ䌘ෝ褢ᑡ矎硯狌碍Խ戔傶襉牐

1.矎硯რ现㶓獤觊ጱ矟蝄

種ࢩ獋硩牧ݢ岄傀瑿蒂㫎籆癲ᛗ籆癲樌牧࿜ᑡӞଙࢩ

֌ᓒ࿜ᑡከ篟矎硯碻牧ࣁ矎硯狌碍膏ၚ㵕碍硁緡獤傶獋๗

֢蝱ᤈ֌ᓒ牐౯㾴࿜ᑡ圵༙ොୗፓ獮Ԇᥝ聹֢獮 30෭獉牧
樄ত窿࿜牧໓圵ොୗԆᥝ傶矠纮ᑏ༙牧箑竪䟖樌稤箑竪ᓕ

ቘ牧ࢿ瓩Ԧ籬矎࿜Ӟ稞犥Ӥ牧࿜ᑡᑡ䫱ग़ෝ肥ݳ硩绑秚硩

獹盅牧獥Ꮶᗝෝኦ樌牧ٚ犥聹聼秚疥䵝誢聹獈ኦ樌牐ࢩ岄

傀ݱ瑿穥狡牏ࢿ瓩牏胅碘޾蜦禂砺֢緡磪ٌ玟ऒ粬௔ (蜦
甛䨝牧199522牪Yang et al., 199423)牧ࣁከ篟矎硯褰Ӥ蝄ࢩ
ৼ虋吖ӥ牧ከ篟矎硯褰岄傀ݱ瑿粬௔ᘒ磪绚樌虋吖牐ࢩ種

๜殻֌ᓒ牧䟖አ๜ࢿ矎硯狌碍㪔㷢ᘍፘ橕෈糽ӥ牧疥岄傀

狅瑿ቘ粬௔牧獤傶獌㮆玟ऒ蝱ᤈ֌ᓒ牐

22ᤈ硰ᴺ蜦禂甛㹓䨝牧ݣ傀蜦疑ᥝ薩牧1995牐
23 Yang, S.S., Lin, C.C., Chang, E.H., Chung, R.S. and Huang, S.N.. 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, 1994.
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2.ොဩ抷捍氂

(1) 懯ᓒොဩ 

岄傀૪磪ग़缰橕ෝ࿜ᑡኦከ篟矎硯ԏᎸ绗牧ࣁᘍ眾ᒧ

ᔰӥ牧犥ොဩࢩ吚瑿制丆ጱݳ 2(Tier 2)牧୚አ๜ࢿ矎硯狌
碍蝱ᤈ懯ᓒ牧࿜ᑡኦԏከ篟矎硯ᰁ懯ᓒොୗই獍ୗ 5.4.1牧
ኧၚ㵕碍硁 -࿜ᑡኦ聹֢ᶎ坌犔犥矎硯狌碍牧矎硯狌碍ই
蔭 5.4.1牐

獍ୗ 5.4.1࿜ᑡ圵༙Ӿጱከ篟矎硯

CH4࿜ᑡ =࿜ᑡ圵༙ྯଙ叨ኞጱከ篟矎硯ᰁ牧܉獍㽉 /ଙ
EFi,j,k =ࣁ i,j,k礿կӥݱ玟ݱ๗࿜ᑡኦ矎硯狌碍牧獍ු /獍殹 /๗
Ai,j,k =ࣁ i,j,k礿կӥݱ玟ݱ๗࿜ᑡ圵༙ᶎ坌牧獍殹 /ଙ
ti,j,k =ࣁ i,j,k礿կӥݱ玟ݱ๗࿜ᑡ圵༙碻樌牧獍殹 /ଙ
i, j,k = 蔭纈犋ݶጱኞ眲羬翄牏࿜獤ᓕቘ膏磪秚Ⴒےᇔጱ圵觊膏碍ᰁ现ٌ犢
矎硯ࢩৼ

(2) 矎硯狌碍
矎硯狌碍୚አ๜ࢿ࿜ᑡԏ矎硯狌碍牧ই蔭 5.4.1ಅ纈牧

䕍碉㾴獉ग़執դ蔭௔Ꮈ绗藲礚虻碘牧֢傶֌ᓒ蜦瑿伩ٌࢩ

ਰ穥誢矎硯ᰁᎸ绗牧෈Ӿ疥矎硯狌碍犥Ӟ๗֢ 136ॠ (夹
110ᛗ 140ॠ )牧ԫ๗֢ 124ॠ (夹 90ᛗ 130ॠ )疥෈糽
Ӿ矎硯狌碍㻌֖ྺظ /ଘො獍疳 /碻牧矦傶๗֢矎硯狌碍

獍ු /獍殹 /๗牐ఢ਩葦牏舏礣瑿玟ԏԫ๗֢矎硯狌碍狳
ṛ牧狅䨝獉䌕疑甛㹓఺憎牧犥ٌ犢瑿玟ଘ璂꧊ ظ3.89ྺ /
ଘො獍疳 /碻懯ᓒ牧矦ᓒ๗֢矎硯狌碍傶 115.7獍ු /獍
殹 /๗牐ݚ狅硁檔缛 (2019)犥竊窕㶧虋ොဩ蝫媲ᰁ介ݣ
Ӿ襮痷膏ࡱ嬝競ݗከ篟矎硯ᰁๅ碝ݣӾ牏୼玕牏ܖಭ膏襇

຋牏ࡱ嬝牏ܖݣ瑿玟ܻ㬵୚አੂ樂ᗛဩ (Closed Chamber 
Method)(Yang, et al., 2009)ᰁ介ጱ矎硯狌碍牐

(3)ၚ㵕碍硁
稲ଙ圵༙ᶎ坌狌狅硁蜦甛䨝ڊ粚ԏ̿ 蜦禂翄懯ଙ䁭̀

ԏ࿜ᑡኞ叨懿袅牧狅獮蝄獌獤玟牧㪔獤傶獋๗֢牧䕍碉

ই蔭 5.4.2牐

(4)矎硯ᰁ 
疥ݱ玟ԏ矎硯狌碍獤獨犔Ӥݱ玟ݱ๗֢ԏ࿜ᑡ圵༙ᶎ

坌牧懯ᓒ஑ݱک玟࿜ᑡኦԏከ篟矎硯ᰁ꧊牧ፘے盅傶獊ଙ

ከ篟矎硯者ᰁ牐稲ଙ࿜ᑡ圵༙ከ篟矎硯ᰁই蔭5.4.3牏瑽5.4.1
ಅ纈牐֢ࢩᇔ旉֢硰ᒽ牏蜦禂ၚ㵕蔱仂缛ࢩᔰӥ牧࿜ᑡኦ

聹֢ᶎ坌蝛ଙ仂੝牧࿜ᑡኦከ篟矎硯ᰁ侅仂牧蜱ଙ㳷ࢩջ

聹愆ۗኧܻ๜ጱӞଙ獋๗硬傶ӞଙӞ๗牧犥ၚ玕ջ聹ኦ牧

膌࿜ᑡ聹֢ᶎ坌ኼी牧ከ篟矎硯ᰁኼी牧֕矎硯撉玊撉ෝ

ଘ娓牧膏 1990ଙፘ穉牧2018ଙከ篟矎硯ᰁ仂੝夹 44%牐
獋ܖݣ嬝牏ࡱಭ膏襇຋牏ܖӾ牏୼玕牏ݣ๜ଙଶๅ碝ࢩݚ

蔭 5.4.1  岄傀࿜ᑡ圵༙ݱ๗֢ከ篟矎硯狌碍

瑿玟
๗֢ከ篟矎硯狌碍ݱ

๗֢ ܻ碍꧊
ظྺ) /ଘො獍疳 /碻 )

๗֢矎硯狌碍
(獍ු /獍殹 /๗ )

岄玖牏चᵇ
Ӟ๗ᑡ 2.1224 69.20
ԫ๗ᑡ 4.8524 144.30

਩葦
Ӟ๗ᑡ 0.6924 22.50
ԫ๗ᑡ 8.9324 115.70

໘瑼牏碝ᒓ
Ӟ๗ᑡ 0.8924 29.00
ԫ๗ᑡ 4.1524 123.50

舏礣
Ӟ๗ᑡ 2.9224 95.30
ԫ๗ᑡ 13.7024 115.70

岄Ӿ牏୼玕牏ܖಭ
Ӟ๗ᑡ 1.13 36.9025 
ԫ๗ᑡ 6.07 180.6025

襇຋牏ࡱ嬝牏岄ܖ
Ӟ๗ᑡ 1.84 60.1025
ԫ๗ᑡ 5.88 175.0025

ṛᵜ牏੽䩚
Ӟ๗ᑡ 0.8224 26.80
ԫ๗ᑡ 2.9424 87.50

臺荳牏岄䩚
Ӟ๗ᑡ 1.0724 68.90
ԫ๗ᑡ 2.1124 125.30

猋戢物矎硯狌碍傶୚አ㬵რ碍꧊牧๗֢矎硯狌碍傶䋿褬懯ᓒ碍꧊牐

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

25檔ቡ紋牏皘瘂㱁牏胪ྋਡ牏檔ਈ䅬牏຋碭毗牏莞监襡牏艾ᐽ笰牏皘य़妿牏ሴታᒍ牏皰梁岉牧岄傀Ӿ蟂࿜ᑡኦከ篟矎硯ᰁ介膏֌ᓒ牐2019牧㫎籆癲ኞ
眲䋊䋊䨝牏岄傀裾๗ኞ眲Ꮈ绗翕牏岄傀蝢ᰁᎸ绗翕肥ݳଙ䨝牧臺荳ط盋牧岄傀牐
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瑿玟ԏከ篟矎硯狌碍牧ࢩ種ከ篟矎硯ᰁፘ斃ෝ๚ๅ碝獮夹

ीے蜦禂蟂槹 3%牏蜦羠蟂槹 4%ጱከ篟矎硯ᰁ牐

(5) ਠ碉௔
ၚ㵕碍硁ਠ碉௔ොᶎ牧岄傀蜦禂翄懯虻碘Ӿ櫒戢ࣁ

ก۱珀褢ᑡ牧֕獊㾴聹֢ᶎ坌犋᩻螂 10獍殹牧癩吖ੜෝ
0.01%牧硲疥ԏ獊憙傶࿜ᑡ牐

ࢿ圵牏ߝ࿜ᑡݑ矎硯狌碍ොᶎ牧࿜ᑡኦከ篟矎硯櫒ࣁ

瓩ቘ玕௔搡牏ᓕቘොୗ牏獮֢֢ᇔ圵觊膏䵝誢ᰁ缛ग़圵ࢩ

ᔰ୽段牧ᘒ౯㾴࿜ᑡ໓璢ࣁӤ蝄ࢩᔰ虋吖ग़牧犋ฃ蝛Ӟ戺

֌ٌ狌碍牧硲疥ٌ羳傶矎硯狌碍犋嘦ਧଶ塅瑻獉牐

3. 犋嘦ਧ௔膏碻樌ଧڜጱӞ膌௔

(1)犋嘦ਧ௔
狅硁෈糽Ӿݱ獤玟矎硯狌碍ԏ秂伛癩౲塅瑻牧现ٌ୚

አԏፘ橕෈糽牧戺֌࿜ᑡኦከ篟矎硯狌碍ԏ犋嘦ਧ௔牧ݱ

玟矎硯狌碍ԏ犋嘦ਧ௔䕍碉ই蔭 5.4.4ಅ纈牐

矎硯狌碍ࢩ懯ᓒ螂纷Ӿࣁ ظྺ) /ଘො獍疳 /碻 )犔
犥犋ݶ๗֢ԏ聹๗矦ᓒ傶๗֢矎硯狌碍 (獍ු /獍殹 /
๗ )牧Ӟ๗֢ 136ॠ牧ԫ๗֢ 124ॠ牧ᘒ䋿褬ኦ樌聹֢๗
圵缛ᘒ磪虋吖牧Ӟ๗夹傶ߝᔰ牏玟ऒ膏ࢩ穥狡牏Ո傶ࢩ

110ᛗ 140ॠ牪ԫ๗夹 90ᛗ 130ॠ牐ၚ㵕碍硁傶࿜ᑡ聹
֢ᶎ坌牧傶蜦甛䨝翄懯虻碘牧֕๚懿袅犋嘦ਧ௔牧狌狅

2006 IPCC瞲ܖ戔ਧ犋嘦ਧ௔傶 5%牐ำ玕笴玊 (GWP)䋿
褬ٍ磪盄य़ጱ犋嘦ਧ௔牧簁ࣁ IPCC瞲ܖӾ૪疥ٌ戔ਧ傶
ৼ牐ࢩ稗ےਧጱࢴ

ग़執矎硯狌碍犋嘦ਧ௔य़ෝࢩ 60%牧蟂獤㷢碍覍ଉ
眲獤㬙牧狅硁 IPCC瞲ܖୌ捍牧犥茹瑿ܜ嬄ොဩ蝱ᤈ戺֌牧
硲ڥአ SimulAr敟誢犥茹瑿ܜ嬄ဩ牧֌ᓒከ篟矎硯ᰁ犋嘦

蔭 5.4.2  稲ଙݱ玟࿜ᑡ聹֢ᶎ坌
(㻌֖物獍殹 )

ଙ犩 岄玖牏चᵇ ਩葦 ໘瑼牏碝ᒓ 舏礣 岄Ӿ牏୼玕牏
ಭܖ

襇຋牏ࡱ嬝牏
岄ܖ ṛᵜ牏੽䩚 臺荳牏岄䩚

Ӟ๗ᑡ ԫ๗ᑡ Ӟ๗ᑡ ԫ๗ᑡ Ӟ๗ᑡ ԫ๗ᑡ Ӟ๗ᑡ ԫ๗ᑡ Ӟ๗ᑡ ԫ๗ᑡ Ӟ๗ᑡ ԫ๗ᑡ Ӟ๗ᑡ ԫ๗ᑡ Ӟ๗ᑡ ԫ๗ᑡ

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 19,537 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 12,579 12,241
1992 2,422 912 12,858 3,097 31,436 29,165 11,966 11,602 61,156 58,199 62,564 58,556 14,657 14,151 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 54,585 11,868 10,624 12,682 13,086
1997 1,254 448 12,594 783 27,055 26,271 10,111 10,102 53,307 49,096 72,252 52,319 11,389 9,334 14,048 13,849
1998 1,114 409 12,374 536 26,434 24,605 9,783 9,702 51,995 48,335 72,383 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 72,515 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 - 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 - 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 - 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 42,980 37,132 61,913 40,831 10,842 1,421 15,356 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 17,441 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 5,515 5,030 43,410 34,497 64,042 38,343 10,517 1,576 15,852 15,059 
猋戢物虻碘㬵რ傶蜦甛䨝ԏ蜦禂翄懯ଙ䁭 26 牐 

26 ᤈ硰ᴺ蜦禂甛㹓䨝牧Ӿ苉࿆㾴蜦禂翄懯ଙ䁭牧2019牐
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ਧ௔牧ݱच๜㷢碍碍꧊秇硈稞碍傶 1,000稞牐ፘ橕㷢膏奾
ຎ碍ই蔭 5.4.4ಅ纈牐ኧ茹瑿ܜ嬄秇硈ොဩ֌ᓒ࿜ᑡኦከ
篟矎硯ᰁԏ犋嘦ਧ௔傶夹 -21.39% ~ 16.48%牐

(2) 碻樌ଧڜጱӞ膌௔物
1990ଙᛗ2018ଙᴻݣӾ牏୼玕牏ܖಭ膏襇຋牏ࡱ嬝牏

獋瑿玟ๅ碝矎硯狌碍क़牧ٌ訏瑿玟矎硯狌碍璂姘瞱Ӟܖݣ

膌牐ݚಅ磪瑿玟ၚ㵕碍硁㬵რ现懯ᓒොဩԽ姘瞱Ӟ膌牐

4. 粬ਧ矎硯რጱ QA/QC现礚挨

ၚ㵕碍硁Ԇᥝ㬵ᛔ蜦甛䨝ԏ蜦禂翄懯藲礚虻碘牧ᘒ

蜦甛䨝狅硁翄懯ဩ牏翄懯ဩ碞ᤈ奞㳷现ٌ犢磪橕ဩ犤ԏ憒

࿜ᑡ圵༙
ከ篟矎硯ᰁ
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瑽 5.4.1  岄傀 1990ଙᛗ 2018ଙ࿜ᑡ圵༙ከ篟矎硯ᰁ

蔭 5.4.3  稲ଙݱ玟࿜ᑡኦከ篟矎硯ᰁ
(㻌֖物܉獍㽉ԫ࿔玕繞吚ᰁ )

ଙ犩 岄玖牏चᵇ ਩葦 ໘瑼牏碝ᒓ 舏礣 岄Ӿ牏
୼玕牏ܖಭ

襇຋牏
ܖ嬝牏岄ࡱ ṛᵜ牏੽䩚 臺荳牏岄䩚 者矎硯ᰁ

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 15.19 109.83 58.35 305.57 359.39 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 95.17 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 2.67 6.59 75.13 41.99 252.62 322.79 24.19 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 14.17 60.84 640.24 
2006 1.67 5.40 31.12 30.79 214.11 272.85 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 5.17 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 
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ਧ粬獨懪毈̿蜦眐藲礚ૡ֢戺裬ᥝ讨̀牧૪ୌ缏ਠ珿ԏ蜦

眐藲礚ګଶ QA/QC现礚挨窕纷伛猋牐蜦禂蟂槹蜦羠叨禂
蟂獤 (珀 3.C牏3.D牏3.E牏3.F牏3.G牏3.H)伩ਰ穥誢矎硯竃
㲘螂纷Ӿ牧ضਞ矎䌕疑蘄扇现ݶᤈ疛捍秚ګ牪蜦羠蟂獤竃

㲘ڡᑤਠ౮盅牧ٚ螩藶䌕疑䋊ᘏಅ奲౮ԏ疛捍ੜ奲牧疛捍

碍硁ԏྋ嘦௔牧㪔൉׀硬珿ୌ捍牧妿狕ྋ盅ٚ൉蝑蜦甛䨝

ಅ౮缏ԏ蜦禂蟂槹伩ਰ穥誢䌕疑疛捍䨝牧妿疛礚狕ྋਧᑤ

盅牧ਠ౮蜦禂蟂槹伩ਰ穥誢矎硯竃㲘褩ྦྷԏ QA/QC现礚
挨牐磧盅蝑ᤈ硰ᴺ絑ह狒虁ᗟ㬫ٌݶ犢蟂槹ԏ竃㲘牧旰ቘ

㾴疑伩ਰ穥誢竃㲘ԏ QA/QC现礚挨纷ଧ牐

ኧෝከ篟ֵአ๜ࢿ矎硯狌碍牧傶ԧ薹๜ࢿ藲礚狌碍

ԏ伛嘦௔牧硲ڊڜ膏㾴क़࿜ᑡኦከ篟矎硯狌碍穉斃牧ই蔭

5.4.5ಅ纈牧矎硯狌碍櫒ኼ犵ෝٌ犢㾴疑牧֕Ֆෝ癩吖塅瑻
獉牧䛑膏ݱ㾴蜦禂聹֢ොୗ癩吖磪橕牐

5. 粬ਧ矎硯რጱ᯿碝懯ᓒ

狅硁檔缛 (2019)32 犥竊窕㶧虋ොဩ蝫媲ᰁ介ݣӾ
襮痷膏ࡱ嬝競ݗከ篟矎硯ᰁๅ碝ݣӾ牏୼玕牏ܖಭ膏襇

຋牏ࡱ嬝牏ܖݣ瑿玟ܻ㬵୚አੂ樂ᗛဩ (Closed Chamber 
Method)(Yang, et al., 2009)33 ᰁ介ጱ矎硯狌碍牧㪔᯿碝懯

猋戢物矎硯狌碍傶塅瑻౲Ӿ֖碍 (塅瑻 )

27檔ቡ紋牏皘瘂㱁牏胪ྋਡ牏檔ਈ䅬牏຋碭毗牏莞监襡牏艾ᐽ笰牏皘य़妿牏ሴታᒍ牏皰梁岉牧岄傀Ӿ蟂࿜ᑡኦከ篟矎硯ᰁ介膏֌ᓒ牐2019牧㫎籆癲ኞ
眲䋊䋊䨝牏岄傀裾๗ኞ眲Ꮈ绗翕牏岄傀蝢ᰁᎸ绗翕肥ݳଙ䨝牧臺荳ط盋牧岄傀牐

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

29  Ministry of the Environment, Japan, National Greenhouse Gas Inventory Report of Japan, 2018.
30  Institute for Environmental Protection and Research (ISPRA), Italian, Italian Greenhouse Gas Inventory 1990-2016 National Inventory Report, 2018.
31 Yang, S. S., Lai, C. M., Chang, H. L., Chang, E.H., Wei, C. B., Estimation of methane and nitrous oxide emissions from paddy fields in Taiwan. 
Renewable Energy, 34:1916‒1922, 2009

32 檔ቡ紋牏皘瘂㱁牏胪ྋਡ牏檔ਈ䅬牏຋碭毗牏莞监襡牏艾ᐽ笰牏皘य़妿牏ሴታᒍ牏皰梁岉牧岄傀Ӿ蟂࿜ᑡኦከ篟矎硯ᰁ介膏֌ᓒ牐2019牧㫎籆癲ኞ
眲䋊䋊䨝牏岄傀裾๗ኞ眲Ꮈ绗翕牏岄傀蝢ᰁᎸ绗翕肥ݳଙ䨝牧臺荳ط盋牧岄傀牐

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

蔭 5.4.5  ከ篟蝢ᰁ膏矎硯ᰁ穉斃
㾴疑 ๗֢ 矎硯狌碍 kg CH4/ha 箑竪ᓕቘ 狌碍獤觊

෭๜ 29 㻌๗ 49 ~ 247 㻌稞矎࿜ 瓩觊ࣳࢿ

嬝य़ڥ 30 㻌๗ 250~330 㻌稞౲ग़稞矎࿜ 箑竪觊ࣳ牏砮圵ොୗ

岄傀 31 1๗֢ 64 (23~95)
ग़稞矎࿜

瑿玟

2๗֢ 116 (88~144) 瑿玟

蔭 嬄ဩԏ犋嘦ਧ௔奾ຎܜ玟࿜ᑡኦከ篟矎硯狌碍㷢碍膏茹瑿ݱ  5.4.4

瑿玟 ๗֢
ၚ㵕碍
硁犋嘦
ਧ௔

ከ篟矎硯狌碍犋嘦ਧ௔㬵რ膏꧊ 矎硯ᰁ膏犋嘦ਧ௔
ከ篟矎硯狌碍

聹֢๗癩吖 ๗֢矎硯狌碍
犋嘦ਧ௔

矎硯ᰁ
(2018ଙ ) 犋嘦ਧ௔

ଘ璂꧊ 秂伛癩 塅瑻
% ظྺ /ଘො獍疳 /碻 ॠ 獍㽉ԫ࿔玕繞吚ᰁ܉

岄玖牏चᵇ
Ӟ๗ᑡ 5 2.12 1.38 0.76~2.74 110~140 -123.79% ~ 114.20% 0.67 -123.85% ~ 117.25%
ԫ๗ᑡ 5 4.85 1.70 - 90~130 -68.84% ~ 61.45% 0.90 -70.34% ~ 61.84%

਩葦
Ӟ๗ᑡ 5 0.69 0.11 - 110~140 -34.09% ~ 25.06% 6.30 -34.45% ~ 25.37%
ԫ๗ᑡ 5 3.89 0.94 - 90~130 -54.56% ~ 41.36% 0.00 -

໘瑼牏碝ᒓ
Ӟ๗ᑡ 5 0.89 0.05 - 110~140 -19.37% ~ 6.87% 13.71 -20.20% ~ 8.05%
ԫ๗ᑡ 5 4.15 1.32 - 90~130 -66.64% ~ 50.85% 21.50 -66.65% ~ 52.04%

舏礣
Ӟ๗ᑡ 5 2.92 0.83 - 110~140 -55.96% ~ 49.11% 13.14 -55.84% ~ 50.91%
ԫ๗ᑡ 5 3.89 0.94 - 90~130 -50.01% ~ 42.74% 14.55 -47.97% ~ 47.49%

岄Ӿ牏
୼玕牏ܖಭ

Ӟ๗ᑡ 5 1.13 6.08 0.92~1.26 110~140 -27.78% ~ 0.32% 43.41 -28.29% ~ 0.68%
ԫ๗ᑡ 5 6.07 24.04 5.86~6.15 90~130 -24.29% ~ 1.89% 157.82 -24.23% ~ 3.70%

襇຋牏
ܖ嬝牏岄ࡱ

Ӟ๗ᑡ 5 1.84 5.97 1.32~2.36 110~140 -28.55% ~ 18.49% 96.06 -28.10% ~ 19.12%
ԫ๗ᑡ 5 5.88 1.00 - 90~130 -37.63% ~ 27.97% 167.75 -37.13% ~26.99%

ṛᵜ牏੽䩚
Ӟ๗ᑡ 5 0.82 - 0.02~13.16 101~135 -52.93% ~ 847.60% 10.48 -52.71% ~ 857.18%
ԫ๗ᑡ 5 2.94 -

臺荳牏岄䩚
Ӟ๗ᑡ 5 2.11 1.46 - 110~140 -129.59% ~ 117.88% 27.29 -129.17% ~ 118.50%
ԫ๗ᑡ 5 4.21 2.64 - 90~130 -123.17% ~ 104.74% 47.17 -122.89% ~ 102.60%

者懯 ̴ 620.91 -21.39% ~ 16.48%
猋戢物̿ ਩葦 牏̀̿ 舏礣 矎̀硯狌碍ԏ懯ᓒ꧊牧狅蟂䨝獉疛捍ୌ捍牧藲碉傶ٌਙ瑿玟ԏԫ๗֢ଘ璂꧊牐̿ ಭܖӾ牏୼玕牏ݣ 牏̀̿ 襇຋牏ࡱ嬝牏ܖݣ 懯̀ᓒ꧊牏

秂伛癩牏塅瑻缛虻碘㬵რ : 檔缛Ո牧2019 27牐ٌ訏懯ᓒ꧊牏秂伛癩牏塅瑻缛虻碘㬵რ物Yang et al., 2009 28
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ᓒݣӾ牏୼玕牏ܖಭ膏襇຋牏ࡱ嬝牏ܖݣ獋瑿玟࿜ᑡከ篟

矎硯ᰁ牧㪔狅㾴疑伩ਰ穥誢矎硯竃㲘疛捍䨝 105ଙᒫ 2稞
甛㹓䨝捍䌕疑䨝捍疥矎硯ᰁࢧ๒ๅ碝ᛗ 1990ଙ牐

6. 粬ਧ矎硯რጱ硬珿懯向

ፓ獮懯ᓒ୚አԏ࿜ᑡኦከ篟矎硯狌碍傶 11ଙ獮犥ੂ
樂ᗛဩ (Closed Chamber Method)蝱ᤈ藲礚虻碘 (Yang 
et al., 2009)32牧櫒種ොဩࣁᰁ介螂纷ݢ胼Ꮘ瓥ᛔ簁制眲牧
蝨౮ᰁ介藮癩牧֕ኧෝ藲礚皞ာӬ虻碘ग़牧Ֆٍ磪Ӟਧԏ

դ蔭௔牧ᘒ傶๜竃㲘懯ᓒ୚አ牐ፓ獮牧蜦甛䨝蜦禂手涢ಅ

ҁ墋圸蜦手ಅ҂૪ڥአ樄硯ୗከ篟獤ຉ㰽ᰁ介ݣӾ襮痷

膏ࡱ嬝競ݗ 2蒂手涢ኦ࿜ᑡ圵༙๗Ӿ叨ኞԏከ篟 (檔缛牧
2019)33牧૪朼䌘̿ݣӾ牏୼玕牏ܖಭ̀膏̿襇຋牏ࡱ嬝牏
獋瑿玟ԏከ篟矎硯狌碍֢狕ྋ牧盅媲疥瞱媲藲礚ٌ̀ܖݣ

ਙ瑿玟࿜ᑡከ篟矎硯狌碍牐 

5.5 蜦禂ࢿ瓩 (3.D)
࿔玕㫎穦ጱ矎硯獤傶ፗ矑矎硯现樌矑矎硯牧ፗ矑௔࿔

玕㫎穦矎硯傶蜦禂ၚ㵕牧۱ೡ蜦瑿碞አ玕䋊穦胅牏磪秚穦

胅牏֢ᇔ䵝誢ጱई獈౲硬虋ࢿ瑿ڥአᓕቘ缛牧蝡犚蜦禂ၚ

㵕ֵ穦ᔰ蝱獈ࢿ瓩牧蝨౮ࢿ瓩磪硳௔穦ጱीے牏脒穦ᰁी

獋㮆و牧ᘒ蝨౮࿔玕㫎穦ጱ矎硯牐樌矑௔࿔玕㫎穦矎硯ے

蝝䕩物ٌӞ傶蜦禂ࢿ瓩碞አԏ胅碘犥࿕ (NH3)޾穦࿔玕ᇔ
(NOX)䠁碂牪ݚӞ蝝䕩傶ࢿ瓩Ӿጱ穦ᔰ妿႟။޾蝞窕ᑏڊ牐
Ӥ蝄穦რ牧磧奰犥栅櫝ৼ (NH4+)޾繅蠑櫝ৼ (NO3-)ࣳ眲
ٚ蝱獈ࢿ瓩޾࿜Ӿ盅牧叨ኞ࿔玕㫎穦矎硯牐

5.5.1蜦禂ࢿ瓩ጱ࿔玕㫎穦ፗ矑矎硯

1. 矎硯რ现㶓獤觊ጱ矟蝄

ፗ矑௔࿔玕㫎穦矎硯狌傶Ո傶胅碘碞አ牏ࢿ瑿ڥአ膏

ᓕቘ牧ֵ穦ᔰ蝱獈ࢿ瓩牧ीࢿے瓩磪硳௔穦牧൉܋繅玕޾

脒穦ᰁ牧蝱ᘒीے࿔玕㫎穦ԏ矎硯ᰁ牐

蜦禂ࢿ瓩Ӿ࿔玕㫎穦ԏፗ矑矎硯֌ᓒ牧۱ೡ犥ӥ穦

რ物(1)玕胅 (FSN)牪(2)磪秚穦胅 (FON)牧ই㵕ᇔ羜胅牏ञ胅牏
䔂࿜࿱窈缛牪(3)硯粩㵕ᇔԏ珀穦矎အᇔ (FPRP)牪(4)֢ᇔ
䵝誢 (FCR)牧珀瑿Ӥ޾瑿ӥ蟂ԏࢴ穦֢ᇔ膏粩艟缛牪(5)纀
搡ࢿ瓩ࢩ硬虋ࢿ瑿ڥአ膏ᓕቘ牧ࢿ瓩磪秚搡纀玕ԏ穦䠔०

(FSOM)牪(6)磪秚ࢿ瓩 (FOS)ԏ矎࿜޾ᓕቘ牐

岄傀蜦瑿ࢿ瓩磪秚搡珀ᰁ 3%犥Ӥ㰍ܛ 8% (挹缛牧
2005)34牧Ӟ膢聹瑿ࢿ瓩磪秚搡๚螈磪秚ࢿ瓩च伛 (>20%)牧
Ӭ篷硯粩㵕ᇔԏၚ㵕碍硁牧ࢩ種蜦聹磪秚ࢿ瓩现硯粩㵕ᇔ

矎အᇔ種獋殻殻ፓ犋懯獈牐岄傀蜱ଙവ皞ኻ粩羜ੳ蜦瑿ٚ

አ现ဝ႖ဝ竉蜦瑿胅獤ֵአ缛懯向牧֕౼ᛗፓ獮傶ྊ牧ڥ

櫒簁ኩ藶碞箑蜦瑿૪螈 8,600獍殹牧ٌ֕ၚ㵕碍ᰁ੢๚螈
蜦羠蟂槹矎硯ᰁጱ 5%牧硲੢๚懯獈牧๚㬵疥褢媲ڜ獈蜦
禂翄懯ଙ䁭Ӿ牧㪔懯ᓒٌ伩ਰ穥誢矎硯ᰁ牐

2. ොဩ抷捍氂

(1) 懯ᓒොဩ
蜦禂ࢿ瓩ጱ࿔玕㫎穦ፗ矑矎硯藲礚牧岄傀螂݄૪蝱ᤈ战

ग़Ꮈ绗牧۱珀犋֢ݶᇔ࿔玕㫎穦矎硯狌碍꧊牐簁ᘒ牧匍ᤈ蜦

禂ࢿ瓩ጱ矎硯狌碍꧊䛑አӤฎ犥㻌֖ᶎ坌֢傶च器牧篷ဩਠ

碉蔭纈裾๗蜦禂犋֢ݶᇔӥ穦ᔰֵአᰁጱ虋玕牐ࢩ種牧ၚ㵕

碍硁犥ࢿ瓩ᶎ坌֢傶֌ᓒच器㪔犔犥ᶎ坌ԏ矎硯狌碍牧犥糷

஑蜦禂ࢿ瓩ጱ࿔玕㫎穦矎硯ᰁၚ㵕碍硁Ֆ䨝狅岄傀蜦禂聹֢

㾴眐犋ݶ蝱ᤈ藲碉牐֌ᓒොୗই獍ୗ 5.5.1ಅ纈物

獍ୗ 5.5.1ᓕቘࢿ瓩Ӿ࿔玕㫎穦ፗ矑矎硯

N2Oፗ矑 ‒N = ᓕቘࢿ瓩Ӿ N2O- Nԏଙፗ矑矎硯ᰁ牧獍㽉 /ଙ
N2O‒NN碞አᰁ = ᓕቘࢿ瓩Ӿ碞አ N2O- Nᰁԏଙፗ矑矎硯ᰁ牧獍㽉 /ଙ
N2O‒NOS = ᓕቘ磪秚ࢿ瓩Ӿ N2O -Nԏଙፗ矑矎硯ᰁ牧獍㽉 /ଙ
N2O‒NPRP = 羜ੳ缛矎အᇔෝ硯粩ࢿ瓩ԏଙፗ矑矎硯ᰁ牧獍㽉 /ଙ
FSN = 碞አ珀穦玕胅ෝࢿ瓩ԏଙፗ矑矎硯ᰁ牧獍㽉 /ଙ
FON = 碞አ磪秚穦胅ᰁ牧獍㽉 /ଙ
FCR = ֢ᇔ䵝ኸᇔ穦ᰁ牧獍㽉 /ଙ
FSOM =  纀搡ࢿ瓩Ӿ纀玕ጱଙ穦ᰁ牧膏ࢿ瑿ڥአ౲ᓕቘ虋玕୚蚏ጱࢿ瓩磪

秚搡Ӿࢿ瓩繞ጱ䠔०ፘ橕肥牧獍㽉 /ଙ 
FOS =  ᓕቘ /矎࿜磪秚ࢿ瓩ጱଙଶᶎ坌牧獍殹 /ଙ (ӥ秂 CG, F, Temp, 

Trop, NR ޾ NP 獤獨瞲蜦ኦ现艟瑿牏຋瑿牏伩癲牏籆癲牏੄籧訅޾
虳籧訅 ) 

FPRP=ྯଙ硯粩ᇗኻ矎အञ坌ࣁ艟䁰牏粩䁰޾瑻䁰Ӥጱ羜ੳ穦ᰁ牧獍㽉 /ଙ
EF1=穦ಭ獈ک෷ኦ୚蚏ጱ N2O- N矎硯ጱ矎硯狌碍牧獍ු /獍ු穦ಭ獈
EF1FR=穦ಭ獈ک࿜ᑡኦ୚蚏ጱ N2O- N矎硯ጱ矎硯狌碍牧獍ු /獍ු穦ಭ獈
EF2=矎࿜ /ᓕቘ磪秚ࢿ瓩Ӿ N2O -N矎硯ጱ矎硯狌碍牧獍ු /獍殹 /ଙ
EF3PRP= 硯粩ᇗኻ矎အञ坌ࣁ艟䁰牏粩䁰޾瑻䁰Ӥಅ୚蚏ጱ N2O- N矎硯

ጱ矎硯狌碍牧獍ු /獍ු穦

瓩磪秚搡珀ᰁय़ෝࢿ౯㾴ࢩ 20%ԏ穉ֺ犵牧膏硯粩
ኻ訅ොୗ準੝Ӭ篷ፘ橕ၚ㵕碍硁牧硲 N2O‒NOS牏N2O‒NPRP
種獋殻犋ڜ獈懯ᓒ牐

34  挹ी狰牏㴤囃ᐪ牏檔໗ำ牧ࢿ瓩胅ێ膏ݳቘ玕碞胅牧ݳቘ玕碞胅䌕ږ牧ᤈ硰ᴺ蜦禂甛㹓䨝蜦禂手涢ಅ牧121:43-62牧2005牐
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N2O-N 矎硯矦ᓒ傶࿔玕㫎穦 (N2O)矎硯ጱ懯ᓒ獍ୗ
ই獍ୗ 5.5.2牐

獍ୗ 5.5.2 N2O-N 矎硯矦ᓒ傶࿔玕㫎穦 (N2O)矎硯獍ୗ

N2O矎硯ᰁ = N2O-N 矎硯ᰁ � 44/28

౯㾴蜦禂ࢿ瓩Ӿ碞አ穦ᔰ牧۱ೡ玕䋊胅碘ጱ碞አ穦

珀ᰁ牏㬵ᛔ㵕ᇔ羜胅౲ञ胅ԏ磪秚穦珀ᰁ牏֢ᇔ䵝誢ᰁ

ಅ碞አጱ穦珀ᰁ缛牐犥ӥ蝱Ӟྍ藯กݱ殻㬵რ矎硯穦珀

ᰁԏ懯ᓒ牐

A. ྯଙ碞አෝࢿ瓩ጱ玕胅穦珀ᰁ (FSN)
懯ᓒ蜦瑿玕䋊穦胅ጱ碞አᰁ牧玕䋊穦胅者አᰁ୚አܨ

蜦禂翄懯ଙ䁭牐ࢩ 2006 IPCC竃㲘瞲ܖӾ牧ࣁ穦胅碞አ叨
ኞԏ࿔玕㫎穦矎硯玟獤࿜෷ኦ牧硲襑玟獤࿜෷ኦ穦胅碞አ

ᰁ牐ࣁ蜦甛䨝蜦羠ᗟ̿ᑡ址ኞ叨౮๜藲礚䁭35̀ޞӾ牧磪

岄傀ݱ翻૱࿜ᑡኞ叨ԏ玕䋊膏磪秚胅碘碞አ藲礚虻碘牐硲

୚አ䁭ޞӾݱ๗֢ଘ璂穦胅碞አᰁ֢傶࿜ኦ碞穦珀ᰁ֌ᓒ

(๜䁭ޞಅ୚አ࿜ኦ碞穦珀ᰁ虻碘ኧ蜦羠ᗟፗ矑൉׀ )牧ࢩ
種࿜ኦ者碞穦胅碞አᰁ傶 1牏2๗֢㻌֖ᶎ坌碞穦珀ᰁ犔
犥࿜ᑡ圵༙ᶎ坌ᘒ஑牐෷֢穦胅碞አᰁ㳷ኧ獊㾴者玕胅碞

穦珀ᰁಕᴻ࿜ᑡ穦胅碞አᰁᘒ஑牐

B. ྯଙ碞አෝࢿ瓩ጱ磪秚胅穦珀ᰁ (FON) 
碞አጱ磪秚穦胅 (FON)狌瞲ࢿ瓩磪秚穦ಭ獈ጱᰁ牧ֵ

አ獍ୗ 5.5.3蝱ᤈ懯ᓒ牧۱ೡ碞አࢿک瓩Ӿጱᐷኻ羜牏䔂
࿜࿱窈牏ञ胅膏蜦叨ےૡ叨ኞԏ䔂祌ᇔ缛牐磪橕蜦禂磪秚

䔂祌ᇔ牧岄傀Ӟ膢蕣౮ञ胅౲ፗ矑碞አෝኦ樌牪ᘒ࿱窈牏

䔂࿜蟂獤牧ፓ獮蜦牏ኻ粩缛ፘ橕叨禂ጱ࿱窈౲䔂࿜ग़妿蒂

ቘ盅牧ፗ矑矎硯ෝ瑿ᶎ࿜誢౲犥䔂祌ᇔ蒂ቘ牐֕ᛔ 2011
ଙ蜦甛䨝狅硁̿ 䔂祌ᇔ竃ቘဩ വ̀㵕ኻ粩䔂࿜蜦瑿ٚڥአ牪

絑狒ᗟ 2016ଙ狕硬̿࿜࿱礕ᴠလഷ碞现䲒介ኩ䁭ᓕቘ旰
ဩ̀牧य़ێവ皞ဝ႖ဝ竉蜦瑿胅獤ֵአ缛牧ݢ仂੝玕䋊胅

碘ֵአ牏褔犵䔂࿜蒂ቘ౮๜牏仂娓瑿ᶎ࿜誢猻訅玕缛硳

ፅ牧ٌ֕ၚ㵕碍ᰁ੢๚螈蜦羠蟂槹矎硯ᰁጱ 5%牧硲੢๚
懯獈牧๚㬵疥褢媲ڜ獈蜦禂翄懯ଙ䁭Ӿ牧㪔懯ᓒٌ伩ਰ穥

誢矎硯ᰁ牐

獍ୗ 5.5.3碞አࢿک瓩ጱ磪秚胅穦珀ᰁ

FON = (FAM+FSEW+FCOMP+FOOA)� 0.78� 2.4%
FON = ྯଙ碞አࢿک瓩Ӿጱ磪秚穦胅者ᰁ (犋珀硯粩ᇗኻ )牧獍㽉 /ଙ 
FAM = ྯଙ碞አࢿک瓩Ӿጱᇗኻ羜胅ᰁ牧獍㽉 /ଙ
FSEW = ྯଙ碞አࢿک瓩Ӿጱ࿱窈牏࿱࿜穦者ᰁ牧獍㽉 /ଙ
FCOMP = ྯଙ碞አࢿک瓩Ӿጱञ胅穦者ᰁ牧獍㽉 /ଙ
FOOA = ྯଙአ֢胅碘ጱٌਙ磪秚Ⴒےᇔጱᰁ牧獍㽉 /ଙ
0.7839=Ԧᇔ穉 
 2.4%40,41=磪秚穦胅ԏ穦珀ᰁ

ࣁ 1990ଙᛗ 2000ଙ牧FON懯ᓒ傶蜦禂翄懯ଙ䁭Ӿ
̿ञ胅̀(FCOMP)膏̿ᐷኻ羜̀(FAM)ԏ者޾牧獤獨瞲芨觊ञ
胅牏䓫胅膏ᐷኻ羜缛牪2001ଙ盅蜦禂翄懯ଙ䁭㳷犋ٚ懿
袅ᐷኻ羜膏ञ胅缛磪秚胅碞አᰁ牧旉懿袅ෝ翑ᜋ㾴࿆ಅ஑

癱Ӿ牐FON୚አ翑ᜋ㾴࿆ಅ஑癱ԏ蜦禂䔂祌ᇔ矎硯癱ጱ̿ ञ

胅 (̀FCOMP)膏̿ ᐷኻᛣ䂵碘 (̀FOOA)ԏ者޾牧獤獨۱珀芨۱牏
ᐷኻ羜牏莨ຎ䵝竉缛殻ፓ膏ᑡ䵹缛殻ፓ牐ݱଙଶے者盅牧

犔Ԧᇔ穉 0.7836ٚ犔犥穦珀ᰁ 2.4%37, 38(0.4ᛗ 4%)牧դ蔭
碞አጱ磪秚穦胅 (FON)牐

C.֢ᇔ䵝誢ጱ穦ᔰ (FCR)
๜殻懯ᓒࢧ稳ࢿ瓩ጱ֢ᇔ䵝誢Ӿጱ穦珀ᰁ牧狌ℂ瑿Ӥ

౲瑿ӥ蟂䵝誢ጱ֢ᇔ叨ᰁ翄懯虻碘޾毆戔狌碍蝱ᤈ֌ᓒ牐

穦珀ᰁ璂޾叨ᰁ穉ֺ牏ๅ碝碻樌ܛᇔ觊ࣳጱ䵝誢֢ݶ犋ࢩ

犋ݶ牧䛑獤獨懯ᓒԆᥝ֢ᇔ觊ࣳጱ䵝誢穦珀ᰁ牧簁盅者޾

ಅ磪֢ᇔ觊ࣳጱ穦珀ᰁ牐2006 IPCC瞲ܖୌ捍ᛗ੝疥֢ᇔ
獤傶物(1)覍ࢴ穦址ᇔ֢ᇔ (ֺইሳ罡牧࿜ᑡ牧ੜ變牧य़變缛 )牪
觊ᨗ޾穦址ᇔࢴ(2) (ֺইय़ᨗ牧Ԧᨗ牧炚琺ᨗ牧瞇ᨗ缛 )牪
(3)礬芉֢ᇔ (ֺই牧泷衝萈牧綎萈牧๙萈缛 )牪(4)ࢴ穦粩
艟֢ᇔ (舒莂牧ӣ茆艟缛 )现 (5)ٌਙ粩艟牐狅 2006 IPCC
瞲ܖୌ捍牧֢ᇔጱ叨ᰁ翄懯虻碘襑ೲ䋿瑿Ԧ᯿౲準᯿蝱ᤈ

䁭ޞ牧礬硁䋿褬蜦禂砺֢眐୵ݢ䟖አ狕ྋ狌碍֌ᓒԦᇔ搡

叨ᰁ牐֢ݱᇔ矦ᓒጱݳ螕௔膏狕ྋොୗ玲究ෝݱ㾴䁭ޞӾ

䟖አጱ秂伛膏聹֢ࣳୗ犋ݶᘒ吖牐

౯㾴ጱ蜦禂䵝誢篱籞Ԇᥝฎ犥ᑡ醖傶Ԇ牧ٌ犢ইᨗ

觊牏ሳ罡牏ኚ莕缛䵝誢ԏ篱籞ᰁ禅੝牧硲戔ਧ傶襉牪ᑡ醖

ֵአ窕ݻ牧ࣁ翑ᜋ㾴࿆ಅ஑癱緡磪֌ᓒԏ翄懯虻碘牧۱珀

֢傶ञ胅౲䂵碘缛牧硲䌘ෝ๜殻֢ᇔ䵝誢ԏ֌ᓒ牧犥ၚ㵕

碍硁҆ᑡ醖疰瑿矓ईᰁ懯ᓒ牐ٌ訏֢ᇔ䵝誢矓ई֌ᓒӾ牧

35  ᤈ硰ᴺ蜦禂甛㹓䨝蜦羠ᗟ牧ᑡ址ኞ叨౮๜藲礚䁭ޞ牧2018牐
36  檔Ռ箸牧磪秚搡胅碘ጱ䲒介膏౮獤獤ຉ奾ຎԏ薹ຉ牧磪秚搡胅碘ԏ粬௔膏ᓕቘᎸ聜䨝䌕ږ牧 p. 58-67牧㾴缏Ӿ岉य़䋊ࢿ瓩藲礚手涢Ӿஞ翥玢牧
2003牐

37  ᤈ硰ᴺ蜦禂甛㹓䨝牧胅碘ᥝ薩牧2001牐
38  ᤈ硰ᴺ蜦禂甛㹓䨝蜦羠ᗟ牧֢ᇔ碞胅ಋ㲘牧2003牐
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岄傀蜦禂砺֢聜䙼ฎፗ矑聹獈ኦӾ牧ࢩ種犋狶篱籞缛ٌ犢

殻ಕᴻ牐ݚ㷢ᘍ蜦甛䨝䌘ෝ蜦瑿粩艟牧ӣଙ犥Ӥๅ碝Ӟ稞

ኩ覿愆ۗӥ牧戔ਧ౯㾴֢傶ኞ叨粩艟ԏ蜦瑿ๅ碝毱ሲ傶ݢ

3ଙ牐౯㾴ኦ樌翑胅緡磪ፗ矑ԏၚ㵕碍硁牧犋ٚ狶䵝誢穉
ֺ矦ᓒ牐֢ݱᇔ䵝誢ᰁ懯ᓒୗইӥ物

獍ୗ 5.5.4๜֢ࢿᇔ䵝誢叨ኞጱ穦ᰁ

FCR-rice =(Riceres�Nrice)
FCR-i =(Cropi�Dryi�RAGi�NAGi)
FCR-GFi =(GFi�NGFi)
FCR-grass =(Cropi�Dryi�RAGi�NAGi)�1/ 3
FCR-rice  = ࿜ᑡ䵝誢矓ई穦ᰁ牧獍㽉 /ଙ
Riceres = ࿜ᑡ䵝誢矓ईᰁ牧獍㽉 /ଙ
Nreice = ࿜ᑡ䵝誢穦珀ᰁ牧獍㽉 /獍㽉
i=蔭ୗ犋ݶጱ֢ᇔ觊獨
FCR‒i = ֢ᇔ觊獨 i 䵝誢穦ᰁ牧獍㽉 /ଙ
Cropi =֢ᇔ觊獨 i 者叨ᰁ牧獍㽉 /ଙ
Dryi =֢ᇔ觊獨 i Ԧᇔ穉
RAGi = ֢ᇔ觊獨 i 䵝誢穉
NAGi = ֢ᇔ觊獨 i 穦珀ᰁ牧獍㽉 /獍㽉
FCR‒GFi = 翑胅 i 䵝誢穦ᰁ牧獍㽉 N/ଙ
GFi =翑胅者叨ᰁ牧獍㽉 /ଙ
NGFi =翑胅䵝誢穦ᰁ牧獍㽉 /獍㽉
FCR‒grass = 粩艟䵝誢穦ᰁ牧獍㽉 /ଙ

D.ࢿ瑿ڥአ虋玕౲ᓕቘ֢ဩ (FSOM)୚蚏ጱ纀搡ࢿ瓩磪秚
繞䠔०ಅ疩膌ጱ穦纀玕ᰁ 
FSOM羬瞲ࢿ瑿ڥአ虋玕౲ᓕቘ֢ဩ୚蚏ጱ纀搡ࢿ瓩Ӿ

ᓕ޾አ虋玕ڥ瑿ࢿ瓩磪秚繞ጱ䠔०ಅ疩膌穦ጱ纀玕ᰁ牧ࢿ

ቘ緡䨝䌘ࢿ瓩磪秚繞㱪ᰁ蝨౮᯿ᥝ୽段牐吚ࢿ瓩繞ࢩ࿔玕

ᘒ䠔०碻牧ݶ碻䨝磪穦ጱ纀玕牧ᘒ纀玕ጱ穦傶࿔玕㫎穦ጱ

穦რԏӞ牐

౯㾴蜦瑿ࣁ匍ᤈ蜦禂砺֢ӥ牧ࢿ瓩磪秚搡珀ᰁ珊匍ी

౲姘瞱ଘᤍ制丆ے (᮳缛牧199539 牪挹缛牧200540牪挹膏
檔牧201141 )牧ࣁ篷粬ਧࢿ瑿ڥአ虋玕౲ᓕቘ֢ဩ硬虋ӥ牧
؃戔蜦禂ࢿ瓩Ӿጱ穦纀玕ᰁ虋玕傶襉牧๚֌懯ٌ矎硯ᰁ牐

(2) 矎硯狌碍
矎硯狌碍Ԇᥝ୚አ 2006 IPCC࿔玕㫎穦矎硯ፘ橕毆戔

꧊牧蟂獤ၚ㵕碍硁旉矦狌碍㳷ֵአ๜ࢿ狌碍牧ই蔭 5.5.1牐

(3) ၚ㵕碍硁
A.碞አጱ玕䋊胅碘穦珀ᰁ (Synthetic Fertilizers, FSN)

狅硁蜦禂翄懯ଙ䁭牧玕䋊胅碘ጱ殻ፓ۱ೡ繈蠑栅牏ੳ

ᔰ牏繅蠑栅枂牏蕦ݳ胅碘 (ଘ璂穦珀ᰁ 17.3 %牧蜦羠ᗟ獍
率翄懯 殻牐ই蔭ࢥ(46 5.5.2牐

a.࿜牏෷ኦ碞穦ᰁ
๜殻懯ᓒ蜦瑿玕䋊穦胅ጱ碞አᰁ牧玕䋊穦胅者አᰁ୚

አ蜦禂翄懯ଙ䁭牐磪橕࿜牏෷ኦ穦胅碞አᰁ牧୚ᛔ蜦羠ᗟ̿ ᑡ

址ኞ叨౮๜藲礚䁭ޞ 4̀7Ӿ岄傀ݱ翻૱࿜ᑡኞ叨ԏ玕䋊膏磪

秚胅碘碞አ藲礚牧犥ྯ๗䁭ޞӾݱ๗֢ଘ璂穦胅碞አᰁ֢傶

࿜ᑡኦ㻌֖ᶎ坌碞穦ᰁ֌ᓒ牧࿜ᑡኦ者碞穦ᰁ傶1牏2๗֢聹
֢ᶎ坌犔犥ݱ๗࿜ᑡ㻌֖ᶎ坌碞穦ᰁᘒ஑牪෷֢穦胅碞አᰁ

㳷ኧ獊㾴者玕胅穦ᰁಕᴻ࿜ᑡ穦胅碞አᰁ玲஑牐

39  ᮳濜ᤶ牏๟䜓臑牏࿯ப痷牏珂睲㾴牧岄傀瑿玟ࢿ瓩磪秚搡珀ᰁ现磪秚虻๭ԏ碞አ制丆牧磪秚搡胅碘ݳቘ碞አದ蔩Ꮈ懵䨝䌕ږ牧p.72-83牧ᤈ硰ᴺ蜦禂
甛㹓䨝蜦禂手涢ಅ牧1995牐

40  挹ी狰牏㴤囃ᐪ膏檔໗ำ 2005牧̿ࢿ瓩胅ێ膏ݳቘ玕碞胅̀牧̽ݳቘ玕碞胅䌕̾ږ牧43-62牧岄Ӿ牧岄傀物ᤈ硰ᴺ蜦禂甛㹓䨝蜦禂手涢ಅ牐
41  挹ी狰牏檔໗ำ牧裾๗犋ݶ聹֢ګଶ现֢ᇔ䵝誢ᓕቘ䌘ࢿ瓩磪秚搡珀ᰁጱ୽段牧岄傀蜦禂Ꮈ绗 60 (2)物115-124牧2011牐
42  IPCC, Guidelines for National Greenhouse Gas Inventories Volume 4. Agriculture, Forestry and Other Land Use, Chapter 11: N2O Emissions from 
Managed Soils, and CO2 Emissions from Lime and Urea Application, 2006.

43 檔Ռ箸牧磪秚搡胅碘ጱ䲒介膏౮獤獤ຉ奾ຎԏ薹ຉ牧磪秚搡胅碘ԏ粬௔膏ᓕቘᎸ聜䨝䌕ږ牧 p. 58-67牧㾴缏Ӿ岉य़䋊ࢿ瓩藲礚手涢Ӿஞ翥玢牧
2003牐

44  ᤈ硰ᴺ蜦禂甛㹓䨝牧胅碘ᥝ薩牧2001牐
45  ᤈ硰ᴺ蜦禂甛㹓䨝蜦羠ᗟ牧֢ᇔ碞胅ಋ㲘牧2003牐
46  ᤈ硰ᴺ蜦禂甛㹓䨝蜦羠ᗟ牐蜦羠翄懯 \獍率翄懯 \岄傀瑿玟胅碘叨衴ᰁ꧊牧http://www.afa.gov.tw/
47  ᤈ硰ᴺ蜦禂甛㹓䨝蜦羠ᗟ牧ᑡ址ኞ叨౮๜藲礚䁭ޞ牧2018牐

蔭 5.5.1  蜦禂ࢿ瓩࿔玕㫎穦ፗ矑矎硯ፘ橕狌碍
矎硯狌碍 毆戔꧊ 42 ๜ࢿ꧊ 犋嘦ਧ௔塅瑻

碞አ玕䋊穦胅牏磪秚胅֢޾ᇔ䵝誢犥现ࢿ瓩繞䠔०୚蚏ጱ纀搡ࢿ瓩Ӿ
N2O-N矎硯ጱ矎硯狌碍 (EF1,獍ු /獍ු ) 0.01 0.003 - 0.03

࿜ᑡኦ N2O-N矎硯ጱ矎硯狌碍 (EF1FR,獍ු /獍ු ) 0.003 0.000 - 0.006
硯粩ᇗኻ矎အञ坌ࣁ艟䁰牏粩䁰޾瑻䁰Ӥಅ୚蚏ጱ N2O-N 矎硯ጱ矎硯狌

碍 (EF3PRP, 獍ු /獍ු ) 0.01 0.003 - 0.03
࿜ᑡኦ碞穦胅ᰁ (獍ු /獍殹 ) 㷢ᆙ蔭 5.5.4

磪秚胅 (ञ胅牏ᐷኻ羜胅 )Ԧᇔ穉 43 0.78 t10%
磪秚胅 (ञ胅牏ᐷኻ羜胅 )Ӿ穦珀ᰁ (%) 44, 45  2.4% 0.5 ‒ 4%

༙ᇔ䵝誢穉ሲ膏穦珀ᰁ 㷢ᘍ蔭 5.5.6
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蔭 5.5.3  稲ଙ࿜ᑡኦ㻌֖ᶎ坌碞穦ᰁ
玕䋊穦胅碞አᰁ

๗  ֢ Ӟ๗֢ ԫ๗֢
碞አᰁ 塅瑻 碞አᰁ 塅瑻

ଙ 獍ු /獍殹
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 80~297 223 152~249

蔭 5.5.2 稲ଙ玕䋊胅碘碞አᰁ膏碞穦珀ᰁ 48

(㻌֖物獍㽉 )
ଙ 繈蠑栅 ੳᔰ 繅蠑栅枂 蕦ݳ胅碘 碞አ穦珀ᰁ
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

戢物ݱ胅碘穦珀ᰁ物繈蠑栅物21%牪ੳᔰ物46%牪繅蠑栅枂物20%牪蕦ݳ胅碘物17.3%牧୚ᛔ蜦羠ᗟ翄懯虻碘 50牐

48  ᤈ硰ᴺ蜦禂甛㹓䨝牧Ӿ苉࿆㾴蜦禂翄懯ଙ䁭牧2019牐
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49 ᤈ硰ᴺ蜦禂甛㹓䨝牧Ӿ苉࿆㾴蜦禂翄懯ଙ䁭牧2019牐
50 ᤈ硰ᴺԆ懯蒂牧翑ᜋ㾴࿆ಅ஑癱翥蕣䁭ޞ牧2018牐

蔭 5.5.5  稲ଙᐷኻ羜胅碘碞አᰁ膏碞穦珀ᰁ
(㻌֖物獍㽉 )

ଙ犩 蜦禂翄懯ଙ䁭 翑ᜋ㾴࿆ಅ஑癱 者穦ᰁञ胅 ᐷኻ羜 ᐷኻᛣ䂵碘 ञ胅
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

猋戢物1990‒2000ଙ୚አ蜦禂翄懯ଙ䁭 49Ӿጱञ胅膏ᐷኻ羜牐2001ଙ盅୚አ翑ᜋ㾴࿆ಅ஑癱䁭ޞ 50Ӿጱञ胅膏ᐷኻᛣ䂵碘牐

蔭 5.5.4 稲ଙ࿜ᑡኦ聹֢ᶎ坌膏碞胅ᰁ֌ᓒ

ଙ犩

࿜ᑡ 1๗֢ ࿜ᑡ 2๗֢
࿜ᑡኦ碞穦ᰁ ෷ኦ碞穦ᰁ

ᶎ坌 碞穦ᰁ ᶎ坌 碞穦ᰁ
獍殹 獍ු /獍殹 獍殹 獍ු /獍殹 獍㽉

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
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B. 碞አጱ磪秚胅穦珀ᰁ
౯㾴碞አ磪秚穦胅ԏၚ㵕碍硁୚ᛔ蜦禂翄懯ଙ䁭膏翑

ᜋ㾴࿆ಅ஑癱ၚ㵕碍硁牧ই蔭 5.5.5牐

C.蜦֢ᇔ䵝誢穦ᰁ (Crop Residue, FCR)
狅౯㾴Ԇᥝ֢ᇔࣳ眲膏翄懯虻碘疥֢ᇔ䵝誢獤觊傶物

(1)࿜ᑡ牪(2)覍ࢴ穦址ᇔ֢ᇔ (۱珀ሳ罡牏ṛ羁牏ٌ犢 -
褾羠缛 )牪(3)ࢴ穦֢ᇔ (۱珀苽臺ኞ牏夺ᨗ牏य़ᨗ牏芸ᨗ牏
ᨚᨗ缛 )牪(4)礬芉觊֢ᇔ (۱珀泷衝萈牏ኚ葀牏葴莒牏胪
葴莒牏ٌ犢礬芸觊牏莡牏茼缛 )牪(5)覍ࢴ穦翑胅 (ရ芸牏
ٌ犢㻌砮牏窾砮 )牪(6)ࢴ穦翑胅 (۱珀ኦ芢牏य़ᨗ牏੄揫ᨗ牏
ॡ檚讔牏裡葽ᨗ牏璕现ӣ茆艟牏覇ጼᨗ缛 )牪(7)覍ࢴ穦粩
艟 (粩艟 )牪犊य़觊獨牐

ᇔ翄懯虻碘叨ᰁ藲礚癩吖牧蟂獤֢ᇔ蝱Ӟྍ玟֢ࢩ

獤Ԧᇔ膏準ᇔ牧Ԧᇔ傶֢ᇔ౮ᆧ硩绑牧硩绑ᇔ࿜獤珀ᰁ

20%犥ӥ牧準ᇔ傶֢ᇔ๚ਠᆧ碻硩绑౲࿜獤珀ᰁ 70%犥
Ӥ牐犥๜ࢿፘ橕Ꮈ绗膏毆戔狌碍牧狕ྋ౲螡䢔螕吚Ԧᇔ

穉牏֢ᇔ䵝誢穉޾穦珀ᰁ牧֌ᓒ֢ᇔ䵝誢穦ᰁ牧ই蔭 5.5.6
ಅ纈牐

౯㾴ኦ樌翑胅緡磪ٌ叨ᰁ翄懯牧Ӭग़傶ፗ矑ᘉ聹獈ኦ

Ӿ牧犋ٚ狶䵝誢穉ֺ矦ᓒ牐2001ଙ盅࿜ᑡ矓ई䵝誢ԏၚ
㵕碍硁୚ᛔ翑ᜋ㾴࿆ಅ஑癱꧊牧1990ଙᛗ 2000ଙڥአ࿜
ᑡ者叨ᰁവ֌࿜ᑡ̿疰瑿ᘉ聹矓ई̀ԏ꧊牐蜦֢ᇔ䵝誢矓

ईᰁই蔭 5.5.7ᛗ蔭 5.5.9牐

51  IPCC, Guidelines for National Greenhouse Gas Inventories Volume 4. Agriculture, Forestry and Other Land Use, Chapter 11: N2O Emissions from  
Managed Soils, and CO2 Emissions from Lime and Urea Application, 2006.

52 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.

53 磷柵獊牏战纩紉牏຋殼岄牏ၒᴨኦ牧犋ݶ穦碞አᰁ䌘夺ᨗ矑圵礬ጒ芭 ኞ裾膏叨ᰁԏ୽段牧ᤈ硰ᴺ蜦禂甛㹓䨝ṛᵜ玟蜦禂硬臑䁰Ꮈ绗䕍䁭牧 10(2)物
22-31牧1999牐

54  ຋殼ᐰ牏藥㾴蝫牏諎撉樄牧ྯ绕圵༙໌碍䌘ݶ搡膏吖搡य़ᨗ碢ᗭኞ胍ԏ୽段牧Ӿ苉蜦禂Ꮈ绗牐40(3): 305-314牧1991牐
55  讙㵛ம牏ਟ玌牧ݣӾ瑿玟苽臺ኞ瑿ොߝ圵ԏ奈玕膏ኞ叨ێ戺֌牐岄Ӿ玟蜦禂硬臑䁰Ꮈ绗䕍䁭 46:27-35牧1995牐
56 㸎纨舣牏㸎༥祗牏檔篇ॢ牧࿜臜硩绑瞲碍ጱ㵕眲秇ୗ牧Ӿ苉蜦禂Ꮈ绗牧48(2)物86-99牧1999牐
57 蚅࿞฀牏皘מࡱ牏檔Ӟஞ牧ᰂઊ瑿玟ช瓲֢ኚ葀犋ݶ圵๗䌘璸礬叨ᰁԏ୽段牧Ӿ苉蜦禂Ꮈ绗 45(1): 26-34牧1996牐
58 ᤈ硰ᴺ蜦禂甛㹓䨝牧胅碘ᥝ薩牧2001牐

猋戢物1. 準ᇔ物๚螈ਠᆧ๗ܨ硩绑֢ᇔ౲硩绑ᇔ࿜獤珀ᰁ 70%犥Ӥ牧ই礬芉觊֢ᇔ牐
2. Ԧᇔ物ਠᆧ๗಍硩绑ԏ֢ᇔ牐
ࢩ .3 IPCC毆戔蟂獤֢ᇔԦᇔ穉犋ᒧݳ岄傀䋿褬֢ᇔࣳ眲牧Ԧᇔ穉犥 0.22玲դ牐䌘ෝԦᇔԏԦᇔ穉牏準ᇔԏԦᇔ穉牏䵝誢穉޾䵝誢穦策ଶԏ犋嘦
ਧ௔牧獤獨戔傶 10%牏20%牏50%޾ 50%牐

蔭 5.5.6  ֌ᓒ֢ᇔ䵝誢ಭ獈ࢿ瓩ጱ穦ᰁጱ戔ਧ狌碍
獤觊 奞殻 Ԧᇔ穉 硩绑瞲碍 䵝誢穉 穦ᰁ 狌碍㬵რ

覍ࢴ穦֢ᇔ

࿜ᑡ (Ԧᇔ ) 0.89 50 1.65 0.007 IPCC, 2006 51
蜦手ಅᛔᤈᎸ绗

ሳ罡 (Ԧᇔ ) 53 0.89 Wang缛牧1986 52
ሳ罡 (Ԧᇔ ) 0.88 41 1.38 0.006

IPCC, 2006 51ሳ罡 (準ᇔ ) 0.22 36 1.74
ṛ羁 0.89 43 1.35 0.007
址ᇔ 0.88 39 1.53 0.006
戔ਧ꧊ (Ԧᇔ ) 0.88 1.53 0.007
戔ਧ꧊ (準ᇔ ) 0.22 1.53 0.008

穦֢ᇔࢴ

夺ᨗ (Ԧᇔ ) 60~65 0.66~0.54 磷柵獊缛牧1999 53
य़ᨗ (Ԧᇔ ) 39 1.56 ຋殼ᐰ缛牧1991 54
臺ኞ (Ԧᇔ ) 47t5 1.12 讙㵛ம޾ਟ玌牧1995 55
臺ኞ 0.94 37 1.68 0.016

IPCC, 2006 51य़ᨗ 0.91 33 1.99 0.008
ᨗ觊 0.91 35 1.83 0.008
戔ਧ꧊ (Ԧᇔ ) 0.91 1.83 0.008
戔ਧ꧊ (準ᇔ ) 0.22 1.83 0.016

礬芉觊

࿜臜 (準ᇔ ) 70t20 0.43 㸎纨舣缛牧1999 56
ኚ葀 (準ᇔ ) 80t30 0.25 蚅࿞฀缛牧1996 57
璸芉觊 0.22 71 0.41 0.019

IPCC, 2006 51璸礬 0.22 38 1.67 0.016
泷衝萈 0.22 73 0.36 0.014
戔ਧ꧊ 0.22 0.41 0.016

翑胅
穦翑胅ࢴ 0.0048

蜦甛䨝牧2001 58
覍ࢴ穦翑胅 0.0021

粩艟 穦粩艟ࢴ 0.22 65 0.46 0.015 IPCC, 2006 51
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59  ᤈ硰ᴺ蜦禂甛㹓䨝牧Ӿ苉࿆㾴蜦禂翄懯ଙ䁭牧2019牐

猋戢物虻碘ኧ蜦甛䨝ԏ蜦禂翄懯ଙ䁭 59䕍碉ᘒ㬵牧ݱ殻獤觊֢ᇔಅ珀֢ᇔ圵觊ইӥ物
1. 覍ࢴ穦址ᇔ֢ᇔ (犋珀࿜ᑡ -Ԧᇔ )物觻碘ሳ罡牏ṛ羁牏ٌ犢 -褾羠牏胪讔缛牐
2. ٌ犢覍ࢴ穦址ᇔ֢ᇔ (準ᇔ )物觬አሳ罡牐
穦֢ᇔࢴ .3 (Ԧᇔ )物苽臺ኞ牏夺ᨗ牏य़ᨗ缛牐
穦֢ᇔࢴ .4 (準ᇔ )物芸ᨗ牏ᨚᨗ牏ྷᨗ缛牐
5. 礬芉֢ᇔ物ኚ葀牏葴莒牏胪葴莒牏ٌ犢礬芸觊牏莡牏茼缛牐
穦翑胅物ኦ芢牏य़ᨗ牏੄揫ᨗ牏ॡ檚讔牏裡葽ᨗ牏璕现ӣ茆艟牏覇ጼᨗ缛牐ࢴ .6
7. 覍ࢴ穦翑胅物ရ芸牏ٌ犢㻌砮 (य़芸夹㬟܎碍 )牏窾砮缛牐
8. 覍ࢴ穦粩艟 (準ᇔ ) 物練ࢴ೉艟牏糍ੲ艟牏ٌ犢粩艟缛牐

蔭 觊֢ᇔ叨ᰁݱ  5.5.7
(㻌֖物獍㽉 )

֢ᇔ ࿜ᑡ 覍ࢴ穦址ᇔ֢ᇔ
(犋珀࿜ᑡ )

ٌ犢覍ࢴ穦
址ᇔ֢ᇔ 穦֢ᇔࢴ 礬芉֢ᇔ 穦翑胅ࢴ 覍ࢴ穦翑胅 覍ࢴ穦粩艟

叨ᰁ觊獨 Ԧᇔ Ԧᇔ 準ᇔ Ԧᇔ 準ᇔ 準ᇔ 準ᇔ 準 ᇔ 準ᇔ

1990 2,283,670 391,734 110,891 87,890 118,121 749,570 103,742 50,224 767,559
1991 2,311,638 384,372 107,002 102,822 120,206 803,868 234,976 64,614 735,584
1992 2,069,880 402,851 102,131 93,422 124,514 835,480 536,647 127,131 717,858
1993 2,232,933 405,914 119,605 97,896 120,634 766,306 571,524 152,033 701,374
1994 2,061,403 406,194 103,669 102,115 106,562 743,487 824,816 239,460 736,672
1995 2,071,968 368,919 111,228 110,824 116,005 822,151 641,590 264,105 711,539
1996 1,930,897 342,670 122,890 100,911 107,258 922,848 770,255 294,043 695,690
1997 2,041,843 280,121 118,242 99,320 126,588 870,313 643,611 433,462 626,016
1998 1,859,157 166,593 123,460 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 
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蔭 觊֢ᇔ䵝誢ᰁݱ  5.5.8
(㻌֖物獍㽉 )

֢ᇔ ࿜ᑡ䵝誢 覍ࢴ穦址ᇔ֢ᇔ
(犋珀࿜ᑡ )

覍ࢴ穦址ᇔ
֢ᇔ 穦֢ᇔࢴ 礬芉֢ᇔ 穦翑胅ࢴ 覍ࢴ穦翑胅 覍ࢴ穦粩艟

叨ᰁ觊獨 Ԧᇔ Ԧᇔ 準ᇔ Ԧᇔ 準ᇔ 準ᇔ 準ᇔ 準ᇔ

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 34,377 155,576 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 34,895 170,052 42,902 67,063 824,816 239,460 24,850
1995 1,646,038 496,713 37,439 184,555 46,704 74,158 641,590 264,105 24,003
1996 1,531,163 461,371 41,365 168,047 43,182 83,241 770,255 294,043 23,468
1997 1,621,507 377,155 39,800 165,398 50,964 78,502 643,611 433,462 21,118
1998 1,472,746 224,301 41,557 131,649 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 35,559 143,829 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 30,656 132,523 33,816 72,060 3,104,918 307,805 30,830
2007 1,094,856 55,258 28,606 96,735 26,596 68,590 2,868,136 298,286 25,946
2008 1,078,224 57,043 27,200 103,631 25,460 72,683 2,930,537 300,816 25,585
2009 1,161,635 66,814 29,479 109,427 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 1,336,537 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 32,520 129,182 30,737 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 1,315,080 118,948 37,143 132,561 37,586 72,466 969,415 143,246 31,755
2018 1,601,636 109,895 35,710 128,261 39,913 75,534 1,026,504 158,630 29,101 

猋戢物虻碘ኧ蜦甛䨝ԏ蜦禂翄懯ଙ䁭 60䕍碉ᘒ㬵牧ݱ殻獤觊֢ᇔಅ珀֢ᇔ圵觊ইӥ物
1. ࿜ᑡ䵝誢ᰁ牧2001ଙ盅୚ᛔ翑ᜋ㾴࿆ಅ஑癱 61牧1990-2000ଙڥአ࿜ᑡ者叨ᰁവ֌࿜ᑡ̿疰瑿ᘉ聹矓ई̀ԏ꧊牐
2. ᴻ࿜ᑡ䵝誢क़牧虻碘୚ᛔ蜦禂翄懯ଙ䁭 60牐
3. 覍ࢴ穦址ᇔ֢ᇔ (犋珀࿜ᑡ -Ԧᇔ )物觻碘ሳ罡牏ṛ羁牏ٌ犢 -褾羠牏胪讔缛牐
4. ٌ犢覍ࢴ穦址ᇔ֢ᇔ (準ᇔ )物觬አሳ罡牐
穦֢ᇔࢴ .5 (Ԧᇔ )物苽臺ኞ牏夺ᨗ牏य़ᨗ缛牐
穦֢ᇔࢴ .6 (準ᇔ )物芸ᨗ牏ᨚᨗ牏ྷᨗ缛牐
7. 礬芉֢ᇔ (準ᇔ )物ኚ葀牏葴莒牏胪葴莒牏ٌ犢礬芸觊牏莡牏茼缛牐
穦翑胅ࢴ .8 (準ᇔ )物ኦ芢牏य़ᨗ牏੄揫ᨗ牏ॡ檚讔牏裡葽ᨗ牏璕现ӣ茆艟牏覇ጼᨗ缛牐
9. 覍ࢴ穦翑胅 (準ᇔ )物ရ芸牏ٌ犢㻌砮 (य़芸夹㬟܎碍 )牏窾砮缛牐
10.覍ࢴ穦粩艟 (準ᇔ ) 物練ࢴ೉艟牏糍ੲ艟牏ٌ犢粩艟缛牐

60  ᤈ硰ᴺ蜦禂甛㹓䨝牧Ӿ苉࿆㾴蜦禂翄懯ଙ䁭牧2019牐
61  ᤈ硰ᴺԆ懯蒂牧翑ᜋ㾴࿆ಅ஑癱翥蕣䁭ޞ牧2018牐
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62  ᤈ硰ᴺ蜦禂甛㹓䨝牧Ӿ苉࿆㾴蜦禂翄懯ଙ䁭牧2019牐

蔭 觊֢ᇔ䵝誢穦ᰁݱ  5.5.9
(㻌֖物獍㽉穦 )

֢ᇔ ࿜ᑡ矓
ई䵝誢

覍ࢴ穦址ᇔ֢ᇔ
(犋珀࿜ᑡ )

覍ࢴ穦址
ᇔ֢ᇔ 穦֢ᇔࢴ 礬芉֢ᇔ 穦翑胅ࢴ 覍ࢴ穦翑胅 覍ࢴ穦粩艟 ֢ᇔ者䵝誢

穦ᰁ

叨ᰁ觊獨 Ԧᇔ 準ᇔ Ԧᇔ 準ᇔ 準ᇔ 準ᇔ 準ᇔ 準ᇔ

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 29,177
2004 8,229 574 266 1,000 698 1,144 17,469 925 473 30,778
2005 8,421 496 247 786 539 1,162 14,262 585 427 26,925
2006 8,943 421 245 1,060 541 1,153 14,904 646 462 28,376
2007 7,664 387 229 774 426 1,097 13,767 626 389 25,359
2008 7,548 399 218 829 407 1,163 14,067 632 384 25,646
2009 8,131 468 236 875 458 1,154 14,119 651 422 26,516
2010 7,542 442 219 985 457 1,161 13,540 679 401 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 

猋戢物虻碘ኧ蜦甛䨝ԏ蜦禂翄懯ଙ䁭 62䕍碉ᘒ㬵牧ݱ殻獤觊֢ᇔಅ珀֢ᇔ圵觊ইӥ物
1. 覍ࢴ穦址ᇔ֢ᇔ (犋珀࿜ᑡ -Ԧᇔ )物觻碘ሳ罡牏ṛ羁牏ٌ犢 -褾羠牏胪讔缛牐
2. ٌ犢覍ࢴ穦址ᇔ֢ᇔ (準ᇔ )物觬አሳ罡牐
穦֢ᇔࢴ .3 (Ԧᇔ )物苽臺ኞ牏夺ᨗ牏य़ᨗ缛牐
穦֢ᇔࢴ .4 (準ᇔ )物芸ᨗ牏ᨚᨗ牏ྷᨗ缛牐
5. 礬芉֢ᇔ (準ᇔ )物ኚ葀牏葴莒牏胪葴莒牏ٌ犢礬芸觊牏莡牏茼缛牐
穦翑胅ࢴ .6 (準ᇔ )物ኦ芢牏य़ᨗ牏੄揫ᨗ牏ॡ檚讔牏裡葽ᨗ牏璕现ӣ茆艟牏覇ጼᨗ缛牐
7. 覍ࢴ穦翑胅 (準ᇔ )物ရ芸牏ٌ犢㻌砮 (य़芸夹㬟܎碍 )牏窾砮缛牐
8. 覍ࢴ穦粩艟 (準ᇔ ) 物練ࢴ೉艟牏糍ੲ艟牏ٌ犢粩艟缛牐
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E.蜦聹磪秚ࢿ瓩ፗ矑矎硯
岄傀蜦瑿ࢿ瓩磪秚搡珀ᰁ 3%犥Ӥ㰍ܛ獊㾴蜦瑿ᶎ

坌夹 8% (᮳缛牧199563牪挹缛牧200564 )牧Ӟ膢聹瑿ࢿ瓩
磪秚搡๚螈蔭ࢿ磪秚搡珀ᰁय़ෝ 20%ԏ磪秚搡ࢿ秂伛牧
硲犋ڜ獈懯ᓒ牐

(4)矎硯ᰁ
稲ଙԏ蜦禂ࢿ瓩ፗ矑࿔玕㫎穦矎硯者ᰁ牧֌ᓒ奾ຎই

瑽 5.5.1膏蔭 5.5.10牐蜦禂ࢿ瓩ጱ࿔玕㫎穦ፗ矑矎硯Ԇᥝ玱

䛑蜦瑿穦胅碞አᰁ牏֢ᇔ䵝誢穦珀ᰁ缛୽段牧2018ଙ膏
1990ଙፘ穉牧蜦禂ࢿ瓩ጱ࿔玕㫎穦ፗ矑矎硯夹仂੝ 33%牐

ᇔ旉֢硰ᒽӥ牧࿜ᑡኦᶎ坌仂੝牧㳷෷֢ᶎ坌ी֢ࢩ

牧Ӭ෷ኦԏ࿔玕㫎穦矎硯狌碍ṛෝ࿜ᑡኦӥ牧1990ଙᛗے
1996ଙ樌෷ኦ࿔玕㫎穦矎硯穉ֺ磪ीےԏ眐୵牪֕ࢩ蜦禂
ၚ㵕蔱仂牏ݳቘ玕碞胅വ皞缛牧碞穦者ᰁ蝛ଙ仂੝眐丆ӥ牧

蜦禂ࢿ瓩ፗ矑࿔玕㫎穦矎硯者ᰁ蜱ଙ૪螈ଘ娓撉玊牐

蔭 5.5.10  稲ଙ蜦禂ࢿ瓩ጱ࿔玕㫎穦ፗ矑矎硯
(㻌֖ 獍㽉ԫ࿔玕繞܉: )

ଙ犩 玕胅 磪秚穦胅 ֢ᇔ䵝誢 ݳ懯矎硯ᰁ࿜ᑡኦ ෷ኦ
1990 100.94 848.30 269.47 97.05 1,315.77
1991 95.30 936.60 218.61 101.80 1,352.31
1992 90.96 907.28 197.61 103.21 1,299.07
1993 88.51 933.04 198.47 108.61 1,328.63
1994 86.46 947.68 173.36 110.16 1,317.66
1995 90.18 961.42 151.76 106.32 1,309.67
1996 86.35 996.75 146.78 104.49 1,334.37
1997 91.72 803.70 179.34 103.12 1,177.87
1998 91.55 773.41 138.79 100.42 1,104.16
1999 90.02 744.85 139.83 110.12 1,084.82
2000 82.91 873.36 168.25 120.05 1,244.56
2001 89.04 794.77 185.98 114.83 1,184.61
2002 82.93 790.25 196.11 126.77 1,196.06
2003 74.19 690.63 201.06 136.63 1,102.50
2004 65.45 785.82 199.60 144.13 1,195.00
2005 74.15 693.30 208.29 126.08 1,101.82
2006 71.89 706.45 214.24 132.88 1,125.46
2007 70.63 696.12 215.76 118.75 1,101.27
2008 69.66 627.22 222.52 120.10 1,039.50
2009 70.99 647.51 222.03 124.17 1,064.70
2010 69.06 641.86 221.64 119.07 1,051.62
2011 71.91 601.15 211.51 121.22 1,005.80
2012 73.06 610.68 222.21 119.30 1,025.24
2013 74.30 583.91 214.21 102.55 974.97
2014 75.37 563.88 227.31 101.91 968.47
2015 70.68 556.76 224.18 95.58 947.20
2016 73.39 560.34 221.53 87.12 942.37
2017 68.27 531.01 219.87 87.04 906.18 
2018 81.72 474.42 227.69 97.57 881.40 

63 ᮳濜ᤶ牏๟䜓臑牏࿯ப痷牏珂睲㾴牧岄傀瑿玟ࢿ瓩磪秚搡珀ᰁ现磪秚虻๭ԏ碞አ制丆牧磪秚搡胅碘ݳቘ碞አದ蔩Ꮈ懵䨝䌕ږ牧p.72-83牧ᤈ硰ᴺ蜦
禂甛㹓䨝蜦禂手涢ಅ牧1995牐

64  挹ी狰牏㴤囃ᐪ牏檔໗ำ牧ࢿ瓩胅ێ膏ݳቘ玕碞胅牧ݳቘ玕碞胅䌕ږ牧ᤈ硰ᴺ蜦禂甛㹓䨝蜦禂手涢ಅ牧121:43-62牧2005牐

֢ᇔ䵝誢
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(5) ਠ碉௔
䌘ෝ玕䋊胅碘碞አԏၚ㵕碍硁牧狅硁蜦羠ᗟ翄懯 65

虻碘蟂獤ଙଶ磪碞አ穨穦玕枂牧穉ֺ犵ෝ者碞穦珀ᰁԏ

0.1%牧Ӭ覍ݱଙଶ磪碞አ虻碘牧硲ኼ螂๚懯ᓒ牧ٌ̿犢
玕䋊胅碘̀殻ፓࢩ篷ဩ嘦藨穦ᔰ穉ֺ牧Խኼ螂๚懯ᓒ牐種

क़牧ፓ獮๚懯ᓒ蝱ݗጱ㵕༙ᇔ磪秚搡胅碘现๜ࢿ㵕༙ᇔ竉

罴胅碘 (犋۱ೡ㾴獉ञ胅䁰叨蕣ᐷኻञ胅现ٌਙ磪秚搡胅
碘 )牧翄懯㬵რ傶蜦羠ᗟ牧֕ፓ獮ݢ玲஑獍㬙虻碘㰍蝍შ
ᛔ 2005ଙ牧݈篷ဩ犥ٌਙ翄懯虻碘വ֌牧Ӭ֌懯夹ܛ者
蜦瑿碞穦珀ᰁ 0.1%犥ӥ牧硲๚懯獈牐

礬硁㾴獉虻碘 (磪秚蜦禂獊純虻懱翕 )66牧㾴獉磪秚
࿜ᑡ聹֢ᶎ坌牧ኧ 1996ଙᛗ 2018ଙ獤獨傶 62獍殹ᛗ
2,937獍殹牧犥ྯଙྯ獍殹 20㽉磪秚胅碞አᰁ (蜦羠ᗟ牧
2003)67֌ᓒ牧֌懯࿜ᑡኦ磪秚穦胅碞አᰁ夹 23ᛗ 1,099
獍㽉穦牧㰍ܛ者磪秚穦胅碞አᰁ穉ֺ 5 %犥ӥ牧硲疥ಅ磪
磪秚穦胅戔ਧಭ獈ෝ෷ኦ懯ᓒ牐

蟂獤֢ᇔࢩ硩绑瞲碍ṛ牧䵝誢穉ֺ犵牧ᘒ஺ኼ懯ᓒ牧

ইኚ莕牏茆芸觊牏臺܍觊缛牪艐觊膏ຎߝ缛ग़ଙኞ֢ᇔ㳷

؃戔硩绑ᰁ缛ෝ֢ᇔኞ搡ᰁᘒ篷䵝誢牐

65  ᤈ硰ᴺ蜦禂甛㹓䨝蜦羠ᗟ牐蜦羠翄懯 \獍率翄懯 \岄傀瑿玟胅碘叨衴ᰁ꧊牧http://www.afa.gov.tw/
66  磪秚蜦禂獊純虻懱翕牐http://info.organic.org.tw/supergood/front/bin/home.phtml
67  ᤈ硰ᴺ蜦禂甛㹓䨝蜦羠ᗟ֢̽ᇔ碞胅ಋ㲘̾牧2003牧ᤈ硰ᴺ蜦禂甛㹓䨝蜦羠ᗟ牐
68  ᤈ硰ᴺ蜦禂甛㹓䨝牧Ӿ苉࿆㾴蜦禂翄懯ଙ䁭牧2019牐

蔭 5.5.11  蜦禂ࢿ瓩ፗ矑࿔玕㫎穦矎硯狌碍牏ၚ㵕碍硁现犋嘦ਧ௔

殻ፓ 2018ଙ
ၚ㵕碍硁 旉矦狌碍 穦ಭ獈ᰁ

(獍㽉 N)
N2O-Nጱ矎
硯狌碍

(獍ු /獍ු )
矎硯ᰁ

獍㽉ԫ࿔玕繞܉)
吚ᰁ )

玕䋊
穦胅

࿜ᑡኦ 58,169獍㽉穦
(-68.71% ~ 66.67%) - 58,169

 (-69% ~ 67%) 0.003
(0- 0.006)

81.72
(-77.46% ~86.50%)

෷ኦ 101,309獍㽉穦
(-27.49% ~ 28.42%) - 101,309

(-27%~ 28%)
474.42

(-47.71% ~162.43%)

磪秚
穦胅

ञ胅 2,499,829獍㽉
(-5.78% ~ 5.18%) Ԧᇔ穉 0.78 (-9% ~ 10%)

穦珀ᰁ 2.7%(0.5%~4%)
48,622 

(-61% ~ 48%)

0.01
(0.003 - 0.03)

227.69
(-64.60% ~211.74%)

ᐷኻᛣ䂵碘 97,490獍㽉
(-4.75% ~ 4.99%)

֢ᇔ
䵝誢

֢ᇔ䵝誢獤觊 䵝誢ᰁ (獍㽉 ) Ԧᇔ穉 䵝竉穉
(t50%)

穦珀ᰁ
(t50%) 䵝誢穦珀ᰁ (獍㽉穦 )

࿜ᑡ 1,601,636 
(-4.86% ~ 4.73%) 1 (t10.00%) 1 0.007 11,211

(-64.37% ~ 74.23%)

97.57
(-51.10% ~177.98%)

覍ࢴ穦址
ᇔ֢ᇔ

(Ԧᇔ ) 81,621 
(-4.53% ~ 4.23%)

0.88
 (-10.32% ~ 9.30%) 1.53 0.007 769

(-62.93% ~ 81.21%)

(準ᇔ )
106,106,091 

(-5.16% ~ 4.80%)
 (t5%)

0.22 
(-19.80% ~ 18.64%) 1.53 0.008 286(-59.52% ~ 

81.86%)

穦֢ᇔࢴ
(Ԧᇔ ) 77,020 

(-3.79% ~ 4.13%)
0.91 

(-9.58% ~ 9.83%) 1.83 0.008 1,026
(-58.29% ~ 76.41%)

(準ᇔ ) 99,139 
(-4.15% ~ 3.69%)

0.22 
(-20.14% ~ 20.05%) 1.83 0.016 639

(-64.11% ~ 83.05%)
礬芉觊֢ᇔ (準ᇔ ) 837,406 

(-5.70% ~ -1.92%)
0.22

 (-20.64% ~ 20.80%) 0.41 0.016 1,209
(-61.43% ~ 81.02%)

穦翑胅ࢴ (準ᇔ ) 1,026,504 
(-2.15% ~ 2.18%) - - 0.022 4,927

(-63.50% ~ 77.85%)
覍ࢴ穦翑胅 (準ᇔ ) 158,630 

(-4.12% ~ 3.89%) - - 0.048 333
(-61.23% ~ 78.89%)

覍ࢴ穦粩艟 (準ᇔ ) 862,664 
(-4.66% ~ 4.94%)

0.22 (-20.84% ~ 
20.87%) 0.46 0.015 437

(-61.23% ~ 79.64%)
ੜ懯 20,836

(-39.22% ~ 44.78%)
881.40

(-25.78% ~117.32%) 
猋戢物虻碘ኧ蜦甛䨝ԏ蜦禂翄懯ଙ䁭 68䕍碉ᘒ㬵牧֢ᇔ䵝誢ݱ殻獤觊֢ᇔಅ珀֢ᇔ圵觊ইӥ物
1. 覍ࢴ穦址ᇔ֢ᇔ (Ԧᇔ )物觻碘ሳ罡牏ṛ羁牏ٌ犢 -褾羠牏胪讔缛牐
2. 覍ࢴ穦址ᇔ֢ᇔ (準ᇔ )物觬አሳ罡牐
穦֢ᇔࢴ .3 (Ԧᇔ )物苽臺ኞ牏夺ᨗ牏य़ᨗ缛牐
穦֢ᇔࢴ .4 (準ᇔ )物芸ᨗ牏ᨚᨗ牏ྷᨗ缛牐
5. 礬芉֢ᇔ (準ᇔ )物ኚ葀牏葴莒牏胪葴莒牏ٌ犢礬芸觊牏莡牏茼缛牐
穦翑胅ࢴ .6 (準ᇔ )物ኦ芢牏य़ᨗ牏੄揫ᨗ牏ॡ檚讔牏裡葽ᨗ牏璕现ӣ茆艟牏覇ጼᨗ缛牐
7. 覍ࢴ穦翑胅 (準ᇔ )物ရ芸牏ٌ犢㻌砮 (य़芸夹㬟܎碍 )牏窾砮缛牐
8. 覍ࢴ穦粩艟 (準ᇔ ) 物練ࢴ೉艟牏糍ੲ艟牏ٌ犢粩艟缛牐
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3. 犋嘦ਧ௔膏碻樌ଧڜጱӞ膌௔
(1)犋嘦ਧ௔

蜦禂ࢿ瓩ፗ矑࿔玕㫎穦矎硯ԏ懯ᓒኧෝ窩荠犋ݶ觊ࣳ

ၚ㵕碍硁牧Ӭၚ㵕碍硁膏矎硯狌碍ԏ犋嘦ਧ௔य़౲覍ଉ眲

獤㬙牧狅硁 IPCC瞲ܖୌ捍 69犥茹瑿ܜ嬄ොဩ蝱ᤈ犋嘦ਧ

௔戺֌牐ࢩ種蜦禂ࢿ瓩ፗ矑࿔玕㫎穦矎硯狌碍膏ၚ㵕碍硁

ԏ犋嘦ਧ௔牧螀አ茹瑿ܜ嬄ොဩ蝱ᤈ戺֌牧ٌ戺֌奾ຎই

蔭 5.5.11ಅ纈牐ࣁ֌ᓒ碉誢蜦禂ࢿ瓩ጱ࿔玕㫎穦ፗ矑矎硯
ᰁ犋嘦ਧ௔㳷䟖አ藮癩㯽螏ဩ牧妿懯ᓒ盅 2018ଙ蜦禂ࢿ
瓩ጱ࿔玕㫎穦ፗ矑矎硯ԏ犋嘦ਧ௔傶 -25.78% ~117.32%牐

(2) 碻樌ଧڜጱӞ膌௔物
ᐷኻ羜胅碘አᰁ牏疰瑿ᘉ聹矓ईᰁԏၚ㵕碍硁Ӿ傶ࣁ

犋蝫媲虻碘牐ᐷኻ羜胅碘አᰁ 1990ଙᛗ 2000ଙ傶蜦禂
翄懯ଙ䁭Ӿञ胅ےᐷኻ羜ԏݳ懯አᰁ牧2001ଙ盅傶翑ᜋ
㾴࿆ಅ஑癱ञ胅ےᐷኻᛣ䂵碘ԏݳ懯አᰁ牧獋ᘏࣁ 2001
ଙک 2003ଙ樌磪᯿蕦牧֕癩吖य़牧ᐷኻ羜缛傶Ԇᥝ磪秚
穦胅㬵რ牧2001ଙک 2003ଙ樌ᐷኻ者毣碍ᰁ๚磪斃य़
虋玕牧犥翑ᜋ㾴࿆ಅ஑癱̿ᐷኻᛣ䂵碘̀膏̿ञ胅̀者ݳ

ԏ๗樌虋玕斃ᒧݳ䋿褬ኻ粩虋玕制丆ᘒֵአ牐֢ᇔ䵝誢ԏ

࿜ᑡ疰瑿ᘉ聹矓ईᰁӾ牧2001ଙ盅୚ᛔ翑ᜋ㾴࿆ಅ஑癱
꧊牧ٌ訏ଙڥአ 2001ଙᛗ 2010ଙ࿜ᑡ叨ᰁ娄௔蝅稳 (R2= 
0.78)牧വ֌࿜ᑡ̿疰瑿ᘉ聹矓ई̀꧊牐ٌ訏୚ᛔ蜦禂翄懯
ଙ䁭ԏၚ㵕碍硁牧ࣁ碻樌ଧڜӤٍӞ膌௔牐

4. 粬ਧ矎硯რጱ QA/QC现礚挨

℄ᒍݶ 5.4࿜ᑡ圵༙ (3.C)ԏ藯ก牐

5. 粬ਧ矎硯რጱ᯿碝懯ᓒ

篷牐

6. 粬ਧ矎硯რጱ硬珿懯向

螂݄㾴獉磪ፘ橕Ꮈ绗෈糽藲礚牧֕ୌ缏ԏ矎硯狌碍

Ԇᥝ傶犋֢ݶᇔ㻌֖ᶎ坌矎硯ᰁ (獍ු /獍殹 )膏 IPCC֌
ᓒොဩԏ穦胅ֵአ矎硯狌碍 (獍ු /獍ු )磪斃य़癩吖牪
㻌֖ᶎ坌矎硯ᰁ櫒ݢ玱䛑犋֢ݶᇔԏ࿔玕㫎穦矎硯ᰁ牧֕

篷ဩ玱䛑ኦ樌ᓕቘ虋玕叨ኞԏ࿔玕㫎穦矎硯ᰁ牧ই碞胅ᰁ

缛牧硲๚ፗ矑୚አ牪ྍڡ碉ቘ穉斃ই蔭 5.5.12牧๜ࢿ狌碍
璂ṛෝ毆戔狌碍牧֕ࢩ藲礚च器膏֌ᓒොୗ犋ݶ牧㰍䕍碉

狶傶㷢ᘍ牐ፓ獮蜦甛䨝蜦手ಅྋ蝱ᤈ犥ੂ樂ᗛဩ (Closed 
Chamber Method)ොୗᰁ介࿜ኦጱ࿔玕㫎穦矎硯牧毆懯
ෝ 2020ଙ皈൉ڊ๜ࢿ࿜ኦ矎硯狌碍牧๚㬵ٚ狅ኦ樌ᰁ介
碍硁൉ڊ෷֢࿔玕㫎穦矎硯狌碍牧犥൉ṛ蜦瑿࿔玕㫎穦矎

硯֌ᓒԏ伛嘦௔膏羊嘦௔牐

5.5.2蜦禂ࢿ瓩ጱ࿔玕㫎穦樌矑矎硯

1. 矎硯რ现㶓獤觊ጱ矟蝄

蜦禂ࢿ瓩Ӿᴻԧ蝢螂Ӟ圵ፗ矑蝝䕩ጱ࿔玕㫎穦ፗ矑

矎硯 瓩Ӿጱ穦ፗ矑旉౮࿔玕㫎穦ᘒ矎硯ࢿܨ) )牧螭۱ೡ

蔭 5.5.12  蜦禂ࢿ瓩ፗ矑࿔玕㫎穦ԏ๜ࢿ膏毆戔矎硯狌碍

矎硯რ
N2O-N矎硯狌碍౲ଘ璂矎硯狌碍 (犋嘦ਧ௔౲塅瑻 ) 㬵რ

ظྺ /ଘො獍疳 /碻 ظ /ଘො獍疳 獍ු /獍ු穦
࿜ᑡኦ 0.003 (0.000 - 0.006) IPCC 2006 70
෷ኦ 0.01 (0.003 - 0.03)
࿜ᑡኦ
Ӟ๗֢ 0.121(0.020~0.174) 0.020 a(0.0003~0.028)

Yang 缛Ո牧2003. 71
࿜ᑡኦ
ԫ๗֢ 0.048(0.001~0.105) 0.007 a(0.0001~0.016)
෷ኦ 0.7(0.11~17.61) 0.017 (0.003~0.431)
莨芸 1.04(0.36~2.81) 0.019 b(0.007~0.051)
࿜ຎ 1.14(0.56~2.23) 0.012 b(0.006~0.024)
臺܍ 0.49(0.21~0.77) 0.008 b(0.003~0.012)

猋戢物1.ࢩ矎硯狌碍癩吖牧蝚螂֌懯碞胅ᰁ旉矦傶穦ಭ獈ԏ矎硯ᰁ牐
2. a䌘ෝ㻌֖ᶎ坌矎硯狌碍矦ᓒ傶ಭ獈ᰁ矎硯狌碍牧࿜ᑡኦ碞穦珀ᰁฎ犥 200 kg-N/ha牧聹֢๗Ӟ๗֢ 136ॠ牏ԫ๗֢ 124ॠ֌ᓒ牐
3. b䌘ෝ㻌֖ᶎ坌矎硯狌碍矦ᓒ傶ಭ獈ᰁ矎硯狌碍牧෷ኦ牏莨芸牏࿜ຎ޾臺܍ԏ碞穦珀ᰁ獤獨犥物260牏350牏600现 400 獍ු /獍殹֌ᓒ牐

69  IPCC, Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories, Volume 1 General Guidance and Reporting, 
Chapter 3. Uncertainties, 2006.

70  IPCC, Guidelines for National Greenhouse Gas Inventories Volume 4. Agriculture, Forestry and Other Land Use, Chapter 11: N2O Emissions from 
Managed Soils, and CO2 Emissions from Lime and Urea Application, 2006.

71  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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獋圵樌矑蝝䕩蝱ᤈጱ࿔玕㫎穦矎硯牐ᒫӞ圵蝝䕩傶玕䋊穦

胅޾磪秚穦胅犥࿕޾穦࿔玕ᇔ୵ୗጱ穦䠁碂牧妿穹褔盅蝱

獈ࢿ瓩޾࿜誢蔭ᶎ牧ٚ旉౮࿔玕㫎穦ᘒ矎硯牐ᒫԫ圵蝝䕩

傶ࢿ瓩ጱ穦妿႟။޾蝞窕牧ٌ㬵რ۱珀玕䋊穦胅޾磪秚穦

胅牏֢ᇔ䵝誢牏纀搡޾磪秚搡ࢿ瓩Ӿࢿ瑿ڥአ虋玕౲ᓕቘ

֢ဩ୚蚏ጱࢿ瓩繞䠔०ፘ橕ጱ穦纀玕牐ᘒӤ蝄 NH3޾ NOx
ࣳ眲ԏ穦ࢿࣁ瓩牏瑿ӥ࿜Ӿ౲蔭ᶎ࿜誢Ӿ旉౮࿔玕㫎穦ᘒ

矎硯牐

2. ොဩ抷捍氂

(1) 懯ᓒොဩ
狌碍牧硲㷢ᘍࢿ耬ԓ๜ࢩ瓩࿔玕㫎穦樌矑矎硯牧ࢿ

IPCC瞲ܖොဩ 1(Tier 1)蝱ᤈ֌ᓒ牧㪔狅౯㾴蜦禂聹֢㾴
眐犋ݶ蝱ᤈ藲碉牐

A.䠁碂 (N2O (ATD))
አ獍ୗ 5.5.5֌ᓒᓕቘࢿ瓩Ӿ䠁咳穦य़穥穹坌Ӿጱ࿔

玕㫎穦矎硯物

獍ୗ 5.5.5蜦禂ࢿ瓩Ӿ穦䠁碂叨ኞጱ࿔玕㫎穦矎硯物

N2O(ATD)-N = [(FSN�FracGASF]+[(FON+FPRP)�FracGASM)]�EF4
N2O(ATD)-N =  ྯ ଙᓕቘࢿ瓩Ӿ䠁咳穦妿य़穥穹褔盅叨ኞጱ N2O-Nጱᰁ牧

獍㽉 /ଙ 
FSN = ྯଙ碞አෝࢿ瓩ጱ玕胅穦ᰁ牧獍㽉 /ଙ
FracGASF = 犥 NH3޾ NOx୵ୗ䠁咳ጱ玕胅穦穉ֺ牧獍ු /獍ු 
FON = ྯଙ碞አෝࢿ瓩ጱጱ磪秚穦ᰁ牧獍㽉 /ଙ 
FPRP = ྯଙ硯粩ᇗኻ矎အࣁ艟䁰牏粩䁰޾瑻䁰Ӥጱ羜ੳ穦ᰁ牧獍㽉 /ଙ 
FracGASM = 犥 NH3޾ NOx୵ୗ䠁碂ጱ穦膏碞አጱ磪秚胅穦ᰁ�FON�޾硯

粩ᇗኻ矎အጱੳ႖޾羜׎穦ᰁ穉ֺ�FPRP�牧獍ු /獍ු
EF4 = 穦䠁碂ٚ޾穹褔盅穦ጱ N2O-N矎硯狌碍牧獍ු /獍ු

B.႟။ /蝞窕牧N2O(L) 
犥獍ୗ 5.5.6֌ᓒ႟။޾蝞窕Ӿ叨ኞጱ樌矑࿔玕㫎穦

矎硯物

獍ୗ 5.5.6蜦禂ࢿ瓩穦妿႟။ /蝞窕叨ኞጱ࿔玕㫎穦矎硯

N2O(L)-N = (FSN + FON + FPRP + FCR + FSOM)�FracLEACH-(H)� EF5
N2O(L)‒N =  瑿玟ྯଙࢿࢩ瓩Ӿ穦႟။޾蝞窕叨ኞጱ N2O‒Nጱ矎硯ᰁ牧

獍㽉 /ଙ 
FSN = ྯଙ碞አෝࢿ瓩ጱ玕胅穦ᰁ牧獍㽉 /ଙ

FON = ଙ碞አෝࢿ瓩ጱጱ磪秚穦ᰁ牧獍㽉 /ଙ 
FPRP = ྯଙ硯粩ᇗኻ矎အࣁ艟䁰牏粩䁰޾瑻䁰Ӥጱ羜ੳ穦ᰁ牧獍㽉 /ଙ
FCR = ֢ᇔ䵝誢穦穦牧獍㽉 /ଙ 牐
FSOM =  ྯ ଙ纀搡ࢿ瓩Ӿ膏ࢿ瑿ڥአ౲ᓕቘ୚蚏ጱࢿ瓩磪秚搡Ӿࢿ瓩繞䠔

०ፘ橕肥ጱ穦纀玕ᰁ牧獍㽉 /ଙ 牐
Frac႟။ -(H) =  ᓕቘࢿ瓩Ӿ蝢螂႟။޾蝞窕ಅ窕०ጱ㬟者碞አ穦ጱ穉ֺ牧

獍ු /獍ු
EF5 = 穦႟။޾蝞窕୚蚏ጱ N2O-N矎硯ጱ矎硯狌碍牧獍ු /獍ු

磧盅አ獍ୗ 5.5.2疥 N2O(ATD)牏N2O(L)-N矎硯ᰁ矦ᓒ౮
࿔玕㫎穦矎硯ᰁ牐

(2) 矎硯狌碍
႟။狌碍޾瓩࿔玕㫎穦樌矑矎硯ጱ毆戔矎硯牏䠁碂ࢿ

㷢ᆙ 2006 IPCC瞲ܖ毆戔꧊牧ই蔭 5.5.13ಅ纈牐

(3) ၚ㵕碍硁
碍硁㬵რ膏碞አጱ玕胅穦珀ᰁ (FSN)牏碞አጱ磪秚穦胅

穦珀ᰁ (FON)牏֢ᇔ䵝誢穦珀ᰁ (FCR)膏࿔玕㫎穦ፗ矑矎硯
懯ᓒፘݶ牐

(4) 矎硯ᰁ 
稲ଙԏ蜦禂ࢿ瓩樌矑࿔玕㫎穦矎硯者ᰁ牧֌ᓒ奾ຎই

蔭 5.5.14牏蔭 5.5.15牏瑽 5.5.2岄傀 1990ଙᛗ 2018ଙ蜦
禂ࢿ瓩樌矑࿔玕㫎穦 -䠁碂ԏ矎硯ᰁ膏瑽 5.5.3岄傀 1990
ଙᛗ 2018ଙ蜦禂ࢿ瓩樌矑࿔玕㫎穦 -႟။ /蝞窕ԏ矎硯
ᰁಅ纈牐樌矑࿔玕㫎穦矎硯者ᰁ牧ࢩ蜦禂ၚ㵕蔱仂牏ݳቘ

玕碞胅വ皞缛ࢩᔰӥ牧穦ಭ獈ᰁ蝛ଙ褔犵牐2018ଙ䠁碂
膏႟။ /蝞窕叨ኞԏ樌矑࿔玕㫎穦矎硯ᰁ牧ፘ斃ෝ 1990
ଙ緡夹仂੝ 24%牐

(5) ਠ碉௔
蜦瑿樌矑࿔玕㫎穦矎硯ਠ碉௔牧ݶ蜦瑿ፗ矑࿔玕㫎穦

矎硯ԏ藯ก牐

3. 犋嘦ਧ௔膏碻樌ଧڜጱӞ膌௔

(1) 犋嘦ਧ௔
A. 䠁咳

蜦禂ࢿ瓩樌矑࿔玕㫎穦矎硯 -䠁碂ԏ懯ᓒኧෝ懯ᓒ
蕦褾现矎硯狌碍傶覍ଉ眲獤㬙牧狅硁 IPCC瞲ܖୌ捍犥

蔭 5.5.13  蜦禂ࢿ瓩 N2O樌矑矎硯ጱ毆戔矎硯牏䠁碂޾႟။狌碍
ৼ ࢩ IPCC毆戔꧊ (塅瑻 )

穦䠁碂ٚ޾穹褔盅穦ጱ N2O-N矎硯狌碍 (EF4牧獍ු /獍ු ) 0.010(0.002 - 0.05)
穦႟။޾蝞窕୚蚏ጱ N2O-N矎硯ጱ矎硯狌碍 (EF5牧獍ු /獍ු ) 0.0075(0.0005 - 0.025)
犥 NH3޾ NOx୵ୗ䠁碂ጱ玕胅穦ᰁ穉ֺ (FracGASF牧獍ු /獍ු ) 0.10(0.03 - 0.3)
犥NH3 ޾NOx୵ୗ䠁碂ጱ穦膏碞አጱ磪秚胅穦ᰁҁFON҂޾硯粩ᇗኻ矎အጱੳ႖޾羜׎穦ᰁ穉 ҁֺFPRP҂(FracGASM牧
獍ු /獍ු ) 0.20(0.05 - 0.5)
蜦禂ࢿ瓩Ӿ蝢螂႟။޾蝞窕ಅ窕०ጱ穦ᰁ㬟者碞አ穦ᰁጱ穉ֺ (FracLEACH-(H)牧獍ු /獍ු ) 0.30(0.1 - 0.8)
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蔭 5.5.15  稲ଙ蜦禂ࢿ瓩樌矑࿔玕㫎穦 -႟။ /蝞窕ԏ矎硯ᰁ
(㻌֖ 獍㽉ԫ࿔玕繞吚ᰁ܉: )

ଙ犩 玕䋊穦胅 磪秚穦胅 ֢ᇔ䵝誢 懯矎硯ᰁݳ
1990 266.57 60.63 21.84 349.04 
1991 282.21 49.19 22.91 354.30 
1992 272.36 44.46 23.22 340.05 
1993 276.32 44.66 24.44 345.41 
1994 278.07 39.01 24.79 341.87 
1995 283.95 34.15 23.92 342.02 
1996 289.03 33.03 23.51 345.56 
1997 249.62 40.35 23.20 313.17 
1998 242.68 31.23 22.59 296.50 
1999 235.10 31.46 24.78 291.34 
2000 258.69 37.86 27.01 323.56 
2001 245.60 41.84 25.84 313.28 
2002 240.00 44.12 28.52 312.65 
2003 211.03 45.24 30.74 287.01 
2004 225.90 44.91 32.43 303.24 
2005 211.60 46.87 28.37 286.84 
2006 212.87 48.20 29.90 290.97 
2007 209.60 48.55 26.72 284.87 
2008 193.37 50.07 27.02 270.46 
2009 198.94 49.96 27.94 276.83 
2010 196.21 49.87 26.79 272.87 
2011 189.19 47.59 27.28 264.06 
2012 192.20 50.00 26.84 269.04 
2013 187.10 48.20 23.07 258.38 
2014 183.40 51.15 22.93 257.47 
2015 178.28 50.44 21.51 250.23
2016 181.12 49.84 19.60 250.56
2017 170.68 49.47 19.58 239.73 
2018 168.03 51.23 21.95 241.22 

蔭 5.5.14  稲ଙ蜦禂ࢿ瓩樌矑࿔玕㫎穦 -䠁碂ԏ矎硯ᰁ
(㻌֖ 獍㽉ԫ࿔玕繞吚ᰁ܉: )

ଙ犩 玕䋊穦胅 磪秚穦胅 懯矎硯ᰁݳ
1990 118.48 53.89 172.37
1991 125.43 43.72 169.15
1992 121.05 39.52 160.57
1993 122.81 39.69 162.50
1994 123.59 34.67 158.26
1995 126.20 30.35 156.55
1996 128.46 29.36 157.81
1997 110.94 35.87 146.81
1998 107.86 27.76 135.61
1999 104.49 27.97 132.46
2000 114.97 33.65 148.62
2001 109.16 37.20 146.35
2002 106.67 39.22 145.89
2003 93.79 40.21 134.00
2004 100.40 39.92 140.32
2005 94.05 41.66 135.70
2006 94.61 42.85 137.46
2007 93.16 43.15 136.31
2008 85.94 44.50 130.45
2009 88.42 44.41 132.82
2010 87.20 44.33 131.53
2011 84.09 42.30 126.39
2012 85.42 44.44 129.86
2013 83.16 42.84 126.00
2014 81.51 45.46 126.97
2015 79.24 44.84 124.07
2016 80.50 44.31 124.80
2017 75.86 43.97 119.83 
2018 74.68 45.54 120.22 
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瑽 5.5.2  岄傀 1990ଙᛗ 2018ଙ蜦禂ࢿ瓩樌矑࿔玕㫎穦 -䠁碂ԏ矎硯ᰁ
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瑽 5.5.3  岄傀 1990ଙᛗ 2018ଙ蜦禂ࢿ瓩樌矑࿔玕㫎穦 -႟။ /蝞窕ԏ矎

蔭 5.5.16  蜦禂ࢿ瓩樌矑࿔玕㫎穦矎硯 -䠁碂ԏ䠁碂狌碍牏矎硯狌碍牏ၚ㵕碍硁现犋嘦ਧ௔

殻ፓ 2018ଙ
ၚ㵕碍硁 旉矦狌碍 穦ಭ獈ᰁ

(獍㽉穦 )
䠁咳狌碍

(獍ු /獍ු )
N2O-N矎硯狌碍(獍ු /獍ු )

矎硯ᰁ
獍㽉ԫ࿔玕܉)
繞吚ᰁ )

玕䋊胅碘 159,478獍㽉穦
(-3.66% ~ 3.69%) - 159,478 

(-3.66% ~ 3.69%) 0.1(0.0.3-0.3)
0.001

(0.0005- 0.05)

74.68
(-51.26%~734.52%)

磪秚
穦胅

ञ胅 2,499,829獍㽉
(-4.91% ~ 4.84%)

Ԧᇔ穉 0.78 
(-9.23% ~ 9.54%)
穦ᰁ 2.7%

 (0.50% ~ 4.00%)

48,622
(-62.03% ~ 
52.70%)

0.2(0.05~0.5) 45.54
(-67.96%~675.70%)ᐷኻᛣ

䂵碘
97,490獍㽉

(-5.06% ~ 4.82%)
ੜ懯 120.22

(-26.22%~536.77%) 
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茹瑿ܜ嬄ොဩ蝱ᤈ犋嘦ਧ௔戺֌牐ࢩ種ၚ㵕碍硁牏Ԧᇔ

穉牏䵝誢穉牏穦珀ᰁ现矎硯狌碍ԏ犋嘦ਧ௔ฎڥአ茹瑿

嬄ොဩ蝱ᤈ֌ᓒ牧ٌӾၚ㵕碍硁牏Ԧᇔ穉牏䵝誢穉牏ܜ

穦珀ᰁ緡戔傶ଉ眲獤㬙牧㳷矎硯狌碍戔傶ӣ薫獤ோ牧ٌ

犋嘦ਧ௔֌ᓒই蔭 5.5.16ಅ纈牪ࣁ֌ᓒ碉誢蜦禂ࢿ瓩樌矑
࿔玕㫎穦矎硯ᰁ犋嘦ਧ௔㳷䟖አ藮癩㯽螏ဩ牧妿懯ᓒ盅

2018ଙ蜦禂ࢿ瓩樌矑࿔玕㫎穦 -䠁碂矎硯ᰁԏ犋嘦ਧ௔夹 
-26.22%~536.77%牐

B. ႟။ /蝞窕
蜦禂ࢿ瓩樌矑࿔玕㫎穦矎硯 -႟။ /蝞窕ԏ懯ᓒኧෝ

窩荠ग़執ၚ㵕碍硁牧Ӭ矎硯狌碍傶覍ଉ眲獤㬙牧犥茹瑿ܜ

嬄ොဩ蝱ᤈ犋嘦ਧ௔戺֌牐ࢩ種蜦瑿樌矑࿔玕㫎穦矎硯 -
႟။ /蝞窕ԏ犋嘦ਧ௔ڥአ SimulAr敟誢犥茹瑿ܜ嬄ොဩ
蝱ᤈ牧秇硈戔ਧ䌘ෝၚ㵕碍硁牏Ԧᇔ穉牏䵝誢穉牏穦珀

ᰁ緡戔傶ଉ眲獤㬙 (蜍獈璂꧊牏秂伛癩 )牧ၚ㵕碍硁ֵአ
2018ଙ碍꧊牧ٌ犋嘦ਧ௔塅瑻ই蔭 5.5.17ಅ纈牪ᘒ䌘ෝ
矎硯狌碍狅 2006 IPCC൉׀ԏ毆戔꧊现塅瑻犥ӣ薫獤㬙秇
硈 (蜍獈磧य़牏磧ੜ꧊膏唰碍౲Ӿ֖碍 )牐ำ玕笴玊 (GWP)
䋿褬ٍ磪盄य़ጱ犋嘦ਧ௔牧簁ࣁ IPCC瞲ܖӾ૪疥ٌ戔ਧ
傶ࢴਧጱے稗ࢩৼ牐ݱच๜㷢碍碍꧊秇硈稞碍傶1,000稞牐
֌ᓒ奾ຎই蔭 5.5.17ಅ纈牧蜦禂ࢿ瓩樌矑࿔玕㫎穦矎硯 -
႟။ /蝞窕ԏ犋嘦ਧ௔傶 38.70% ~309.77%牐

蔭 5.5.17   蜦禂ࢿ瓩樌矑࿔玕㫎穦矎硯 -႟။ /蝞窕ԏ矎硯狌碍牏ၚ㵕碍硁现犋嘦ਧ௔

殻ፓ 2018ଙ
ၚ㵕碍硁 旉矦狌碍 穦ಭ獈ᰁ

(獍㽉穦 )
႟။ /蝞
窕狌碍
(獍ු /獍
ු )

N2O-N矎硯
狌碍

(獍ු /獍
ු )

矎硯ᰁ
獍㽉ԫ࿔玕繞吚܉)

ᰁ )
玕䋊穦胅 159,478獍㽉穦

(-3.66% ~ 3.69%) - 159,478
(t4%)

0.3
(0.1-0.8)

0.0075
(0.0005- 
0.025)

168.03
(-63.28% ~402.41%)

磪秚
穦胅

ञ胅 2,499,829獍㽉
(-4.91% ~ 4.84%) Ԧᇔ穉 0.78 (t10%)

穦珀ᰁ 2.7% (0.5~4%)
48,622

(-61% ~ 48%)
51.23

(-69.55% ~464.02%)
ᐷኻᛣ䂵碘 97,490獍㽉

(-5.06% ~ 4.82%)

֢ᇔ
䵝誢

֢ᇔ䵝誢獤觊 ֢ᇔ䵝誢ᰁ
(獍㽉 ) Ԧᇔ穉 䵝竉穉

(t50%)
穦珀ᰁ
(t50%)

䵝誢穦ᰁ
(獍㽉穦 )

21.95
(-70.21% ~421.48%)

࿜ᑡ 1,601,636 
(-4.86% ~ 4.73%) 1 (t10.00%) 1 0.007 11,211

(-64.37% ~ 74.23%)

覍ࢴ穦址ᇔ
֢ᇔ

Ԧᇔ 81,621 
(-4.53% ~ 4.23%)

0.88 
(-10.32% ~ 9.30%) 1.53 0.007 769

(-62.93% ~ 81.21%)

準ᇔ 106,091 
(-5.16% ~ 4.80%)

0.22 
(-19.80% ~ 
18.64%)

1.53 0.008 286
(-59.52% ~ 81.86%)

穦֢ᇔࢴ

Ԧᇔ 77,020 
(-3.79% ~ 4.13%)

0.91
(-9.58% ~ 9.83%) 1.83 0.008 1,026

(-58.29% ~ 76.41%)

準ᇔ 99,139 
(-4.15% ~ 3.69%)

0.22 
(-20.14% ~ 
20.05%)

1.83 0.016 639
(-64.11% ~ 83.05%)

礬芉觊֢ᇔ (準ᇔ ) 837,406 
(-5.70% ~ -1.92%)

0.22 
(-20.64% ~ 
20.80%)

0.41 0.016 1,209
(-61.43% ~ 81.026%)

穦翑胅ࢴ (準ᇔ ) 1,026,504 
(-2.15% ~ 2.18%) - - 0.022 4,927

(-63.50% ~ 77.85%)
覍ࢴ穦翑胅 (準ᇔ ) 158,630 

(-4.12% ~ 3.89%) - - 0.048 333
(-61.23% ~ 78.89%)

覍ࢴ穦粩艟 (準ᇔ ) 862,664 
(-4.66% ~ 4.94%)

0.22 
(-20.84% ~ 
20.87%)

0.46 0.015 437
(-61.23% ~ 79.64%)

ੜ懯 241.22
(-38.70% ~309.77%)

猋戢物虻碘ኧ蜦甛䨝ԏ蜦禂翄懯ଙ䁭 72䕍碉ᘒ㬵牧֢ᇔ䵝誢ݱ殻獤觊֢ᇔಅ珀֢ᇔ圵觊ইӥ物
1. 覍ࢴ穦址ᇔ֢ᇔ (Ԧᇔ )物觻碘ሳ罡牏ṛ羁牏ٌ犢 -褾羠牏胪讔缛牐
2. 覍ࢴ穦址ᇔ֢ᇔ (準ᇔ )物觬አሳ罡牐
穦֢ᇔࢴ .3 (Ԧᇔ )物苽臺ኞ牏夺ᨗ牏य़ᨗ缛牐
穦֢ᇔࢴ .4 (準ᇔ )物芸ᨗ牏ᨚᨗ牏ྷᨗ缛牐
5. 礬芉֢ᇔ (準ᇔ )物ኚ葀牏葴莒牏胪葴莒牏ٌ犢礬芸觊牏莡牏茼缛牐
穦翑胅ࢴ .6 (準ᇔ )物ኦ芢牏य़ᨗ牏੄揫ᨗ牏ॡ檚讔牏裡葽ᨗ牏璕现ӣ茆艟牏覇ጼᨗ缛牐
7. 覍ࢴ穦翑胅 (準ᇔ )物ရ芸牏ٌ犢㻌砮 (य़芸夹㬟܎碍 )牏窾砮缛牐
8. 覍ࢴ穦粩艟 (準ᇔ ) 物練ࢴ೉艟牏糍ੲ艟牏ٌ犢粩艟缛牐

72  ᤈ硰ᴺ蜦禂甛㹓䨝牧Ӿ苉࿆㾴蜦禂翄懯ଙ䁭牧2019牐
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(2) 碻樌ଧڜጱӞ膌௔
蜦瑿樌矑࿔玕㫎穦矎硯碻樌ଧڜጱӞ膌௔牧ݶᒍ℄

5.5.1蜦瑿ፗ矑࿔玕㫎穦矎硯ԏ藯ก牐

4. 粬ਧ矎硯რጱ QA/QC现礚挨

℄ᒍݶ 5.4࿜ᑡ圵༙ (3.C)ԏ藯ก牐

5. 粬ਧ矎硯რጱ᯿碝懯ᓒ

篷牐

6. 粬ਧ矎硯რጱ硬珿懯向

ፓ獮蜦甛䨝蜦手ಅ૪蝱ᤈ瑿ӥ࿜繅蠑眲穦ԏ藲礚牏蜦

禂裾๗ኞ眲羬牏犋ࢿݶ瓩ԏ穦႟။缛Ꮈ绗牧๚㬵ݢአෝ戺

֌蜦ኦ碞አ穦ᔰ盅妿႟။缛叨ኞԏ樌矑࿔玕㫎穦矎硯狌碍

ԏ๜ࢿ虻碘牐֕ݱࢩ玟ऒࢿ瓩粬௔牏穥狡礿կ膏瑿搡礿կ

犋ݶ牧虋吖綍य़牧襑ٚᔴ坌ๅग़ጱ碍硁牧硲種硬珿懯向൉

硈ڜ傶裾๗ፓ秂牐

5.5.3蜦禂ࢿ瓩ጱ࿔玕㫎穦矎硯ᰁ

1. 者矎硯ᰁ

稲ଙԏ蜦禂ࢿ瓩࿔玕㫎穦矎硯者ᰁ牧֌ᓒ奾ຎই蔭

5.5.18牏瑽 5.5.4ಅ纈牐࿔玕㫎穦矎硯者ᰁ牧ࢩ蜦禂ၚ㵕蔱
仂牏֢ᇔ旉֢硰ᒽ牏ݳቘ玕碞胅വ皞缛ࢩᔰӥ牧矎硯ᰁ蝛

ଙ褔犵牧蜱ଙ૪螈ଘ娓撉玊牧2018ଙ叨ኞԏ࿔玕㫎穦矎
硯ᰁ牧ፘ斃ෝ 1990ଙ仂੝ 32%牐

蔭 5.5.18   稲ଙ蜦禂ࢿ瓩࿔玕㫎穦矎硯者ᰁ
(㻌֖ 獍㽉ԫ࿔玕繞吚ᰁ܉: )

ଙ犩 ፗ矑࿔玕㫎穦矎硯 樌矑࿔玕㫎穦矎硯 -䠁碂 樌矑࿔玕㫎穦矎硯 -႟။ /蝞窕 懯ݳ
1990 1,315.77 172.37 349.04 1,837.18 
1991 1,352.31 169.15 354.30 1,875.76 
1992 1,299.07 160.57 340.05 1,799.70 
1993 1,328.63 162.50 345.41 1,836.54 
1994 1,317.66 158.26 341.87 1,817.79 
1995 1,309.67 156.55 342.02 1,808.24 
1996 1,334.37 157.81 345.56 1,837.74 
1997 1,177.87 146.81 313.17 1,637.85 
1998 1,104.16 135.61 296.50 1,536.28 
1999 1,084.82 132.46 291.34 1,508.61 
2000 1,244.56 148.62 323.56 1,716.74 
2001 1,184.61 146.35 313.28 1,644.24 
2002 1,196.06 145.89 312.65 1,654.60 
2003 1,102.50 134.00 287.01 1,523.52 
2004 1,195.00 140.32 303.24 1,638.55 
2005 1,101.82 135.70 286.84 1,524.36 
2006 1,125.46 137.46 290.97 1,553.89 
2007 1,101.27 136.31 284.87 1,522.45 
2008 1,039.50 130.45 270.46 1,440.41 
2009 1,064.70 132.82 276.83 1,474.35 
2010 1,051.62 131.53 272.87 1,456.02 
2011 1,005.80 126.39 264.06 1,396.25 
2012 1,025.24 129.86 269.04 1,424.14 
2013 974.97 126.00 258.38 1,359.35 
2014 968.47 126.97 257.47 1,352.92 
2015 947.20 124.07 250.23 1,321.50
2016 942.37 124.80 250.56 1,317.73
2017 906.18 119.83 239.73 1,265.74 
2018 881.40 120.22 241.22 1,242.83 
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2. 犋嘦ਧ௔

犋嘦ਧ௔ኧ獮蝄ፗ矑࿔玕㫎穦矎硯牏樌矑࿔玕㫎穦矎

硯 -䠁碂牏樌矑࿔玕㫎穦矎硯 -႟။ٚ犥茹瑿ܜ嬄ဩ֌ᓒ
碻Ӟݶ֌ᓒ牐֌ᓒ奾ຎ牧蜦禂ࢿ瓩者࿔玕㫎穦矎硯ԏ犋嘦

ਧ௔傶 -0.66% ~ 137.94%牐

5.6艟ܻጱ篱籞 (3.E)
๜殻֌ᓒ艟ܻጱ篱籞ፘ橕ጱ覍ԫ࿔玕繞矎硯牧岄傀準

磪種羬翄牧Խ篷翄懯虻碘牧硲種蒂犋懯ᓒ牐

5.7蜦֢ᇔ䵝誢籒籞 (3.F)
๜殻֌ᓒ蜦禂䵝誢ጱ篱籞ፘ橕ጱ覍ԫ࿔玕繞矎硯牐狅

硁 2006 IPCC瞲ܖୌ捍牧؃ࢩ戔篱籞螂纷Ӿ朰硯ጱ繞䨝ࣁ
ӥӞ㮆ኞ裾疄℄ᤩ֢ᇔ౲༙ᤩٚ珅硩牧犋襑֌ᓒኞ搡ᰁ篱

籞叨ኞጱԫ࿔玕繞矎硯牐

1. 矎硯რ现㶓獤觊ጱ矟蝄

種蟂獤ฎ懯ᓒ匍瑿篱籞蜦֢ᇔ䵝誢碻ಅ叨ኞጱ覍ԫ࿔

玕繞伩ਰ穥誢牧۱珀ከ篟牏Ӟ࿔玕繞牏࿔玕㫎穦牏穦࿔玕

ᇔ牐؃ࢩ戔篱籞蜦֢ᇔ䵝誢碻ಅ叨ኞጱԫ࿔玕繞䨝ᤩٚኞ

裾ڊ㬵༙ᇔಅ珅硩牧硲犋Ԩ懯ᓒ牧ࢩ種ࣁ๜殻ݝ懯ᓒ篱籞

叨ኞጱከ篟现࿔玕㫎穦牐౯㾴ጱ蜦禂䵝誢篱籞Ԇᥝฎ犥࿜

ᑡᑡ醖傶Ԇ牧ٌ犢 2006 IPCCಅ֢ݱڜᇔ䵝誢篱籞虻碘牧
ইᨗ觊牏璸礬༙ᇔ牏ኚ莕缛㳷੝磪牧ࢩ種๜殻犥ᑡ醖ԏ篱

籞ᰁ㬵懯ᓒ牐

2. ොဩ抷捍氂

(1) 懯ᓒොဩ
๜殻懯磪橕֢ᇔ䵝誢篱籞ԏ֌ᓒොဩ膏狌碍牧狌㷢ᘍ

2006 IPCC൉׀ԏ毆戔ොဩ1(Tier 1)膏狌碍懯ᓒ牧獍ୗ5.7.1
ಅ纈牧

獍ୗ 5.7.1

L = A� MB � Cf � Gef � 10-3
L = 篱籞叨ኞጱ伩ਰ穥誢矎硯ᰁ牧獍㽉ከ篟现獍㽉࿔玕㫎穦 
MB = 篱籞ᇔጱ㻌֖ᶎ坌᯿ᰁ牧ᑡ藁ጱ᯿ᰁ牧獍㽉
Cf  = 篱籞狌碍牧篷㻌֖ (蔭 5.7.1) 
Gef  = 矎硯狌碍牧獍ු /獍㽉Ԧᇔ搡篱籞 (蔭 5.7.2)

(2) 矎硯狌碍
蔭 5.7.1牏蔭 5.7.2傶 2006 IPCC൉׀ԏԦᇔጯ獤穉牏

矎硯狌碍穉ֺጱୌ捍꧊牧ኧෝ૪磪ፗ矑翄懯虻碘牧硲Ԇᥝ

୚አ狌碍傶ᑡ罡䵝誢ԏ篱籞狌碍꧊膏矎硯狌碍牐

(3) ၚ㵕碍硁 
֢ᇔ䵝誢篱籞ԏၚ㵕碍硁牧1999 ଙᛗ 2000ଙ୚ᛔ蜦

禂翄懯ଙ䁭物ᛔ妔胅碘 -艟๙箜ҁᑡ艟妿篱籞盅ԏ箜籺҂牧
犥篱籞䵝訏ᰁ傶 20%വᓒᤩ篱籞ᑡ醖ԏᰁ牧2001ଙ盅୚
ᛔ翑ᜋ㾴࿆ಅ஑癱ԏᑡ醖篱籞ᰁ牧䕍碉ই蔭 5.7.3ಅ纈牐

(4) 矎硯ᰁ
稲ଙ֢ᇔ䵝誢篱籞叨ኞԏከ篟膏࿔玕㫎穦矎硯者ᰁ牧

֌ᓒ奾ຎই蔭 5.7.4牏瑽 5.7.1ಅ纈牐岄傀ෝ 1990ଙ 3์
缏ဩ纔ྊ篱籞ᑡ艟牏ᤈ硰ᴺ蜦甛䨝ᛔ 1996ଙ蚏വᤈ匍瑿
獥䥁矓ईဩ缛硰ᒽ牧ֵ 1995ଙ盅ᑡ醖篱籞ᰁ詽褔牧ፘ䌘
伩ਰ穥誢矎硯ᰁԽ褔犵牧仂ᰁ夹 93%牐

蔭 5.7.1  ༙ᤩ觊ࣳ篱籞ፘ橕ጱ篱籞狌碍꧊ (篱籞ᰁ膏ܻኞ搡ᰁ穉ֺ )
༙ᤩ觊ࣳ 㫎觊 矎硯狌碍璂꧊ (Cf)

蜦禂䵝誢

ੜ變䵝誢 0.90
ሳ罡䵝誢 0.80
ᑡ罡䵝誢 0.80
ኚ莕 0.80

蔭 5.7.2  蜦禂䵝誢矎硯狌碍 (獍ු /獍㽉Ԧᇔ搡篱籞ᰁ )
殻ፓ ከ篟 ࿔玕㫎穦

矎硯狌碍 (Gef) 2.7 0.07

蔭 5.5.19  蜦禂ࢿ瓩࿔玕㫎穦矎硯ᰁ犋嘦ਧ௔
蜦禂ࢿ瓩࿔玕㫎穦矎硯რ 2018ଙ矎硯ᰁ 獍㽉ԫ࿔玕繞吚ᰁ܉) ) 犋嘦ਧ௔
ፗ矑࿔玕㫎穦矎硯 881.40 -25.78% ~ 117.32%

樌矑࿔玕㫎穦矎硯 -䠁碂 120.22 -26.22% ~ 536.77%
樌矑࿔玕㫎穦矎硯 -႟။ /蝞窕 241.22 -38.70% ~ 309.77%
蜦禂ࢿ瓩࿔玕㫎穦矎硯ᰁ 1,242.83 -0.66% ~ 137.94%
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蔭 5.7.3  ֢ᇔ䵝誢篱籞ᰁ
(㻌֖ :獍㽉 )

ଙ犩 ᛔ妔胅碘 -艟๙箜 ֌ᓒᑡ藁篱籞ᰁ ᑡ藁篱籞ᰁ
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

猋戢物 1990ᛗ 2000ଙ୚ᛔ蜦甛䨝ԏ蜦禂翄懯ଙ䁭 73物ᛔ妔胅碘 -艟๙箜牧犥篱籞䵝訏ᰁ 20%വᓒ篱籞ᑡ藁ᰁ牐2001ଙ盅୚ᛔᤈ硰ᴺԆ懯者蒂ԏ翑ᜋ
㾴࿆ಅ஑癱 74物ᑡ藁篱籞ᰁ牐

73  ᤈ硰ᴺ蜦禂甛㹓䨝牧Ӿ苉࿆㾴蜦禂翄懯ଙ䁭牧2019̶
74  ᤈ硰ᴺԆ懯蒂牧翑ᜋ㾴࿆ಅ஑癱翥蕣䁭ޞ牧2018牐

蔭 5.7.4  ֢ᇔ䵝誢篱籞叨ኞԏከ篟膏࿔玕㫎穦矎硯ᰁ
(㻌֖ 獍㽉ԫ࿔玕繞吚ᰁ܉: )

ଙ犩 ከ篟矎硯ᰁ ࿔玕㫎穦矎硯ᰁ
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 7.11 2.20 
1998 5.65 1.74 
1999 6.89 2.13 
2000 13.77 4.26 
2001 15.07 4.66 
2002 12.85 3.97 
2003 8.86 2.74 
2004 7.74 2.39 
2005 7.92 2.45 
2006 8.41 2.60 
2007 4.56 1.41 
2008 6.11 1.89 
2009 5.04 1.56 
2010 5.30 1.64 
2011 5.36 1.66 
2012 5.40 1.67 
2013 3.30 1.02 
2014 3.59 1.11 
2015 4.52 1.36
2016 3.31 1.02 
2017 3.40 1.05
2018 2.49 0.77
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75  蝫窼牏ሴ楮޾牏讙姘ୋ牧Ꭺ箜虻๭ԏߝ搡现戺֌牧蠑௔ࢿ瓩ԏ粬௔现ٌ硬臑Ꮈ懵䨝抷෈褸牧 pp. 8-1~8-12. Ӿ苉ࢿ瓩胅碘䋊䨝 傀牧ݣӾ૱牧ݣ .
1992牐

(5) ਠ碉௔
౯㾴ጱ蜦禂䵝誢篱籞Ԇᥝฎ犥࿜ᑡᑡ醖傶Ԇ牧ٌ犢ই

ᨗ觊牏ሳ罡牏ኚ莕缛㰍胼ڣ䥁準੝磪牧篷ဩ嘦ਧ穉ֺ牧Ӭ

獈懯ᓒ牐ڜ篷翄懯虻碘ӥ牧๚ࣁ

3. 犋嘦ਧ௔膏碻樌ଧڜጱӞ膌௔

(1) 犋嘦ਧ௔
ၚ㵕碍硁狌蜦甛䨝翄懯碍硁牧狅 2006 IPCC瞲ܖ戔ਧ

犋嘦ਧ௔傶 5.00%牪毆戔矎硯狌碍ࢩ๚൉׀犋嘦ਧ௔牪䧙
篷ဩ֌ᓒ牐

(2) 碻樌ଧڜጱӞ膌௔物
䵝誢篱籞矎硯伩ਰ穥誢ԏၚ㵕碍硁傶犋蝫媲牧2001

ଙ盅傶翑ᜋ㾴࿆ಅ஑癱ԏᑡ醖篱籞ᰁ牧1990ଙᛗ 2000ଙ
篱籞ᰁ֢ᇔ䵝誢篱籞ԏၚ㵕碍硁୚ᛔ蜦禂翄懯ଙ䁭物ᛔ妔

胅碘 -艟๙箜 (ᑡ艟妿篱籞盅ԏ箜籺 )牧犥篱籞䵝訏ᰁ傶
20%വᓒᤩ篱籞ᑡ醖ԏᰁ牐

4. 粬ਧ矎硯რጱ QA/QC现礚挨

ၚ㵕碍硁Ԇᥝ㬵ਥොԏ翑ᜋ㾴࿆ಅ஑癱牧ݶ狅ᆙ㾴獉

翄懯ဩ牏翄懯ဩ碞ᤈ奞㳷现ٌ犢磪橕ဩ犤䁆ᤈ牧ٌ訏ݶᒍ

℄ 5.4࿜ᑡ圵༙ (3.C)ԏ藯ก牐

5. 粬ਧ矎硯რጱ᯿碝懯ᓒ

篷牐

6. 粬ਧ矎硯რጱ硬珿懯向

篷牐

5.8Ꭺ箜蒂ቘ (3.G)
1. 矎硯რ现㶓獤觊ጱ矟蝄

ෝࢿ瓩ӾֵአᎪ箜ጱፓጱ狌犥硬珿ࢿ瓩蠑烠ଶ牧ֵࢿ

瓩௔搡螕ෝ༙ᇔኞ裾牧ᘒ碞አ繞蠑烡觊Ꭺ箜牧۱ೡ珀枂௔

Ꭺ箜 (CaCO3)౲ጮ襇ટ (CaMg(CO3)2)缛牧褰茐繞蠑烡Ꭺ箜
წ薹޾朰硯繞蠑䶹烡 (HCO3-)牧ᘒ旉虋傶ԫ࿔玕繞޾࿜牧
疩膌ԫ࿔玕繞矎硯牐狅硁㾴獉Ꮈ绗֌ᓒ (蝫缛牧1992)75牧
戺֌Ꭺ箜虻๭አᰁྯଙ㰍夹 1苭獍㽉牧犥種֌懯ࣁ蜦禂伩
ਰ穥誢矎硯ᰁ穉ֺ 0.5%犥ӥ牧Ӭ耬ԓፗ矑翄懯虻碘牧䧙
犋֌ᓒ牐

5.9ੳᔰֵአ (3.H)
1. 矎硯რ现㶓獤觊ጱ矟蝄

ੳᔰ碞አෝࢿ瓩盅牧ٌ࿜薹螂纷牧ֵૡ禂ኞ叨螂纷ಅ

ਧጱԫ࿔玕繞݈ٚ矎硯牐ੳᔰࢴ (CO(NH2)2)ࣁ࿜獤޾ੳᔰ
銇֢አӥ旉玕傶栅櫝ৼ (NH4+)牏䶹࿔櫝ৼ (OH-)޾繞蠑䶹
櫝ৼ (HCO3-)牧ᘒ繞蠑䶹礬磧盅旉虋傶ԫ࿔玕繞޾࿜牐

2. ොဩ抷捍氂

(1)懯ᓒොဩ
㷢ᆙ 2006 IPCC瞲ܖୌ捍ොဩ 1(Tier 1)牧犥ၚ㵕碍硁

獍ୗܨ矎硯狌碍ፘ犔牧޾ 5.9.1֌ᓒੳᔰ࿜薹螂纷Ӿԏԫ
࿔玕繞矎硯牪磧盅犔犥 44/12疥 CO2 - C矎硯ᰁ矦ᓒ౮ԫ
࿔玕繞矎硯ᰁ牐
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獍ୗ 5.9.1碞አੳᔰ叨ኞጱଙ CO2矎硯

CO2 -CEmission= M � EF
CO2‒ CEmission= ੳᔰ碞አ叨ኞጱଙଶ繞矎硯牧獍㽉繞 /ଙ
M = ྯଙ碞አጱੳᔰᰁ牧獍㽉ੳᔰ /ଙ
EF = 矎硯狌碍牧獍㽉繞 /獍㽉ੳᔰ牧毆戔 = 0.2

(2)矎硯狌碍
ੳᔰ䟖አጱ者矎硯狌碍 (EF) 傶 0.20牧傶ੳᔰ

(CO(NH2)2)ܻৼᰁӾጱ繞珀ᰁጱ 20%牐

(3)ၚ㵕碍硁
ই蜦瑿ፗ矑࿔玕㫎穦矎硯ԏ玕胅碞አᰁӾጱੳᔰ碞አ

ᰁ牧蔭 5.9.1ಅ纈牐

(4)矎硯ᰁ 
ੳᔰ碞አ叨ኞԏԫ࿔玕繞矎硯ᰁই瑽 5.9.1牏蔭 5.9.1

ಅ纈牐ࢩੳᔰ౮๜㰷໒Ӥ笧膏硰଱胅碘愆揳藲碉ӥ牧ֵੳ

ᔰ碞አᰁࣁ蜱 10ଙ樌蝛ଙӥ笅牧矎硯ᰁࢩੳᔰ碞አᰁ仂
੝ᘒ蝛ଙӥ褔牧2018ଙ矎硯ᰁ斃 1990ଙ仂੝ 79%牐

蔭 5.9.1  稲ଙੳᔰ碞አᰁ膏碞አ叨ኞԏԫ࿔玕繞矎硯

ଙ犩 ੳᔰ碞አᰁ 76 ԫ࿔玕繞矎硯ᰁ 
獍㽉 獍㽉ԫ࿔玕繞吚ᰁ܉

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

76  ᤈ硰ᴺ蜦禂甛㹓䨝牧Ӿ苉࿆㾴蜦禂翄懯ଙ䁭牧2019牐

0

20

40

60

80

100

120

160

140

ੳᔰ碞አ
&2��矎硯

܉
獍
㽉
��
ԫ
࿔
玕
繞
吚
ᰁ
�

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 20182016 ଙ犩

瑽 5.9.1  岄傀 1990ଙᛗ 2018ଙੳᔰ碞አ叨ኞԫ࿔玕繞矎硯



5-39

ᒫԲᒍ

Ӿ苉࿆㾴 Ӟ̜Ԝ ଙ ܈ ์

(5) ਠ碉௔
ၚ㵕碍硁ਠ碉玲ᛔ蜦禂翄懯ଙ䁭ԏੳᔰ碞አᰁ牧篷

耬笙牐

3. 犋嘦ਧ௔膏碻樌ଧڜጱӞ膌௔

(1) 犋嘦ਧ௔
矎硯狌碍犋嘦ਧ௔䟖አ IPCC毆戔꧊傶 -50.00% ~ 

0.00%牧矎硯ᰁ૪蔭纈ੳᔰፘ橕ԏ碞አጱ磧य़妃䌘矎硯ᰁ牧
犋ݢ胼᩻螂毆戔矎硯狌碍牐ၚ㵕碍硁୚ᛔ蜦禂翄懯ଙ䁭牧

狅 2006 IPCC瞲ܖ戔ਧٌ犋嘦ਧ௔ 5.00%牐ڥአ藮癩㯽砮
ဩ奲ݳ犋嘦ਧ௔牧ٌ犋嘦ਧ௔傶 -50.00% ~ 5.00%牧懯ᓒ
ොୗইӥ物

Ӥ褖物

ӥ褖物

(2) 碻樌ଧڜጱӞ膌௔
1990ଙᛗ 2018ଙ矎硯狌碍牏ၚ㵕碍硁㬵რ现懯ᓒො

ဩ緡姘瞱Ӟ膌牐

4. 粬ਧ矎硯რጱ QA/QC现礚挨

℄ᒍݶ 5.4࿜ᑡ圵༙ (3.C)ԏ藯ก牐

5. 粬ਧ矎硯რጱ᯿碝懯ᓒ

篷牐

6. 粬ਧ矎硯რጱ硬珿懯向

篷牐

5.10ٌ犢珀繞胅碘 (3.I)
狅硁蜦禂翄懯ଙ䁭牧ٌ犢珀繞胅碘犥䶹࿕玕枂

(Ca(CN)2)牧ֵٌ֕ࢩአᰁ੝Ӭ篷嘦獥翄懯碍硁牧硲๜殻䧙
๚֌ᓒ牐

5.11ٌ犢 (3.J)
篷ٌ犢殻ፓ牐
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