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ABSTRACT

An analysis of the Potential to Reduce Greenhouse Gas Emission
in Agrifood Sector and Strategies to Achieve the Reduction Goal

Mandatory cuts in greenhouse gases are being carried out by international
agreement around the world. The Korean government has also announced its
plan to voluntarily reduce the total greenhouse gas emission by 30 percent of
BAU in 2020. In order to accomplish greenhouse gas abatement, reduction
goal is allocated as 5.2 percent in Agriculture, Forestry and Fisheries sector.
Park Geun-hye government has proposed a major national task as active
management in the era of climate change and the relevant authorities jointly
decide to make ‘A Greenhouse Gas Reduction Roadmap’ in may 2013.
Accordingly, analyses on greenhouse gas reduction potential in Agrifood
sector and establishments of abatement strategies are required.

This study utilizes various research methods such as literature reviews,
expert interviews, and cooperation researches. In literature reviews, estimation
of greenhouse gas potential reductions and Business as Usual in agricultural
sector are reviewed. And methods for calculating on greenhouse gas emissions
in Agrifood sector were specifically examined. Also, the validity of estimation
results and effectiveness of practical strategies of reducing greenhouse gas
emissions were identified by expert interviews. In addition to that, analyses of
emission state and the abatement potential in arable, livestock and food sector
were conducted by contract research.

Abatement potential for the non-energy sector was analysed as follows.
First, in arable sector, abatement potential by expanding of intermittent irrigated
crop land was revealed as 142 thousand tons. And it was analyzed as 93
thousand tons by reducing of use of chemical fertilizers. Secondly, in
livestock sector, abatement potential by extending of manure-to-energy facilities
and joint resource utilization center was analyzed as 320 thousand tons.
Furthermore, it was given as 80 thousand tons by enlarging good quality
roughage crop land and livestock feeds.

Abatement potential for the energy sector was analysed as follows.
Abatement potential of Installation supports for renewable energy based
air-conditioning system in renewable energy part was analyzed as 380 thousand



tons. Abatement potentials were respectively identified as 470 and 308 thousand
tons by extensive diffusion of energy saving facilities in energy conservation
facilities and by improving energy efficiency of motors, dryers, and gas boilers
in food industries.

In order to accomplish the greenhouse gas abatement in the agricultural
sector, it is necessary to expand abatement technologies for water-saving
irrigation in rice paddy and enteric fermentation improvement.

Besides, manure-to-energy facilities, joint resource recovery centers and
renewable energy facilities would need to be built. In order to support the
development of low carbon agriculture, it is required to directly support
research facilities so as to develop a variety of cultivation techniques, and it
is also important to create investment environment that private enterprises can
invest in research and development.

Voluntary emission reduction in agricultural sector is required so that
farmers could participate in greenhouse gas reduction. And we need to push
forward this project for certification of low-carbon agricultural and livestock
products from 2015 by assessing and supplementing. Moreover, it is important
not only to make emission trading market useful, but also to consider introducing
direct payment program for low-carbon agriculture. Further, promoting the
consumption of low-carbon products and constructing reliable active database
are required.

Researchers: Hak-Kyun Jeong, Chang-Gil Kim, Dong-Hyun Moon
Research period: 2013. 8. - 2014. 4.



xi

Al

M B

M1

— N NN

1 GAT0] HIZ HL T QA crrrerrmersssnsisesssssssss s

7K

o0

el

K-

=
%0
K

~d

<l

7t

<l
o

H2%

}

2
2

%274
=
‘:l?'

15

HE-Q Z AL T} overneeeseessessssssees sttt

o
T

Ho

7+

Kl

Hj

L

<0

20204 of

ok

o0
__Og

Kl

!

2

ZtA of

<l
o

3%

21
. 49

B

7t~ W&

24

L "ol A& o}
2. dl|A] Bol 47t~ wWiEH

TE2 Al AF HIZEE e

54

]

<N
o}

e

1-

H 2020

i)
-

Ir
jld

b

0

]
Kir

~d

<l

7t

<l
o

H4%

57
61

73
87
96

o

" o] B

— o o



xii

-+ 106
118

)

0O

5. Fa% Al %9

A6

121
122

148

M7%E

151

=

o
pd
N

A

T
I+

152

LA7IA 7= R&D F8 FAE AJF o,

ild
1}

Ho

153

ol
il

o
il



2%

%<

%<

2- 1.
2- 2.

RI3E

oI = P I = R T == [ VR TR " Z VR R e

%<

3-10.
3-11.
3-12.
3-13.
3-14.
3-15.
3-16.
3-17.
3-18.
3-19.

¥
A S T A o

BB B oot off moJo il N oo mof A e He X

T ZF 9

o N,
by
il
~
>
T

s

ki
ha

N

RN
il
r ol
U3
ol
et
i
f
ox,
X,
o

i
Ao Aol NoO A )
Ao A N,O 74 i

% 2% %
% 2% %
2 A} a7 mE

=

=

=

=

=

[¢)

NN N

N,
>
%
NS
2
1o
ol
W o rlo ro
o e
-
[>

29 247k )

Z AFS T 9] W3 320](1990 ~2011) wrerreererrsrnsnsnnnnnns
28 AWEE o) ek MEAG B FH e
% Ex A2Hg W fEAE B AR o
A A O] OFABLA L HIZA LS s
B0l ATEA HIZTE(1990 ~2011) weveerereresrsninineenens
, B, Do) AufHA HEF F0](1990 ~2011) weereeeeenereenne
e AHE =EHZE HE F0](1990 ~2011) woreereereereneene
AlE = H3F F20](1990 ~2011) «rreerererereereeeennes

AFEE Z20](1990 ~2011) weeererermrmrursssmsinissssnninnans
2 R0 BAR FH(1990~2011) oo

o A9l CHy HZ® 30](1990 ~2011) wereerereeressenes
O](1990 ~2011) ++eeereersesnees
O](1990 ~2011) ++eeereersesnees
2 HIEE o,
b g S AF A -
&% F0](1990 ~2011) -
(1990 ~2011) +erereeserermmsmsensmsininnnns

xiii



xiv

52
52
53
53
54
55
55
56
56

*

ql

2

T8

3-20.

it

=
gL

WZ % HF2009 7|

Th2n HIZEF 220 weerenneriiinsnneniienns

<N

ild
il
Hin

<

of

i

oA =]

3-23.

it

R 4%

59

71= DB(A%)

A

A

1

of

i)
Hn

<

Ho

27

63
65

68

70
72

5%

75

76
82
83
90
.91

(The Carbon ACtiOH)

il

NE FYRE 2Ass

27

5- 4. 2011 CSP

it

b

Z9] 2020 7= B

<

5- 6.

=

99
99

=3

Z E ¥ (The Carbon Action) -+

1% 1?_5_% CH, HH%‘%]:

107

O

b



XV

109

B HEW NyO HIZTH2010, 2011) evrerereersrsrnmsenineesinnnnes

)
=

O

112

B

I

aqr

of ZH o A

113

117
118

HAFR(20111) weeeevevereenees

Z_I

|55} o A

7

Qo) T

119
120

RG5!

139

L A7tA 7= R&D FOTAE AIF e

ild
-

Ho

27

Hr
I

151

27



Xvi

RES)

2%

Mo M
o

[
e g o® o®

RI3E

(NS R R
o

(S S W
o o g g g g g g g
(Y]

N

5%

a3 5- 1.

D
M e

ke
X %0 N kv

3-10.

R

O] BEID 8
AL 7tEEn oI R| 3 CDM ARG ARE| e 13
AEAFEY7]E TUAR G T e 16
AEtAFQ7]|E A9 NBALS 2 B FHFOE s 17
N2 ABAE 7S 22RO TF e, 18
A7 AeAEY TS 73S = G| T e 19
712 AFS F49] #3} 2203 FTEX]) e, 22
F8 7= AFS T4 W3 F0](1990 ~2011) rreeerreereeneennee 24
b ge] o3k ek i WE F0](1990~2011) e 26
A&k Ao od L7l WiEEF w5} F0](1990~2011) - 30
':'?'}1\_]_—]:] 94 %/\217]__}_\_ HH%%}:(1990~2011) ............................. 31
tﬂ XHHH =412l CHy HIS % F0](1990 ~2011) -weeveereereeens 40
AR N A NoO ZA vlZF F0](1990 ~2011) «eeeveereeene 44

73 Ao 4] N,O 7HE IS 220](1990 ~2011) +wereereereeees 45
22 AL &7bol 93t iﬂﬂ* Hj &2 3£0](1990~2011) -+ 48
KEEI-EGMS 2.8 9] A A AEl JLZ(AFBFA]) woevverenenenne 51

02 HAEE QA 7} LA (2011) worvrrrrerereessrsnrsniiiiins 74



HH g

[
(LR R | AN o (\CA \CD o\ o (LD \CAS o A A o L Y

H6Z

I
I

=]
=
=]
=

5- 2.
5- 3.
5- 4.
5- 5.
5- 6.
5- 7.
5- 8.
5- 9.
5-10.
5-11.
5-12.
5-13.

CRP UNFE= Alof EX|9] oA & itk 3a BAFAC08) -+
A4 A el w2 CRP 207 dubA|ofite] EX|ol3-d %

ABNAZEAG Alke] ollo]A B B HEHAFH(08') -
ST FYHEE A7 S HE HEE 0] e
FF0] 20200 ZFE B e
A FUEE A7} ST FEAL e
ocﬂ);‘L lc.):cﬁl-?_% CH4Q]_ N,O HH%%]: :rU‘é ..............................
GE LA 7F~ HlEaF WS} O] e
QAE CHy HIZTE LA e
AR NLO HIZ T TLA corvrvrrerrrrmmessssssssss s
QE o] QAFIA HE T Zo] B 7FE BT e
QAE o] AEFAZEA TR e,

xvii






xill’&

)

A

"0

o]
B

K

1. 979 w7

<]

= [e)
EHe

et Qg vt 2009 119 247k

2020\ d 7} A] vl S x| (Business As Usual, BAU) thH] 30%

—

<

eN
=

g%

7

d

712 2istg e, 2011

5

Al A25x)

ilg

)
24|

52%= &
3} -3 Al

el

H|

A Ag@o11~20),=

]

<N

-

=

9224 AS F9 THBAZ A A

%
ay

s



o

tRen, 247k wWiE

5

(°13.05.03. =714 A 274 3] 9)).

o

=

A

S

% 2EUe £Y/2 43

2. 419 =

ild

Hip

il
2|
Hr

—_—

o7
K
=

X0

il

A B, AAYA A o] &, dl|A] 27

=9

]

7

&

Bk

y

A

3. A HE

o0
=l

Bl
w0

A2p 2 7FEIA 2ol thH]

=

R

7|55k ofel| ot

o

-

O 709t ] 591(1995)



o

A 252 IPCC 2A7L= HijE

|22 W=

N
el
A

1= AlASH

5

s

-

Az 7ls e &

(2005)& HF-Eo| 247t W=

=4

7]
A ATHA ] FHRIAMNA FHA HE LATIARUEHY, Tl A9

13
o

O T4

Z:}-H

Al ast 7isEmddA e 24d7ks e 24 B A

9
A A7

H o
T

IPCC(1995) &2A7}2 Hf

18- 73(2006)-2

tof w o} o}

5

A
4

Bl <,

7]:1[
(Tier )= &

23!

4, IPCCE] A7k Hj

E
=

=
=

72~ v

~
o

__o_H

il

< A3k

O 2+ % (2008)

g8

Ho

=
=

oA

5

A A]



O o] gHl, BB Y, £/442H2008)2 M=o i 7| FHsF e i3-S 4
Y 7} 12 el (Dynamic stand growth
g S AAA

= AL
T, B ES B0 2w g EF 7l G ol

e Z‘i%‘s 6}91-9% 20203 247t

5 A% +u9 Bads AN,

AR EFAAG Y] 247 S BERA % o 3

=2 713W3sl Al B, AHP $449 B4 52 nietoz A HA

NEws e ANHAL

AZ 74 5 320(2013) & F28 AL 5 7|E A8 HAE HrE vier

o2 AEL AEA Z2 Yo HAAFFo AFH7t e 73 =2 A
= %4

=2 a =
Row, F879 XiE‘r* X‘Hﬂl z=2 %‘:.4% HES Y. o] 9
4

Malmsheimer et al.(2008)& ZA|Z o]&, Atg dlo] QA A, AHE-
& 5% 2V~ viEAE a2k A Y] BAAAS B3 &4



H Al
= O

M@olotel Xt

Lt

i
‘.__HO
i

No

il
W e

H, A=

d7}s

SOy
= &

, A=TIE A

FAE ZAL

Bl
i

oK
Bl
il

o
l

%0

1o
To
e

—_—

Tolt

24

il

o 4% 4R

-

frar)&

=1
P2

T

)
-
“

H7lE &3, AR FA AT

=
(€]

IPCC, OECD

L
j -

7be S A wEAEA 4 Y SR

3}
]:[ .

sy

=
=

d o Rl At HH



ol

ol

il

7

=

=

AE7F

3 ) B Holol

)

‘CH

[e]

71 AT gere

28

O

7+ X}

A

5

| = Yo
29
Hz

[

ild
—_

il
i

O &A712 bj

24

O
o=

&

<

ild
i

<

Ho

ild
i

<

Ho

N

!
T

I

~
o

el
G
N



K-

Bl
40
|

of

il
K

ok
HH
=)

o
Ho

i o]F]

AFALA A 4

=
=

SELTIEL:

xr
i)

o

~KH
K

A

A

i)
o

~KH
K

ol At

=
=

ok
o~



.
3
]

oy %l WE :,Ul
AT %! il 2K
T = 5 LE -
O = o) N =
ey ol o oy o =
ol o I 0
B e TR | T %
W " N = ™ W
== ! R o Jo- Gl A 0
J —_ X
< 4B R N X i
- LR ~ g ¢ B < oD
2R W oo of i or =
o) o) = o oy TN N K R

:
N
g
.
g
N

2R CERE

=

L

Eal

or:
U_ 1]
v v v ﬁﬂﬂ s -
= e N o AN
] = M oF o
- W owm <
4 A_m W T Mr ﬂ_% M_ﬁ Ao
v | e, il B
al ju— o4 i _z . o !
Elde| | Erc || BEE QL=
= o™ o N T W N o
&P 1 3 e B KA wE IR
B ARy o o ) o e
\._n&l \._n&l \_wwo HT o ‘mﬂ _2_._| ATc ﬂ]ﬂ ﬂ ‘JTJ! ‘mwﬁ O._L ' '
" " B o o WO -~ = B g ® )
WO o o A o o A BF o
& o TEEEE = o N N
b I3 | wld TA W
Sel | n5eni || RR5 || iz
N_._._O.#L Ot ,.NEH;I _z_._|ot Ot On_o‘#@
oW e | | T N




11I2 g

O

B

-

N
O

N

N

<

o}

=

A3

AL 50

==
‘:l?'

I

H
pud

==
‘:l?'

3!

Z_I

&g 7]

oFol
cxdbisen

ﬁaok
%S|

P2
s e &

o

+34

(2008 ~2012)¢] A< 7]&
284 ), 3R] ate] d Al 874 s)d 157, 71583 A

(2005 ~2007)¢] 7<%

==
‘:l?'

At 87K, 715 3t

ez
2174, 507 A3 A

AN I

3!

Z
3

28
Al

A7}~ 7}

=
=

4

=
T

)

2

=4
°
3t) Akt ot

- 20108 4¢ “2010%

o

i #HAAZ A sk

167 Al 5244
- A=} 7153 o
- 20113 39

N, T

=
|
=

o

- A3z 7] 3 H 3 )
- 2009 119 THFAE

~
o

ol

el
gLl

2011 =414

- ¢
-



10

Shol] AAFC=E oS

)

wjr

Hlo

A (2011~2020),=

=
=

AR AN A

=

[€]

-
o

=

o
[e]

3}
]:[ .

AL -AE-FE o

e Aoz A

S

=1

5}
o 2

=

T

»AO
__O.O

43.8%

ZI(FFR)A Al A7 S WE 68 ~

<

1
[§)

EH 3t 7ol A

| U7kaL, AbsZiE 8 7
82% Aol 7}

<]

B
ELagEE

=
=

]_

A% g

7

CEEREN!

I7H 5= &

Nt

<7

N
o

—

14
1}~

e

A

(o]

B

» 2012

o}

1 EH)3} go] m2 247ts WiEEE Hasud 72 755

%1

PN
T

A4

=
=

22 68~82% 7t

=
=

247

HA =4

A7« HE, 2011).

=
[

Al
A

=
==

(

o $F, uvt 5 ZUAE

o
=]



11

CFASVAFR FAO] Hol AR, ¥

die AT Fa/dHf(Carbon Offse) A2 =47]& o]&

A1

s

=4 de= A

EER R

s

3t A thell o

H
T8 FHAIAZ AAHAoH, 2ATIE WEF S5

__o_l

b
<)
s
ma

xr

| mel BARA GBoR 27}

Tolt

i
o

Az B B =964 279)
F44(2013.9)

2T 9(2013.11)

AFEE g @ 3H4(2013.12)

Els

2bell

+ 2ET(



12

=
(=u
Ho
my|

.

0
i

Ko

A A R A

77 474

=

=

107} AF4AH(177F 7D
o] A4 H, EnlE T 22F 2 433%7}

At

A

)
~

1

ke

AR FLEAHA0R) 7} F7He 7t

=3
no

22

dn
B
o=

il

z) A

H

AEAHA A12

L

j -

Zoll A" A=A 247F FE=YF F7tA

- A 71 A A (CDM: Clean Development Mechanism)

O FYHE< UN CDM AHg
- 2-g}g}7t UNFCCCY 52

!
o
T

26

(i
Hlo

[e) 1)
O]:O

)olH, o] T FPHE=

LY

3 CDM A& )

==

9171(2014. 3Y 7]
3} AFgo] AHeow 252012 11. 29).

=
(€]

AL

@

)

27 71EEw JUAs Al BE CDM ARIS 271 $4 A%



13

A v =

16,640(C02-eq 9] &7} &L Qo) ]2

ok
=)

108 7k

k=3
L

=4

2~0]1 9
T‘_]IE

714l

H
=

3

=
o

)=

d

492MWh/

2

(2

o]

709

370kw, AtQGH] = <oF

by, W g e

5

1 30m/ )l &

&%

1x]
-

(o]

W

do

s} o
o

]

&

L 7

EE A

i 9

7}

)|
~
o

il

wlo] @ 7h2sk EH], by

3

g

A7)

S 24, 2010d5H A3 T 87/ AL

A

9

= 20203 7+A] A=) 307

o AEFEEE vl o oA

sy

Q9o

oliX|2t CDM At AL

H
pij
i

daAl ot

2l 2-1.

71 (370kW)

_I

Py
ol

1

o
aL

AR AY A 2] A

B EAEE 2dye 15657, duAEd &
FHFH 54

5,766ha, 548 LEDH T A|HANY 75704,

eN
=

2l



14

A 172,674had. AA 184 F5Y 7HLH 7154 19,312ha, F52F 5
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h=3 =

95,253ha 5o 2 YEILES. T, HH|EFE FA AQ AL 166,000haS
LR
# 2-1. 2AItA st Fols g
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A7 L AAYNTA A4 ha 5,766
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- 57159 ha 19,312
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w=u e 22y A9 ha 166,000

1) w94 LED By 2 A84%ge 20126744 F4 249,
R FRFAAER AEAST S U AR Q0143)
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|{e]

| #a} F0](1990~2011)

E 3-1. 715 M8 FF

A= | Ha | 5 | HA G A | WY | T o8 | A
1990 | 4929 1,608.7 | 47466 | 64,706.3 | 169.1 3.3 44 6002 | 454
1991 | o011 16212 | 47883 | 69,4719 | 2384 3.3 5 8339 | 533
1992 | 4996 1,746.0 | 48625 | 74,7644 353 35 0.3 9835 | 615
1993 | 5l12.1 1,923 | 52819 | 77,3710 | 4684 3l 04| 10885 | 696
1994 | 5305 | 21674 | 5639.9 | 78,086.8 04 2.5 o4 | 11782 7.2
1995 | 5475 | 23601 | 59267 | 81,1623 | 6139 17 27| 161558 7.2
1996 | 5o4.1 2009.3 | 61964 | 85,4126 | 652.9 16 62| 24264 | 984
1997 | 5016 | 27171 | 60010 | 89,7417 | 653.2 16 69| 28437 | 1131
1998 | 5234 | 27967 | 69454 | 89,5649 | 600.8 14 76| 31138 | 1255
1999 | 5468 | 25257 | 7,3187 | 92,4191 | 549.2 1.3 81| 350646 | 1353
2000 | o437 | 21852 | 7,7769.0 | 96,0519 | 497.7 11 91| 43626 | 1428
2001 | 5404 1,767.2 | 8,089.7 | 103,533.8 465 09| 105 | 59454 | 1491
2002 | 5440 1,5405 | 85160 | 1079722 | 4447 08| 125 | 69570 | 153.3
2003 | 5418 1,439.0 | 8,849.0 | 1082585 | 4509 09| 144 | 78521 | 1515
2004 | 5288 1,489.6 | 90070 | 1072042 | 4846 091 164 | 83688 | 1456
2005 | 509.7 1,6034 | 90126 | 111,4344 | 510.7 11| 184 | 80572 | 136.3
2006 | 4886 1,780.9 | 9,020.0 | 118,620.0 | 500.4 12| 2077 | 86802 | 1247
2007 | 4718 1,961.1 | 9,203.7 | 126,792 | 454.1 14 228 | 94294 | 111.2
2008 | 4980 | 21724 | 9280.8 | 128,460.8 | 368.6 2] 23| 98672 | %6
2000 | 4484 | 23824 | 93137 | 1348633 | 2962 27 212 10,9829 84
2010 | 412 | 26177 | 94141 | 1422976 | 2532 44 29 1122776 73
2011 | 4264 | 28126 | 88987 | 150,2289 | 2471 44 297 | 131647 | 639

A5 ZATFEESFHRAE (20198 A8E A
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=1 — O |.7_< '_O l:/\o| I:I;I. = |( ~ )
O 32, F2 IE AME T Hat F0[(1990~2011
HE) 4 —_—
1,000 - A e I -N -]
=== e 2
200 - 2,500
2,000 -
600 -
’—/——K 1,500 -
400
1,000
200 - 00
T I S S S S S 0 =T T
T 1990 1992 1994 1996 1958 2000 2002 2004 2006 2008 2010
HE) s
: H
10,000 E_Hxl 160,000 - =
21
140,000 -
8,000 -
120,000
6,000 e T
80,000
2,000 —
40,000
2,000 -
20,000
1950 1992 1997 1096 1998 2000 2002 2004 2006 2008 2010 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

A5 ZATFEESFHRAE (20198 A8E A

112. 7} Adgs

O AfH & (enteric fermentation) A oA HlESE = HWERE 7F=9 Z ()
AT TAEES] HFH3 AE =
o] AslFgollA 7= durA A EAE4.
H| Ht37150 H&8] AH(EH)

& o
otol = &4 n|AE W& e3E Fe < AR (cellulose)E A3}s}
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WEAT 3 B= WESATd SATTY 2

ato] ALk

LSpopulation (head)
3-1
10° (kg/ Gg) G-1

EFEmissions (Gg/year) = EF(kg/head/year) <

EFEmissions: dU g o] & A7~ w| &5
EF: W& A4~ (Emission Factor)
P

LSpopulation: 7} EAFS T
)

Gg:717F13 (=14 E

Lt ol S A

O WiEAI= IPCC(1996)¢] 2zt A ® Tier 19] ¥iE A5l e d52 3

zstel %7} A4 APF AL HAT 2a
b=
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# 32 =5Y e npyo| oet viEAH s I £H

e (g Mgy | HEASR EA | MEAR A
A 118 IPCC 7] 2-3H(E1]) IPCC, Tier 1
Ela 47 IPCC 7]1¥-zk(&En)) IPCC, Tier 1
5 ] 15 IPCC 7] 23K A4 IPCC, Tier 1
o o NE IPCC 7] 23 IPCC, Tier 1
B, AE, WY 5 IPCC 7] 23K N =5 IPCC, Tier 1
s 18 IPCC 7] 23K M= IPCC, Tier 1

Z: NE& Not EstimatedE <] m] g}
A5 PCC(1996).

ct w3

O 7}=9 FuE Ao 93 mEsv WEg2 1990 2,983Gg COs-eqoll
2] 19984 4,390Gg CO,-eq7}A] Z7}st4x, o] 20039 3,111Gg COx-eq
o8 7ASES. 20043 REE A Z7b8tE AS Hgom 2011d49)
£ 4,157Gg COr-eqO & LIENE.

g 3-8

Gg CO;-eq
5,000 -

i}
=
ne
kol

of 2

o

o et sj =2 Hat F0[(1990~2011)

4,500 | 4331 4,157
4,000 -|
3,500 -
5,000 - 3,111
2,500 -
2,000 -
1,500 -
1,000 -

500 -

1550 15992 1554 1996 1598 2000 2002 2004 2006 2008 2010

A5 @AZFAZIA BAIE(2014).
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113 7}E RxAe
7} v =2F = J}diH

(1) 7555 xMalapbsol Aol ojet gray

= #7182 T45] Q7] BR o] f71%0] BI1H FARL
7 RE AN BAE 0 n Y= oste] vge] 24T,

O IPCC A H 1996\ A TS W2 Tier 1| YO 2 A4E9S. & A
e A8 WBAS 4 FFe] ASTLE Foel ANY
LMPFEmissions (Gg/year) = EF(kg/head/year) < LSpopulation (head) (3-2)

10°(kg/ Gg)
LMPEmissions : 7}V 52 5B o A7l &5
EF: WjZ&A|

O = A~

LSpopulation: 7} E5 A+
Gg: 71719 (=13 #)

@) 72l1=85% A2l Ho| A 2| ofAlstEl A HEA

O ohBALE Bl ) A
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B o 2 AASEYES. Tier 1| HFHL Zhzhe] B X did o] w2 ) Z A4

44

N0 = [0 2Ny X New(gy X M) )| X BFy ()| X o
S T

(3-3)

N,Op (mm): 7}Ft- 5 A7 A1 o] 214 A Q1 N, 0¥l &% (kg N, O/ year)

2% (kg N/ 7V [year)

EFyg): 71555 A A1 S 2 4 4 9 o}k ab A 4 )l & 715 (kg N,O— NYkg)

Lt ol S A

(1) 7525 xMalabdol ol et way

O 71EE=9 HEATE EuAgAldoel X3 (97} 7T dF = J3t
Al IPCC(1996)] Z+ x| H# Tier 12] v &A
Fzste] 27 Ao A3 wiEAFE A

O Ao &9v 47k Bolo wiEASel 367 12 o] &g o, HXe A
He MEAF 38 o8 ' A=Y 7 00785 AHEon 1 2
Zo Aete Ao wiEASel 94 011, T 1.09, % 0.15 o]&3h
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52| o e ) WEAS A W& AL AL
A 36 IPCC 7183k (57)) IPCC, Tier 1
o5 1 IPCC 7]&gh(En)) IPCC, Tier 1
= 7] 3 IPCC 7] E-3H(A ) IPCC, Tier 1
o 2od 0.078 IPCC 7] &A1) IPCC, Tier 1
A Al 0.11 IPCC 7] &%) IPCC, Tier 1
A 0.10 IPCC 7] &%) IPCC, Tier 1
o 1.09 IPCC 7] &%) IPCC, Tier 1
A5 IPCC(1996).

(@) JtEEs x2BHoIMS] NHH oMaNA WY

O FERw AN Bste ZYH opistdaE BrAel A4l o
g HEASE BT Y HET ool Aol WA oAk 4
3 Aol A4 MEASE 0001, H¥s A4 B 0.02, 7lEAEe] A

© 0.005= ﬁ%@k

¥ 3-4. ==ME|A|del opitEtE A sjEAH

7t A AA HlE A5 (kg N2O-N/kg £k U 243
o) s} A4 0.001
gzt AA 0.02
J1er A4 0.005

A= IPCC(1996).
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ct w3

O 7t&its A A 247H2 iEFL 1990 3,169Gg COsz-eqs A%
o= 1997\ 4,777Gg COreql 2 AA Z7lstdtizl 2002 4,310Gg
CO-eqO 2 7HAEIES. o]F thA] 271814 20113 o= 5,220Gg COsx-¢q
o8 Huxzd g

T8 34, JEER XMelo ot 2ATIA sfE2 Hal :0[(1990~2011)
Gg CO;-eq
€,000.0 -
5,220.4
5,000.0 -

4,000.0 -

3,000.0 -

2,000.0 -

1,000.0 -

1990 1982 19584 1996 1998 2000 2002 2004 2006 2008 2010

A5 @A7FAZIA BAIE(2014).
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114, A BE A7~ wi&F £

O ZARE o A7l A wlEFe 19904 6,153Gg COz-eqol Al 199 9,168Gg
COs-eq7t A Z7}8 8-S, ©]F 2003 7,422Gg COs,-eql B 7FAEHT7}

ThA] 2718k 2011 9]E 9,378Gg COs-eqoll ©|2H 2.

o 2ATtA 8 £2H1990~2011)

o sgs  7IEERND|

10,000

8,000

6,000 -

2006 2008 2010

199 1998 2000 2002 2004

A @7k 2T RAIE 2014).
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# 35 FHEEL 2AIFA HE2H(1990~2011)
w9 A E(Gg COz-eq)

T & AR 7hE A g A

1990 2,983.1 3,169.7 6,152.8
1991 3,025.6 3,259.9 6,280.5
1992 3,160.3 3,434.2 6,094.5
1993 3,421.2 3,728.4 7,149.6
1994 3,700.0 4,003.6 7,703.6
1995 3,948.8 4,257.1 8,200.9
1996 4,175.8 4,496.9 8,672.7
1997 4,336.8 4,685.0 9,021.8
1998 4,390.8 4777.5 9,168.3
1999 4,151.0 4,678.5 8,829.5
2000 3,789.9 4,520.6 8,310.5
2001 3,406.7 4,353.8 7,760.5
2002 3,204.4 4,310.9 7,515.3
2003 3,110.9 43114 7,422.3
2004 3,136.8 4,358.0 7,494.8
2005 3,204.5 4,437.0 7,641.5
2006 3,327.0 4,561.9 7,888.9
2007 3,462.9 4,714.0 8,176.9
2008 3,629.8 4,818.8 3,448.6
2009 3,806.3 4,961.7 8,768.0
2010 4,019.3 5,156.2 9,175.5
2011 4,157.2 5,220.4 9,377.6

A 227} %314 1AL E (2014).
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12. 88

1
Ha

121, A% FEo] JRBF

O B, 2l B AMPA ABE EAD(wwwkosiskno] AEE o] §.
-2 uEr # Ael WAL 19901 1,242 haol] A4 20001 1,057 ha, 2010
| 9117 ha, 20113 8853 haz A &ZHQ A FAE HY.
- wEs W AT AL 19908 Zbo] 27 AR o FRE A%

Ao 7 7HAsled 20101 51%ha, 2011 423 haz T}elH.

¥ 36, B, Eg| 2ol xufHA Bi5 F0[(1990~2011)
©h9): Hha
TR Rz 1990 | 1995 | 2000 | 2005 | 2009 | 2010 | 2011
Aamz | M 1242 | 1,097 | 1,057 934 929 911 835
(=) | wg 159 90 63 61 54 51 42
T B3 A4S Zol7] 93l 3d Hdh 3hE A glew o]&d)
A7 FPULAEEA AN, 7 AR
¥ 37 = #el ghHd =oX H35E F0[(1990~2011)
t9): Hha, (%)
TR 1990 1995 2000 2005 2009 2010 2011
626 47.1 35.9 24,7 16.7 14.8 133
A
(50.0) (41.1) (32.2) (23.3) (16.2) (14.4) (14.4)
S 626 626 698 737 762 763 752
e (50.0) (58.9) (67.8) (76.7) (83.8) (85.6) (85.6)
0 39 Harghd o8 20009 ol FEatns EASA @ol st A AdS
gastgen, 1990 7hdEAl e} AA el HlE91 50:502 r|Eew FAME

A g-ahe] 223
A LA7FAZ3A 1A E(2014).
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AL 20109 FEOY] FRAEIAE ol&F-
- 20099 o]@LEARE EASHA Fob AEVF BT FHE FEEIUL
, 19903 ZFekasl o} Al E4Re] HE9l 50.0:50.08 7]FC 2 2010
1 14.4:85.6717 FAHAE A&t A&3 20119

ol 20100 9] HlE5 IR A&

O f7l& Aol We Auimds sefsty] st 20109 57 AYFEAL
A3t} 7&%7} g 23s FEE90E
- 20103 F 2AF 23 Hd B9 =wAe) He2 455%=2 F9d.
-2009'3 o|}FEAE = EASHA ot WiV wd 2AE TEEIA -
=9 A¥F3 2% ¢
S
- 199092 f712 AlS AR wEt /712 AEHEHE 500% 2 Fsta
20100 74%] A4S H8-5HA+
- 22 F3 9 P F H&L 2010 T27L LAVEA dED BEA
B RA- R e e 2 38.6%E A8

¥ 3-8, F7|2 A& =HA H3 F0[(1990~2011)
w9 Hha, (%)
T 2 1990 1995 2000 2005 2009 2010 2011
621 516 504 451 420 403 385
99 A%

(50.0) (48.9) (47.8) (46.6) (46.0) (45.7) (45.5)
621 540 551 516 408 483 466

ERE K
(50.0) (GL.1) (52.5) (53.6) (54.1) (54.3) (54.5)

39 e o] §-
A5 @AZFAZIA BAIE(2014).
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O FE AAF Mg Folg BH Hof Hels 7Aad v, 98 7 S7be

Aoz Yetd

- B+ 19903 5,846F EollA 20103 4,465 EO = 23.6% 7AFAS.

- Bl 22 7|7 6897 EollA 101 ELE F8 852% 1 So1EUS.

-9, A2 15H EolA 338ELE oF 21H] o] FUtEkE

- TE2E=2007 E A 138 EO R 525% UASAS.

- 13E 1634 EdA 307H ESF 882% =715, nlES 359 E
oA 307H EOR 14.2% AR, Fue 497 EolA] 1,434H E
S = 1885% 7oA+

¥ 39 T2 s doEk F0[(1990~2011)

Tl E

T 1990 1995 2000 2005 2009 2010 2011
H] 5346762 | 4833216 | 5188591 | 4,703,644 | 4,704,101 | 4668511 | 4,465,687
1 680,852 | 387,779 | 271245 | 247175 | 209230 | 156962 | 101,787
E 1,494 4634 4249 110104 | 12164 | 227532 | 3388
55 202,056 | 189447 | 145891 | 158511 | 143409 | 140428 | 138755
SiE 163468 | 226555 | 372015 | 385,249 | 383445 | 348837 | 307,718
his 359,011 | 405662 | 450,600 | 370550 | 360,096 | 334767 | 307947
27 43383 | 25356 | 27844 | 18767 | 16586 | 14985 | 11666
% 5t 497310 | 690610 | 895,162 | 905444 | 1,206914 | 1273004 | 1434651

N
N
A
il
o=
e
oft
rlo
(U]
L
o
=

& @ IPCC AFAME FHioke] 247t ==
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o
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o

B

Fol 747} &5 o] YA

 olF =3}

3}
k=

ZF<l 13.02kg/10ha s A+

0]
H

il
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il
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o

Fo 2 1990 BE

o
[e]

s

A ]

=
=

th718]1ke] & 10%

2011 @71 A] =3 oA BFE X

3% 3

Mo

2

J

F &

o
EO]:'C

r

o|J

SE= A Foll thrl=

A]

k=3
L

19904 182,875& ¢ A 2011

& AgEe) Zbe) gt 19909 o]

ok
=)

Els

22

A=

317523822 F7}

1990 12,588 ol A4 20113 8,920 2.2 oF 53%

o

AYF A W=

2011 FAIY 2APAR o 38.6%7F FHAR &4

o
T

Hla, 2ok d

ol
Nd

I



37

# 3-10. &d|z 3 JIE 2R sEX FAZH1990~2011)
EEHE
T 1990 | 1995 | 2000 | 2005 | 2009 | 2010 | 2011
e || 162099 12016 18702 1155 | 121045 | 18627 | 115270
9| 341847 | 331,625 | 300481 | 240959 | 178456 | 147,729 | 135,502
234 182,875 | 249,870 | 268,293 | 265,249 | 301,207 | 313592 | 317,523

=
A FYFAAEEADR. 7} Ak

N2AE B8 7] Foz 2
o AW, B} B4, L%, £ B
=A

gL Al 7] 7kl whekAd

H

b sl & BIbay

O H A} =4 wE wjEFE IPCC 7hol=aiel W2 wal ofgof 2
o] 2. 71E WMEAF(EF) ¥ A7 5 e EE BA AS
(SFy), F71& AN&3E BRBAT(SF) 2 EAO ¥ F5o W& B3
T(SFYE Foted A WiESAT(ER)E A8t A7)0 W Auis A (A) 2
A LE(HE Foto v 3 wEFE A4

- 718 MEAST(EF)E ME AMste 7107 $) W = EE A
FEANA fF71EMEZ, HH 5)S AEEA F HE A

oo g
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EF, = EF X SFp X SFy;, X SF, X SF4(kg CH,ha™ ' day ™)
EFg : 712 wWiEAF
SFy B A7t 5 & & BAAT
SF, : 715 A& BEAAST
SFg : B SA4olv ¥ F5E BAAS

CH, Rice= A Xt X EF,<10"°(Gg CH,yr™ ')
A: 34 (hayr™ 1Y)
t: Al A== (days)

Lt ol S A

(1) CH4 vl &A= (EF,)

O CH4 HHEZ'”‘T’(EF(') 2T AAM AR b TRANEA T 2.37
(CH. ke b day)2 8592 | ANEE el A AN F
8 AL} ARA e AEHFS T 138U AL

I

O o]2 ZARE &3 ¥R CH, 7|B HSAL(EF)E 327 g mory' Y
(Park and Yun 2002).

O ¥ Au7IE F E #Y e A EFe tddl R RS, B A BF
A= IPCC A A A AAS O



E 3-11. =H o] greHe B
=¥ & g W SFYy,,
A 1.00
da 217 13 0.60
T 2u7] 23 o4 052

A= IPCC(1996).

(B) w7l= HEA(SF,)

O St B WD AT ha T 6ES
Q

8511, GPG 20000 A A Al8ka

U 71k 258 FEoHAHE

- f718 A& Fo WE CHy BAASE A4 A Y.
E 3-12. R7|2 A2 EAS

F71% AEFHAED) (t/ha) SFy

1~2 1.5
2~4 1.8
4~8 2.5
8~15 35

A5 GPG 2000.

C}. b =2k

O H A =l Ao CHy HiZ 72 1990\ o] F A&H o2 ZAst9lE. o
BAMA o] AL Fasilr] WEd.
- 19904 12,083Gg COx-eqoll A 20113 6,813Gg COy-eq 2 & 40%
28+

rr

ol &
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18 3-6. 8 AMuf =olMel CH, 8i&%F F0[(1990~2011)

Gg CO;-eq
14,000 -

12,000 -
10,000 -
8,000 |
6,000 -
4,000 -

2,000 |
1990 1992 1994 1996 1998 2000 2002 2004

A5 @AZFAZIA BAIE(2014).

2006

2008

# 3-13. uf *uf =olMe| CH, vf&2F F0[(1990~2011)
@8 " E(Gg COz-eq)

6,813

2010

T 1990 1995 2000 2005 2008 2009 2010 2011
CHs W& | 12,083 | 10,147 9,238 3,118 7,469 7,306 7,073 6,813
A5 A7~ A HAIE(2014).

123. 3A3A E%

A EFAM ] opitgtda wiE S IPCC 7hol=

oo we} 2 A
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Ao g

=
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574 $)el o

0|

A 7R = &

oA ALl
% A (Tier D2 oot

on

(F51\T+FAI?V'+ FBN+FCR) ><EﬁF’l

O—N DIRECT

N,

44
N X —
DIRECT 28

@)

N2 0 DIRECT HH

PN
T

7
FSN : ﬂ@‘ﬂ] 5= %%‘C"] =

=
=

EF, : N,0 254l

A 2ol X NHU NO=ZA

&

2ol A NH, L} NOy = A]

THAL

Fyp: B Re g 0Es

Hedad

3

[e)

1=
T

Frpp: A8 2 AL2A] 57 4]0l A
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1) 7] &l 2|

Ao] 2918 A7} NHsL} NOxe] Fe

g0z of

I

Ho

=
L

2 7] Fo2 FUH o

A (Tier D2 oF2f o}

on
NIl

N,O(G) = [Npgpp X Fracg i) + [ X T(N 1) X Nex ) X 0.4]

44

X —
28

+ [ET(N(T) XNex(T)) > 0.6 XFracGASM] X EF)

N5 573 A A4 T 7] #1akn] &

3}
S

Fracgagr: St

Tl

dn

g (Tier 1) o o

I

44
28

3]

X EF. X

N,O(L) = [(Fgy+ Fyyy+ Fy + Fop) X Fracy g4 o)

Fop: 2 AEA 5732l A

Frac, g, o TATEHIE
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Lt ol S A

(1) =EHu=

O 3}gu|g A&7 w2 N,O AR wWlEAlF= =49 viEA4(EF) 9}
Lo A o] WijEAFEFIFR)E T3} E}%ﬁ Zo] A&t
- = 1 2006 IPCC 7]EA4 0.003kg N,O-N/Nkg
- # : GPG 20009] 7]E A4 0.0125kg N,O-N/Nkg
- 7VET AA WEFE GL 7|EAFE A&
- 7tEEs BYd WE N0 VEASE sEtHEe 22 0.0125kg

(2) ZtEu =

1) iZ| 3 Atof| oSt N,O 2+ vl &A=

O 7] F4tel s NO 7H4 #ilE AlS(EF)= IPCC(1996) A A uw}a}
0.0lkg N,O-N/Nkg& 243}

2) TA w

ol <

r°|'

NoO ZHY "l &A=+

g

O FAfFE 9% N0 73 wWiEAIS(EFs)= IPCC(1996) X[ Aol weh
0.025kg N,O-N/Nkg& H 43

ct w3
(1) =EHu=

O EBAEYANA & NoO AHuE 72 19901 3,152 Gg COr-eqol A 2011
'3 2,543 Gg COr-eq. O 2 19901 thu] <oF 19% A4 AL
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T8 3-7. sZXMe N.O HE &2 $0[(1990~2011)

Gg CO2-eq

4,000
ROlBHREQ EIISELEY SSHEEXY CTETAEd
3,500
3,000
2,500
2,000
1,500
1,000
500
0
2010 2011

A5 @AZFAZIA BAIE(2014).

- =3 o] A RH 38t o] 93 N,O FHu|E %L 19901 2,008 Gg
COz-cq. ol 4] 20113 894 Gg COs-eqO 2 3}8tH] 8 FE¢J%F 7449} &

A A&l 9k N.O Z}%juﬂ%%k% Nz AT
d 1
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# 3-14. sGXOIMLe N,O A& &% F0[(1990~2011)
@9 A B(Gg COseq)

T2 | SRR | VIS ERTY | FYE A | el A
1990 2,008 891 107 67 3,152
1995 2,000 1,217 69 o6 3,348
2000 1,828 1,307 o3 61 3,249
2009 1,137 1,466 o2 o4 2,710
2010 966 1,028 ol oA 2,098
2011 894 1,547 ol ol 2,043

A5 @AZFAZIA BAIE(2014).

(2) ZtEu =

L

FAA AL NO 7H W& Fe A ofzhe] Z7t
- FAAENNAY N.O 1Hy W& 18
1995\ 3579Gg COs-eq2 HTE 7]

O8 3-8, sZXMe N.O ZHY s &2 F0[(1990~2011)

2010 2011
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¥ 3-15. sZAMe N,O ZHH i &2 F0[(1990~2011)

(1
@9 A E(Gg COreq)

T 1990 1995 2000 2005 2009 2010 2011
A & 32182 | 35796 | 35730 | 32906 | 32836 | 32475 | 32164

A5 @AZFAZIA BAIE(2014).

f

124. A=A 427

7t i =T "oy

IE

O FHA ZHEFAL AZbol ol WA= 2A7IAE FE CO0lH o]itof =
CH,, CO, N,O, NOx o] Hl&H. o] & CO= TA| FEZ 557 b
o] IPCC A A A A+ EFAZF(Carbon neutra) © 2 3 7}5]o] 247}~ b

EFor sk B

Lt ol S A

0 MZA4E IPCC A A Ao wat thea o] ALstge,
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¥ 3-16. &= THAL 2tof| E 2ATIA i EE

T2 k=1 LR

CH4 0.005 0.003~0.007

CO 0.060 0.04~0.08

N20 0.007 0.005~0.009

NOx 0.121 0.094~0.148
A5 2ATFAE A HANE(2014).

TR | A/EL e | dEE AZtE dske | B2y | 2agw
Hi 1.56 0.85 0.010 0.9 0.4144 0.0067
- 127 0.85 0.439 0.9 0.4567 0.0043
el 1.30 0.85 0.439 0.9 0.4853 0.0028
5 1.07 0.86 0.339 0.9 0.4050 0.0080
I 267 0.86 0631 0.9 0.4143 0.0060
ak= 0.92 0.33 0215 0.9 0.3583 0.0060
47 6.60 0.27 0.598 0.9 0.4350 0.0060
P 013 0.08 0.094 0.9 0.3546 0.0081
A g: A7LAZ23A W A E(2014).

O ZhAy=4 vl &9 A H, 57, 557, 15 THFIAHTLY AFgATF
AR BuAdel A8 E 839y, e ZY A5 FAE IPCC A HA
o] V|BASGE HEE AEEL IPCC AHA 7|EASE HEsl9e.

O 27189 A% WE 20104 FPoIAFEANA 2 ARE, 9Tt D
o zYA YA ATRIAS T
- Egel 1FE AEY) wuel me BY 278hs A0 ARSI
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O o] Holl AFshE, B4, A4S IPCC AFAM Y 7R 3S A 83+

Ct vl &2

O ZE AL 27Zbdl] o3k 24712 Hl& 3 M3} Fo]lE B, 1990 42.7Gg
COz-eqoll A 2000 53.9Gg COz-eql 2 Z7} 01} o]F A&H o7 7hA
ale] 2011d & 43.5Gg COreq 2 L}ERY

ra

8 3-9. AE THAF &2toll ofgh 24ItA v &2 $0[(1990~2011)

=
Gg CO2-eq
60 -
50 -
40 -
30 -
20 -~

10 -
1390 1995 2000 2005 2009 2010 2011

Abs £A7L 2T AIE 014).

# 3-18. ZE THAL 22Ztol| ofst 2ATtA HfE2F F0[(1990~2011)
@9 " E(Gg COzeq)
T 1990 | 1995 | 2000 | 2005 | 2009 | 2010 2011

2HE A AT =T 42.7 40.8 239 23.9 02.8 48.6 435

=3 ]
F: CO A AEw FoH/] Edl Bigaow Bistel £/ Ede

2 A A g
A LA 22T A R AE(2014).

RN
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¥ 3-19. 47 &2 247tA vf=2K1990~2011)

&8 d E(COs-eq)

T SRR TRAEY 2HE AT A

1990 12,083.4 6,370.2 42.7 18,496.3
1995 10,146.7 6,927.6 40.8 17,1151
2000 9,238.3 6,822.0 23.9 16,114.2
2005 8,118.4 6,185.8 23.9 14,358.1
2009 7,306.2 0,993.6 02.8 13,352.6
2010 70733 90,8456 48.6 12,967 .4
2011 6,813.2 05,7094 43.5 12,616.1

A5 24722 A RAH2014H)E 7|22 A4,

2. YA Fof 2AVEA WEEHS

- EGMS= =71 &7 AR 53 d|A] B 247t MiE3dE A%
7] e ALEJE. F2 AUA B 247k Bd FA3 7], FA
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LEAH
( 2305 |
EER-E | | HE/aEHE | | wp | | Zat | | Stes7er
[ | | | ]
[
5
[ z=aux ]
I HIAM S XHE R} I I g I
== ] [Tresaz | EEETE [ zseuz ] | === |
| A= | | e | I TR e I EEE | | o I
I o I I P I | 7|E} 7HA | | 242 7| 7] 2] | | Ft==/7|E |
P
MALS (147) HF FE52 PEEE (370 £ 77§ AE+LIBHE) Z|EEE

22. & TH|

O & 2472 dAhilE® 248 Yol YA AR FodA= ¢
T, GDP, F A7}, AAGFZ(F 77 . T3S SAH A+F
A2 E AHE-StH, GDPE KDI A48 & AWUAE, TAf7Fes vlF
A A B 2 (Energy Information Administration, EIA), A7 Z = A A+
AETFEAYAEE AT

S

AFLT F7PHAY 4FE AWS AdEs s dFs] dEd &
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0 BHNA HEAE U4 AEAE AUAFAATLANA ABS A2 E
A
F 300, F MH 2 &
=2 A =7
SETEEY A%
A - 7HUSS/bbl) s EIA 2008
A Z¢]
AP RCANAN D) | Ay |
SR B = « A
) 28]
GDP A& e KDI ZAANZE A
NEQE BN JAE « a8 oA
Ma% oA Aee e JUABAATAN A A G2
i AuAAAA T
23. U =2k st
231 QT
0 20004 SR Bof FHRE S ATlA WAL 130147 Eolgio} A%
7+ 1.8% %}'ﬁ:a@# 200915_0“% 1,034;3_4_ Eo=g 14-5]-‘;}'%
3-01. olTul of{X|H0f SUHT SAIA yEY
@9 H E(COeq), %
- & 2000 2005 2006 2007 2008 2009 A
of| 14 A] 13,014 11,472 11,171 11,300 10,334 11,034 -1.8
= g Aer 74 MEASE ASASE ASstaa . A A% 2008= A

AATE 4839
DSk EEAAIATY F4X](2013).
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0 2009 7|2 Saver 3QHEE JUR|Eof LA A WA v E=S Ay
HH F7]A180] 6,749 E(612%)C.2 74 B, 24 2 A8 2,986H

= (27.1%), 2

¥ 3-22. oHX[ZoF sHFE 4L & B[S

d=8 1,2994 =(11.8%) 59

(20094 7[&F)
@9 A E(Gg COreq)

T % 571 A 8 NEE 24 92 FAE Al
EIPE 6,749 1,299 2,986 11,034
=3 61.2 118 271 1000
Ag: FEEEAAQTY FHA(2013).
232 AERE
O oUx|Eol AFHE 2472 W& S AHEH, 8|2 3
© 2007d 2,6473 Eo)A 2011 2,160H EC 8 AWF 47% 2 7+A3HY
o AP EH) o] He 20074 6,413H EoA 2011d 7,075 Eo2 AT
2.6%% Z7}5t9L.
# 3-23. OHX[E0of AlEREE 24TIA HfEZ F0|

@9 " E(Gg COz—eq)
ol s of
T 2 2007 2008 2009 2010 2011 iy ;LOL%
. = v 2 2,647 2,298 2,289 2,362 2,160 -4.7%
=
= 6,413 6,109 6,439 6,995 7,075 2.6%
A5 AN AHA AL
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159

144
168
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83
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16

19
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299

387
414
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26
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20
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019
475

465

26
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26

2
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2

19

20
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66

4H
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93

934
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A mhg], 2020 2,229F rly] 2 FrtslH, HA19] 79 20051 9,013
mla] oA 20109 9,517 mlg] 20203 10,056 wlE] &2 Z7}8l= Ao =
LEFS S

¥ 3-25. FEi=s MSFF Y

S P SN I T B A R e
N

2005 498 | 1,605 9,013 | 105,523 647 18 1 8,057 136

2010 442 | 2,790 9,517 | 135,264 295 29 3 | 13,000 75

2015 418 | 2488 | 10,008 | 140,424 270 30 4 | 15,000 70

2020 400 | 2,229 | 10,056 | 146,674 265 31 4 | 17,000 65

P
-

I ol st A=s)

g ATEAF R RAE W AR

uc]-
A #E 20051 354,173E 904 201013 332,776%E,

futetA fgaste ASE HAYH.

e =
T M WE gt IMAE
2005 354,173 369,112
2010 332,776 355,887
2015 330,898 338,343
2020 329,737 320,803

g ATEAF R RAE W AR



A
28,486

A E(Gg COzeq)
18,801

% (BAU)
o

Hle A
6,383

A 28,4867
12,418

7k WS AR = A 9,685 EoF Bl A

2

FA1(BAU)

ko

0,322
0,322

o
[<)

_I

—

9,685

=(224%)°] 2 A4

18801H &5 &
- Hol|A] B B¢ FFHEC] 12418FH E(43.6%), F4HFE 0] 6,383

d

%
T

O 2020 &, AZEEol 2471~ vjEA HX|(BAU)

32. 21~ WEE
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O AEEHY MAcR B ol o0& EYaasIo] FAHIIS.
1998\ AXE] 2004 d7FA] EAHA2H o] 254%Ha31%)7HA] Z7)8M 1,
HAA A 2E S AFR-SF EX = 40~46T havl H A2

12, sgEE 24014 Hl&E

O nj=9] 247}~ &g 2011 6,702Tg COz-eq o, o] 7124 2+
7 Exolgoa AAZFE o] -905Tg COreq® Eh} & | FL
5,797Tg COr-eqZ A H. o] 20003 6,395Tg CO-cqoll A A &2 o7 7+

2% 29,

e
n) = 24712 vlE % 6,702Tg COr-eq?] 6.9% S AFA|g. o}4t3}d 4 (N,0)

o} WEHCHy 7} FEFE2 T8 247129

220129 % AL wo|Aekel AvEl e s AR o, 20053 5-E 20204
72 87% S48 AR ddH. wYRE A EgE AL T
7Vsted 2030 d o= 512Tg COr-eqdll ©]E Aoz Atd.

.

=R B ©A7la WS He 20119 7]F 0 2 461.5Tg COreqo|H,
}\
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W& MEF AP
TR

2000 | 2005 | 2010 | 2011 | 2015 | 2020 | 2025 | 2030
o 4 #] 4268 | 4321 | 4104 | 3981 | 3936 | 4,038 | 4,141 | 4,207
T 1861 | 1931 | 1786 | 1765 | 1710 | 1702 | 1660 | 1627
e 307 335 308 331 378 438 004 036
G 432 446 462 461 461 485 498 015
LULUCF 31 25 20 37 30 27 40 3
H7= 136 137 131 128 127 126 125 123
T s 7076 | 7195 | 6812 | 6702 | 6643 | 6816 | 6967 | 7041
s -884 898 917 937

LULUCF &4 — -682 | -998 | -889 | -905
A -787 614 o73 065
N il o709 | 9918 | 6050 | 6104

= W= — 6395 | 6197 | 5923 | 5797
A o8b6 | 6201 | 6394 | 6476

A &: US. Department of State(2013)

o2

Jg 5-1. o= =

Agriculture as a Portion of all
Emissions
6.9%

22 2AM7IA TM(2011)

Enteric Fermentation
Manure Management

Rice Cultivation

Field Burning of Agricultural Residues < 0.5

o 5

Tg CO; Eq.

7} &: EPA(2013)

25 50 75 100 125 150 175 200 225 250
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o FAFEE N,09 CH.9| Hi& s

d ol va FThekE

- CH4E= 20059 191.5Tg COs-eqoll A 201113 196.3Tg COs-eq2 Z7}314
= T8 7 Qe 2s BAE AR g ujE& 7o) 47.6Tg COs-eq

oA 52.0Tg COreq2 AA F713 AL FS F I+

- N;OE 2005 254.7Tg COz-eqoll A 2011'd 265.2Tg COs-eqZ Z7}314
+ THEGHIE Qg viEF AR B E Qg viEFol BF

7t =

A B, CH9 N.O 25 2005

- 20090l = v & o] adte o], 22 F89719 dFo = A% A
AF TS B 4 e
# 52 0|2 SUEE 24714 Y v E2H2011)
T 1990 2005 2007 2008 2009 2010 2011
CH4 1715 191.5 200.5 200.3 198.6 199.9 196.3
Aupnd g 132.7 137.0 141.8 141.4 140.6 139.3 1374
FAbE e 315 476 52.4 515 50.5 51.8 52.0
2 A 7.1 6.8 6.2 7.2 7.3 3.6 6.6
FHHAE &7 0.2 0.2 0.2 0.2 0.2 0.2 0.2
N20 242.3 254.7 2704 263.3 260.6 262.4 265.2
FUESTAY 2279 2375 252.3 2454 242.8 2445 2472
FAbE e 14.4 17.1 18.0 17.8 17.7 17.8 18.0
FTHREAE &7 0.1 0.1 0.1 0.1 0.1 0.1 0.1
= 7 413.9 446.2 470.9 463.6 459.2 462.3 461.5
o A 2t BE o] oby,

A5 EPA(2013)
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9 FHEX S} #Hste] 247 AEAAS BAA] A} =2 oW
3 AR PEE 4 U8 $4 24N 4 Z2
A =2 1H(EQIP:  Environmental Quality
Incentives Program)¥} B Hdo|F- =2 1 (CSP: Conservation Stewardship

Program) 5°| 0=

FAMAGHZZIREQIP)S 57 L 53 HHFH dste] AF
A 7led AYE AFste AEAHd 2 a9,

-NRCSE= 8 ANAAH =2 &
o ARAME AFeAs. BEANAGHZE AL
7t 7bssty 8 WELEe ,

Zy, B 54 AN, A5, B2AHE ol A
2

sle] 20073 71E0 2 3905 CO,E 9]

B2 71=-(CSP: Conservation Stewardship Program)& HZAH A=
Z ¥ (Conservation Security Program)C. 2= 44 o, B4 &, &

7, oA, B4E AT So| nAY AN BHOE AFE - F4H A

AL s A Z2a99.

- ARA, 24, R2AARA A A 2 wE S TR wE
& A 5ol A NEL BENUE AT =S 71E9S 9 A
2 we 4 A% o TIPS Foko] AdE A9 LWhs e
P FY 5 98

FAA YA 22 a0 2= FARAZE 1Y (CRP, Conservation Reserve
Program)¥} <A X A= 2 7= (WRP, Wetlands Reserve Program), XX 3
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O oA A A X 2] Y = &2 1= (WHIP: Wildlife Habitat Incentives Program)-& =
7bel oIAAAE A4S AT PHESR NRCSAIA 7159 A

AL AFm gom, A4A MG T5%7HA4 AAFT 9L,

- ORI A A R] AR Qlste '©ATH Aol FIE Az 7dst
T glem, 2007 25%F COEQ &47txa7t A= 2o ® 35t
N
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O AgSTAR Z 2132 EPA2} USDA, DOEC| A X|dsl= Ay =2

o2 HH#YAA iEHe vg AES 9ot E47|E AHSS 5
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2o 2 neksiA|wt YE 9 A5G o] FHAIIHEA FAl 2
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- Hpo] QA Z2 L Hloledg A TFstE d WE REg
Az adY.

O n|ZF2d A= 2 18 (Rural Energy for America Program)& &A1& 0 2
MAAYA AR A 28 " YA E&AdNA =237 (Renewable  Energy

Systems and Energy Efficiency Improvements Program) S 2 <& % .

-o] =2 YL AAANUA] A LHE FHSAY JHREEAS 7] s)
12 s FHY 2 FEY AR ARG A HERSE ALY T
=289 20023 K E] 2008 Tt 69470 9] A Yo A A| A8 =} 1,329

Al Az AeE ALsA=
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Bl Hlolods A7 g thekst =2 a9S AAsta o i
Aol 2o 7= Hlo]QujA~= 2 7% (Biomass Program)o] 12 oy
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0 3F FYHEL 2010d 79Mt COr-eqo] SATAE HE519 L. ol a5
% 247t wWiEH 4 15%a AABHE oFolm, 1990 FERTl TMt
CO2-eq(8%) Z0]& AY. 2001~2010\d Bt FHHE vi&=e 34 74
A=

O 3F FYRENA L4728 71 o] Hi&sle AL FUEEE, 54Mt
COr-eqE HiE3lM, sYFE % = 68% 5 A3 s &
7}e-d 81%+= $9, 19%

- 2001~2010d At
AENS. ol FETLY TAh, JHEe= ¢

7 a1,

O Hohz 7 wlE e 1990~20061d 53 2Mt CO2-¢q(74%) Z7Ht 5. ©l
<= A AR &9 A e OJ%L A9, o]%F 2006~20101d -2

7
e, AAsigel Ha BT dE Ago] 9FHo] wEo] 03Mt

O ¥4 E9 wj&=L 1990~20011d 3Mt CO,-eq(25%) =78+t 2001~
2010139l 4Mt COz-eq 243t S

- 1990~2001 = FAHEE Lol AL&Et= o

T, JFAHQ EAke] 2712 71E BAES HH|Z o]f3tE ASE B

Lo
IATH

- 2001-201090 & FEAAT F2, MEAGo] BF BAFAL
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1990 1995 2000 2005 2010

= Agricultural soils

H Enteric fermentation

" Manure management m Savanna burning
BRice cultivation = Field burning of agricultural residues

Note: 1990 emissions are from December 2011 NGGI and are not Kyoto period base emissions.

A 5: QA8 = December 2011 NGGI©o] ™, Australian Government. Department of Climate
Change and Energy Efficiency(2012) Q-

THRAAE 2702 A3 L7k = 2001~2008 35% 4SS THE
I AR BAkEe BAF S 499 ¥ S7HE 2008~20101
Tdol= WEFol Bl SIS

SFo] & Aul= INE o]FoF. 2001~2008d 7HE w Eof] & AulE <l
Sk 2A7F~ HWlEHE 0.7Mt COr-eq TASIHS. ol 97% =o€ AY.
2008~2010d o]l = 7}E oA HlojL} 0.1Mt COs-eq Z7}3}9 S

AFRY AZbo 2 Q18 v e 1990~2010d B¢t 35% Z71E9 L. 7}

ZFo IMt COs-eq0] o™, 2001 Mt COz-eql 2 FH1, 20100 HAES

7123t =.

- 2009~201010 AEFA Q] FARE A7l H|E _ﬂddhmﬂ =9
=dl, FAaFY At o]ke 20104 Apuht A7he) A ek AY.
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O 37 TQFT HEFE AEH LR F78kd 2020 92~93Mt COs-eq,
2030 100~102Mt COz-eqell o5 HEY. AA AR u 25 7] 2] (Clean
Energy Future package) 2} &4 ] @} A € (CFIL: Carbon Future Initiative) % 2]
BarbA Ao g skl 1-2Mt COreqF =] H=o] 7hsdt 2oz £

AH.
55 3% SULE AL HEY U MUK
&2 Mt CO2-eq
2008-12 2020 2030

o8 1990 | 2000 | 2E lasnm | asna | weng | wans

(Kyoto . - . -

period) " B " T
= | AgeE 64 60 56 62 63 70 70
A | RAE A 2 3 3 3 4 3 4
PR 05 0.7 0.2 0.6 0.6 0.6 0.6
s B9EY 13 16 14 14 14 16 16
O EdEaE a7t 0.3 0.4 0.3 0.4 0.4 05 05
Apep} Azt 7 11 10 10 10 10 10
Z W= 87 92 83 91 92 100 102

T EFS 2 TR wWEFe ol ofd.
2 1990 thH] SAHE-
Ag: YAE+E= December 2011 NGGI, SGLP (2011), DCCEE analysis ©]©] Australian
Government. Department of Climate Change and Energy Efficiency(2012)E 7]% = A
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a3 5-6. 379 20204 4& =%
Mi CO,-e
750
700 +17%
650 - Emissions
reduction task
600 - 431 Mt in 2020
(Mt CO,-¢)
550 4 -5%
500 + % change on
20001evel
450 -
400 A
350 4
300 . . | , -
2000 2005 2010 2015 2020
— Carryover of surplus Kyoto units = Abatement challenge
——Frojected business-as-usual emissions ——MNet emissions, -5% trajectory
A5 Australian Government. Department of Environment(2013).
® 56 79 20204 4= =E
@9 Mt COse
nE 77+
20003 i %] < 20204 2020 4
w2 ° = w2 7} 7yE
° | (2008-°12) ° sl sl
Hj o] 2 2}<l 586 596 685
5% R - - 555 131 431
A &: Australian Government. Department of Climate Change and Energy Efficiency(2012)
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22 20084 7]ZECo = oF 1,7305F hao|, 3% 6317 ha, %
ha, 7|8} 1208} ha2 o] Fo]A Sl 7|Eh= o

T
E 450%F ha, 3}3) 16%F ha, 533 o]ste] %X 139%F ha® T

Al =]
=
- FF2AE 5 o] A7} 580ha, 4F, AH, FFA]7} 394ha F =<
O A=o AIER FXA| 9 H|E&L HF3 2ol7l S 2ZEANE=EE §A9
84% 7} A8 A H(less favoured area)d] Jom, AYH FA|H|-&L BEoldd
= 70%, dY9Z2E 75%, JZFA=s 17% 9.
32. SYURE 28014 U=
02011 d 9= FEL 9= £ 247~ viEF9 9%E AA|EAS.
S oAyl aER mq M % w2 7|F20 8 CH.E 43%, N,OL 84%,

CO= 0.9%= 2443
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; e UK Agriculture:
\__ total GHG
500 emissions

| JK Agriculture:

400 nitrous oxide
\\_\ emissions
300 . - UK Agriculture:
methane
200 emissions
e | K Agriculture:
10.0 carbon dioxide
emissions
0.0

1990 | 19I92 | 19;34 I 19;36 | 19I98 I QDIDD | 20I02 | 20;)4 | QDIDS | 21}.08 | 2UI1D
2} 5.: DEFRA(2013).
A FPEE A7~ wlE e 1990~2011d B 51.2Mt CO»-eq(20%)
- CH4 HW}Z & 17.9Mt CO,-¢q(20%) 7
e

o
L 292Mt COr-eq(19%) ZrAdt 7oz ElE.
- FHHE CO, HIZHE 42Mt COseq 24351, 20% ZolE.
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CH4

N.O

——— UK Agriculture:
methane emissions

= [ nteric fermentation:
cattle

Enteric fermentation:
sheep

=== Enteric fermentation
other

=== Manure management

a8 5-8. gd= sYEE CHa NO i &2 74
250
200 \\
~—
13.0 -
10.0 —-\-_-_—-.-_—_
5.0 —
I % T T T I L

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

400

350

300

250

20.0

15.0

10.0

5.0

00— T T T T T T T T T T T T T T
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

DEFRA(2013).

Source: DECC

= UK Agriculture:
nitrous oxide
emissions

Directsoil
emissions

Directsoil emissions
consists of leaching/
runoff, synthetic fertiliser,
manure asan organic
fertiliser,atmospheric
deposition, improved
grassland soils, crop
residues, cultivation of
organic soils, N-fix crops,
deposited manure on
pasture (unmanaged).

Source:DECC
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O 9= 20084 7|ZW3} WS wEE] 2050W7HA] T LAVt W
80%714 ETE AYL WEAAL. o] ZEE YU st &
A(earbon budget) A123E EUFAEH, o] AF e 20508AAE 5 7
o FRAAT, 717 AEZES FARAS. FFE BhdN Ax

Hof wa} 20273 7kA] 19903 = vl& o] 50% 2 =<of &

O

¥ 5-7. 9= 2AMIIA 4= S E(The Carbon Action)
&e): Mt COz-eq, (%)

a2t 171 27] 37] 471,
(2008-12) (2013-17) (2018-22) (2023-27)
Bl 3,018 2,782 2,044 1,950
7:}% (%) 23 29 35 50

) o] $AEL WEA A Tds £33
2) CO,, N;O, CH, W %%& 1990\ o] 31, HFCs, PFCs, SFei= 19951 9.
A 5: DECC(2011).

0 4% FRREC LANAE AIRH AFHE AL BER
279 2.1Mt COs-eq, 37]9 14.9Mt COr-eqS
COzeqd A Fo B Al Z&e EX &= ojd

COr-eqe EolA 3

o

ofy N
£

=

Dy

e
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S

o
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¥ 58 9= sYEE 2AUIA LAF = H(The Carbon Action)
& Mt COz2—eq
17] 27] 37]
‘08 109 |10 |"11 |12 |13 |14 |15 |16 |17 |18 |19 | 20 | 21 | 22
=2 000000100100 [00 0000106 15|22 27|32 |34]34
0.0 2.1 14.9

41
M

Y

A+ DECC(2011).
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AHEEANM WEH = vgs o7l AR A7HAE st 5. AE
=l 3

, ZARE AUdety AsuEHS
(ruminant nutrition regimes) o]l theh AT, ZA9] YAHFE A 7] 7] A3
AT ol U=

cl. sENYE 2 2HoF

O 37 o] F-(Environmental Stewardship)?] EU &&7]¥#%4 2007-2013(Rural
Development Regulation 2007-2013) ol A 7] $H3l= £83F QA2 T}F o]
A, oo Wl AFERE, U=, Boldis, JFHT9 wE/Ld==E0
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2l (Rural Development Programmes)o] Al =1 glom, E3] L= 93]

AR= T Axis I 3437 Z 233 (Axis IT agri-environment pro-

grammes) S I3 S AL BAAHATEZ 4L wpo] HWeks
5HA

AAST QEd, B AEolm, Fol Thokal Be A2 WAL

O o= BHE< 7|5=Hste} 8754 BF o lolA 7]/ A3l (anaerobic diges-
tion)¢] 7Hs/dol e #AE 7ML Y& ol whk 2007'd 5€ Fr)AHA

5} 7149 A8 2P AT EEL A 92 volons 4
(UK Biomass Strategy)¥} #H}o]Qmj2 S HUS #HI|E
Strategy for England)2 WX 35193, o83 AHEL U443 dd A

e S TAAT7] fste] dAJH.

2009\d o =% F+= “Anaerobic Digestion: Shared Goals”E w7Hsl4S. ©]
EA= A, FAEEAL A5 5 O]EH”A}Z}%O] {1 aste] v &R
B0l HAaHols AAHLR Agak Aol tate] THH A

S S

Al QL&
lem, olg Fote] MEACR Y AAHR EXEES AT AFA
A7 2 AY.

FEARAFET 2009 49 SA=E 2 7|AP A=z FEE Y8l FHEU 1
ARt 99| oihs FYPeAe. ¥ 8744 F 52 (Defra: Department

© A E2H 7] AA AdY A
=, 840“} FPEE FYUFEF st3on, ol 7|&Y F7IAEZE
13 (Organics Capital Programme) 3}¢] 1= #H7]& % AHY P2
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J= Hlo] Quj A~ A (UK Biomass Strategy) Hlo]Qmj A FF3 A<
SiE BRE o, ZAY UL AL7bsE AR A AEs F
Tk . WA, 5, Al tE mle]uf s By A o] =dE
Aom, ol gk Mo A v 4-§-2E 7 & 35 A5 (Non-Food Crops Strategy

Action Plan)o] A|ZH a1y Q)L JHXZEL T3l vlo|Quj 9] A4
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