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2012 2011
9 2014 4
® 2012
GWP 13 4,100
1990 HFCs PFCs
SFs 1995 12 6,100 6.3% 7,980
25% 3,320
GWP Global Warming Potential
IPCC 1995
HFCs 1995




2011 2012
1,261 1,308 <+2 5> 1,341
100% (+3.7%) ' (+6.3%)  100%
co 1144 | 1241 [ io74s L 1,275
2 90.7% (+8.5%) (+11.4%)  95.0%
1,059 1173 | <4280 - 1,207
84.0% (+10.8%) (+13.9%) _ 90.0%
85.1 67.7 L <+05%> - 68.1
6.7% (=20.4%) ) (-20.0%) 5.1%
H 33.4 203 | 138> - 20.0
CH, 2.6% (-39.3%) 2k (-40.1%) 1.5%
21.4
N-O 326 21.7 L <-1.0%> -
2 2.6% (-33.6%) (-34.3%)  1.6%
512 25.1 25.1
: - <+0.0%> -
4.1% (-50.9%) (-50.9%)  1.9%
HECs 202 205 | . <p0.0%> - 20.5
...................................................... 6% | 13w | (+1.3%) _____15% __|
PFCs 14.0 30 1. <h0a%> - 3.0
______________________________________________________ 1% | (785w | | (-78.5%) ___0.2% __|
SE 16.9 1.6 L <+0.0% - 1.6
6 1.3% (-90.3%) (-=90.3%) 0.1%
( t-CO, )
GWP 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
- 1,261 1,205 1,213 1,221 1,213 1,274 1,338 1,352 1,345 1,302 1,324 1,342
CO, 1 1,144 1,141 1,150 1,159 1,151 1211 1,224 1,237 1,231 1,196 1,231 1,251
1 1,059 1,059 1,067 1,074 1,068 1,123 1,135 1,147 1,143 1,113 1,148 1,167
1 85.1 82.0 83.4 84.9 83.3 87.7 88.4 89.5 88.1 828 82.9 84.6
CH,4 21 334 321 319 316 314 30.7 299 29.1 28.1 273 26.7 26.1
N,O 310 32.6 31.6 311 31.2 31.0 322 32.6 33.6 343 328 26.4 28.9
- 512 515 522 511 46.4 39.7 356
HFC-134a:
HECs 1,300 20.2 20.3 199 199 194 199 188
PFC-14:
PFCs 6,500 14.0 143 14.8 16.2 134 104 9.6
SFg 23,900 16.9 17.0 175 15.0 13.6 9.3 7.2
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
1,317 1,349 1,353 1,349 1,351 1,333 1,365 1,282 1,207 1,257 1,308 1,341
COZ 1,236 1,273 1,279 1278 1,282 1,263 1,296 1214 1,141 1,191 1,241 1,275
1,153 1,193 1,198 1,198 1,203 1,185 1,218 1,138 1,075 1,123 1,173 1,207
83.1 80.5 804 795 79.6 778 7.7 754 66.2 67.6 67.7 68.1
CH, 25.2 24.3 238 234 23.0 22.7 223 218 21.2 208 20.3 20.0
N,O 255 24.8 244 24.4 239 239 227 22.7 22.6 220 217 214
30.1 26.7 26.2 23.1 22.3 24.0 241 23.7 21.7 236 25.1 25.1
16.2 137 138 10.6 105 117 133 15.3 16.6 18.3 205 205
HFCs
PFCs 8.0 74 7.2 75 7.0 73 6.4 4.6 33 34 3.0 3.0
SFg 6.0 5.6 53 51 4.8 49 4.4 3.8 19 19 1.6 16
( +Co, )
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2008 2012

2008 2009 2010 2011 202
1261 | 1282 | 1207 | 1257 | 1308 | 1,341 1,279
(+1.4%)
1059 | 1138 | 1075 | 1,123 | 1173 | 1207 1,143
(+6.7%)
482 419 388 422 422 431 416
(-5.2%)
217 235 230 233 230 227 231
(+1.1%)
164 234 216 216 245 259 234
(+5.5%)
127 171 162 12 189 203 179
(+4.1%)
68 79 80 81 88 86 83
(+1.2%)
151 120 110 110 110 109 112
(-3.1%)
c o, 75 66 68 68 68 69
H (-1.3%)
CH, 33 22 21 21 20 20 21
N (-1.0%)
: N,0 33 23 23 22 22 21 22
(-0.8%)
51 24 22 24 25 25 24
(-2.2%)
20 15 17 18 20 20 18
HFCs (-0.1%)
14 5 3 3 3 3 3
PFCs o.8%)
7 4 2 2 2 2 2
SF6 12%)
48 48 48 48 48 48
(-38%)
83 72 77 50 91 74
(-5.9%)
20 20 20 20 20 20
(-15%)
63 52 57 30 71 55
(-43%)
] 1152 | 1088 | 1133 | 1211 | 1,203 1,157 1,186
(-8.7%) (-138%) (-102%) (-4.0%) (-4.6%) (-8.2%) (-6.0%)
2012
3.8 4,767 /
24 9,752.8
2009 2013
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CO,

CO,
2012 CO, 12 7,500 11.4%
1 3000 t-CO,
CO, 2.8% 3,330 t-CO, CO,
2.7% 3,360 t-CO,
3 CO,
2011 2012
1,144 1,241 2T 1275
100% (+8.5%) |~ ' T (+11.4%) 100%
1,059 1,173 1,207
92.6% (+108%) |~ FEHE = (+13.9%) 94.7%
482 422 431
= <+/Z. > =
42.1% (~12.4%) il (-10.7%)  33.8%
217 230 227
N <-1. > —
19.0% (+5.6%) = (+4.5%) 17.8%
164 245 259
____________________________________________________ sy | aon |7 SO Sl Gs7owm  p0an
127 189 203
_____________________________________________________ nas | sz |7 SR | ey 1sew
670 877 863
5.9% 202wy |7 STUOR =1 71w 6.8%
851 67.7 68.1
7 4% (<20a%) |7 SO =1o00w) 53w
62.3 412 41,5
5.4% (330w |7 FOTR =l a3amy 33y
227 265 26.6
C ) 2.0% 160w |~ SO =1 170w 2.1%
0.04 0.03 0.03
0.0% 1w |7 S =l Cazamy o.ow
( t-CO,)
CO,
4
1996 IPCC
CH. N,O
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500 482 t
431 t (A10.7%)
400 r
300
259 t ( 57.9%)
217
227 t ( 4.5%)
200 203 t ( 59.5%)
164 t
100 27t
68 t 86 t ( 27.1%)
6 t 41t (a33.4%)
22 Lty L o+ A T+ )7 t ( 17.0%)
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R EE EEEEEEEEEEERE-EEEERE
3 CO;
2012
2012 CO; 4 3,100
10.7% 5,160 t-CO;
20% 830 t-CO;
83% 38.3%
19% 760 t-CO,
2012 CO; 2 2,700
45% 970 t-CO;
1.1% 250 t-CO; 1990 2001



19.5%

27.1%
30% 240 t-CO,
15% 180 t-CO;
2012 CO;
2 5,900 57.9% 9,510 t-CO;
6.0% 1460 t-CO;
OA
11.4% 1,710 t-CO;
2012 CO; 2 300
59.5% 7,580 t-CO, 7.6% 1,440
t-CO;
11.8% 1530 t-CO;
2012 CO; 8,630
27.1% 1,840 t-CO,
16% 140 t-CO;
2012 CO; 6,810
20.0% 1,700 t-COq 0.5%
30 t-CO,
33.4%



0.7% 30 t-CO;

) CH4
2012 CH4 2,000
40.1% 1,340 t-CO, 1.3% 30 t-CO,
58.6%
21.3%
88.0%
34% 20 t-CO,
4 CH4
2011 2012
203 20.0
334 (-39.3%) <-13%> - (240.1%)
142 14.1
179 (<20.9%) <-0.5%> - (-21.3%)
18 47
113 (-57.1%) B (-58.6%)
08 08
0.8 (~7.5%) <-1.9%> - (~9.3%)
04 0.4
( ) 30 (-87.7%) Sl < (-88.0%)
01 01
04 (-66.4%) P - (-66.4%)
( t-Co, )
) N2O
2012 2,140
34.3% 1,120
1.0% 20 t-CO,
N->O
92.5%
21.8%

21.1% 20 t-CO,
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5 Nzo
2011 2012
21.7 21.4
326 (Caaew |7 STLOW (-34.3%)
113 11.2
143 (214w |7 ST05% (-21.8%)
6.3 6.3
65 (-38%) = <+0.1%> (-3.7%)
32 3.2
32 (+0.2%) -  <+0.01%> (+0.2%)
08 0.6
83 (-005%) > <=21.1%> (-92.5%)
01 0.1
( 03 (-66.2% = <-6.7%> (-68.4%)
0.0001 00001 S <=2.T%> 0.0001
(-8.0%) (-10.5%)
t-Co, )
() HFCs
2012 HFCs 2,050
1995 1.3% t-CO»
HCFC-22 HFC23 99.9%
HCFC HFC
2,298%
6 HFCs
2011 2012
205 20.5
20.2 (+1.3%) - <+0.0%> (+1.3%)
194 19.4
08 (+2298%) - St0.0% (+2298%)
MDI 06 0.6
( 1.4 (-55.4%) o <+0.0%> (-55.4%)
03 0.3
05 (-34.8%) - <+0.0%> (-34.8%)
0.1 0.1
HFCs 04 (-76.2%) - <+0.0%> (-76.2%)
0.1 0.1
0.1 (-36.8%) o <+0.0%> (-38.8%)
0.01 0.01
HCFC22 HFC23 170 Coooy | <tO0%> (-99.9%)
0.01 - <+2.7%> 0.01
t-CO, )
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( ) PFCs
2012 PFCs 300
1995 785% 1,100 t-CO,
87.6%
7 PFCs
2011 2012
3.0 3.0
14.0 (-78.5%) - <+0.1%> - (-78.5%)
15 15
29 (45.9%) -~ <+0.0%> - (-45.9%)
1.3 1.3
104 (87 6%) - <+0.1%> o (-87 5%)
0.2 0.2
PFCs 0.8 (<77.5%) -  <+0.0%> - (-77.5%)
0.01 0.01
01 (-85.1%) -  <+0.0%> - (-85.1%)
( t-CO, )
) SFs
2012 SFs 160
1995 90.3% 1,530 t-CO,
93.3%
8 SFs
2011 2012
16 1.6
16.9 (-90.3%) -  <+0.0%> - (-90.3%)
0.7 0.7
11.0 (-93.3%) - <+0.0%> - (-93.3%)
0.6 0.6
11 (-48.4%) -  <+0.0%> - (-48.4%)
0.2 0.2
0.1 (+60.0%) - <+0.0%> S (+60.0%)
0.1 0.1
SFg 4.7 (-97.1%) -  <+0.0%> - (-97.1%)
( t-CO,
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CO,

CO,
CO,
10
2011 2012
6 8 9
12 1 2
12
3 2
12 2
11 9
6.9 111 17.3 21.8 23.6 19.2 121 6.0 -2.0 -4.5 -4.4 0.1
7.0 13.0 17.1 21.8 234 2.4 13.0 55 -2.3 -4.7 -4.0 0.0
0.1 19 -0.2 0.0 -0.2 32 0.9 -0.5 -0.3 -0.2 0.4 -0.1
10.0 15.6 20.6 24.8 24.9 2.1 159 10.5 34 0.4 0.3 4.5
9.8 159 18.2 22.8 26.2 23.9 16.6 9.7 33 0.7 11 5.8
-0.2 0.3 -2.4 -2.0 13 18 0.7 -0.8 -0.1 0.3 0.8 13
14.5 185 2.8 273 2715 251 195 14.9 75 4.8 5.4 8.8
14.5 19.6 214 26.4 2.1 26.2 194 12.7 7.3 55 6.2 12.1
0.0 11 -14 -0.9 16 11 -0.1 -2.2 -0.2 0.7 0.8 3.3
11.3 17.0 2.3 26.6 26.8 232 16.7 12.7 45 20 13 6.1
12.0 16.6 21.0 26.4 284 251 17.6 9.9 3.6 19 22 8.0
0.7 -0.4 -1.3 -0.2 16 19 0.9 -2.8 -0.9 -0.1 0.9 19
133 19.0 23.8 2715 28.3 251 18.8 13.9 6.7 4.2 4.1 8.3
14.2 19.2 2.3 26.9 284 258 19.0 113 5.3 4.0 4.6 105
0.9 0.2 -15 -0.6 0.1 0.7 0.2 -2.6 -14 -0.2 0.5 22
13.8 19.6 24.2 27.8 289 252 19.5 152 8.1 5.6 51 9.1
152 19.6 23.0 27.8 2.4 26.0 19.3 12.4 6.6 5.2 5.6 10.7
14 0.0 -1.2 0.0 0.5 0.8 -0.2 -2.8 -15 -0.4 0.5 16
134 19.5 23.6 27.6 28.2 24.9 185 14.7 6.9 4.7 4.3 8.7
15.0 19.6 232 274 295 25.6 18.9 117 5.5 44 6.0 10.7
16 0.1 -04 -0.2 13 0.7 0.4 -3.0 -14 -0.3 17 2.0
13.6 19.6 24.0 27.3 28.6 251 19.2 15.0 7.9 5.2 4.7 8.9
15.0 19.4 2.8 217 20.3 25.2 18.9 12.3 6.3 4.7 5.8 10.4
14 -0.2 -1.2 0.4 0.7 0.1 -0.3 -2.7 -1.6 -0.5 11 15
14.7 19.8 23.9 27.9 285 25.2 19.7 16.3 85 6.3 5.7 10.7
16.2 2.1 231 28.0 2.1 24.5 19.2 12.9 7.6 6.1 7.8 12.3
15 0.3 -0.8 0.1 0.6 -0.7 -0.5 -34 -0.9 -0.2 21 16
12.4 17.7 25 26.5 27.3 239 17.8 132 5.7 3.2 2.9 7.2
13.2 18.1 213 26.1 28.1 25.0 18.0 10.9 4.8 31 3.9 8.9
0.8 04 -1.2 -04 0.8 11 0.2 -2.3 -0.9 -0.1 1.0 17
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HFCs HCFC22
MDI 0.4% HFC23

%  ( 0.1%

0% 2% 1%

0.03%
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3%

HFCs

1995
2,020 t-CO,

HCFC22
HFC23
84%
o PFCs
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s 0.5% PFCs 0.3%
PFCs PFCs
2012
1995
400 t-CO, 300 t-CO,
74% 43%
o SFs
SFe
SFe

8%

SFs SFe

2012

1995
1,690 t-CO,
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6%
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