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ABSTRACT:
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@ Indirect Emissions from Electricity Generation

3 [ HFC& Indirect N.O
I International Aviation
B Domestic Aviation
5 M intemational & Coastal Shipping
Il Domestic Waterbome

)
Total Direct and Indirect 2.9
(Total Direct 2.8)

3

2

1970 1975

FAL kR 1 [20]

Total Direct

and Indirect 7.1
(Total Direct 7.0)

+211%

Total Direct and Indirect 4.9
(Total Direct 4.7)
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T kR [22]

i 2.3-3

4232 R ERNM L LR

[ @ﬁﬁ%"ﬁ/ﬁﬁ T E A B AR

2 2 z
FF ML

PR A R

B EF P (F 9 COe)

1990 #

2015 #

1A3a R 417 422 458 (COy)

13,723

15,003

1A3b 3§18 fi5: 38 b (CO)

298,136

603,865

#5357 (N20)

1,791

7,035

B A 2 H(COy)

504

3,742

#5355 7 (CHa)

5,786

873

$5:57 % (CO2)

405,045

230,299

+

1A3b i #8557 4 (N20)

4,772

1,133

1A3b if B8 85:0% i 7% § LPG(CO»)

7,349

15,671

1A3c 45 18 85 1 1 %4 4(CO)

12,840

6,055

1A3d B -Ri8: 5 f6/% 54 (COy)

14,093

9,895

1A3d BN K82 42 (COy)

8,856

4,487

T kR [22]
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Ik

iy

2233 P EREEZF HE T REF A
REZ ) REZ CO# | CO2# | N20# N0 | CHa#t ,
e g R [Fme [pae |00 00T e e e | CHeR
2 wg g | e CE L e Leors) | aooe | E2019)
(1990) | 2015) (1990) | (2015) | (1990) | (2015) | (1990)

B 1) 13,976 22,587 13,777 | 22,378 133 201 65 9
v ] pE 20,657 26,488 | 20,318 26,192 218 278 121 17
4 4 37 6,573 9,362 6,396 9,251 107 84 70 27
o Bk d 3,881 5,952 3,787 5,884 53 56 41 12
a5

B F w2 1,214 1,889 1,181 1,830 28 49 5 11
HF 7,284 17,748 7,032 17,344 214 378 39 26
+ ¥ 10,734 12,336 10,576 12,192 101 134 57 11
RN 2,477 2,324 2,416 2,293 38 27 23 4
i 12,101 11,111 11,827 11,012 161 78 113 21
ERE 120,655 | 132,502 | 118,705 | 130,931 956 1,606 994 165
B 164,404 | 160,807 | 161,882 | 159,111 1,192 1,549 1,329 147
# 14,507 17,098 14,124 16,805 272 213 110 81
@7 4 8,878 12,203 8,678 12,042 131 135 69 26
€W 5,135 11,827 5,022 11,693 66 118 48 16
&~ 71 102,702 | 105,990 | 100,771 | 104,836 965 925 967 219
PRy 3,031 3,132 2,931 3,072 80 55 20 5
g 5,835 5,114 5,706 5,048 80 52 49 14
A F 2,585 5,693 2,556 5,643 18 49 11 1
B e 320 632 313 625 4 5 2 2
=33 28,140 31,160 | 27,838 30,847 106 251 196 61
.9 20,497 46,638 19,986 46,034 331 498 180 107
%7 10,075 16,193 9,883 16,021 88 145 104 28
BH LA 12,439 15,730 12,059 15,501 285 194 94 35
 ASERC S 6,824 6,705 6,693 6,622 100 68 30 15
SARI S 2,734 5,359 2,666 5,296 38 57 29 7
&

o FL7 58,967 83,386 | 58,050 82,464 532 834 384 88
ks 19,333 18,168 18,998 17,975 180 149 156 43
= ¥ 115,851 | 117,754 | 113,232 | 116,520 1,376 1,119 1,243 116

i H o+ e COge
FH g [22]
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E3a K 0.6% o EEFNM A AR Y B 52 02015 &R RS R
g AT A (FR* 2 oA f )4 59% > P AfrE Al p A frT L 25% 0 B ¥
H 7% B @ Kk 9% > 4B 2.3-5 P11 o

Greenhouse Gas Emissions from Transportation, 1990-2015
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TR kR [25]

23-5 % B 2016 & @0/ L@

3.p &

Il Transportation — 28%
M Electricity - 28%

I Industry - 22%

I Agriculture - 9%

M Commercial - 6%

[ Residential - 5%

Il Light-Duty Vehicles - 60%

I Medium- and Heavy-Duty Trucks - 23%
I Aircraft - 9%

M Other - 4%

M Rail - 2%

I Ships and Boats - 2%

R R R TS S

AN

PA2015 & 2RIE S F MEc R E 3 1325 o § tad £ 1990 &

Wbe 4% 0 #2005 £ B PE S53%  H P s RN 8 b oo Av\’}‘?i'ﬁﬁis?]#”i'f%

28351 > 2015 ER R L A RIVE 18.6% 0 f 2 RAEEE 16.1% > #1990 #

4 3.3% 0 #2005 & *F X 11% 0 4o & 2.3-4 #7510 2015 & ;‘E_’ﬁ»’;iﬁﬁ%:}é&%ig p A

@ﬁ%%“ﬁiﬁi FHER9.7%  FHARER L EFFSE > Ka B fpitie ox

FEER S > 2000 £ 2o {8F 7 F MR §LE M4ES > 4oB) 2.3-6 -
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B 2.3-6 P & 1990~2015 & § 7 § t@# x5

% 234 p A& 5}%’ /ﬁ'-& b /E’Hﬁ% vt g%(/é@&%)

Fuel 1990 | 1995 | 2000 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 [ 2011 | 2012 | 2013 | 2014 | 2015
Liquid fuels 2954] 3546] 3.675] 3436] 3390] 3348] 3222] 373 3084 3142] 3213] 3.36] 3.030] 2978
Solid fuels 0.033] 0.031] o0046] 0.037] 0033] 0034] 0038] 0044] 0.043] 0.043] o0.040] o0039] 0.039[ 0039
Gaseous fuels 0.003]  0.141 1.1 4.0 44 4.6 4.9 4.8 4.7 4.6 43 4.0 3.8 3.4
Other fossil fuels No|  No|  No ~No|  No|  NO No|  No|  No No|  w~No|l wNo|l Nol No
Bionmass Nno|  No|  nNo No|  No|  NOo No|  No|  NOo Nno|  w~No|l  Nno|l wNol No
Total 2954] 3546] 3677] 3.440] 3395] 3352] 3227] 3178 3.188] 3.146] 3217] 3.140] 3.034] 2981

T kR [28]

p Ay ﬁ%ggfﬂ et 3% +11 5 @v%% » Rk p Y R4 #. (General
Energy Statistics) » 4o 2.3-10 #777 o £z wmIf P ¥ m s 471 ZELH [ >
BIATA G P ES (R APRY PRIFR UG ET R A FA(
R) BB RE S ZEE o PENRAT AL AR BCER FE

BoFETR)CBE S RE S R Aok 235957 o d PGP B o0 P

R T
)
&
2
_H
o3
&

A 2015 & FHIOP AR 1990 E e 3% 0 B P PER S 17% 0 1 & K
GPELE R R Y FAER R eE M RERP R e 23.0% 0 BAER L & k0

B %L R B ARESIE S B R 1990 & H 4 o
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% 2.3-5 p j‘\@ﬁéﬁ]%&ﬁ#&%i;ﬁ’_p

2015 #&
£ R 1990 1995 2000 2005 2010 2015 [ 1990 =
L
| &y 56,158 | 79,252 | 77,203 | 80,344 | 72,393 | 79,610 42%
" AR 20,444 | 23,995 41,587 31,938| 36,017 | 20,514 0%
Ll fed e
i I, 5,174 5,206 5,024 4,558 3,875 3,068 -41%
N
RS- 1,091 951 793 741 668 629 -42%
PEE L.
5 [P ET 4,007 4,154 4,137 3,948 3,777 3,679 -8%
R 6,763 6,783 6,608 7,570 7,157 8,663 28%
kiE 4,603 5,439 5,412 4,837 3,491 3,525 -23%
Zi&E 5,937 8,640 9,049 9,212 7,746 8,467 43%
ZiE L3 104,177 | 134,421 | 149,813 | 143,148 | 135,125 | 128,155 23%
b FEi 36,859 | 45,729 | 46,022 | 45,689 | 42,297 | 39,942 8%
B E I St 54,694 | 55,381 | 47,833 | 41,035| 35916 36,334 | -34%
@ B 583 526 454 499 426 495 -15%
R
KiE 8,697 8,842 9,096 7,737 6,928 6,990 | -20%
7 & 1,226 1,638 1,628 1,587 1,447 1,432 17%
brig &3t 102,060 [ 112,116 105,032 | 96,547 | 87,013 | 85,193 | -17%
EELE e 0
(4 o COse) 206,237 | 246,537 | 254,846 | 239,695 | 222,138 | 213,348 3%
7 % & : Japan Greenhouse Gas Inventory Office of Japan (GIO) [29]
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EEEFMERBAEE B EHIP CO4E R 5 788,625 F 9 COeo ¥ 2
B COp #: 3c  B £18.5% = BN 2 o B 5 g 4w A B RAT2 P B

%23-6 P W2012 #:8 % F# WESEREL

CO; CH4 N-O

1 i s 8,688,288 27,586 224

- 788,625 78 22
2.1 ¥2 AiEAR 1,193,164 6 255
3R EEH 0 22,886 1,475
4.4 # 1 it qe
o -575,848 14 0
5.8 3 p e 11,804 5,423 105
BE 9,317,408 55,915 2,059
o H o e
Rk kiR [10]
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F b RLE E 0 4 BRIV B 1430% 0 & 2R 6] 12.85% 0 Aok 2.3-7 1o e

2237 AREEHOTEERT BT

o X e e in .- EN EgIn e DRLE e
= 2; SRR R Tf’g e F 2N L b
79(1990) | 282 | 18965 | 145 697 | 20089 04.4%
80 (1991) 303 20,209 155 694 21,361 94.6%
81(1992) | 371 | 23205 | 154 841 24.571 94.4%
82 (1993) 531 25,069 161 926 26,687 93.9%
83 (1994) 646 26,452 156 902 28,156 93.9%
84 (1995) | 860 | 27.550 | 156 902 | 29.468 93.5%
85 (1996) 1,081 28,248 147 992 30,468 92.7%
86(1997) | 1084 | 28939 | 144 | 1.052 | 31219 92.7%
87 (1998) 1,034 30,248 140 1,136 32,558 92.9%
88(1999) | 1061 | 31069 | 148 | 1230 | _ 33.508 92.7%
89 (2000) 911 31,667 137 1,239 33,954 93.3%
90 (2001) | 835 | 31654 | 132 | 1374 |  33.995 93.1%
91 (2002) 761 33,200 130 1,224 35,315 94.0%
92(2003) | 635 | 33544 | 118 992 | 35289 95.1%
93 (2004) 651 34,815 106 1,093 36,665 95.0%
04(2005) | 597 | 35824 | 107 | L147 | 37.675 95.1%
95(2006) | 520 | 35890 | 105 | 1079 |  37.594 95.5%
96 (2007) 393 34,750 101 971 36,215 96.0%
97(2008) | 261 | 32995 | 100 785 34.141 96.6%
98 (2009) 230 33,364 83 798 34,475 96.8%
99(2010) | 233 | 34412 | 9l 872 | 35.608 96.6%
100 (2011) 259 34,924 93 812 36,088 96.8%
101 (2012) 261 34,445 92 488 35,286 97.6%
102 (2013) 239 34,451 92 472 35,254 97.7%
103 (2014) 268 34,924 86 464 35,742 97.7%
104 (2015) 260 35,819 77 410 36,566 98.0%
N T
T KR 2]
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