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B EEIE
TEENERIZIE, CHa O NoO OHEH B E TR U 7z B X4 BUBABHE R DO ETT & 2 H
Wiz, (53 EZSW)

# A3-2 HEJHO NOx HEHIFREL [g-NOx/km]

B i f 1990 | 1995 | 2000 | 2005 | 2010 [ 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
SR Y o 023 016 016 008 015 o012 012 010 008 006 009 007 007 005 0.04
R # (LPGE ) 024 020 0200 008 014 012 009 007 006 005 009 008 006 006 0.04
WA 0.87] 066 038 020 0270 023 0270 023 019 018 032 032 025 026 0.19
FIV N 112[ 090 048 009 015 o011 009 008 0070 006 014 010 007 007 0.05
W 1.83)  1.09] 056 o016 033 026 025 023 023 020 024 020 0.6 0.12[ 0.09
A 445 365 244 009 015 009 007 006 006 005 008 008 010 007 0.08
Bl R 1470 0870 043 012 032 026 019 0170 o015 o012 031 022 0170 o016 0.12
e 0.64] 053] 044 045 047 046 044 038 034 026 040 039 035 028 026
SRS 133 110 101l  1oof 1.06] 100l 093 08 079 073 187 1.02] 096 094 0.90
L2301 I S 535 459 433 450 326 3.09 286 273 264 240 3.05| 250 228 196 1.84
XA 423 3.83] 3600 407 338 348 339 323 3.13] 296 374 346] 325 3.04f 2.88
PR 338 276 215 3.63] 2971 275 250 241 224 205 321 297 275 242 230

#* A3-3 HEEO CO HEHRE [g-CO/km]

PREHE AL Fil 1990 | 1995 | 2000 | 2005 | 2010 [ 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 [ 2019 | 2020
R 1750 155] 154 0970 151 133 147 122 108) 094 139 1.32] 1290 126 123
FH#E (LPGH ) 232 206 203 094 137 119 1.07] 092 o081 075 133 127 116 114 1.03
A4 1042 854 551 2770 287 241 317 276 238 227 246] 248 206 221 1.85
HYY B 9.66] 10.08] 831 205 273 213 1.8 161 140 125 1.67] 1.19] 105 1.00 0.90
A H 12.62] 10.60] 895 3.62] 7.53] 573 567 504 477] 436 418 3.06] 2.89 225 202
XA 2621 25.08] 2194 2070 262 188 1.77] 178 1e5] 157 179  1.72]  1.60] L6l[  1.40
Rl R 1247 10.67] 892 2.30[ 534 424] 3.69] 344 3.09 276 351 223 179 195 1.6l
P3EE 048 043 043 0370 039 0370 036 029 022 017 024 023 020 o011 0.09
NS 098 090 081 059 045 042 036 034 030 025 054 034 028 021 o015
L3 Y 322 299 244 204/ 1.10[ 097 080 072] 0.5 055 050 036 031 021 0.17
IR 258 253 2200 203 124 118 114  1.05) 098 089 086 0.76] 0.66] 0.55] 0.46]
A5 T R o 2.11 1.89]  1.30] 160 093] 079 063 058 050 043 053] 048 041] 029 0.24

# A3-4 HEHO NMVOC HEHFR%E [¢-NMVOC/km]

B i f 1990 | 1995 | 2000 | 2005 | 2010 [ 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
R0 0.08f 003 003 003 008 007 006 005 004 004 005 005 004 003 003
FAHE (LPGE T) 011 007 006 002 006 005 004 004 003 003 o006 006 006 005 005
R E 064f 037 016 009 014 013 o013 012 o010 010 o012 o11] 008 0.09[ 0.06
AV B 071 053] 021 004 007 006 005 004 004 003 o010 005 004 004 0.04
W im s 099 058 028 006 017 o014 014 013 014 011 o014 007 006 005 0.05
XA 2160 190  1.32] 004 007 005 004 004 003 003 006 005 006 005 005
el R 097 0470 019 005 o016 013 010 010 009 0.08 024 009 008 0.08 0.08
B 0.11] 010 0.0 009 010 0.0 010 008 007 005 006 005 004 0.03] 0.02
JNELS by 039 034 026 020 014 013 010 009 008 007 014 009 007 006 0.04
B W 54 H 1.62] 1470 103 075 0350 0300 023 o021 o019 o015 014 008 006 0.05 0.03
XA 1260 124 098] 080 043 039 038 034 032 028 032 026 021 018 0.4
PR 1.oof 096 052 0570 027 023 o017 o016l 013 012 o014] o.11] 008 006 0.05

- ________________________________________________________________________________________________________________________________
National Greenhouse Gas Inventory Report of Japan 2022 B 3-5



GG 3 B < RARIX NI 17 S F0E 7%

K A3-5 FHEOPEH T AHHEOME (235)

1990 [ 1991 ] 1992 1993 [ 1994 1995 ] 1997 ] 1998 | 1999 [ 2000 [ 2001 [ 2002 [ 2003 | 2004 [ 2005 [ 2007 [ 2008 | 2009 | 2010 ] 2011 [ 2016 [ 2018 ] 2019
co | 21]21 0.67 115 115 115 115
@ [HC | 025025 0.08 0.05 0.05 0.05 0.1
= [NOx [025]025 0.08 0.05 0.05 0.05 0.05
Jii| HA7 | gkm | gkm gkm gkm gkm g/km g/km
& [E—K[ 10 |10:15 10-15 10-15+11  10-15+JC08C JCOSH+JCOSC  WLTC
- |co | eo0 19
*  |HC 7 22
M INox | 44 14
* BN | gltest gltest
£k 11 11
CO 13 13 6.5 33 4.02 | 4.02 4.02 4.02
HC | 21| 21 025 0.13 0.05 | 0.05 0.05 0.1
NOx | 0.5 | 05 025 0.13 0.05 | 0.05 0.05 0.05
g | AL | g/km | g/km g/km g/km 10-15+JC08C g/km g/km
15 E=—F| 10 [10:15 1015 1015 10-15+11 JCOSHHIC0SC WLTC
#|co 100 76 38
HlHC | 13 7 35
NOx | 55 44 22
HAT | gltest gltest gtest
. ==k 11 11 11
v co | 21|21 0.67 115 115 115 115
y HC |025]025 0.08 0.05 0.05 0.05 0.1
v NOx | 025025 0.08 0.05 0.05 0.05 0.05 7
’ ® HAL | g/km | g/km gkm gkm g/km gkm g/km
Ll §%~F 10 |10:15 10-15 10-15+11 1015+JC08C JCOSH+JCOSC  WLTC
P15 [lco | 0 19
Gly | " |uc 7 22
7| INOx | 44 14
: BN | gltest gtest
A E=R 1 11
CO 3] 13 13 6.5 2.1 255 2.55 2.55 255
HC | 21|21 2.1 025 0.08 0.05 0.05 0.05 0.15
NOx | 0.7 | 0.7 0.4 0.4 0.13 0.07 0.07 0.07 0.07 | 7)
i HAL | gkm | ghkm gkm g/km g/km gkm g/km g/km g/km
g [E=F] 10 [10415 10-15 10-15 1015 10-15+11  10-15+JC08C JCOSHHIC08C WLTC
|cO | 100 100 76 24
HC 13 13 7 22
NOx | 6.5 5 5 1.6
HNL [ gltest gtest gtest gtest
==k 11 11 11 11
co |12 102 102 51 16 16
& [HC | 410 62 6.2 1.8 0.58 0.23
B[NOx | 650 55 45 45 1.4 0.7 7)
B | ppm o/kWH o/kW o/kW o/kW o/kWH 8)
E—F| 6 GI3 GI3 G13 Gl3 JEOS
TWFR AL F B B BT
1990 [ 1991 ] 1992 1993 | 1994 ] 1995 ] 1997 | 1998 ] 1999 [ 2000 [ 2001 [ 2002 [ 2003 | 2004 | 2005 [ 2007 [ 2008 | 2009 | 2010 ] 2011 [ 2016 [ 2018 [ 2019
co [21]21]21 21 | 21 0.63 0.63 0.63 [ 0.63 0.63
£ |HC | 04| 04|04 04 | 04 0.12 0.024 0.024[0.024 0.024
A [NOx [0.5/0.90.5/0.90.5/0.6 0.4/0.6 0.4 0.28)0.3 0.140.15  0.14)0.1] 0.08 0.15 9)
H|HfE | gkm | gkm | g/km go/km | g/km o/km | grkm|  10-15+3C08C g/km
E—F| 10 [10:15|10-15 10-15]10-15 1015 10:15+11 JCOSH+IC08C WLTC
co | 21|21 2.1 2.1 0.63 0.63 0.63] 0.63 0.63
#@lHC | 04 | 04 0.4 0.4 0.12 0.024 0.024[0.024 0.024
E[Nox | 09 | 09 0.6 0.4 0.28 0.14 0.14 | 0.08 0.15 10)
> HL| BT g/km | g/km g/km g/km g/km g/km 10-15+JC08C g/km
4| p L JE=F] 10 1015 10-15 1015 10-15 10-15+11 JCOSH+ICO8C WLTC
Ils] [co |70 2.1 2.1 0.63 0.63 0.63] 0.63 0.63
Ely |plHC | 510 0.4 0.4 0.12 0.024 0.024[0.024 0.024
V1o | & [NOx (380260 13 0.7 0.49 025 025 0.15 0.24 |10)
H|HiA2 | ppm g/km g/km g/km gkm| 10-15+ICO8C g/km |11)
A=k 6 1015 10-15 1015 10:15+11 JCOSHHICO8C WLTC
A1 Jco | 790 7.4 74| 7474 222 222]222 222[222 222|222 222
#[HC | 510 29 29|29 |29 0.87 | 0.87| 0.17 0.17 | 0.17 0.17 | 0.17| 0.17
B [NOx  [400/260 6/5 45 | 45| 45 338|338 2 07 | 0.7 04 | 04 | 04 |10
H ¥ | ppm o/kWh (2.5-| (3.5 |>120) (2.5 |(>120)|g/kWh 120] (3.5 (>7.50) (trac-| (3.5- |11)
E—F| 6 DI3 350 | 121) 126) JEOS JEO5 | 126) WHDC]| tor) | 7.51)
PR S R FEEEE | BRI ARANGTE L |
(1)

1) BRI J OV L4250 8 O KAt SRRk,
2) FRRHREI T AR R E (PM) | BREHEFE AT ADIHIRC . e, Ak 1 B | ek 9D HE T AR, AR T I,
3) E P OBBME I H OB K- 0 FH LR,
4) 19900511 % 19904 AL CO BRI A, DARRIZ IR BHAAAE CBrRLE) 7R,
5) MEHENT O FIEIE E OB NSO E FFTAZRL THD,
6) 20054 HLHILAREHCIZ A AT Eiavy,
7) AV - LPGOEE B L B H B 700 T, 200045 £ T, PR HEE1.7-2.5¢, BB EE0. S0, 20014E LARS P BRI d1.7-3.5¢, B B 3.508,
8) 19974F £ TLPGH f LI O T B DM E S Cuiz, (RE TIZANRS)
9) 74— BRI H0.50.9L U HF AT [/NELHL (HEf TRk 1,265kg A ) 230.5, F7ELHE (1,265kgh#) £30.9) &7 3,
10) T — BV O H T H IR T L1 7T, 20044E 5T, s L 1.7-2.5¢, AL ATE2.506, 20054 LA, i E1.7-3.5, HAH 33,508,
11) FA—BNRT 27 R B 1990 D380/2604 0 ) F 5% NG 23380, Fil =R 243260, 2753,

s
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2) SOx
B HEAE
LEAEHIR D EEH S 41D SOx (T DWW TIL, BREHER] ORENEE &2, B A B O PEHfR

BERLDZ LICE-T, HEHEZREELE,
B HEHERH
PRI IE, BRI OB/ HE (FEEM) # Wi,
# A3-6 BREMERIOWE AR (HEH)

PR} R 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
B 0.008%| 0.008%] 0.008%)] 0.005%]| 0.001%| 0.001%| 0.001%] 0.001%/| 0.001%| 0.001%] 0.001%] 0.001%/| 0.001%| 0.001%] 0.001%
82 Ih 0.350%]| 0.136%| 0.050%)] 0.005%]| 0.001%| 0.001%| 0.001%] 0.001%| 0.001%| 0.001%] 0.001%] 0.001%| 0.001%| 0.001%] 0.001%
LPG 0.002%| 0.002%| 0.002%)] 0.002%]| 0.002%| 0.002%| 0.002%] 0.002%| 0.002%| 0.002%| 0.002%] 0.002%| 0.002%| 0.002%] 0.002%

(H#h) Hv U HEFEZEEATREN (2004 4EE £ T). HEMED LR (2005 £ L)
I CAHEIER N (1997 AEE £ T) . AHIEO LR (1998 4R LI
LPG ;B EFHEAF AT
s =
m EE=

FEREICIT, BT R —F BB VX —8E ] (R SN BEHER O BREHY 2 &
(2, BREHERI O EZ R UC, EEHEAICHIE L2 EE v,
m E2H
KIRH A BEHE, “HRHE 5O NOx, CO, NMVOC, SOx HEHIZ Wik INE) & LT
HT D,

A3.1.12.c. Eig#E (1.A3b.) : BMHEDER (Z8HEZKR <. NMVOC)
a) HEHIEAT I —DEREA

H B OBRELOFEFITLE S NMVOC OHEHZH 5 Y U &2 RE e 35 AEhEIZ DUV T
B INOH Y RIS 5 Z LI LY NMVOC M S5, BREZRIE T 2%, DL
TO3EYICKSEND, 728, KIMEFOZFE T AT TITREN & OlFH /25 O T
R L (1LB2av) IZBITL2HEENRTH D,

#£ A3-7  HENEREIZER AT ADKX Sy

FiAH TS
. N R BB CRIRDEAEI L O D B TRAELTZT VY
AT //(Dny)x LA AGE L 7= D = 2 ¥ D KRS S B T &Ik
. catiing -oss DR BTN A
Ry hY—rnm=x TV IR 1 R DANICRRE IS LIe Y U b3
Hot Soak Loss (HSL) T DFEFEIT A
So=rrax BBLZ v DI N ELTICHE S TEIRICRY , Ty =X
Running Loss (RL) DIN—V RN HBZ THRAET DRI A

(1)

D @] L3, WEARELZBR L0, WA S TICHIE RN ERT5 2 &,

2) FY=AXEFAH YU HBBEORELSRRICEIE T A OFRAEZFIET B 12D RS SN TV BIEERE N B
ANENTFTAELEEZRT, BERPICERE LT ATy =22 IRESh, ErhiEkck~=7+1 kK (£
ATy VN EBRE MR T DO ORI > T DEE) DNAJEL 22> TS SRR A & 225
ELBITRR~=T7 4L RIZEY | Fx = A X OWEREZEIET 5,

3) NV EIEWEINTEERATARERE L HIINR =74V RIZELND Z L ERT,

(HHH) RRFEFEA . BEEE TPRTR | HSMEH EOHEE 5L Pk 24 4F) |
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(i) BEEETS (2008)
A3-1 BB 7 Ly = A X ORI

b) FiEH

HEVEOPREIZRIE T AL, RRIEEEE - BREEE [PRTR R SMEH & OHEE L) (BT,
PRTR) ORE & [FEE, BREHEREEHEENE TH7-72 BB 7 ARBRIEOBRHE (B
PREENED) (R 15 4£) | 12X 5 2002 42> DBL, HSL, RL %1/ THC #EH &%, A EK
HOVNIETETERMET A Z EICEVEELE,

RL {22\ Tl PRTR HEHENFEET 5 2003 4ELLME T PRTR HEH &4 B H L7,

PR BIREIRRE N ANII A X U RE R0 228 THC g E=NMVOC JEHE L LT,
BHEHFERI OB EFEMBELHEHT — 13K A38DEEBY TH S,

2 BRBIRIE S A D BRI 7R R AR S Wit Bl R M (2011) % B,

s
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N Exoor : BEGE BABTI LTS (72 7 1 B g 77
B=) > ) (Ezooz X P ) ZREREO TR FRA B (T 15 1)
P 200zp.4.r 2 & % 2002 4D THC HEHI &
DBL -
Ey: n L0 DBL hihifE [-NMVOC] N: AARBETES [HBER A, HEER
Nupar : n FEE 51 DABEITR po HHE 0 U | e io o o ity s (AR G0 |
FHHR r OV ) L HEA B [H] tE) ot s i
IZRXE
£ Z Z <E o« Nna ) Exonz: 977272 B By sk 0 2 SRBRIE O B (5
" 2992 Naoozpg PREBYE) Rk 15 ) ) 12X D 2002 40 THC
HSL ettt
En: n O HSL HEHE [-NMVOC]
Nupg : n SEFEICISIT B8 p. %Re g OF Y Vv | N: TABBE AW, [ ABBE B (B R
HRAEER [H) R ) & IEICERIE,
[1990~2002 4F]
E, = Z z <E % npq an ) Eno0z: [HT7- 72 BBV ELHEH A AR BRVE OB A (K5
29927 Noyoozpg Mzooz,, BREBYE) (TR 15 FE) ) 12X 5 2002 420> THC
Pei &
Eq:n O RL HEHE [+-NMVOC]
RL | Nowain FEREICIST B HUE p. BIBIAREEIR] g o | N: THEVESE A @y, (A B ERE BEmE (3 MRk
HVY ‘/@‘%ﬁ%@k [L‘] R ) & IEICERIE,
Ckm] M:ELAGEE THBERER A A® (BA)
OEMRIETRE . [HEESEA W OERFE -
[2003 4-~] BRI R B A TR HER T,
PRTR OHEHEE 5,

A3.1.1.2.d. Eig#EIE (1.A3b.) : BREOER (ZE#HE, NMVOC)

a) HEHIEHTIY)—0ERA

THREOREIOERITE D NMVOC OHEHEE D, H VU o ERELE T 5 TiREICB W T
WX A V) EEERRE. RIEOEEBNC L > TE 2 NOH V) USRS S, 2 T,
PRTR [F#f. DBL 2 TNHSL 12425 NMVOC HEH 24 5 .
b) Hikim

THREOBREIZRIE T A 1E, PRTR OFIE & ARk, BREEABREEHEINE TEri- 72 B 8hEge
HARBIEOBRFEHE (Tim) CFEk 14 4F5) | (LT, TH14 BREAREE BREIN =T ~<))

(2 & % 2001 %200 THC HEHE A, (RAGHE - EITEL WO FEHECTHERMET L LICXVE
E LT,
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# A3-9  EmERBIARIE T AR D PR BRE TR OB

X5 FEK T — %
E - Z Z (E 9 Mg > Exoor : BREFEBRBEE LR T /- /s BB B Y
" pLag\ 2% " Magorpg ARBIEOBHRE (TWE) CEEK 14 ) 1
DBL X % 2001 4£> THC HEH &
Eq : n 4@ DBL #EHE [t-NMVOC]
Mipg: n FEECIB T AEERFRL p, BHEEN g 0= | M: HARBHBE TES TABEHE A ®). HAHS)
TR [km] BT ¥S [TiRERGHNGEE 2 LI E,
Eaxoo1: Ugii=72 BENEPE A A BRIE OB HE (—
HWEE) (CERL 14 4EF) | (12X 5 2001 4£0 THC HEH
J=EN
M,
En = Zqu <52°°1 *Maoory Rw) M TEBE . TR A
HSL \ZRRTE,
E,: n @ HSL & [+-NMVOC]
Myp:n AEBE\C 350 2 00 p O 8 #E/T R [km] | R : ERERIOENMTBIEAE (BABBELES
Rup: n EFEICIT 58 p O FUREELL SR | R—LX—2) & RBFHRIFRAFR (BRI RE
BRI ET ) 2R U CHRE LR ORAE B
ERR LT, RBAEE R R %% (PRTR i HAMER
RO HE) #F L, AFFLTHEE,

A3.1.1.2.e. #%3E& (1.A3.c. : NOx. CO, NMVOC)
a) BEHIEATIU—DH5EH
7T — B VERE T O PR ORRBEZE O BT E (NOx. CO. NMVOC) Ozl 5,
b) T3k

m BEEAHE
WEHEHTR D HEEH £ 415 NOx. CO. NMVOC 22O\ TIE, [EALREVEHE | /- AR 2

B2, 1996 HUET IPCC HA KT A NNRSNTHHREOT 74V MlEZRLH Z L2 X
ST, HEHEZHEE LT,
B HEHERE
1996 H-247T IPCC T A KT A TR STz [Locomotives] DT 7 /v M Z HV =,

% A3-10 $KED IPCC T 7 # /v MEHRE

H A PEHERE [g/MINCV)]
NOx 1.8
Co 0.61
NMVOC 0.13
(H{H) 1996 HHET IPCC A KZ A > Volume 3, Page 1.89, Table 1-47
B EEE
IFEHEICIE, BIR=RAVX—)T TREZ RV X—HEH (n S 8hEORHEE &%
Wz,

A3.1.12.f EAMM (1.A3.4d). RUEEMAE (NOx. CO, NMVOC, SOx)
a) HEHEAHTF I —0EHE
A DBREF DO PRBEIZLE 5 FTERESE (NOx. CO. NMVOC., SOx) DOFEH %K 9,
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b) HikiR
1) NOx. CO. NMVOC
B BEEAE
WEEHEHE D BHEH &35 NOx. CO. NMVOC 12D T ik, ARAERREEHE U 7= BB 2
2, 1996 HUET IPCC HA R T A ANREINTHEHURE DT 7 4V MEZFR LS Z LT &
ST, PeHHEEETE LT,
B HEHRE
1996 4E24ET IPCC H A K7 A 2R &7z [Ocean-Going Ships| DT 7 4 /v ME & =,

# A3-11 fiMAO IPCC 7 7 /v MEHIR K

A PEiRE [g/MINCV)]

NOx 1.8

CO 0.18
NMVOC 0.052

(HH4L) 1996 4-e47T IPCC 1 KZ A > Volume 3, Page 1.90, Table 1-48

m EHE

ENAAIOIE BN & I21E, BIRT= 2L X—)T RE T RV —HEt] (R S ok
FERRENE S & (B, A Fh, B Ejl, C Fl) Z (N EVEHAE U7 E2 iz, ERR
FHOTREHE 21T, RFEEE TG - — VX —FatE#R (0 =3 VX —AE - FTRMaHE
W) R Eh TRy Rl & TRy N oAFHEE W=, A&l BEH, CHE
L L KT, BRI CRIH &b ERE Lz,
2) SOx
m HEAHE

YHHEHE D DPEH &5 SOx 12O\ T, BRENEE RICHEHREEFE U C, EHEZH
TELT.
B BEHERE

A OREL DL, B D S 43 (BizEsy) . LOVS0, & S Oy Fab O #BEHfR S L L
= 3 BPREFP ORE I TIEE A OV E REEHAE THEI SN TR Y . HiEE S & LCalH
L7z,

X A3-12 MRRAOBREIO L L RSy
BB thE [kg/L] sy [EE%]
0.5 (1990-1991)
0.2 (1992-1997)
i 0.83 0.05 (1998-2004)
0.005 (2005-2006)
0.001 (2007 LAKE)

A H il 0.84 2.0
B H il 0.91 3.0
C EHill 0.93 3.5
(M) BRI DR 5 D AIER (2015)
KEMOMEY 0 BARPEZEHE JIS K2205
b D INERFFER SRR 2 — (2000)

380xDIF L A LIE, SO THif &N 5, FaHEHIETIE, SO B EAZ LT3,
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FEEREICIT, BT RV =T BEAET T —Hiat] (R SRR O R EHE £
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A3.1.1.3. ¥ (BHRUVXRZAAR) hoDiRHE (1.B2. : NMVOC)
A3.1.13.a. FHODEE (1.B.2.a.ii)
a) HEHEHT I —DiEREA
Z 2 CIEMEICRB W TR O AFERHZIR 95 NMVOC OHEHIZ W T o, 72 ds. BE+h
DOIMHE O SO NMVOC DOIFHIZ DWW TIEL TRIRT A A ERO SO (1.B.2.b.ii.) |
T,
b) AHikim

AHEHPIZOWTIE, CHyy CO B BEDTEEITEEGT 2 &9 M LImE - Fe Lk e
(CHEHE 2R ET 2,

B BEAE

TR LY b FE b E B o JF0 A E 12 2006 4 IPCC A K7 A 28T 5 NMVOC
DT 7 v MEHRE A U CHEHEAZEET 5,

E = Z (ADL X EFL)
i

E s M OAEFEROIREIZEE S NMVOC HEH & [kt-NMVOC]
AD;  : YELE - BEEWMBEROFMARER (2T - g ERY) [TKL]
EF; gL - e bmmploFUmAEEE Y 7= 0 ofeiaEk  [kt-NMVOC/T- kL]

B BEHERE
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m EEE
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YE—REEGERY) ZHUTRDD, RARTA, Fill, 2> 72— FOERNICET 54
PERIL, BFHEES [ VX —E0E - THeMetFH] (1990~2000 ) . &P - =x/LF%
—iEHEER ) (2001~2010 A7) KON TAEEBNRERIGHEHR &R - 2223 - @FEHR ) (2011 4
FELIRE) wHWTHE, E72ME EMENS ORKRT A, FUHAPERIT, KAV AILES KA
HAGEHER ] & AW TERT 5,
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b) AHiER

m BEEAHE
EINOJFIMAEFERICAEFER Y720 O NMVOC HEHRE A2 T, AlO§ERIZHE S NMVOC

PEHEZRET S,
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E L FIMOEEITAR S NMVOC e & [t-NMVOC]
AD  : EPNEAER [T KL
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B HEHERE
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A3.1.13.c. BMOEHE (1.B.2.a.iii) : ffid

a) HEHEHTF I —0EB

H IV VEORINEY A ST A 7 at R BT, £ X T OH AT ) —EEKR O
A ~DOREREFZ BV T NMVOC 2338495, JRIlZ v h—& ., BV ) oofb R & k3
HTaR g BT —D 2 FRICBITAMMAD T — AR — g VB EAET D NMVOC 2
50

ek, M OZOMOFER & LT, T 7 L ERMENE < NMVOC 23 gEH S5 AlREMEN &
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Fo A ED S S TR CamES (5 Y U 2) JEFEO VOCHEHIZ W T, M1.B.2.a.iv.

b R AGRIESARMEIC I T D 5 FEEOPEHIER (TR « 2 ANIESE) . TRIHIEE (m—U—)), TUR
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b) AHikim
B BEEAE

E+azmd [HWEFeHER) o MatEy it ERZR ] RO T8 S Y s B 6 ok
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o= S kL 0.004
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A3.1.1.3.d BHORBRERUEE (1.B2aiv) : BiMATICE T 5RH
a) BEHIEATIU—DHRHA
JEI 2 A5 T L O L 5 A B 2 BRI RUM AR S DIRIRIC L NMVOC 2R a5,
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BHEF I D A BPEHSIRICOWTIX, /R8T TREFRHEH ) (2B 2 K& ETF R
OWTEIERC T 2 ABPERIREEH T 5,
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THd,
Lfire = WB X Cf X Gef X 10_6

Lire : BEENCEES CO, NOx HEH & [kt]
Ws o BEEIE [t-d.m]

Cr @ JRBER

Gy : HEMfRE [tkt-dm.]

B BIE/NSA—4
PRBERIZOW TN E O BEST O RIEWRIEO I E T RMICFHH I TV A IE
(0.90) ZFHT2HZ & 55, HEHUREIL 2006 4E IPCC A RIA li#ENnN-7 7 +
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v NEEHERELD 9 & [ Agricultural residue] DfEAEHT 52 & &5,

F A3-65 BEENCLE D T 7 4V M HEHARE [Ykt-d.m.]
X4y CcO NOx
Agricultural residue 92 2.5
(i) 2006 4= IPCC #' 1A RKZ A >, Vol4, chp.2, Table 2.5

B EFHE (BRA=)
BREER, RX) OFEEICE L TL. F 6 =D 6.16 SiOIEEEOIHB 2SO Z &,
3) EHMDMRBEIZHE S IE CO HEH (CO. NOx)
m BEEAE
2006 4E IPCC H1 A R 5 A > ® Tier 1, Tier2 (JiifH S5 34 A~ ZREEDEE X (Equation
2.27, p2.42, Vol.4) ZHEV, BHIOBRBEIZLE D CO, NOx HEHHEDHE 24T -7-, FHEXELL
Tty Thsb,
Lfire = A X MB X Cf X Gef X 10_6
Lire : BEHANZLES CO. NOx HEHE  [kt]
A BRGEmAE  [hal
Mp - BEf[EESHT- D EAE  [t-dm./ha]
Cr . W%
Gy : HEHRS [tkit-d.m.]

B RENSA—A
BRBERIZOW I EIC BT 2ET — 2 b4, FAZHWEIC XY 90%%FIH L,
BEHARELIE 2006 2 IPCC A KT A ZRE#EH S o7 7 40 MEHARE D 9 5 [Savanna and
grassland| OF 7 4V MEZTEH L7z,
K A3-66 BEEANZAE D 7 7 4 /v FHEHGREC [tkt-d.m.]
Ky co NOx

Savanna and grassland 65 3.9
(H{#) 2006 4= IPCC #' A KZ A >, Vol.4, chp.2, Table 2.5

B EEE (BAE)
EHABEOTEEY R (BEAIE) ICBIL TR, % 6 T 6.16 HIOTHENEDOHE 2B MO Z &,

A3.1.5. REMHE

A3.1.51. BREVOBRAEFTFHRET (5.C)

A3.15.1.a. —fiRBEEMDOBE (5.C.1.-)
a) AHEHR
m HEAHE

M FZHEHIE D P S5 NOx, CO. NMVOC, SOx {22\ TCik, —fkBERA DRI R

Xyl (e e Rr, #eadge s UEEEIE . S FIRBECBERIF . U ALIRRF) O BERIE
W2, BARMBOHHREAZRE LA Z LIk T, HEZRTE L-, Y% EIX. NIR 5 7
FEIZFEH L TV A HEZHWT, =X —[mIEZ DR VBRI L. =X —[A &
£ BEENZ B U, BURIBER 3 2 BEFEW) 70 89 C, =R X —I & 9 75 & = RV —45 8
WA TR LT A,
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B HEHERE
O NOx. SOx

BEEMFIZOWTIE, BREA [RRQGEESEHERETAE) X o TS gk &K
UBEFEW AL & 2 - T BEREIERR X B O HE RS 2 5% E L7 Gebgetiakid [1301 @ BEZE
WyBEANE (— RS . ikt) 1 & (1302 : BEEMBEHIE (—MESTHEEED M., SNy F) ],
RIGURIERNT [53 : —RBEEW]) ., 72, [RRVGYE YR ER G A CITBEEERE X 7y
2N THEgE & TRy F ] 02X EEINTWDA, THERE] 5 HEJFRER 3000 BEELLT O
HO% NEEge & L7z BT, Taeleibesly . MEEe e, T3y TR @ 3 X5
THEHR B A R E LT,

T ACEERIF IO TR, BRIGE T N FE L 0 Ao R IGE e EF O 2 L7,

& A3-67 —XBEIEM DORERER X 775D NOx, SOx HEHFREKL

JEtE HAT 1990 | 1995 | 2000 | 2005 | 2010 | 2011 [ 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
NOx
A foE R B U A I kg-NOxt | 1238 1213 1.127[ 1127] 1.127[ L127] 1127| 1127| 1127( 1127] 1127| 1127 L127] 1.127| L.127
T PRI kg-NOx/t 1.055] 1.226| 1226 1.226] 1.226| 1.226] 1.226| 1226 1.226] 1.226] 1.226| 1.226| 1.226| 1.226] 1.226
Ny F PRBEBERNA kg-NOxt | 1.137| 1.918] 1.850| 1.850] 1.850| 1.850| 1.850| 1.850| 1.850| 1.850| 1.850| 1.850| 1.850| 1.850| 1.850
T A ES R kg-NOx/t 1238 1213 L127{ 1.127] 1127| 1.127] 1.127| Li127{ 1.127] 1.127] 1.127] 1.127| LI127| 1.127] 1.127
SOx
2 fo R 9 U B I kg-SOx/t | 0.555| 0.539| 0.361] 0361[ 0361 0361| 0361 0.361| 0361 0361 0361 | 0361] 0.361[ 0.361] 0.361
e R BE ACRE R kg-SO¥/t | 0.627| 1.141| 0.712] 0712 0.712] 0712| 0712 0712 0712 0712 0712| 0.712] 0712| 0.712] 0.712
28y F PREA BN kg-SOx/t 1.073| 1.625| 1.714| 1.714| 1714| 1714 1.714| 1714 1.714| 1714 1.714| 1714 1.714| 1.714| 1714
77 AL SR kg-SOx/t | 0.555] 0.539| 0.361] 0361| 0361] 0361] 0361 0361 0361 0361 0361 | 0.361] 0361[ 0361] 0.361

(7F) 2001 FELAEO T —Z 132000 £57— % TRIZFLTW S,
(Hh) BREEE TRRIGE e ER G )

O co

BEEMFIZOWTIE, RRERE TS (1996) HIZBWTHES SNl » Ofiisk OHE R T
— H\ZHASN T, BEAERR X B OPEHRE 2 5% E LT, 7eds. RSN EA A PEH EHEF T
ERAWRE ] TR XA (R =B, REIEFES) ICk o> TR ST
WA, WERERIEEAN R A VOB Uiz Bo, [edigeskie) . Edmekeey, TNy
FREER ) D 3 Xy CTHEHRE 2 5% € LT,

T ZACEERIF 2DV TIE, B BE S DL O BERIF T 5 ek e XA b — I FOfE%
R L7,

# A3-68 —fXBEFEWOBEANER X580 CO PEHtR%Ek

Rk HANT 1990 | 1995 | 2000 | 2005 [ 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 [ 2018 | 2019 | 2020
@#‘*W}%Tbﬁﬁﬁﬂ V5l g-CO/t 557 557 555 554 554 553 553 553 553 553 553 554 554 554 554

2-CO/t 548 548 567 591 611 609 613] 609| 614 607 600| 603 61l 603| 603
g-CO/t 8,237 8237| 8298( 8341 8270 8272| 8270 8274 8274| 8279| 8281 [ 8239| 8241| 8241 [ 8241
T2 trﬁﬁibﬂ g CO/I 567 567 567 567 567 567 567 567 567 567 567 567 567 567 567

(H) REBREEFS (1996) 55

O NMVOC

ﬁﬂﬁ&@ﬁxm%@ﬁk%Kﬁm&UNMwm@%ﬁ%%D%ﬁ%%ﬁ%bkgﬂw
AREERAEE 2 — (1989) . FHEGHEAFZEAT (1984)) %A FHVNTERGE L 7Rk O Pk &
tthwmmﬂu%\ﬁ@%%ﬂ@%@cmwm%@mﬁuézkkiof\mmmcwm
RE e E LT,
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#F A3-69 —RFEFEY OBEREINER X 575D NMVOC HEHFR %

JEtE Hr 1990 | 1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 [ 2020
A3 Wk e A N A g-NMVOC/t 0.9 0.9 0.9 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
e BE e R g-NMVOC/t 7.8 7.8 8.5 22 24 23 24 23 24 23 23 23 24 23 23
23y F e EHIA g-NMVOC/t 9.1 9.1 9.5 15 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.2 1.2 12 1.2
T ACES R 2-NMVOC/t NA[ NA 0.6 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
(M) HABRBER A #— (1989), FHEFHMBIEAT (1984)
s =
m EHE

BEEVFE OIE BN, BRIRE [BESEW O IR IR Bhkh SRR TR AL M OVBETEY) A5 BR A FH 255
RETRA S (BRI A5 ER A F B S REFRAIR) | (R STz — R BEEM e AN &2, ]REEA T H
AROBEFYINHE | X0 EH SN BEHER KB OREHEEE2FECLZEICE-TEELE
BERI R X5y BIBERI B 2 7,

H ZACEERIE OTEB 1L, BEE THAROBEEWMIR | Lo EH IS5 H 2 LEERE O
BEAE: & T T2,

A3.15.1b. EEXEREYOBEA (5.C.1.-)
a) HEE
B BEEAE

LESHEHTIR D HHEH &35 NOx. CO. NMVOC, SOx 22\ TlE, FEEFEEM OFRIER] (B
R BEHIEC, AAMB OHFHRE AR LD Z LIk T, HFHEZBEE L, Yk
H&iE, NIR & 7 EICEH L TV A HEZHWT, =X —EI A L7 W EEER & |
TRV —[EIR AL D BERNC B U, BRIEERI ) A2 BE M B ©, = L X —[EINEZLE 5 4y
BT LT CEHE LTV S,

B BEHERE
O NOx. SOx

BRI TRAUGIESEH ERAGTHE] 1T & - TR SNz dk it &L ORI L & % H
W, PEEREY ORI O RE Lz (I Miaid [1303 : BEEEMBERF (PE3E
BEEEMIM, Ee) ] & (1304 : BEIEMBERE (EEBEFEMM. Ny F) ] I8REREHT [23 -
AR &[54 EZEBREFEY]), BEEHOREIT S FSUIARS ) WEIR). TBEm), TBEY
T AF v 7|, Tl <970 TEREIPEIRTE ., ZE8 DJER ) @ 6 X453 & L, TR 30UIAR < T,
TAHE < 371, TEMEMPERRHE. KB OS] (2 23 ABF) &0 iG] & TBEHm) & TBE
TITAF v 7 ATk (54 PEERETEW] M Lz, 12720, SEROREEDOREBEL. PEHifR
BOBERG ISR LT,

# A3-70 FEEREIEY ORI O NOx. SOx HEHFHREK

HH LA 1990 | 1995 | 2000 [ 2005 | 2010 | 2011 | 2012 [ 2013 | 2014 | 2015 | 2016 [ 2017 | 2018 | 2019 [ 2020
NOx
TR #423) ke-NOxt | 1.545[ 1312 5.828] 5.828| 5828 5.828| 5.828| 5.828| 5828 5.828| 5.828| 5.828| 5828 5.828| 5.828
[ FE S e HE W 54) ke-NOx't | 0999 1.158| 1.415] 1.415] 1415[ 1415] 1.415] 1.415] 1415] 1415| 1.415] 1415] 1415[ 1.415] 1415
SOx
[ #423) kg-SOx/t 1528 | 1274 2.118] 2118 2118 2.118] 2118 2.118[ 2.118] 2.118] 2.118[ 2.118| 2.118] 2.118] 2.118
[ PEZEBEHEY) 54) kg-SOx/t 1179 1.882| 1352 1.352] 1352 1.352] 1352 1.352] 1.352| 1352 1.352] 1352 1.352] 1352 1352

(IE) 2001 HELIEDO T —Z 132000 £57— % TRIFL TV 5,
(Hih) BREEA TRRIGYE e ER AR

O €O

KRGS (1996) FIZIBWTEF Sl % O OPHRET — 2 (2D T, B
SEBEIEN) ORI O PR & 5 LT, BEEEM OREIT TRk < 3 3UIAR <7, TG0R). THE
Wi, TR 7 AF 7|, Tl TEREmIERE, FKEDE] O 6 Koy L L, EHIfF
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DI Tl <370 TEIREMIEIGE, KB DA ([Zi1E TR oz B L, %
Tz, BEOBEFEDORFEL. PR OBIERIRN LRI LT,

= A3-71 FEEBRRFEMOFEFEN] D CO HEHFREL

HH HANT 1990 [ 1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 [ 2015 | 2016 | 2017 | 2018 [ 2019 | 2020
AL SUIAL S g-CO/t 1,334 1334 1334( 1334] 1,334 1334 1334 1334] 1334] 1334| 1334[ 1334] 1334] 1334]| 1334
JFE g-CO/t 127 127 127 127 127 127 127 127 127 127 127 127 127 127 127
BETIAF v 7K g-CO/t 1,790] 1,790 1,790] 1,790 1,790| 1,790 1,790 1,790 1,790{ 1,790] 1,790 1,790 1,790( 1,790] 1,790
15 g-CO/t 2285 2285| 2285| 2,285| 2285 2285| 2285[ 2285| 2,285| 2285| 2285| 2,285| 2285| 2,285| 2285
e < 5 g-CO/t 1,334 1334 1,334 1,334 1334] 1334 1,334 1,334 1334| 1334 1,334| 1,334 1334| 1334] 1334
WA IETR T - B O sEkR g-CO/t 1,334 1,334 1,334 1,334| 1,334| 1,334 1334 1,334| 1,334| 1334 1334 1,334| 1,334| 1,334| 1334

(Hidh) REERBEEE (1996) 4%
O NMVOC

CH4 X O’ NMVOC DO3EE Y ) PEHE 2 HEH L7288 (A ARBREEfA 2 — (1989), 7
EETEAFTEAT (1984)) Z HWTEE L7 BREHER O PEH bt INMVOC/CH4| %, AP FEBIIA
BHRER O CHy JEHR IR U D = L2 k- T, NMVOC HEHUR S & 3% & LT,

= A3-72 PEFEFEITEMOFEEAR] D NMVOC HE TR

HH HAT 1990 | 1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 [ 2018 | 2019 | 2020
AL UIARLT g-NMVOC/t 248 248| 248 248 248 248 248 248 248 248| 248 248| 248 248 248
BEih g-NMVOC/t 054 054] 054] 054] 054] 054] 054] 054] 054 054 054| 054 054 054] 054
BT I7AF v 78 g-NMVOC/t 340 340] 340 340 340| 340 340 340 340 340| 340| 340 340 340 340
15 g-NMVOC/t 1.61 1.61 1.61 1.61 1.61 1.61 1.61 1.61 1.61 1.61 1.61 1.61 1.61 1.61 1.61
(e < 5 g-NMVOC/t 248 248| 248] 248 248 248 248| 248] 248 248 248 248 248| 248 248
BAVEFRIHE - B DFER | g-NMVOC/t 248 248 | 248 248 248 248 248 | 248 248 248 248 248 | 248 248 248

(High) HABRBEMAE Y #— (1989). FHEHBEIFZEAT (1984)
m EH=E

IREN RIS, BREEE [BESEY OO LK Bk SR A A J ONBEZEM S5 I B R SRR AR A
wE (BEFEY E RN B2 RERAR) | (R SV BRI ORI O BE AR 2 e,

A3151c EEXEREVOEFHRE (5.C2.-)

a) HiEm
m BEEAE

WEHEHIR D HEEH £ 415 NOx. CO. NMVOC, SOxIZ2WTIL, PEXEFEIEY) OB gEH]
BlZ, BAME O R AR LA Z LIck-o T, HHEZBEE LT,
m EEHFRE

EN TOERE X ORI T 2 AN N2 Lo s | FEEBEIY OB O 72D OHEH
BE AL L, BT IRAF v 73] OBREXICOWTCIET 7 AF v 7 EHOBERNZ AW
NOx. CO. NMVOC, SOx DOHEH#a#k% . ZN LS DBEFWIZ OV TIEA L T OBEENZ v
7~ EREDOHEHRE A M LT, 35X TA3.1.5.1.b FEEFREIEY OBEH (5.C.1.-) | #BBD = &,
m RIS

IFENEICIL, BRIRE [PEEREMITEGIM S RARS ) ICii#ficsnsd, AN D
PESEFEFEY O &% HV Tz, 1995 FE LLRT O BEEBEFEY) O BrAMgE R & X RI S E ) LR T

7RV, )R HERE HIEAARET D Z LR EE 72D, 1996 AFET — X & 1990~1995
B LT,
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A3.1.5.1.d. BEYVORAHFIAIZHE S BRI (LA
a) HiLim
B HEAZE
MHHEHIE BEEH SN D CO. NMVOC 12O\ i, BEIEY O FEE R F R BE R &
12, AAMB OB EZR UL Z LIck->C, PEHEZRE L, Y%t &3 NIR 4 7

TEICFREHE LXK IS T, 2k X —708 (1.A) THELTWD,
B BEHERE
O Co

1A [HEF AP D OPEHEFEICHN TV DA IR T S CO Tj?u”jf—f*%( (AR BN~ —

) T, ATV X =M ICBITARAELZ R CEEN—R|IHE L, 2% CO HiH
s L,
F A3-73 BEEMOFBRERIICEE S BERIO CO HEHfR%L
B A |Bes A% .
B B We ih RDF RPF | (20044 | (20054 | g7 5 (?HMIZ) AT
FELLED) |FELIKE)
B e ) ke-CO/t 0.13 1.79 1.79 1.79 179 - ; ;
KA 5— ke-CO/t 0.052 0.24 0.39 0.28 0.44 039 0.034 3.64
A b BERR ke-CO/t ; 19.8 22 23.0 36.5 322
Z ool ke-CO/t 0.052 0.24 0.39 0.28 04| -
B ke-CO/t ; R 0.021 0.033
e ke-CO/t - 0.015 0.024
O NMVOC

—AXBEIEY), PEZEBEFEM O BERINE & FIRR

L7=&ER B HEHRE A2 SR D T,
= A3-74  FEFEDOJFIEEFH

\ZLE 9 BEHID NMVOC HEHREL

Z. CHy OXNMVOC DFEEE Y v HEH & 2 G

BEZA Y |BEA A T >
& Bifir 1 RDF RPF | (2004 | (2005 | g5 | O {5 A<

JEE DL | L)

KA T — kg-NMVOC/t 0.015 0.00027 0.00043 0.00031 0.00049 0.00043 0.010 0.12

A FBERR | ke NMVOCH - - 0.043 0.031 0.049 0.043

w7 BY I kg-NMVOC/t - 0.0051 0.0080 -

T 24k kg-NMVOC/t 0.0187 0.0297

m EFEHE
BEHW) DRI IS CHy HEHH EOHERHCH W IR E A F DO F F H -,

A3.1.6. E DD E
A3.1.6.1. B2IE (6.- :
a) AL
B BEEAE
BEREHEHIE DHEH S5 CO 12DV T,

L2 EIChoT, HEHEZRE LT,
ECO =SXEF

Eco : M5 D CO HEHI &

CO)
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S EEORGEEKE
EF : YEHREL [g-CO/A]

B BEHERE
AT ZPESRR ARt S fefit S 7o PEHAR %L (0.055 [g-CO/ART) Z v,
m EPE

IRENEICIE, AARZIZ 2SO HP (https:/www.tioj.orjp) ([ZB W TARIN TV HHEET-
X Z OiRFESHEZ Tz,

s
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SE Rk

1. IPCC EZFRBEZEHT AL 0 B Y DD 1996 kT IPCC A KT A > ) (1997)

2. IPCC 7y RTTIT 4 ANA X 2 AR ORHe R EHEE] (2000)

3. IPCC 7y RFZ0 T 4 AHAX A LA, HHIFIHZE R ORES S (2003)

4. IPCC THFEENEN ZA X kY DT=bD 2006 4E IPCC A KF A ] (2006)

5. European Environment Agency EMEP/EEA Air Pollutant Emission Inventory Guidebook |

6. BRTRLX—IT LAEEICBIT 2 RALKFER——FIE h—% Ly 2T AFETHAE RS
1 (1975)

7. BRTFAX—T AT RAX—HEH

8. BIRT R NX—IT [h A FHEAEEIRERG

9. MRIFPEEA - BREEY TPRTR JEHAMEH EOHE 1)

10. RRFEER [ LREHEHER)

1. RRFEFES [EEBRERGHER (b TR

12. RBFEHEE [V X —EPE « FHEHGHER)

13. RFHEEER TG - =X —FEHEE

14, RRFEEA [EEBRERH TR G - 283 - BMFEHRE )

15. RRPFPEREE TEPEBREMHER #C - IRl - 75 2 F v 7 85« 2 AR

16. RRFPEEA TAEPEBNREMGHESR  HRME - 475 LR

17. BFFEXEE TVOC B E1TEhFHE K O TS |

18. RRFPEEA [ TEHET

19. RRFPEHEAE - BIEA TPRTR ik & - BEhE OGS E R EF SR

20. [EAZiEA Teimos i st 4R

21, ELREAE [ BB E e

22, [EAEE VSRR

23, BMOKEEA TR EEEHET A

24, ERUT NEERE L TR E ]

25. BREEH UH-7x AEhE e U ARBRIE OB A (TimE) CFk 14 45) |

26. B TH- 22 HEEHEE T ARBRIEOBRREHFE (FEkEEE) (CFk 15 4E) )

27. BREEE [k 23 FEERMEAIEAY (VOC) HetHA X2 b U VERREE B 2 THA LK
HE (2012)

28. BRI THERMEAELLAEY (VOC) HEtHA > kU )

29. BREEE [[HERIEREMEAILAEY (VOC) HEHA 2 R UIZDnW T

30. BREEE [BEEEW ORISR B R L O SRR H B IR am S E (REDS
PEERFI ] B SRR AR) )

31. BREEE [EEFEFEMTEOER S RS E

32. BREEE TRKIGUEHEH B G i )

33. BREEE [ EBEHE U AR LA K O B E R A

34. BRIEA [HAROBEEY L)

35. BREIT KERER BN EAFRRHRRFS®EE] (1996)
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WEA MERERBRICES AL, AD#EhRE & O A HER A )
ENTEREEMIZCET TRAL A T L O SERERE ) (CERL 10 4R

AART RVX —R&FFIEET =3 X — - RS HH 2%

FrEFFEMFZERT [ERALKFEE Y EARZEHER T 1AM AR A ) (1984)

FHEFHEATZEAT [RIEK B AR AAT IR A S £ (1987)

FrEFFEMIZERT TSR 8 AR EERTER E HEH B Sl A (1997)

FHEFEAEET [RAIGREHEE 7Y v BT — X2 B HEEHREZ] (2000)
FHERHEAIZERT [HOREBRIE RERGE RAEHM 2O O VOC PEHERAEWR S E (P 22 4 3
A) 1 (2010)

AAREE A L3S AR G A RS )

HARBREERAE ' v & — THIEKIRB LR~ O X R ICBET 2 2 7 U — = FARE Rl S E (K
<AEE) ] (1989)

REERE TS NREDRET AP EHEF AR RS (1996)

HAT7ZIX 2% HP (https://www.tioj.or.jp/index.html)

INEPIERIR 7 — TEFRBRERTl~==7 1 k)] (2000)

HE R A S ERE i T EA W (BT )
WHEBORMI TR TR 17 FFEE iR o OB LAY (VOC) OPEHIEEIZRT %
TAEHEE (CFA 1843 A) 1 (2006)

WEPEBCRAFTE I TR 23 4R BEHBHINEIEGER B2 & 5 KRAEREWEDN R O FE FHERE
F P24 43 A)) (2012)

A EL TaHER

A ARPEZEVE R i TR 17 5 R MARRILEY (VOC) BEHINHICER 2 B =AY BUIHHE
v = o 7VREER (WEFREIfR) ZESHE)

KIRHT AGLFES TRIRT A G R

HAWE T¥S BRSO VOC JEHEREHEGTOE L)

B EREArstET Mebiih~—2o 7 0 v 7

HAA— N7 I DNVTES [F— N7 I D BLESEERERE R S )

BRI, EEPIEAT, AFFRE—AR, WHEKR, FKILE TV Y Ufgihe 2255 VOC OFEH
[ZOWT) RRBRE R, F 478, 5% (2012)

BRI, EEPIRAT, AJFREE—AR, WHEK, FKILE TEMREO T Y Y V7RI T ARy KDY
VU RMENS O VOC HEHHBHEE I OW T B SBREE R A2 TR (2011)
AHER 45 H oA MESE 2015) (2015)

FHE R THRE AT B B L B B AR T

AR Y —= 7 HVEAIRZES T 54 )

AARTT V=i o7 — VLA FE R )

R EEA TR b E R ExR (7280 LNV EEF PN EHEG L, 4 U EikEy
B OMEE A EYE OHEH SHEE FIEICE T 2E) WEE)

AARBE T3 [ HEhHFEH
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