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2017 47 A 17 H, EEFBRE B TFFE (MIT) GEJR-5 F BT 78 H 0 (Center
for Energy and Environmental Policy Research, CEEPR) & Afi @l (32 i8 A i) S A5k [l
B BRI RABUR B R J5 %) (Black Carbon Problems in Transportation:
Technological Solutions and Governmental Policy Solutions) 45, $2H 1 5 Fl[E
2 T 93 /D AT S B T R AT 284

1 ExHReIF
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HEBU BB AE AW . WAEEORE, SR SIHL R BRHEIZ) & 2038 SRR
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(1) REREHL 77 2 0 B BB IR HEZs 4, JCHRAE A i AL B KT . ax
TR R 12 A B g AL 2 s 1 A i U T A ) S LB ok, SR A R 2E
B REEIB A NS ZE o X LEZR S RGN IELEGHAT ANHE T IR i H , 0 32iE
Aok A (0 R 1) S 2 R ek R G

(2) 2 B BURF ) S5 AS AR B AL B ek BB HE I 1 2845 . (R B U024k
FEZEAZ)) (UNFCCC) 4417725 (COP) Je HAt S AR AL 2N K INR, B 2R
e A AT LA & [E 1 1 5K H E DTk (NDC) 2.



(3) FEATNZT, SEwkkAE N 2 FE PR AT HZ (ICAO) FlIE Prifg = 2H 21
(IMO) —Ii%18 HAx. £ UNFCCC H, HiARFERHLEI LN AL S LB E
() DPF $iAR#ER . CRBER= FhihaE ) (EGA) RFIA T I T i BN AL & DPF SSRiAl
I RE 22 . 7 N om 5 (5 AN R DX L8 2 HR O A 5 IR e PR R

(4) FEX A E R ZT, A R HsEEs] X (ECAs) ML & Ak IR
il N E “BRiESRER” C(carbon club) 2 H) (IR B a% P 7€ ) (Arctic Black Carbon
Agreement).

(5) fEMIETTIH, 75EA ENLE) 4R BRSO & (B, I i 20 e i
3L IMO IEAEE iz I 2 BUE

(6) M BB B 5T . 2 B TR L T R X A R, A&
ATV E HIRHEAR, NABBORAT IR, TR R E S EN .

(B & i)
JE3C#E : Black Carbon Problems in Transportation: Technological Solutions and Governmental
Policy Solutions
>KilE: http://ceepr.mit.edu/publications/working-papers/665#sponsorOnly
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2017 4 7 A 14 H, WHIFRARAT (ADB) R4 ik 5 A S i 72 i (PIKO
FBr R AT N AT ARG A B IX : SR HE (X A ARk 9N SC IR R ) (A Region at Risk:
The Human Dimensions of Climate Change in Asia and the Pacific) H#R&EFR, FrEEH
A AR AN 25 VR X S R SRR JE R, AMERTRE ™ H 2 ARG K, it
W S BT Y 22055 R SR I PR AR A 0 o
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B RARAC R INJE], 21 2100 4, FCHZHHES 733 X 2 2125 loRs B Tl
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2.7 fEE
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TEEMWR SRR M EERR.
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34 HBRIIA
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35 RHM%&s @\

BRI AILII TR B E &N, DR E RN E b g A ae 1. A
FLRER TR 2 0 E B A SL AL R IRl B (S OR Y, DABIT (R S BE s SCRFER
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W J A BRAE N W 2% 1A PR B [ Brbr . O ST
(X7T€ HRi%)
JR3CRRE: ARegion at Risk: The Human Dimensions of Climate Change in Asia and the Pacific
K& : https://www.adb.org/sites/default/files/publication/325251/region-risk-climate-change.pdf
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2015—2016 F &S5 & BRIFA A BE F IR

2017 £ 7 A 14 H, (E#R 3@ (Nature Communications) K FEBA (HIFTAA K
2015—2016 FIHT S HFHETERIR) (The Unprecedented 2015/16 Tasman Sea Marine
Heatwave) MICFE RN, R AFEEER (East Australian Current, EAC) [a] ZRiish 5
£ 2015—2016 FHH 2 (Tasman Sea) i T RTATAA MIEERWR, HEEHE T4
ARG

2015—2016 4, R HINY 2R i {5 1R 35 17 2 0 TS 1 S50 i@ A a5 iR 2 R PRI
KEIEW D WK% (University of Tasmania). 8 KF]E B R 24 5 TV 7T 4H 20

(CSIRO). ¥rEgai/k K% (University of New South Wales) 25K FIHTE 58 A 5
W7 X —FAAFRE, IO 7 R AR IRS) IS . SRS R SR, ik
WFPEPIRFFEE T 251 K, RETHE T 2.9 C, O 7 X i s = A E L 5.
RMUR R FE R M) R 8 51 R AT R R S R B R . SRR EE RN
P VR W it 78 i A PR R 8 B ) A 58 B2l 24 e AN R S AR A2 0l (1) 330 5 A 6.8 1o
PR FAE S R T3R5 R ORI R A RIARSIYIIET- R T & WMAR, 34

Hhyflk i 52 7 BRI
(EFE HmiF)
JE3ZRE : The Unprecedented 2015/16 Tasman Sea Marine Heatwave
KR : https://lwww.nature.com/articles/ncomms16101.pdf
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2017 £ 7 A 13 H, (SM%321k) (Climatic Change) HATI & RN (iR _ETFxt
KM K PERERIEZMY ) (The Impacts of Rising Temperatures on Aircraft Takeoff
Performance) WISCEIRH, AURZBHZEHIUR EH, B CHAAER KL HFEAE
KRS T 0 R A

SAEARAL T B 3 SIS SR BT AT RE SR AR LRI 12 R S
FEAERC . A SIREEEE N B, BREE TR, FECCHINLERS T
TNEIFE I3, FERTREXS KALAS Kt B R . S5 E EHS I K% (Columbia
University). B ST iR R IE K =78 (NASA Goddard Institute for Space
Studies) A1) & BRI 7T T (Logistics Management Institute) FRF7E A B F T Ak
AR AR AN A S B PR

WEFEN 2N 5 ANE UL RALAT A ER 19 AN R ZY M E T R, JFRI H
WARIREEFE1E RCP 4.5 Al RCP 8.5 #Fsi & T H bl &5 20 LU BRI 28 i B

(CMIP5) AT H R, T T &/ BT I E R . AR, P
5, B 21 s, 10%~30%M M PETERE H i e SR BT R KT RE TR E — e


https://www.nature.com/articles/ncomms16101.pdf

SRR, USRI ot CEE, P IREE L CHL A R 2R 1K 0.5%~4%.

HRUHOR AL R ALER 32 25200, AHRRIE . AR EAE SR L 2 B e f R . A

FEERKN], B R ATBERHIL A 2 7 72 AR BOR B BASFEIR, JF R 4 BRI 55
I+ H AT RE R 20T AL T MBI 1 28 A0 B P AT I

(B & 4wi%)

JR3CRE : The Impacts of Rising Temperatures on Aircraft Takeoff Performance

3Kilg: https://link.springer.com/article/10.1007/s10584-017-2018-9

AR REEE L
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2017 £ 7 A 12 H, (AEIHFEFHLR) (Environmental Research Letters) T & %
AUy (ARG Z2 80 08 MBUN & WA & A A NAT3)) (The Climate
Mitigation Gap: Education and Government Recommendations Miss the Most Effective
Individual Actions) HJCFEFRH, DA ATFE. DUEYIN I MR R G e sk
RHL 4 AR U7 AT S R PR A N R, b D A R R K

B LB AR5 (Lund University) FIINEE A FIETEHME LK% (University of
British Columbia) FRF TN RARYE 39 MR (RAT PG SCRHIBUR R &) 1) 148 Fh
B, TR T RE E A N AT kB iR 2 SR g 7). i Fida
A 4 FpATE T SO BRSO A AR R BRI, AT 2 A N R . X
4 MAFETRS R OPE—ANET (RIEEXR DMK ELEFEDE DT, T
IR KR/ 58.6 t COze [IHEIUE: @ARTIHFE (RH A NEERD 2.4 t
COze HIHFE): @BERIRML NIRRT ORFERE—IRBIE RPUFEAEIR ®AT AT b
1.6 t COze MIHEED; @R T MR & CAng A flis N &E4ER /> 0.8 t COze IHE
ED . HEEa R (TR IR BEHREAR 4 %) BB AT (R T
TR B PR AR 8 %) A3 W HE) T HUSRISAH L, X 4 TS Jt B A SE R el
B77.

SR, X 4 DS EAAER A R, BRI ME R AR, 2R
55 ] BGER R RS B BURT A 7 S WY b A A ot IR e i it . WP, Al w Bk
BEIAT B FIZS IR A, DBt AR SRnG , J48 N 22 88 .

(B E HiF)
JE3Z@E : The Climate Mitigation Gap: Education and Government Recommendations Miss the Most
Effective Individual Actions
3Kl : http://iopscience.iop.org/article/10.1088/1748-9326/aa7541



GHG #z0HE 5
£IkET 100 KEMHE T 71%8E8E S

2017 £ 7 H 10 H, H prIE& R 2H 2% (5 B 4% 75 51 H (Carbon Dislclosure Project,
CDP) KA (2017 4Ewi{5 2475 ) (CDP Carbon Majors Report 2017) {7, 1988
—2015 4, AIKAET 100 KA H)E = R HRE (GHG) Rt b S HFEE 1) 70.6%,
HopRZH M B A ER S AT .

AERAT 100 FAMAERERE MR 1 Fon. DARPAREER]. KIFER™. A E R iae
TEEBAR AR WWZRREIEEER] . BRITEAL T, LPEFEEESE . AE I A
BRFTAEA . FARRIR . WRFHRAL T AR AR A F L WL PgH 22 A H
BRORSER™ . P 3 MERSAEF 15 S B R 4ol A AR 1) A LR 7 A Bk HE T
SEHE 143%, fEE. RIS, BN A E S d EA W RAR A ER A A
W I ERE T, HOR =S HE SR EN 1.6%, HE4W% 10 fii. £FkkZ
B ol o BESRERAER R  , filhn. YORRRT AR A A E L R R
R AT FIEZFAMAR . BkEFAA . BAEAMAE . fi722
BEFRFEMARAT . JEEAHA A

F1 1988—2015 L TKAET 100 AE =S KB HEE
35 1+3 GHG

SEE 1GHG  SEE 3GHG St 1+3 GHG

1l ERKHMEE
(MtCO2e) (MtCOze) (MtCO2e) RE L (%)

o [E AR 9,622 119,312 128,933 14.3
HREBT AR A A F 4,263 36,298 40,561 4.5
W WR SRR T A 2 7] 4,652 30,569 35,221 3.9
B B I 5 A 2,468 18,037 20,505 2.3
B REF A 1,833 15,952 17,785 2.0
B R IR 892 15,950 16,842 1.9
VYR A A 2,055 14,749 16,804 1.9
W2 ok 1,216 15,524 16,740 1.9
fir 2= R e 1,212 13,805 15,017 1.7
[ RAR SR A A A 1,479 12,564 14,042 1.6
B [ 7 ¥H 2 F] 1,072 12,719 13,791 1.5
EL W A/NE 1,215 10,608 11,823 1.3
LN FhL AT A F 1,108 9,971 11,079 1.2
B A1 L bb A v A 7] 1,135 9,635 10,769 1.2
W22 IR 884 9,596 10,480 1.2
R SEL N 266 10,098 10,364 1.2

Ri] ZR e A1) ) 5 A Tk R AR 1,490 7,507 8,997 1.0




BHEERE A A 7] 767 8,194 8,961 1.0

5 BB R A A 778 7,762 8,541 0.9
WAL R A 588 7,595 8,183 0.9
FRIAEAF] 1,243 6,925 8,168 0.9

(i i /A 563 6,375 6,938 0.8
CEZ VR SN /N 557 6,193 6,750 0.7
J1# 297 6,445 6,743 0.7

Jé B AL E Z A A 643 5,848 6,491 0.7
[E = Petronas £ i 2> ] 995 5,190 6,185 0.7
% OAO Rosneft 4712 7] 571 5,295 5,866 0.7
B A3 Rk A ] 182 5,514 5,696 0.6
(EDANE B SN /A 435 4,927 5,362 0.6
HEARRIR A A F 672 4,647 5,319 0.6
B3 TR AR A 114 5,173 5,287 0.6
IR AT R IR A F] 482 4,653 5,135 0.6
BA[ 7325 AR BRI A ] 343 4,561 4,904 0.5
R A A 798 4,103 4,901 0.5
BB A A RIS A F] 602 4,254 4,857 0.5
A B v i R R 418 4,317 4,735 0.5
I8 1 2 A ) 198 4,497 4,695 0.5
LG [ 7 A F 425 4,101 4,526 0.5
REAEREIR A A 515 3,979 4,495 0.5
55 2 R 286 4,143 4,429 0.5

7 15 R AR RE R A ) 499 3,701 4,201 0.5
A RIS AR A PR A F 193 3,367 3,560 0.4
bRk Bk Ffe m 228 3,159 3,387 0.4
2 W RIR A 746 2,471 3,217 0.4
T EVRABRAF] 259 2,936 3,195 0.4
PO YEA B 5 A F 224 2,773 2,996 0.3
BT s b 2 ) 201 2,790 2,991 0.3

S Y Pl S /AN 383 2,444 2,827 0.3

R & AT R A R T EA A 372 2,397 2,769 0.3
A7 g LA [ 277 2,430 2,706 0.3
H4R 50 KA H] 6,232 60,569 66,800 7.4

100 KA LTt 58,949 576,622 635,571 70.6

R VORELEFEAN A, BRI B AL ARG Y3 E G SR DU A Pl R
SR RIE I B 72 AR AR TS — e b e HE O Bz vy T3 Rl 145 9 Rl 3 ) A A
(EFIZE HiF)
JRRE: CDP Carbon Majors Report 2017
K& : https://b8f65cb373b1b7b15feb-c70d8ead6eed550b4d987d7c03fcdd1d.ssl.cf3.rackcdn.com/
cms/reports/documents/000/002/327/original/Carbon-Majors-Report-2017.pdf


http://www.so.com/link?m=aVEWIpoI0yFtSbyw6GzqMfzqQLXPlDT4kXZoCZq%2FFVmXu5u0pS04JemvlWVujIhTebNiiv1e%2FEGu3VzCcm50sFXtR1rPSlthHv0Izw1RiyteuWfNo47vfTfW6JEdQfblXkjtms6IiJGgJRojV4lKVHC7aBNeDpgv9HJXNJgNxpSbnL%2BSTXLGr58%2FogdFsz9UfWW24Nuf%2BRttw%2FQEb01RCPJdLEY5KovNTMTAz9o2dUBNfJaMg

NOAA: 1990—2016 FE£IKEE S A5 HILE K 40%

2017 £ 7 H 11 H, Se E 505 RUVE BLR (NOAA) EE TR 2 11 IR(NOAA
FERE IR E SAKTER) (The NOAA Annual Greenhouse Gas Index(AGGI)) s, 2016
SRR S SRR B 1990 4ETHE T 40%, FHirh KER VAR T COp KPR _ETF.

AGGI /& NOAA T 2006 4 51 A\ —AN F T+ i =5 UK B i UM AR IR AR A,
MIFEH . IR HORERY 5 Fh  BR A ACEFE CO2 HbE (CHa) EAMY (N2O)
IS H AR (CFC-12 F1 CFC-11), BTk T 1750 4F LAk 4= BKk B e 5 55 18 3 N 96%;
IZIRHORER I J3 41 15 FhARIR = < {A €3 CFC-113. CCls. CH3CCls. HCFCs (22,
141b 1 142b). HFCs (134a. 52a. 23. 143a f1125). SFg. halons (1211. 1301 fl
2402), TR TR 4%.

RN, EERKAH CORIEAEL 2 38 4 (1979—2016 4F) ~F¥JREAEIE N
1.80 ppm, JH7EEZ 10 4 (2007—2016 4£) “FIYEEAER N 2.2 ppm. W1 5K 1990
FAE N AGGI ZEHEA: (EPR A 1990 il = R84 1D, 4 2016 F1X—H#{H ik
7 1.40, BISK E N ETE BN AR = SUARHEBSCE AR 1 B R S iR b 1990 AEHE N T
40%, HHr, CO2 i ix—HKMTTHkiT 80% (& 1.

500 1.6
—CO2+ 3k CO2 GHGs | 1.4

450 |
—AGGI : 12

400

350

CO,HERALL (ppm)

FERBESKIEH (AGGD

250 '
1700 1750 1800 1850 1900 1950 2000

F5

1 1700—2016 4 AGGI HIZE K538

(XFEE RiF)
FE3#E: NOAA’s Greenhouse Gas Index up 40 Percent Since 1990
KR :  http://www.noaa.gov/news/noaa-s-greenhouse-gas-index-up-40-percent-since-1990
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G20 IR M $ N & BHA MM SIELNTTEHS I RIER

2017 £ 7 FJ 6 H, EEME (Germanwatch). “&ATE)M 4 (Climate Action
Network, CAN) FI¥ ST (NewClimate Institute) BE& KA ( —+E4E
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WisAt, 1H G20 [ SR AR R 44 H AL A DR AT B J 3 tH 1 47 ST 1 51 /R
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PR ER A [ B S AR AR TS5 7. BT V02 B S Y] 3% AR I 25 A A 1D,
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G20 HFAEE SRR ESAHIE . T AR REIRE A &SR BOR S 7 T
(R3E G I, 5% G20 [E 5 CCPI Bk H 4 5 2 L 1.

F 1 G20 EZR CCPI BiFHZHER

HE EX "o
73.48
70.88
7068
7067
69.83

6. ENE 68,95
2 ERER (28[E) 68.08
8. 2 60.76
9, EEI3 57.87
10. EHEEAIE 55.83
1. FRE 55.76
12 hE 54.26
13 LEE 52.22
14 mEx 4595

15, BRAFITE 43.22
10,61
.| mEH 39.59

8 | =H 3518
9. | 28 3162
20. | a5 1322
ik o

B 5 & —soninE B R R —2oninE

P e mssE 20 E P s —ovinE




4 EoR: e T AR S URHEREES: 5 4N B USR] PR BRI SUR 1Y
K, BARAINLT G20 [F K CCPIHEA B Az, BT 2014 4 LUa 7] A4 fE
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g fE Lo, ARARORY 5 TH AR IR 2 FE H AT R A B XU H - 2014 52 2 A EVRIH
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R E: G20 Edition: Climate Change Performance Index 2017
SRR http://germanwatch.org/en/14016
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PAGES2K j& A K HuEk 1% (Future Earth) f5— ARGy, AR USRS =
TR kB 22 MEZK. 3 92 MR XS 5HIUTE, B
(University of Southern California) Hi3kA} 7 A1 8 H £ %7 0 () Julien Emile-Geay #k
F2o0e b Ok B W AR 3 B A 5T N o % R 4R AT DL A BRAE 4R T BCER L
C http://www.pastglobalchanges.org/ini/wg/2k-network/sci-data-2k-17), BER¥HEEE
P NP (ER 15 GibO i i | N << 0 il v 8

ATCICE RS AR BB 2 AR E HEW, Fle T TEmZ G A
RGBS I A ERAR R N AL o 1B AR E A T OOHR B U AR Bk, AR RN X
SR B L () R A b AL 648 AN HE ATIEE T 692 NMRRIL S IR B LSk H TR AR (415
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JR3CRIE: A Global Multiproxy Database for Temperature Reconstructions of the Common Era
SRR http://www.nature.com/articles/sdata201788.pdf
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