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[1] IEA. Medium-Term Coal Market Report 2016: Market Analysis and Forecasts to 2021.
http://www.oecd-ilibrary.org/energy/medium-term-coal-market-report-2016_mtrcoal-2016-en
[2] Yafang Cheng, Guangjie Zheng, Chao Wei, et al. Reactive nitrogen chemistry in aerosol water as a
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http://www.oecd-ilibrary.org/energy/medium-term-coal-market-report-2016_mtrcoal-2016-en
http://advances.sciencemag.org/content/2/12/e1601530.full.pdf+html

URECR 5 &%

IEA R E X e FIKFRBE L BB & R BVERBR 1 T3

2016 4£ 12 H 14 H, EPREHEZE (EA) KA (T —ACRAERI KB At & H:
M AFIHE Y (Next Generation Wind and Solar Power: From Cost to Value) ik
fath, 1ENERRR R JRIE, KEENUK e K AR O K ERAIF A A
GriE . ST RBR RN RH B (R0 3 1 o B ) 1 B ) (] 2 (e Asoe i oI Re 7,
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KRB RGMENE. Ak, & EBUFRAE 5 SIS SUECR T3 -

(1) SREEHLRI. KREAIKFHAE K LR Ok R oI R A Bria HfE, RSP A
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H AR AN 8 . BURRN TIT I AE SR 0 Z0 50724 XU BE RN K BH BE X AN HL ) R GE 1%
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JR3CERE : Next Generation Wind and Solar Power: From Cost to Value
>KilE: http://www.iea.org/publications/freepublications/publication/next-generation-
wind-and-solar-power---from-cost-to-value---full-report.htmi
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M HL. 2020—2030 4F, 54 EANERAE N 650 1435 70; 2030—2040 4, TLIMIRA
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FE3C#E : From Risk to Return: Investing in a Clean Energy Economy

SKil&: https://riskybusiness.org/fromrisktoreturn/
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2016 4F 12 H 6 H, fif 2 85 1Pl B (PBL) AR I ZE 1 2 -4 1T 92 71 0> ( European
Commission’s Joint Research Centre, EC-JRC) Bt& KA 2016 FE4Ek CO, HE#E H
2 ) (Trends in Global CO, Emissions: 2016 Report), /148 T 4k KW 58 HECER
£ (Emissions Database for Global Atmospheric Research, EDGAR) 4z, HT#E
TR B gt EdE, O EFEATH R EEOR R SE, fhih T R
JRASRER AN AR Tl I #2772 A 1 CO, HEBUF Il o 54511, 2015 SEABRIGER H 7 H1
IKVEAE T B R AT 4Bk CO, HEIGKAT Y, TiunE CO, FFiS GDP MK iy —
WA, A EEG R



(1) WARBREEHZLEEM CO HEl. R 2015 4 Fr A X 4k A7 BREHMA %
HA FT R %, (B ATER— IR AR IRIH S AIAE 2015 SFEIE N T 1%, X5 2014 F KK R,
{HIZAT 10 S P18 0 1.9% K858 . 2015 4F, SFRERE R NI T 1.8%, XHE
A E O 2ES: 2 AESEIL T IR T S K HIR, P S8 7 R sl PR 9 o K
TH T 050 B EE RN EQ B JE PE 3G I B ARV R . AR AN R AR B G
T 1.9%A1 1.7%. HE. EPEERISEEFCA T R ER IR 2 . SRR H T ER
BN R TS E AR, AR E A R I N RS . TR EROR R A
(1) CO HERURZ RAR S 2 %, DRk, 4Bk CO, HEME 2015 &9k T 0.1%, Bl CO,
HERAE 2015 A5 A AN -

(2) FEMHBEFRMMX . 2015 4, FEMHBEZFHIX ) CO, HFBUE
2] B COL HFBUE B 69%, 43 il 2 [ (30%). K [H (14%) . BXHA 28 [H (10%).
ENEE (7%). P (5%) FIHA (3.5%). HHEAZEEK CO, HiE ) 7 2015
EID T 0.7%F1 2.6%; MR F WiE H A CO, HEBUR 7 k> T 3.4%F1 2.2%. iX
SE [E] 5 ek 1) CO, HECEHLIY 1 HARE KGN CO, HEs &, 45 A2 B E AR B,
B EEFNNR B () COL HERE 73 3G I 1 5.1%7H 1.3%

(3) BRI 1 CO, HlE S A AR CO HEEH) 1/3. ERIRTLHE N, K
HIRBEF=HE ) COL HEIE & CO, HEMUE 21 41%, MR 1 CO, HEGE: & Bkt
B, 2R BRI HE Y 319, (¢ R EHERE R A, BRIERT EE XK COo HEK
SR BUR KA AR B, b E A ED R R CO, HEE 73 o5 48%
A1 4T%, 15 E AR A RARE L) CO, HETHE 730 5 31% 11 29%. 2015 4, fbAkA
BE R RIVSAAE M KBS ERAD T 0.5%, Maikkmasgns 0.9%.
AR R R > 32 B T T AR TR A BRI PR Y 5K, R I KR A
RBHRE s 7K LR L R B AR RGN o A BROR LS B 1R /NI K S B 1 L8 RO AT 2015
SERBORMGE, 28 15 SR AERR IR N 3.3%.

(4) FEE MBI B RES SR K. 25k CO, HEsEEm A
I A — AN R ER R ES SRR EER . B 2014 FLISK, FE
IR R—HEZME TN, 2014 45, 2015 4500 TR 7 0.8%. 1.5%. 2015 4F, H1[EK
TAVERE = A BT N, AR R T 2.7%, T/KHEK BB T 5%,
FALTT AR BRI B 3G N T 21%, AXEEIEK T 29%. BEAE, A AT R SRV B A Y
T 5%. Rk, FE CO, HiEE 2015 R 1 0.7%, X2 H 2000 FELIRKI
VN

(5) EH CO, HiERWA . 2015 4, EHE CO, HFBUAE T T 2.6%, FZ
ST RN S TN T 13%, iXARER T i 2 50 45K 32 E b A AR 2 216 5 K AH
XBENE . 2015 4F, EEMBRAKH) FIRBEEA LLERE R LR THRE R ) 1)



REE. SREJAAICH CO, HER AR 25 10 4EI8/D T 12%, X EEIEH T /3E807,
HH T AT MR ) ARSI 78, 1T L 75 SR E 2005 4 LIk — BELORFFAR X RRE -
(6) BREEWHHMTW . fEHREIES: 4 R THEMBOT, KK CO, HiK

BAE 2015 RIS 1.3%, X F BT R B T RS (RN #E ARSI o
WK 4.6%, LLRAZ @I 5 I SLHTHE PRI 4%, R R EETE 2015 K T 1.3%,
B 5 2 M) CO HEREZIR/D T 0.6%. iX A& H T A FRA AE IR & H i (R /K H
RBERIRPHAE) 15 2015 4E K& HLUE B K] 29%, LLA WK BBE R Y 2 B R P& 1.8%, Mk
WRAE T E B TR 78007 o BR BRI o B gk 3 4R I, R B T AR BRYRIE I 15%
OKHEBRAN . B TFAFIRAFZAM, BREKERBERE TR T 10%, 7] AR K HE

BT EREEIN T 7%, HREEER 29%.
(BEER WiX)
JR3CRB: Trends in Global CO, Emissions 2016 Report
SKIR:  http/Avwwipbl.nl/sites/default/files/cms/publicaties/pbl-2016-trends-in-global-co2-emisions-2016-report-2315.pdf
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2016 4F 12 H 19 H, W KF|IV /8 AK2E (University of Melbourne). 2 [E
RIS EFZ T AT (PIK) FIE TR E RS0 AT 7L BT (HASA) BIRF AN TE ( H
SR S ALY (Nature Climaie Chiange) KRN (A Fif 2z DL Il < 2L 52 > B Fr )

(Equitable Mitigation to Achieve the Paris Agreement Goals) (&, 1 Ul 4Bk
A Bt U 22 1% 5t (globai cost-optimal mitigation scenarios) 1A 1 27 I HE A EC 4,
it AR B DR ZE ) A S, 32 B2 5 4 [ 5K 75 SR BUHE B O PR U A U A
P 2 CAAE B AR,

a2 & [ HE kAl bR . 3T SRR ISR A SR A R 0 2L, (HiX
—IEAETE (ALY TPREE . Rt, 20T SR H BUR TR SRR T ] 2R
i2x (IPCC) Rk (ARS) HAF432E, EX T 5 NAFEN: O
71 (Capability); @ A RFBRHEHIYZE (Equal cumulative per capita); Q@R =S4
K JERUF] (Greenhouse Development Rights); & A#44H%5 (Equal per capita); ®HEKX
HHEAEE (Constant emissions ratio) (W3 1). W58 K 3R A s U HERUE 5HAFE N
B, RS (ERPE) MAE B —20 B 2100 R 2B 0. 4
BRRFUABIHE I E . IRTFBRHIZE 1.5 CEL 2 CULN . SRIEHRHE 5 A JE 772
BN I 55 17 % [ 7 FE R HETBCR:

SiRE, EEKZEm L, HEEEZEETTEN (NDC) 5 ANAF R 7%
#55; EDEEE) NDC 2 2 AP BREEASE E 2 3 ANAFERN K KR



FERMEZR AT ER 3 EkHiE (NDC/INDC) 5 ANA P 775
Bt . FEAEFARER (BFE/NEELR (G8) AHED RAMKYE 5 AN -FIEM 7
At ST EME, AR IMES INDC 5 2 CHRERBRZIAIMES . N T A,
A AL S B 1.5 C HbR, FE 2 CHAREM N E RTINS . 52 CHix
FHEE, S T ERE AT 10 FrPimHE B S (kB HE RS E B E RO, A
SPHUAR] 1.5 ‘CHAR. 5 2 CHEsME, #2030 F 3 BAFF AR FIR = A HE
& (fF 2010 EHEBUKT L) FEFINFE 21%, HAERFTFEHINHE 39%, 74
RESZEL 1.5 °C Hbx.

T TR AT AL 25 B R AT AE 3G http://paris-equity-check.org/ |, =AM RAEZ
I [RAT P BORT 281 J5 0 I 22 4 52 I <A A v 1) D) o

x1 5ANRFEN

DFERN %5 IPCC 473 HERECERHHE
At CAP AE N3 GDP 5 i ) FE 5% B HEBURE BT A1

ABEZRHBIYE CPC A RBURRHR IS S I s A G A B (EZ0 I HES AT
NESYSUN - v g YA GDP BRI NI B SEHETSCR R R
BESEKREMF GDR  RiF—fReiEsk O HE RO

N HEIFHEE EPC N 2112040 2F 1a) N ¥ 4E B HERCR A sk

ok #EEE  CER Bﬁfﬁ'ﬁ?‘iﬁ‘__ REF T IHR R A, IR

(XIF€ ZRi%)
B3 B : Couitable Mitigation to Achieve the Paris Agreement Goals
iR http:/hsaww.nature.com/nclimate/journal/vaop/ncurrent/full/nclimate3186.html
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Pasl, A BBERTE RS T S AT OB B L AT R 2~3 CI R KIS Ot (H2 KT 8%
A o I YT R R 22 KRR E FERIBIE FE — ELAFAE G ST U O B R 220K
NIFEAAE FFase IRAS, tBAT FAtUESE A5 HA% B 22 B AR AN 2K 0 — By ST 9 52 JE UK Y
A — BRI TR WA R A I 18] 3 A UK Z= AR AR E AN — . 2017 ££ 12 A 8 H, Nature
(7 J9 5 2 W e IR R AR B 22 DK R B S R S, oxe HL AR g PR Bt T A e i 9 T
FEAEARZ MG & 220K ) 17393 73 52 ) (R S 76 rh - 8 K R 7 [l st ) ) B SE TR
FUVFHI (A EE O T4 (O, WA BT FOAEAR B 22 oK) 1 dn ey S 5 25 U AR A 7
T 2075 AR S 2



e CE RN (I 2 750 J3 AR B 22 0K B RFSE M RS 5 ) CA Persistent and

Dynamic East Greenland Ice Sheet over the Past 7.5 Million Years). A& [l 52457 k%
(University of Vermont) FHF A G2 98 B F BN, W58 1 #5417 B (1) R e

IR, HAER RS S A s RJik e 2 . R RMES REW, Kk
22AExt 25 750 JiAE LR — B A2 B UK) UKz ok, SR 2800 TR R 22
RIOKRE B A KRR . X — R S5IE R EAEIS R TG . sk, s2
MR R I, o B A TR IBROR IR PRIR IR, VKER YR B AERT UK Xk, &
TN R AR I 22 0K ) i 7 8 A AR A A A R R e, BATE) K| HS I o Fn 25 4
BN

5 TR SCER RN R B AR R 22 K TR A T T LSE TR S ) (Greenland was
Nearly Ice-free for Extended Periods During the Pleistocene ). DL 3% [E BF¢ LEF K 2 i 52
—Z I SEHEROUN %G (Lamont-Doherty Earth Observatory, Columbia University) #iff 5T
NGO IR TN, AR 220K 58 Tk 3.1 km BUEhfLH RS, @R R
AP g K, EXE 140 iR, Z/DF 28 JIAEIRT 18] N I A 3R 1 2 #5 7£ =S
IS H LA 45k Befhse BB A8 St r B i 22 /0 28 i 4Frh, 28 —H
FETCUKI ;s SAh—FT et UK 2R R . X — 4505 4RI E VU E5R
FR,  FFRRAE A ERAR IR B RIS 2 22 0K 1 b A2 B AT e bE S iy FoUAR ey B P 2.

Nature [FISHER S PR 70 & 22 O M RS0 E, 3 7 RATHFFE N BG4
7P e RO e o NG NP pu ey 3 e G L A I P il K D R % f A N =
KUK E IS 22 FIA R SE B G BTN R, PR SCE N ARR B Fe i T
BRIkl O AEIE AR R T JE BB L5 1R B SR R s @20 %% 77 BRAFK )|
PN IS RE ;. O FF 2 WA A A BRI 15 2 B O H IR RE 2 e B Hh 2 FI 22 BF Y
UK EAL TS O o

(EEIE HiF)

SE 3k
[1] Pierre-Henri Blard, Guillaume Leduc, Neil Glasser. Climate science: The history of Greenland's
ice. Nature, 2016; 540 (7632): 202-203. d0i:10.1038/540202a
[2] Paul R. Bierman, Jeremy D. Shakun, Lee B. Corbett, et al. A persistent and dynamic East Greenland
Ice Sheet over the past 7.5 million years. Nature, 2016; 540 (7632): 256. DOI: 10.1038/nature20147

[3] Joerg M. Schaefer, Robert C. Finkel, Greg Balco, et al. Greenland was nearly ice-free for extended
periods during the Pleistocene. Nature, 2016; 540 (7632): 252. DOI: 10.1038/nature20146

FTITE SR F AR R AR BRIk || BUAR E 52 2 B
HE AR S 1 5 B 213, FOR M S BRUHIIX 5 B, 15 AR
UK BRI B E B BOR BBV KA D o (B K ORI AR,
s G2 ) AR S 1 R P A 2 B o S SIS LN, AR 6
AR FI KRR R U 4 2% X R IR
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2016 ©F 12 12 H, far =2 513830 K% (Utrecht University). RIS & 30K
(KU Leuven). 7 [ Fi /R 3 55 M8 0BT 58 - (Alfred Wegener Institute) 2581
W RE (E SR S3A846) (Nature Climate Change) R # A (M — R IEFEMHH
V3 R A 2R SR UK ZE UK ) 1Rl 7K ) (Meltwater Produced by Wind—albedo Interaction
Stored in an East Antarctic Ice Shelf) [¥J3CE 48 H, K H FE %R Fii 1 5 AU B Bl AR 30k
JWERE YT, &K R Z AL AR S 2SS 4FE  (firn air depletion)

WFFEN GBI s ARSI S SR, A5 B R 2R UK SR A 2 - DK e B A UK
JIERK G REAR S 2 R0 . B ZR AR A il R 1 0K Bt RS2 R U0 5 1
TR ZE I, & RS R R, AR T IR OK R B AT R R R
TG EE S B X (g 3 CHUBLG . BtAh, T UTHIBR XL E UK AR T LB AR Y e
MR HR, BE— PP T eI AR

2016 £ 12 A 16 H, (B}2#3EfE) (Science Advances) KRN (HF M EIRE]
FERRUK )| A ps R4k, ) (Ocean Heat Drives Rapid Basal Melt of the Totten Ice Shelf)
HISCEE, IR AR AR AR OK SRS J7 B2 2 12 Xk ) T Rl A ) 32 SR A 3

FEIRE (Totten) VK1 B AR 0 de B L oK Be 2 — o an SRAEIR UK Rl Rt B
BRI BT 3.5 me H T ORZRP I B = 00, H AT v AN RV DRl AR S o
U, ORISR D R W K24 (University of Tasmania). BEFRERA S T 7T 4141
(CSIRO) J% 35 [ 4 50 % K% ( University of Texas) HIWF5E A 51T 2015 4 1 H F
PR OGS (Aurora Austraiis) BHEEE, AL T R A SRR UK )| B %
BEAHEEIR A . B BIAEFEBR UK AL T 2 A 2~4 km 58 600 m IR AR
W JCIEE, BE/KTEVKEE T P SR m VK S . IHESE, 45 (0.22+0.07) =x10°m® s7*
(IR A IE N DK T, P SRTIE 1E N DK ) S K S UK ) 1| 2 A

(K7€ HRiE)
S 30
[1] Rintoul S R, Silvano A, Pena-Molino B, et al. Ocean heat drives rapid basal melt of the Totten Ice
Shelf. Science Advances, 2016, 2(12): €1601610. http://advances.sciencemag.org/content/2/12/1601610
[2] Lenaerts J T M, Lhermitte S, Drews R, et al. Meltwater produced by wind-albedo interacti

on stored in an East Antarctic ice shelf. Nature Climate Change, 2016. http://www.nature.co
m/nclimate/journal/vaop/ncurrent/full/nclimate3180.html

LRI R S
SRR E AL AT fe R E SIETILRIZE
2016 4£ 12 A 12 H, (HAIEHFFRPLR) (Geophysical Research Letters) 7 3@k

CH BEAE N NSS4 o /R Bk K ) (The Growing Role of Methane in
Anthropogenic Climate Change) HJSCEFRH, KAHMH LK E H 2007 446 K0
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http://advances.sciencemag.org/content/2/12/e1601610
http://www.nature.com/nclimate/journal/vaop/ncurrent/full/nclimate3180.html
http://www.nature.com/nclimate/journal/vaop/ncurrent/full/nclimate3180.html

EFE, JUIR 2014 LK, KA FRGEIR B B H RE Lad 2 20 ARk X FLADAT ]
B 1 0 BT

W E 2B 50 K% (Université Paris-Saclay ). 35 [E #7308 k%% (Stanford
University). 2 KE 37 K2 (Montana State University) 1K F) IV BEFRL 2 5 T
WEHZR (CSIROD AR FEHTHIWEFL N G141 1 2000 4 DK K e 5 &
5. BEFLFEH, 2000—2006 4, KA H FGEIR FE I K AT A, 2007 FE T4 H
PLKME B FF, FFPE 2014—2015 FH I SRIBE . 7 21 tHa0y], B Beilk K A
BHERZIN 0.5 ppb (H4253r2—), T 2014 541 2015 4,  FR e BT i 389 Kok i 73
WA F] 12.5 ppb F19.9 ppb, 2015 4E ) P43k 1A F 1834 ppb.

H ek B B R R AN TS 48, E B T AR R TR AN e 1 A
fa, Bl AERF BRI RIS EAHRA ARk B AR, FERAERATHLIX,
T AR AT SRR FH 0 R 8 TR L DBk /N . IRAE A 1) 75 BB AR D FR G, Jsi/ b R
FpicRe = A S IR S RIS, AAEX RSB AR RAIRA R, AR RS

/D AR IR RS AR AR 28 52
(B E %wmi¥)
JR3CEHE : The Growing Fole of Methane in Anthropogenic Climate Change
iR : http://iopscience.iop.org/article/10.1088/1748-9326/11/12/120207

SARAEE RO B R B RO 47%

2016 4 12 H 8 H, (AJFEL#EIE 4:4%) (PLOS Biology) KM (UM%
FH G a3 K 4 O & F M A S A v 7z 4£ 4£ ) ( Climate-Related  Local
Extinctions Are Already Widespread among Plant and Animal Species) CEFR, SfFEAL
16 F B P Ry b oK 4628 2 ik 47%.

£ H VA ZE K (University of Arizona) IR} ET 976 MFh I 25 4k
i, WEIC T AR SIE YR R R A s . WS SRR, AR R
BECE MR (47%) (ERHTERE N K4, WERESRIEE IR, AFESET . PRt
LA A 2 b S 3t oK 45 (Local Extinctions) HIFEEEA 25, B YRR
KA L% (55%) B & TSR (39%); S sth K4t (50%) KT
T (39%); AETEAEVR KA S )P Fh Rt K 48 (74%)  bUZR KT AR 3 75 il i R
FEERIRR (55009 46%F1 51%)

XGRS RN, FOVH 2R E EAEESARET 1 CHd etz
(R IR K 2 TAEARSKRE 4R, ARIRETR ke 1 'C~5 C,

A AFHE DB Jee P 2B Rk 22 F) P Ay i 08 g s R A8 1) 3B
(BEFFE Hi%)
JR3REE: Climate-Related Local Extinctions Are Already Widespread among Plant and Animal Species
>Kil&: http://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.2001104
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(MFMR S EMIRR)

(Rt Lo & Bl bR ) (AT R AR (IR &b BAHF
e LAk FR T O, P EAFIRZNLAKFIR PO P B RAR LAk
¢ﬁ¢@ FE A T KX ARF AR TS AR BA I LA e At
B P8 A R 486G 1 B 5 Q) AT AT AR GG AL R AT IS A Rk R S
WM IR E KA B R EAR], RAAH A T AT BARE R
KIRE . RESH . MERIRS. LIFRFO KRR, MMMHM
B ARRB I FAAREL, SRR ER LTSI AR, N
B4 2 F 1A F 03 AR AT S AR EENS. (BN HIR) 497
A EZRETREEANE F VA FH AV A F AT Tk . A5
e mm,. HFARERRAE RF, AR FITF MR
E FRARE RS 5AX] ., AR ERE. TRFAH A, TE2AHEBUR
5ERF T RGRFTFRERESNES, (BMBIRY) 9T 2R £,
— AR F IV F R IR F R, —RMEEITFAF TR
AIBAG £ B FARE TR H Ky =& XK IEARXAF 637 4F T ARIBAT 5 2
AN EATE R R,

MBI T2A AT ENBRAFAREHE, 250 FEHF
2 SCARF IR P S hhiEa (ZRLEARFHE) F; P EAFRZINL
ARAF IR P S e (TRIAF H4), GhftgE8), (AERTR
A E4); b F BAF R AR FIR P SRS (1FaAHE4),
(Rt T AMAREE); P AR LRFRT R (Lt
RRBRA R T, (REFESHIMAAREHE), (VW2 EH), &
T EAF IR LA e R AT SR (Biolnsight) %,

CLM PR ) R AZRFTH, RAFHMRAAT: BT HPITRE L+
DATRE X E AL FE LVEH GG B, H AP ARE 69 F LEE1E A5t
AR EFFH B ALPTAEFAZ A5



AR & A P 7 B

CRHEF A IR CCLFRIAR CIEMIR)) S pr R
e SCRRIBFAR L P FERR I 2 M SCRR R TF L P R A SR
R L o R BRSO L DA i R 2205 L2 R
f25 P 52 R T TR S BT 9 AT 4 L (R 2 BT 2 9 25 M 0 9
s B

QIR 8= B SR RO, R TR, b
RN A EERIRS, TR 2 B A BRI 9 A 5% < v [ bk (5 5%
Wi, PR CHIPER) TR I B R TR . B EA
AT, BRGCE IsE B AR G, R AR B SR
SR AT FOE, A P A LA 7 3 A . e
RATHICRI TR (LR 8. 06 o S . 45
RATIREEE 2R S A C(USTURIR) PI%s, B FLARSREE S R R
R IESR I RER, PR, AR, IR Rk G AT RS
B

XGRS CGRHETT LD A WM HAR) 32 0 2 L 5 .

SIETURZETLE:

UM : PERERZMNCERFERP D (FERFERFZEMERZEEH D)
BXZR ik ZMHRAKFEE 8 S (730000)

B A AN S5 =FE EHB B E X#RT
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