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1. [FLSHIZ-2°CEEZELEEXHS

IPCC % 4 A A FF o> E Th e < IRBLXIROFEMAFE L L CRERMIZ EDRE A H
T REDIZOVTOEROEE L VI LOIXHRO Z RN L0, EHELSOE L
LTIXY 7 MM TiEd 50 L¥ECLUZOKIR EA-Z 2CLUNICMA 2 FENEETH D &

DOBHWENIA SN TNDL, AR TIEINERIC 2CHEE LS, UTFZ 0 2°CHEDHEIZ
DWTRANZ BT, ZOEBIAMRMELZHRET 22 L & Lt el 2CHEE LI 2100 4
KR CORIR LA CTlER . Z20®%OMESTCOENERT (BEOFPEW),

2°C A= 31 6b C BARKY 22 I THRIA S N7z DIXFHERE B ORI T 5 1996 4E 6 H 7 1939
[ EU BHEHESICBNTCTH D, 22 TIHEU & LT TEUROSIE EAS 2°CE R
ZHXRETIT RV EORFHENPIARINTWDHLEU TIEZaxIiF TG8 I v MIEBWT
ZOHEELEORIE T D KD ERERUT 2RI T A U B O % % TR
Do Tz,

SRR D 5 7= DIX IPCC 5 4 A EN T 2007 4121 > KRR T O Y B THfES
7z COP13 Th 5, Z Z THRIRSN =NV ATEIEHE (UNFCCC 2008, p.3) Tix Mo
PEHEDOKIESD » b B RUEE B LA GA O T B AE I M TRD b 2 & 278
L. A2, IPCC % 4 WREFHITH D X 5 ICREEE ~DH Y fLAH DB EMEE 38 L >
DTN ARRGE LI LT R ZEDN > TnD, 22T 18BEME) ORFFTIZEER ST b,
IPCC % 4 WiEEH SEERSOHMNER 39 BLV 90 H, FH 13 ED 776 HL b 53,
REAR VITHIRER 39 HOK, £2(1T13ETT6 HOEKTH D,

# 1 TIHERIEEE 3Cx# AW THZERE & KR LA 0BRSS, £ 24t Uz 2050
FEOMAOPHHIEEI G L PNENICEET L2 OOE =7 F 2~ EIILTELDTHD
CO2 %At fE (CO2e) & LTIk 350~790ppm., i EH1% 2.0~6.1CH 6 >DH T 2

e nTng, AR 2E5/RLE, R1ONT Y —1, M, IVIZHIST 5Pt

L SEEEM A G 2 I I AT, IR RO FeMm BAEIL TfERRTRWIRE] LW OB TR éihf
WAER, HERBTIEL s IELRETIER K] EFIETELNA TS, RBE KR EFOMIC
IREE LN ) REBRAMEEERNH DD, 22 TIEZORITE Y H XA TEREREL 3CL L Tk %JE&)Z)
Fo VT MRIBEWIERIZ 2ZCUTICMZ D L0 ) DIET LHEBEEEICIER > TWARVWEERRT,
2 “Given the serious risk of such an increase and particularly the very high rate of change, the Council
believes that global average temperatures should not exceed 2 degrees above pre-industrial level ---”

3 Contribution of Working Group III to the Fourth Assessment Report of the Intergovernmental Panel
on Climate Change, Technical Summary, pages 39 and 90, and Chapter 13, page 776

4 SUEE (climate sensitivity) & IZREF D CO2 PEEN 2 FIZ/n > T-BEORIE LA Z4 L, IPCC % 4
Wl (5 1 EERSBEEREE OO OEK 12 H) TiE 2C~4.5C, EHEMEIZ3CL I TS (It
is likely to be in the range 2°C to 4.5°C with a best estimate of about 3°C), % 3 k5 £ TiX 1.5C~
4.5C., mBEHEM 25CL STV,
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L& EEO 2020 436 KO 2050 FEOHPEHEIEI S (GetEEICOVW T 1990 FH, & L[E

IZOWTHER=Z T A U5 OHIEEIS) BENILTN D, RITHINER 90 HEZ RS &

Tl SNE 2B SR TIN5 975 & | 450~550ppmCO2e & W ) KL DO E % H 3121,
S EIT AR & LT 2020 45 F TIZ 90 AELE 10~40%78, FIZ 2050 4E121E 40~95%80 03 40 5

LA o NH 5, X1 TEHATIV—1 LI, & 2 TEEOZSOBRRALIZHY

T2, Thadbb®TEXDE, T TREICHD HIEM & LTI 450~550ppmCO2e 2

EEHERI S, 2D ) B 450ppmCO2e 1% 2CHEZICIZIFMY T2 LD TH DM (KUEKRE

BCOYLE). £bZ b ZHUIENS OFHERIRTH vV  IMBEZ KT 5 6D TIHRUY,

x1 TEECBFRCHLERESSUVIIEBELRAFORR

HTa | ETREE 5 COEE [COEMEENEHERELRE E—v& COHIRE | o414

D— |85 W/m?)] (ppm) (ppm) | (TZ{b.°C)|(CO,HH E)| 2050/2000(%)| %K

I 2.5-3.0 350—400 445—490 20—24 2000—2015 -85~-50 6

I 3.0-3.5 400—440 490—535 24—28 2000—2020 -60~-30 18

m 3.5-4.0 440—485 535—590 28—3.2 2010—2030 -30~+5 21

v 4.0-5.0 485—570 590—710 3.2—40 2020—2060 +10~ 460 118
Vv 5.0-6.0 570—660 710—855 40—49 2050—2080 +25~+85 9

VI 6.0-7.5 660—790 | 855—1130 49—6.1 2060—2090 | +90~+140 5

BIMrRIR AL inertia 12 &Y 2100 FEDO TN L ITHRAR D KRR 135 RAEENE 3°C 2 E M,
IPCC/AR4/WG3/Table TS-2 7> & Hif

®2 REMNLEE - 2 EEOHIKES

Scenario category Region 2020 2050
Annex 1 -25% to -40% -80% to -95%
Substantial deviation from
A-450 ppm Coze Non-Annex 1| baselinein Latin America,  |Substantial deviation from
Middle East, East Asia and baseline in all regions
Centrally-Planned Asia
Annex I -10% to -30% -40% to -90%
B-550 ppm Co,e Dev_iation frpm baseli_ne in Deviation from baseline in most
Non-Annex I | Latin America and Middle | regions, especially in Latin
East, East Asia America and Middle East
Annex 1 0% to -25% -30% to -80%
C-650 ppm Coe . De\{latlon frpm baselme in
Non-Annex I Baseline Latin America and Middle
East, East Asia

IPCC/AR4/WG3/Ch.13/Box 13.7 X v #iFy

ERRET AV B A o TR AR B 2 SRR [E 23 T OATEN R T 528, RIS
AU HBAS IR OEHEEE FE R ESE OB S, £ 2 TIEROE Y LR AAATEN
BLpoTnD, TGHEEER) BWEERETS (AWG) (2 IPCC % 4 IREEH 3 (ER=
WA EN 2 E TICHHE L7 IR W < DOk R 2Rk L CIMEMRE 28T 5 12
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I, SEHEE AR & LT 2020 4EIZ 90 4R 25-40% DEIEALETH D ERBELTWNWDHZ L%
Wk Lz EdD (FRREHR), 2 LHAEDEDL L. 2 2 TIEPILNIT 450ppmCO2e,
BIG 2CHEZFR LTS, LTz, Tz THRR 2CHEICAEE L &7 5L
SeZpuy, EEIEE 1S, SCHETRE L ITEV TV RN & G LETETTH D).

212, TPCC #4 @W%ﬁmﬁfmﬁ HETHELELESH LT, RbERVKHEE
HIEET RE7ZLIXIPCC HAEEICHLENTCWARNI L F3 I ROEERILTH
HH, EROLE] aﬂ%ﬁim%léifm DI THY, T AV A H AT N ITENG
HECIX, BERoOmE Y REKECHIEN S D L, (ESTELTHHEOHRNES S Z
ETHD, BROBIAFOFIZIT ANV IZEIT S COP13 THER AN 2CHIEIZARE L, - T
SEHEEIT AR E LTRIETH 2 5 WHIET2RERH L EHE L TWEEAR B WER, 2
AUTHA B CHENTH D,

G8 T2 CHENYOTIY EIFoN=DiX 2007 FEDNA VX AW Iy R THo
2R, TN BEEIHD TAST=DIEa~LXo =72 Bir 5 COP15 2% Hikilciex -
T4 7% Iy N CThole, 7AVDORKFEHEITANVRIZED> Tz, LrLIZT
H 2CHIEIZEE TIEARL . B KREITH 5 & @ broad scientific view % ik L7212 1k F
Sz, L L ZOESITERICHE USSP Tl S 7z MEF (Major Economic Forum, =
ZiZiEFEER EELET) TR ANLLILT, broad scientific view |3 scientific view &
XA, 2050 4 F TIZHIERBIEE T 50%HIT T2 & O BAE B HIBR S viz, BIER EEORFH
JB% /D L CHIET D AREMED & 5 LE IOV T OMERHII COFRFR O — 1L k220 -
7=DTH D,

2C HAENEFHORZWTHID TE L IO 2009 0D COP15 Th 5, Z Z Tid base
year NG SN2 oT2h, FUEO D 7 U TIXTELLENZ R T E WS B THE S
7o LINUACESITIEIESRE Y TR [Tk E o7z, WEFEO X — U TIETELIFEOR
Eﬁﬂ%2c(&mi15c):Wzék@@%&ﬁxk%awﬁiﬁﬁ<mw@)@ﬁ@
Fryv7OREIIICHELT, 2015 FETIIMOLNOEBEAEL 2 TZiLg: 2020 FIC
NEEDHZEDOARENANL LT,

UL EEBRBOR « RO EBIT 5 2CHIEDOR N DN T AT E 2, fmivicid EU O
WEAS IR LT e < & B BORDOETIE 2CEENME— D BIEL 2o 72 B 55, L
NLZEOHHITEDDO THOSRNR LD EEDLI 5 %G, EU X 2°C HEE CEEEMICE
Bx L, THICEWNT Ny 74 0 o TEENFTEHFN TEMEIIRBERE 28 5 X%
BHLTWEDIZH L, TAYIRHARZEF 2CIEH ETENEET, ZNESHICE
ZOOKENHKRLIFEH TRNNERLS T EEZTWDHE, ZHUTK L THIZITHEZ i
QCHEEIZZ T AND BDOD, 2050 FHJIIEREZTHEVWI FHELILEEL LD 0o

5 =N TORKIZ 1S5 CLEDZTENRZ L1, ZHITBREE~DY v /' —E AT, KR TINEE
BLED EBZXATWDBIRRITTILAENRNE- D,

6 KLE 3 AT AV I ORWAEM No.2 @ Jonathan Pershing & [E#HA Tk L2, FKiZInn
aspirational (/) THDHEEHE LT,
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TRIT, A=l a LG e 2 ) LEBERARKMEN TS Z N L 00D,
B 213 2050 4200 & W D BB 28\ e I F OB T B,

2. 2CHEDERTEEHE
2.1 IPCC % 4 RIREZELIAT

LITF 2CHIEDEHAREMEOBRACH D, X LD IPCC % 4 kilh#E (AR4) KET
ZORERED L) ITHEDLN TN LD 5,

ZITHLYERLIOATIV - ITMESIES . Zhh 2CHEICXHET 2T, IR
& LTI 450ppmCO2e (Z54f i LT 5, TPCC s E (T2 ORE A CIEE L T 5 30k & o
AT TV =T ET>TVDEN, BT IV =102 TV HFTAT I — 1 Dk
FHOMEY 6 DOHTT (JEEMZEO TV AdHh 7 TV —IVIZxHE) . 205 5 2100 4
DHHETRD L 3OO T VAN~ A T A, 20O008Er, = DTN AETOTT AL
TWb, B2z L A% E 625095 Azar et al. (2006)7° 3 -2, Riahi et al. (2007)23
1>, van Vuuren et al. (2007)7% 2 28L&\ 9 Z & THEERIZIZ 3 2OLER (£T V) DOBN
Z O LI IERWIREZ B O ATREME 2 A TV DI £ 720 - 72 (van Vuuren et al. 2011),
ZZTCEHET LR 3 OOEOARFZ L E2— L TEL,

2.1.1 Azaretal. (2006)DHNE

F 7" Azar et al. (2006) TH 523, LD ¥ A kL (Carbon capture and storage from
fossil fuels and biomass — costs and potential role in stabilizing the atmosphere) (Z& %
ERVIREREICEE LT, ALABREHS LOUNA A~ 205 OFEHIZ S\ T CCS (carbon
capture and storage) DR/ THREIEZDIT A N EEFLELTWD, HEREEIXZCO2 DAT
350 ppm 3 LT 450 ppm & N TW5DH, Z 2T 350 8L 450 ppmCO2 only % CO2 %
M % & IFIE 450 38 K 0V 550 ppmCO2e (21 L, 2°C HARIZKIRT 2 DIXAT#H TH
5o HE- T 2CHEDAREM 2 FET 2 AR IZEB W TiE 350 ppmCO2 only (Azar et al.lZ
DWTIE, BLUFRRICHT D 237220 R D R EEIE CO2 only THAL) OAZIY LT 5,

WHEK 1 DY, Azar et al.lX 3 >DO 7 — 2 & ME L., THIZMIT 72 350 ppm (B LY
450 ppm) ZEN~DEEPFHRKEEZRL TS, 3OO0 r—A LT, #¥—Z 1:4< CCS
Z W2 WA (no capture) , 77— A 2 ALAREL O A2 CCS 2 H W 5354 (fossil capture)
r—Z 3 AL S A A 2B D CO2 HEHEDOM T2 CCS # W5 54 (BECS)
Tho, MO 5 HTD 3257 350ppmCO2 ZENLT T VA THD (BiI—2F 1), =
D 9 HIRIT BECS, #ka fossil capture, #5f4l% no capture /"7, HRD Z &R H A
A A~ A2 CCS Z M2 56 DA MR OYHEN~ A T X LRV [ 2D T IOk

T 73V —1132.024COKELEFH2OT, BT LHAETH 2CEZICAH L TRV RICEENLE
8 Van Vuuren et al. (2007 1L/ 5@E /) 2.6W/m2 & 2.9W/m2 D 2D F U A E2EFT /L THRETL TV D
2. $BAEIE 2200 D 450ppmCO2e ZEL AT, AIFIXZNIZ BECS %25 Z & T 2.6W/m? (2CH
) BERAREE LTS,
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Emission paths towards stabilisation of atmospheric CO2

25

‘—0— Baseline
#— 350 ppm, no capture
—a— 350 ppm, fossil capture
—— 350 ppm, BECS
—%— 450 ppm, no capture
—&8— 450 ppm, foss il caplure
+— 450 ppm, BECS

Gton Clyear

\.\. *-._g
00 2020 2030 2040 2080 ‘ti

50 ppm .

Hil : Azar et al. (2006) p.68

WICAARDHBETHDIN, TA MIN—ZATA LVRETHIHIHMb LT, REHER
ZEIZINEF 1 ALaviranTBH T, TOBHBME L, KM1Nh6RLBY =27
A HEHED 2000 4E75 5 2100 AT TOMOEET 3 {518, 2100 FOFEHEIL S T 7 >
5@ HHIT 840 (& tCO2 (23018 tC) FREETH DA, T4k CO2o0nly 72D T GHG & LT
IURINLVEL 2D, 2CREERDOTZOD 2100 FDOR—R T A P EITHIRO
Riahi et al. (2007)%% CO2 only T 184 {& tCO2 & MK\ > C, Riahi et al. X v (34HY
FEmOTHD, £z, AL %D van Vuuren et al. (2007)i% CO2 only TixfJ 700 /& k>
CO2 (GHG Ti# 830 f& tCO2) D TINLY bEl, DFED, FEEN—2F 1
YEBEL TS DT TN,

FNTIEHT—A1~3 TCEOREIRA NBRINDTEA D D, Azar et al. TIZHITED > F U
FOIbER BT 2TEAIMEL L, IIASAVWEC @ C1 v U AZRELTND

(Nakicenovic et al. 1998), Z DT F U A X=X —ZxT 2 FTFEMEAL, FAFRET
FAX—ORIER, EEBHAIEDE NI F LY I Ry VA Thb, ThERA
7ZEH & LT 450 ppmCO2 LA FCToORENZ BT HAIIEZ 2 Ly T U A2 /ET S
Z LI A (reasonable) THDHELTWD, 1 IR RALF—G% A5 & nocapture
Tl 2030 FFEHE TITAK « A « KIRT A% Hd D05, L D% A AIRERHS KO
WK RV X —I2 X B ERIREFIC L HKFE T R/ ¥ — (solar hydrogen) 73K = < fHON,
2100 #1213 solar hydrogen (SH) 721 T Y- % 18 %, Fossil capture Tid SH OO
2060 FER~LEL 720, BECS TIZHICZDOHENFRLHEVWI MK THDH, CCSELT
H (7 Vv EIX) 350ppm EELFIHE & WD Z DOim XL OFEIE SH (2% 5, No capture Tl SH

5
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AN 2020 FLIFT DIRE > TV DD, ZAVUFEINAYIZ X 3o T Challenging 725 7E T
5o

T 350 ppm BELDTZFNLF—T AT LA RN (R=RT A EBENTT VA LD
72) TohDHH, FwCTIEL 2000 47525 2100 2T TO G = A i no capture T 26 Jk
KL, fossil capture 72& 13 JK KL & L, BECS TIX 6.1 KRV THD (BRDOEFH
T 2000 FEDOTRAEMEIZHE L7~ D, overshoot ZHitEE L TCWAHLW), k., FERxT RV
X—WEMMENEELY S 0.5%m\ WV ET= RNV X —FEH Y F VA 2X—2T7 1 L LY
A1Z1%. no capture T 46 JK R/L, BECS T 17.5 Jk KL & KiglzEm< 72 5,

GDP b CH.% & | no capture 72 & 2030 FRIC= A FOEH (SH ~DEMEE) T 5%
FLEETHMNT 2 (ZHITEELFAERTOKERELES) 72 EHYE ORI H 53,
2100 EHIZIX 3 2D F U A & H 2~3%FEEICNE D RiAAERA SN TV 5D,

Azaretal.l3fEiwie LT, CCS L VI BEC DEAIZLAKIEZ A M 70T £ D
ANREBARE L BEX T X0 b EITEVRE (B2 IXEREBRRR L L TRETRLRND
SR E Tz 350ppm) DEBAIREMEZ RILT 56D THLH] & LTWnDH, £D T, BECS
T2 A MERBIZTF 2R EHL2 00, ZOHAEHHO CO2 P ENR D7D KREL
52 LK DIE Fo, CCSIZOWTIIR DM (WERHISGHT K OE 152 25 4E)
LHDHRICHEETRETHD LfEATND,

FiiEElwd L, CCS ML T 350 ppmCO2 HAE (2°C HAEIZIZIERE) ERIL, WEE
By« RRFEWNCEBL TR TN 2 & CCS A Y DA THRIZENM = RV X—FE T
—ATIL, BFWIZEBRARRLEEZZTNWDHZ L, HIZ BECS O AIZL Y 22X MIKIFIZ
TN, BT RALF—FES—ATIEaX BBk LR35 28, £/, F#i2 BECS
IR L2 e DR D 2 b, 72D, ©F Y 350ppmCO2 only % L
T2 3 20 FIUFAOENSBWER - BRENICRAR DO THD Z LB nhbd, £h
WIHE b 5T IPCCRF 1 TAzar et al.D 3 DD TV AOETE T AV — LI
T2l E D T LIE. EBRARRMEOBRIZ RN -T2 EH 2L ThDHI,

2.1.2 Riahietal. (2007)DARE

IZ Riahi et al. (2007) CIEX 2CHIEIZED L HIZAREL o> TWDHDTEA I D, Z Dif
I E PEER A TO CO2 M 380ppm 1032 15 LT\ 5 & OBURER DA E 5, Xt
RLELTWDLDOF= R F—, FEE, BE BHRO 4EHMATHL, 20O LT 3 SOHtE

9 ZZTIRREER—ATA SR ZFAF = 2T AOEMA A M &FT (GDP 12 2 TERW),
10 Zoffia 2 FEHEICEL T, X A= AX—EFEO-OICHHARRER i 5 E~7 Z—L) &%
TUTEE D A G R F— O RKIBERE (FEM 200Ed) . JRF 71 GLIGHERR) . BIRMED KB & B 1365
L CENFED 30% LN EXFEOIREZ BV TWNEN, FEIZ DWW TR IR, 7238, overshoot D
FEA T no capture 72 & 2030 2 400ppm. BECS Tl 2040 (2 430ppm N E— 7 L7225,

11 JPCC A EHMERIIEM DI ML THNIE, HIZEBN L2 b DO TRWRY ARSI ANTRETH DD
T, ZORIZOWTORIERH 2D Tidewn, L LAREEZIRICENAEBICEEICILLY & LZE
BEOHWCRIEN H -T2 L E IR THA D,
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NR—=2 T A U EFREL, 2100 FF TIZ 480~1390 ppmCO2e TRELT D 11 DT U A
WZDOWTEDFEBFAREM L 2 A NOBFEIT-oTWnd, ZOFTHIEA > a & LT

(Azar et al. L[RI U <) TERD VTV AT EEN TR o To3A F~ A L CCS DA
“hoE (BECS) #Iuh AT\,

B3ODR—AT AL THDHN, SRESRXR—AT A v F UARFLERDLOTETIZIZO
A A=V % FREICEE T, X2 TEHITRFERRER, FTANIEREER, 2137 v — Uk,
FITHILERO TV A Th D, AL IHMbAREF.O0 AIFL ARk Lo A1T, K&
OZOHHD AIB O 3 D2t Tn D, FEHEDZWIHICIE~% & AIFI, A2, A1B,
B2, A1T, Bl & 72 %,

2 IPCC/ISRESR—RSA VT VADA A=

A1
pne | A2
More T More
global regional
B1 B2

IPCC (2001) %> & $pe

Riahi et al. (2007) Ci%, it IPCC/SRES @ A2 > U A4 #{EE L= A2r, = L T B1,
B2 >V AEZHNTND, 205 B ANAEMEN RS @O HEIFESRIIIK, EIR=R
HAL S THEH A R H 2V 01 A2r (2100 D A F1E 120 fEA) . RHIZ A FHZE4UE SN
HPHATESAREN R =1 B =R MK < PEH MRV o 1E Bl (F 70 A, 2o
28 B2 (7 104 (EN)TH D, _N—ATA 2D CO2 Pt BIXX DA DERR D TR $K
FAT OO, 2100 FEOPEHEIT A2r 78 1000 /& tCO2, B2 7% 510 f& tCO2, Bl i
184 i tCO2 FLE T, Bl [ZI_X—A T A L TD 2100 F£DOHEH EA 2000 FOHEH BT~ T
4 B EBEWE WS R T U A ThDH, WARIZ 2100 0 CO2e EEIT A2r 2
1630ppm, B2 7% 983ppm, B1 1% 792ppm, &R EF13%& 4.0C, 3.1C, 2.7CTH 512,

FED 3 5DR—2F A U EFIT, A2r 12OV TIE 1890~670 D 5 >, Bl 25\ Tlx
670~480 M 4>, B2IZOWTIL 670 & 520 D 2> (W h ppmCO2e) DZEEAL HAZ

(ZOFXTIX 2100 FF TEH D, 893 H) [T OV THAAMMIIEL =2 2 Min» b DM &
LTCWBB, Z0)bARBOT—~ThD 2°CHEEZEMMNT & A[EEZR DL Bl 23 L

12 g LR ER OGRS R AR KRR IPCC 5 3 IR £ £ TR BHEER 2.5CUT 2 v
FhbolHESND GEXTIZZOAICHET SRITARVY), ZOBRE, BEORKEHEM 3 CEHWDS &
KB EFEZZ NI K& 2D,

B Z 2 THEENLERDOIIN—2T 4 VHEHEDEWA2r U A TIEE BIRWEELY TV 42 TH 670
ppmCO2e NEENC TR TH B K., Bl > F VA TIE I \mbEWEELy TV d Lo TnA I &

7
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480 ppmCO2e ZEMT —ADHTHH1, ZOMLIIZONHETEHOHL VA — D
ITASA (International Institute for Applied System Analysis) OWEEIZ L2 LD TH D
D, S DET N TIIHEORERBRFBIZE D X—=2F 1 UHEHEN ZE SR <K
TLZARWERY | 480ppmCO2e (2CHEE) IWEEL S5 Z & TRV L -5,

ERERS TV FIZDONT 10 OFHFOFRBMEZHAL THDER, 2055 480
ppmCO2e ZE(LY T U AT L TH D & JAJ) - Ktz E O RE= /L ¥ — BECS,
AZ DAL 72> TS, DFEY 2CHEERICITFAMRE R LF —B L BECS DX
MEHE A MZETH D (Riahi et al. Tl Azar et al. & 72 ) BECS 72 L T 480ppmCO2e D
FEHATREMEOBENIIT > TRV, BLONR—25 4 > F U 4 Th->Th BECS L Tl
RAREEF O Z LD,

WIEZZ A R ThDH, FTZHEAXF—T X7 L3 X R (2000-2100 FO R, EBIHE 5%)
I%. B1 T 480ppmCO2e HIEDFAITIT 44.3 K AL TH DN, X—=RAF A TV A DiE
FRAZEEIZ 40.6 JK L &3> TW5b, LAsL A2r T 670ppmCO2e ZEAL DA ITITR—
ATA L TORENTANENMZDHE 520K FLbiesd, 2 XA MNIH EFTR—RAT A1
WHETHDHZ ENTIND,

RIZGDP 7 A% E 9 >, B1 T 480 ppm A% 2 A MIGDP D 0.3%F2E & X b T,
ZHUE Bl @ 2100 4D GDP 23 2 1E A2r DZND 25 THDH E W ENREEL TV
%o IHIZ, A2r TORIKIETH 5 670 ppm, & Dk B2 TOZHD 520ppm (242 E(L
T2 F VA TILGDP D 4~45%ZE T HHABET DL, a X FDOZFEITE I ITN—X
TAVRFETH D, Bl THIK X9 RS ZET L5008 9 9% 480 ppm ZEAERR O8EE
EoTUW5,

2.1.3 van Vuuren et al. (2007)DHNE

IPCC /AR4 ® 6 DD F U FIZEENLHED DD TV FIZHONWT I i Iz filiih
T#<, Van Vuuren et al. (2007) IL7i#8 IPCC/SRES ® B2, B1, AIBX—2 71 >}
U A4 &IRIZZN%E update L7z U 4 (IMAGE2.3 ® B2, Bl, Alb > U A LIES) %
FVWT 450 ppmCO2e (2.9W/m2) & 5 WEIFE(ZZ % A5 400 ppmCO2e (2.6W/m?2)
DOFEBFHEMEE 2 A M E2RFT LTS (5 & E overshoot V), ~X—2Z 7 A % SRES

ThbH, N—=RATA LV ONENITCEE N EZMEIRTHOTH D,

U ERI1OHTFITV—T1D6>DIF Y FIT 2100 EREETO 2 CHERERD T Y A Tide <. Fdmb)
H EFEN 3.0Wm2 LA F oLV A ThH 5, lxiE Riahidt al. (2007) TIEZB1 2_X—2F A & LT
480ppmCO02e (Z DA DO HFHREI /11 2.8W/m2, 2100 FEDRKIE L FIEIL 1.6°C) LISM, RIL_N—=2F
4 > T 520ppmCO2e, F7=., B2 X—ZF A T 520ppmCO2e ? 2100 D &IE EFIFIZFHZFh 1.8C
KON1.9CTHh DM, s/ EREIIm T & 3.2 TH D (912 H), Den Elsen A% 2008 4E (2 AT K&
DEBESHTRE LGP T I —T1 D6 5D F YV AOBFENRSH Y . Z 2 Tl Riahi et al.72 &
X B 1 ® 480ppmCO2e DA N A>TV 5, K EFEIC OV TIEEEES AT AOENE (inertia) (2L Y
BB ET D ECHICER 2852 &, £/, EREITREREICL - CTRRD 2 (SORBHE
EEIZIRED 3CTIER L 25 CTHH ) BB ENETIERWNEBb5, 29 LizZ AR T,
ZOWmILDT TV FD S B 480ppmCO2e DA% 2°C HAG MK & LTH D, ZHICRE L CTRED van
Vuuren et al. (2007) Dtk & 28,
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U AHEEK (2000 ) DEOHHOMOEHZEL T, WInbdtEL EAEEL T
Do ZOFXTEY EIF TS 3203 U A ZPHENRKE WIEIZIE~% & Alb, B2,
Bl TH 2%, B2 X—RAT7 A4 ) U4 TiE GHG HEH BIZBR S TO 100 (& tCe (367 i
tCO2e) 75 2100 A=1Z1% 230 1 tCe (844 fi& tCO2e) (TN, [FIAEDIEEEIL 925ppm CO2e,
KR EFI 3C (HLREEE 2.5°CO%A) LS Tnd,

Van Vuuren et al. (2007) X9+ VA4 ThHD B2 X—2 7 A % H\T 450, 550,
650 ppmCO2e ZE(LDFREME L 2 2 N EMFTL TV D 28, 2 2 Tl 450 ppm DAY |
5, ZO8%E, —H 510 ppm £ T overshoot L, Z®% 2200 4F F TIZ 450 ppm TEE
LT 2F2HEL T D (RIEEFETIX 2100 FE121X 1.7°C, Z ORF O X 479ppmCO2e,
Z D% DEWRE R TIX 2°Co EF- & 70 5 (FlEw S, £ 3), TN ARIHEICT D & 450 ppmCO2e
ZE/LIZBECS ZFIH L2 THEMFIRETH D (B LR 71 L LA BREND CCSITFIA) |
ZDHAD B2 1272 GDP 2 A% 1.1%ThH D (5K 5%, FimL, X8), H¥ha =z
MIN—ZAT A Lo THRRD, B, ZOMILTIEZRNAF -V AT LIaXNDOFK
L7220, DOV IZIRREREH O 7 7 70355, iUl X5 & RFEMFIL 2050 4FF Tl
2012 $1604C02 32 EH- L. 2100 41211$220/tCO2 FRE 220 LRFE L TW5 ([F. X
7o 72¥. HIOEA & LTI baEI D CCS, KRG « B « FF AR kE <, 2030 4
DR O B — 2 Zll 2 Rl 7 B ey,

Van Vuuren et al.JZF (Z#¢V Y T 400 ppmCO2e DIEK D AIREMEZIED | B2 X—RA T 1
DEFTBECS DA% BIT 52 LT, GDP v REGZITTLEHET L2 L 72 2NN HHE
2L LTV, 72k, 450, 400 ppnCO2e ZEAIZEI L Ti&, CCS 23HENL L 728k Tl 7
WIS, BEHBEOR TH ARMEEENS D Z LICEBRNAT LN TND, S5, &b
REREHRL LT, ZOLR D ICKIBHIA ATRE & 35 thas - B3 - BRSO B A3
TN 5,

Pl IPCC/AR4 LRI D 5 LAV 720 ICd 2CHEE (R1OAT IV —1) %H
REET26 20T U A BADTwWN) ML T&E/, 20955 32/FBECS #HW\T
~AFAPHETH LD, LD 3 DIFFRAICHHARAZHIBGL, 205 b0 25 bA
BREFD CCS # W, 7% 5 1 old solar hydrogen |ZH#E 5 Z & CTHIEEB N ARELT5H5HDT
bD, INHEWVTNHERICN—AT A APEHENEWISEITIT AR ERII A TRE S 25,
L LI 6T RTOET VORHRIL IR — X TEHITIERNZRE 2 A > THEH AT R
iAW, LB BUE X EBEPE MG T R COEO REMSE B EE T D (e/EH
TOREER) LWHbDTHD, DF Vb EI RN R WA % 5L 450 ppmCO2e
DEMRE AL THIRT, BRFRNO R L NS EIDBEHNLL TS, Z0Hiv i
EREY T, ERERBOEREZRE 2, EEREMR 7T e =7 Ml T 2 CHEDEBEE
PEZBR Lo ki~ 2 EMF22 [EEEi 7 u o =7 N Th b,
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2.2 EMF22ERLETODIV K

AR4 DAR L FFEROANVATEFHEIZHREEFEDNS 2 DOKR (AFOEK 1 LD2) BER
SNl énn, 1O 7ITV—1 QCHEICHIET STV A) ~OBELRNEHIZEHE
F oz, 29 L7=FT 2009 412 Energy Economics FEICFHR S N7=DN 10 DET VL
% EMF22 HEE> ) AT v Y= 7 FORRTH S (Clarke et al. 2009), Z D@ LA
Tuvel NEROBIETHLIOTET ZOMEEFEI L, LEIZE U TEBIET VOB
FHctETeZ & LT 5,

2.2.1 EMF22 ELLE 7O 14 FOHEE—Clarke et al. (2009)
Zo7avey MIMHROELER 10 DETIZLY

1) BBEEXHROEMZERE B (CO2e THRT) A ATHENE
2) Z o BEEERICIHIT TO overshoot DA M
3) BEHHIEE COERWHE (& EEOSNERED 2

O EREARW AR ERICET A RARMET S LA AMICL TS, BERICE
FEWZELHEE L LT 450, 550, 650 ppmCO2e Zi%E L (245 T saH I ciRs &
ZhEh 2.6, 3.7, 4.5Wm2ITHYT215), 2% 2100 FFE TIZERT D2 TET L
ZRENTWD (728, 22T 450 ppmCO2e (T (M) ZUMEkE % 3CE 35 & 2CHIZE L
BEMTHDHOT, 2CHEDER ATHEM T 450 ppmCO2e DEERL AIREMEZ RALE vy, =
ML CO2 JRE TR LIRTBAEOREICH YT 2), SFEHEOEMBAREARE L LT, 4
HIREEEENRE T ELZORE B X 72— A (overshoot 72 L) &E@®HFT—HZ
DIRFEZBZ DM 2100 £ £ T ZDORE CTIEE 57— A (overshoot HV) D 25D /r
— A& D, TO LT, ¥EZBEZIZAT T 2012 FEICETOENSMT 57 —A (2TO
E 3t & O EBR—Cap— %8 9 77— A, LLF full participation &9 & T FP,
ZOBEMHROREMEIIF—) & HROEEZ 3 207V —125F, 1 70— (G
EENO T ZRW 7 v—7 0 DUTFSEHEE) 1% 2012 FICE HIC Cap 2 H - THRFEM
IZXVEREBA, B2 T N—T (TN, vy T, A R, FE, BLTF BRICs) (% 2030
FEIT Cap A > CHlEE 7 L — 712200 (RFMAE T L W< | 2050 4FF TITHEERE &
Fl—&725), TnlAoE EE (LLTH 3 7 /v—7) 1% 2050 4£12 Cap %A~ CTEEEPHH
PZBINT D (RBAKIISINEE A TR, 2070 FITHITO — DD 7 L—TF12BVD
<) Zr—A (LLF delayed participation &9 EMT DP) (2315, BEORZEE RS
L 2012 FE X Z A7) 2020 2BV T H BRICs A3HEHHax D Cap %3 1T & T EERFSE
FCBINT 5 Z L 1FE 2T <, BEETHEITT 2 U B3 2012 F225 Cap 8-> TH
HEEM CHEHMERG 2T 220y, BAEERICLE 2B RERREZITAND Z EIXE
THOER, T Ll bHIz 3% H O DP (Delayed Participation) OEIL, Z D
TrYxl NOFGRAEERBRICHEL TV,

15 2 (ppmCO2e) & TR D BIRII AR 28 L TaTH L,

10
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bR D 3D HAE, overshoot DA, HHA~DBNNZOWTIZ FP & DP O —>
DOEFH 1280 OfAEDE (7272, 650ppm (22Tl overshoot D LEN /2 < Z A5
LTWOOTEBICIZI0EY) IZOEHET NVORREHKRL TS, ks, 2 THEx
LRhFEGREENRD 6 HATK>TND (DF D =7 1V )L EORBLN R E TR
LTV D RICER B HSE),

Io7uY=l MIHOWVWTHH 1 REEQNHRZERHRL TR, 22 TEaTor Y
FHNZONWTIRD L ) B AIC OV I HEERZ REEE LTV 5,

A) W RBEAGEN, B TSMo BRICs & % Oftg - EASHITE A BItA9 2 B ik
WEH ) EEZBATCLEI DT, ZORENTTILO ETERRGEL RHEHE

B) 7V EORE, CO2 fliENmWET N EO EREEZBZTCLESY . HDHWIZ
TRFR—EHPAO L S R ESH TOBLEN —ERHEZ B 57 EICL ) ET AN
FRT 72 < T2 D5 H

C) VI DR M, FetEE O 2012 0 CO2 it b &7 0 $1000 8 2 254

EROFFIGEIEFAEEP E BbiLd, FIZIEREOSFEICONWTAHATY, REDOUWD 7
< EHAHEFEDO)CO2 ik 2 kv 7= 0 $1000 ZHB 2. 572 & &5 O OIXBUEAIIC K AT RENE
TRV EN D FIZOWTEREZ IR NITWRWNTH A 9,

FEOBKISEZ BV ET1I00EFEF LD 14D F U A6\ T HEBATREME 2 — &
L7Z2bDONRERITHDH, 72721 650ppm BIEIZFRWTH 5,

®3 REBFEIERFTREMEE ZOEH

550 CO2-¢e 450 CO2-¢
Full P. Delayed P. Full P. Delayed P.
Overshoot |Overshoot| Overshoot |Overshoot| Overshoo [ Overshoot | Overshoo | Overshoot

Model HY 7L HY ZL t ®HY 7L t &Y L

1 _|ETSAP-TIAM + + + + + + + X
2 |FUND + + + + + X X X
3 _|GTEM + + + X + X X X
4 IMAGE + + + + X X X X
IMAGE-BECS N/A N/A N/A N/A + X X X

5 MERGE Optimistic + + X X X X X X
MERGE Pessimistic + + + + X X X X

6 MESSAGE + + + X + X X X
MESSAGE-NoBECS + + N/A N/A + X X X

7 MiniCAM-Base + + + X + + + X
MiniCAM-LoTech + + + X + X X X

8 |POLES + + + X X X X X
9 |SGM + + + + X X X X
10 |WITCH + + + + X X X X

H#l : Clarke et al. (2009) L ¥ 58,
HITFEBRAREEH Y X IFEL, T 10K AIE BECS 0 2577,

—RLTHLREEBY, (RIEREDR 3COLAID) 2CHEEICHYS T2 450 ppmCO2e
TOEEIT DP D34 Overshoot 72 L TIEARFETH VY . Overshoot H VY THIEN D

6 %304, 5, 6, TO4DDETIANENEN_2>DLF VA THRHINL TS,

11
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DETANINZEZAREE LTWVDHIZEE R (I 40 ETSAP-TIAM &7 2 U D
MiniCAM-Base), S{F X FP (2725 L& T2 L, Z D ZD>DE 7 /LTl Overshoot
LTHAEEE 72D, FP Tovershoot H 0 72 LA A AT U A TEBRAFEL 72 H X
., 6 DO T UATITMHEDLTAAREL SNTWVD, R 1 OB T AU —INTHYT D
550ppm (KUR LA-MEIE 3 BEFEEE) TIX FP TIERTO YT Y ANEBWREL 72573, DP
T Overshoot 72 L CITFEEO TV ANEBRAGRE L LTV D RIFHEENRLETH L,

LLE3E 3 DR LM TH L0, EEAZHOBRIEZ RS & 2012 £ ITE ORELE
T, FP LIIEbRWVWETHT AU & BRICs 242 Thakt & DOPEH Cap THET D &
ERLHEMFIFTHFETHA D, FLTRE TORFRUEEZDITARNTERLTH S,
ZOEITEZTLLDE, £330 FP 2B LI LTRUNIZ-E VA D, ZO%E
450 ppmCO2e 1HIFTIFEERR A FHE, 550 ppmCO2e T 2, Overshoot fEL 72 L 2% AlHE
ET DT U AT Lndeuy,

Z 2 CHINMMIR OB RIS, o 14 O F Y A0 5 H EU @ FUND 7 Vg
WONFRER L TWARNDTINEFRRLS 131250 THDL &, RFNTETOUF Y 4 T
ALTBY., {bakE» 5D CCS H MiniCAM @ low-tech > U A LIAMI2TRIHAT %
Bah & oTnod, Lo LERZ BEEDOERICIZA AL Y CHEHZ~ A FRI2T 5 FB
DT, ZIUIRER ML BECS Th 5, FEE DP T% overshoot ¥ 72 5 450ppm
FERAIRE & L7- ETSAP-TIAM & MiniCAM-Base ® DX Z O HEL TW\W5, L
L BECS #HH L TWAH T+ U A iz 3 2% 5 DT, BECS ®#47 DP, overshoot & ¥
T 450ppm LS FIHE & 72 DJRA L IEE A 720,

FHREMEL R Db 5 —DOBERIIPHHIBORE TH D, £ 376 FP, DP #fijHT
450ppm HAZZFREE L7z U AR 12 H D2, 5220 T 2050 4£0 CO2 (GHG
TIEZ2VY) @ 2000 FHOHIEEEZ RS &0 922 6 BILLEOHIEET, Z0 55 8HFILLL
H 52955 (Clarke et al. 2009, p. S69), FP T overshoot & Y OHA5ND GTEM &
EU ® MESSAGE ® —-5>® ¥ U 4 ClX 2050 O HIEEIEG 23 2 FILLT &/ 720 A3 GTEM
FEEHF I L DM A RESAFEL > TNLDTI DS CO2 ~DAHND7 L
MESSAGE 134 4 a1} overshoot OFRFED i H K = < |, 2060 F121% 590 ppmCO2e F T
overshoot T2 VA ThHD, Z 9 LIZmhHIX overshoot DFEE & SEHLATHEMEIC L L
TL DM, WTINBRE NV EBRFEA~DHEENRE 2% L OBANREILT D,

EFELSMT 450 ppmCO2 DEBLAIREVEIZ 8 2 MIE T HEIF & LT, s A A LS D=7
1Y v (BB IZIEZ DO—HToh D sulphate) O X 9 RFEMGCWE OKELZ KT D5 2
Hd D, LA L Clarke et al. TiI{bA BB O H A3 5 H1 T sulphate &7 2% & D
BB TREREEIRITIINE LTS,

2.2.2 EMF22 Bttt 7O s b——{ERIETILOEHY
EigomEy 2 2O F VA DOHN DP Th - T overshoot FFAR HIE 2100 Ei

12
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450ppm NA[REL L TWAH DT, ZOHAZH 9/ LM > TH BT,

MiniCAM-Base £ T /L

* 9 MiniCAM-Base =5 /L (Calvin et al. 2009) 225459 %5, ZiiE Katherine Calvin
23 First Author & 72> T\ 5728, H[AI#ESH & L T Jae Edmonds <° Leon Clarke 72 & =
DEDF—NEPMD>TET NV TH D,

R—2F A4 (§HXLTliX Reference) vV A IZROEY THD (ZDORIZDOWTITRFE
DTN 72WR Y Calvin et al. (2009) DR IZ L 5), ARIEA AT 90 B AIZET
Z A, 2095 H1Z1E 85 AT 5, i GDP 1% 2005 4E4ffif% T 1990 40> 27 Jk KL
M5 2095 H21E 330 Jk FVIZE CTHEMNT 5 (Clarke et al. 2008), Renewables (ZfH %
b O DILAREHE 2095 T T5% L FHZE D LT EIR T H, A AT R/ F—ITFEFEM N E
T, BHFRIHE LTixEL LTS AR X —DHEED 72 OISR IS AL % @
LCHETREDT D, ElofEs CO2 P&, TR AZ bICrE S P ES O 4 kR
FIZREV 2005 H D 40 fE b oo DA HRERIZIE 10 8 b UOREICED L, = 3% L X —E1JR T
13K 280 fiF b oD 2095 AEITIE T80 fE M I 2 D, T O BRERNWSR—AT A &
HE L TWDDITTIEZRY, ZF372DIT overshoot H Y S 13z, 78F DP T 2.6W/m2=
450ppmCO2e (=2CEHAZE, (A LKL 3°C) MNIERATREE 2D DIZA D D, Tk ke
LT HEMITRDOEBY TH D,

1) ZA—72BXO3NENTEEEA D FBED Cap I Dramatic 2HIBBEE CTH L Z &,

(7B, ZOTTVATIITN—T2NEHE LA D DI 2030 £ TIE7R< 2036 L &
. Z—7 2 O HIEND LT U 4 L3 H > T 5H18)
2) SEdEET 2050 £ T2, IR TIX 2100 E £ Tlo~ A F AP BEZERTH 2 &
ZDO7=HIZiE BECS ORI A
3) CO2 fli#%ix 2012 H12$50/t, A H&AIIZI1E$2000/tCO2 & 72 %, HHIFIFH 2 & T3
T O RRBL
FiEo2) 2B LT GHG B LU= 3 L F—iji CO2 Yt E%E 2% L [X 3a, 3b DiEY
THIFE T 2060 FRHTH, BEIZENLD bETROICHAOHHEN~ A T RITE L D
VENH D Z bt (D LRI WAHEGEO RHE, FEEE 2005 ), 612, FHEE
EETH DI N—7 2 RHEBE A - CEHEMSAAICS T 5 2035 F-LA% GHG, CO2 & b
WCHEHEDIR T 228, R L TIHUIREETH A 90, e LA TN ATEE & 72 b Al
DP Tl overshoot #iFA L7=& L T% 450ppmCO2e [FIRARETH D &5 5 MR A vt
=YD LIIFHD D,

17 MiniCAM-LoTech 7 U #Ti% CCS, BA « KFEHBEIH, /A A#E72 LT, DP OAICIE 450ppm
EZ A 550ppmCO2e KA TH D,

B ZpvFVATEIIN—T2LLTay T, AR, HEINMAT, Z9VNLVTIERTT T AU D
DT RTOEPEEND,

13
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RAERALKE:

3b BiEERKIZRIT= CO2 HiHE
100

3a BEZERIZFIT- GHG #iH =

100
Reference

S14p5 S J
S1.3p7_0S 80
g0 S13p7 S =
———S12p6 08 '
S12p5 8§ 60 1
60 52.4p5_S >
" S2 3p7_05 =
z - - - - 522p5.08 g »
8_ 40 S &
G
20
20 -
0
0
S5 -20
2005 2020 2035 2050 2065 2080 2095

1990 2006 2020 2035 2050 2065 2080 2095

Hi# : Calvin et al. (2009)
DP450ppmCO2e, overshoot 7 U A1 S2_2p6_0S TEINLIHAEDSMTH D,

3b (R D= x /L F—fiFH CO2 P &) 12B L T2/ —FRNCHEHEIRE & 2 R- 0
N4 THDHH, SHEEIT 2035 A2 92%HI, 2050 FEICITPEHES ~ A T AIZHE U,
g EEZFLE L7 v—7 2 TiE Cap 20252140 2035 FAZIEFEHEF K 2 1%
IZFE THIZT H DD 2050 4F121F-150% & S~ A T APEMICE L, Zoftik FETH S
7 NV—"7" 3 1% Cap 72525 2050 FEATITILMEE LK) 3.5 f5ICET D03, 15 4% D 2065 F
IZIE-122% &£ 2 H X7 0—7 2 K0 b S BICREIC~ A T APEHICER Ui 2w, H
72 LCZAULATRETH A 9 M,

% 4 DP T 450ppmCO2e &ERMT =D IR ILX—{EIR CO2 HHHIREIE

2005 4 | 2020 4F | 20354 | 2050 4 2065 - 2095 4
Tn—71 SRR —32% —92% —107% —115% —122%
TN—T 2 SRR 53% 106% —150% —143% —168%
TN—73 FEVEAE 70% 160% 243% —122% —194%

H : Calvin et al. (2009)
BEHHEI A —100% 2@ 2 2561, A4 T AOHHEZRT

F7-. Clarke et al. (2009)TlL. overshoot & ¥ T 2012 47> D FP v U 4D A 38k
FOBEARA by 7 ORAMEHIRTFEREZ RN EARMZ 16 FLUNICKEICEHT 52 &
ZIRWRNY T U A THLHE LTINS, LN ZEIEDPIZHONWTIEZ ) L2 L&D
PTUHCRoTOLEDOTIA MIDRYD ENET TH D, EERBEZER= A hOFI5H
TEAHfE (BB 5%) 1Z FP @ 15.5 Jk KWiZxi L CDP TiZ 328 K KV EEHE STV D

(Clarke et al. 2009, Table 6) 19,

19 Z ZCid a2 MIIRAHIEE A d#o TOmETHE L TV 5,
14
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B oBLS1T E 5 hy, RIZ FP T 450ppmCO2e % #5584, 2050 £F TIZ 1 GW @
7 )RR EE 1938 55 (9 B#ak 1590 25) . BECS # &1 CCS T 349 fi& tCO2 W ({5
L BECS (Z2OWTITEIRAPE L OFGORBITSZE L Ty, 1MW DJE /)5 Bl
280 J7HHEEE (BREE 35%. 723, J1 710> CCS MG T2 i 1400 55 &)
BH B IRWHEENMETH D2, DP OEAITIEInE ERD EMRBRARD 5D, ~—
AT A PP ED @O 2T B2 & < 72 1T 4UE 450ppmCO2e HIEDE
FRIZREE L 595 2 L Th oD, EBWREENRE 0 LIZMS TEXRVR, KEIZZSNIF Y
FTHLRERETHZ EBPHETH D,

ETSAP-TIAM €T /L

[A] U < Overshoot AJHE THILIZDP TH > TH 450ppmCO2e NATHETHDH E LT2H H —
SDYF VA THSH ETSAP-TIAM €5 LE2BF L ThbH, ZOEFEFTLTEH 2.6, 3.7,
4.5W/m2 @ 3 DO HIEEMRDO T VA ZEWMO P> THDHHR, LLFTIEL 26W (DY
450ppmCO2e) HIET DP OHFAITHE R E YU TD,

N2 T A VP EIZOW IR E O T CTOEEREO HIESS EU © 2020 4 20%
HI AR 72 & T CICIRE S ToxtRITBEE A & H D720 T, BARBRGEIIL R, ME—
GHG HEHHEDOANDFR T L OPHE L E I T 7D TRENTNDIDTINE LD
FERT (W4DO—FRNMRY) ., ZnziDEBAEND 2100 FITTF THEHED 2.3 {52
FEICHE 2 5F E SNTEBY ., ZOHID MiniCAM-Base (2R TE TRWELE TREZT 2V,
7ok, AFETHY EIF TV 5 DP 450ppmCO2e, overshoot 37 U A IEX TIE LB D LD
7 OH D 2B2p6over & KR IILTWNDENWEMTH D,

K4 R—XSAVBEIVEEBEZED GHG Htt=

109 GHG emissions Gt CO2eq

90

80 —— O_REF

720 = === 1B-2p6max
60 = == = |B-2p6over
50 1B-3p7max
= 1B-3p7over

1B-4pSover

3 2B-2p6over
T e - - =— 2 B3 07 MaX
10 2B2p6over — 2B-3p7over
0 — = 2B-4p5max

2000 2020 2040 2060 2080 2100

H it : Loulou et al. (2009)
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ZOTF VAT S, CCS, BECS ODIFHHBEENTWAIZHMb LT, KiZhH D
X 912 DP T 450ppm iERk >V 4 TH GHG HEH &L~ A T A 1ZiX 72 > Ty, Clarke
et al. (2009) O 4|Z&F VA D CO2 PrHRENRH LD TENE LD L, CO2 BIRIX
BECS T~ A 7 AZId7e > T D b DD, = OFREIEL MiniCAM-Base (2t~ Tz 7a
Wy EOMDH A ZEGF L THEHEN 77 X2 TWAENDLND,

RIZAA N THD, TZTTARAPLEFERETIZX FTIERLS, X=X T A1 VTR
g/ (loss of total surplus) %#59, DP 450ppmCO2e >+ VU 4D =2 A s OE|5 | A
5 (E51% 5%) 1% 43.1 JE R/ & 550ppmCO2e D 4 JK KL 10 5Ll EICiET 5, 2k
s 7 — T RN LD &R (7 v—7"1) 23 5.8 K K, BRICs (Z//v—7"2) 72 23.7
JE v, Zofigk EE (Z0—73) 23 13.7 Jk KV & 2030 4RI 28 e gk 28 Hiv s
BRICs @ = A EBEENL - TV D (ZDOfhE EEO 2 2 FRZERUTIRDTEW, ZAUE
RFACDEERIAE O LARE O FE R Tl li& N T% T 2106 Th D), 5 1 &, DP
450ppmCO2e > F VU A & FP 450ppmCO2e > F VA DA A F&EE_DHE 431 KRV &
204 K F/LTDP D X hAMELLE L g o TS, ZDZ L BARIZ DP 450ppmCO2e 3
T U A7 feasible £ LCTH, YR I A NERIETILENH D EB00D,

MiniCAM-Base OEI5[BEMED 2 2 MZHOWTIZERR DB Y MAC o TR0 s
TOHFHETH DM, 2 L[ U—2T ETSAP-TIAM % kg2 &, RiE® 328 JK Kv
XL CHREIL 786 JE RL & 2.4 fi5L 70D, AHERTHRICHIEN H 2 O THMZRHERILTE
RN, ZOZEIFHEIF D BECS 2 KIBIZIEH L TWARICH LD TRV ER S,

Z O RITIRBMRE T IN TR S 71TV D, Clarke et al. (2009) Table5 |2 2020 4 A
DOTF U AR CO2 ik —EHENEFHINTWEIN, ZhE A5 E MiniCAM-Base 73$53
THDHDIZx LT ETSAP-TIAM (3$1297 &Lfii/e 2035, 2.2.1 TR B0
EMF22 EE 7 02 = 7 N TIEEBRARE T2 3 2OFERH L1, 205 HLO—oN)
SeHEE D 2012 H£0 CO2 fHiFE2S k> 7= 1 $1000 22 2556 Th D, $1297 X 2020 4F
B S ChAN, ERAELHTEINADIIHR DTV T U A ThHom L HETX 5,

LLE DP, overshoot & ¥ T 450ppmCO2e L FIRE & L7z Z>D T F U AT DOV THRGET
LTC&7-, fdmd LTIE., MiniCAM-Base (2 2WClE HAEERIC KB 2 &M 2T o0
OO TREILWZ &, ETSAP-TIAM (2 oW TR A E S5 Th 2 A MED S Y 72 R &
VO, B HIMROBRLEHEOPT TENIZEE TIIREAIKIZZ A MET T
450ppmCO2e ZEHT 5 Z & ITEHAICHEE & b s Z & NHWT s EBLTEE L W
EBZEDE/IRN,

IMAGE €T /L

EMF22 EREbi 7 v =7 MM LTI A0 5, 69 =D& HA LA TEI Y
ERH DT VAN D, ZiE van Vdiet et al. (2009128 5 IMAGE 5 /LD 1 A4
Th b, AR4 LIRIC 2°CHEEZATREL L7 6 DD F U A D H 5 2 508 IMAGE €5 /12
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X560 THDH, ZOLXIXSRESOFHCTIVATHLB2E—RT7 (AL, FP %
AiElc, JRF 71 - b Eto CCS Y T 450ppmCO2e, Z i BECS =iz % &
400ppmCO2e & AJRE & L CTU 7z,

Van Vliet et al. (2009) Ci% FP & DP Ojfir — & & %42, 2100 4% Tl 4.5, 3.7, 2.9,
2.6W/m2 HEEZER DT DTV A5 E2ITo TnbHdn, 22Tk 2CHEE L OBE T
2.6W/m2 DA ZxtG L 9%, ~X—2AF A % van Vuuren et al. (2007) & [FIAEFH] & LCTH
LT VA THD SRES D B2+ UAEH TS, BECS Y (IMAGE-BECS) & 7¢
L (IMAGE) @ 2 fifHO T UV AZELETHDEMN, 2.6W/m2=450ppmCO2e (22T
IR & LT, FP ®%A T, overshoot VY, A A= NLX—H ., CCS bz 556

(IMAGE-BECS) OAFEAEETH D E LTWDH, FEAMIC 2007 D04 & [ UFEHR T
DI, 2009 FEDSIHTTOHF =725/ & LCid DP OF42id BECS 215 A L T HiERAR
BEL L TCWBAETHDH,

SO DI T EMF22 OIRF AR L TWD, 209 b Ok 27 5 L EMF22
ISR H ADFIE IR E L THNDM, TSN ORECE % 5 9 VR AT Rt 23 4
Fixm B+ 20Tk, BRICs (Z/0—72) 28 2030 4E, £ Ok EED 2050 4E7)>
5 Cap A > CEEEMSHAIZSIN E DILBFMFTHE LD, ZRETER—RXF 4T
P2 5L LT D, ZORBIDLEIREEZBNTHRWLOTIEZRW), IMAGE
BT AZIIBRMEEIZ LA PEHBG IEXER A E EN TR, 29 Limiad A s &R
ATREMEZND LIZIA BT 2D TIHRWD, W0 ) X9 RETHD, SHROBRMNHETH 5,

EFE S EMF22 ERSbEG 7 v =7 MZBT 5BR Y DP Tl overshoot H Y THh-> T
WFEAEDETIL - F U FH 450ppmCO2e=2°C A ERIZFEHARE L L, N E fhE
ETH OOV F U A HEE EFmD THREECH S Z L 3o lz, FP ThilX A eENMEIX
PR VTS, 2013 EMST AU 1, PEFEETOED 2°C BEEBUZ M TP &
® Cap AWV, [EEEPEHMERG 2175 &0 O KILH FORUNA L 2B bR, &F
5L EMF22 7a =7 FORRAERLDRY 2°CHEITHYICHRENTHLLEE LI,

3. Representative Concentration Pathways (RCP) & 2°C B 42

IPCC % 5 R & (AT TIPCC DEFE 22 THRDOKEET VD I N —T D372
FTUAEY 2B L. TORIOEEE L THH LML D HbMBE R b0 L LT 4
OD T U ANREE I T, ZiL5H 11X Representative Concentration Pathways (—iE D

20 1 MG EENSLEROF, EMF22 70 Y=/ FCTEREAR LT HELDO—2 L U CREMBEN
$1000/tCO2 LA L2725 Z & Rdb > 7=, L7 L van Vliet et al. (2009) T1E$1000/4C (=$273/tCOe) & L
T3 (p. S153 HIEDERKELT), ZOGAEEBFEEHESNIEENEE S, 7277 LAHIZ DP,
450ppmCO2e EAZE STV A ClLiRFEMAE23$273tCO2 ZHE % 5 1EH 0 TiL72 < |, overshoot Y ¢ BECS
BEASNTHETEMD VL —F 1T~ A T A 285 2 L1025 O THEAICAAIREE LT
W25 DT DP @ 450ppmCO2e NEBFRETH 2 RIIFAETH D (p. 153-154),
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FEZEAI IR T2 R 7 e AR B . LR RCP) & RREAL 521, 24U 2100 4 0D i g i
73 8.5, 6.0, 4.5 U 2.6W/m2 D 4 FEO HERICANT 72 MABR) 2R THY . £ th
F—Z MU T O IIASA, AARDELEEEMFEFT. 7 A U 0 PNNL (Pacific Northwest
National Laboratory) /A U —Z > KK, £ L TA 7 ¥ ® Environmental Assessment
Agency D 4 S>DOF— LDPHRERKE TH 5, ZH 512 RCP 8.5, RCP 6.0.RCP 4.5, RCP 2.622
IR D, AR EMF22 TIIA#BHEEE MR N AZMRE L7223, RCP TIXZ AU
T=7 Yy i SIRBEWE b RRE LT D RICHENH D, LA 4250 RCP 2% L
TeREETTEL,

%5 RCPDA4DDEAT

B fREtaREI S (W/m?) iRE (COye) ZEILDHE
RCP8.5 >8.5 W/mZin 2100 >~1370 CO,e in 2100 Rising

RCP6 ~6 W/m? at stabilization ~850 CO,e Stabilization without
after 2100 (at stabilization after 2100) overshoot

RCP45 ~45W/m’at ~650 CO,e Stabilization without
stabilization after 2100 (at stabilization after 2100) overshoot
Peak at ~3 W/m2 before Peak at ~490 CO, before .

RCP3-PD 2100 and then decline 9100 and then d(zacline Peak and decline

Hil:Moss et al (2008)

LLTFARRD B 755 RCP2.6 & L Ci&lENT- IMAGE £7LONE (AFE2.1.3 THRA
L 7= van Vuuren et al. 2007 35 X O ORIFEDOFH LD 5 H BECS % F]H L 72 400ppmCO2e
—2.6W/m2—% update L72H D) [ZHOWT, TOETILORRETZHLREE L - van

21 $E3RIZ IPCC TA LR GDP ED#EERRF VTV A ZER L, TNEERITHRE &L S o 256508k
H T U A (B 21F SRES) Z1ERKT 5D, FHICHESXIRENEN ZAOEE (BREF) 2Rk, Fh
WG A AR LR EBEO B L PERETT L TRD, TN K DK ECHIG & WV ) IEF TE
EDRHEL TV, LA L IR WA LETH S, Fl21E SRES (X 1997 4EIC/EHEABAA S 2000
HEIZEE. ZhEE - ZRET T /UIE 2001 40 TPCC 55 3 IEICED AN S-S, AKIIZE BT
TATHEMAL, BELHINICE TR ANLNIZDOX 2007 FOF 4 K Tho7-, Z0E X FTITIX
i KBEET VS ZOMEZEOFTEx R L), FELENERHGFET L bbote, 2oL L
ZRET., BONABZHRETLHEOICNITT 71 —F (parallel approach) 23RH &7z, = 2 TIEEEFED
SRS 2100 42D 4 DORURTEGIT] (8.56~2.6W/m2) ZHH T2, TAIUIFE DS RFERT 500k
HYF U HCEET 200 TR AL - BT 2 Ofilf e 5 BFEOMAE DO TRERTRE & W ) BADBIER
LiESTWD, INERIEET VOEMFIHET N, ZOE 4 SOBEIEHEINICEIET 285V F
DI BEPEE—DOTOREBMNRPEHEORERKEO TV A %2RV, 2% RCP L LR, 204 55%E
ETINEREET NV R - B - ZBERZR L) OFEMFEN (FRRFITIERL) RRRETIICEEEZ TS
T EA KLV RN S LD, MAET AVEMFEOMEEIZ RCP IZHEDSE W OO 7o b ks (L
FIRZETe) BIOBEH TV A 2% T 5, ZHIERCP 2#i7ET 5 b DT, 4 DOREIZEIES D HIM
B« AR REN - BOROMAE LR OHFAZRTHOTH D, ZHIZL VEBIEREN BEL2ERT 2 EM D
B2 5, 2. HAETTVOEMZEIL Z LIS O B R TR OB, M ECUHEEE D R EEER 72
EORMEFMEICI D MTeZ & bk (BLEIX Moss et al. (2010) 124 %), 7B, ZOFTRCPS.5 X
BAU VU 4 ® 90th percentile {Z A > T2 23, RCP2.6 XK EADEED 10th percentile LY H FT
HDHELTWD, BB TR TV ATHDLZ 300D (FimXX5),

22 FLZ&ERTDIZRCPSPD EWVWIHEWVHEHDH, PD L id peak and decline D Z & T, 3W/m2 R
F T T overshoot T 523, Dk 2100 H21F 2.6W/m2 2D Z & &K 9, ZZ T RCP3-PD &
RCP2.6 IR UEM E &SN TWBD, 2% D Overshoot ML T 2.6W/m2 & El T 5 Z EI1XREEE ATV D &
EH52LThD,
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Vuuren et al. (2011b)ZH Y Eif 523, Z O CTIER—AT A > & L TRIOM L THW=
IMAGE2.3 % update L 72 IMAGE2.4 ® B2 (H#) vV AZHNTW25 DT, EARMIC
IZ van Vuuren et al. 2007 & [F] U TH 524, R CO2 #&Tr GHG HEH &1Z 2000 £
11GtCe (40GtCO2e) 75 2100 (21% 27GtCe (99GtCO2e) ~& 2.5 fFITfHTND & LTV
%o 2100 FFOKI EAIE (KRIERE 3 CThiL) LML 4CTH D,

ZDOR—RAT A U E R EREE 2.6W/m2 O/KHEIC T 5 I21E 2010 45 2100 D R i
PEH A T0%HIKT 2 LER H D | 2100 F O KA EZEN R T AP EITN—RA T A Uit
95%Lh EOHIEALETH S, CO2IZOVWTHR D &, 2100 O P Eix~ A1 F 2 10 & tC

(36.7 5 tCO2) L7225 (K 5), ZOFEL LU= xx—ah=m L, bk CCS,
BATRET R LX —, B+, ZhiZ BECS TH 5 (BECS 12X BREEH S 0P
D—FIFIAA F RN F—EPFEDO T2 D O LHFIHZE T M SN D), BAETRET RV
XF—0o5b, MAOLRENERD L, BEMBMATOY =7 — 1T 2 208 FEETITMIYG L 7
%5, FEEMNOOPEHRE, CCS £Da & hgidr, MXRMENFINE S TW5,

5 R—XT4 U#H= & RCP2.6 MLLE

a5 Kyoto greenhouse gases 95 CO, emissions (energy/industry)
30 30
2 ] @) -
a 20 - - & 20 4 Baseline
§ 1%
2 4 10
E E
oo
0 ] 0 RCP2.6
-5 -5

1980 2000 2020 2040 2060 2080 2100 1980 2000 2020 2040 2060 2080 2100

oo BAGREZER G A, f o =3 X —ER CO2 Pk &, ARDON—2 T A BT
BEAF O SRR OME, RCP2.6 DEIE 2.6W/m2 % B/ 3 2 BEAF O ST O IF % 2% 37(10 — 90tk percentile).
Hi#f : van Vuuren et al. (2011b) Fig. 3

IS F R VR ARSI & D D5, IRFBMiFE X 2010 F 2 RFEHT- 0 $25 ($7/tC0O2) . 2020
H12$200 ($60/£C0O2) . 2030 A(2$300 ($80/tCO2) L \»H HAIZAET 228, 2050 4ELL
#%13$700~900 ($200~250tCO2) FRETHER T2, Z Z CTHERZ LI1X 2010 £ 62T
DOED Cap ZEWPEHMHERBIIZS T 5 FP ZHIHZEIC L TV A ETH D, HIE= A M
2050 T T GDP b 1.7%ICE T EF L, DMRIE T 5, %¥13 GDP O E £l

23 Van Vuuren et al. (2007)® 450ppmCO2e (2.9W/m2) & 400ppmCO2e (2.6W/m2) O E¥H 5 2 HF HIK
WRCP &£ 2220 TOBRFREIBIZ OV T Moss et al. (2008)1Z BLURWGER 23 H 5,

24 LA OFEIE E LT, T —# @ update (2000 420> 5 2007 ), 77 v 7 J1—7R - & organic carbon
DENMETH D,
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HOLZRNAX =MD =27 —PNMETT 515 TH D,
FROMRFEOR—AT A U THIUE, 2100 45 % 2.6W 124z 5 PEHFE

BEIZEET D 2 E T HARAIIZIEATHRE (technically feasible) TH2H E L TW5, LA LimX T

X DTODERMEL R LTS, TOEEEEEDD L
1) HHHEITD 0 BEHENES 2000 O Z D 4%FEE O R S THIJE L T v e & 72
VY, ZHUE GHG BN D 4 5~6% DI EICF S T 52, BEDERKIL 1~2%TH 5,
R 72 overshoot ZBAN72 0 | A AL O 2 7 BN &2 RE T 5 121X, 2010 (6D
ik LW HERHTRS EEE STl b | R oHEH &Y 2020 FERIZICE— 7 ZfORERH
% (ZDEIE 2.6W/m2 R OMOE TV b [AER) . £ 9 LIcHEHHEIILY A U R0 EE
HEOTMEIRWE DS GEsxtPEH D Cap 28> TOHEHMERG~DZM) A RAI K
Thd,

2) ZOOIIEFEBERPEHIE TH o2 IBR A NETH D, 2.6Wm2DE, {bak
B b OHEHEIEI L = L X —%h% ) . Renewable & il )08, CCS &34 4=
INX—ZEVITbND, 22 CRHRICL TV D OIEH = iR BaicEgAsh, &
LICMEICELRTHEEH) L THDH, LELE INDHPEN, HIREHORIZIT VO
T, BEOHMNZYER LD | BIERMAHD T2 2 L0355 &, BEHICHEERAR
AIREIC e D, T 2 CHRICEERONR~ A FAOPEHEZFEB T % BECS ThHH M, RkEE
PEL DRI ERMRERERD D D,

3) non-CO2 7 A D KIEHIE, RCP2.6 THnro7zZ &Ik, 2100 4F % TIZ CO2 HEHIE AR
<RV, FEVDIZFEAE T non-CO2 TR LMD, DFEV, T EOHIEIXZ D458 T
EDRREVT 20020 > T b,

FREIWTR O LR TH D0, FCRIIOFRIEZTH 2 TIIT 2 TOENEHIZ AR

T CHIRZ BIMA T2 2 EBAMETH D, ZOMICH B TOFMERAT Z 0T, N

A AT X— L BRAFEOMIGRR L 2.6Wm2 (52°C HEEER) OB TG L Ik

LWEEDLE 555720,

4. FE

UEZNETEHAL LICRIORGEE UIZEBEBUR DO THE—O BIE L o T &D &
% [2CHEE] 12O\ Tk A FEIZ 2 O & F28LrTREME 2 MG L T & 7225,

IPCC % 4 HEIZB W TTRICLUEOKIR EA-&2 2°C~2.4CIMA D Z L N FRER Y
FTUVAR62HLLEINTWER, LKA ELEZNIEZDDET VLD HDTH D (Azar
et al. 2006 7 3 >, Riahiet al. 2007 7% 1 -2, van Vuuren et al. 2007 23 2 SO} U 4 %
BARLTWE), LNLZD9H Azaretal.® 3 2D U A IR « BFRIIZIRAA 72
HDOTHDHZ & Rz CCS M L 72 & solar hydrogen ~DK 7728 6 EI1Z 72 5) \Riahi et al.

25 Z 2 CTHEET L7c DA ORIE A & 0 2°C B RO EBLATRENE (B Z AL EATHEAR O E L ik FEO— A H
7= 0 PEHEIEEIS 72 £) 129V TiE Yamaguchi et al. (2012)% 2 =2 R,
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DZFUT 2100 4£0 CO2 HEHEDS 2000 D E % 40%LL B FlE 5 K 9 A dEH SR~ —
ATAEAHEELTVWAZ E, 0D 2CHEERIZITRENH S, F%5 van Vuuren (D
WTIE 2 209 BIEANEO T U 475 RCP2.6 & L TEHRHAINIZOTEZ THIRT 55, »
FTHHIROT X TOENEHIC 2°C HEE~ORKEIZIN 5 T THukHEHED Cap A~ T
EEHEHMERGS | (52 WIXERBRIERER) 12T 52 L&t LTEBY, Z08%
EZTETTHERTERITIZIEEN L E 2SS 2520,

WIZ 2009 FEIZANFE X7~ EMF International Scenarios 7w o= 7 ks CILiEE.
overshoot DA BANKEH (BANLRIE) 2OV TIAD/L—/LITHEN6, 10 DETF LD
14 O F U FNTOWTIRFEMRE FIRSE—E OB 23R 72 1T HAEER TR O 5217
ol ZOMERLNTRoT-DiF, B EFEOEESI (BRICs 2% 2030 4, Z Ok b
[E723 2050 FZ&M) O F Tl overshoot ZFRDRIT UL ETD T F U 4T 450ppmCO2e

(2CHEE) RO A[REMEIL 72 < | overshoot H 1 TH - TH—HHIZ (14 v F V4D HH
20) ZERS LRI FEBLARBENENZ L L) Z & TH D,

AREMESH D E L2503 U A D5 BYd MiniCAM-Base Tid, SEEEOHEHE%
2050 FFETICE R EF25 2 & 77— 2 OPEH&RIE 2035 FFIZIFHKI 2 {52 F THUD 23,
2050 FEIZIE — 150% 2 B0 S, 7 b—7 313 2050 FE121E 3 (5 LA IS N5 HEH & % 2065
FITIE—122%ICE TR ST D (W T BHEEIR 2005 4F) LS F U A ThDH, R
{2 ETSAP-TIAM (% BECS ®7F& H 21X MiniCAM-Base (Z LR TRV IERWNDO TZ DET
DOFEBEITEAS, 2020 FEOFRIHIKE HA3$12974C02 & fimZ @ Eh, SRICE =
A MHEFE LD, RFWICERRNE L b s, Erb@ EELEOTXTOED
B2 i < L CiL. overshoot D MEIZETD Y 72 < 2 C HFEDEBLATHEM L X o) TE W
EEDLIDEMER, LML ZORMITY DRI SND Z LT,

T TR E /) 2.6W/m2 % H$59 van Vuuren et al. (2011)® RCP2.6 T&» 573, van
Vuuren et al.ld BEEEERG T THAAOIZIZAIEE (technically feasible) | & LoD, ZD7=%
21X, GHG RN & B4 5-6% B EDLENH D Z & (FEHEIT 1-2%) . 2010 105 D gk
LW HEHHIN S BT, 2020 ERTZICHFROPENN E — 27 24 O0ERH D 2 & BAF
FET XX —, FT ., "M A= FxLX—, CCS (£ BECS) 72 &+ _ToHifizEha
TOMEDHDHZ LR EEDO T LWRERONTND, 2D 955 2020 FRICE—7 %
oL W) FffE—2 L o THEL T OEFSRFEIRDL & 22W, A4 6 H D Rio+20 ORI
EBZTEIBEONRY, £, BEFINICIIAAS A= X —L AL DONT U AMED
R LT iuE e v, 20X H12E 2D & 2CHEZMHE L ZHUCE#T 2 2 L 13H)
ST FEORFEEZHE . ENRIEREIRAEOE L 2 L LR 2N, KRk

EEICREPE 2D BN, ER, R - SRlai, RER SRRSO EEHED
[FARFICHR D AR £ 22T E R B2 WBUR TR, KIEAE RO BFEEICOWTHMR TS 5 — &

26 TPCC % 4 WHEEBLIFTO VTV AFRHESRM L N T AT TR LIS olz2 b H-o T, 20k
BT TEE T2 2 ST RERE®RR D 5,

21



2012 FEREEAR K /BOR 2 W5 im T
WHRARS  LrkiE

201249 H 15-16 H

AHAE RS

BERETREIZLND OREARORGwR CTH D, BUEHES O IPCC 5 5 REHAZH L
MCHERT —Z 2T 52 L 2L T 2D,

BB, VTN L THIRB(LIISLETH Y, 4% OB L L TRES EH TOMFHIIER
PLED N ZELS T EMNIFE T INZ TH—I2ii 2 T Geo-engineering ® R&D & Ffuar) | itk
DHRETHD, MATAA A~ REHT LRBHBE L ONRT A I CCS 2T %
AT - HIEERY - SERURRET S RAIAT O N&E Th D,
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