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1750 278 ppm (IPCC/AR5) 2012 393.1 ppm (+41%) 

(WMO-JMA/WDCGG

Mauna Loa : 400.03 ppm (2013 5 9 43% )
u  2014 4 400ppm (2014 5 26 WMO) 
u  2013 CO2 ( 396.0±0.1ppm<+42%>) (+2.9ppm)

2014 9 9 WMO-JMA/WDCGG
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CO2 emission rates among the Annex-I countries in 1990 
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318 CO2 = 3.18Gt CO2 = 8.67GtC 



2. IPCC AR5 
 

IPCC: (not policy prescriptive) 
(policy relevant)



IPCC 1988

○1990 1 (FAR) 410
 

1995 2 (SAR) 572
(discernible)

2001 3 (TAR) 881
過過去去5500年年間間にに観観測測さされれたた温温暖暖化化のの大大部部分分はは、、

(66 90%

2007 4 (AR4) 996
(unequivocal)” 

、、
(90

)” 
    “Best estimate” likely range” (

2013 14 5 (AR5) 1535  



AR5
Confidence ( ) ( WG1/SPM/TS  

Very  high confidence ( ) 
High confidence ( ) 

 Medium confidence ( ) 
Low  confidence (  

Very low confidence ( )  
 

Probability of occurrence( )  
                       Virtually certain ( : 99% - 100%  
   Extremely likely ( ) : 95% - 100%  
            Very likely ( : 90% - 100%  
                                Likely ( ) : 66% - 100%  
      More likely than not : 50% - 100%  
      About as likely as not ( ) : 33% - 66%  
                             Unlikely :  0% - 33%  
           Very unlikely :  0% - 10%  
  Extremely unlikely ( ) :  0% -  5%  
      Exceptionally unlikely ( ) :  0% - 1% 
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SPM: Longer Part: 
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 4: (transformations)  
 

 

-------------------------------------- 
*注注)：： 「「目目的的」」：：…気気候候系系にに対対ししてて危危険険なな人人為為的的干干
渉渉をを及及ぼぼすすここととににななららなないい水水準準ににおおいいてて大大気気中中のの温温室室効効果果ガガススのの濃濃度度をを
安安定定化化しし、、…(中中略略)すするるここととをを究究極極のの目目的的ととすするる。。 
 

(The ultimate objective … is to achieve, …., stabilization of  
greenhouse gas concentrations in the atmosphere at a level that 
would prevent dangerous anthropogenic interference with the 
climate system. …））



3. 



 

u  (unequivocal) 
1950

 



3 10
1850

10

 

1850 1900
( )  

 

2003 2012
( 10 ) 

 
0.78 [0.72 0.85]

 

10

(IPCC/WG1/AR5) 



 (1901–2012) , 

(IPCC/WG1/AR5) 



110 10 ) 

(IPCC/WG1/AR5) 

Global Precipitation Climatology 
Centre (GPCC)
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Global Precipitation Climatology 
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Median ice edge of September  
average for 1979 2000

Average Sea Ice Extent in September 2012 
(NSIDC) 
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Box 3.1, Fig. 1 © IPCC 2013 
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3000m  
 

***************************************** 

( WG1/AR4/SPM: 1961 3000m 
)  



u 19 2000
( )

 

u  1901 2010 : 1.7 [1.5 1.9]mmyr-1  
u  1993 2010 : 3.2 [2.8 3.6]mmyr-1  

u  2.8[2.3 3.4] mmyr-1 ( [ ] )  
 

1.1mmyr-1  
0.76mmyr-1  

0.33mmyr-1  
0.27mmyr-1  

0.38mmyr-1  
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CO2 CH4 N2O 1750
 

CO2: +40% 

CH4: +150% 

N2O: +20% 
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(IPCC/WG1/AR5) 



CO2 ( / 2002 2011 AR5
(  

•  CO2 (→
+8.3 (±0.7)
+0.9 (±0.8) (

•  CO2 (←
2.4±0.7 

(pH
2.5±1.3 

4.3±0.2
*********************************************** 
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•  (RF)

1750 CO2
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u  (Hiatus) 1951 2012
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(RCP*)  
(RF 2100 )* ) =Representative Concentration Pathways

RCP8.5

RCP2.6

(IPCC/WG1/AR5) 



RCP( 2100  
ECPs (2100 2300 ) Extended Concentration Pathways

RCP8.5

RCP2.6
RF( )

(IPCC/WG1/AR5) 
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Ø  1986 2005 (1995 ) : 
 

Ø  0.61 * 1850 1900 (
)  

**************************************************** 
* )1850 1900 1986 2005  

( 1986 2005 <1995 > ) 

2081 20100 
 

(IPCC/WG1/AR5) 



1986 2005 21 21

3.7+0.61  4.3 (3.2 5.6 ) [RCP8.5] 
  

u  RCP6.0 RCP8.5 2 (
) RCP4.5 2 ( )  

RCP2.6 2 ( ) RCP2.6  
RCP 1.5

(IPCC/WG1/AR5 ) 
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( <% >) 

TX90p percentage of days annually with daily maximum surface air temperature 
            (Tmax) exceeding the 90th percentile of Tmax for 1961 to 1990.

(IPCC/WG1/AR5) 



1995 <1086-2005> 2090 <2081-2100>

(IPCC/WG1/AR5) 
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Ø  21 RCP2.6 7%
RCP8.5 25%
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(1)  :
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ROC):

(IPCC/WG /AR5/SPM) 

 (1)       (2)       (3)       (4)      (5)



 
(Transformation)

u 

( ) 
 

u 
( ) 

 

u 

( )



6. 



u 

 
u 

( )  
u 

( )



u 
 

u 
 

u 
 

u 
 

u 

 
u 

 
u 

 
u 



7. 



CO2 (1870  
 

 

(IPCC/WG1/AR5) 



Fi
g.

 S
P

M
.1

0 

790 GtC 



 

Budget for the 2°C target:  790 GtC 
CO2 emitted until 2011:  −515 GtC 

CO2 emissions 2012:  9.7 GtC/yr 

Remaining emissions:  275 GtC 
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8. 



(1) 
•  Capture) (Storage)

(CCS) : CCS (2005 IPCC

u 
100 99 (

  1
           2 CO2

3  (a) (b)

4  CO2

 

u 
100 65 100



(2) 

•  CCS : 
BCCS(=Bio-energy with carbon and storage) 

     CO2  
     CO2  
 
•  (Renewable energy): 
  ( )  
   

2011, IPCC) 



(3) 

•  Geoengineering
:  

Ø  SRM )  
       (  

Ø  CDR**) : (
 

       
 

Solar  Radiation Management 
Carbon Dioxide Removal 
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u  ( ) COP15(2009)
(COP (to take note of)  

- 2  
     

UNFCCC  
2010 ( 87%  

UNFCCC  

u  (2010)  
UNFCCC  

2  
2050  

 
2 1.5  

(Review) 2013 2015
 



Some of the Major points of Copenhagen Accord  
ü  They agree that deep cuts in global emissions are required according 

to science, and as documented by AR4 with a view to reduce global 
emissions so as to hold the increase in global temperature below 2  
(note: from pre-industrial) , and take action to meet this objective 
consistent with science and on the basis of equity. 

ü  Adaptation to the adverse effects of climate change and the potential 
impacts of response measures is a challenge faced by all countries. 

ü  Annex  Parties commit to implement individually or jointly the 
quantified economy-wide emissions targets for 2020, to be submitted 
in the format … by 31 January 2010...  [“Emission Pledges”] 

ü  Non-Annex  Parties will implement mitigation actions, including those 
to be submitted … by 31 January 2010…  [“Emission Pledges”] 

ü  Scaled up, new and additional, predictable and adequate funding as 
well as improved access shall be provided to developing countries 
…to enable and support enhanced action on mitigation, including 
substantial finance to reduce emissions from deforestation and forest 
degradation (REDD-plus), adaptation, technology development and 
transfer and capacity-building, for enhanced implementation of the 
Convention. …



u  (2011 COP17) 
(ADP)  

2015 ( COP21) 2020  
 

 
2  

2013  
 

u  (2012 COP18)  
ADP  

2013-2020 (8 )  
********************  

)  
            (Ad Hoc Working Group on the Durban Platform for Enhanced Action) 

 



 

 

u  (2013 COP19) 
IPCC/WG1 AR5  

COP 2013 2015 (Review)  
2 ( 1.5  

AR5  
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2020  
 

2  
( )2  

(Ambition)  
 

u  (2014 COP20)  
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(WG /AR5)
GHG  

u   
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u   
u   
u  (Co-benefits)

(Adverse side-effects)

 
********************************************************** 

Equity
 

(Common but differentiated responsibilities)  
 

 



(GHG)
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CO2
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CH4

N2O 
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(IPCC/WG3/AR5)
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u  47% 30 11  
(3 ) ( )  

u  2010 ( 490 <49 >CO2eq/yr) 
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