Climate Change 2013: The Physical Science Basis

Working Group | contribution to the IPCC Fifth Assessment Report

2014 9 5

Disclaimer:
The views expressed in this document are those of the author, and do not necessarily reflect the views and policies of the Asian DevelopmentBank (ADB), its Board

of Directors, or the governments they represent. ADB does not guarantee the accuracy of the data included in this document, and accept no responsibility for any
consequence of their use. By making any designation orreference to a particular territory or geographical area, or by using the term “country” in this document, ADB
does notintend to make any judgments as to the legal or other status of any territory or area.


x1z
Stamp


.06 -04 -02 0 02 04 06 08 10 125 15 1.75 25
Trend (°C over period)

1860 - 2005: 0.75 WG1 AR4

1906 - 2005: 0.74 WG1 AR4







A ATIFLLE
e e A

SZEik , LABE il:: Lr!:: il BNHBEE




o,
&

)

()

-0.2
-0.4
-0.6

)

Illl;llllillll‘

«_on)
<

0.4
0.2
0.0

-0.2

-0.4

0.8

)

IIIIIl"']‘IIIIIlI

100

-50
-100
-150
-200

)

9

@ oD
<

12

10 [~

]
-k
0
@ oD

1900

1950

2000 1940 1960 19280 2000

130 (1880 2012 )

1983—2012

0.85
1400 30







(1022 J)
o

10 F

| S RS P I S S SRR S
1900 1920 1940 1960 1980 2000

€ 1971-2010 17x10%2
¢ 19932002 2003-2010

& 1970
¢




SDD | 1 1 I'
B Upper Ocean ’

I Decep Ocean Yy
ilf—— Ocean warming :
€ 9396 of the increase in
energy in Earth’s climate

system (Ahigh confidence)

I A tmosphere

¢ =« —  UUncertainty

200

| €® 396 go into warming the
s land
== 1=} . - c
g % € 396 into melting of ice
- (glaciers, ice sheets)
==y € 196 into warming the
P 1 e atmosphere
D ] .. _.
.;- -
50 4 _f L
f- \- - !
_1 DD I I I I
1980 1990 2000 2010

Time (yr)

1971-2010

700




1970 1980 1990 2000 2010

updated from Cogley, 2009
updated from Cogley, 2009: incl. GL
Gardner et al., 2013

08 Gardner et al., 2013: incl. GL
- Hirabayashi et al., 2013 20
updated from Leclercq et al., 2011
0.6
— (area weighted): incl. GL | 15
._,(3 = Marzeion et al,, 2012
52 0.4 Marzeion et al., 2012; incl. GL
w 10
w
< w
v 0.2 |
8 > m
= =)
S o lo 2
£
S 02 | -5
: 1971-2009
L | 410

=
iy

o
-

" 226[91-361]Gt/
Bl 19932009
275 [140-410] Gt/

0.8

15
500 ¢

400 |

=

300

200 |

o
0

(A y ww) 378

100

ice mass loss rate [Gt / yr]

1970 1580 1990 2000 2010



= 3000 1 8
g Greenland :
@ Cumulative ice mass loss
k=, Uncertainty range 6
g 200 M 1992 2001 34
E m
g ‘3 [ 6 - 74] Gt
P =
: 2 2002 2011
e ° 215 [157-274]
| 1992 1994 1906 1998 2000 2002 2004 2006 2008 2010 2(5!1'22 Gt
Year
10

L
=]
=]
(=]
o

- o P 1992 2001
£ o BB 30 [ 37 - 97] Gt
- - | 2002 2011

| 147 [72-2217 6t

1982 1994 1996 1968 2000 2002 2004 2006 2008 2010 2012
Year




pogy o9

14

— —
(00) o N

(million km?)

(0))

7/-8-9

\ Start of satellite

data

4
1900

1979-2012

1920

1940

1960

1980

2000

3.5%-4.1%(0.45-0.51

9.4%-13.6%

0.73-1.07




+41% | 2013 "

360

320

280

240

CO, Concentration (ppm)

200

800 700 600 500 400 300 200 100
1000 years before the present

(Lathi et al., 2008, NOAA)

2012
393ppm 1819ppb 325ppb (1750 )

41% 160% 20% ‘




C0, CH, N
80

GAW

4 30%
1750

(EDA

co,

26%

40%

)

0.1



T I L S S B BN S B N S B B N B B N B B i I
191~ fossil fuel and cement from energy statistics N 2002 2011
land use change from data and models ¢
residual land sink CO
c L measured atmospheric growth rate _ 2
'% 5l - ocean sink from data models n 8.3GtC 2011
ET - 9.5GtC 1990
Y - 0
8 o emissions J o4%
Lo b | . CO,
c c
Q -E 0 | L
gs |
o E — 1 0.9GtC
£ ®© partitioning
B 1750 2011
g6, 1
c
< | ] CO,
_ _ 375GtC
S - [
10— —
1 I 1 1 1 1 | 1 1 1 1 | 1 | 1 1 | 1 1 1 1 | 1 1
1750 1800 1850 1900 1950 2000 180GtC

Year

555GtC

240GtC
155GtC
160GtC




Emitted Resulting Atmospheric T : P .
neeund S Radiative Forcing by Emissions and Drivers
d r T T r T '|
S cCO, Cco. — 168 [1.33 10 2.03)
3 F
% CH, co, HO -% 4 05T 07410 120
o Halo- s =
¥ carbons HCFCs m e i i <
=
; N.O MO l QA7 13m0
g co Co, I}}i 0.23 [0.16 1 0.30]
E g NMYOC co 010 (005 0 0. 15)
z g ! EI 10 )
s
MO Mitrat b 015 [-0.34 tn 0.03]
§ Fl
£ Aerosols and | 11 i
E PTECUrsSors | Oeganic Carbon Black l—— AT LT e
2 (Mimecal o
oy Cloud Adjustments =
e e Canrhon .- i - 3
ufrdl:.!'::-l-c- Lﬂr due to Aerosols i i : AR IR 0
Albedo Change 05 [-025 to ~0.05
due to Land Use | T i J
B Changes in 305 [0.00 5 0.10
3 Solar lrradiance i+ 0,05 [0.00 to 0.10]
| 228 [1.13 In 3.33)
) oo11 [ e——
Total Anthropogenic
~ 1900 [N —— 125 084 10 1.8
RF relative to 1750 _
1950 -—r v 0.57 (028 1o 0 &5)
. | . | i | : |

© Yann Arthus-Bertra'ﬁ

-1 0 1 2 3
Radiative Forcing relative to 1750 (W m 2)

2_29[1.13-3.33] / AR4
0.05[0.00-0.10] /

2005
1970

2011
43%,



Global average surface temperature change

6.0 - [ Mean over
2081-2100
j = historical
= RCP2.6
4.0 [ = RCP8.5 54 _ -
o y
2, 20 = o
i B ®
08"
0.0 - g é S
g
“20 | ]
1950 2000 2050 2100

19862005

0.3-0.7

20162035
2081-2100

1S



.

Sea lea (10°Km)
-

&

North America

et e 1951 2010

L L
1.0 1960 2010

OHE (1074)
oo oo
o e s

OHG [1074)

S J 8
1910 1960 2010 o}

South America
South Pacific ; 65D

1810

2010
[ el | o indian Ocean

-1 -
1910 1960

1810 1960 200

Australia

e

OHC (1074)

OHG [(1074)
e N

PR
1960 2010

1860 2010

x_:uml'.:.\'-u o™y

=10 1500 010

Antarclic

Southern Ocean

OHC (1070)
s o

Sea loe (10°%Km’)
& mom o

L
1810

Global Averages

Land Surface Land and Ocean Surface Ocean Heat Gontent

OHC (10%4)
= B 2

=

B Models using only natural foreings
Models using both natural and anthropogenic forcings




Cumulative total anthropogenic CO; emissions from 1870 (GtCO3)
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Cumulative total anthropogenic CO, emissions from 1870 (GtCO3)
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(a) Urban Agglomerations 2010 with Observed Climate Change, Trend Period 1901-2012
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