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IPCC WG1 AR5 Climate Change 2013: The

Physical Science Basis

ipce e The IPCC has released its WG1
s ow.chnare chanee AR5 Climate Change 2013: The
Physical Science Basis on 27 Sept
2013 in Stockholm, Sweden

* The Summary for Policymakers
(SPM) can be downloaded from
the IPCC website
http://www.ipcc.ch and
www.climatechange2013.org

* This lecture highlights key
findings of the report [SPM, TS,
Underlying chapters]
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Outline

* IPCC: Historical perspectives, roles &
functions, assessment process

* Key findings based on observations
* Detection and attribution

* Future climate projections

* Relevance to Southeast Asia region
* Summary
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Global Warming / Climate Change

These four questions were not easy to
answer

What is the status of climate change?
What are the causes?
How can we be affected?
How can we mitigate and adapt?
In fact IPCC was established by the

United Nation 25 years ago to provide
answers to these questions
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Why IPCC?

* Prior to the establishment of IPCC, growing number of
literatures indicate the Earth’s climate system is warming
due to increasing GHG concentration in atmosphere

* Independent, objective, fair and transparent assessment of
the state of global climate system is required

* For this reason, United Nations General Assembly (UNGA) 42
proposed the establishment of IPCC and in 1988 IPCC was
established under WMO and UNEP

« The IPCC provides such assessment and this becomes the
source of information particularly to policy makers and
UNFCCC on 1. Causes of climate change, 2. Potential
impacts on built and natural systems and socio-economic,
3. Possible response options.

L
IDCC “i) &
climate chanee -



IPCC Reports

WORLD WTIORO AL ORGIATICN UNSTID NETONS FAVRromueN] PecGrARt ) e e ol - o : . W p—
INTERGOVERMMENTAL PANEL ON CLIMATE CHANGE S . 3T () CEShAS of Wby e e S SO A @ Working Groo (REIRRRRCTRRS e
Z 2 - 2 : : ) Repors of the [nnerngiiiimtal M ) ey 3 - —
= s . : J g o = o i DS B y
.- - s -
- e SR
-~ v . \
L7 =
T AT
=

FAR 1990
Nobel Peace Prize 2007

Jee

CLIMATE CHANGE 2014

Mitigation of Cimate Change

I OO N Y .
FHTR BRI RN 4 T

AR5 WGI 2013 AR5 WGII 2014 AR5 WGIII 2014 IDCC g\:‘;\} ‘y’,:"}}
INTERGOVERNMENTAL PANEL onN ClimaTe chanee L o




-
IPCC Special Reports

! MANAGING THE RISKS OF EXTREME
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How IPCC produces these reports?
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IPCC doesn’t involve
at this stage
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IPCC Assessment Process

el e Key « Rules » for IPCC Work

outline of report

WG /IPCC
accepts/approves
Governments, Report and SPM
organisations
nominate experts

Final distribution and + COMPREHENSIVE - all the latest relevant scientfic,

Bureaux seféct Authors Government

Review of SPM technical and socio-economic lterature published
Wordwide is assessed
Authors Authors . : ; ;
prepare prepare + BALANCED - diferring views are reflected in the
1**-order FINAL
DRAFT Authors Sl repons
2" order “‘T’ + OPEN - selecton of authors from al counries and
i relevant discipline, wide review process by experts
and governments

+ TRANSPARENT - strict clear procedures
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Key SPM Messages

19 Headlines

on less than 2 Pages

14 Chapters
Atlas of Regional Projections

54,677 Review Comments
by 1089 Experts

2010: 259 Authors Selected

2009: WGI Outline Approved

IPCC

INTERGOVERNMENTAL PANEL oN ClimaTte change

WORKING GROUP | CONTRIBUTION TO THE
FIFTH ASSESSMENT REPORT OF THE
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE




The Relative Comprehensiveness of
IPCC WG1 AR5

observations

paleoclimate
sea level
clouds

carbon cycle

regional change

FAR 1990
11 Chapters

v
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SAR 1995
11 Chapters

v
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TAR 2001
14 Chapters

v

AN NN

AR4 2007
11 Chapters
v’
v

AR5 2013
14 Chapters




Key Statement / Headline of IPCC WG1
AR5 SPM

Warming of the climate system is
unequivocal, and since the 1950s, many of
the observed changes are unprecedented
over decades to millennia. The atmosphere

and ocean have warmed, the amounts of
snow and ice have diminished, sea level
has risen, and the concentrations of
greenhouse gases have increased
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Observed globally averaged combined land and ocean
surface temperature anomaly1850-2012
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(IPCC 2013, Fig. SPM.1b)
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Warming in the climate system is unequivocal
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Temperature
anomaly (°C)
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Observed change in precipitation over land

4 MM a AnNanN . AAPFA AU

| Wetter region became
ﬁ more wetter and drier
'~ ' become more drier since
' the second half of the 20th
century
' Extreme weather & climate -
events became more
frequent c
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GIamers and ice meltlng
has accelerated in
unprecedented speed In
the last decade
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Atmospheric CO2

'§ 380 40% increase since
re-industrial period
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Surface Ocean CO2 and pH
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What is Radiative Forcing?

* Change in energy flux
caused by natural or

anthropogenic drivers of

The naltral —— climate change (in Wm)

greenfouse effect  Syrrenimes

Increases surface

PR - Positive 2 near-surface
. oy warming; Negative 2>

hoeasng e .

greenhouse gas coolin g
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tends to increase ' }TM(_)EPHER ; ) )

surface =< % « Puts various drivers on
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Except volcanic,
changes
gradual

Anthro. faster
since ~1970,
CO2 largest
every decade
since 1960s

(IPCC 2013. Fig 8.18)
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Radiative forcing of climate between 1750 and 2011 .

onfidence
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Radiative forcing of climate between 1880 and 2011
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More than 90%
of this extra heat is absorbed by the
ocean (high confidence)

°
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Detection and Attribution

The complexity of climate model over time
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Climate Models Responses to Various
Forcings

Natural + Anthropogenic Natural CO2 forcing only
(a) -v—vb-MvIvalvv'[v-vlvvvl"'lvvvl": (b) ;"v‘o'l-"'a'd]cvnij:r;v'-vvlv:vlv"-'vv"'v. (c) AL ELALELE BLALEL AN B AL LS LA A BLELELE ELELELE LR
1.5 = CMIP5 " 15F 08 = GISTEMP 5}
~ [ = observations 1 ~ | osb=MLOST o
¢ A 0 |
- ; ’0‘4- ~ :
210t g 10F o2} 2 1.0
E .00 E 1
9 | 2 | o
@ I B ] ASSUUERAL AN ——— @
g ‘ | §0.5~ 1860 1880 1000 1020 1940 1960, 1980 2000 0 05
1 & 3 - |
g | & g
8 1 Q 8. b
£ : £ 00 50.0
- { F } - F
°05' (1 SN P PPN IS PR Paarl 'OS'A.I PP EPEPEPS EPEPEPS PUPEP PR EEPRPE P '05" Fl ePTHd el Lt fanerd Brrra B 1 :

1860 1880 1900 1920 1940 1960 1980 2000 1860 1880 1900 1920 1940 1960 1980 2000 1860 1880 1900 1920 1940 1960 1980 2000

Year Year Year
[ ]
IPCC AR5 Working Group | ID CC {“3;) (o)
Climate Change 2013: The Physical Science Basis INTERGOVERNMENTAL PANEL ON ClimaTe chanee  wwmo UNEP

(IPCC 2013. Fig TS.9)



Observed warming consistent with that expected
from anthropogenic factors and inconsistent with
that expected from natural factors
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Future Climate Projections

For future climate
projections, climate
models require Emission
Scenarios. Models in AR5
use Representative
Concentration Pathway
(RCP)
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Indicative Anthropogenic Radiative Forcing (RF)
for RCPs
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Projected Global Average Temperature Change by end of
21st Century
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The temperature increase during the last

100 years was only about 0.8°C.

IpCC

: » climate change

Mean over
2081-2100

RCP4.5

RCP8.5 i

RCP6.0

> f
w0 - Q9

NEP

(IPCC 2013. Fig SPM.7a)



Projected Global Average Temperature Change by end of
21st Century

RCP 2.6 RCP 8
(a) Change in average surface temperature (1986-2005 to 2081-2

(IPCC 2013. Fig SPM.8
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The temperature increase during the last
100 years is only about 0.8°C.
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Projected Air Temperature (DJF) (RCP4.5)

2016-2035

2046-2065

2081-2100
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Projected Average DJF Temperature Change Over
Southeast Asia Region (Land)

Temperature change Scutheast Asia (land} December-February
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Projected Air Temperature (JJA) (RCP4.5)
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Projected Average JJA Temperature Change Over
Southeast Asia Region (Land)

Temperature change Southeast Asia (land) June-August
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Projected Precipitation Change by end of
21st Century

Some regions will
. become more wetter and
{ others become more
. drier. Extreme weather/ 3
climate events will
become more frequent
and intense

(IPCC 2013. Fig SPM.8b)
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RCP 2.6 RCP 8.5

N(

Arctic will be ..
 nearly ice-free by
the end of the 21st

century
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(a) Global ocean surface pH
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(b) Change in ocean surface pH (2081-2100)
RCP2.6 RCP4.5
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ltis very likely
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Monsoon & Dominant Modes of Climate
Variability
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Schematic Representation of MJO eastward propagation from
Indian Ocean to western Pacific Ocean
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El Nino-Southern Oscillation  |pcCc AR5 Chapter 14
* There is high confidence
that ENSO will remain
the dominant mode of
interannual variability in
the tropical Pacific, with
global effects in the 21st
century.

Due to the increase in
moisture availability,
ENSO-related
precipitation variability
on regional scales will
likely intensify.
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Temperature anomaly relative to 1861-1880 (°C)
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RCP2.6 would be the Emission Scenario to follow if we

were to cap warming at 2°C
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N “Urging all Parties
ITED NATIONS O to the Kyoto

CLIMATE CHANGE CONFERENCE
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SUMMARY

« Warming of the climate system is unequivocal, and since the 1950s, many of
the observed changes are unprecedented over decades to millennia.

« The atmosphere and ocean have warmed, the amounts of snow and ice have
diminished, sea level has risen, and the concentrations of greenhouse gases
have increased

* Human influence on the climate system is clear

« Continued emissions of greenhouse gases will cause further warming and
changes in all components of the climate system.

» Global surface temperature change for the end of the 21st century is likely to
exceed 1.5°C relative to 1850 to 1900 for all RCP scenarios except RCP2.6.

« Limiting climate change will require substantial and sustained reductions of
greenhouse gas emissions
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