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Climate Change: Key findings of the
IPCC Fifth Assessment Report (AR5S)
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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.
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Inter-governmental Panel on Climate Change (IPCC)

IPCC plenary comprises of all

{ﬁ* 7N\ countries in the world
LA\

=7 7~ >

WM UNEP « |PCC Bureau comprises of 30

elected members; IPCC elects its
bureau members once ina 6-7
years cycle

IPCC Secretariat

IPCC Plenary
IPCC Bureau
Working Working Working Task Force
Group | Group Il Group [l on

: « 3 working gr Task For
The Physical [l Climate Change Mitigation National 3 Wo g groups & a Task Force
Science Basis Impacts, of Greenhouse on NGGI

Adaptationand il Climate Change Gas
Vulnerability Inventories |
TSU TSU TSU * Authors, Contributors,

Reviewers, Review Editors
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IPCC Assessment Process

— TR Key « Rules » for [PCC Work

outline of report

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

+ COMPREHENSIVE - all the [atest relevant scientific,

Final distribution and

BureaSEREERAtthors Beriutbrpnt T technical and socio-economic [iterature published
Wordwide Is assessed
kit e + BALANCED - differring views are reflected in the
1**- order FINAL
DRAFT DRAFT reports
Authors
27 order - . + OPEN - selection of authors from all countries and
DRAFT St . : :
Y relevant discipline, wide review process by experts
and governments

and socio-economic literature, manuscripts made available for
IPCC review and selected non-peer reviewed literature produced
by other relevant institutions including industry

+ TRANSPARENT - sfrict clear procedures
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http://www.ipcc.ch/pdf/ipcc-principles/ipcc-principles-appendix-a.pdf

IPCC Assessment Reports
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Observed Mean Global Temperature
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Trend of Surface Temperature Increase

*==a Trend ~ 1.0°C per
, century

-06 -04 -02 O 0.2 04 06 0.8 1.0 1.2 15 1.75 25
Trend (°C over period)

IDCC

IPCC ARS Synthesis Report INTERGOVERNMENTAL PANEL oN ClimaTe chaneée




Greenhouse Effect

The greenhouse effect shor wovlangth

from the Sun

The natural

greenhouse effect i iaessem
increases surface

temperatures by

about 30°C.

Some solar radiation

. is reflected by
|aneaS|ng the Earth and the

greenhouse gas ﬁﬁ:;ﬁ :l?a%

concentrations radiation
tends to increase

surface ‘ o | .
temperatures. ) Radiative Forcing: Change in energy

Abou;sh:rl;nglg;rt?l(galit?n e fIUX caused by natural Or anthropogenic
' emitted from the Earth's

drivers of climate change (in Wm-2)

atmosphere.
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The Father of Greenhouse Effect

ey v * Published a paper in early 1900 highlighting
the greenhouse effect

* The first person to predict that emission of
CO, from burning of fossil fuels would cause
global warming

* Predicted doubling of CO, would result 5-6°C
: ' in global t IPCC
Svante Arrhenius increase in g oba m(:an temperature (
projection was 2-4.5°C)

(1859-1927, Nobel

Prize Winner for * Predicted it would take 3000 years to double
Chemistry 1903; The the CO, concentration (IPCC estimated this
first Swedish Nobel would be achieved within this century)

Prize Winner )
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Globally averaged greenhouse gas concentrations
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The atmospheric concentrations of carbon dioxide (CO,), methane

(CH,), and nitrous oxide (N,0) have increased to levels
unprecedented in at least the last 800,000 years.
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Ice Cores

Glacial-Interglacial Ice Core Data

ol da bl b el

Time (thousands of years before present)
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GHG emissions growth between 2000 and 2010 has been

larger than in the previous three decades

—— F-Gases

— (0, From Land Use

— €0, Fossil Fuel and
Industrial Processes

GHG Emissions [GtCO:2 eq/yr]

1970 1980 1940 2000 2010
AR5 SYR SPM.2; AR5 WGIII SPM
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Sources of emissions

Energy production remains the primary driver of GHG emissions

35%

Energy Sector

IPCC AR5 Synthesis Report

4
24% 14%  suiins
Agriculture, Transport Sector

forests and
other land uses

2010 GHG emissions

ARS WGIII SPM
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Radiative Forcing due to GHG Emissions
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Humans are changing the climate

Contributions to observed surface temperature change over the period 1951-2010

OBSERVED WARMING

Greenhouse gases

L

| I | | | ] | | I | ! I |

Combined anthropogenic forcings

‘ { Other anthropogenic forcings

—+— Natural forcings
F—— Natural internal variability

(°C)

IPCC AR5 Synthesis Report
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Humans are changing the climate

Climate Models Responses to Various Forcings

Natural + Anthropogenic Natural COz2 forcing only
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Earth is in Radiative Imbalance

Earth has been in radiative
imbalance, with more energy from
the sun entering than exiting the top
of the atmosphere, since at least
circa 1970.

More than 90% of
this extra heat is absorbed by the
ocean (high confidence)

INTERGOVERNMENTAL PANEL oN ClimaTe chaneée

Enerqy accumulation within the Earth's climate system
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Climate Change
()

Radiative Forcing
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Concentrations
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Some of the changes in extreme weather and climate events
observed since about 1950 have been linked to human influence

-,A-m-‘_-(a i A" s

AR5 SYR SPM; AR5 WGI SPM
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Impacts are already underway

 Tropicstothepoles
 Onall continents and in the ocean
« Affectingrich and poor countries

AR5 SYR SPM; AR5 WGII SPM
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Projecting Future Climate Requires GHG

Concentration Pathwa

For future climate
projections, climate
models require Emission
Scenarios. Models in ARg
use Representative
Concentration Pathway
(RCP)

IPCC AR5 Synthesis Report

Indicative anthropogenic radiative forcing for the RCPs
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Projected Mean Surface Temperature by end of 215t Century

RCP 2.6 RCP 8.

-5°C projected
(a) Change in average surface temperature (1986-2005 to 2081-21 3°5°% Pro)

Increase over
Southeast Asia
Region

[ T
2:=15 =1 =06 ¢ @6 1 16 2 & 4 & 77 9 M

The temperature increase during the last
100 years is only about 0.8°C. .

IPCC
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Projected Sea Level Rise by end of 215t Century

0.4-0.6 m
projected SLR —
| around Southeast "\‘E\
Asia region : ltis very likely
30°N that sea level will
o rise in more than
0 about 95% of the
ocean area.
30°S
, -/
90°E 180° 90°W 0°
IDCC
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Projected climate changes

Continued emissions of greenhouse gases will cause further
warming and changes in the climate system

Global mean sea level will
continue to rise during the
21st century

Oceans will continue to warm
during the 21st century

It is very likely that the Arctic sea =
. ice cover will continue to shrink e Global glacier volume will
=~ and thin as global mean surface TS “. further decrease

temperature rises

ARS WGI SPM

IDCC
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Potential Impacts of Climate Change

Increased displacement of
people

S,
d Increased poverty Coastal flooding

AR5 WGII SPM
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Limiting Temperature Increase to 2°C

Measures exist to achieve the substantial emissions
reductions required to limit likely warming to 2° C

A combination of adaptation and substantial, sustained reductions in
greenhouse gas emissions can limit climate change risks

Implementing reductions in greenhouse gas emissions poses
substantial technological, economic, social, and institutional
challenges

But delaying mitigation will substantially increase the
challenges associated with limiting warming to 2° C

AR5 WGI %PM, AR5 WGII SPM,ARS5 WGIII SPM
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Stabilization of atmospheric concentrations requires moving away from the

baseline — regardless of the mitigation goal.
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The window for action is rapidly closing

65% of our carbon budget compatible with a 2° C goal already used

Amount
Remaining:

Total Carbon %Zg
Budget:
790 Amount Used

GtC 1870-2011:

515
GtC

ARS WGI SPM
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Mitigation Measures

More efficient use of energy

Greater use of low-carbon and no-carbon energy
 Many of these technologies exist today

Improved carbon sinks

» Reduced deforestation and improved forest management
and planting of new forests

» Bio-energy with carbon capture and storage

Lifestyle and behavioural changes

ARS WGIII SPM

IDCC
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Ambitious Mitigation Is Affordable

- Economic growth reduced by ~ 0.06%
(BAU growth 1.6 - 3%)

- This translates into delayed and not forgone
growth

- Estimated cost does not account for the
benefits of reduced climate change

- Unmitigated climate change would create
Increasing risks to economic growth

ARS WGI SPM, AR5 WGII SPM
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Key Messages

{8 o5 Human influence on the climate

(1AL bant i ou climate change

CLIMATE CHANGE 2014 system is clear

Synthesis Report

/_-- b"\‘

4= A‘* - The more we disrupt our climate, the
Fanngp more we risk severe, pervasive and
iIrreversible impacts

- We have the means to limit climate
change and build a more prosperous,
sustainable future

AR5 WGI SPM, AR5 WGII SPM, AR5 WGIII SPM

IDCC
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The Choices We Make Will Create Different Outcomes

With substantial Without
mitigation additional

Change in average surface temperature (1986-2005 to 2081-2100)

AR5 WGI SPM

IDCC
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PARIS 2015 UN Climate Change Conference

Can PARIS2015 be a
great success?

PARIS2015

UN CLIMATE CHANGE CONFERENCE

COP21-CMP11

IDCC
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Framing the RISK

IMPACTS

Global

LIMA Vulnerability SOCIOECONOMIC
| PROCESSES
Natural Socioeconomic
Variability Pathways
) p
Reg ional ’ Adaptation and
National Mﬂaz::n
Climate Change p
Governance

EMISSIONS
and Land-use Change

Sustainable Development



Attribution of observed impacts to Climate Change

(A) ARCTIC

Lack of
attribution
studies in the
Southeast Asia
region
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Confidence in attribution Observed impacts attributed to climate change for
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The amount of information supporting conclusion regarding observed and projected

impacts
Topics/issues North Asia East Asia 5"‘“;:‘;““ South Asia | Central Asia West Asia
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CORDEX domains

AA° M4 A AAN° ATA° 2NN° AN n N aN° AN° 4AA° 4rFrA° aAn°
UV &IV eTv er v —ee = e - (o2 I RV N R 1)
o

SRR S
TR S,

) , & T \{.3\ —— \
Fse ; Sl
o 6ok - oy ANCEENRNENON

TR DT S _/Y i\
] : | “T‘ 3 S 2 )
A D 2 78 -
S ‘ B e ‘*_m! U
~Y@ . 2L = 3 x
, 'v( 1 1Ed
s UL

180° 210" 240" 270° 300° 330° 0° 30° 60° 90° 120" 150" 180°



The Southeast Asia Regional Climate Downscaling (SEACLID) /

CORDEX Southeast Asia Project

* 3 years project { Nov 2013 - Oct 2016) involving 17 institutions
from 13 countries (7 from Southeast Asia - Thailand, Malaysia,
Indonesia, Vietnam, Philippines, Cambodia and Lao PDR; 6 from
outside — UK, Australia, Hong Kong SAR, South Korea, Sweden
& Germany)

* To generate multi-models, multi-scenarios high-resolution
regional climate change projections for Southeast Asia & make
them freely available through ESGF

* Enhancing understanding of science of regional climate change

*  Capacity building




Southeast Asia region
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Second Phase of CORDEX (2016-2019) will focus on much higher
resolution (<5 km) to target certain application or sectors



Country

Vietnam
Philippines
Thailand

Thailand

Indonesia
Malaysia

Malaysia
Malaysia
Australia
Australia
Australia

Hong Kong SAR
United Kingdom
South Korea
Sweden

Sweden

Germany

GCM

CNRM-CM5

HadGEM2
MPI-ESM-MR
EC-Earth
CSIRO MK3.6

CanESM2

IPSL-CM5A-LR
GFDL-ESM2M
CNRM-CM5

CCSM4
ACCESS1.3

Institution & Country developed
the GCM

Centre national de Recherches Meteorologiques, France

Hadley Centre, UK
Max Planck Institute for Meteorology, Germany

EC-Earth consortium
CSIRO, Australia

Canadian Centre for Climate Modeling and Analysis,
Canada

Institute Pierre-Simon Laplace, France

GFDL, USA

Centre national de Recherches Meteorologiques, France
NCAR, USA

CSIRO, Australia

CCSM4 or CESMNCAR, USA

HadGEM2-ES

HadGEM2-AO
CNRM-CM5
HadGEM2-ES

MPI-ESM-LR

Hadley Centre, UKMO
Hadley Centre, UKMO
Centre national de Recherches Meteorologiques, France

Centre national de Recherches Meteorologiques, France

Max Planck Institute for Meteorology, Germany

RCP

RCP8.5, 4.5

RCP8.5, 4.5
RCP8.5, 4.5

RCP8.5, 4.5
RCP8.5, 4.5

RCP8.5, 4.5

RCP8.5, 4.5
RCP8.5, 4.5
RCP8.5

RCP8.5

RCP8.5

RCP8.5, 4.5
RCP8.5, 4.5
RCP8.5, 4.5
RCP8.5, 4.5
RCP8.5,4.5

RCP8.5, 4.5

RCM

RegCM4

RegCM4
RegCM4

RegCM4
RegCM4

RegCM4

RegCM4
RegCM4
CCAM
CCAM
CCAM
WRF
PRECIS
WRF
RCAS3
RCAS3

ROM



CORDEX Southeast Asia related workshops here at Manila
Observatory and Ateneo de Manila University

314 Workshop of the Southeast Asia Regional Climate
Downscaling SEACLID/CORDEX-SEA Project

1-2 June 2015, Ateneo de Manila University, Philippines 1% .. 9. A¥N 20 "(oqe S8

1t RegCM Workshop for Southeast
Asia



IPCC Fifth Assessment Report

WG1, WGII, WGIII, Synthesis
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