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Let us think about the future of
these children from Machakos in a
warming climate




CO, Concentration, 16 March 2017

(Keeling curve)
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Source: scripps.ucsd.edu/programs/keelingcurve/
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The concentrations of CO, have increased to levels

unprecedented in at least the last 800,000 years. y




Global ocean surface pH (projections)

Ocean Acidification, for RCP 8.5 (orange) & RCP2.6 (blue)
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Oceans are Acidifying Fast ..........

Changes in pH over the last 25 million years
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* It is happening now, at a speed and to a level not experienced by marine
organisms for about 60 million years

*Mass extinctions linked to previous ocean acidification events

- Takes 10,000’ s of years to recover

furley etal. 2006 Slide courtesy of Carol Turley, PML
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Each of the last three decades has been successively warmer
at the Earth’s surface than any preceding decade since 1850.

In the Northern Hemisphere, 1983-2012 was likely the warmest
30-year period of the last 1400 years (medium confidence).

(IPCC 2013, Fig. SPM.1a)



2015= warmest year since 1880

Land & Ocean Temperature Percentiles Jan-Dec 2015
NOAA'’s National Centers for Environmental Information
Data Source: GHCN-M version 3.3.0 & ERSST version 4.0.0

Record Much Cooler than Near Warmer than Much Record
Coldest Cooler than Average Average Average Warmer than Warmest
Average Average

fl \‘
V Wed Jan 13 12:15:02 EST 201¢



The northern Indian Ocean really just incredibly
warm (end of April 2016). Numerous 32°C
surface temperature

-
CDAS Sea Surface Temperature (°C)
Analysis Time: 06z May 01 2016 TROPICALTIDBITS.COM
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https://twitter.com/anthonywx/status/726766892103438337




Six weeks worth of rain has fallen in
three days over parts of France (may 2016)

Markus Schreiber / AP



The Louvre and Musée d’Orsay in
Paris evacuated their vaults (may 2016)
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In Germany, many residents weren’t
prepared for the mass flooding as the rain
pelted down (May 2016)
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Coral reefs are dying

American Samoa (from www.globalcoralbleaching.org)



Only 7% of the Great Barrier Reef has
avoided coral bleaching (May 2016)
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NORTHERN SECTOR
522 reefs surveyed
81% severely bleached
<1% not bleached

CENTRAL SECTOR
226 reefs surveyed

33% severely bleached
10% not bleached
% SOUTHERN SECTOR
B

163 reefs surveyed
1% severely bleached
25% not bleached
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JCU Australia - ARC Centre of Excellence for Coral Reef Studies / Tom Bridge and James Kerry



-0.973

Northern Hemisphere Sea Ice Anomaly
Anomaly from 1979-2008 mean
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Plateau Glacier (1961)
(Alaska)

http://www.weather.com/news/science/environment/alaskas-glaciers-capturing-earth-
changing-our-eyes-20131125?cm_ven=Email&cm_cat=ENVIRONMENT _us_share



Plateau Glacier (2003)
(Alaska)

http://www.weather.com/news/science/environment/alaskas-glaciers-capturing-earth-
changing-our-eyes-20131125?cm_ven=Email&cm_cat=ENVIRONMENT _us_share



‘Change in average sea-level change
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Greenland Ice Mass Loss 2002-2009
Derived From NASA GRACE Gravity Mission

Greenland

GREENLAND MASS VARIATION SINCE 2002

Data source: e mass measureament by MASA's Grace satellites.
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Velicogna, Geophysical Research Letters, 2009
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J. Wahr, U. Colorado

B. Holt - JPL



Why the IPCC ?
Established by WMO and UNEP in 1988

to provide policy-makers
with an objective source of
information about

e causes of climate change,

e potential environmental
and socio-economic
impacts,

e possible response options
(adaptation & mitigation).

WMO=World Meteorological Organizatior

UNEP= United Nations Environment
Programme
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What is happening in the
climate system?

4

What are the risks?
4

| | What can be done?
y
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Key messages from IPCC ARS

- Human influence on the climate system is clear

- Continued emissions of greenhouse gases will
increase the likelihood of severe, pervasive and
irreversible impacts for people and ecosystems

- While climate change is a threat to sustainable
development, there are many opportunities to
integrate mitigation, adaptation, and the pursuit
of other societal objectives

- Humanity has the means to limit climate
change and bhuild a more sustainable and
resilient future

IPCC ARS Synthesis Report INTERGOVERNMENTAL PANEL oN ClimaTe changée wmo UNEP



Risk = Hazard x Vulnerability x Exposure
(Katrina flood victim, New Orleans, 2005)
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AP Photo - Lisa Krantz (http://lisakrantz.com/hurricane-katrina/zspbn1k4cn17phidupe4f9x5timzdr)
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Level of additional risk due to climate change
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AR5, WGII, Box SPM.1 Figure 1
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Cumulative total anthropogenic CO, emissions from 1870 (GtCO5)
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Cumulative total anthropogenic CO, emissions from 1870 (GtC)

Cumulative emissions of CO, largely determine global mean
surface warming by the late 21st century and beyond.

[ J
IPCC AR5 Working Group | IDCC {f‘i} v::ﬁy

Climate Change 2013: The Physical Science Basis INTERGOVERNMENTAL PANEL oN ClimaTe chanee wMo UNEP



Cumulative total anthropogenic CO, emissions from 1870 (GtCOy)
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Limiting climate change will require substantial and
sustained reductions of greenhouse gas emissions.

°
IPCC AR5 Working Group | IDCC

Climate Change 2013: The Physical Science Basis INTERGOVERNMENTAL PANEL oN Climate change




The window for action is rapidly closing

65% of the carbon budget compatible with a 2°C goal is already used
NB: this is with a probability greater than 66% to stay below 2°C

Amount
Remaining:

1000

GtCO,

Total Carbon
Budget:

2900

GtCO,

NB: Emissions in 2011: 38 GtCO2/yr AR5 WGI SPM

IPCC ARS Synthesis Report INTERGOVERNMENTAL PANEL oN ClimaTe chanee wMo UNEP



Source: Centre for Science and Environment, Delhi



Process

United Nations
Framework Convention on
Climate Change

1992

1997

2009/
2010

2011

COP17/CMP7
 UNITED NATIONS

DURBAN SOUTH AFRICA

DOHA 2012
COPI8-CMP8

o

-

PARIS2015
COP21-CMP11

2012

2015

United Nations Framework
Convention on Climate Change

Kyoto Protocol

Copenhagen Accord & Cancun Agreements

Durban Platform
Start Negotiation 2015 Agreement

Kyoto Protocol : 2¢ verbintenissenperiode

Akkoord van Parijs




“Dear President Obama
& The United States Congress,
fomorrow
s from 1

will g
The UN Climate Change Conference
in Copenhagen

As business leaders we are optimistic that President Obama is attending
Copenhagen with emissions targets. Additionally, we urge you, our govemment, to strengthen
and pass United States legislation, and lead the world by example. We support your effort

to ensure meaningful and effective measures to control climate change, an immediate
challenge facing the United States and the world today. Please don't postpone the earth.

If we fail to act now, it is scientifically irefutable that there will be catastrophic and imeversible
consequences for humanity and our planet.

We recognize the key role that American innovation and leadership play in stimulating the
worldwide economy. Investing in a Clean Energy Economy will drive state-of-the-art
technologies that will spur economic growth, create new energy jobs, and increase our
energy security all while reducing the harmful emissions that are putting our planet at risk.
We have the ability and the know-how to lead the world in clean energy technology

to thrive in a global market and economy. But we must embrace the challenge today to
ensure that future generations are left with a safe planet and a strong economy.

Please allow us, the United States of America, to serve in modeling the change necessary to
protect humanity and our planet.

In partnership,

Chvis Anderson, Curator, TED _ Richard Baker, Chaiman, Lord & Taykor _Dan, David & Laureen Barber, Biua Hil Gvis Blackwe, Founder, stand Records, isiand Outpost
Graydon Carter, Editr, Venity Fair Deepak Chopra, Adknct Professor, Kelogg School of Business and Management  Yvon Chouinard, Foundes, Patgoria
Ben Cohen, Jerry Greenfield, Co-founders, Ben & Jenry's Gragory Gobert, Creator, Ashes & Snow  Kenneth Cole, Chairman, Kenneth Cole

Paulette Cole, CEO & Creative Director, ABC Home, ABC Carpet & Home  Tom Colicchio, Chef & Owner, Craft Restatrants.

K Crawford, Gary Erckson, Co-Owners & Co-CEOs, Cif Bar & Company  Stove Ell, Founde, Chairman & Co-CEO, Chipotie Moxoan Gell, in.

Eloen Fishey; CEO, Eloen Fishar _ Walt Froese, CEO, Ben & Jorrys Homemade

Mitchel Goid, Chairman, Bo Willams, President, Co-Founders, Mitchol Gold + Bob Willams - Matt Gadman, Co-Founder & CEO, Bue Man Group

Setn Gokdman, CEO, Honest Tea  Robert Grebler, Founder, Pokonobe Assoclates, Jenga Licensor  Adian Grenie, Reckdess Produciions

Aan Hassenfold, formor Chelrman, Hasbro, Inc.  Don Hazen, Exocutive Editor, AtorNot_Gary Hirshberg, CEO, Stonyfiold Yogurt

Jefirey Hollender, CEQ, Seventh Generalion  Kate Hucison, Devid Babak, Co-Founders, David Babai for WidA _ Mike Kaplan, CEO, Aspen Sking Company
Mchaol Kieschric, President, Crodo Moble Sheryl Leach, Creator & Founder of Bamey  Sven-Olof Lindblad, Founder, Lindblad Expeditions

Danny Meyer, CEO, Union Square Hoapitalty Group _ Laura Michalchyshyn, President & GM, Planet Grean, Discovery Communications

Wil Reap, Chaiman & Founder, Gardener's Supply Company  Horst Rachelbacher, Founder, Aveda, Founder & CEO, Inteligent Nutrients

David Rockwod, Founder & Owner, Rockwel Group Mary Bk, Furce Chef & CEO, City Bakery, Bidbath Groen Bakery

Mchael Rupp, CEO & President, The Rockport Company  Gordon Segal, Chairman, Crate & Barrel ~ Jeff Skoll, Founder, Participant Media and Skoll Foundation
Harvey Spevak, CEO, Equinox  Greg Stetenpohl, Foundes, et kit S, s, Aok UBA

Martha Stewart, Founder, Martha Stewart Living Omvimedia, Inc.  Jefirey Swartz, CEO; Timberand  Tom Szaky, CEO, T

'Donaid J. Trump, Chairman and President, Doneld J. Trump Jr, EVP, Eric . vaw FVP Nanka M. Trump, EVR, The Trump Organization

Jean-Georges Vongerichten, Executive Chof & Owner, Jean-Georges

if you want to go quickly, go alone. if you want to go far, go together. african proverb

Business leaders, sign onto thi nitiative: businessleadersdenvironmentalchange.us




:,_"i;-i'f‘{fiDear President Obama
& The United States Congress,

Tomorre

leaders from 15‘7;?}‘ oD
will gather at
The UN Climate Change Conference
in Copenhagen
to determine

the fate of our planet.

As bUSlneSS leaders we are optimistic that President Obama is attending
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AS business leaders we are optimistic that President Obama is attending

Copenhagen with emissions targets. Additionally, we urge you, our govemment, to strengthen
and pass United States legislation, and lead the world by example. We support your effort

to ensure meaningful and effective measures to control climate change, an immediate
challenge facing the United States and the world today. Please don't postpone the earth.

If we fail to act now, it is scientifically irefutable that there will be catastrophic and meversvble
conseqguences for humanity and our planet.

We recognize the key role that American innovation and leadership play in stlmulatlng the
worldwide economy. Investing in a Clean Energy Economy will drive state-of-the-art
technologies that will spur economic growth, create new energy jobs, and increase our
energy security all while reducing the harmful emissions that are putting our planet at risk.
We have the ability and the know-how to lead the world in clean energy technology

to thrive in a global market and economy. But we must embrace the challenge today to
ensure that future generations are left with a safe planet and a strong economy.

Please allow us, the United States of America, to serve in modeling the change necessary to
protect humanity and our planet.

In partnership,

Chris Anderson, Curator, TED Richard Baker, Chalrman, Lord & Taylor Dan, David & Laureen Barber, Blue Hl  Chris Blackwell, Founder, Island Records, Istand Outpost
Graydon Carter, Editor, Vanity Fair Deepak Chopra, Adjunct Professor, Kellogg School of Business and Management  Yvon Chouinard, Founder, Patagonia

Ben Cohen, Jerry Greenfield, Co-founders, Ben & Jerry's Gregory Colbert, Creator, Ashes & Snow  Kenneth Cole, Chairman, Kenneth Cole

Paulette Cole, CEO & Creative Director, ABC Home, ABC Carpet & Home Tom Colicchio, Chef & Owner, Craft Restaurants

Kit Crawford, Gary Erickson, Co-Owners & Co-CEOs, Ciif Bar & Company Steve Elis, Founder, Chairman & Co-CEO, Chipotie Mexican Gril, Inc.

Elleen Fisher, CEO, Elleen Fisher Walt Freese, CEQ, Ben & Jerry's Homemade

Mitchell Gold, Chalrman, Bob Willams, President, Co-Founders, Mitchell Gold + Bob Wiliams = Matt Goldman, Co-Founder & CEO, Blue Man Group



196 Parties "
150 Heads of State and
Govt

* 36.276 participants




Ir les Changements Climatiques 2015

COP21/CMP11

Paris, France
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The Paris Agreement

: Key elements

Convention-cadre sur les Dist. lminde
changements climatiques

rangais

Binding
Universal
Fair
Ambitious
Dynamic

Transparent

GE.15-21932 (F) 151215 161215 I &'} 42;“:; ‘.‘
T e rercr 65 SN

Vision / Long term objectives
Difféerentiation of efforts
Ambition cycle

Mitigation

Adaptation / Loss & Damages
Financial flows

Transparency & compliance

* Main text: 25 pages (English version)
e Accompanying COP Decision (implementation plan and
pre-2020 action): 36 pages
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Universal
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GHG target o
Non-GHG target only

Actions only

(GHG target and non-GHG target

ﬁrﬂcﬁmm 189 INDCs submitted by 15 December 2015

Source : World Resources Institute




Paris agreement: universal, differentiated, transparent

Obligation to maintain successive targets and to pursue domestic measures
Obligation to report information necessary to track progress

GHG target

Non-GHG target only

Actions only

GHG target and non-GHG target
Non-GHG target and actions
No INDC submtted

Source : World Resource Institute



Paris Agreement

* Article 2:

+ (...) to strengthen the global response to the threat of climate

change, in the context of sustainable development and efforts
to eradicate poverty, including by:

» Holding the increase in the global average temperature to
well below 2 °C above pre-industrial levels and to pursue
efforts to limit the temperature increase to 1.5 °C above pre-
industrial levels, recognizing that this would significantly
reduce the risks and impacts of climate change;

» Increasing the ability to adapt (...) and foster climate

resilience and low greenhouse gas emissions development, in
a manner that does not threaten food production;

» Making finance flows consistent with a pathway towards low
greenhouse gas emissions and climate-resilient development



Paris Agreement
-

* Article 3:

+ As nationally determined contributions to the global response to
climate change, all Parties are to undertake and communicate
ambitious efforts (...) with the view to achieving the purpose of
this Agreement as set out in Article 2.

The efforts of all Parties will represent a progression over time,
while recognizing the need to support developing country
Parties for the effective implementation of this Agreement.



Paris Agreement
-

* Article 4:

+ 1.(...) Parties aim to reach global peaking of greenhouse gas
emissions as soon as possible, recognizing that peaking will
take longer for developing country Parties,

+ and to undertake rapid reductions thereafter in accordance
with best available science,

+ 50 as to achieve a balance between anthropogenic emissions
by sources and removals by sinks of greenhouse gases in the

second half of this century, on the basis of equity, and in the
context of sustainable development and efforts to eradicate poverty

+ 3. Each Party’s successive nationally determined contribution
will represent a progression(...)



Paris Agreement
- ... ...

* Article 4 (cont.):

+ 4. Developed country Parties should continue taking the lead by
undertaking economy-wide absolute emission reduction targets.

+ Developing country Parties should continue enhancing their
mitigation efforts, and are encouraged to move over time
towards economy-wide emission reduction or limitation targets
in the light of different national circumstances.

+ Each Party shall communicate a nationally determined
contribution every five years

+ Parties shall take into consideration in the implementation of
this Agreement the concerns of Parties with economies most
affected by the impacts of response measures, particularly
developing country Parties.



Paris Agreement

S
* Article 5:

+ Parties should take action to conserve and enhance, as
appropriate, sinks and reservoirs of greenhouse gases (...)
including forests.

+ Parties are encouraged to take action to implement and support
(...) policy approaches and positive incentives for activities
relating to reducing emissions from deforestation and forest
degradation,

* Article 6

+ 4. A mechanism to contribute to the mitigation of greenhouse
gas emissions and support sustainable development is hereby
established under the authority and guidance of the Conference
of the Parties (...) for use by Parties on a voluntary basis.



Paris Agreement

* Article 7

+ Parties hereby establish the global goal on adaptation of
enhancing adaptive capacity, strengthening resilience and
reducing vulnerability to climate change

e Article 8

+ Parties recognize the importance of averting, minimizing and
addressing loss and damage associated with the adverse effects
of climate change, including extreme weather events and slow
onset events, and the role of sustainable development in
reducing the risk of loss and damage.



Comparison ot gilobal emission levels resulting
from the intended nationally determined
contributions in 2025 and 2030 with other

trajectories

Least-cost mitigation scenarios to stay below 2°C
with >66% likelihood, starting

Pre-INDC scenarios
with constant policy after 2020
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Synthesis report on the aggregate effect of the intended nationally determined contributions
: http://unfccc.int/resource/docs/2015/cop21/eng/07.pdf [p.11]




“Getting 196 Countries To Agree On Climate
Change Was The Easy Part. Now comes the real
work.”

(C. Figueres, World Economic Forum 2016, Davos) &
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Comparison of global emission levels in 2025 and
2030 resulting from the implementation of the
intended nationally determined contributions

- Ilustrative
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Greenhouse gas emissions (GtCO,eq/yr GWP—100 AR4)
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UNFCCC, Aggregate effect of the intended nationally determined contributions: an update

http://unfccc.int/resource/docs/2016/cop22/eng/02.pdf




Leaders Aim to Put a Price on Half of
All Global Carbon Emissions

ALBERTA MANITOBA

ONTARIO
'CE'-AN,P" KAZAKHSTAN REPUBLIC
co%ﬁglasl: 0e EUM UKRAINE OF KOREA
@QUEBEC
WASHINGTON ,_' =
OREGON 0 ’,’l o | 4. JAPAN
CALIFORNIA . RGGI + 4%
(-]
'I[/ TURKEY  CHINA .0
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MEXICO Wlfy,,
THAILAND
BRAZIL
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NEW
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http://www.worldbank.org/en/news/feature/2016/04/21/leaders-aim-to-put-a-price-on-half-
of-all-global-carbon-emissions?CID=CCG_TT _climatechange EN_EXT
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STAYING THE COURSE:

COP 22
IN MARRAKECH

»~
AGREEMENT ° Why we are here
@ \J To stop the degradation of the planet’s natural environment and

to build a future in which humans live in harmony with nature

panda org/climateandenergy @climateWWF
WWF










_—
O
U
.
—
| .
O
=
Ll
~i







' Donald J. Trump © X 2 Suivre

The concept of global warming was created by
and for the Chinese in order to make U.S.
manufacturing non-competitive.
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Here is my 100-day action plan:

» We're going to rescind all the job-destroying Obama executive actions including
the Climate Action Plan and the Waters of the U.S. rule.

» We're going to save the coal industry and other industries threatened by Hillary
Clinton’s extremist agenda.

* I'm going to ask Trans Canada to renew its permit application for the Keystone
Pipeline.

» We're going to lift moratoriums on energy production in federal areas

» We're going to revoke policies that impose unwarranted restrictions on new drilling
technologies. These technologies create millions of jobs with a smaller footprint
than ever before.

» We're going to cancel the Paris Climate Agreement and stop all payments of U.S.
tax dollars to U.N. global warming programs.

» Any regulation that is outdated, unnecessary, bad for workers, or contrary to the
national interest will be scrapped. We will also eliminate duplication, provide
regulatory certainty, and trust local officials and local residents.

* Any future regulation will go through a simple test: is this regulation good for the
American worker? If it doesn't pass this test, the rule will not be approved.
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Florida sea level locked in after:
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Long-term warming-induced
Sea Level Rise without protection

Example: United States

Clark et al.,
Nature Climate Change, 2016.
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to thrive in a global market and economy But we must embrace the challenge today to
ensure that future generations are left with a safe planet and a strong economy.

Please allow us, the United States of America, to serve in modeling the change necessary to
protect humanity and our planet.

In partnership,

Chris Anderson, Curator, TED Richard Baker, Chairman, Lord & Taylor Dan, David & Laureen Barber, Blue H  Chris Blackwell, Founder, Island Records, Istand Outpost
Graydon Carter, Editor, Vanity Fair Deepak Chopra, Adjunct Professor, Kellogg School of Business and Management Yvon Choulinard, Founder, Patagonia
Ben Cohen, Jerry Greenfield, Co-founders, Ben & Jerry's Gragory Colbert, Creator, Ashes & Snow  Kenneth Cole, Chairman, Kenneth Cole

Paulette Cole, CEO & Creative Director, ABC Home, ABC Carpet & Home Tom Colicchio, Chef & Owner, Craft Restaurants

Kit Crawford, Gary Erickson, Co-Owners & Co-CEOs, Ciif Bar & Company Steve Elis, Founder, Chairman & Co-CEO, Chipotie Mexican Gril, Inc.

Elleen Fisher, CEO, Elleen Fisher Walt Freese, CEO, Ben & Jerry's Homemade

Mitchell Gold, Chalrman, Bob Willlams, President, Co-Founders, Mitchell Gold + Bob Williams = Matt Goldman, Co-Founder & CEO, Blue Man Group

Seth Goldman, CEO, Honest Tea Robert Grebler, Founder, Pokonobe Associates, Jenga Licensor  Adrian Grenier, Recikdess Productions

Alan Hassenfeld, former Chairman, Hasbro, Inc. Don Hazen, Executive Editor, AlterNet  Gary Hirshberg, CEO, Stonyfield Yogurt

Jeffrey Hollender, CEO, Seventh Generation Kate Hudson, David Babell, Co-Founders, David Babail for WildAld Mike Kaplan, CEO, Aspen Skiing Company
Michael Kieschnick, President, Credo Moblle Sheryl Leach, Creator & Founder of Barney  Sven-Olof Lindblad, Founder, Lindblad Expeditions

Danny Meyer, CEO, Union Square Hospitality Group  Laura Michalchyshyn, President & GM, Planet Green, Discovery Communications

Will Raap, Chalrman & Founder, Gardener's Supply Company Horst Rechelbacher, Founder, Aveda, Founder & CEO, Intelligent Nutrients

David Rockwell, Founder & Owner, Rockwell Group  Maury Rubin, Founder, Chef & CEO, City Bakery, Birdbath Green Bakery

Michael Rupp, CEO & President, The Rockport Company Gordon Segal, Chairman, Crate & Barrel  Jeff Skoll, Founder, Participant Media and Skoll Foundation
Harvey Spevak, CEO, Equinox Greg Steltenpohl, Founder, Odwalla Michelle Stein, President, Aeffe USA

Martha Stewart, Founder, Martha Stewart Living Omnimedia, Inc.  Jeffrey Swartz, CEO, Timberiand Tom Szaky, CEO, TerraCycle

Donald J. Trump, Chairman and President, Donald J. Trump Jr., EVP, Eric F. Trump, EVFE, ivanka M. Trump, EVP, The Trump Organization

Jean-Georges Vongerichten, Executive Chef & Owner, Jean-Georges Management LLC

if you want to go quickly, go alone. if you want to go far, go together. african proverb
Business leaders, sign onto this initiative: businessleaders4environmentaichange.us



| am trying to be coherent
(external insulation)




Publié chez De Boeck
supérieur,

octobre 2015
Broché: 16 euros
E-book: 13 euros

Jean-Pascal
van Ypersele

Une vie au coeur
des turbulences
climatiques

Entretien avec Thierry Libaert,
avec le concours de Philippe Lamotte

Préface de Yann Arthus-Bertrand
Postface de Brice Lalonde



Useful links:

www.ipcc.ch  : IPCC (reports and videos)

www.climate.be/vanyp : my slides and other
documents

www.skepticalscience.com: excellent
responses to contrarians arguments

On Twitter: @JPvanYpersele
and @IPCC_CH

Jean-Pascal van Ypersele
(vanyp@climate.be)



