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Climate Change Science is very solid, with
hundreds of comprehensive reports
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Emissdes observadas e cenarios futuros
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Aumento de temperatura global
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Impacts on food production in a 3°C hoter
world
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World Economic Forum: Global Risks 2016

16



b) Stylized net global CO: emission pathways ¢) Cumulative net COz emissions

Billion tonnes CO: per year (GtCOz/yr)

604

CO: emissions
decline from 2020
to reach net zero in
2055 or 2040

Billion tonnes CO: (GtCO:)

3000 {

{

Cumulative COz
emissions in pathways
reaching net zero in
2055 and 2040

ions from fossil fuels and
—use change (GtCO,/yr)

Data: SSP database (IASA)/GCP
Scenario group

140

=]
3

3.4 Wim2 (21-2.3°C)
2.6 W/m? (1.7-1.8°C)

o
S

net-negative global emissions

B 1980 2000 2020 2040 2060 2080 2100

d) Non-CO: radiative forcing pathways.
Watts per square metre (W/m?)

3ad

Non-CO:z radiative forcing
reduced after 2030 or
not reduced after 2030

2060

10/06/2019



Data: SSP database (IIASA)/GCP
Scenario group

—

3.4 Wim? (21-2.3°C)
2.6 Wim? (1.7-1.8°C)

—
—
=

degree
Climate Forcers

Emissions from fossil fuels and
land-use change (GtCOy/yr)

In pathways kmiting global warming to 1.5°C
with e er limited evershost 53 well s in

Lie widths depict the 95th
parcentile and the 25-15th
percentile of scensrios.

19

i @ Fossil fuel and industry @ AFOLU BECCS

Billion tonnes CO, per year (GtCOu/yr)
40 P1

2080

P1: Ascenario in which social,
business, and technological
innavations result in lower energy
demand up to 2050 while living
standards rise, especially in the global
South. A down-sized energy system

bles rapid of

Billion tonnes CO, per year (GtCO/yr)
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P2: Ascenario with a broad focus on
sustainability including energy
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P3: Amiddie-ol-the.

Billion tonnes CO, per year (GtCO./yr)
A P4

2020 2060

P4: A d N

which societal as well as technological

intensity, human
economic convergence and
international cooperation, as well as
shifts towards sustainable and healthy

energy supply. Alorestation is the only
CDRoption considered; neither fossil
fuels with CCS nor BECCS are used.

jpattemns, low-carbon
technology innovation, and
well-managed land systems with
limited societal acceptability for BECCS.

historical
patterns. Emissions are

BY
scenario in which economic growth and
globalization lead to widespread

mainly achieved by changing the way in
which energy and products are
produced, and to a lesser degree by
reductions in demand.

dopti gas intensive
lifestyles, including high demand for
transportation fuels and livestock
products. Emissions reductions are
mainly achieved through technological
means, making strong use of COR
through the deployment of BECCS.
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Climate forcing from particulate air pollution
(aerosols have masked climate warming)

Direct + indirect aerosol radiative forcing is —1.2 W m2
(net effect of warming and cooling aerosols)
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Radiative forcing of long-lived greenhouse gases is +3.0 W m
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Geoengineering is defined as
“deliberate large-scale manipulation of the planetary
environment to counteract anthropogenic climate change.”
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Aerosols in .
stratosphere

Genetically
gineered crops

Pump liquid CO,
to deep sea Pump liquid CO,
into rocks

ation of various climate-enginee propo: sy B. Matthews).

Shepherd, J. G. S. et al., 2009: Geoengineering the climate: Science, governance and uncertainty, RS Policy Document 10/09,
(London: The Royal Society).
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Changes to Earth's energy system
CLIMATE GEOENGINEERING

Increasing Re-distributing b Decreasing
heat loss energy energy gain
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Greenhouse [l ATMOSPHERE Increasing Sunlight reflection:
gas removal |8 cirrus reduction ocean heat increasing albedo
| | ——
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BECCS Ocean Surface albedo, Desert & grass- Stratospheric
Afforestation fert on incl. ice cover land albedo aerosols
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Direct air ¥ * Requires geological storage
capture BECCS = Bioenergy with carbon capture and storage

26

10/06/2019

13



Reflected from
atmosphere and
surface to space

107 Wim?

Solar
Radiation

Management
options

Emitted to space
235 Wim

Carbon
Dioxide
Removal
options

by C
ace 390 Wim?, Emf
i bedl

and abs

27

Very extensive literature...

IGBP Ambio task force

Ecosystem Impacts of
a Science Plan

CLIMATE
INTERVENTION

Reflecting Sunlight to Cool Earth

A Review for

Developing countries
must lead on solar
geoengineering research

THE ROYAL SOCIETY
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Governance is a critical issue

Stephen Hawking "Our planet and the human race face
multiple challenges. These challenges are global and serious —
climate change, food production, overpopulation, the
decimation of other species, epidemic disease, acidification of
the oceans. Such pressing issues will require us to collaborate,
all of us, with a shared vision and cooperative endeavor to
ensure that humanity can survive."

We have not yet managed to adopt a model of production
capable of preserving resources for present and future

generations, while limiting as much as possible the use of
non-renewable resources, moderating their consumption,
maximizing their efficient use, reusing and recycling them.

Governance is key:
How the necessary measure will be implemented?
Who drives and controls the implementation?

29
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Geoengineering is defined as

“deliberate large-scale
manipulation of the planetary
environment to counteract
anthropogenic climate
change.”

Shepherd, J. G. S. et al., 2009: Geoengineering the climate: Science, governance and
uncertainty, RS Policy Document 10/09, (London: The Royal Society).
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CLIMATE CHANGE PROJECTIONS — CMIP5 — 9 EARTH SYSTEM MODELS (ESM)
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CO2 emissions
per capita

g
emissions
Low
- emissions

Those who contribute the least greenhouse gases
will be most impacted by climate change

Vulnerability to
climate change

I
vulnerability
Low
- vulnerability

Samson et al 2011
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