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Overview

Climate change terminology

* Weather, climate, climate variability & climate change
« Greenhouse effect & emission pathways

« Climate change signals

Adaptation to climate change

» Definition and examples

Mitigation

» Definition and examples
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Basic definitions

Weather

The state of the atmosphere at a given time with regard to temperature,
rainfall, wind, etc.

Climate

The weather averaged over a long period of time, typically 30 years or
more

Climate variability

Variations in the mean state of the climate

Climate Change

A change of the global climate
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Solar radiation powers
the climate system.

Some solar radiation
is reflected by

the Earth and the

atmosphere.

About half the solar radiation
is absorbed by the

Earth’s surface and warms it. Infrared radiation is
emitted from the Earth’s —

surface.
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Global GHG composition, 2010

CO; (76%)

Others:
Hydrofluorocarbons (HFCs) = 1.5%
Perfluorocarbons (PFCs) = 0.2%

SF6 =0.3%

Others (2%)

CH,4 (15.8%)
Nz O (6.2%)

Source: International Energy Agency, OECD, Paris, 2012
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Natural and anthropogenlc sources of CO,

Anthropogenic

CO2 sources Natural
Volcano eruption v Agriculture
Forest fires ff Deforestation
Rock weathering rw Manufacturing
s Cement industry
Power generation '

Wood burning
Transportation

Source: http://www.climate-change-knowledge.org/uploads/co2_all_source.png



Energy
Total
66,5%

Land use
change/

Agriculture

26%

Centre for Cc

Where do emlssmns come from?

World Greenhouse Gas Emissions in 2005

Total: 44,153 MtCO, eq.
Sector End Use/Activity Gas

Residential Buildings 10.2%

Commercial Buildings 6.3%

: A

(tropics only)
Deforestation 11.3%
Afforestation -0.4%
Harvest/Management 1.3%

&% WORLD RESOURCES INSTITUTE

Source: cait.wri.org
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Deutsche Gesellschaft
fiir Internationale
Zusammenarbeit (61Z) GmbH

HFCs, PFCs,

CO.:
77% of
GHG

Others:
1% of
GHG

Methane:
15%

Nitrous
oxide: 7%
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CO2 Concentration (ppm)
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Carbon dlomde concentratlon at Mauna Loa Observatory
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CO, concentration before industrialisation: ca. 280 ppm
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GHG emissions by country per capita (2000)

Per capita greenhouse gas emissions by country in 2000 (not including land-use change)
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orforenf oert vl no datag 0_ 54.7 tonnes CO2e per capita 7

Source: wikipedia Page 9



fiir Internationale
Zusammenarbeit (61Z) GmbH

Centre for C for Southern Africa

%/CAR D ESA g I Z Dautsche Gesellschaft

Corre Do C: Mvnlu!r‘
Centro paro

GHG emissions by country (2000)

Greenhouse gas emissions by country in 2000 (including land-use change)
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IPCC Scenarlos (RCP — Representative
Concentration Pathways)

(°C relative to 1986-2005)

Global mean temperature change
(°C relative to 1850-1900, as an
approximation of preindustrial levels)

1950 00\9

Observed

RCP8.5 (a high-emission scenario)
Overlap
RCP2.6 (a low-emission mitigation scenario)

Source: Climate Change 2014: Impacts, Adaptation, and Vulnerability. IPCC
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Global temperature changes

Global Temperature Changes
from the 20th Century Average (degrees C)
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Slgnals of global Warmlng

F

Rising temperatures, heat waves

Sea level rise

Scientists very

Melting ice SHre

Ocean acidification

Changing rainfall patterns

Less clear, and

5 regional differences
* Changes in extreme events

Source: Red Cross Climate Training Kit. Module 1a — Climate change science and impacts
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From S|gnals to tanglble effects

Climate signals
= change in temperature
patterns
= change in precipitation
patterns

= |ncrease in extreme weather
events (storms, heat waves...)

= melting of pole caps, glaciers
and permafrost

= sea-level rise
= ocean acidification
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How to react?

| HATE. MY JOBI BY LONNIE MILLSAP

THANKS To 6LoBAL

WARMING THAT STUPID
BeArLL NEVER GET
US WAY OUT HERE.

THe MIRACLE. OF ADAPTATION

Adaptation:

Manage the unavoidable

- Mitigation:

Avoid the unmanagable
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Adaptation to climate change

Adaptation (IPCC, 2013): The process of adjustment to actual or
expected climate and its effects. In human systems, adaptation
seeks to moderate or avoid harm or exploit beneficial
opportunities. In some natural systems, human intervention may
facilitate adjustment to expected climate and its effects.
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Adaptation - thinking in impact chains

Agricuitural production loss
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Adaptation measures —
examples

Photos: C. Berger
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Adaptation measures —
examples

Photo: C. Berger

Photo: MetOffice UK
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Mitigation of GHG

Mitigation (IPCC, 2013): A human intervention to
reduce the sources or enhance the sinks of
greenhouse gases (GHGS).

Paris (CoP 2015): +2°C maximum, desirable: 1,5°C
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Source: gussd.wordpress.com

Source: rkmp.co.in
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Adaptation and mitigation: complementary strategies

Global climate change: change in mean global
temperature, changes in regional temperature, rainfall,
pressure, circulation, etc.

Mitigation: ‘ Adaptation:
reduce Greenhouse reduce risk
emissions, gas emissions to actual &
reducing expected
magnitude CC, reduce
of CC losses, seize
(global) opportunities
(local)
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