


~ipce Warming of the climate system is unequivocal, and since the
— 1950s, many of the observed changes are unprecedented
over decades to millennia. The atmosphere
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Total radiative forcing is positive, and
has led to an uptake of energy by the
climate system.
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Mitigation of Climate Change
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J*:—:* - The largest contribution to total radiative forcing is
~ caused by the increase in the atmospheric.

\ HE'on_c__gentration of CO2 since 1750.
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"Scientific evidence for warming of the climate system is unequivocal."
- Intergovernmental Panel on Climate Change

* current CO, level —»

For 650,000 years, atmospheric CO, has never been above this line ... until now g5 -
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Global Temperature and Carbon Dioxide
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8~ | — 1900 to 2008 observations 7
1900 to 2000 simulation

Lower emissions scenario
Higher emissions scenario
Even higher emissions scenario
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Sea level change (mm)
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Mean temperature and degrees above average during the 2003
European heat wave, which killed over 70,000 people
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Russian Heat Wave, Summer 2010, 56-60000 deaths
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Heat wave in the United States, June 2012
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rand Rapic xflooding, Huffington Post, Apr1i1l 2013
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THIS WEEK: COLD AIR PLUNGES SOUTH
Midwest Temperature Through May 13 At Al HCN Stations
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U.S. Climate Extremes Index Contiguous U.S.

July Excluding Tropical
1910-2012 Cyclone Indicator
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Major weather events clited In the
world Meteorological Organisation study

UK 2000
Widespread Nooding In
OCtober and November |

~ EUROPE 2003

Record heatwave In
France and othér ares
of Ewrope. Some 35,000
pecple are estimated to
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Estimated Deaths Attributed to Climate Change in the Year 2000, by Subregion®
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Data Source:
McMichael, 1), Campbell-Lendrurm D, Kovats RS, et al. Global Clirmate Change. in Comparative Quantification of Health Rigks: Global and Regional
Burden of Disease due to Selectad Major Risk Factors. M. Ezzat], Lopez, AD, Rodgers A, Murray CIL. Geneva, Woald Health Organization, 2004
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Climate change impacts — exposure to flood risk under the climate
change scenario A2

¢ | 0% DN, i, BOs™ Flood risk in European
: ; cities
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Portion of urban land
exposed to potential floods
under climate change
scenario A2 (high emission)
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Heat waves — both a low share of green and blue urban areas and
high population densities can contribute to the urban heat island

effect in cities

Heat waves — both a low
share of green and blue
urban areas and high
population densities
contribute potentially to
the urban heat island

in cities
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Changes in water availability

Change in water availability
compared with average 3
1961-1990 (%)

2050 based on IPCC scenario A1
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I -20 and more

Source: Arnell 2004.

PHILIPPE REKACEWICZ
FEBRUARY 2008




Farming in a Warmer World

Crop forecasts show that some countries farther from the Equator could benefit from a warmer world, but others
would be worse off by 2080 if global warming were to proceed unchecked. Long-range forecasts vary widely; the
following is a synthesis of available forecasts by country or region.

Change in
agricultural
output
potential
by 2080

Note: These figures assume that crops grow faster baecause of higher levels of carbon dioxide in the air. But some scientists say that the
actual effects of global warming could be worse than shown here, because the benefits of extra carbon dioxide may not appear if crops
lack proper rainfall, proper soil and clean air,

Source: "Global Warming and Agriculture: Impact Estimates by Country,” by William R. Cline, Peterson Institute, 2007
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* warmer winters,
+ longer growing season,
+ |less frosts and possibly

+ Possibly CO, fertilization and water-use efficiency
increase caused by CO..

Grain productivity is threatened by
# increase in summer temperatures and PET,
# decrease in summer precipitation and soil moisture
+ possibly increase in fall precipitation.

- _* more frequent and longer droughts,

»*—posmbly more crops. dlseases and pest infestations.
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Projected impacts from climate change in
different EU regions

.......

A winter rainfall ey
(floods) e s o
A zea levels el
A hotter and drier ;
SUMMEers r
4 crop yields, range

1g to climate change: the European Union must prepare for t
n Commission - IP/09/519 01/04/2009




Multi-AOGCM mean of surface air temperature
anomalies (mean base years: 1980-1999)
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Radiative Forcing of the Representative Concentration

Radiative forcing (W/m°)

Pathways
10 - RCP6
| RCP4.5
RCP3PD/RCP2.6
8 - RCP8.5

From van Vuuren et al
(2011) The Representative
Concentration Pathways:
An Overview. Climatic
Change, 109 (1-2), 5-31.
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Growth rate
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B Even Higher Emissions Scenario

Number of Heat Waves per 30-Year Period
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Number of 1995-like Chicago Heat Waves.
Under the lower emissions scenarios, 1995-
_ like heat waves are projected to occur
j}:@fgﬁnﬁtelygnge_eyer_y three years.
der the higher scenarios, heat waves
jected to occur on average, three

| Lower Emissions Scenano
B Obsarved
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This Envisat image covering the area east of Moscow shows several

smoke plumes originating from burning peat fields and f
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Floods in Copenhagen,
July 2011
Image © Risager, EEA

SourceWo



Worldwide, the decline in

Worldwide, water stress | calorie availability by 2050 ’ In India, women born during
Uit 21805 ISP jeeE | willincrease child malnutrition | ~ _| adroughtora floodin the &
to impact 1.1 — 3.2 billion | by 20% relative to a world 0 | 1970s were 19% less likely to

. s :
people. | ﬁ#; with no climate change.? ever attend primary school .*

i

In Bangladesh, 1 meter of
| sea levelrise will flood 20%
| of the country’s land area.®

The Andean inter-tropical
glaciers in South America
are expected to disappear
in the next few decades,
affecting water availability
and hydropower generation.!

In Ethiopia, GDP growth closely
tracks rainfall variation.?

Viet Nam
[

\’.‘ yPhilippines

4

Pakistan

LR
hk!‘.:rhalland*

Rank  Country Category Afghanistan 1}
1 Bangladesh Extreme Cambodia
2 India Extreme L r— A sea level rise of one meter |~ * 2
3 Madagascar Extreme - —— :: could lead to crop losses ﬁ .= o
4 Nepal _ B deJorg (2005), World Bank (2005) Of 5500 mllllon Of mangosr L Fu J : 1
2 Mezemdude  Edreme cashew nuts, and coconuts :
6 Philippines Extreme : i 'R
7 Hati Extreme in Kenya. b
8 Afghanistan Extreme .
i Zmbabye axhens Studies project a reduction of Mozambique Extreme risk § J
110 g}?:;;r Z::;: 11-28% agricultural production Zimbabwe High risk ,’,_L . 5 f
5 Eomboda i in sub-Saharan Africa by o {4
. Medium risk » ’
13 Vit Nam Extreme 2050, with wheat expected s
14 Thailand Extreme to disappear entirely by 2080.1 Low risk v
14 Malawi Extreme 2
16 Pakistan Extreme 4 e Deta © Maplecroft, 2010

Map reference: Maplecroft, 2010: Climate change vulnerability map. Vulnerability index combines risk of exposure, degree of sensitivity, and ability of a
country to adjust to stresses. *Intergovernmental Panel on Climate Change, Working Group II: Climate Change 2007 — Impact, Adaptation and Vulnerability.
“‘World Bank, 2006: Ethiopia: Managing Water Resources to Maximize Sustainable Growth. *International Flood Policy Research Institute, 2009: Climate
Change: Impact on Agriculture and Costs of Adaptation. *United Nations Development Program: Human Development Report 2007/2008: Fighting Climate
Change: Human solidarity in a divided world. *World Bank, 2000: Bangladesh: Climate Change and Sustainable Development. Report no. 21104 BD, Dhaka.
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Thematic dimensions of vulnerability

* Social: refers e.g. to human welfare including mental and
physical health, both at an individual and collective level.

* Economic: related to potential financial damage and/or
disruption of productive capacity.

* Physical: refers to the condition of physical assets including
built-up areas, infrastructure and open spaces that can be
affected by natural hazards. This dimension depicts
locations in susceptible areas and deficiencies in the
resistance of the exposed elements.

* Cultural: related to the meanings placed on artifacts,
customs, habitual practices and natural or urban landscapes.

* Environmental: refers to all ecological and bio-physical
systems and their different functions.

 Institutional: refers to both organizational form and
unction as well as guiding legal and cultural rules .

Methods for the Improvement of Vulne ity Assessment in Europe. Generic conceptual
ility measurement, EC DG Environment 2
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Indicators |Sector Exposure Sensitivity Adaptive capacity
Impacts of | Water Distance from water Population Financial resources
the global availability |sources demographics and Access to technology
climate Population density and | wealth National and
change distribution Ground water depth international water
Surface runoff and quality regulation
Food and Population occupation |Agricultural crops and |Financial resources
agriculture |and location livestock species Access to agricultural
Proximity to water Irrigation techniques machinery
resources Wealth Modern irrigation
Terrain and landscape |National and techniques
international land-use |chemicals
and water regulations
Human Distance from mosquito | Population National health care
health breeding grounds demographics infrastructure
Water quality Wealth Education
Type of dwelling Access to information

Emergency management




Indicators |Sector Exposure Sensitivity Adaptive capacity
Regional Water Population density and Irrigation and water Financial resources
land-use and | availability distribution supply infrastructure Water treatment technology

land-cover
changes and
related
hydrometeoro
logical
changes

Distance from water
supply

Land management
practices
Population demographics

Water mineralization
Food security | Population density and Food crops Access to education,
distribution livestock information, funding,
Terrain land management and drought resistant seeds,
Soils irrigation techniques and | drip irrigation

Food vs. non-food crop
ratio

Livestock density and
distribution

infrastructure
food market flexibility
regional land-use policy

Machinery
Availability of affordable
food imports

Human
health

Population density and
pattern distance from
malaria endemic areas
size of areas affected by
malaria

Water contamination by
pollutants and bacteria

Population demographics
(gender, age)

Occupation

Dwelling

Income

Education

Equality

Access to health care
Mosquito spraying
Drainage improvement
Water treatment and
sanitation measures
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