Cope with climate change
through knowledge

Massimiliano Pasqui
Institute of Biometeorology — National Research Council of Italy

EAAP 2018 @l




Blended Model-Observation Comparisons, 1970-2020
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12-month lagging average. Black line shows multi-model mean. Includes 109 runs from 38 RCP45 models.

The world has warmed more than one degree Celsius since
the Industrial Revolution. The Paris climate agreement
(2016) hoped to restrict warming to two degrees.
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The world has warmed more than one degree Celsius since
the Industrial Revolution. The Paris climate agreement
(2016) hoped to restrict warming to two degrees.



The climate scientist James Hansen
has called two-degree warming “a
prescription for long-term disaster.”

Three-degree warming is a

prescription for short-term disaster.
[NWTimes.com]



https://www.nytimes.com/interactive/2018/08/01/magazine/climate-change-losing-earth.html

Map 4.11  Number of people affected by flooding per million population in the WHO
European Region (annual average 2000-2011)
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The boundaries and names shown

and the designations used on this map
do not imply the expression of any
opinion whatsoever on the part of the
World Health Organization concerning
the legal status of any country, territory,
city or area or of its authorities, or
concerning the delimitation of its
frontiers or boundaries.

Dotted lines on maps represent
approximate border lines for which there
may not yet be full agreement.

Note: 'People affected’, as defined in EM-DAT, are people who require immediate assistance during a period of emergency, including
displaced or evacuated people.

GIS data source acknowledgement: Countries and Major Rivers, ESRI Data & Maps, @ Environmental Systems Research
Institute Inc.

EM-DAT/CRED and the Dartmouth Flood Observatory were analysed to determine the flooded countries in the WHO European
Region and the impact of these floods (see text for details).

Source: WHO and HPA (forthcoming): Floods: Health effects and prevention in the WHO European Region.
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Climate change, impacts and vulnerability in Europe 2012
An indicator-based report



Flood events in Europe
(1998-2009)
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Climate change, impacts and vulnerability in Europe 2012
An indicator-based report



Map 2.7

Trends in consecutive wet days and consecutive dry days (1960-2012)
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=== Trend: — 0.38 days per decade (- 1.83 to 1.02)
=== Trend: — 0.37 days per decade (- 1.07 to 0.35)
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=== Trend: — 0.27 days per decade (- 0.50 to — 0.03)
=== Trend: 0.10 days per decade (- 0.03 to 0.26)

High confidence in a long-term trend is shown by a black dot (if the 5th to 95th percentile slopes are of the same sign).

Boxes which have a thick outline contain at least three stations. Area averaged annual time series of percentage changes and
trend lines are shown below each map for one area in northern Europe (blue line, 5.6 to 16.9 °E and 56.2 to 66.2 °N) and
one in south-western Europe (red line, 350.6 to 1.9 °E and 36.2 to 43.7 °N).

Source:

HadEX dataset, updated with data from the ECA&D dataset.

European Environment Ageney g‘;‘s}
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2.5 Trends in annual precipitation
across Europe (1960-2012)
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=== Trend: — 35.99 mm per decade (— 59.30 to — 10.14)
=== Trend: 30.10 mm per decade (12.60 to 46.56)

The trends are calculated using a median of pairwise
slopes algorithm. Black dots represent high confidence
in the sign of the long-term trend in the box (if the
5th to 95th percentile slopes are of the same sign).
Boxes which have a thick outline contain at least
three stations. Area averaged annual time series of
percentage changes and trend lines are shown below
each map for one area in northern Europe (blue

line, 5.6 to 16.9 °E and 56.2 to 66.2 °N) and one in
south-western Europe (red line, 350.6 to 1.9 °E and
36.2 to 43.7 °N).

Source: HadEX dataset, updated with data from the ECA&D

dataset.



Climate-related European disasters 1980-2011

4 810 loss events * 109 213 fatalities Overall losses EUR 455 bn Insured losses ** EUR 126 bn
(454 874.94) (126 315.61)
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Source: European Environment Agency
http://www.eea.europa.eu/data-and-maps/indicators/direct-losses-from-weather-disasters-1/assessment
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Spain drought, The Barrios
de Luna reservoir, 2017.

Italy;d’r_'ought, 2017



Future drought projections: 2080s

Mean change
frequency low
flow periods

Prudhomme et al., 2014, PNAS, 10.1073/pnas.1222473110
Giuntoli, et al. 2015, ESD, doi:10.5194/esd-6-267-2015



CROP YIELDS PRICES
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Content Design: Ramona Magno - Visual Design: Elena Rapisardi

Icons by the Noun Project: Garrett Knoll, Richard Cordero, Korawan M., Mikita Kozin, Jason Dilworth, Richard Pasqua



European summer temperature
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The climate change challenge is
unprecedented for humanity and it
requires a deep change in the way

of thinking and acting at different
levels




Now we know what future
scenarios would mean for agro-
ecosystems, landscapes, coastlines,
agricultural yield, local and global
economies. But we still have to
comprehend what those future
scenarios might mean for us.



' To develop an effective climate
. change adaptation strategy a brand

new process of thinking and

learning is needed between
researchers, citizens, technicians

1 and policy makers, fuelled by
~_ scientific research
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The Decision Cycle
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Conceptual framework of
perceiving and adapting process.

Perception of
Information
Risk
Adaptive capacity

Adaptation to
changes
(social and bio-phisical processes)

Cognitive process

Learning (Understanding (Practicing  C Transforming

By Within socio-economic,

About personal experiences, cultural and institutional Towards
environment through socio-economic- cultural conditions and through Resiliince
sensory observations and professional social capitals,

> Robustness
backgrounds, motives Knowledge and
and beliefs technologies

Nguyen T., et al., 2016 “Perceiving to learn or learning to perceive?
Understanding farmers' perceptions and adaptation to climate uncertainties”,
Agricultural Systems, Volume 143, 2016, 205-216, 19
http://dx.doi.org/10.1016/j.agsy.2016.01.001



http://dx.doi.org/10.1016/j.agsy.2016.01.001

Climate change adaptation must be understood not as a
state to be reached, but as a continuous transformation
which implies continuous changes at different levels ...
It isn’t a route to follow, but a path that continually
changes ...
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Actions should not be seen as an interlocking set of pieces
(fitting-to approach) but as a continuous co-evolution
process.

Ison, 2010, Systems practice: how to act in a
climate change world, Springer
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CLIMATE _
SERVICES

European research and innovation

Make use of the best available science and
data to help everyone better adapt to the
Earth’s changing climate.

Transfer knowledge with Climate Services to help:

drive an effective climate
change mitigation agenda.

policymakers
communities

regions

businesses

and individuals

plan ahead and avoid
economic loss while
ensuring well-being.

enhance adaptation to
the impacts of climate
change.
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= The institutional set-up is crucial. Institutions are not only formal
bodies, but they are also playing a substantial role in the climate

change adaptation process;

= Awareness of threats to climate change should be increased
among stakeholders, e.g. the causal link between negative effects
and climate change can be identified and shown [extreme events

included, mainly: heat waves and drought];



" Interdependencies awareness among stakeholders must be
increased. There is a need of a larger informal space for an easier
debate, to learn, to integrate scientific innovation and traditional
knowledge by improving "the interfaces conductivity”;

=" There is a stronger need of public-private partnerships to deal
with complex issues such as those related to water governance;

" There is a (strong) need of changing scientific research methods to
support non-litigious mediation of environmental conflicts and

fostering process co-evolution.
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