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Outline

1. Climate: what it is and what it is not

2. Climate Change: observations, evidences, and 
projections

3. Climate change mitigation and adaptation
strategies

2



Why it is important to understand
Climate Change?

• Knowing the difference between weather and 
climate is the first step to pinpoint the two 
phenomenons and their differences

• Understanding climate processes is essential to 
recognise the limits and the uncertainties related 
to mitigation strategies

• Models, observations and measurements are the 
ingredients of understanding climate change 
evident and subtle effects
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Section 1
Climate

• What it is and what it is not
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What does «climate» mean?
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From the Ancient Greek Κλίμα, meaning «slope», «inclination»



How does radiation work?
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The Earth's climate system depends

entirely on the Sun for its energy.

Solar radiation warms the

atmosphere and is fundamental to

atmospheric composition, while

the distribution of solar heating

across the planet produces global

wind patterns and contributes to the

formation of clouds, storms, and
rainfall.



Atmospheric Symmetric Circulation
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Atmospheric circulation transports

heat over the surface of the Earth

that affects the water cycle,

including the formation of clouds

and precipitation events. The

movement of air masses brings us

our daily weather, and long-term

patterns in circulation determine

regional climate and ecosystems.
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Meteorology and Climatology

μετέωροςmetéōros
μετα- meta- "above" 

ἀείρω aeiro "I lift up“
-λογία -logia "-(o)logy", 

"the study of things which are in the air, in the sky or above us “

It specifies that there is a location (above us) and an observation

https://en.wiktionary.org/wiki/meta-
https://en.wiktionary.org/wiki/-logia
https://en.wiktionary.org/wiki/-logy
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Meteorology and Climatology

Meteorology focuses on short-term weather events lasting up
to a few weeks, whereas climatology studies the frequency
and trends of those events over years.



Climate Model
Do we have any instruments to assess the future?
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Unlike weather forecasts, which describe a detailed picture of the expected daily sequence

of conditions starting from the present, climate models are probabilistic, indicating areas

with higher chances to be warmer or cooler and wetter or drier than usual. Climate models

are based on global patterns in the ocean and atmosphere, and records of the types of

weather that occurred under similar patterns in the past.



Section 2
Climate Change

• Observations, evidences and 
projections
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Greenhouse Effect

A greenhouse stays warm inside, even during the winter. In
the daytime, sunlight shines into the greenhouse and
warms the plants and air inside.

The greenhouse effect is a process that occurs when gases
in Earth's atmosphere trap the Sun's heat. This process
makes Earth much warmer than it would be without an
atmosphere. The greenhouse effect is one of the things that
makes Earth a comfortable place to live.
(Climate Kids – NASA)

https://climatekids.nasa.gov/greenhouse-effect/
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Greenhouse Effect
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Climate and History

2000 BC 1000 BC 0 500 AD 1000 AD 1300 AD 1850 AD4000 BC

Sahara is fertile, 
civilisations in 

Mesopotamia develop 
agriculture

Climate is changing, 
Greek and Roman 

civilisations

With mild and humid 
climate, Libya is 
Rome’s granary

Climate catastrophe 
(volcano?), WRE 

downfall, rise of Islam
Little Ice Age, very 

large glaciers, 
1816 the year without 

summer

Drier deserts
develop, Egyptian

civilisation

Warmer: in 218 BC, 
Hannibal passes the 
Alps with elephants

Medieval Warm Period: 
wind in England and 
Vikings in Greenland

Temperature rises up 
to 0.5/1 degree, sea 

levels rises
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Ice Ages

•CO2 (Green)

•Surface Temperature on tropical

pacific ocean (red)

•Antartic Temperature (Blue)

Ice cycle is about 100.000 years
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We have a problem

Carbon Dioxide concentration is increasing at a rate 
never recorded before.
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Current Climate Change
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Temperature
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Precipitations
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Sea Levels



Section 3
Climate Change

Mitigation & Adaptation
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Mitigation VS Adaptation
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Mitigation – reducing Climate
Change
Involves reducing the flow of 
heat-trapping greenhouse gases
into the atmosphere

Adaptation – adapting to life in 
a changing climate
Involves adjusting to actual or 
expected future climate
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Climate Change Mitigation & 
Adaptation actions
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Contribution to global emissions
by sector
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Trends in emissions
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Trends in emissions

-55%

-19%

-

100%
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What can we do to mitigate climate change?
Reducing sources
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What can we do to mitigate climate change?
Reducing sources

Energy industry accounts for 27% of EU

emissions (European Environment

Agency, 2020b).
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Why are human-induced emission
important?
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What can we do to mitigate climate change?
Safeguard the carbon sinks

Ocean
The oceans have collectively absorbed about 25% of the
carbon dioxide released into the atmosphere since the
Industrial Revolution (mostly phytoplankton)
→reduce plastic pollution
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What can we do to mitigate climate change?
Safeguard the carbon sinks

Forests
The forests absorb around 2.6 billion tons of CO2 every
year
→ protect forests
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What can we do to mitigate climate change?
Safeguard the carbon sinks

Soil
The soil absorbs roughly 25% of all human emissions each 
year (mostly in peatland and permafrost).
→ reform land use models 
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Yet, the climate is changing
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Railway
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Aviation
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Roads and Urban Transport
• Heat stress: enhanced pavement degradation, especially

relevant for asphalt road pavement.
• Freezing days: road pavement degradation, in combination with 

frost cracking and pothole effects, depending on asphalt binder.
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Roads and Urban Transport

• Severe precipitation: insufficient drainage, risk of inundation 
along the coasts, risks for bridges due to scouring

• Storms: trees or branches falling and obstructing the road 
system
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Energy sourcing, distribution and demand



49

Renewable resources



Thank you for your time!

Alessandra Tedeschi

Alessandra.tedeschi@dblue.it
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