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Quali sono le proiezioni future per i cambiamenti climatici? 
Come comunicare le cause e gli effetti del cambiamento climatico?

Antonella Senese (antonella.senese@unimi.it)



EFFETTO SERRA E TEMPERATURA

https://climate.nasa.gov/causes/



Il clima futuro 

Entità delle future emissioni di gas serra, 
aerosol e altre forzanti naturali e antropiche

La risposta della Terra 
a queste forzanti

Diverse ipotesi circa l'entità e il tasso di crescita 
delle emissioni future

proiezioni dei modelli climatici

Collins, M., R. Knutti, J. Arblaster, J.-L. Dufresne, T. Fichefet, P. Friedlingstein, X. Gao, W.J. Gutowski, T. Johns, G. Krinner, M. Shongwe, C. Tebaldi, A.J. Weaver and M. 
Wehner, 2013: Long-term Climate Change: Projections, Commitments and Irreversibility. In: Climate Change 2013: The Physical Science Basis. Contribution of Working Group I 
to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. 
Bex and P.M. Midgley (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA.

è determinato da

THE POWER OF GREENHOUSE GASES: Cosa ci preoccupa per i 
prossimi decenni
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1. Proiezioni delle emissioni future: Representative Concentration 
Pathways (RCP)

https://ar5-syr.ipcc.ch/topic_futurechanges.php
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Radiative Forcing of the Representative Concentration Pathways. 
From van Vuuren et al (2011) The Representative Concentration 
Pathways: An Overview. Climatic Change, 109 (1-2), 5-31. The light 
grey area captures 98% of the range in previous IAM scenarios, and 
dark grey represents 90% of the range.

Scenari emissivi Scenari Clima Futuro+
Modelli 

climatici
=

2. Proiezioni delle variazioni della temperatura
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2. Proiezioni delle variazioni della temperatura

RCP2.6 -> 0.3-1.7°C

Representative 
Concentration Pathways 
(RCP) scenarios

Global mean surface 
temperature increase for 
2081–2100, relative to 
1986–2005

This temperature change will not be regionally uniform. There is very high confidence that globally averaged changes over 
land will exceed changes over the ocean at the end of the 21st century by a factor that is likely in the range 1.4 to 1.7. In
addition, in most places, there will be more hot and fewer cold temperature extremes as global mean temperatures increase. 
These changes are expected for events defined as extremes on both daily and seasonal time scales. Increases in the 
frequency, duration and magnitude of hot extremes along with heat stress are expected; however, occasional cold winter 
extremes will continue to occur.

RCP4.5 -> 1.1-2.6°C

RCP6.0 -> 1.4-3.1°C 

RCP8.5 -> 2.6-4.8°C
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3. Cambiamenti nella circolazione atmosferica

Incremento globale 
della temperatura

Pressione media (sul livello del mare)

Riduzione alle 
alte latitudini

Incremento alle 
medie latitudini

Spostamenti verso il polo nella 
circolazione delle medie latitudini di 

circa 1 o 2 gradi di latitudine

In the tropics, the Hadley and Walker Circulations are likely to slow down. Poleward shifts in the mid-latitude jets of about 1 to 2 degrees 
latitude are likely at the end of the 21st century under RCP8.5 in both hemispheres (with a medium confidence), with weaker shifts in the 
North Hemisphere. In austral summer, the additional influence of stratospheric ozone recovery in the Southern Hemisphere opposes
changes due to Greenhouse Gasses there, although the net response varies strongly across models and scenarios. Substantial uncertainty 
and thus low confidence remains in projecting changes in the North Hemisphere storm tracks, especially for the North Atlantic basin. 
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4. Cambiamenti nel ciclo dell’acqua

Changes in average precipitation in a warmer world will exhibit substantial spatial variation. Some regions will experience increases, other 
regions will experience decreases and yet others will not experience significant changes at all. Annual surface evaporation is projected to 
increase as global temperatures rise over most of the ocean and is projected to change over land following a similar pattern as 
precipitation. In addition, decreases in annual runoff are likely in parts of southern Europe, the Middle East, and southern Africa by the end 
of the 21st century under the RCP8.5 scenario. Increases in annual runoff are likely in the high northern latitudes corresponding to large 
increases in winter and spring precipitation by the end of the 21st century under the RCP8.5 scenario. Finally, regional to global-scale 
projected decreases in soil moisture and increased risk of agricultural drought are likely in presently dry regions and are projected with 
medium confidence by the end of the 21st century under the RCP8.5 scenario. 

aumento globale delle precipitazioni alla fine 
del 21° secolo

Da 1 a 3%/°C 
(RCP4.5, RCP6.0, RCP8.5)

Da 0.5 a 4%/°C
(RCP2.6)

Crescente contrasto tra regioni e stagioni umide e 
secche

Incremento globale 
della temperatura
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5. Cambiamenti nella criosfera

Riduzione in area e 
spessore della 
copertura del 
ghiaccio marino 
artico

Diminuzione dell'intervallo dal 16% per 
RCP2.6 al 67% per RCP8.5 a febbraio e 
dall'8% per RCP2.6 al 30% per RCP8.5 
a settembre per il periodo 2081-2100 

rispetto al periodo 1986-2005

per il periodo 2081-2100 rispetto al 
periodo 1986-2005: dall'8% per RCP2.6 
al 34% per RCP8.5 a febbraio dal 43% 

per RCP2.6 al 94% per RCP8.5 a 
settembre

Riduzione del manto nevoso nell'emisfero nord del 7% 
(RCP2.6) - 25% (RCP8.5)

Ritiro dell'estensione del permafrost del 37% (RCP2.6) - 
81% (RCP8.5)

Diminuzione 
dell'estensione e del 
volume del ghiaccio 
marino antartico

Incremento 
globale della 
temperatura
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6. Cambiamenti negli oceani

Riscaldamento globale degli oceani

Da 0.3°C (RCP2.6) a 0.6°C (RCP8.5) ad 
una profondità di circa 1 km

Da 0.6°C (RCP2.6) a 2.0°C 
(RCP8.5) in superficie

il riscaldamento degli oceani continuerà per secoli,
anche se le emissioni di gas serra verranno ridotte o le concentrazioni mantenute costanti

The strongest ocean warming is projected for the surface in subtropical and tropical regions. At greater depth 
the warming is projected to be most pronounced in the Southern Ocean. For RCP4.5 by the end of the 21st 
century, half of the energy taken up by the ocean is in the uppermost 700 m and 85% is in the uppermost 
2000 m. Due to the long time scales of this heat transfer from the surface to depth, ocean warming will 
continue for centuries, even if GHG emissions are decreased or concentrations kept constant. 10
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How to communicate?

For example Climate Outreach is a company founded in 2004 to increase public understanding and 
awareness of climate change. 



How to communicate?

The Working Group I 
Technical Support Unit of 
the Intergovernmental 
Panel on Climate Change 
(IPCC) commissioned 
Climate Outreach to 
produce an evidence-based, 
practical communications 
handbook tailored for IPCC 
authors



How to communicate?

1. Be a confident communicator

2. Talk about the real world, not abstract ideas

3. Connect with what matters to your audience

4. Tell a human story

5. Lead with what you know

6. Use the most effective visual communication



Visual communication: Climate Causes

https://climatevisuals.org/images?f%5B0%5D=collections%3AClimate%20Causes

https://climatevisuals.org/images?f%5B0%5D=collections%3AClimate%20Causes


Visual communication: Climate Impacts

https://climatevisuals.org/images?f%5B0%5D=collections%3AClimate%20Impacts



Visual communication: Climate Solutions

https://climatevisuals.org/images?f%5B0%5D=collections%3AClimate%20Solutions



Visual communication: Climate Solutions

Questo è un esempio di 
una delle immagini 
precedenti. Questa 
immagine mostra 
"persone reali" che 
svolgono un "lavoro 
reale" e questo può 
aiutare a generare un 
senso di soluzioni 
climatiche integrate 
nella vita quotidiana.



Medellín as a renaissance city: GREEN CORRIDORS PROJECT

https://www.youtube.com/watch?v=Kv0m2MSIo2s&feature=youtu.be

Temperatures have fallen by two 
or three degrees with bigger 
reductions expected in the future

https://www.youtube.com/watch?v=Kv0m2MSIo2s&feature=youtu.be


https://www.youtube.com/watch?v=Kv0m2MSIo2s&feature=youtu.be

Award for Clean Air in Towns and Cities: Waltham Forest (London)

https://youtu.be/h7-sqmJjPY4

Enjoy Waltham Forest

https://www.youtube.com/watch?v=Kv0m2MSIo2s&feature=youtu.be


http://www.metlink.org/resource/ipcc-updates-for-science-teachers/#1

Link utile
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