Dal passato al futuro per capire

come cambia il clima nel presente

Erika Coppola , ICTP Earth System Physics (ESP) Section

—|| 532
—=|f 2
==f 552
240

%3

3

&)

International Centre
for Theoretical Physics  ..IAEA

: jj The Abdus Salam



SIXTH ASSESSMENT REPORT

7_;‘_.'7"' N
Working Group | — The Physical Science Basis INTERGOVERNMENTAL PANEL ON Clim3Te change  wwo

Observed warming is driven by emissions from human activities

Changes in global surface temperature relative to 1850-1900
°C from direct observations (1850-2020)
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Observed warming and Carbon Budget updates

+ 1.14 °C averaged over the 2013-2022

Observed Warming

(a) Decade-average warming
given by observations

20 Historical cumulative CO;, emissions 2390 (£240; likely (66 %—100 % probability) range)
5 (1850-2019) AR6 WGI Table SPM.2
8 Remaining carbon budgets Base year Estimated remaining carbon budgets
2 Case/update from the beginning of base year
% (GtCOy)
'E l Likelihood of limiting global warming 17 % 33% 50 % 67 % 83 %
g ..
g a to temqerature limit.
E 1.5°C lrom AR6 WGI 2020 900 650 500 400 300
@ » emulator update 2020 750 500 400 300 200
‘E gl -+ as above with AR6 scenario update | 2020 750 500 400 300 200
g + as above with warming update 2023 500 300 250 150 100
% : |m022! (best estimate)
% 00 1.7°Cfrom AR6 WGI 2020 1450 1050 850 700 550
§| D + AK6 emulator update 2020 1250 900 700 600 450
E gg _f§ -+ as above with AR6 scenario update | 2020 1300 950 750 600 500
;E o5 < = + as above with warming update 2023 1100 800 600 500 350
g | (2013-2022) (best estimate)
Z 2°Clfrom AR6 WGI 2020 2300 1700 1350 1150 900
- . R6 emulator update 2020 2050 1500 1200 1000 800
§ + as above with AR6 scenario update | 2020 2200 1650 1300 1100 900
% + as above with warming update 2023 2000 1450 1150 950 800
= (2013-2022) (best estimate)
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Forster et al.,( 2023) Indicators of Global Climate Change 2022: annual update of large-scale indicators of the state of the climate system and human influence. Earth System Science
Data https://doi.org/10.5194/essd-15-2295-2023




Likelyhood to reach global climate targets

100 -
—* Estimates of 2030 emissions under Sceng:::A Current policies
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( L —— Case C Current policies plus higher- and lower-confidence net-zero targets
P » —— Case D Current policies plus all net-zero targets (much lower-, lower-, and
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60 higher-confidence targets)
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net-zero targets)
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Gt00,e/year, gigatonnes of carbon dicxide equivalent per year; NDCs, nationally determined contributions.

Rojet et al.,( 2023) Credibility gap in net-zero climate targets leaves world at high risk. Science DOI: 10.1126/science.adg6248



https://doi.org/10.1126/science.adg6248

Copernicus Climate Change Service

How close are we to reaching a global warming of 1.5°C?

Reaching 1.5°C of global warming - a limit agreed under the Paris agreement - may feel like a very distant reality, but it might be closer than you think. Experts suggest it is likely to happen between 2030 and
the early 2050s. See where we are now and how soon we would reach the limit if the warming continued at today’s pace. Use the slider to explore how the estimate changes in time.

Global warming reached an estimated 1.28°C in June 2024.
If the 30-year warming trend leading up to then continued,
global warming would reach 1.5°C by March 2033.

March 2033
e /© m
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Temperature trend Observed temperature change since pre-industrial times IPCC "likely" estimate IPCC projections

https://climate.copernicus.eu/
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SECTION TITLE

2023/07/15-25 Cerberus Heatwave
Southern Europe

Results based on ERAS

« Event associated with a high-
pressure system over southern
Italy.

« Strong positive anomalies in
temperature observed.

» No significant change identified in
geopotential height.

« Significant increase in
temperature can be observed in
the factual period.

Event
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SECTION TITLE

2023/07/15-25 Cerberus Heatwave In
Southern Europe

Results based on CMIP5 CMIP6 HighResMIP  CORDEX
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Attribution

Summary so far

man-2024enks-bst- GlimaMeter for Cerberus Heatwave in Southern Europe
16-Jul-2023 to 25-Jul-2023
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2024/10/18-19 Italy Multiple Floods
Results based on ERAS

« Event associated with a low-
pressure system over Italy.

« Strong positive anomalies in
precipitation observed.

No significant change
identified in mean sea level
pressure.

Significant increase in
precipitation can be observed
in parts of southern Italy in
the factual period.

Event
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SECTION TITLE

2024/10/18-19 Italy Multiple Floods

Results based on CMIP5 CMIP6 HighResMIP  CORDEX
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Attribution

Summary so far

man-2024enks-bst- GlimaMeter for Cerberus Heatwave in Southern Europe
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A New Scientific Frontier in Climate Science

High-Resolution Kilometer-Scale Regional Climate
Modelin
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UHI

Change (7%) and Significance at Global Warming Levels for several Hazard Indices:

The mean percent change computed with respect to the
reference period for each index and the selected cities of
Europe, as detected by the urban masks of the models. The
asterisk (*) marks the significant changes at 95%.

The average is computed over the cities using the urban
masks available for each model. The idea is to see if cities are
“Hot spots” of climate change or they reflect the regional
climate response.
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Summary

« Global warming is already intensifying present-day extreme events
in many regions around the world.

« Current climate events can be studied to better understand the role of
human-induced warming.

« Model ensembles help evaluate future event evolution and assess
the suitability of different models for specific types of extremes.

 High-resolution climate projections are essential for accurately
analyzing events at local scales.

- Increasing availability of kilometer-scale projections enables the
study of for example urban climate impacts, providing valuable insights
for adaptation and mitigation strategies
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Observed warming is driven by emissions from human activities, with
greenhouse gas warming partly masked by aerosol cooling
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Energy system & scenarios
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AR6 WGlIII Chapter 3 : Figure 3.5 (a)
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AR6 WGIII Chapter 3 : Figure 3.8 | The energy system in each of the illustrative pathways (IPs).



Greenhouse gas emissions
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AR6 WGIII Chapter 3 : Figure 3.5 (a) Process for creating the AR6 scenario database and selecting the illustrative (mitigation) pathways.
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