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Un viaggio nel clima che Cambia(mo)

Carlo Barbante

IDPA-CNR, Ca’Foscari University of Venice
photo credit: L. Poto

Temperature Anomaly (°C)
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Temperature anomalies in the Northern Hemisphere
(1000 -2010 AD)
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IPCC, 2013: Summary for Policymakers. In: Climate Change 2013: The Physical Science Ba

Five-Year Average Global Temperature Anomalies

The warming from 1880-2016 is of about 1.1 °C

NASA's Goddard Institute for Space Studies (GISS), 2017




Climate Change
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atmosphere, land, ocean

extreme events

water cycle

sea ice, glaciers, ice sheets

global mean sea level
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Human influence on the
climate system is clear.

@ IPCC, 2013: Summary for Policymakers. In: Climate Change 2013: The Physic:

CO, Record Mauna Loa Observatory, Hawaii
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Ice Mass Loss and Sea Level Rise
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Space and time ...

The last 500 million years

Temperature of Planet Earth
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Milions of years before present

Primates diverged from Homo Erectus

other mammals (85 Myr) about 1.5 Myr
Homo Habilis Homo Sapiens
about 2.8 Myr about 350 kyr

Humangseparated
about 7.5 Myr

Royer, 2004, Zachos, 2008, Lisieki and Raymo, 2005, EPICA (2004)




The ice core record

+ One of many sedimentary records
* Very good at recording the atmosphere
+ 800,000 years (Antarctic) and 128,000 years (Greenland)
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Ice core impurities - natural sources

* Wind-borne Dust (particles)

* Volcanism (Quiescent, explosive)
= Sea salts (Open ocean, ice sheets)
= Forest fires (PAHs, soot)

= Marine biological activity

* Cosmogenic production

* In-situ production (photolysis)




Ice core impurities - anthropogenic sources

= Mining and metals production
= Transport emissions
= Industrial emissions

= Coal mining and combustion

= Other combustion processes
= Fertilizer use
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@ J. Gabrieli et al., Atmos Environ. 2011
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Post 17th-Century Changes of
European PAH Emissions Recorded
in High-Altitude Alpine Snow

and Ice
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@ Gabrieli et al., EST, 2010
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Fluoranthene
7.
1 Fluoranthene (FLA)
6 -
g ]
2
5 '
s ]
£ ]
34
§ ]
S 1
27
FLA raw data
1] —— Averaged data
04+ =]
S B S A
& L

EPICA ....

oA AR LA V\ || ﬁ m
U N Yy

o
B LFs0 T
¢ 0 >

5D (%o)

F100 5
Feoo T
500

400

CO; (ppmv)

2404
2204
2004
1804
800 700 600 500 460 300 200 100 0
Age (ka BP)

@ Wolff et al. 2006, Jouzel et al., 2007, Lithi et al. , 2008, Loulergue et al., 2008, Schilt et al., 2009; Stenni et al., 2010
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CO, vs Temp. the long time perspective
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ot Temperature and CO,
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Where are we going ?

(a) Global average surface temperature change
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Too late for 2° C

?
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CO, emissions by human activity are unprecedented \
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@ IPCC, 2013: Summary for Policymakers. In: Climate Change 2013: The Physic:
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Too late for 2° C

?
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‘ CO, emissions by human activity are unprecedented

@ IPCC, 2013: Summary for Policymakers. In: Climate Change 2013: The Physic

Too late for 2° C ?
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@ IPCC, 2013: Summary for Policymakers. In: Climate Change 2013: The Physic
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Too late for 2° C ?

CARBON CRUNCH

There is a mean budget of around 600 gigatonnes (Gt) of carbon dioxide left to emit before the
planet warms dangerously, by more than 1.5-2°C. Stretching the budget to 800 Gt buys another
10 years, but at a greater risk of exceeding the temperature limit.
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Too late for 2° C ?

Budget for the 2°C target: 790 billt C
CO, emissions until 2015: - 555 billt C

Remaining Emissions: 235 billtC

Limiting climate change will require substantial and
sustained reductions of greenhouse gas emissions.

* CO2 emissions in 2015 9.8 bill t C

@ IPCC, 2013: Adapted from.
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Too late for 2° C ?
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IPCC, 2013: Summary for Policymakers. In: Climate Change 2013: The Physical Science Basi:

Thank You !
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