nissioni degli incendi:
0 milioni di tonnellate CO,

| 3 delle emissioni dell’ltalia in un anno)
onti: EU Copernicus Atmosphere Monitoring Service; Italy National Ing

Qk.‘

PARA, BRAZIL - August 20, 2019 net.



Deforestazione annua Amazzonia brasiliana (km¢)
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Fonte: INPE (dati da https://en.wikipedia.org/wiki/Deforestation of the Amazon rainforest)



https://en.wikipedia.org/wiki/Deforestation_of_the_Amazon_rainforest

Deforestazione in Amazzonia (1970-2019): 17% della superficie
Punto di non ritorno per la perdita della foresta: 25-40%

Lovejoy and Nobre 2018, Science Adv (https://advances.sciencemag.org/content/4/2/eaat2340)
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Source: mapbiomass.org Source: mapbiomass.org



Emissioni umane di gas serra (1850-2010)
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Fonte: UNEP Emission Gap Report 2018
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https://www.unenvironment.org/resources/emissions-gap-report-2018



https://www.unenvironment.org/resources/emissions-gap-report-2018

Temperatura globale negli ultimi 400 000 anni

https://commons.wikimedia.org/wiki/File:lce Age Temperature.png
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https://commons.wikimedia.org/wiki/File:Ice_Age_Temperature.png

Temperatura globale negli ultimi 10000 anni
Marcott et al. 2013, Science (https://science.sciencemag.org/content/339/6124/1198.abstract)
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Temperatura negli ultimi 1000 anni — emisfero nord, terre emerse
https://en.wikipedia.org/wiki/Temperature record of the past 1000 years
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1.(dark blue 1000-1991): The Holocene.

2.(blue 1000-1980): Geophysical Research Letters.

3.(light blue 1000-1965): Ambio. Modified as published in Science.
4.(lightest blue 1402-1960): J. Geophys. Res..

5.(light green 831-1992): Science.

6.(yellow 200-1980): Geophysical Research

Letters. doi: 10.1029/2003GL017814.

7.(orange 200-1995): Reviews of

Geophysics. doi: 10.1029/2003RG000143

8.(red-orange 1500-1980): Geophys. Res

Lett.. doi: 10.1029/2004GL019781

9.(red 1-1979): Nature. doi: 10.1038/nature03265

10.(dark red 1600-1990): Science. doi: 10.1126/science.1107046
(black 1856-2004): Instrumental data was jointly compiled by

the Climatic Research Unit and the UK Meteorological Office Hadley
Centre. Global Annual Average data set TaveGL2v was used.


https://en.wikipedia.org/wiki/Temperature_record_of_the_past_1000_years

Contributo al riscaldamento climatico 1951-2010
IPCC Fifth Assessment Report, Fig. SPM.3, http://www.ipcc.ch/report/ar5/wgl/)

OBSERVED WARMING
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Carbon dioxide and the temperature of our planet
400 from 800,000 years ago until the present day

375 /

The year “0” corresponds to the year 2020 In 2014, CO, is about 400 ppm
Carbon dioxide concentrations are in units of parts per million
Temperature is the difference compared to the average temperature of the past 1000 yearsin units of degrees Celsius
Figure compiled from the following data sources
325 Ice core records from Antarctica: http://www.ncdc.noaa.gov/paleo/icecore/antarctica/domec/domec epica data.html
Current carbon dioxide measurements from NOAA: http://www.esrl.noaa.gov/gmd/ccgg/trends/
Currenttemperature from NASA: http://data.giss.nasa.gov/gistemp/graphs v3
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Temperature vs Solar Activity

Fonte: NASA (
Solar Irradiance Temperature
1363 — 11-year average
------------ Yearly
1362

Total Solar Irradiance (W/m™2)
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1360 T source: GISTEMP 3.1
TSI source: SATIRE-T2 + PMOD
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https://climate.nasa.gov/climate_resources/189/graphic-temperature-vs-solar-activity/
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CNR-MED SST Analysis 25/September/2018

Severe Weather Europe Andrej Flis (@Recretos)
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Il caso della tempesta Vaia



http://www.sisef.it/forest@/pdf/?id=efor2990-015
http://www.sisef.it/forest@/pdf/?id=efor2990-015






https://www.adnkronos.com/fatti/cronaca/2019/11/25/crollo-viadotto-cosa-successo_ogHfnzedWrMmEfvKlCf92H.html

What is the North Atlantic jet stream?

The polar front jet stream is a current of strong wind high in the atmosphere, one
of four such bands that circle the earth, flowing from west to east

Location

8-12km altitude, around 60
/ degrees latitude, but can meander

for large distances north and south.

It is a few hundred kilometres wide,

\ and several kilometres deep

Wind speeds

Typically around ... but can reach

_ Nor h of the'stream South of the stream 170kph ... \/ over 400kph
Colder, wetter | Warmer, drier V
| | weather dominates | weather prevails 't ¢
| ' Tt 0 200 400
Blocks Near-stationary areas of | kph

\‘

high pressure that can halt or'l even
| reverse the normal west-east flow.

"i l
Figura: https://www.ft.com/content/591395fe-b761-11e9-96k@-8e884d3ea203
Paper: httb.é://agupuB&enl@brarv.wilev.com/doi/lO.1029/ D18MS001492

190kph Speed at which
a cyclone is reclassified
as a hurricane



https://www.ft.com/content/591395fe-b761-11e9-96bd-8e884d3ea203
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2018MS001492

Extreme Weather and the Jet Stream

Under an extreme jet stream pattern, known as quasi-resonant amplification, the wet
and stormy areas (blue) and hot and dry zones (red) intensify, expand and get stuck

over one area for longer.

NORMAL JET STREAM EXTREME QUASI-RESONANT
PATTERN AMPLIFICATION PATTERN

Wind speed along the lines of longitude (meters per second)

-26 -24 -20 -16 -12 -8 -4 0 4 8 12 16 20
NORTHWARD SOUTHWARD

SOURCE: Michael Mann InsideClimate News

Fonte: Mann et al. 2018, Science Adv (https://advances.sciencemag.org/content/4/10/eaat3272)



https://advances.sciencemag.org/content/4/10/eaat3272

A changing ice mass ik

The map shows the anomaly
between cumulative ice mass
changes during the past year,
compared with the period
1981-2010

600 mm
400

Mass 200
gain 120

Summit
station

T
The ice sheet covers 81 """55?.*, R | |
per cent of Greenland, “A ‘~ X5 o
and is the second-largest
ice sheet in the world,

after Antarctica

B
®
o

Mass -120
loss -200

Sources: Polar Portal; Danish Meteorological Institute,

GEUS,DTU'S G
s https://www.ft.com/content/591395fe-b761-11e9-96bd-8e884d3ea203



https://www.ft.com/content/591395fe-b761-11e9-96bd-8e884d3ea203
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Global mean sea level (m)

Previsioni dell'laumento del livello del mare

Fonte: IPCC Special Report on the Oceans and the Cryosphere 2019, Figure 4.2

https://report.ipcc.ch/srocc/pdf/SROCC FinalDraft Chapter4.pdf
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https://report.ipcc.ch/srocc/pdf/SROCC_FinalDraft_Chapter4.pdf

Oraaciandiios shase Punti di non ritorno (tipping points)
Ice loss accelerating Arctic sea ice
Thawing

Boreal forest
Fires and pests
changing

Atlantic circulation
In slowdown since 1950s

Amazon rainforest
Frequent droughts

Tipping points

Coralreefs
Large-scale die-offs

Connectivity

RAISING THEALARM

Evidence that tipping points Wilkes Basin,
are under way has mounted East Antarctica

in the past decade. Domino Ice loss accelerating

effects have also been
West Antarctic ice sheet
i —— Lenton et al. 2019, Nature

proposed.
https://www.nature.com/articles/d41586-019-03595-0



https://www.nature.com/articles/d41586-019-03595-0
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Fonte: Carbon Brief

https://www.carbonbrief.org/analysis-how-much-carbon-budget-is-left-to-limit-global-warming-to-1-5c¢

Inizio
_dell'era
industriale

Budget di carbonio
rimasto a
disposizione

Budget residuo per <1.5°C (67% di probabilita):
67 - 779 Gt CO, (luglio 2019)

Emissioni anno 2018: 50 Mt CO, .qyivalente



Data: SSP database (IIASA)/GCP/Riahi et al 2017/Rogelj et al 2018

Scenario group Global CO2 emissions (gigatonnes,
Forcing target and temperature range in 2100 I>5uC GtCOZ) for all IAM runs in the SSP
e database.
O 100 - 6.0 W/m? (3.2-3.3°C) i (.
Q \ SSP no-climate-policy baseline
) 3.4 W/m? (2.1-2.3°C) fi scenarios are shown grey, while
£ 2.6 Wim#(1.7-1.8°C) various mitigation targets are
O 1.9 Wim# (1.3-1.4°C) shown in colour. Bold lines indicate
B 50 - — - the subset of scenarios chosen as a
(= focus for running CMIP6 climate
“il model simulations.
S u
@)
© 0
2
etuSgativedlobalicissions Chart produced for Carbon Brief
40 by Glen Peters and Robbie

' ' ' ' ' Andrews from the Global Carbon
1980 2000 2020 2040 2060 2080 2100 Project.



https://tntcat.iiasa.ac.at/SspDb/
https://www.cicero.oslo.no/en/employee/30/glen-peters
http://folk.uio.no/roberan/RobbieAndrew.shtml
http://www.globalcarbonproject.org/
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20 1 T | -
2015 2020 2025 2030 Fonte: UNEP Emission Gap Report 2018

https://www.unenvironment.org/resources/emissions-gap-report-2018



https://www.unenvironment.org/resources/emissions-gap-report-2018

Emissioni globali di CO2 per settore (miliardi di tonnellate) Altre
Fonte: Our world in data (https://ourworldindata.or issi Rifiuti

Residenziale

— Industria

— Trasporti

____ Agricoltura
Deforestazione

— Energia



https://ourworldindata.org/grapher/greenhouse-gas-emissions-by-sector

Carbonio incorporato nelle importazioni
% rispetto alle emissioni nazionali

Fonte: Global Carbon Project
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Piano Nazionale Integrato > &

D, ENERGIA @_\
CCCCC s . . .
6 2030 per I Energla e il Clima MINISTERO BELLAMBIENTE Honestooe codl. . Srolafipe Covmonmece mr. ..

56%

DI EMISSIONI NEL SETTORE DELLA GRANDE INDUSTRIA

4,6%

TERZIARIO, TRASPORTI TERRESTRE E CIVILE

50%
OBIETTIVO RINNOVABILI

https://www.mise.gov.it/images/stories/documenti/Proposta di Piano Nazionale Integrato per Energia e il Clima Italiano.pdf



https://www.mise.gov.it/images/stories/documenti/Proposta_di_Piano_Nazionale_Integrato_per_Energia_e_il_Clima_Italiano.pdf

Despite repeated
pledges to
phase out fossil
fuel subsidies
since 2009...

Read more at:
odi.org/g7-scorecard

#G7scorecard

G7 countries continue to provide at least $100 billion a
year supporting fossil fuels.

M Fiscal support ™ Public finance USS$ billion

Germany

Italy Japan

France Canada

NRDC
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Future projection: SSP1/RCP60 Yo J0] SSP3/RCP85 SSP4/RCP60 SSP5/RCP85 ®
Damage: BHM SR® Discounting: Growth-adjusted ®
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Fonte: Ricke et al. 2018, Nature Clim Change ‘
https://www.nature.com/articles/s41558-018-0282-y

Global Social Cost of Carbon: 418 USD/tCO, [177;806]



https://www.nature.com/articles/s41558-018-0282-y

Effe’r’rl della carbon tax (introdotta nel 1991) in Svezia

.government.se/government-policy/taxes-and-tariffs/swedens-carbon-tax

@ GDP development
GHG emissions



https://www.government.se/government-policy/taxes-and-tariffs/swedens-carbon-tax/




Destinazione della CO, emessa dal 1750 al 2012 (

t.org/carbonbudget/18/highlights. him)

|EC

//www.globalcarbonpro

https

ject (

Global Carbon Proj

Fonte



https://www.globalcarbonproject.org/carbonbudget/18/highlights.htm




Global carbon emissions (pgCO, yr™)
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Contributo delle nature based solutions alla mitigazione

2000
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Fonte: Griscom et al. 2017, PNAS
https://www.pnas.org/content/114/44/11645
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Espansione delle foreste italiane: +50.000 ettari/anno

Bosco Altre terre boscate Superficie forestale totale
m1985 m2005 m2015

Fonte: Rapporto Annuale sullo Stato delle Foreste italiane 2018
https://www.reterurale.it/flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/19231



% DI PRELIEVO RISPETTO ALLINCREMENTO

ITALIA EUROPA

24% ‘ | 62%

Fonte: Rapporto Annuale sullo Stato delle Foreste italiane 2018
https://www.reterurale.it/flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/19231




Effetti di sostituzione
Combustibili




.ﬁﬁihmﬂwllﬁpru \ \\

A ] ) E“u_ \‘, '
i. . ¥ - L /
;. B s
g — - A.... ..N,<

ss

' il

/.EE_ AI_! - LL

s e e
\..‘.l_.. et > - e

C
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European Forest Institute
https://www.efi.int/publications-bank/substitution-effects-wood-based-products-climate-change-mitigation
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Una foresta, molte funzion








https://www.unimontagna.it/progetti/tree-hero/




1- Regolazione del deflusso idrico
Gli alberi aumentano l'infiltrazione al suolo, intercettano la precipitazione rallentandone il deflusso

oy 40% EVAPORAZIONE 30%

"iﬁ‘m 'iilllllmll 'n
+«—10%

WATER RUNOFF WATER RUNOFF

500/0 INFILTRAZIONE 1 50/0

Figura: https://www.architectkidd.com/index.php/2012/03/deforestation-increases-floods/
Dati: Environmental Protection Agency 2003



https://www.architectkidd.com/index.php/2012/03/deforestation-increases-floods/

-
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2- Mitigazione dell’effetto isola di P - . 16:21
calore g

Evapotraspirazione

Ombreggiamento

HEAT is reflected off of
buildings and paved surfaces
where there is little vegetation

URBAN TREES provide
shade which cools
HOT localized areas
DECREASED
COOLER DEATHS
VEGETATED AREAS CITIES FROM HEAT

around cities
stay cooler



https://www.bbc.com/news/science-environment-37813709

60 Milioni di Aloeri

| a'Fondazione LaudatosSi; con'il' Vescovodi Rieti e:il supporto di due importanti personalita
vicine alle tematiche ambientali come:Carlo Petrini e Stefano.Mancuso, ha lanciato un-appello a
piantare 1albéero perogni cittadino italiano per contrastare la crisi climatica.

Istituzioni, Associazioni, Imprese e tecnici che hanno aderito all'appello si sono dati
appuntamento.a Novembre a Palermo (Congresso SISEF 2019) per avviare un percorso
Scientifico, tecnico e operativo adatto a contrastare la crisi climatica non solo attraverso la
corretta piantagione dialberi, -ma’anche‘con la gestioné sostenibile di quelli che gia-sono
presenti-nel boschi, nelle aree urbane e periurbane italiane.

www.60milionidialberi.it
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La resilienza

del bosco

Mondadori, novembre 2019
www.giorgiovacchiano.com



