Ghiacciaio Meridionale d’Hohsand
dalla diga del Sabbione (Val d’Ossola), 29.07.2011
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Vol 461|124 September 2009

Rockstrom & al., Nature 2009

FEATURE

A safe operating space for humanity

Identifying and quantifying planetary boundaries that must not be transgressed could help prevent human
activities from causing unacceptable environmental change, argue Johan Rockstrdm and colleagues,
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Figure1|Beyond the boundary. The inner green shading represents the proposed safe operating
space for nine planetary systems. The red wedges represent an estimate of the current position for
each variable. The boundaries in three systems (rate of biodiversity loss, climate change and human
interference with the nitrogen cycle), have already been exceeded.



FONTE: ASAFE AND JUST SPACE
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L’economia
della ciambella

Sette mosse per pensare
come un economista del XXI secolo

KATE RAWORTH

Introduzione di Gianfranco Bofogna ed Enrico Giovannini
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Temperatura media globale: +1°C in piu nell’ultimo secolo

Anomalie termiche globali 1850-2017
(rispetto a media trentennio 1961-90)
serie MetOffice - Hadley Center
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Quantita annua di neve fresca
in Ossola Superiore
Trentennio di riferimento 1961-90

Punta 1038
Stazioni meteo dArbola
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Ossola:
Medie annue:
50cm a
fondovalle,
oltre 6 m a
guota 2000
m, >10-15m
oltre 2800 m



Anomalia

Sulle Alpi la neve al suolo dura meno

Alpi occidentali - Indice Standardizzato di Anomalia (SAl)
Durata della neve al suolo {anno idrologico) dal 1925-26 al 2016-17
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Torino, quantita stagionale di neve fresca (anno idrologico) dal 1787-88 al 2017-18

2018

Quantita di neve fresca piu che dimezzata
(-64% nel 1990-2018 vs. 1787-1989)



Entracque - Lago Piastra (900 m, CN) - Spessore medio del manto
nevoso (cm) confronto periodi 1961-1989 e 1990-2016

| ——1990.2016
| ——1961.1989

Variazione spessore
medio: -39 %

Riduzione recente dello spessore nevoso medio al
suolo, molto evidente sotto 1 1000 m




Gressoney-D'Ejola (1850 m, AO) - Spessore medio del manto nevoso
(cm) confronto periodi 1961-1989 e 1990-2016

—=1990-2016
=—1961-1989

Variazione spessore
medio: -29 %

Influenza del riscaldamento piu evidente in primavera
(fusione piu precoce di circa 15 giorni)




Lago Goillet (2526 m, AQ) - Spessore medio del manto nevoso (cm)
confronto periodi 1961-1989 e 1990-2016

Variazione spessore
medio: +8 %

=1990 2016
=—1961-1989

Perfino un lieve aumento ad alta quota,
ma resta la precoce fusione primaverile
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10.03.2018: 176 cm (media storica: 83 cm)

Gressoney - D'Ejola (Monte Rosa, 1850 m) - Media giornaliera dello spessore

nevoso al suolo, confronto tra periodi 1939-1989 e 1990-2017 20 17- 18: Invern
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Ghiacciaio Ciardoney, http://nimbus.csp.it
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Ghiacciaio Ciardoney (2850 m) - Spessore manto nevoso
osservato da "snowcam"

00— e
350 1---M—=2012-13
—2013-14
300 4---| ==2014-15
—2015-16
s 2016-17
250 1---| w==2017-18
M0 sy
B
100 <f=o=casiesmcensae -
alo
‘5 ‘o >
s 3 =



In futuro, copertura nevosa sempre
piu “inaffidabile” sotto 1 1500-2000 m

Bardonecchia 4
8 dicembre 2015 k | 8 ity ’
(f. L. Mercalli) VN




The Cryosphere Discuss., doi:10.5194/tc-2017-7, 2017

Manuscript under review for journal The Cryosphere The C E'};'DE;"}E’] ere
Discusston started: 27 February 2017 JiSCUSSIoNS
(©) Author(s) 2017. CC-BY 3.0 License.

1| Snowfall in the Alps: Evaluation and projections
»| based on the EURO-CORDEX regional climate

;| models

4 Prisco Frei', Sven Kotlarski >, Mark A. Liniger”, Christoph Schér’

;]

6§ institute for Atmospheric and Climate Sciences, ETH Zurich, 8006, Zurich, Switzerland

7 *Federal Office of Metearalogy and Climatology, MeteoSwiss, 8058 Zurich-Alrport, Switzerland
8

9 "Corresponding author: sven kotlarski@meteoswiss.ch
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Mean SEP-MAY snowfall change (8S,,...) [%], RCP8.5
80 -60 -40 20 -10 -5 5 10 20

2100: senza tagli alle emissioni serra,
neve quasi scomparsa in Pianura Padana




Mean snowfall
(8S mean) [%]

(5Streq) [%]

Snowfall intensity Snowfall frequency
(8Sim) [%]
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Alpes Francaises - Hauteur minimale de neige
sur 100 jours (% 2030 vs 1970), alt. 1200 m
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Sceénarios Climatiques Adaptes
aux zones de Montagne :
Phénomenes extrémes,
Enneigement et Incertitudes
www.umr-cnrm.fr/scampei/




Torino - Temperature medie estive (°C) dal 1753 al 2018
(elaborazione dati: SMI - www.nimbus.it)
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Meno neve,
piu caldo =
meno
ghiacciai! In
un secolo
superficie
ghiaccial
alpini
dimezzata.

Ghiacciaio
Basei (Colle del
Nivolet)



Ghiacclalo
Galambra

nel 1930 circa
e nel 2007

(f. M. Tron)

Pressoché
estinto
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(f. Druetti) (f. L. Mercalli) (f. S. Jobard)

Ghiacciaio Pre de Bar (Monte Bianco):

ritiro della fronte di oltre 800 m dal 1897 al 2015




Ghiaccialo
Meridionale del
Sabbione
(Ossola)
dalla diga.

Regresso frontale
circa 1200 m.




~ 1850: 1.68 km? (max PEG)
1939: 1.12 km? (Sacco)
% dal 1850)
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Ghiacciaio
Ciardoney
1986,
ultima stagione
di avanzata
glaciale

2014.
ghiacciaio In
continuo ritiro




Si pesano | campioni di neve



Rete di 6 paline ablatometriche per determinare le perdite
annue di spessore glaciale.



15 settembre 2015 =

Sempre piu caldo, sempre meno ghiaccio!
Tratto di palina ablatometrica fuoriuscita dal ghiaccio
In appena 3 estati, dal settembre 2012 (720 cm!)



Ghiacciaio Ciardoney (Gran Paradiso) - Bilancio di massa annuo
e cumulato tra le stagioni 1991-92 e 2016-17
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Bilancio stagione idrologica 2016-17: -1,4 m acqua eq.

Sopravvivenza prevista: 20-30 anni.



The Cryosphere, 6, 713-727, 2012 -'&
www.the-cryosphere.net/6/713/2012/ ‘GG’ The CrYOsphere
doi: 10.5194/tc-6-713-2012 .
© Author(s) 2012. CC Attribution 3.0 License.

Extrapolating glacier mass balance to the mountain-range scale:
the European Alps 1900-2100

M. Huss!-*

'Department of Geosciences, University of Fribourg, 1700 Fribourg, Switzerland

*Invited contribution by M. Huss, recipient of the EGU Young Scientist OQutstanding Poster Paper (YSOPP) Award 2010.

Correspondence to: M. Huss (matthias. huss(@unifr.ch)

vary between —5.9km? (1947) and +3.9km? (1977). Mean
mass balances are expected to be around —1.3mw.e.a=! by
2030. Model results indicate a glacier area reduction of 4-
8 % relative to 2003 for the end of the 2 1st century.




Italia: precipitazioni totali in lieve calo,
ma piu concentrate

ANNUAL PRECIPITATION

Precipitazioni annue in Italia (1800-2017): tendenze per
ora poco evidenti, solo lieve calo rispetto all'Ottocento
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Acqui Terme - Precipitazioni annue dal 1915 al 2017 (mm di pioggia e neve fusa)

www.nimbus.it)

(elaborazione dati: SMI -
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2017: anno piu secco (353 mm, meta del normale)

Simile solo al 1965 (369 mm)



Susa, 27 ottobre 2017

Oltre 7000 ettari bruciati sulle Alpi piemontesi




Maggior consumo di acqua durante ondate di caldo estivo

conseils
pour prevenir
les risques

Buvez
frequemment et
abondamment

{au molns 1.5 Bire d'ean par jour
mina £l vous n'awar pas solf)

Evitez de sortir aux heures
les plus chaudes et

de pratiquer une activité
physiqgue, maintenez

votre logement frais

(fermez fendtros et velets 1o jowrnee,
ounre-les M salr ot ba st 5 Galt plus Reais)

Rafraichissez-vous
et mouillez-vous
le corps plusieurs
fois par jour

(Sonches, haine, brandsstsur ou
gt de tolletin mowllile, sars vous sochor)

Passez si possible
2 a 3 heures par jour
dans un endroit frais

(Cirwirems, bibllothequars mmankdpelss,
stapecmorches...)

Aidez les personnes
les plus fragiles
et demandez de l'aide

(notaseit suprés de votre malrie)

=

www.sante.gouv.fr/canicule/

0821 22 23 00.......

ooyl

wnundwnnbi

[

3 niveaux d'alerte

Numéro vert du ministére
de la Santé : 0 800 06 66 66

Le plan canicule
Y

O30y

Mobilisation maximale
Canicule extréeme : decision par

le Premier ministre de la requisition
des moyens de gestion

des catastrophes (transports, armee
medias...)

Veille saisonniére

Du 1¢ juin au 31 aolt :

veille sanitaire pour les maisons de
retraite, hopitaux, créches .

@ Source ; ministére de la Santé



PARIS2015

UN CLIMATE CHANGE CONFERENCE

COP21-CMP11

30 NOVEMBRE - 11 DECEMBRE 2015
21 CONFERENCE DES NATIONS UNIES SUR LE CHANGEMENT CLIMATIQUE

TOUS ENSEMBLE POUR LE CLIMAT

30 NOVEMBER - 11 DECEMBER 2015
21ST UNITED NATIONS CLIMATE CHANGE CONFERENCE

UNITED FOR CLIMATE ACTION

cop21.gouv.fr



Source: All events are from Spencer Weart's

Milestones in Climate Science / .
Instrumental temperature E= 150
record begins
e ~- Keeling 100

Greenhouse effect = | 004 i ppm
on Venus measured o 2
- Warnings by scientific community
"Rate oflunar Plass to policy makersﬂb:gm onlicns
heat loss measured Revelle Manabé and fun. Ihefs i .warmlng
and Suess Wetherald testifies before
Hulburt congress
Fourier Tyndall Arrhenius Callendar
B I 3 * I 1 1 1 Il I 1 1 1 R A ] 1 1 il U ]
1820 1850 1900 1950 2000 I
T T T T T l¢ *l—l'1 ‘ t T
.J_ _f_ Chamey _L_
@D 2o
Founerdescribes  Tyndall describes Arrhenius cakulates o;:etf‘:'ane
atmosphere’s CO3's blocking warming from Callendar proposes o
contribution to of Infrared doubling of CO; that warming is wfr:é;:cp:' ;‘r::nhta\onfses:
planetary temperature occurring described effect*
Manabe and
4°C A Wetherakd build
v ' first model of
) ) Earth’s entire
www.SkepticalScience.com climate

The Discovery of Global Warming

unless noted otherwise:
wwawaip.org/history/climate/timeline htm.

* Pierehumbert, Principles of Planetary Climate
** Nature, 15 March 2001

Hulburt calculates

and refutes Angstrom

CO2 sourcees identified.
4°C warming from doubling  Models describe Earth systems,
of CO2 with H20 feedback, feedbacks, carbon cycle and climate



Climate models reproduce observed warming only
when human influences are included

1.5

- (Qbserved global average temperature
— Models with human and natural drivers
- Models with natural drivers alone

1.0 A

0.5 A

0.0 -

—0.5 1

Warming relative to 1861-1880 (°C)

_1.0 T T T T T
1900 1920 1940 1960 1980 2000 2020

Richardson et al, 2017 il
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Il futuro della temperatura
globale secondo IPCC
AR5 (2013): +2 0 +5°C?

d Global average surface temperature change
6.0 S Mean over
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80

Promesse ambiziose, ma non bastano:
se applicate, circa +3 °C nel 2100 !
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GHG / GDP 1990-2015:-1.8%/yr

20 -

10

0
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—— Global Mitigation
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Do EPUNONY

Fonte: "Analysis of scenarios integrating the INDCs"
(Joint Research Centre-EC)
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Figure 9. Temperature climate projections. RCPR.5: seasonal differences (°C). between the average value over 2071-2100 and 1971-2000 for (a)
DIJF, (b) MAM. (c) JJA and (d) SON (S, significant: NS, not significant).

E se non facessimo nulla? NW Italiano + 8 ° C nel 2100!

Torino come Karachi...
Bucchignani et al. (2015) High-resolution climate simulations with COSMO-CLM over ltaly, Int. J. Climatol.
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Figure 12. Precipitation climate projections, RCP&.5: seasonal differences (mm day™'), between the average value over 2071-2100 and 1971
for {a) DJF, (b) MAM, (c) JJA and (d) SON (S. significant: NS, not significant).
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Scenario ad alte emissioni (RCP8.5): nel 2071-2100
piogge piu forti in inverno ma grandi siccita estive

Bucchignani et al. (2015) High-resolution climate simulations with

COSMO-CLM over ltaly, Int. J. Climatol.



Anomalia Precipitazione (%) Anomalia Temperatura (°C)
RCP4.5 RCP8.5 RCP4.5 RCP8.5

4 febbraio 2016, presso Casale
(f. Toni Farina)

In futuro piu siccita
estive e minore
portata di Po e
affluenti

(fino a -30% | Oorme * Orcras * Grorss
verso il 2050)

Anomalia
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Future "megasiccita” in USA e Mediterraneo?
2090-2099 NCAR, Boulder (2010)
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Indice di severita potenziale delle siccita future nel mondo
< -4 = sjccita estrema
Previsto: da -15 a -20 in molte zone mediterranee e America



MA
EVENTS AND DISASTERS TO ADVANCE
CLIMATE CHANGE ADAPTATION

Adattarsi al
cambiament
climatici e
gestire 1l rischio

Rapporto
IPCC-SREX
(2012)

SPECIAL REPORT OF THE
INTERGOVERNMENTAL PANEL | c c :
ON CLIMATE CHANGE p %@

www.ipcc-wg2.gov/SREX




Atmosfera piu calda, piu energia

e vapore, piu eventi estremi, danni,
carestie e rifugiati climatici > migrazioni
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Colorado (USA), settembre 2013



Eventi estesi su grandi bacini Nubifragi localizzati > flash-flood
(ben prevedibili) (talora meno prevedibili)

Sestri né te - 2010




Quantifying the influence of global warming on
unprecedented extreme climate events

Noah S. Diffenbaugh®®, Deepti Singh®<, Justin S. Mankin®<%®, Daniel E. Horton", Daniel L. Swain®9, Danielle Touma®,
Allison Charland?, Yunjie Liu?, Matz Haugen®, Michael Tsiang®", and Bala Rajaratnam®™

*Department of Earth System Science, Stanford University, Stanford, CA 94305; hWoods Institute for the Environment, Stanford University, Stanford, CA
94305; Lamont-Doherty Earth Observatory, Columbia University, Palisades, NY 10964; “Emmett Interdisciplinary Proqram in Environment and
Resources, Stanford University, Stanford, CA 94305; *NASA Goddard Institute for Space Studies, New York, NY 10025; 'Department of Earth and Planetary
Sclences Northwestern University, Evanston, IL 60208; ®Institute of the Environment and Sustainability, University of Califomnia, Los Angeles, CA 90095;
hDepartment of Statistics, University of California, Los Angeles, CA 90095; and 'Department of Statistics, Stanford University, Stanford, CA 94305

Edited by Kerry A. Emanuel, Massachusetts Institute of Technology, Cambridge, MA, and approved March 10, 2017 (received for review October 31, 2016)

Primi segnall

da altri studi

Piogge estreme su 5
giorni, divenute piu
probabili nel 41% delle
aree mondiali considerate
In questo studio

(tra cui Europa Centrale)




!“L
» H




Quasi un metro di livello marino in piu nel 21007

(IPCC, 2013)
Global mean sea level rise
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Nuovi studi indicano anche 2 metri in piu!
DeConto R., Pollard D. (2016) Contribution of Antarctica to past and future
sea-level rise. Nature, 531.



Surging RISK ZONE MAP
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us, out of the glacial—-interglacial limit cycle to its present position in the hotter Anthropocene.

Glacial-interglacial
limit cycle

S ‘Stabilized Earth’
A
Temperature
| H

Will Steffen et al. PNAS do0i:10.1073/pnas.1810141115 PN 3 S
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FAQ1.2:How close are we to 1.5

Human-induced warming reached approximately 1°C above

pre-industrial levels in 2017
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FAQL1.2, Figure 1: Human-induced warming reached approximately 1°C above pre-industrial levels in 2017,

At the present rate, global temperatures would reach 1.5°C around 2040.
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IDCC
« climate change Berlino
(7-12 aprile 2014)
terzo volume del
Quinto Rapporto di
Valutazione sui
x Cambiamenti
il Climatici, dedicato
alla mitigazione.
www.ipcc.ch

CLIMATE CHANGE 2014
Mitigation of Climate Change

WORKING GROUP il COMTRIBUTION 1O THE
VTN ASSESSMINT REPORT OF THE
INTERGOVERMMENTAL PANEL ON CLIMATE CRANGE
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Sostenibilita e resilienza
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impact
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Maggio 2015,
storica enciclica di
Papa Francesco
“Laudato si’”: per

la prima volta la
PAPA FRANCESCO Chiesa sposa

LAUDATO ST ufficlalmente la lotta

TESTO INTEGRALE DELL'ENCICLICA al Camblamentl
climatici e al
degrado ambientale

CON GUIDA ALLA LETTURA DI

CRISTINA SIMONELLI

PRESIDENTE COORDINAMENTO TEOLOGHE ITALIANE

PIEMME



Siamo ancora in tempo?

Nonlinear climate sensitivity and its implications for future greenhouse warming
Tobias Friedrich, Axel Timmermann, Michelle Tigchelaar, Oliver Elison Timm and Andrey Ganopolski
Science Advances 09 Nov 2016:Vol. 2, no. 11, DOI: 10.1126/sciadv.1501923
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Climate change may be escalating so
fast it could be 'game over', scientists
warn

New research suggests the Earth's climate could be more sensitive to greenhouse gases than
thought, raising the spectre of an 'apocalyptic side of bad' temperature rise of more than 7C

within a lifetime
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but emissions are still increasing despite a 1C rise

IN average thermometer readings since the 1880s



&€ Climate change is the
defining issue of our
time - and we are at a
defining moment. gy

‘// \\' » .

| RN Antonio Cuterres,

: \\i\ } United Nations Secretary-General,
=7<= 10 September, 2018

“Climate change is moving faster than we are.”

“If we do not change course by 2020, we risk missing the point where we can

avoid runaway climate change, with disastrous consequences for people and all
the natural systems that sustain us.”




The only question is how to communicate the gravity of our situation to the non-
scientific public. In the words of Kaisa Kosonen, an observer at the negotiations,
“Scientists might want to write in capital letters, ‘ACT NOW, IDIOTS,’ but they need
to say that with facts and numbers.”
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