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Impact of climate change on landslides and floods occurrence

Geo-hydrological risks are influenced by precipitation and by
distribution/abundance of the population.

Precipitation (directly) and distribution/abundance of population (indirectly) are
affected by climate and their variations may influence the geo-hydrological risks.
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Impact of climate change on landslides and floods occurrence

The average temperature is projected to increase in many regions under all

emission scenarios.
Change in average surface temperature (1986-2005 to 2081-2100)

In many areas, extreme precipitation events will become more intense and frequent.
Change in average precipitation (1986-2005 to 2081-2100)
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Impact of climate change on landslides and floods occurrence

i Frequency/intensity
increase of rainstorms, will
increase shallow landslides

% | (rock falls, debris flows and
«. | debris avalanches).

i Other Studies Landslide Type This Study

I B RockFall/Avalanche [ ]

| ] Debris Flow [

| e Shallow Landslide ]
/ I Deep-seated Landslide [ ]

i Increase  Decrease No Change

/ A S

" (From Gariano & Guzzetti, 2016)
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Impact of climate change on landslides and floods occurrence

Projected change in damage of river floods with a 100-year return period
between 2071-2100 and 1961-1990. Model calculation using the IPCC SRES scenario A2

© PESETA project
Change in 100-year
Gt JRC flood damage for .
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/ From 800,000 years ago to present \ Atmospheric CO, and temperature variations
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The global carbon cycle

Carbon migrates continuously among
lithosphere, atmosphere, biosphere,
and hydrosphere.

Knowing the natural phenomena of
production / migration of carbon
allows us to better understand the
impacts of anthropogenic emissions,
responsible of the recent climate
change, that overlap with natural
contributions.

(e.g. Berner et al., 1983; Berner, 1991; 1994; 2004; 2006; Berner & Kothavala, 2001)
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The global carbon cycle

COZ Chemical weathering is the weakening and
subsequent disintegration of rock by
chemical reactions.
Chemical weathering is caused by rain water
reacting with the mineral grains in rocks to
form new minerals (clays) and soluble salts.
\ These reactions occur particularly when the
water is slightly acidic.

i [HCO,]

Chemical weathering of carbonate and silicate,
that consume atmospheric CO, increasing water alkalinity,
is an important sink of atmospheric CO,.

ROCK

(e.g. Mackenzie & Garrels, 1966; 1971; Meybeck, 1987; Probst, 1992; Gaillardet et al., 1999;
Berner et al., 1983, Berner, 1991; 1994, 2004, 2006; Berner & Kothavala, 2001)
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Carbonate minerals

The global carbon cycle

Calcite dissolution:

___________________ (e.g. Mortatti & Probst, 2003;
Donnini et al., 2016; Donnini et al., 2020)

Dolomite dissolution: ‘

CaMg(CO;,), + 2C02 +2H ,0 S Catt+ Mg + ZLHCO3 : YY)

.................. H,0

Silicate minerals N

"""""""""" ROCK
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The global carbon cycle

Reverse method starts from the knowledge of the
concentration of Na, K, Ca and Mg in river waters to which
a series of "corrections" is applied (for example the
subtraction of the rain and pollution).

(e.g. Probst et al., 1994; Amiotte-Suchet, 1995; Amiotte-
\ Suchet and Probst, 1996; Boeglin and Probst, 1998,
Mortatti and Probst, 2003; Donnini et al., 2016 )

ROCK

.‘.
@]

(Hartmann, 2009; Hartmann et al., 2009,
Donnini et al., 2020)

Forward method starts from the knowledge of the HCO,
concentration in river waters.

(e.g. Bluth and Kump, 1994; Amiotte-Suchet and Probst,
1993a, 1993b, 1995; Probst et al., 1994; Amiotte-Suchet et
al.,, 2003; Hartmann, 2009; Hartmann et al., 2009; Donnini
etal., 2020)

IL CONTRIBUTO DEL CNR IRPI

\Y
o ALSISTEMAPARSE Sala Convegni CNR, Roma 25-26 novembre 2021 «r \ @irpi

RISCHI GEO-IDROLOGICI



Cldhal and Planetary Change 136 (2016) 6581

Contents lists available at SciencelDirect

Global and Planetary Change
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Chemical weathering and consumption of atmospheric carbon dioxide in
the Alpine region

Mareo Donnini *4-*, Francesco Frondini®, Jean-Lue Probst ™, Anne Probst B, Carlo Cardellini @,
Ivan Marchesini “, Fausto Guzzetti®
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CO, consumption in Alpine region

REVERSE METHOD (Donnini et al., 2016)
34 river basins

2 sampling campaigns:

v’ Spring season (Frebruary - June 2011)
P
v" Winter season (December 2011 - March 2012)
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Cldhal and Planetary Change 136 (2016) 6581

Gonets s st er CO, consumption in Alpine region
Global and Planetary Change v 4
e REVERSE METHOD (Donnini et al., 2016)
| | . | o 34 river basins
Chemical weathering and consumption of atmospheric carbon dioxide in @ A

the Alpine region 2 sampling campaigns:
Mareo Donnini *4-*, Francesco Frondini®, Jean-Lue Probst ™, Anne Probst B, Carlo Cardellini @,

Wan Wirchesini,Fausto Guzzeti v’ Spring season (Frebruary - June 2011)
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iversty . .
e B e bt v Winter season (December 2011 - March 2012)
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®(CO,) = 5.35x10° mol
(winter season)

®(CO,) = 2.46x10° mol yt km
(Gaillardet et al., 1999 - World average)

®(CO,) = 4.69x10° mol yt km2 | ..
(spring season)

(Gaillardet et al., 1999 - Rhone)
B % P <l

®(CO,) = 5.42x10° mol yt km2

(Gaillardet et al., 1999 - Rhine)
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® FCo, > 1 10° S (Gaillardet et al., 1999 - Po)
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CO, consumption in Alpine region
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of Central Europe
/"“f ‘ Geo-LiM: a new geo-lithological map for Central Europe (Germany, France,
/ Switzerland, Austria, Slovenia, and Northern Italy) as a tool for the estimation of

atmospheric CO, consumption
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Marco Donnini ©?, lvan Marchesini ©® and Azzurra Zucchini®

aConsiglio Nazionale delle Ricerche (CNR), Istituto di Ricerca per la Protezione Idrogeologica, Perugia, Italy; PUniversita degli Studi di
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GeolLiM (Geo-Lithological Map of Central Europe) released in:

http://doi.org/10.5281/zenodo.2432045.
together with:

22 (i) the original national geological maps
1 (ii) the procedures for the classification and the union of the original maps
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CO, consumption in Alpine region
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CO, consumption in Alpine region
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Geo-LiM were used to investigate the
relationship among alkalinity, lithology
and atmospheric CO, consumption in
Alps by applying an approach derived
from Hartmann et al. (2009)

FORWARD METHOD (Donnini et al., 2020)
34 river basins

2 sampling campaigns:

v’ Spring season (Frebruary - June 2011)

v" Winter season (December 2011 - March 2012)

CO, consumption in Alpine region
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RESEARCH ARTICLE | FEBERUARY 04, 2020
A new Alpine geo-lithological map (Alpine-Geo-LiM) and
global carbon cycle implications &

Marco Donnini @ ; lvan Marchesini; Azzurra Zucchini

G5A Bulletin (2020) 132 (9-10): 2004-2022.
https://doi.org/10.1130/B35236.1  Article history Gy

The highest CO, consumption could be
explained by the fact that in the study
area “sandstone” is composed by a
relevant carbonate component
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Annual and inter-annual variation on CO, consumption

Future perspectives:

» Investigate the annual and inter-annual variations
of wetharing processes and the related
atmospheric CO, consumption;

»Investigate the role of fluid residence time and
O catchment scales in controlling the chemical
wlibe. composition of rivers and the related atmospheric

4" CO, consumption.
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Annual and inter-annual variation on CO, consumption

Niccone catchment (Upper Tiber Valley)
» 13 Km? surface area

» Hilly morphologies

» Clayly lithologies

» Runoff: mostly from surface water pools

Upper Nera catchment (Sibillini Mountains)
» 135 km? surface area

» Mountainous morphologies

» Carbonate lithologies

» Runoff: mostly from groundwater

Elevation

W <-936.9
936.9 - 119

1192 - 1446
1446 - 1701
> 170
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Annual and inter-annual variation on CO, consumption

Ongoing activities:
sampling systematically variable over
time and space

~S

Elevation
B <=c36.2

936.9 - 1192
1192 - 1446 =
1446 - 1701

M > 101
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Future perspectives

How can weathering processes
vary in a context of climate
change?
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Communication of geo-hydrological risks and related uncertainties
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Communication of geo-hydrological risks and related uncertainties
Rai Film Fiction Serie Original Bambini ‘e Q Rai

Un doposcuola pieno di sorprese

La Banda dei FuoriClasse

2021 Italia

Scienza, tecnologia, natura, informatica e tante curiosita nella nuova edizione del programma
condotto da Mario Acampa. Un team di cinque scienziate accompagna il capobanda'ifiunyiaggio

ricco di ospiti, divulgatori e sondaggi live. In ogni puntata, tanti approfondimenti per raccontare le

STEM a 360 gradi con le scienziate Ottavia Bettucci chimica e Ricercatrice dell'lIT, Agnese Senato :
laureata in scienza dei materiali e co-fondatrice e coordinatrice editoriale della rivista di scienze per —
bambini PLaNCK!, Linda Raimondo studentessa di fisica, divulgatrice e aspirante astronauta // \ 4

La Banda dei FuoriClasse

dell'Esa (I'agenzia spaziale europea), Mia Canestrini, zoologa, specializzata in conservazione del 7 puntata del ]9/."’ 2021
territorio, Sharon Spizzichino Laureata in Chimica e Tecnologie Farmaceutiche e dottoranda in*Li... -
Regia: Marta M ero St 202] Ep 39 = 6] min

Oggi € una giornata speciale, perché oltre a tutte le consuete rubriche de La
Banda, un grosso spazio & dedicato a #Say Hi! L'iniziativa promossa da EBU,
la rete delle TV pubbliche europee che ha invitato tutti i ragazzi d'Europa ad
una grande danza simultanea per promuovere |'amicizia, l'inclusione e la
gentilezza sociale tra i giovani, sulle note della stessa canzone: Dinamite.
Nella puntata di odierna vediamo, appunto, il videoclip eseguito dalla band
#SayHi della community di Explorers e realizzato dalle nostre colleghe di
Explorers. Poi si parla di acqua e di circolazione idrica sotterranea e Marco
Donnini del CNR risponde alla domanda "Perché da alcune sorgenti sgorga
acqua gasata?". Il fisico Massimo Temporelli ci spiega, smontandolo, il
funzionamento di un motore elettrico, mentre Sharon Spizzichino ci mostra,
al microscopio, come si dividono le cellule. In conclusione di puntata
Caterina Zei ci fa volare sopra alcune strutture geologiche particolari che
scopriremo insieme.

» RIPRODUCI St 2021 Ep 41 + Lamialista [  Condividi

E Vvaialtitolo [ Condividi
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Thank you for your attention

LA STABILIZZAZIONE E
UGUALE PEK TUTT
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marco.donnini@irpi.cnr.it
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