Slope instabilities occurred at high elevation
In the Italian Alps in 2016
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On the whole Northern Italy, the year 2016 was again among the hottest in the last centuries,
although less exceptional than the yrs 2014 and 2015: in almost all the long time series (more
than 2 centuriesjhe year is locatethetween the 4th and the 6th placewith average
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Climatic situation

adzNFI OS
1880, according to NASA and NOAA, i.e. the third year in a row to set a new record.
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anomalies ranging mostly betwee®.7 and +1.3\C.

[Swvimtion from ke 19712000 mean value)]

http://www.isac.cnr.it/~climstor/climate/latest_year_ TMM_met.html
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Monthly temperature anomalies in 2016 (SMI, 2017)
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Climatic situation

Total annual precipitation was quite in the mean valu&%q for the whole Italy); however,
some notable monthly and local anomalies of opposite sign have been registered, such as the
droughtsof January, late summer and December, which was extraordinary in the Hagt)
and thefloods of the end of November in the NortWest.

Monthly precipitation anomalies in 2016 (SMI, 2017)

Gen Feb Mar Apr Mag Giu Lug Ago Set Ott Nov Dic

Torino (NW ltaly)

180 -
160 -
140 -
120 -
g 100
E g0
60 -
40 |-
20 -

Gen Feb Mar Apr Mag Giu Lug Ago Set Ott Nov Dic

Rovereto (NE Italy)



Spatial distribution of the 2016 natural instability events
above 1500 m a.s.l. in the Italian Alps
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total: 31 slope instability events



Spatial distribution of the 2016 natural instability events
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Spatial distribution of the 2016 natural instability events
above 1500 m a.s.l. in the Italian Alps
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Types of processes
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Ice in the rock fractures
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The Piccola Croda Rossa refall/avalanche
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Photo: Geological Office of the Bolzano Provinc



Types of processes
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The Sperone della Brenva rockfalls
September, 2829
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Ice in the rock fractures
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Types of processes
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The Monte Pelmo debris flow

Photos: Soccorso Alpino e Speleologico Veneto



Types of processes
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Types of processes

@ 3 i rgr Lleéhlénstein 7z X { y Tl
i, 5 ey G VA The Grand Croux GLOF
Switzerland o
foucenis ) Q\""“‘-Vl“oacm AUgUSt, 141
/z,,\ﬂé‘] ine Z
: Champ\.NNV Orl:::kfa\l i 2700 m a. S . I .
(L coy L reviso block fall .
9 Mi(l)anﬂergamo ! vg,ggm o TVegi(:e : dEbrMIIOWI 1 50 . 00070 " OOO rﬁ (SO u rce . F M S)
Pafia g e : e Q cLoF |
= /A - . O\ands\ide
E717 ; a{{”a Mogena o
5 BO“C’)gna Ravenna

J.-Cesenao Rimini
7 o

Fl San Marino
: E3 Florence 2
Nice o
o ‘Ancona
< o
Arezzo

o
Cannes o
Siena Map data ©2017 GeoBasis-DE/BKG (©20(



2712016 ‘Cade una grande frana da Cima Pape in Agordino - Cronaca- Corriere delle Alpi

A few comments about data mining

e QUOTIDIANILOCALI  LAYORO ANNUNCI ASTE NECROLOGIE GUIDATY VERSIONE DIGITALE  SEGUICISU

1, 4269C  Cercanelsio
4

Sr temporal solati

CoMuN:: BELLUNO FELTRE CORTINA PIEVE DICADORE  PONTENELLEALPI AGORDO LONGARONE  TUTT} | COMUNI
HOME CRONACA SPORT TEMPOLIBERO VENETO NORDESTECONOMA ITALAMONDO FOTO VIDEO RISTORANTI ANNUNCILOCAL
SIPARLADI FONDIDICONFINE SPOPOLAMENTO CORTINA2021 NEVE AUTONOMIA PROVINCE CALCIOBELLUNO CALCIO RIPA FENADORA

Selin: BELLUNO > CRONACA > CADE UNA GRANDE FRANA DA CIMA PAPE IN...

Cade ﬁna grande frana da Cima
Pape in Agordino

Boato fortissimo sentito in tutta la zona di Canale, un mese fa c’era
stato un altro smottamento. Sulla montagna é rimasta una ferita di terra
rossa

FRANA

261ughio 2016 =y

http://www.pcn.minambiente. it

CCANALE D'AGORDO. Un boato fortissimo, poi una nuvola di fumo. E cid che
gli abitanti di Canale e delle frazioni hanno sentito e visto ieri alle 16.55 prima

direalizzare che una frana era scesa dal Cima Pape che fa parte del gruppo
delle Pale di San Martino.

U Regional heterogeneity in data
collection, filing, distribution

U Focus on inhabited areas and
infrastructures
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CANALE D'AGORDO. Un boato fortissimo, poi una nuvola di fumo. £ cié che
gii abitanti di Canale e dele frazioni hanno senito e visto ier alle 16.55 prima
direalizzare che una frana era scesa dal Cima Pape che fa parte del gruppo
delle Pale di San Martino.

Action CensiCrg
«PermaDataRoc» Project

Ravanel et al., EGU 2046ligh
morphogenic activity in the
permafrostaffected rock walls of
the Mont Blanc massif during the
2015 summer heat wave
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A few comments about data mining

New tools:

https://cervinia.panomax.com/matterhorn
11/08/2016 h. 11.20

28 Nigrelli et al. (2017) The altitudinal temperature lapse
i rates applied to high elevation rockfalls studies in the
w2 Western European Alps. Theoretical and Applied

# . Climatology, online First, DOI: 10.1007/s0000#-2066-

Cima Lastei, rockfall of 11/07/2016
Spettrogramma della stazione AGOR
http://www.protezionecivile.tn.it/territorio/

Manconi et al. 2016), Realime detection,
location, and characterization of rockslides
using broadband regional seismic networks,
Geophys. Res. Le#.3, 69606967



https://cervinia.panomax.com/matterhorn
http://www.protezionecivile.tn.it/territorio/

elevation (m)

Climatic framework

0 AC isotherm above Miland.inate Airport in 2016 and slope failure occurrence
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Paranunzio et al. EGU201713227. Climatic conditions associated to the occurrence of slope instabilities in
the Italian Alps in year 2016.
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Processes distribution on APIPermaNet Projegt
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Processes distribution on APIPermaNet Projegt
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Processes distribution on APIPermaNet Projegt
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Seasonal distribution of events

Northern Italy 2016

31 slopeinstabilities includingdifferent process
typesandrainfall-triggeredevents

Northern Italy 19972013

(Paranunzio et al., 2016)
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41 rockfalls/avalanchesnot triggeredby precipitation



