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Elaboration des données radar et diffusion en temps réel aux citoyens 

des informations sur fortes averses orageuse et pluies intenses

• EU Funded project ALCOTRA IT-FR 2014 – 2020

• Partners: ARPAP, Reg. Liguria, ARPAL, Novimet

• 24th Feb 2016 – 24th Aug 2016

• Warnings on severe weather diffusion to citizens (by 
App, Social Media, emails)

• Weather radar-based QPE improvement

• System upgrades and real time data sharing Italy –
France

• Nowcasting: rainfall, floods in small basins, torrential 
processes and shallow landslides

• Overall budget: 1,208,905.00 €

www.interreg-alcotra.eu

http://www.interreg-alcotra.eu/


Victims (from 1963 to 2012)
195 victims for landslides – 4986 homeless

8 missing

129 dead
58 wounded

147 victims for floods – 12997 homeless

127 dead
16 wounded

4 missing
[Source: CNR-IRPI ;  Arpa Piemonte]



• Shallow landslides

Shallow landslides are responsible for 50% of the casualties caused by
landslides in the last 100 years in Piedmont region

• Debris flows

Debris flows are responsible for 36% of casualties in the Italian alpine
regions in the last century
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Shallow landslides Movements Announced through Rainfall Thresholds
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hazard zonation for shallow landslide activations

How
many?



SMART

SMART

12 hours of continuous rainfall, with
interruptions not exceeding 6 hours



 SMART





http://www.arpa.piemonte.it/rischinaturali/ris
chi/rischio-idrogeologico/frane-

superficiali/scenario-attuale.html



DEbris Flows triggEred by storms - Nowcasting SystEm

Geological model + Radar Storm Tracking

“When?” and “Where?” are no longer 
sufficient…

Another new fundamental question is:

What?



Clay Weathering Index (CWI)

• Excellent Clay-Maker (ECM)

• Good Clay-Maker (GCM)

• Bad Clay-Maker (BCM)



different 
sedimentological characteristics depositional style

torrential process 

driven by the percentage of 
outcropping bedrock in a catchment



ECM 
areafan/areabasin = 5%

GCM
areafan/areabasin = 20%

BCM
areafan/areabasin = 5%



2,100 basins

CWI basin class Dominant
rheology

Minimum 
triggering 
recurrence 

[years]

Minimum 
triggering 

rainfall type

Main 
occurrence 

season

ECM CDF
(viscoplastic)

2

storm of 
moderate 
intensity

(≥ 20 mm/h)

summer

GCM CDF
(viscoplastic)

5
storm of high 
intensity (≥ 30 

mm/h)
late spring

BCM
N-CDF

(frictional/col
lisional)

20
storm of very 
high intensity 
(≥ 50 mm/h)

autumn and 
spring (rarely in 

summer)



debris flows are mainly initiated by short and intense rainfall

Rain gauge networks often miss localized and intense
precipitation events weather radars
allow the monitoring of rainfall over large areas

Every five minutes DEFENSE

georeferred dataset



DEFENSE

in the 
following 60 minutes

automatic warnings 

e-mails
SMSs













Thanks for your
attention!
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