
Ground effects triggered by the 19-21 October 2019 extreme 

rainfall in the middle-lower Lemme River catchment (NW Italy)

Andrea Mandarino1, Fabio Luino2, and Francesco Faccini1-2

1University of Genova, Department of Earth, Environment and Life Sciences, Genova, 
Italy; 2National Research Council, Research Institute for Geo-Hydrological Protection, 

Torino, Italy. Corresponding author: andrea.mandarino@edu.unige.itSharing Geoscience Online

CONSIGLIO NAZIONALE DELLE 
RICERCHE – Istituto di Ricerca 
per la Protezione Idrogeologica

Display D1834
Abstract EGU2020-9833

Natural Hazards 3.4
Thursday, 7 May



EGU2020online | Mandarino et al. - Ground effects triggered by the 19-21 October 2019 extreme rainfall in the middle-lower Lemme River catchment (NW Italy) - Natural Hazards 3.4; D1834, EGU2020-9833

The rainfall event
Research objective: Geomorphic response to extreme rainfall assessment

- Rainfall values analysis - Ground effects characterization

21/10/19 cumulate rainfall in the Alessandria Province

12 h cumulate rainfall (radar estimation); 21/10/19,
13:30 - 22/10/19, 01:30 UTC

Image from:

Image from:
(modified)

Extreme rainfall event: 19-21/10/2019

76.4 mm / 1 h
205.8 mm / 3 h
318.4 mm / 6 h

432.6 mm / 12 h (*) 

19-21 cumulative rainfall
549 mm (≃1/2 annual rainfall)

Maximum rainfall intensity
registered in the 21/10 
afternoon and evening

(Rainfall raw data from ARPA Piemonte)1: Fraconalto; 2: Bric Castellaro; 3: Gavi Ligure; 4: Basaluzzo; 5: Arquata Scrivia

Gavi rain
gauge*

21-22/10

ITALY

480 mm/24h

Alessandria

21/10 daily rainfall (mm)

Municipality boundary

Urban settlement

Lemme River Catchment
(NW Italy): 180 km2 // 
middle-lower part: mostly
cultivated; upper part: 
generally forested.
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Ground effects
Geomorphic response analysis based on: 1) a wide campaign of field surveys; 

2) aerial photographs interpretation (only along the main valley floor)

Upper
part

Middle 
part*

Lower 
part

Tens of shallow landslides (both in agricultural and forested areas)

Rills and gullies in agricultural areas

Mud flows - Debris avalanches

SLOPES

Conglomerates –
Limestones –

Meta-ophiolites

Terraced fluvial
deposits

Marls -
Sandstones

Contours (mm): see the 2nd slide.
*Partial inventory of ground effects due to an unfortunate serie of extreme hydrological events
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Ground effects

Rills in agricultural areas

FLUVIAL TERRACES AND SCARPS

Gully along fluvial terrace
scarp

Shallow landslides
along fluvial terrace scarps

Orthophoto - Po River Basin 
District Authority 

Upper
part

Middle 
part*

Lower 
part

Conglomerates –
Limestones –

Meta-ophiolites

Terraced fluvial
deposits

Marls -
Sandstones

Contours (mm): see the 2nd slide.
*Partial inventory of ground effects due to an unfortunate serie of extreme hydrological events
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Outcomes: 1) further case of intense 
geo-hydrological event; 2) data for the 

implementation of further researches; 3) 
fundamental information for land

management and planning.

Ground effects
FLUVIAL STEMS AND VALLEY FLOOR

Bank erosion, 
overbank deposition

Intense sediment mobilization

Flooding

Orthophoto - Po River
Basin District Authority 

Upper
part

Middle 
part*

Lower 
part

Conglomerates –
Limestones –

Meta-ophiolites

Terraced fluvial
deposits

Marls -
Sandstones

Contours (mm): see the 2nd slide.
*Partial inventory of ground effects due to an unfortunate serie of extreme hydrological events

Mapping in 

progress!

Flood-water superficial
erosion

Landslides due to the slope-
toe scouring

10 cm
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Thank you for your on-line attention!
Photos by Andrea Mandarino & Piero Mandarino; lower-right photo in the cover slide by Manuela Barisone.


