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Background

Space-time scales of flash floods

A

Space-time characters of FF-leading

storms in Europe (1990-2009) l

...................... Fronts

Rain gauge
networks for

monitoring floods
Radar

detection

Strong spatial gradients of causative
rainfall and flood response

!

Inadequacy of normal
hydrometeorological networks

!

Need for a focused observation
strategy: “Gauging the ungauged
extremes”




Radar rainfall estimation: an example

The November 18, 2013 rainstorm
over NE Sardinia (Monte Rasu
weather radar and rain gauges)
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A multidisciplinary approach

METHODS - Radar Remote sensing/  Field measurement /observation  Modelling

SCALES GIS mapping
Q 0 ® . " e
> § catchment — —-—
=0
ts Landscape _;[ Sediment sources and delivery ]
unit
ll\
Segment A4
[ Channel changes | < > | River flow routing

@ Reach A A models / stream

17 T Wood delivery and || power

§ [ dynamics k__,_, -

© Geomorphic O - 4 WV

°~ unit > "

§ IPEC and river Depositional

& Cross-section stage gauging features and

stations sediment
Sedimentary k y structures
unit
‘)

Aspects related to the same component of analysis

<——> Links or feedbacks

\_ [~ Rinaldi, M., Amponsah, W., Benvenuti, M., Borga, M., Comiti, F., Lucia, A., Marchi, L., Nardi, L., Righini, M., Surian, N., 2016. An integrated
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Estimation of peak discharge

: o ] I
Topographic surveys: Hongitudinal profile River Axis (m)
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Collection of withesses accounts

« Occurrence of hail, strong wind...

- Time evolution of the flood

- Flood description from visual observation: transport of large wood, entrainment
of cars, bridge blockage...
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Rainfall-runoff modeling and consistency check
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Amponsah W. et al., 2016. Hydrometeorological characterisation of

a flash flood associated with major geomorphic effects: Assessment
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Post-flood surveys 2007-2020

) Collaborations IRPI:
Erojects: * Perugia Hydrology

* HYDRATE (6° Framework (NextData Project 201 4-
Programme) ~ 2017)

* HYMEX 2 IR ' | * Perugia Geomorphology
* NextData fod (FOE Clima Project)

* FOE Clima 2020-2021 Other collaborazions:

* CNR ISAC
* University of Padova (Dept.

TESAF and Geoscienze)
* Free University of Bozen-

At AT < LA Bolzano (Faculty od Science

and Technology)

* CNRS /Université Grenoble
Alpes

* Université G. Eiffel




Selected results: unit peak discharge
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Selected results: lag time
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* Lower envelope: characteristics of the catchment-valley
system

* Scatter above the lower limit: watershed characteristics;
intensity, size and location of rainstorms
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Selected results: runoff coefficient
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Channel widening

Channel before flood
0 50 100 200

Channel after flood o

width ratio Wr: channel width after / channel width before the flood

confinement index Ci: alluvial plain width / pre-flood channel width




Channel widening — controlling factors

Tributaries of Magra River — flood of 25 October 2011 Surian N. et al. 2016. Channel response to
extreme floods: Insights on controlling factors

Analysis at channel reach scale from six mountain rivers in northern
Apennines, Italy. Geomorphology, 272 (1),
78-91.

channel slope > 4%
Wr=-2118 +0.317-w,,,. + 0.366-C. + 0.004-SedSour
R? = 0.65

channel slope < 4%
Wr =-0.719 + 0.174-@, .. + 0.292-C. + 0.275-AS+ 0.026-SedSour
R? = 0.36

C, : confinement index

O fore ¢ UNIt stream power computed on pre-flood channel width (W:m2)

AS : percentage of the channel reach with artificial structures

’\ g SedSour : sediment source areas (m?)
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Conclusions and opportunities

* Collection of a large dataset of radar * An open scientific question: the impact of climate changes
rainfall data, flow response, and on flash floods in Europe (different or similar to fluvial
geographical data in European floods?)
countries and Israel. * Need for expanding and updating the dataset (many

* Differences in seasonal occurrence, unit ltalian regions and Euro-Mediterranean countries are not
peak discharge and runoff coefficient covered).
between climatic regions. * Channel changes caused by flash floods: from the statistical

* |dentification of hydraulic and analysis of causative factors to physically-based modeling?

topographic factors that control
channel changes during flash floods. In the frame of CNR IRPI: possible integration with post-flood
studies carried on by other research groups of the Institute.
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