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Introduction

Selected issues in debris-flow phenomenology
and hazards

« Data collection and variations with time

e Debris-flow volumes: measurement errors and
scaling with catchment area

 Flow type variability (intra-event and between
events)

 Debris-flow hydrographs

 Relationships between debris-flow volume and peak
discharge
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8 Collection of basic data
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Variation of debris flows volumes with time
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» The increased number in recent years is mostly caused by the sampling of small debris flows.
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» Occurrence, in the last 40 years, of five debris flows with the largest unit volume: an effect of

current climate changes?
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» Apparent increase of debris-flow frequency after 1940, ascribed to small debris flows.
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Debris-flow volume - measurement errors

Debris-flow volume: probably the variable most commonly assessed in
post-event surveys

Direct application in the design of sediment traps
Correlation with other variables (peak discharge, runout distance...)

Measurement errors: implications for hazard assessment...

Table 22.1 Preliminary results of volume estimations with different methods

Method Volume I:In'z] Error (_Lm':;] Survey time

2 stage sensors along the channel, using the velocity of the main front 15,000 3000 Dunng the event
2 stage sensors along the channel, using the velocities of all the surges 10,000 2,000 Dunng the event
TLS/TLS DoD 8,130 910 After the event
TLS/Photo grammetry DoD 7,870 740 After the event
Channel sediment budget® 4,600 1.400 After the event

*missing 1/3 of the main channel length due to inaccessibility

Arattano et al. (2015)
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« The empirical relationship linking Ve to Ag is obtained assuming a power-law equation of the

fOI’m VDF = k Abv

» The power law is fitted to the dataset using the quantile regression method.
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Comparison with datasets in other geographical regions
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« 2 debris flows (duration: 26 and 50 minutes);
15 bedload floods (duration from 120 to 600 minutes)

Coviello et al., 2019
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Intra-event flow type variability
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(r I Intra-event flow type variability
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Intra-event flow type variability
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8 Debris-flow hydrographs
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Debris-flow hydrographs
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Debris-flow hydrographs
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Volume - discharge relationships
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@ Concluding remarks g‘

 Progress in event documentation at regional scale has
enabled better assessment of basic debris-flow features
(time of occurrence, scaling of volumes with catchment
area, etc.).

« Measurement errors should be taken into account when
using debris-flow volumes to assess other variables by
means of empirical or physically-based models.

« The variability of flow characteristics (sediment
concentration, velocity, depth) makes the assessment of
design debris-flow hydrographs especially challenging.

 |Instrumented catchments have a fundamental role in
collecting data for better understanding of debris flows.
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