The initiation of runoff- generated debris
flows in steep carbonate catchments
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Debris flows in the Italian Alps
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Physical controls on debris flow initiation

Dimai Catchment

Rainfall Intensity (mm/h)

0.1 1
Rainfall duration (h)
Berti, M., Bernard, M., Gregoretti, C. & Simoni, A. Physical

Interpretation of Rainfall Thresholds or Runoff-Generated Debris
Flows. J. Geophys. Res. Earth Surf. 125, 1-25 (2020).

10

Iligraben
1) QO Triggering
1 O «  Non-triggering
m—|=2.6*D 026 (TSS&TSS)
o ® o |=5.2#D~970 (LR&TSS)

o @° — ]
O 0 20 40 60 80
Antecedent rainfall [mm]

10 1

Mean rainfall intensity [mm h~1]

(a) LSS — -

10 min 1h 6h 12h 1d
Rainfall duration

Hirschberg, J., Badoux, A., McArdell, B. W., Leonarduzzi,
E. & Molnar, P. Evaluating methods for debris-flow
prediction based on rainfall in an Alpine catchment. Nat.
Hazards Earth Syst. Sci. 21, 2773-2789 (2021).

GFZ

Helmholtz Centre
Porsbpam

HELMHOLTZ



Modelling debris flow rainfall thresholds
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The SWEHR model : The model combines the
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mechanisms in postwildfire environments and implications for recovery time scales.
J. Geophys. Res. Earth Surf. 121, 2211-2237 (2016).

GFZ
HELMHOLTZ

Porsbpam




Calibration results
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thresholds

Implications for Rainfall — Intensity
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Implications for Rainfall — Intensity
thresholds
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1.2 1 Conclusions:
- Numerical models can be used to identify the impact a change in physical parameters can
1.0 1 have on discharge responses.
] - Small changes in infiltration capacity of the catchment can have significant impacts on 0.022
debris flow initiation which can result in unreliable rainfall intensity thresholds.
Further Questions?
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