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The Rebaixader test site

Characteristics:
Area: 0.5 km?2

Initiation:
- open scarp (glacial till), steep slope > 35°
- almost unlimited sediment supply




The Rebaixader test site

Characteristics:
Area: 0.5 km?2

initiation
Initiation:

- open scarp (glacial till), steep slope > 35°
- almost unlimited sediment supply

Channel:
- transition zone, slope ~21°

Fan:
- deposition zone, slope ~10°

High torrential activity:
11 debris flows and 24 debris floods detected
(2009-2019)

~4 events per year

~1 debris flows
~ 3 debris floods

Monitoring:
-rainfall infiltration (raingauge, soil moisture...)
-process detection (geophones, radar...)
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Monitoring system

2 x meteorological stations
(sampling rate 5min)

O

2 x tipping bucket rain gauge (not heated)

1 x air temperature
1 x relative humidity
1 x snow height
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Monitoring system

2 x meteorological stations
(sampling rate 5min)

2 x tipping bucket rain gauge (not heated)
1 x air temperature

1 x relative humidity

1 x snow height

2 x infiltration stations
(sampling rate 5min)

8 x VWC sensors
2 x water potential sensors
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Monitoring system

2 x meteorological stations
(sampling rate 5min)

2 x tipping bucket rain gauge (not heated) ’

1 x air temperature e

1 x relative humidity
1 x snow height

2 x infiltration stations
(sampling rate 5min)

8 x VWC sensors
2 x water potential sensors

1 x station regarding flow dynamics
(sampling rate 1 sec when event detected)

5 x geophones

2 x stage sensors (radar, US)

1 x video camera _ NG
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Abancd et al. (2014) doi.org/10.5194/nhess-14-929-2014
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| Rainfall analysis: dataset |

Selected rainfalls: July 2009 - October 2018

- 35 triggering rainfalls = TRIG
11 debris flows
24 debris floods

- 446 non-triggering rainfalls = Non-TRIG

Rainfall temporal distribution
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suggests that soil moisture
conditions affect the triggering

of torrential flows (depending
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. . -, on antecedent rainfall and/or
Abancé et al. (2016) - doi.org/10.1016/j.jhydrol.2016.01.019
snowmelt )
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| Rainfall analysis: definition of thresholds |

Rainfall threshold:

Mean intensity vs total duration
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Rainfall and soil moisture analysis

VWC and soil moisture data:
Depth * 15cm 30cm
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| Rainfall and soil moisture analysis ‘

VWC data:

VWC increment vs initial VWC
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| Rainfall and soil moisture analysis |

VWC and soil moisture data:

Max 5 minute rainfall intensity vs initial VWC
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Final remarks:

- Soil moisture conditions affect the triggering of torrential flows (depending on antecedent rainfall
and/or snowmelt )

- Analysis of VWC data complicated in contrast to only rainfall data, since time series are shorter
(2013-2019) and the physical interpretation is not straightforward.

- Additional data are necessary to confirm and define soil moisture thresholds triggering torrential
flows.

|@ @ 11




project website: https://smucphy.upc.edu
email: raul.oorthuis@upc.edu
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