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What are debris flows?

A debris flow consists of particulate material
transported and deposited transiently or
permanently by a streamflow.

* They can occur suddenly and cause
floodings.

* They can be made up of gravel, sand, silt or
clay (10-20% fine material)




What do we know about debris flows in
Chile?



Historical background

Place Year Casualties
Antofagasta 1991 92
€«

Atacama 2015 31
Road to 2009 2
Farellones

Maipo Canyon 2016 4
Macul Ravine 1993 26




Causes of debris flows In
Chile

® Glacier falls



Lahars

Villarrica volcano
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« Mid-latitude frontal disturbances from the
Pacific Ocean, mostly in austral winter

* Austral summer rains in the Andean Highlands
fed from Amazon Basin moisture.
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* EI Nino-Southern Oscillation events

» Climate change



Triggering factors for debris
flows caused by rain

* Precipitation rate (daily/hourly)
* Accumulated rainfall in the previous 25 days

* Altitude of the 0 °C isotherm
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Contributing factors for debris flows

« Scarce vegetational cover
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Soils with scarce organic matter producing
a low capacity of infiltration
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Soil texture

Clayish soils infiltrate water at a lower
rate than sandy soils
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MOUNTAINOUS GEOMORPHOLOGY 14



Hydrological behaviour of debris
flows
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Hydrograph-hyetograph relationships for a southern Chilean watershed
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Discharge (lI/s)

S (®)) (@)
(@) o o
o o o
1 1 1

200 -

25/7

26/7

2717 28/7

29/7 30/7

Precipitation events

\

Event 3

pp = 100 mm
Time of response =
21h 30 min

r'l

31/7

- 10

25/7

26/7

2717 2817 29/7
Date (day/month)

30/7

31/7

Precipitacion (mm)

17



Chilean experience

In February 2016,

14 new stations for
meteorological monitoring
will be installed in the
Antofagasta Region

soyantofagasta.cl
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Meteorological sensor anticipates debris flows

Las Ultimas Noticias newspaper
Sunday, April 9 2017 19
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‘ . proposed stations for hydrometeorological monitoring
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GENERAL OBJECTIVE

* To warn the population about debris flows in
order to rush off and safeguard their belongings

PURPOSE

To avoid the loss of human lives and material
belongings in debris flow catastrophes
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- METHODOLOGY
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In every monitoring point, we will install:

datalogger

. Temperature
! sensor
=B TI
Rain gauge

transmitter

Ultrasonic device to

27
measure stream stage
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Data transmission platform
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Places of installation
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COMBINED MODEL
Rainfall event

we do not know the delay among stations, nor between
rainfall and peak discharge in each station!
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MAIN IDEAS

* In Chile, debris flows primarily require high rainfall
intensities (high hourly rainfall rates).

° There is a lag time between the origin of debris flows and
when they reach populated zones
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Joint Projects in S&T&
on Natural Disasters Management

Research on Early Monitoring and Warning
Pattern of Flash Flood/Debris Flow and Its
Applications

Dawei Zhang, Dongya Sun, et al.
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« MANY THANKS!
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