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Effect of forest and check dams on water surface, bedload
Input and debris earth flow in alpine watersheds
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A long history of reforestation
and torrent control works

National context

= Early and Mid 19th century : ‘Forester’ lobby + pioneering work on check-dams

= Mid to late 19th century : 3 laws (1860, 1864, 1882)
= Late 19th century -> Early 20th century : « Golden » age of RTM works

= Now : 14 000 check dams maintained, 10 tunnels, 736 km of drainage netwoks,

74 km of avalanche barriers

Some examples

Grollaz watershed (Savoie)
Béoux watershed (Dréme)
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Torrent of Grollaz
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Maurienne Valley

Area: 8,3 km2

Exposition : Sud

Mean slope : 41%

Geology : schists (houiller) -> prone to

landslides




‘1:Raude l'Amenliere | - ~-en-Dioi | . ' .

 Ravin de Chaillat 5 Y : \ e Austria — June 11-13, 2018
: Torrent de la Beoux Y. R : 7
: Ravin de Mias

% rtm

Office National des Foréts

: Ravin de St-Marcel

: Ravin de Sagnes

: Ravin de Gaudissart

' Ravin de Trescoussous

2
| 3
4
5:
6
7
8
9

Béoux river

Main tributary of Drome river

2 main streams : Béoux et Bourdiole

Area : 28,4 km2

Geology : sedimentary rocks (jurassic and
cretaceous)

Erosion only in Beoux and Mias upper
catchments

Intense torrent control/reforestation
intervention in the catchment
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EFFECT OF FOREST AND CHECK DAMS ON WATER SURFACE, BEDLOAD INPUT
AND DEBRIS EARTH FLOW IN ALPINE WATERSHEDS

1- Effect of reforestation

2- Effect of check dams
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1- Effects of reforestation

A- Morphological evolutions

N Eroded areas -> M sediment loads -> N bedload transport

=» Morphological changes

B- Potential source of woody debris during floods and landslides
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Capacity of regulation varies according to vegetation type/species ?







Success of reforestation during
the XIXth century




30 years later

R ke, AT T R U R T T T TN



IIuviaI fan — before RTM works
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Grollaz Watershed, 1580«



A||uvia| fa”._ 4 2

¢ 1a

g,

h

Y f., L/ A
[ Yok ”-//
v T 7:-" S,

2




o . ' : - _ i : : Pl SRR AN N = PSR P AT PR
The torrentnow.
Y : R 1 (o e RTM 73

o G AR  C T T e NN e et A SRR, N Y




‘rf c {Jdax 23

'-\v

archives ONF-RTM

Frédéric Liébault

[{

La Béoux - 1899 La Béoux - 2005
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Légende

Hydrographie Occupation du sol
E Bassins versants - formations boisées
zones en érosion
- autres formations {landes, friches,...)
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Effect on bedload transport

During floods
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ECSTREM Method (Peteuil et Liebault, 2010)
Vieo = 112700. Ag;>. 5075

Formula for torrents prone to bedload AND debris flows
Aer : area of eroded lands connected to the streams (km?2)
S : slope of the stream (m/m)

o o XIX*™e siecle
Période de retour Période actuelle
Hypothése basse Hypothése haute
T=10ans 3890 m? 11 750 m? 13170 m?
T =100 ans 6990 m* 25170 m? 28630 m?

Tableau 23 : Volumes mobilisables par charriage — méthode ECSTREM

-> Diminution of sediment loads by 3 to 4
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Drome incision : -3,0 m !
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Drome incision : -3,0 m !
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2- Effects of checks dams

What are their objectives ?

Initially, stabilization works implanted to support reforestation actions
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« Stabilization:

o Longitudinal stabilization : prevent incision
o Transversal stabilization : prevent lateral erosion

 Consolidation downstream landslides

* Retention (very rare)

Associated functions

» Reégulation of bedload transport

» Decrease of flow energy

» fdae ?




Functions of checks dams

(d) Sediment
retention in the
i headwaters
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* This function is today generally managed y’fEEJl;rly dredged open check dams,




Stabilization check dams




Stabilization check dams




Consolidation check dams




Retention check dams




Transitory effect downstream consolidation or




Decrease of flow energy
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Regulation of sediment loads
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Regulation of sediment loads
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- Thanks for your attention -

Damien KUSS - Northern Alps ONF-RTM Agency - damien.kuss@onf.fr
Marie Pierre MICHAUD - Southern Alps ONF-RTM Agency - marie-pierre.michaud@onf.fr

Anthony DUBOIS — ONF International — anthony.dubois@onfinternational.com
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