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At European scale, riparian vegetation has 
been replaced along long lowland reaches by 
agriculture…

B. Marteau



… urban areas, infrastructures…

Arve River

Agout River



… and poplar plantations as well

Aim here :
• Reafforestation 

trajectories 
• Socio-

ecological 
stakes

• Knowledge 
gaps

… but also exceptional re-
afforestation along some 
European rivers …



What are the reafforestation trajectories? 



Also, exceptional 
afforestation… partly 
spontaneous in mountain 
and piedmont



The Drôme R. in the 
Vercheny plain

Also, exceptional 
afforestation… partly 
spontaneous in mountain 
and piedmont
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Scorpio/Flow modifications2021



Scorpio/Flow modifications



The Dordogne river, 
one of the main chain 
of dams in France, 
significantly impact 
peak flows 

(Boutauld, 2020, PhD)



 Régulation plus importante en terme d’intensité des barrages

…. Favoring afforestation

Distance downstream =>
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Vegetation encroachment 
with two phases

G. Seignemartin, PhD
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Recovery rate linked to
sedimentation and initial excavated volume
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Vegetation type

Shrubland

Grassland

Shrub colonized grassland

Sparse pioneer vegetation

Dense pioneer vegetation

Post-pioneer vegetation
Floodplain age classes

Active channel of 2010
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20-40 years old

40-62 years old
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Water stress
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What are the stakes? 
- Risk of deforestation, harvesting



http://www.awel.zh.ch/interne
t/baudirektion/awel/de/wasser
/hochwasserschutz/hochwasse
rschutz_zuerich/sihl_schwem
mholzrechen.html
 

- Risk of deforestation, harvesting
- Risk of flooding due to 

infrastructure blockage by in-
channel wood

Sihl in Zurich.

What are the stakes? 
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Drôme

Rhône

- Risk of deforestation, harvesting
- Risk of flooding 

- due to infrastructure blockage 
by in-channel wood

- due to roughness increase
- Risk of eldering / drying / decline 

of rejuvenation dynamics due to 
disconnections (vertical and 
lateral) (dams, dikes, mining… 
reducing sediment delivery and 
flood freq.)

Stoten, 2020

What are the stakes? 

• Channelization and flow regulation => rapid terrestrial-like 
succession and transition to the mature successional 
phase;

• Resource-rich environment => establishment of exotic 
invasive species;

• Riparian forests could be regarded as “novel ecosystems” 
for which restoration thresholds are most likely exceeded; 

• Alternative strategies should be developed to manage 
degraded riparian forests.



Modèle Numérique de Surface

Modèle Numérique de Terrain

MNS - MNT : Modèle Numérique de Hauteur

=> Need large scale assessment is key 
for targeting / priorising actions

What should we do? 
 Preserve the most emblematic  forests, their functions and drivers
 Prevent damaging situation with regulations

 LiDAR «DEM » ≈ 1 point / m²

 3 sous produits type : MNT / MNS / MNH



Continuous length of riparian patches along rivers (% per segment)

Représentation surfacique (masse d’eau DCE)
Michez et al.



Height of riparian forest patches (m)

Michez et al.



Weil-Breisach, programme du Land Baden-Wurttemberg pour la protection contre les crues du Rhin - 
en harmonie avec la nature. 

 Consider flood protection strategies incorporating forest issue
 Restore and mitigate impacts

What should we do? 

=> monitor to learn best actions and responses (restore erosion 
and bedload transport; eflows; maintenance strategy to 
balance stakes)







Ghaffarian et al., in prep.



 Improve knowledge to understand processes 
and promote best practices

Miller et al. 2013

What should we do? 

=> ecological processes 
(recruitement, growth)



Ecohydrology, 2017
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Marteau et al. ESPL Online
=> Temperature : Role 
of forests to ponderate 
temperature increase





=> temperature : Effects of temperature rising on forest 
exacerbate existing drying due to human alterations 

The Normalized 
Difference Infrared Index

(NDII)

Disconnected  Connected

J. Godfroy, PhD, in prep.



Conclusions
• Complex trajectories of afforestation due to various controls (nature, intensity, 

date) and hydro-bioclimatic contexts

=> A clear biogeomorphological diagnosis considering characters, functioning and 
trajectory of forests and rivers is then needed to design sustainable management 
scenarios. 
=>Managing riparian forests cannot be done without considering river processes and 
inversely. 

• Stakes are important (forest resource, flooding risk, aquatic and terrestrial 
biodiversity) and potential solutions exist to prevent problems, to improve, to 
preserve

=> Clear research needs (upscaled approaches, process understanding, monitoring to 
assess action efficiency 



A collective adventure we want to 
share and discuss!  

• Julien Godfroy, Kristell Michel, J.Lejot, L. Demarchi
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• Virginia Ruiz-Villanueva 
• Pierre Lochin, Mike Singer, 
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• Sandrine Lallias-Tacon, Frederic Liebault
• Simon Dufour

Thank you for your attention
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