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RhônEco : A long term ecological observatory for monitoring 
the restoration of the Rhône river in a global change context
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« for a lively and flowing river » 
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by stakeholders
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2024

(1) Lamouroux et al. The ecological restoration of large rivers needs science-based, predictive tools meeting
public expectations: an overview of the Rhône project. Freshwater Biology, 2015, 60.1069-1084.

(2) Olivier et al. (2023). Suivi scientifique du programme de restauration hydraulique et écologique du Rhône.
Un observatoire dynamique de l’état écologique du fleuve. Rapport d’état d’avancement 2022.
Programme RhônEco. 216 p.

(3) Olivier et al. (2024). Rapport scientifique du programme RhônEco (1998 – 2023). 325 p.

Restoration actions

i. Monitoring ecological and hydrological responses to restoration
ii. Developing predictive models

Fig. 1 : Rhône drainage bassin
and the Rhône river (black

line). Nine sectors (stars) are

monitored from Léman lake
to the Mediterranean sea.

25 years later, the Rhône faces additional pressures (e.g., climatic change, increased chemical pressure, new infrastructures…). New questions arised,

especially in relation to feedback loops between biodiversity and ecosystem processes, to understand how ecological restoration can mitigate

ecological effects of global change. The new RhônEco program is thus structured around 5 applied research axes:

Alluvial floodplain
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Fig 2. Sector of the Rhône river altered by a dam that deviates the
water flow from the main channel towards a hydropower plant,

reducing the flow in the main channel and leading to a disconnection

of side arms. Pictures illustrate restoration actions implemented.
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Hydromorphological
functions

Ecological functions

Biogeochemical
functions

How these processes respond to restoration ?
How environnemental forcing affects key processes of 
the carbon cycle ?

Organic matter
decomposition

+

Carbon fluxes

Consequences of the restoration on key ecosystem processes
in floodplain habitats?

Over the last two centuries, many hydraulic infrastructures have been built along the Rhône river for navigation, irrigation, flood

management and electricity production purposes. Theses installations have profoundly altered the river flow, the morphology and

the connectivity within the floodplains, with dramatic consequences on habitats and biodiversity. At the end of 90’s, a unique

initative from local authorities has emerged : a hydraulic and ecological restoration program supported by the government, and a

scientific program for monitoring and assessing these restoration actions.

New questions and approaches

Axis 1 - Biophysical responses of habitat and their durability Axis 2 - Effects on life cycle of populations

Axis 5 – Development of predictive models

Axis 3 - Effects on community structureAxis 4 - Effects on ecosystem functioning

?

A multidisciplinarity scientific program to 
monitor the effects of the restoration

Start of RhônEco

Temporal changes in rheophilic fish speciesPredictive models of side arms durability

Lateral connectivity restoration increases
macroinvertebrate beta-diversity among side arms

Objectives

Key results

Toward an enlarged ecological observatory of the restoration in a global change context
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Very long 
durability

20-30
years

Increasing the minimum flow in the main channel

Restoring the hydrological connectivity of totally 
or partially disconnected side arms
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Molecular taxonomy & environmental DNA

Heterogeneity of responses to restoration at the local scale?
Trend towards homogeneization at larger scale ?
Consistency of patterns among groups ?

Spatio-temporal structure of multi-trophic communities at the 
riverscape scale, from bacteria to fish, and role of restored habitats ? 

+

Historical taxa New taxa

New approaches
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