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�‡Methodsand studydesign

Controlled bank erosion and implementation of transverse artificial groynes: responses 

of biological communities (Upper Rhine, France)
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réponses des communautés biologiques (Rhin Supérieur, France)
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�ƒ Hierarchical filters (Poff, 1997)

�ƒ Playing on abiotic factors
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�ƒ TheUpperRhineRiverwas subjectedto importanthydraulic

engineering works which have severely damaged its

functioning

�‡ImplementationinApril-May2013of:
- Lateralcontrolledbankerosion

» Increasethelateralmobility
» Favoralluviallandscapeandpioneerplantspecies

- In-channeltransverseartificialgroyneimplementation(x2)
» Favor flood actionto createa continuoussediment

feeding

�ƒ Globalecologicalmonitoring(2014-2017)

�‡Multi-compartmentsandinterdisciplinarystudy
- Aquaticandriparianvegetation: surveysandcartography

Macroinvertebrates: samplingcampaigns(elevenstations
usingtheHesssampler; S1 toS11)

- ElectrofishingandGobiidaecatch

�‡Linkwithgeomorphology(Chardonetal., 2018)

�ƒ BACIprotocol(Smithetal., 1993)

�‡Threesectionshighlighted
- Notrestored(control): UPandDOWN
- Restoredsection(impacted): GROYNE
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�‡Objectives of the research
�ƒ Investigate morphological and biological post-restoration

changes

�ƒ Assessthe sensibilityof restoredareasto invasivespecies

(novelinteractions)
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�ƒ Restorationefficiencyanddurability?

�‡Lowlateralbankerosioncomparedtoattempts
�‡Highresponseof aquaticplantspeciesthreeyearspost-restauration

(Staentzeletal., 2018a)andofyoungfish�±Mitigatedresponsesfrom
macroinvertebratecommunities

�‡Biologicaleffectsdependingofgroynessustainabilityandfloodevents
�‡Strongerpositiveecologicaleffectsof controlledbankerosionand

groynescomparedtogravelaugmentation(Staentzeletal., 2018b)

�ƒ Towardsanadaptativemanagement?

�ƒ Complementarystudies

�‡N. melanostomuspredatoryeffect: impacton the lowtrophic
foodlevel(macroinvertebrates) andlargecannibalism

�‡Comparisonwithotherrestoredsitesbygravelaugmentationor
implementedwithoutin-channeltransversegroynes

�‡Linkbetweeninvasivespeciesandextremfloodevents?

�‡Conclusion and prospects

�ƒ Gainin spatialheterogeneityat a

finescale(EHMID)

�‡Indexbasedonthecoefficientof
variation: ratio of the standard
deviationtothemean

�‡Contributionofgroynes:
lowvelocityandfinesubstrate

SUBSTRATE

= HMID

(Gostneret al., 2013)
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�‡Habitat diversification
EHMID values for UP, GROYNE, DOWN, NOT 

RESTORED and GLOBAL SITE
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�‡Structure and functionality
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�ƒ Quantificationof changeby the developmentof new metrics

suchas EHMID(Staentzelet al., submitted) or PCI/ZCImetrics

(Staentzeletal., 2018a)

�ƒ Useof transitionmatrixmodeling(Staentzeletal., 2018a)

�‡Returnofanalluviallandscape
�‡3-yearspost-restoration: increaseinaquaticplantspecies

River gravel
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Forest GrasslandPlantations
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�‡New metricsand approaches

Habitat relative frequency in the GROYNE section
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�ƒ Structureandcomposition

�‡Gain in macroinvertebraterichnessat the global site
(D.villosus, invasivecrustaceanspeciesdominance)

�‡Coexistenceoflenticandloticaquaticplantprofilesfrom2016

�ƒ Functionality

�‡Newfunctionalgroup: speciesadaptedto finesubstrateas
Odonataspecies(groupD)

�ƒ Confoundingeffects: bioticinteractionsaspredation?

�‡Neogobiusmelanostomus: invasive fishspecies(arrivedin 
2012 in the UpperRhine River)
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