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Despite strong investments dedicated to river maygiestoration, it is still difficult to assessetlecological
effects of restoration operations. This is largdle to the difficulty of organizing long-term scidic surveys
that anticipate operations and allow comparisontheif effects over multiple years in multiple sitét is even
more difficult to assess how ecohydraulic models peedict actual biological responses to streartoratson.

As other large rivers in Europe, the Rhéne Rives hmen regulated for navigation, irrigation and
hydroelectricity since the 19th century. A restmmatprogram of the river started officially in 1998 has
involved minimum flow increases in bypassed maiargtels, the modifications of the connections ofesalv
dozens floodplain channels with the main river #reldredging of their sediments. So far, four bgpdsmain-
channel sections and 26 floodplain channels haes bestored. We used the Rhodne restoration prega
template for testing the predictive power of sevemhydraulic models. In particular, we developeaidels to
predict how fish and macroinvertebrate communisbeuld respond to the physical restoration of tkerr
Some of these were based on hydraulic microhabitatiels, that predicted how observed microhabitat
preference of fish and invertebrate taxa shouldlrés community changes after restoration. Othedats were
based on observed correlations between communitictste and the degree of connectivity of floodplai
channels with the main river. Several years a#staration, important community changes were oleseiv the
restored sites and partly matched model predictibtast reliable predictions corresponded to situai with
strong physical contrasts (e.g. minimum dischaege multiplied by 10, or reconnection between thedplain
and the main channel). Observations also reveatedplex population dynamics and the development of
invasive taxa that were not predicted by the modaleh results show the potential of ecohydrauliclefs for
guiding management plans and contribute to quatitdir uncertainty.



1 INTRODUCTION

Despite important investments dedicated to the iphlysestoration of rivers, assessing the ecoldgiffacts of
such operations remains challenging. This is lgrgkle to the difficulty of organizing long-term entific
surveys that anticipate restoration operations alwv comparisons of their effects over multiplease and
multiple sites. It is even more difficult to assémsv ecohydraulic models can predict biologicapmses to
river restoration. The need to monitor communitypanses over the whole lateral dimension of thedfiain
(i.e. from the main river channel to isolated cfitethannels) represents a further challenge.

As other large rivers in Europe, the Rhone Rives leen regulated for navigation, irrigation and
hydroelectricity since the 19th century. A restmmatprogramme of the river started in 1998 and ived i) the
increase of minimum flow in bypassed sectionsthi® modifications of the connections of dozensl@ddplain
cut-off channels with the main river and iii) theedging of their sediments. So far (i.e. in 20X&)r bypassed
sections and 26 floodplain cut-off channels westared.

2 METHODS

We used the Rhoéne restoration project as a temfulatesting the predictive power of models relgtgpecies to
those environmental conditions that are modifieddstoration operations.

In the main river channel (bypassed sections),iptieds were based upon hydraulic microhabitat nede
that predicted how observed microhabitat prefereatdish and macroinvertebrate taxa could result in
community changes after restoration (Lamouretial.[1], Mérigouxet al.[2]).

In the floodplain cut-off channels, models were dmhsupon observed correlations between
macroinvertebrate community structure and diveraity the connectivity of floodplain channels wiltie tmain
river. An index based upon environmental variatdeswn to be representative of the lateral connégtivas
used as surrogate for the level of lateral conmiggtdf each floodplain site (Pailleat al. [3]).

The data considered here were collected on segarapling dates before and after restoration in four
sectors of the French Rhéne (Chautagne, Belleygriseé-Cordon, Pierre-Bénite) between 1995 and 2010.
Pierre-Bénite (Figure 1) was subject to an initiedgram that started in 1995, while restoratiomtathin 1998
for the three remaining sectors.
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Figure 1. A reach of the main channel of the Rhiwer at minimum flow (at Pierre-Bénite), beforedaafter
flow restoration.



3 RESULTS AND CONCLUSION

In the bypassed river sections where minimum floaswincreased five to ten-fold, important changes in
community composition were observed (e.g. the prtigro of fish individuals belonging to species @mring
fast-flowing and deep microhabitats increased betwe/o- and three-fold). The hydraulic habitat mMegmrtly
predicted these changes, which were observed ieralekeaches and involved several species. In asmtin
bypassed reaches for which flow was less modifiednmunity changes were unrelated to model predistio
Results also revealed complex population dynamicsthe establishment of alien taxa that were nosicered

in the models.

In the restored floodplain cut-off channels, thedifioation of the lateral connectivity induced pietdble
changes in the taxonomic richness and compositianaxroinvertebrates. Taxa such as lotic Ephemerapt
Plecoptera and Trichoptera increased noticeabthenreconnected channels. Richness of alien taacheel a
maximum in channels with a high lateral connegivahd was enhanced by restoration operations, é&utrn
represented more than 4% of the entire communityth& scale of the entire floodplain, the diversitly
restoration measures led to a post-restorationedse in the taxonomic diversity of macroinvertebrat
assemblages in the cut-off channels.

Several years after restoration, important comnyurtiinges were observed in the restored sites anly p
matched model predictions. Most reliable predictiaonrresponded to situations with strong physicaltrasts
(e.g. minimum discharge rate multiplied by 10, ecannection between the floodplain and the maimmbiy.
Observations also revealed complex population dycgmnd the development of invasive taxa that were
predicted by the models. Such results show thenfiateof ecohydraulic models for guiding managemaans
and contribute to quantify their uncertainty.
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