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Can we deal with multiple objectives in fluvial margins and former
channel rehabilitabn: example along the lower Rhone River (France, SE)?

1-Short description of the area

Name Lower Rhone River plain

Municipality Vallabrégues and Beaucaire

Département (county)  Gard

Ecosystem type Floodpain, Former and secondary channels, Ripariaasto

Management authority = CNR (Compagnie National du Rhéne), SYMADREM (syndicat
interrégional de gestion des digues du Rhbéne et de la mer)

Protection status NATURA 2000sife of Community importance) antMAB Biosphere
reserve (for downstream padf the reach)

The Rhéne's floodplain between Avignon and Arles is situated downstream from the Rhéne catchment

area (95500 km2). The average river discharge is 1788 rat the Beaucaire gauging station. The
theoretical overbank flow corresponds to-@innual floods (Q2; 5000 hs?); over the last 150 years, this

rate has been exceeded 34 times. Up to the head of the delta, the Rhéne River has a slope of 0.35 to
ndyp:X gKAOK fft26a Iy AYLdaMbesyd a2t AR (GNIyard 6a9
2-Ecological baracteristics

In the lower reach, the Rhéne River and floodplain margins are an important area at european scale

Emblematic habitats:
e Salix albaandPopulus albgalleries (92A0PAL.CLASS.: 44.141, 44.162 and 44.6),
e Mediterranean temporary pondgfiority habitat] 3170 ;PAL.CLASS.: 22.34),
e Riparian mixed forests dpuercus roburUlmus laevisand Ulmusminor, Fraxinus excelsicor
Fraxinus angustifolisalong the great riverdimenion minori} 91F0 jPAL. CLASS. : 44.4),
e Constantly flowing Meditermaean rivers withGlaucium flavun§3250; PAL.CLASS.: 24.225)...

Emblematic specie€mys orbicularisCastor fiber, Rhinolophus ferrumequinum, Alosa fallax, Lampetra
fluviatilis, Petromyzon marinus, Salix alba, Populus nigra, Aldrovanda vesiculosa

3-Excusion Area history /context

Over the last decades the Rhéne River has undergone significant morphological adjustment: stabilization,
narrowing and deepening for several reaches. Indeedolical data analysis (old maps and surveys)
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clearly demonstrate tht the lower Rhéne River underwent several changes in response to the evolution
of external controls (flood event frequency and sediment supply from tributaries decreased since"the 19
century) and local constraintshe regulation works such as dikesggya X odzAf 4 Ff2y3 (GKS
between 1870 and 1938, to improve navigation, and hydropower plant in the 1960's (1970 for
Vallabregues' dam)'he comparison of two DEMs (1876 and 2006) gives an accurate quantification and
localization of the sedimentsn. Between Beaucaire and Arles (9 km), 9x1d of sediment have been
accumulated over the last 130 years. These modifications occur mainly in the former channels and nearby
the main channel, whereas the external part of the floodplain was quite staldethe period As a result

of the floodplain evolution and channel configuration, we now observe significant changes in flooding
conditions. For example, during the 2003 flood event (maximum discharge at Beaucaire Gauging station
11500 ni.s) some reacks underwent an higher waterlevel in the channel (for example +0.3 m upstream

of Arles city) than during the 1856 flood (maximum 125G0sh).

These observations led the Compagnie Nationale du Rhéne (CNR, structure in charge of the Rhéne River
managemeny to set in motion some rehabilitation projects along the upper and middle Rhéne River. Over

the last decade, the CNR also initiated some rehabilitation actions in order to improve ecological
Fdzy OGA2yAy3a YR RAGSNEAGE 2 Tl opekig aRieicavdion2 PhBsLA | Ay
rehabilitation project has been initiated by the National Company of the Rhéne to combine both a
decrease in local flood risk (by enlarging flamirying capacity) and an enhancement of
geomorphological and ecological pexties of the margins into the reach (sediment reworking, pioneer
aLSOASA NBISYSNIlA2y X0 o

4-Points of interest and discussion during the excursion

The main goal of the rehabilitation project for the 70 km of lower Rhéne River (from Vallabrégues to the
sea) is to limit inundation during flood events, notably nearby the very sensitive areas such as Arles and
BeaucaireTarascon. To tackle this question, it is plan to increase channel capacity to evacuate floods by
eroding fluvial margins that have been seented since the 19 century. Several strategies could be
employed to initiate the eroding process: enhance deposits erosion (SITE 1), opening former channels
0{L¢9 HOXZ 3INRPE&ya NBY20Ay3aX .SOlFdzaS 2F GKAA& NB K
stakeholders), a particular framework has been developed. The project is made up of 2
steps. The first consist in testing the effect of rehabilitation upon a limited number of sites
and the second in extending, if it is possible, actions to others siveg dhe reach. The

first step begun in 2007 and will be achieved in 2010.

Along rivers that have recorded narrowing process over the last decades, sedime
remobilisation could be used to decrease water level during flood events. But alon
this reach, man issues are overlaid. On one hand, the enhancement of overbank
sediments erosion could cause negative consequences to others aspects such
private land erosion, navigation, and polluted sediments introduction. On the other
hand, this action could ben¢fisediment supply to coastal area or ecologic
functioning of the floodplain. Moreover, the vulnerability to inundation

concentrated only in the first kilometres of the reach and not in the Camarg
delta. To increase erosion, channel gradient is aeleoe favourable upstream from
Arles. As a result, few sites appear to be potentially rehabilitated (2 to 4 sites al
70 km). Two sites are used to discuss several issues raised by the project: h
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define reference conditions? How can we choose ditetest the actions? How to design these actions?

Which kind of ecosystems can be expected under Mediterranean climate (composition, recovery rate,
LNBaASyOS 2F SE20GA0 aLISOAS&EXUK ¢2 02y Of dzRS= & F2N
here are not the biggest ones. Along the lower Rhéne River, taking into account all the issues led to a
drastic reduction of experimental sites number (and the area). So we expect a limited effect of actions

upon flooding conditions. A negative feedback cobél generated and make harder the extension of

these actions to other sites or reaches. The rehabilitation will probably not occur but other options for

flood managment are studied (set back some dikes...).
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6-Annexes

Figure 1: Location map

Figure 2 : SITE-1ocation and mapwww.wikipedia.fr ; IGN 1: 2800, 1998)
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