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Perspectives : 

In populous, water- l imited regions, humans have profoundly altered 
the r iver and f loodplain environment to satisfy society’s demands for 
water, power, navigation and safety.  River management also 
profoundly alters r iparian forests, which respond to changes  in 
disturbance regimes and sediment dynamics. In this study, we 
assessed forest and f loodplain development along the lower Rhône 
River, one of  the most heavi ly modif ied r ivers in Mediterranean-
cl imate regions. The Rhône channel was engineered for navigati on 
prior to 1900, and since then has been dammed and diverted at 18 
sites for hydropower and irr igat ion. In the context of  these ongoing 
stressors, regional,  state and national agencies have organized 
processes for assessing the cumulat ive ecological impac ts and for 
integrat ing ecosystem protect ion within large -scale basin planning 
init iat ives (e.g.  Plan Rhône, http:/ /www.planrhone.fr/ ) .  Therefore, 
understanding the status and future trends of the r iparian forest is 
cr it ical for assessing impacts and pr iorit izing conservation and 
restorat ion act ions along the Rhône River.  

 

Plus-value pour les praticiens : 

•  A major goal of r iparian forest management and restorat ion should 
be to promote a diversity of  forest stand ages, in part icular  the 
youngest pioneer stands.  

•  Several restorat ion approaches can be combined to achieve this 
goal,  including removing dikes to al low channel migrat ion, altering 
f low regimes to promote sediment deposit ion, and clear ing 
patches of  forest to al low for natural regenerat ion.  

•  Riparian forest composit ion and structure on similar, less -
impacted r ivers can serve as a reference system for restoring the 
old Rhône River.  

•  Understanding forest trajectories under climate change and 
dif ferent r iver management scenar ios  is cr it ical to sett ing real ist ic 
restorat ion object ives.  

•  These forest inventories can also be used to m odel carbon stocks 
and evaluate carbon credits associated with proposed r iver 
management act ions . 

 

Références : 

Stel la ,  J .C. ,  P .  Rodríguez-González,  S.  Dufour ,  J .  Bendix .  2013.  Ripar ian  
vegetat ion research  in  Medi te rranean -c l imate reg ions:  common pat terns,  
ecolog ica l  processes,  and cons iderat ions for  management .  Hydrobio log ia 
719:291–315.  DOI :  10.1007/s10750-012-1304-9  
 
Ste l la ,  J .C. ,  H.  Piégay,  J .D.  Ridd le ,  C.  Gruel * ,  B.  Räpple*.  Ripar ian fo rest  impacts  
and dynamics on la rge  r ivers  managed fo r  mul t ip le  uses;  ins ights  f rom the 
Sacramento (Cal i forn ia ,  USA) and Rhôn e (France).  Proceedings of  the  Second 
In tegrat ive Sc iences and Susta inable Development  of  Rivers  ( IS Rivers)  
Conference,  Lyon,  France,  22–26 June 2015.   

 
Ste l la ,  J .C. ,  J .  Ridd le,  H.  Piégay,  M.  Gagnage,  M -L.  T rémélo.  2013 .  Cl imate and  
local  geomorphic  in te ract ions dr ive pat terns of  r ipar ian  forest  dec l ine  a long a  
Medi ter ranean Bas in r iver .  Geomorphology.  
DOI :  10.1016/ j .geomorph.2013.01.013  

 

Composition et structure de la ripisylve dans 

les casiers Girardon des Vieux-Rhône 

 

Résumé :  

The Rhône River was heavi ly channelized in the 19th century for  
navigation and dammed in many places since the 1950’s ,  with major 
reductions in peak f lows and channel mobil ity. We conducted 
extensive forest inventories and sampled f ine sediment depth in 
regulated reaches within the r iparian zone of  the old Rhône , and 
compared pre- versus post-dam forest development and l inked 
patterns of  f loodplain development. The pre- versus post-dam 
surfaces at each site had dist inct geomorphic and f lor ist ic 
character ist ics. There was very l i t t le post -dam recruitment of  poplar 
and wil low, which are pioneer species that rely on dynamic 
geomorphic cond it ions. Post-dam f loodplains supported vigorous 
recruitment by Acer negundo (box elder),  which is non-nat ive and 
invasive in Europe.  

 

Objectifs du projet et mise en contexte :  

The riparian forest ecosystem along the Rhône River has been greatly altered 
by human impacts, part icular ly dams and f low  regulat ion in the 20 t h  century, 
r iver navigation structures instal led in the 19 t h  century, and widespread land 
conversion to agriculture for centuries pr ior. These cumulat ive impacts have 
resulted in a severe reduction in r iparian forest extent and conf inement to 
highly altered r iver margins, primari ly along reaches of  the former main 
channel (vieux-Rhône) that are bypassed by excavated canals and 
hydroelectr ic works, and which are subject to reduced f lood f requency and 
altered seasonal discharge patterns. Going forward, ongoing regional cl imate 
warming and drying also present chal lenges for r iparian communit ies 
adapted to prior cl imatic and hydrologic regimes. Recent studies within the 
greater Rhône basin indicate that native tree r ipar ian species are both 
responsive to changes in hydrology and climate , and susceptible to non-
linear ( i .e.  threshold) decl ine responses in health and function due to 
combined change in local and regional dr ivers. Given the past  and potent ial 
future impacts to the r iparian zone along the Rhône, a better understanding 
of  its current state and expected trajecto ry is necessary to better manage 
this important resource for both its human and ecosystem values.  
 
This research invest igated the current state of  the r iparian forest that has 
colonized former r iver engineering structures along the old Rhône River . We 
quantif ied the species composit ion, s ize distr ibut ion and condit ion of  the 
r ipar ian forest ; these are a f irst step necessary in consider ing management, 
conservation and restorat ion act ions within the r iparian corr idor. The 
research conducted r ipar ian forest inventories based on protocols developed 
by the Off ice Nat ional des Forêts within bypassed reaches of  the downstream 
Rhône River val ley (Rhône aval).   
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Méthodologies :  

 
Our specif ic research object ives were to:  

1. Quantify the spatial extent, density, species composition, and size/age distribution 
of the riparian forest associated with the former river engineering structures of the 
Rhône River. 

2. Document local environmental factors such as overbank fine sedimentation 
thickness that are linked to the vegetation d istribution, composition, and structure.  

3. Compare forest composition and structure characteristics to reference areas within 
the river corridor, including rivers with similar climate, geography and species pools 
(e.g. Sacramento River, California, USA).  

4. Discuss the implications of the research and recommendations for the management 
of the riparian forests established within the Girardon structures along the Rhône 
River. 

 
Vegetat ion surveys were conducted at four sites along the Rhône River where navigatio n 
and hydropower canals bypass reaches of the former main  stem river: Pierre-Bénite,  
Péage-de-Roussi l lon, Donzère-Mondragon, and Montélimar. These sites span a large 
range of  climate, hydrology, r ipar ian condit ions, and engineer ing and other human 
modif icat ions found along the lower Rhône, and are among the largest sites 
recommended for restorat ion act ions. Data collect ion consisted of  vegetat ion inventories 
conducted in circular  plots (see below) in conjunct ion with sampling f ine sediment depth. 
Field work occurred in spring/summer 2014 and was performed by a team that included 
graduate students and research assistants under the direct ion of Drs. Stella and Piégay.   
 
Details of  the sampling included: 

•  88 plots (500 m 2) surveyed in four r iver sectors  
•  Sampled tree composit ion, diameter and health index  
• Sampling scheme adapted the French national inventory protocol for riparian areas 
•  Plots strat if ied by management per iod  

•  pre-dam (1950’s - 1970’s)  
•  post-dam (current)  

•  Measured f ine sediment depth and texture; calculated sedimentat ion rate  
•  Measured coarse woody debris both standing (snags) and on the ground  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Principaux résultats :  

 
The Rhône r iver modif icat ions have 
profoundly af fected the r ipar ian zone . 
Sedimentat ion patterns varied  within and 
between study reaches, and local controls 
seem to play a role in inf luencing f ine 
sediment deposit ion patters. There is l i t t le 
diversity in forest habitat ages compared to 
other large r iver systems with similar  
cl imatic and geomorphic sett ings (e.g.  the 
Sacramento River, Cal ifornia, USA).  
 

 
Floodplain areas that transit ioned to forest 
in the pre-dam period were at higher 
elevation, and supported 30-50% more tree 
basal area and 20-30% more shrub and vine 
cover than those that emerged in the post -
dam period.  
 
 
 
 
 
 
 

 
There was very l i t t le post -dam 
recruitment of  poplar and 
wil low, which are pioneer 
species that rely on dynamic 
geomorphic condit ions. 
 
Young f loodplains supported 
vigorous recruitment by Acer 
negundo  (box elder),  which is 
non-nat ive and invasive in 
Europe.  
 
This suggests that anthropogenic 
control of river processes has 
favored propagation of this 
invasive species following flow 
regulation. 
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Absence de semis 
des pionniers 

Fort recrutement de semis 
invasif (érable negundo) 


