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Abstract The Rhône basin is one of Europe’s major

rivers. It stretches from its source in the Swiss Alps through

to the Lake Geneva and then down through France to its

mouth on the Mediterranean Sea, where its delta constitutes

the Camargue Region. It crosses three different ‘cantonal’

jurisdictions in Switzerland alone, while its course through

Lake Geneva itself demarcates the border between France

and Switzerland. This presents a valuable opportunity to

analyse the multitude of challenges that face the manage-

ment of a river flowing through such a variety of different

hydrological contexts and institutional settings (Swiss,

French and European). For the first time, this special issue

collates interdisciplinary insights into the challenges faced

by the governance systems across the entire Rhône basin.

Papers present insights into barriers and opportunities for

effectively responding to the many political, economic and

climatological challenges facing the managers of the River

Rhône overthe coming decades.
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Interdisciplinary insights into responding to multiple

pressures on the Rhône

Climate change impacts are being increasingly observed in

major river basins across the world, not least on the Rhône,

one of Europe’s major river basins. Shifting hydrological

baselines and demographic pressures place ever greater

pressures on the water governance and management

regimes, across multiple sectors and levels. These pressures

will only be further exacerbated by future intensifying

climate change impacts, which are likely to affect both the

timing and seasonality of hydrological regimes, affecting

sectors such as hydroelectricity and agriculture (Beniston

and Stoffel 2014). Furthermore augmented water temper-

atures and associated quality changes are likely to have

significant repercussions for aquatic and riparian ecosys-

tems as well as for the man-made infrastructure such as

hydropower systems and the cooling systems of nuclear

power stations in the French section of the basin (Gaudard

et al. 2014; Khamis et al. 2014; Pellicciotti et al. 2014).

These challenges call for an in-depth investigation of the

linked social–ecological systems (SES), governance

regimes and adaptive capacities across the Rhône basin to

climate change impacts and broader environmental change

drivers. Major questions relate to whether the governance

framework of the Rhône is adequately adaptable to cope

with current and future stresses; what are the current ten-

sions in the governance framework at different scales; what

are the existing major challenges in relation to a disconnect

between ecological and institutional boundaries; whether

or not an integrative and adaptive approach is possible in a

transboundary context without a framework agreement in

place (Adger et al. 2009; Bréthaut and Pflieger 2013; Hill

and Engle 2013; Lebel et al. 2010; Pahl-Wostl et al. 2008).

The Rhône basin: multiplicity of contexts

The River Rhône is characterised by different hydrological

patterns. It emerges as run-off from the Rhône Glacier at an

altitude of 1,753 m in Canton Valais, Switzerland. From

here to its mouth on the Mediterranean Sea in France, it
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transforms from a glacial torrent to highly controlled

waterway as it passes through the Rhône Valley. At

Villeneuve, the Rhône flows into the Lake Geneva (called

Lac Léman in French, see Fig. 1), one of the largest lakes in

Western Europe, and itself a border between France and

Switzerland. At its exit in Geneva, the river then joins with

the Arve (from the Mont Blanc, the Alps’ highest mountain

at 4,810 m) and goes through the border to enter the French

territory. The river then flows on 522 km to reach the Med-

iterranean Sea. The French Rhône is highly channelled with

few portions of the river that have not been strongly modified

by human activities. The total area of the river basin is

96,500 km2,8,000 km2 of which is in Switzerland (Fig. 1).

Upper Rhône

The upper Rhône basin is situated in the Canton Valais and

Vaud, where the run-off regime is characterised as nivo-

glacial, with lower discharge in winter than in summer.

Glaciers have a significant role in the hydrological regime

of the upper Rhône since they cover about 10 % of the

area, and contribute on average 10 % of annual surface

Fig. 1 Rhône basin (Source: UNEP-DEWA-GRID)

500 C. Bréthaut, M. H. Clarvis

123



run-off (30–40 % in summer) in the catchment. Precipita-

tion within this part of the basin is highly variable with

relatively dry inner valleys with less than 600 mm of

precipitation per year to very wet mountains with more

than 2,500 mm per year (Clarvis et al. 2014). The river and

its tributaries supply water resources to a range of diverse

economic uses, including hydropower, agriculture, chemi-

cal industry and tourism. At one point, the River Rhône

becomes the border between the cantons of Valais and

Vaud, and the river system is governed by both cantonal

and federal legislation, while, in the Canton of Valais, all

lateral rivers are under the sovereignty of the communes,

which represent major issues regarding management of

water (Bréthaut 2013). Following on from a series of major

flooding events in recent decades, the Third Rhône Cor-

rection is currently underway to enhance both the infra-

structural defences and the natural condition of the river for

increased flood protection (Hill 2013).

The Lake Geneva area

After flowing through the Rhône valley in the Canton

Valais, the Rhône River enters the Lake Geneva. The lake

occupies an area of 582 km2, representing an 89-billion-

cubic-metre freshwater reservoir that supports the produc-

tion of drinking water supply. The lake is divided between

France and Switzerland with a border that was settled in the

Convention on the Delimitation of the Boundary in Lake

Geneva of 25 February 1953. Different institutional levels

characterise the management of the lake including the

legislation of the European Union, the states of France and

Switzerland, the cantons of Geneva, Vaud, Valais, the

French departments of Ain and Haute-Savoie and one

French region, the Rhône-Alpes region.

The Rhône from the Lake Geneva to the Swiss border

At the outlet of Lake Geneva, the Rhone tightens and passes

the city of Geneva. Here, different infrastructures regulate

the flows of the river and, by doing so, the levels of the lake.

The management of the lake’s levels is informed by the

convention signed by the Swiss cantons only (despite the fact

that part of the shore belongs to France) to avoid flooding and

to ensure the navigation on the lake. The management of the

river from Geneva to the Swiss border is governed by the

Industrial Services of Geneva, a semi-private company

producing hydroelectricity.

The French basin

After the Swiss border, the Rhône River flows south to the

Mediterranean Sea. On its course, the river supplies a range

of water uses including hydropower production, nuclear

energy production (four nuclear power plants), irrigation,

fishing, production of drinking water, tourism and eco-

systems needs. The river passes through several urbanised

areas, such as Lyon. The French part of the Rhône basin

experienced several flooding events between 2000 and

2003 that led to the implementation of the Plan Rhône, a

policy instrument aiming to manage the river in a coordi-

nated manner and to avoid flood risks within the French

part of the basin (Guerrin 2014). From the city of Arles, the

river splits into two branches, creating the delta of the

Camargue.

The Rhône basin: a context of changes

The Rhône basin is undergoing several changes that have a

significant impact of its governance mechanisms. Climate

change is leading to a tendency for more extreme events

(droughts and floods), increased glacier reduction, and

altering snow melt and fall conditions, which are driving

significant modifications to the varying hydrological

regimes across the Rhône basin (Beniston et al. 2011;

Chauveau et al. 2013). Not only are the climatic and

hydrological conditions shifting, but crucial developments

in the policy environment are altering the preference of

different water uses, notably flood policy, environmental

protection policies and energy policies. Energy policies are

evolving to favour renewable sources of production and

hydropower production in particular. This evolution is

reflected in the reinforcement of environmental legislations

with the influence of European Union legislations (Water

Framework Directive) and the development of French and

of the Swiss water law. Finally, the management of the

Rhône is also influenced by the liberalisation of European

electricity production market. On the French side, the

management of the Rhône is delegated to one main private

operator under the concession system. Signed for a period

of 99 years, this concession will end in 2023. This rapidly

approaching date opens up a new era for how actor con-

figurations will evolve around the management of the

Rhône.

Analysing drivers to change at micro- and macrolevels

across the basin

For the first time, this special edition brings together a set

of papers that focus on the governance and management of

one single river basin system, the Rhône, presenting

insights from research that stretches from the upper Rhône

in Switzerland to the delta in France. Many of these papers

take a cross-scale and interdisciplinary approach, across

both temporal and spatial scales in order to better
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understand the complexity of both the governance and

physical dynamics at play. Studies presented come mainly

from the social sciences, but also reflect an interdisciplin-

ary approach to assessing drivers and responses to change

at micro- and macrolevels across the basin. Through this

issue, our aim is to contribute to a better understanding of

the multiple social–ecological dynamics at play at different

points of the basin and therefore to build a more compre-

hensive picture of the resilience of the basin as a whole.

Ruiz-Villanueva et al. (2014) analyse the effects of

climate change on the Rhône River mean flows from 1960

till 2100. Authors focus on the perimeter going from Lake

Geneva to the city of Lyon, which is highly relevant as it

concerns the transboundary perimeter, which regroups

coordination issues between Switzerland and France.

Authors combine statistical analysis and climate modelling

in order to identify different scenarios and their effects on

hydrology and on governance mechanisms. This paper sets

the broad context of this special issue by showing the

intensity of environmental changes that the river

experiments.

Clarvis and Engle (2013) raise the issue of adaptation.

Facing these significant changes, stakeholders implement

different strategies in order to cope with the new contexts.

The authors analyse the bridges and barriers to adaptation.

Comparing one case situated in the upper Rhône and one

case situated in the USA, they show the importance of

collaboration and transversality between different institu-

tional levels, when adopting measures for better adaptive

capacities.

Ingold and Balsiger (2013) also highlight the importance

of cross-sectoral and multilevel collaboration by focusing

on climate adaptation policies. Working on case studies

situated in the upper Rhône and in western Switzerland,

they analyse collaboration among local actors by using

surveys that have been analysed through cluster and social

network analysis. Authors show that collaboration can

happen among actors sharing different views regarding the

meaning of sustainability and on the implementation of

localised projects.

Tonka (2014) compares hydropower regulatory frame-

works of USA and Switzerland and analyses the different

issues at play in each country regarding the relicensing

processes of dams. This paper shows how the end of

concession contracts granted for several decades opens up

a new era and significant instabilities among the configu-

rations of actors. Under changing climatic conditions, the

relicensing process offers the chance to rethink the water–

energy nexus and the adaptation capacities of the system.

Bréthaut and Pflieger (2013) focus on the transboundary

management of the Rhône River. Authors show the diffi-

culties in implementing collaboration when the governance

system is comprised of such different types of actors, legal

frameworks and institutional levels. Through an historical

institutional analysis, they illustrate how the Rhône river

governance evolves leading to more complexity and

increasing rivalries among users.

Finally, Guerrin (2014) analyses failure of floodplain

restoration projects. Using indicators developed through

preceding literature and addressing both theory and prac-

tice, the author illustrates how institutional factors have

played a critical role in the failure. Specifically, the paper

focuses on the Plan Rhône, a policy instrument developed

at the French Rhône River basin level.

This set of articles presents different answers to the

changes experimented by the Rhône River basin. It shows

how an increasing complexity calls for institutional

answers and illustrates the challenges that stakeholders

have to face. Authors present different issues regarding the

management of the river and the difficulties to implement a

multilevel or cross-sectoral governance system. Moreover,

the insights presented from the range of studies across one

single river basin illustrate the strong diversity of institu-

tional structures, policy objectives and ‘‘cultures’’ of

collaboration.
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