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Transboundary	
  management	
  of	
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  and	
  climate	
  modeling	
  as	
  
tools	
  to	
  support	
  policy	
  making	
  processes	
  in	
  a	
  

climate	
  of	
  change	
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  in	
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  Policy	
  Applica>ons	
  and	
  Regulatory	
  Systems:	
  Scien>fic	
  and	
  Policy	
  Challenges	
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  July	
  2013	
  



The	
  Rhône:	
  context	
  
•  A	
  river	
  basin	
  shared	
  between	
  

France	
  (90’000	
  km2)	
  and	
  
Switzerland	
  (7’800	
  km2)	
  

•  Great	
  diversity	
  of	
  profiles	
  à	
  from	
  
an	
  alpine	
  torrent	
  to	
  the	
  wide	
  
river	
  flowing	
  into	
  Mediterranean	
  
Sea	
  

•  Great	
  diversity	
  of	
  uses	
  à	
  
agriculture	
  /	
  hydroelectricity	
  /	
  
cooling	
  of	
  nuclear	
  plants	
  /	
  
produc>on	
  of	
  drinking	
  water	
  /	
  
etc.	
  

•  No	
  ins>tu>onalised	
  
transboundary	
  management	
  of	
  
the	
  river	
  (only	
  sectorial	
  
agreements)	
  

Source:	
  UNEP	
  DEWA	
  GRID	
  2007	
  



A	
  climate	
  of	
  change	
  (I)	
  
•  Environmental	
  changes	
  
	
  

o  Models	
  tend	
  to	
  show	
  modifica>ons	
  of	
  river	
  flows	
  due	
  to	
  climate	
  changes	
  (Explore	
  
2070_French	
  Water	
  Agency,	
  ACQWA	
  project_University	
  of	
  Geneva)	
  

	
  
o  Increase	
  of	
  extreme	
  events:	
  

water	
  scarcity	
  and	
  flooding	
  
o  Increase	
  of	
  water	
  temperature	
  with	
  effects	
  on	
  ecosystems	
  and	
  on	
  different	
  sectors	
  of	
  

ac>vity	
  (fishery,	
  cooling	
  of	
  nuclear	
  plants,	
  drinking	
  water	
  produc>on)	
  

	
  
à	
  Importance	
  of	
  the	
  upper	
  part	
  of	
  the	
  river	
  basin	
  (especially	
  during	
  scarcity	
  periods)	
  to	
  
secure	
  water	
  uses	
  (anthropic	
  and	
  ecosystems)	
  



A	
  climate	
  of	
  change	
  (II)	
  
•  Economic	
  changes	
  
	
  

o  Liberalisa>on	
  of	
  European	
  electricity	
  
market	
  

o  On	
  the	
  French	
  side,	
  a	
  river	
  managed	
  only	
  
by	
  the	
  private	
  sector	
  through	
  a	
  concession	
  
contract	
  granted	
  in	
  1933	
  for	
  99	
  years	
  

o  2032	
  :	
  renewal	
  of	
  the	
  concession	
  :	
  
compe>ng	
  operators	
  and	
  uncertainty	
  

à  Instability	
  within	
  the	
  configura>on	
  of	
  
actors	
  and	
  agempt	
  by	
  the	
  central	
  State	
  to	
  
come	
  back	
  to	
  the	
  front	
  stage	
  

à  Increasing	
  tensions	
  and	
  rivalries	
  among	
  
industrial	
  users	
  of	
  the	
  Rhone	
  with	
  different	
  
needs	
  (peak	
  versus	
  base	
  load	
  supply)	
  

	
  
	
  

Source:	
  Storck	
  et	
  al.	
  2004	
  



A	
  climate	
  of	
  change	
  (III)	
  

•  Legal	
  framework	
  evolu6on	
  
	
  

o  Increase	
  of	
  environmental	
  concerns	
  within	
  the	
  legisla>on	
  
o  European	
  water	
  framework	
  direc>ve	
  /	
  French	
  Grenelle’s	
  Laws	
  
o  Emergence	
  of	
  new	
  policy	
  instruments:	
  SDAGE	
  /	
  SAGE	
  /	
  Natura	
  2000	
  	
  
o  Interna>onal	
  conven>ons	
  on	
  environment:	
  Espoo	
  (in	
  force	
  since	
  1997)	
  

à  Increased	
  complexity	
  of	
  river	
  management	
  and	
  
transboundary	
  coopera>on	
  
o  e.g.	
  sediments	
  discharges	
  



A	
  climate	
  of	
  change	
  (IV)	
  

•  Evolu6on	
  of	
  the	
  Poli6cal	
  agenda	
  
	
  

o  Climate	
  change	
  as	
  an	
  ever	
  growing	
  poli>cal	
  concern	
  
o  Dependence	
  to	
  na>onal	
  energy	
  strategic	
  choicesà	
  
renewable	
  energy	
  produc>on	
  

o  The	
  «	
  post-­‐Fukushima	
  »	
  effect	
  
à New	
  percep>on	
  of	
  hydropower	
  as	
  a	
  strategic	
  source	
  
of	
  electricity	
  

	
  



What	
  kind	
  of	
  governance	
  structure?	
  (I)	
  

DREAL	
  

EDF	
  

CNR	
  

Switzerland	
  

France	
  

ASN	
  

Public	
  law	
  agreements	
  
	
  
Private	
  law	
  agreements	
  

Genève	
  

OFEV	
  

SIG	
   Valais	
  

Vaud	
  

SFMCP	
  

OFEN	
  



•  Strong	
  fragmenta>on	
  of	
  the	
  governance	
  structure	
  
•  Agreements	
  depending	
  on	
  the	
  stability	
  of	
  actors	
  and	
  on	
  stable	
  

hydrological	
  condi>ons	
  
•  Few	
  actors	
  (no	
  actor?)	
  with	
  a	
  global	
  view	
  of	
  the	
  river’s	
  governance	
  
•  No	
  regulatory	
  ins>tu>on	
  at	
  the	
  river	
  basin	
  scale	
  
•  Two	
  jurisdic>onal	
  frameworks	
  targe>ng	
  the	
  same	
  goals	
  (IWRM)	
  but	
  

offering	
  few	
  policy	
  instruments	
  for	
  cases	
  such	
  as	
  the	
  Rhone	
  
•  Few	
  discussion	
  /	
  nego>a>on	
  arenas	
  (informal	
  discussion	
  within	
  the	
  

Interna>onal	
  Commission	
  for	
  the	
  Protec>on	
  of	
  Lake	
  Geneva)	
  
	
  
Ques6on	
  :	
  Is	
  the	
  current	
  governance	
  structure	
  able	
  to	
  cope	
  with	
  major	
  
changes?	
  

•  Change	
  of	
  operator	
  or	
  change	
  of	
  concession	
  contract?	
  
•  Changes	
  in	
  energy	
  prices?	
  
•  Changes	
  in	
  water	
  flows?	
  

What	
  kind	
  of	
  governance	
  structure?	
  (II)	
  



Research	
  project	
  GOUVRHONE	
  
•  Project	
  started	
  in	
  May	
  2012	
  for	
  36	
  months	
  within	
  the	
  Ins>tute	
  for	
  Environmental	
  

Sciences	
  (UNIGE)	
  /	
  Group	
  Policy	
  Environment	
  and	
  Territories	
  
Researchers	
  :	
  	
  
Dr.	
  Géraldine	
  Pflieger	
  (UNIGE)	
  /	
  Dr.	
  Chris>an	
  Bréthaut	
  (UNIGE)	
  /	
  Dr.	
  Markus	
  Stoffel	
  (UNI-­‐
Bern)	
  /Dr.	
  Virginia	
  Ruiz-­‐Villanueva	
  (UNI-­‐Bern)	
  

Project	
  partners:	
  
Swiss	
  Federal	
  Office	
  for	
  the	
  Environment/	
  French	
  Water	
  Agency	
  /	
  Canton	
  of	
  
Geneva	
  /	
  Canton	
  of	
  Vaud	
  /	
  Industrial	
  Services	
  of	
  Geneva	
  /	
  Electricité	
  de	
  France	
  
(EDF)	
  /	
  Interna>onal	
  Commission	
  for	
  the	
  Protec>on	
  of	
  Lake	
  Geneva’s	
  Water	
  

A	
  poli>cal	
  science	
  approach	
  of	
  the	
  Rhône	
  governance…	
  à	
  

•  Analysis	
  of	
  actors	
  configura>on	
  (what	
  kind	
  of	
  agreements?),	
  analysis	
  of	
  
regulatory	
  frameworks,	
  semi-­‐structured	
  interviews	
  with	
  key	
  stakeholders	
  

	
  
…combined	
  with	
  water	
  flows	
  evolu>on	
  modelling	
  à	
  
•  Defini>on	
  of	
  water	
  flows	
  evolu>on	
  scenarios	
  from	
  Lake	
  Geneva	
  to	
  Lyon	
  



Research	
  agenda	
  
Hydroelectricty	
  and	
  

upstream-­‐downstream	
  
coordina>on	
  

Lake	
  Geneva’s	
  levels	
  
and	
  Rhone	
  river	
  

flows	
  

sediment	
  dynamics	
  
management	
  and	
  

stream	
  revitaliza>on	
  
Water	
  withdrawals	
  

Extreme	
  events	
  
regula>on	
  and	
  

uptstream-­‐downstream	
  
coordina>on	
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Confronta>on	
  to	
  water	
  flows	
  
evolu>on	
  scenarios	
  

Iden>fica>on	
  of	
  strengths	
  and	
  
weaknesses	
  within	
  the	
  scenarios	
  

Interna>onal	
  comparison	
  
and	
  recommanda>ons	
  



climate	
  modeling	
  

Sta6s6cal	
  analysis:	
  
Exploratory	
  data	
  analysis	
  

Pardé	
  coefficient	
  
Linear	
  regression	
  
Mann-­‐Kendall	
  test	
  

ARMA/ARIMA	
  models	
  

Models:	
  
Regional	
  climate	
  models	
  (RCM)	
  
Downscaling	
  meteorological	
  data	
  

Hydrological	
  models	
  

Methods	
  

Expected	
  results:	
  

Past	
  

Today	
  

Future	
  

Understand	
  past	
  water	
  resources	
  

Assess	
  current	
  water	
  resources	
  

Evaluate	
  op>ons	
  for	
  the	
  future	
  

Time	
  scale	
   Aim	
  

Changes	
  in	
  monthly	
  discharge	
  of	
  the	
  Rhone	
  river	
  close	
  to	
  its	
  
mouth	
  in	
  the	
  Lake	
  Geneva,	
  from	
  current	
  (1961–1990)	
  to	
  future	
  
(2071–2100,	
  IPCC	
  A2	
  emissions	
  scenario).	
  From	
  Beniston,	
  2010.	
  

?	
  



Tools	
  for	
  Policy	
  making	
  
•  Increase	
  of	
  instabili>es	
  and	
  rivalries	
  among	
  users	
  of	
  water	
  
•  A	
  need	
  for	
  a	
  beger	
  comprehension	
  of	
  governance	
  

mechanisms	
  
•  Aims	
  of	
  the	
  project	
  :	
  	
  

–  to	
  combine	
  governance	
  analysis	
  and	
  water	
  flows	
  evolu>on	
  
modelling	
  

–  Iden>fica>on	
  of	
  ins>tu>onal	
  mechanisms	
  /	
  sesngs	
  able	
  to	
  cope	
  
with	
  these	
  evolu>ons	
  (where	
  do	
  we	
  need	
  flexibility	
  ?	
  What	
  are	
  
the	
  tensions	
  which	
  tend	
  to	
  increase?)	
  

–  Provide	
  policy	
  makers	
  with	
  prac>cal	
  advises	
  on	
  implementa>on	
  
op>ons	
  within	
  the	
  different	
  legal	
  frameworks	
  (Swiss,	
  French,	
  
Transboundary)	
  

–  Reflec>on	
  on	
  ins>tu>onal	
  mechanisms	
  showing	
  adap>ve	
  
capaci>es	
  and	
  able	
  to	
  reconcile	
  legal	
  robustness	
  and	
  flexibility	
  



THANK	
  YOU	
  FOR	
  YOUR	
  ATTENTION	
  
chris6an.brethaut@unige.ch	
  
hNp://www.unige.ch/environnement/polet/index_en.html	
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