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Literature on flood policies 

Title Author Year Full reference Key words Type Code 

Background paper Dworak T., Hansen W., 
Kraemer R. A. 

2003 Precautionary flood protection in Europe, International 
workshop, 5-6 February 2003, Bonn, 6p 

Flood management plan - Precautionary 
measures - Integrated policies - European policy 

E FLP01 

Workshop report Dworak T., Hansen W., 
Kraemer R. A. 

2003 Precautionary flood protection in Europe, International 
workshop, 5-6 February 2003, Bonn, 10p 

Flood management plan - Precautionary 
measures - Integrated policies - European policy 

E FLP01b 

The European flood approach Dworak T., Hansen W. 2003 International Conference "Towards natural flood reduction 
strategies", Warsaw, 6-13 Sept. 2003, 6p 

European strategy - WFD - Financial sources E FLP02 

Flood risk management - Flood prevention, 
protection and mitigation 

European Commission 2004 Communication from the Commission to the Council, the 
European Parliament, the EuropeanEconomic and Social 
Committee and the Committee of the Regions, 
COM(2004)472 final, 11p 

European strategy - EU Action programme - Flood 
risk management plans - Flood risk maps 

E FLP03 

Flood risk to people - Phase 1 Ramsbottom D., Floyd P., 
Penning-Rowsell E. 

2003 R&D Technical report, DEFRA-Environment Agency, 
FD2317, 117p 

Flood risk mapping - Harm to people - Flood risk 
assessment 

E FLP04 

Flood risk and development - A sustainable and 
appropriate approach 

Adamson M., Cussen N. 2003 Irish National hydrology Seminar 2003, 12p Flood risk management - Flood management 
plans - Ireland 

E FLP05 

Report of the flood policy review group Parlon T. (lead author) 2003 Irish Office of public works, 2003, 236 p Best practice - Roles & responsibilities of the main 
state bodies - Cost of measures 

E FLP06 

Health aspects of natural flood defences Leenen E. J. T. M. 2003 International Conference "Towards natural flood reduction 
strategies", Warsaw, 6-13 Sept. 2003, 5p 

Health risk assessment - Risk 
managementEnvironmental circumstances 

E FLP07 

Risque d'inondation : une notion probabiliste 
complexe pour le citoyen 

Gendreau N., Grelot F., 
Garçon R., Duband D. 

2003 Ingénieries n°34, June 2003, pp17-24 Flood risk perception - Public participation - Risk 
mapping 

E FLP08 

Rhin 2020 - Programme pour le développement 
durable du Rhin 

CIPR 2001 CIPR, 27p Rhine basin - Action plan - Flood policy E FLP09 

Le Plan Loire grandeur nature dans la perspectives 
des contrats de plan Etat-Région 2000-2006 

Préfet coordonateur du bassin 
Loire-Bretagne 

1999 Préfecture de bassin Loire-Bretagne, 34p Loire basin (France) - Vulnerability - Crisis 
management - Protection 

E FLP10 

Synthèse des propositions pour une stratégie 
globale de réduction des risques d'inondation par 
les crues fortes en Loire moyenne 

Equipe plurisdisciplinaire Plan 
Loire Grandeur Nature 

1999 Equipe pluridisciplinaire Plan Loire Grandeur Nature, 60p Loire basin (France) - Damages - Culture of risk - 
Flood policy-making 

E FLP11 

L'aménagement de la Loire dans la deuxième 
moitié du 20ème siècle 

Thépot R. 2003 Etablissement public Loire, 10p Loire basin (France) - Historical analysis E FLP12 

Crues fortes en Loire moyenne: mieux comprendre 
leurs origines, leurs conséquences et les moyens 
de s'en prémunir 

Clericy O. 2004 DIREN Centre, draft document, 17p Loire basin (France) - Origins of floods - Practical 
advice - Flood polocy explanation 

E FLP13 

Eléments pour comprendre la nécessité de 
conduire d'ici 2006 des études du risque 
d'inondation sur certains secteurs de la Loire 
moyenne 

Equipe pluridisciplinaire Plan 
Loire Grandeur Nature 

2004 Equipe pluridisciplinaire Plan Loire Grandeur Nature, 
working paper, 37p 

Loire basin (France) - Vulnerability - Working 
programme - Open decision-making process 

E FLP14 

Programmation des crédits PIRLGN "volet sécurité" 
pour la région Centre 

Equipe pluridisciplinaire Plan 
Loire Grandeur Nature 

2000 Equipe pluridisciplinaire Plan Loire grandeur nature, 34p 
(slides) 

Loire basin (France) - Diagnosis - Mid-term 
strategy - Cost of measures appraisal 

E FLP15 
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Title Author Year Full reference Key words Type Code 

La Loire en crue Equipe pluridisciplinaire Plan 
Loire Grandeur Nature 

2004 Equipe Pluridisciplinaire Plan Loire Grandeur Nature, 41p Loire basin (France) - Protection - Prevention - 
History of floods - Description of events 

E FLP16 

Les causes des inondations répétitives ou 
exceptionnelles et les conséquences des 
intempéries 

Galley R. 2001 Commission d'enquête sur les causes des inondations 
exceptionnelles, Assemblée nationale  

Origins of floods - Types of measures - Damages 
- French policy 

E FLP17 

Les causes des inondations et les moyens d'y 
remédier 

Mariani T. 1994 Commission d'enquête sur les causes des inondations et 
les moyens d'y remédier, Assemblée nationale  

Origins of floods - Types of measures - Damages 
- French policy 

E FLP18 

La prévention des inondations en France Cour des Comptes 1999 Rapport public, Cour des Comptes Flood hazard - Vulnerability - Economic 
assessment - French policy 

E FLP19 

Les inondations de la Somme Deneux M. 2001 Commission d'enquête sur les inondations de la Somme, 
190p - Annexes 399p 

Somme basin (France) - Characterisation of the 
flood - Types of measures - Recommendations 

E FLP20 
FLP20b 

Les enseignements des crues de novembre 1999 
et la lutte contre les inondations en France 

Vinet F. 2003 in "Crues et inondations dans la France méditerranéenne", 
Editions du Temps, 224p (pp161-176) 

Languedoc basins (France) - Flash floods - Flood 
risk management 

E FLP21 

Les retours d'expérience des inondations 
catastrophiques et les inspections des services 
déconcentrés en charge des risques naturels 

Collective paper 2002 Inspection générale de l'administration, Conseil général des 
Ponts et Chaussées, Conseil général du génie rural, des eaux 
et des forêts, Inspection générale de l'environnement, 21p 

French policy - Recommendations for flood policy E FLP22 

A l'épreuve d'une catastrophe - Les inondations de 
novembre 1999 dans le midi de la France 

Vidal-Naquet P.-A., Calvet F. 2000 CERPE, SAFEGE-CETIIS, Ministère de l'aménagement du 
territoire et de l'environnement, 31p 

Culture of risk - Citizens behaviour - Public 
participation 

E FLP23 

Flood risk - A government perspective Purnell R. 2002 Civil engineering 150, may 2002, pp10-14 Flood hazard - Reduction of vulnerability - UK 
policy 

E FLP24 

Guidelines for reducing flood losses Pilon P. J., Davis D., Halliday 
R., Paulson R. 

2004 International strategy for disaster reduction, United Nations, 
87p 

Flood disaster management - Flood response 
system - Socio-economic aspects 

E FLP25 

Floods across Europe - Flood hazard assessment, 
modelling and management  

Penning-Rowsell E., Fordham 
M. 

1994 Middlesex University Press, 214p Flood policies - Vulnerability - Hazard appraisal - 
Hazard management  

P FLP26 

La perception sociale des risques naturels Roy A. 2005 IFEN, Les données de l'environnement n°99, Janvier 2005, 4p Risk perception - Natural hazard E FLP27 

Gewässerschutz- und Hochwasserschutzrecht – 
Ein Vergleich zwischen Deutschland 

Kramer M., Brauweiler H.-Ch. 
(eds) 

2000 Polen und Tschechien . Wiesbaden   FLP28 

Lessons learned - Autumn 2000 floods Environment Agency 2000 Environment Agency, 68p Post event study - English policy - 
Recommendations for flood policy 

E FLP29 
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Literature on measures 
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Title Author Year Full reference Key words Type Code 

L'annonce des crues en France Ben Ali N. 2000 Synthèse ENGREF-OIE, 24p Flood forecasting - Alert E FLM01 

The faulty solution of anti-flood measures Ostaficzuk S., Ostrowski M. 2003 International Conference "Towards natural flood reduction 
strategies", Warsaw, 6-13 Sept. 2003, 8p 

Non structural measures - Flood hazard factors - 
Mitigation measures - Retention of water 

E FLM02 

Best practices on flood prevention, protection and 
mitigation 

European core group on flood 
protection of the Water 
Directors 

2003 29p European policy - Best practices - Flood 
management plan - River flood - Flash floods 

E FLM03 

Dynamic slowdown : from integrated management 
to flood mitigation 

Poulard C., Ghavasieh A. R., 
Gamerith V., Szczesny J., 
Witkowska H. 

2003 International Conference "Towards natural flood reduction 
strategies", Warsaw, 6-13 Sept. 2003, 6p 

Dynamic slow down - Mitigation measures - 
Retention of water 

E FLM04 

Standardised risk maps for better integrated risk 
assessment in the European Community 

Stuive H. P. 2003 International Conference "Towards natural flood reduction 
strategies", Warsaw, 6-13 Sept. 2003, 6p 

Riskmaps - Non-structural measures - Mitigation 
measures - Risk assessment 

E FLM05 

Flood risk and vulnerability in a changing world Kundzewicz Z., Menzel L. 2003 International Conference "Towards natural flood reduction 
strategies", Warsaw, 6-13 Sept. 2003, 8p 

Flood risk vulnerability - Preparedness - Natural 
flood protection 

E FLM06 

Integrated washland management for flood defence 
and biodiversity 

Hess T. M., Morris J., Gowing 
D. G., Leeds-Harrison P. B., 
Bannister N., Vivash R. M. N., 
Wade M. 

2003 International Conference "Towards natural flood reduction 
strategies", Warsaw, 6-13 Sept. 2003, 7p 

Hydraulic matrix - Habitat matrix - Washland 
management - UK 

E FLM07 

Precautionary and sustainable flood protection in 
Germany - Strategies and instruments  of spatial 
planning 

Friesecke F. 2004 3rd FID Regional Conference, Jakarta, 3-7 October 2004, 
17p 

Flood management - Spatial planning - Risk 
mapping - Germany 

E FLM08 

Plan d'action contre les inondations CIPR 1998 CIPR, 30p Rhine basin - Measures - Management plan - 
Cost of implementation 

P FLM09 

Mise en œuvre du plan d'action contre les 
inondations jusqu'en 2000 

CIPR 2001 CIPR, 31p Rhine basin - Measures - Management plan - 
Cost of implementation 

E FLM10 

The "Action plan on flood defence" of the 
International Commission for the Protection of the 
Rhine as an example for European co-operation 

Petrascheck A. 2003 Precautionary flood protection in Europe, International 
workshop, 5-6 February 2003, Bonn, 27p 

Rhine basin - Measures - Management plan - 
Cost of implementation - Reduction of vulnerability 

E FLM11 

Non structural flood plain management: measures 
and their effectiveness 

CIPR 2002 CIPR, 50p. Rhine basin - Measures - Reduction of 
vulnerability 

E FLM12 

Flood damage modelling in the Netherlands. 
Damage reduction by non-structural measures 

Den Heijer F., De Bruin K.  Delft Hydraulics Rhine basin - Non-structural measures - Damage 
reduction - Netherlands 

E FLM13 

Flood risk reduction strategy along the river Loire Camp'huis N.-G. 2003 Precautionary flood protection in Europe, International 
workshop, 5-6 February 2003, Bonn, 15p 

Loire basin (France) - Reduction of vulnerability - 
Prevention measures 

E FLM14 

Plan LoireGrandeur Nature - Tableau de bord - Etat 
au 31 décembre 2002 

Secrétariat général du Plan 
Loire 

2003 Préfecture de la Région centre, DIREN Centre, 242 p Loire basin (France) - Regional measures - Cost 
of implementation 

E FLM15 

Plan LoireGrandeur Nature - Tableau de bord - Etat 
au 31 décembre 2003 

Secrétariat général du Plan 
Loire 

2004 Préfecture de la Région centre, DIREN Centre, 330 p Loire basin (France) - Regional measures - Cost 
of implementation 

E FLM16 



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� *�

�
Title Author Year Full reference Key words Type Code 

Réduire le risque d'inondation en Loire moyenne: 
ce qui doit être fait! 

Equipe pluridisciplinaire Plan 
Loire Grandeur Nature 

2002 Equipe pluridisciplinaire Plan Loire Grandeur Nature, draft 
document, 16p 

Loire basin (France) - Measures - Reduction of 
vulnerability 

E FLM17 

Utiliser les vals pour écréter les crues et réduire les 
inondations. Comment et à quelles conditions? 

Camp'huis N.-G. 2002 Equipe pluridisciplinaire Plan Loire Grandeur Nature, draft 
document, 6p 

Loire basin (France) - Peak run-off reduction - 
Non-structural measure 

E FLM18 

Note au comité technique - Diminution des atteintes 
majeures pour les crues centennales 

Camp'huis N.-G. 1998 Equipe pluridisciplinaire Plan Loire Grandeur Nature, 
Working paper, 5p 

Loire basin (France) - 100 year return flood - 
Diminution of major damages 

E FLM19 

Propositions techniques pour des simulations visant 
à éviter les atteintes majeures pour les crues 
centennales 

Camp'huis N.-G. 1998 Equipe pluridisciplinaire Plan Loire Grandeur Nature, 
Working paper, 20p 

Loire basin (France) - 100 year return flood - 
Diminution of major damages - Technical options 

E FLM20 

Document sur la stratégie de réduction des risques 
d'inondation par les crues fortes et son influence 
sur la programmation 

Equipe pluridisciplinaire Plan 
Loire Grandeur Nature 

2000 Equipe pluridisciplinaire Plan Loire Grandeur Nature, 
Working paper, 10p 

Loire basin (France) - Socio-economic issues - 
Cost of measures appraisal - Comparison of 
scenarios 

E FLM21 

Réduire la vulnérabilité à l'inondation des territoires 
inondables 

Equipe pluridisciplinaire Plan 
Loire Grandeur Nature 

2002 Equipe pluridisciplinaire Plan Loire Grandeur Nature, 5p Loire basin (France) - Reduction of vulnerability - 
Action programme  

E FLM22 

Le modèle Loire moyenne HYDRA 1998 Equipe pluridisciplinaire Plan 
Loire Grandeur Nature 

2004 Equipe pluridisciplinaire Plan Loire Grandeur Nature, 33p Loire basin (France) - Modelling - Flood hazard 
map 

E FLM23 

Les enseignements du modèle Loire moyenne Equipe pluridisciplinaire Plan 
Loire Grandeur Nature 

2004 Equipe pluridisciplinaire Plan Loire Grandeur Nature, 65p Loire basin (France) - Hydraulic model - Damage 
simulation 

E FLM24 

Restaurer et entretenir le lit de la Loire Equipe pluridisciplinaire Plan 
Loire Grandeur Nature 

2004 Equipe pluridisciplinaire Plan Loire Grandeur Nature, 44p Loire basin (France) - Scenarios - River 
maintenance 

E FLM25 

Le système de levées de la Loire moyenne Hydratec 2003 Equipe pluridisciplinaire Plan Loire Grandeur Nature, 64p Loire basin (France) - Dykes - Weirs - Modelling E FLM26 

La Loire et ses levées Camp'huis N.-G. 2004 Equipe pluridisciplinaire Plan Loire Grandeur Nature, 7p Loire basin (France) - Dykes - Functioning - 
Maintenance 

E FLM27 

La Loire et ses déversoirs Camp'huis N.-G. 2004 Equipe pluridisciplinaire Plan Loire Grandeur Nature, 7p Loire basin (France) - Weirs - Functioning - 
Maintenance 

E FLM28 

Propositions préalables à la définition d'une 
stratégie globale de réduction des risques dus aux 
crues du Rhône 

Hydratec 2003 Etablissement public territorial de bassin "Territoire Rhône", 
99p 

Rhône basin (France) - Characterisation of flood 
hazard - Protection measures - Prevention 
measures 

E FLM29 

Le ralentissement dynamique pour la prévention 
des inondations 

Dunglas J. (lead author) 2004 Ministère de l'écologie et du développement durable, 
CEMAGREF, 131p 

Dynamic slowdown - Methodology for designing 
works - CBA 

E FLM30 

Retour d'expérience sur les inondations du Sud-Est 
de septembre 2002 

Huet P. 2003 Annales des Mines - Responsabilité et environnement, 
Octobre 2003, pp 63-72 

Languedoc basin (France) - Feedback analysis - 
Methodology - Flash flood 

E FLM31 

Inondations et coulées boueuses en Seine-
Maritime - Propositions pour un plan d'action 

Merle J.-P., Huet P., Martin X., 
Verrel J.-L., Rat M., Boutin J.-
N., Bourget B., Varret J. 

2001 Inspection générale de l'environnement, IGE/00/032, 70p - 
Annexes 43p 

Seine-Maritime basin (France) - Feedback 
analysis - Action plan - Cost of measures 

E FLM32 
FLM32b 

Les risques inondations en Rhône-Alpes : de la 
connaissance à la prévention 

Direction régionale de 
l'environnement 

2004 Direction régionale de l'environnement de Rhône-Alpes, 
Ministère de l'écologie et du développement durable, 36p 

Rhône basin (France) - Characterisation of flood 
hazard - Protection measures - Prevention 
measures 

E FLM33 

Travaux post-crues : bien analyser pour mieux agir Michelot J.-L., Malavoi J.-R., 
Gendreau N. 

1999 GRAIE, 24p Rhône basin (France) - Emergency works - 
Feedback - Recommendations 

E FLM34 
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Synthèse des évaluations socio-économiques des 
instruments de prévention des inondations 

Bruno Ledoux Consultants, 
CEREVE, CEMAGREF 

2004 Ministère de l'écologie et du développement durable, D4E, 
185p 

Economic appraisal of measures - Comparison of 
methodologies - Comparison of national 
approaches 

E FLM35 

Projet de plan de prévention des inondations sur le 
bassin de la Vidourle 

Conseil général du Gard (lead 
author) 

2003 Conseil général du Gard, Conseil général de l'Hérault, 
Syndicat mixte interdépartemental d'aménagement et de 
mise en valeur du Vidourle et de ses affluents, 39p 

Vidourle basin (France) - Flash flood - 
Characterisation of local flood risk - Action plan - 
Estimation of costs 

E FLM36 

Charte de gestion du risque inondation sur les 
bassins versants de l'Aisne et de l'Oise 

Entente interdépartementale 
Oise-Aisne 

2001 Entente interdépartementale Oise-Aisne, 19p Aisne & Oise basins (France) - Action plan - 
Financial plan 

E FLM37 

Les crues des 12, 13 et 14 novembre 1999 dans 
les départmeents de l'Aude, de l'Hérault, des 
Pyrénées Orientales et du Tarn 

Lefrou C., Martin X., Labarthe 
J.-P., Varret J., Mazière B., 
Tordjeman R., Feunteun R. 

2000 Conseil général des Ponts et Chaussées, Inspection 
générale de l'environnement, 140p 

Languedoc basins (France) - Feedback analysis - 
Flash flood - Recommendations 

E FLM38 

Retour d'expérience sur la gestion post-catastrophe 
dans les départements de l'Aude et du Tarn 

Ledoux B. 2000 Ministère de l'aménagement du territoire et de 
l'environnement, DPPR, 70p 

Languedoc basins (France) - Crisis management - 
Emergency measures 

E FLM39 

Torrents : une veille permanente Roy N. (lead author) 1997 Institut des risques majeurs, Risque information n°8, avril 
1997, 27p 

Flash floods - Characterisation - Specific 
measures  

E FLM40 

Plan global frente a inundaciones en la ribera del 
Jucar : propuesta de actuacion 

Confederacion hydrografica del 
Jucar 

2000 Confederacion hydrografica del Jucar, 81p Jucar basin (Spain) - Flash floods - Action plan - 
Recommended measures 

E FLM41 

Cartografia de riesgo de inundacion en la ribera del 
Jucar 

Confederacion hydrografica del 
Jucar 

2002 Confederacion hydrografica del Jucar, 25p Jucar basin (Spain) - Flood risk mapping E FLM42 

The use of historical flood information in the English 
Midlands to improve risk assessment 

Williams A., Archer D. 2002 Hydrological Sciences Journal 47(1), 2002, pp67-76 Midlands basin (UK) - Flood risk - Frequency 
analysis - Historical data 

E FLM43 

Dam-break flood emergency management system Rodrigues A. S., Santos M. A., 
Santos A. D., Rocha F. 

2002 Water resources management, 16, 2002, pp489-503 Flood hazard - Emergency planning E FLM44 

Risk-based floodplain management : a case study 
from Greece 

Ganoulis J. 2003 International journal of river basin management, Vol 1, n°1, 
2003, pp41-47 

Giofyros basin (Greece) - Flood control - Risk 
analysis 

E FLM45 

Benefits of flow-data for flood-protection design Cordery I., Cloke P. S. 1994 J.IWEM 1994, 8, February, pp33-38 Flood mitigation measures - Value of stream-flow 
data - Methodology 

E FLM46 

Plan d'action inondations Meuse - Rapport 
d'avancement 1995-2001 

Groupe de travail pour la 
prévention des inondations 
dans le bassin de la Meuse 

2001 Commission internationale pour la protection de la Meuse, 
48p 

Meuse basin - Implementation of the action plan - 
Description of measures taken - Investments 

E FLM47 

Gestion de l'inondabilité et protection des lieux 
habités du Val de Saône 

Syndicat mixte Saône et 
Doubs 

2002 Syndicat mixte Saône et Doubs, 21p Saône basin (France) - Reduction of vulnerability - 
Description of measures - Cost of measures 

E FLM48 

Rheinland-Pfalz - Haushaltplan für die 
Haushaltsjahre 2005/2006 

Ministerium für Umwelt und 
Forsten 

2004 Einzelpan 14, Ministerium für Umwelt und Forsten, 288p Rhine basin - Flood policy - Cost of measures E FLM49 

Aktionsplan Hochwasser im Einzugsgebiet der 
Nahe 

Ministerium für Umwelt und 
Forsten 

2001 Ministerium für Umwelt und Forsten, 33p Rhine basin - Flood action plan E FLM50 

Hochwasserverschärfung und Vulnerabilität Schmidtke R. 2004 Praktikerseminar "Wirtschaftlichkeitsbetrachtungen in 
Hochwasserschutzplanungen", Stuttgart, 29-30 Nov 2004, 12p 

Vulnerability diagnosis - Reduction of vulnerability E FLM51 
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Hochwassergefärdung am Ober- und Mittelrhein Bund-Länder working group 1995 Wasser- und Schiffarhtsverwaltung des Bundes - 
Wasserwirtschaftsverwaltungen der Länder Baden-
Württemberg, Hessen und Rheinland-Pfalz, 30p 

Rhine basin - Cost of measures P FLM52 

Constat et stratégie pour le plan d'action contre les 
inondations 

ICPR 1995 ICPR, 40p Rhine basin - Action plan - Strategy P FLM53 

Annonce et prévision des crues dans le bassin du 
Rhin - Etat actuel et propositions d'amélioration 

ICPR 1997 ICPR, 29p Rhine basin - Flood forecasting - Proposals for 
improvements 

E FLM54 

Wirtschaftlichkeitsbetrachtungen in 
Hochwasserschutzplanungen 

Schmidtke R. 2004 Wasserwirtschaft 9/2004, pp16-20 Flood action plan - Economic assessment - 
Methodology 

P FLM55 

Estimation de l'impact de la rétention des eaux 
dans le bassin du Rhin 

ICPR 1999 ICPR, 39p Rhine basin - Prevention measures - Retention - 
Floodplain flooding 

P FLM56 

Bewertungsgutachten für Deichbauvorhaben an der 
Festlandküste 

Bundesminister für Ernährung 
Landwirtschaft und Forsten 

1990 Bundesminister für Ernährung Landwirtschaft und Forsten, 
149p 

 P FLM57 

Living with floods - Resilience strategies for flood 
risk management and multiple land use in the lower 
Rhine River basin 

Vis M., Klijn F., Van Buuren M. 2001 Netherlands centre for river studies Rhine basin - Risk management strategies - 
Resilience - Alternative options - Comparison 

P FLM58 

Living with floods - Resilience strategies for flood 
risk management and multiple land use in the lower 
Rhine River basin 

Vis M., Klijn F., Van Buuren M. 2001 Netherlands centre for river studies, Executive summary, 
34p 

Rhine basin - Risk management strategies - 
Resilience - Alternative options - Comparison 

E FLM58b 

Regional scale analysis Klaus J., Pflügner W., 
Schmidtke R. 

1994 EUROflood project, Technical annex 3, 73p Regional flood policy - Modelling - Socio-
economic damage appraisal 

P FLM59 

Plan d'action inondations Meuse Groupe de travail pour la 
prévention des inondations 
dans le bassin de la Meuse 

1998 Commission internationale pour la protection de la Meuse, 
60p 

Meuse basin - Definition of action plan Protection 
measures - Water retention 

P FLM60 

Stratégie d'aménagement hydraulique pour réduire 
le risque 

Entente interdépartementale 
Oise-Aisne 

2001 Entente interdépartementale Oise-Aisne, 17p Aisne & Oise basins (France) - Flood hazard - 
Hydraulic works 

P FLM61 

Construction de critères d'évaluation de scénarios 
de gestion de crues fortes en Loire moyenne 

Azibi A.R. 1997 Université Paris Dauphine-DEA103, rapport de stage, 57p Loire basin - Scenarios - Multi-criteria analysis - 
Determination of relevant criteria 

P FLM62 

Plan d'action contre les inondations dans le bassin 
Moselle-Sarre 

CIPMS 1997 CIPMS Moselle-Sarre basin - Action plan - Planification of 
measures 

E FLM63 
FLM63b 

Farms adaptation to changes in flood risk: a 
management approach 

Pivot J.-M., Josien E., Martin 
P. 

2002 Journal of Hydrology 267 (2002), pp.12-25 Flood expansion areas - Impact on agriculture - 
Farms management - Uncertainty 

E FLM64 

Non-structural flood protection - A challenge Menzel L., Kundzewicz Z.W. 2003 International Conference "Towards natural flood reduction 
strategies", Warsaw, 6-13 Sept. 2003, 5p 

Vulnerability - Non-structural measures - Natural 
flood reduction measures 

E FLM65 

Guidelines for rehabilitation and management of 
floodplains - Ecology and safety combined 

Wolters H.A., Platteeuw M. 
Schoor M. M. 

2001 Netherlands centre for river studies, 185p Ecological rehabilitation of floodplains - Technical 
guidelines - Flood policy 

E FLM66 

Economics of streamflow data collection Cordery I., Cloke P. S. 1992 Water international 17(92), pp.28-32 Costs and benefits of data collection E FLM67 

Flood management and development opportunities 
- New flood warning schemes 

Bayes C. 2003 Scottish Environment Protection Agency, SEPA70/03, 11p Clyde, Irvine, Kelvin basin (UK) - Early warning 
systems - Forecasting measures 

E FLM68 
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Mise en œuvre du plan d'action contre les 
inondations en 2001 et 2002 

ICPR 2003 ICPR, 10p Rhine basin - Measures - Management plan - 
Interim evaluation of implementation 

E FLM69 

De l'atlas des zones inondables aux plans de 
prévention des risques. Bilan 2001 en Rhône-Alpes 

Direction régionale de 
l'environnement 

2001 Direction régionale de l'environnement de Rhône-Alpes, 
Ministère de l'écologie et du développement durable, 16p 

Hazard mapping - Contents - Usefulness E FLM70 

Resilient flood risk management strategies de Bruijn K. M., Klijn F. 2001 IRMA SPONGE, Living with floods paper, 9p Resilience - Vulnerability - Impacts of flood E FLM71 

La sécurité des digues du delta du Rhône - 
Politique de constructibilité derrière les digues 

Balland P., Martin X., Monadier 
P., Thibault M., Portier B., 
Laurain C., Nassiet Y., Rober 
de Saint-Vincent E. 

2004 Inspection générale de l'environnement, IGE/03/069, 
Ministère de l'écologie et du développement durable, 154p 

Rhône basin - Feeback analysis - Dykes 
maintenance 

E FLM72 

Baden-Württemberg - Haushaltplan für die 
Haushaltsjahre 2004 

Finanzministerium Baden-
Württemberg 

2004 Einzelpan 10, Ministerium für Umwelt und Verkehr, 308p Rhine basin - Flood policy - Cost of measures E FLM73 

Ausgaben für technischen Hochwasserschutz für 
einige Regierungsbezirke in Baden-Württemberg 

Die jeweilige 
Gewässerdirektion 

 Maßnahmen des Landes für technischen 
Hochwasserschutz an Gewässern I. Ordnung und Rhein 
und dafür erforderliche Investitionen 

Rhine basin - Flood policy - Cost of measures E FLM74 

Köln - Wirtschaftsplan 2004/2005 Finanzamt Köln 2004  Rhine basin - Flood policy - Cost of measures - 
Cologne 

E FLM75 

Umsetzung des Aktionsplan Hochwasser in 
Rheinland-Pfalz 

Ministerium für Umwelt und 
Forsten 

2000 Ministerium für Umwelt und Forsten, 100p Rhine basin - Flood action plan E FLM76 

Aktionsplan Hochwasser im Einzugsgebiet der Sieg Staatliches Umweltamt Siegen 2000 Ministerium für Umwelt und Forsten, 130p Rhine basin - Flood action plan E FLM77 

Aktionsplan Hochwasser im Einzugsgebiet der 
Lenne 

Staatliches Umweltamt Hagen 2001 Ministerium für Umwelt und Forsten, 130p Rhine basin - Flood action plan E FLM78 

Aktionsplan Hochwasser im Einzugsgebiet der 
Lippe 

Ministerium für Umwelt und 
Forsten 

2002 Ministerium für Umwelt und Forsten, 154p Rhine basin - Flood action plan E FLM79 

Plan d'action contre les inondations dans le bassin 
de la Moselle et de la Sarre - Mise en œuvre 1998-
2000 

CIPMS 2002 CIPMS, 40p Moselle-Sarre basin - Action plan - Interim 
evaluation of implementation 

E FLM80 

Entente Oise-Aisne - Rapport d'activités 2003 Entente interdépartementale 
Oise-Aisne 

2004 Entente interdépartementale Oise-Aisne, 52p Oise-Aisne basin - Action plan - Interim evaluation 
of implementation 

E FLM81 

Sichern und wiederherstellen von 
Hochwasserruckhalteflächen: Fallstudie Köln 

UBA F and E 2003 Umwelt Bundesamt 201 F +E 201 16 116 8p. Lowlands, Aue, Rhein, danger avoidance,  Köln, 
structural protection measures 

E FLM82 

Hochwasser-Aktionsplan Lippe: Grundlagen, 
Überflutungsgebiete, Schadenspotential, Defizite 
und Maßnahmen  

Hydratec Aachen 2002 Staatlichen Umweltamtes Lippe in Kooperation mit 
Lippeverband Wasserverband Obere Lippe (Dez 2002), 
154p.  

Flook action plans, Hydraulic Models, Flood 
statistics, Flood dangers, Flood prevention, 
Deficits   

E FLM83 

Gewässerdirektion Südlicher Oberrhein/Hochrhein: 
Maßnahmen des Landes für technischen 
Hochwasserschutz an Gewässern I Ordnung und 
Rhein und dafür erforderliche Investitionen 

Regierungsbezirk Freiburg 2002 Gewässerdirektion Sudlicher Oberrhein/Hochrhein, 3p Costs, Reservoirs,  Dikes, Dams, Object 
protection 

E FLM84 
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Gewässerdirektion Nordlicher Oberrhein: 
Maßnahmen des Landes für technischen 
Hochwasserschutz an Gewässern I Ordnung, Rhein 
und Neckar und dafür erforderliche Investitionen 

Regierungsbezirk Karlsruhe 2002 Gewässerdirektion Nordlicher Oberrhein, 3p Costs, Reservoirs,  Dikes, Dams, Object 
protection 

E FLM85 

Heiden: Wenn die Strasse zum Fluss wird Bundesamt für Wasser und 
Geologie 

2004 Heiden: Wenn die Strasse zum Fluss wird (2004), 4p.  Flood simulation,  catchment areas, events of loss E FLM86 

Malcaltone: Wurzelwerk statt Betonbau Bundesamt fürWasser und 
Geologie 

2004 Malcaltone: Wurzelwerk statt Betonbau (2004), 4p.  Engineering and Biological Measures, Flood 
protection concepts 

E FLM87 

�
�
�
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Les crues meurtrières, du Roussillon aux Cévennes Antoine J.-M., Desailly B., 
Gazelle F. 

2001 Annales de Géographie, n°622, Nov-Dec 2001, 19p Languedoc basins (France) - Casualties - Flash 
floods 

E FLD01 

Mapping the impacts of recent natural disasters and 
technological accidents in Europe 

Sauri D. (lead author) 2003 European Environment Agency, Environmental Issue 
Report n°35, 54p 

Damages - Environmental impact - Recent major 
flood events 

E FLD02 

Atlas de l'aléa d'inondation et des dommages 
potentiels en cas de crues extrêmes sur le Rhin 

CIPR  CIPR, 13p + maps Rhine basin - Damage maps - Cost of the 
damages - Methodology for calculation 

E FLD03 

Evaluation des enjeux et des dommages potentiels 
liés aux inondations en Loire moyenne. Méthode et 
principaux résultats 

Devayx-Ros C. 2000 Equipe pluridisciplinaire Plan Loire grandeur nature, 65p Loire basin (France) - Damages appraisal - 
Vulnerability - Methodology for calculation 

E FLD04 

Mission d'expertise sur les crues de décembre 
2000 et janvier 2001 en Bretagne 

Huet P., Roussel P., Martin X., 
Bourget B., Varret J., Guellec 
J., Monadier P., Sauzey P., 
Teyssier A. 

2001 Ministère de l'intérieur, Ministère de l'équipement, des 
transports et du logement, Ministère de l'agriculture et de la 
pêche, Ministère de l'aménagement du territoire et de 
l'environnement, 144p. 

Bretagne basins (France) - Damages appraisal - 
Ex-post analysis - Prevention policy 

E FLD05 

Enjeux, dommages et éléments d'une stratégie Equipe pluridisciplinaire Plan 
Loire Grandeur Nature 

2004 Equipe pluridisciplinaire Plan Loire Grandeur Nature, 50p Loire basin (France) - Damages appraisal - 
Vulnerability - Methodology for calculation 

E FLD06 

Dommages des crues, bassin de la Moselle BCEOM 1990 BCEOM, 31p Moselle basin (France) - Damages - Economic 
appraisal - Industry, agriculture, urban sectors 

E FLD07 

Estimation des dégâts après "grands événements" EDATER 2001 Ministère de l'aménagement du territoire et de 
l'environnement, DPPR, 84p. 

France - Damages appraisal - Methodology - 
Feedback expertise 

E FLD08 

Rapport de la mission d'expertise sur les crues 
d'avril 2001 du bassin de la Somme 

Lefrou C. (lead author) 2001 Ministère de l'intérieur, Ministère de l'équipement, des 
transports et du logement, Ministère de l'agriculture et de la 
pêche, Ministère de l'aménagement du territoire et de 
l'environnement, 83p. - Annexes 8p 

Somme basin (France) - Damages appraisal - Ex-
post analysis - Prevention policy 

E FLD09 
FLD09b 

La prise en compte des incertitudes dans 
l'estimation du co� t des dommages dus aux 
inondations 

Gaume E., Hubert G., 
Torterotot J.-P. 

2000 La Houille Blanche, 3/4-2000, pp76-82 Loire basin (France) - Damages appraisal - 
Integration of uncertainty 

E FLD10 

Intangible flood damage quantification Lekuthai A., Vongvisessomjai 
S. 

2001 Water resources management 15, pp343-362 Thailand - Intangible damage assessment - 
Anxiety 

E FLD11 

Multi-coloured manual Flood Hazard Research Centre 2002 Flood Hazard Research Centre, 43p (chapter 4) UK - Damage - Residential houses - Social impact E FLD12 

Ermittlung der Hochwasserschadenpotentiale in 
Bad Kreuznach und Wirtschaftlichkeits-betrachtung 
zum geplanten Schutz 

Rodriguez E. 2004 Hochwasserschutz Bad Kreuznach, Rhineland-Palatinate 
Ministry of Environment and Forestry, 2p 

 E FLD13 

Etude d’efficacité. France et Belgique. Rapport final Perrin J.-F., Gendreau N. 2001 CEMAGREF, ICPR-IRMA, 81p Meuse basin - Damage appraisal - Reference 
costs - Reduction of vulnerability 

E FLD14 

Wirksamkeitsstudie. Status Quo und Trendanalyse 
sowie Fallstudien zu den Teilräumen 

Boettcher, R., Schlenkhoff, A., 
Löwenberg, A. 

2001 Björnsen Beratende Ingenieure, ICPR, 92p Rhine basin -  E FLD15 
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Auswertung der Schadendaten des 
Oderhochwassers 1997 

ICPR 2002 ICPR, 32p Rhine basin -  E  FLD16 

Wirksamkeitsstudie. Beitrag der Schweiz Burlando P., Ruf W. 2001 ETH, ICPR, 106p Rhine basin - Switzerland E  FLD17 

Schadenanalyse und Schadenverminderung im 
Siedlungsbereich 

Pasche, E., Geissler, T.R. 2001 Technische Universität Hamburg-Harburg - ICPR, 328p Rhine basin -  E FLD18 

Atlas des enjeux socio-économiques exposés au 
risque d'inondation en Loire moyenne 

Equipe pluridisciplinaire Plan 
Loire Grandeur Nature 

2000 Equipe pluridisciplinaire Plan Loire Grandeur Nature, 240p Loire basin - Damages - Flood hazard mapping P FLD19 

Conséquences économiques d'une inondation de la 
Loire sur le secteur agricole du Val d'Authion - 
Evaluation des dommages potentiels unitaires par 
hectare de culture et par tête de cheptel 

Lambert V. 1997 INA-PG (rapport de stage), Equipe Pluridisciplinaire Plan 
Loire Grandeur Nature, 28p+annexes 

Loire basin - Appraisal of damages to agriculture - 
Unitary costs 

P FLD20 

Vers une évaluation de la vulnérabilité de 
l'agriculture aux inondations 

Bombrun H. 1999 AScA, Ministère de l'aménagement du territoire et de 
l'environnement, 49p + annexes 

Loire basin - Appraisal of damages to agriculture - 
Typology of damages 

P FLD21 

Vers une évaluation de la vulnérabilité de 
l'agriculture aux inondations 

Bligny C. 1999 AScA, Ministère de l'aménagement du territoire et de 
l'environnement, 44p + annexes 

Loire basin - Appraisal of damages to agriculture - 
Typology of damages 

P FLD22 

Inondations de Novembre 1999 dans le Sud de la 
France - Estimation des dommages des crues et 
cartographies des zones inondées 

BCEOM 2000 Ministère de l'aménagement du territoire et de 
l'environnement, DPRM, 25p. 

Aude basin - Flash floods - Appraisal of damages E FLD23 

Ermittlung wirtschaftlicher Nachteile für die 
Landwirschaft durch die Schaffungvon 
Retentionsraum 

Schätzl R., Hoffmann H. 2003 HW 47.2003, H.2, pp.52-58 Danube & Main basins - Extension of retention 
capacities - Cost for agriculture 

E FLD24 

The hidden impacts of flooding: experiences from 
two English communities 

Tapsell S. 2001 Intergated water resources management, 272-2001, 
pp.319-324 

Oxfordshire - Intangible damages - Stress - 
Vulnerability 

E FLD25 

Le co� t du risque… L'évaluation des impacts socio-
économiques des inondations 

Hubert G., Ledoux B. (lead 
authors) 

1999 Presses de l'Ecole nationale des Ponts et Chaussées, 232p Damages appraisal - Case studies - 
Methodologies 

P FLD26 

Analyse des retours d'expérience des inondations : 
Bretagne et Saône 

EDATER, Ledoux B. 2002 Agence de l'eau Loire-Bretagne, Equipe Pluridisciplinaire 
Plan Loire Grandeur Nature, final report, 16p 

Feedback analysis - Surveys - Individuals' 
behaviours - Damages 

E FLD27 

Retour d'expérience sur l'inondation de l'habitat et 
de l'habitant : enquête en Bretagne et sur la Saône 
-  Vol. I Saône 

EDATER, Ledoux B. 2002 Agence de l'eau Loire-Bretagne, Equipe Pluridisciplinaire 
Plan Loire Grandeur Nature,52p 

Feedback analysis - Surveys - Individuals' 
behaviours - Damages 

E FLD28 

Retour d'expérience sur l'inondation de l'habitat et 
de l'habitant : enquête en Bretagne et sur la Saône 
-  Vol. II Bretagne 

EDATER, Ledoux B. 2002 Agence de l'eau Loire-Bretagne, Equipe Pluridisciplinaire 
Plan Loire Grandeur Nature, 69p 

Feedback analysis - Surveys - Individuals' 
behaviours - Damages 

E FLD29 

Eléments d'analyse des répercussions des 
inondations de novembre 1999 sur les activités 
agricoles des départements de l'Aude, des 
Pyrénées Orientales et du Tarn 

Beauduceau N. 2001 Equipe Pluridisciplinaire Plan Loire Grandeur Nature, 112p South-Est of France - Feedback analysis - 
Damages to agriculture 

E FLD30 

Resilient strategies for flood risk in the Netherlands Vis M., Klijn F., de Bruijn K. M., 
Van Buuren M. 

2003 International journal of river basin management, Vol.1, N°1 
(2003), pp33-40 

Resilience - Non structural measures - Damages E FLD31 
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Hochwasserschutz an Fliessgewässern Bundesamt für Wasser und 
Geologie 

2001 Bundesamt für Wasser und Geologie Alle Flüsse Schweiz E FLD32 

Einige Fallbeispiele zum Hochwasserschutz in der 
Schweiz 

Bundesamt für Wasser und 
Geologie 

2002 Bundesamt für Wasser und Geologie Alle Flüsse Schweiz P FLD33 

Methode zur Berechnung des Schadenpotentials Bundesamt für Wasser und 
Geologie 

2002 Bundesamt für Wasser und Geologie Gesamte Schweiz P FLD34 

Methoden des risikobasierten Planens und 
Handelns bei der Naturgefahren-abwehr 

ETH Zürich 2004 Eidgenössische Technische Hochschule Zürich Gesamte Schweiz P FLD35 

Risikoanalyse bei gravitativen Naturgefahren Bundesamt für Umwelt, Wald 
und Land-wirtschaft, Schweiz 1999 Bundesamt für Umwelt, Wald und Landwirtschaft, Rhine- Schweiz P FLD36 

Methoden zur Analyse und Bewertung von 
Naturgefahren 

Bundesamt für Umwelt, Wald 
und Land-wirtschaft, Schweiz 

1998 Umwelt-materialien Nr. 85 Naturgefahren Bundesamt für 
Umwelt, Wald und Landwirtschaft, p.244 

Rhine- Schweiz P FLD37 

Handlungsempfehlungen zur Erstellung von 
Hochwasseraktionsplänen LAWA 2000 Länderarbeitsgemeinschaft Wasser, 12p Action plan - Guideline - LAWA P FLD38 

Ermittlung der Hochwasserschadenspotenziale in 
den überflutungsgefährdeten Gebieten der Stadt 
Köln 

Rodriguez R., P. Zeisler 1998 Gutachten im Auftrag der Stadt Köln, 
Hochwasserschutzzentrale 

Damage Potential - Rhine - Cologne - structural 
measures 

P FLD39 

Vers une évaluation de la vulnérabilité de 
l'agriculture aux inondations 

Barbut L., Laurans Y. (lead 
authors) 2002 AScA, Ministère de l'aménagement du territoire et de 

l'environnement, 64p 
French basins - Appraisal of damages to 
agriculture - Typology of damages E FLD40 

Revision to economic appraisal on reflecting socio-
economic equity in appraisal and appraisal of 
human related intangible impacts of flooding 

DEFRA 2004 FCDPAG3, Supplementary note to operating authorities, 
10p 

UK - Intangible damages - Integration in economic 
appraisal of damages 

E FLD41 

Hochwasserschadenspotentiale Schmitdke R. 1999 "Extreme naturereignisse und Wasserwirtschaft - 
Niederschlag und Abfluss" International Symposium, 
München, May 1999, pp127-138 
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Evaluations économiques de la réduction du risque 
d'inondation 

Grelot F., Guillaume B., 
Gendreau N. 

2003 La houille blanche, n°3-2003, pp96-101 Economic valuation - Contingent valuation method 
- Willingness to pay - France 

E FLE01 

Options appraisal report: lessons for floodplain 
appraisal 

Dickie I. 2001 Wise use of floodplains, LIFE Environment project, Royal 
society for the protection of birds, 151p 

Agricultural land values - Economic appraisal of 
wetlands - UK 

E FLE02 

Reactivating floodplains, the socio-economic 
aspects 

Mostert E. 2003 Precautionary flood protection in Europe, International 
workshop, 5-6 February 2003, Bonn, 14p 

Floodplain reactivation - Costs of the measures - 
Awareness of flood risk - Acceptanc of flood risk 

E FLE03 

Gestion du risque d'inondation et méthode 
inondabilité : une perspective socio-économique  

Gendreau N., Longhini M., 
Combe P.-M. 

1998 Ingénieries EAT n°14, June 1998, pp3-15 Vulnerability - Inondabilité method - Maximum 
acceptable risk - Flood risk management 

E FLE04 

Gestion préventive des inondations : quels outils 
économiques pour l'aide à la décision ? 

Grelot F., Guillaume B., 
Gendreau N. 

2002 Ingénieries EAT n°29, March 2002, pp27-36 Economic tools - Flood risk preventive 
management - Decision making - CBA - Multi-
criteria analysis - France 

E FLE05 

L'analyse "co� ts-avantages" et l'analyse multicritère 
dans une problématique de comparaison de 
scénarios d'aménagement à long terme 

Devaux-Ros C. 1997 Equipe pluridisciplinaire Plan Loire grandeur nature, 4p Damage appraisal - Multi-criteria analysis - CAA - 
Decision-making process 

E FLE06 

Programmation des crédits PIRLGN "volet sécurité" 
pour la région Centre 

Equipe pluridisciplinaire Plan 
Loire Grandeur Nature 

2000 Equipe pluridisciplinaire Plan Loire grandeur nature, 34p Loire basin (France) - Cost of measures appraisal P FLE07 

The benefit-cost analysis of river maintenance Dunderdale J.A.L., Morris J. 1997 J. CIWEM n°11, 1997, pp423-430 CBA - River maintenance - Flood defence E FLE08 

Cost-benefit analysis of flood-plain zoning Ouellette P., Leblanc D., El-
Jabi N., Rousselle J. 

1988 Journal of water resources, n°1988-3, pp326-334 CBA - Flood risk mapping - Canada E FLE09 

Downstream economic benefits from stormwater 
management 

Braden J. B., Johnston D. M. 2004 Journal of water resources planning and management, 
november-december 2004, pp498-505 

USA - Benefits transfer method - Benefits of on-
site retention - Benefits for flood mitigation 

E FLE10 

Financial and economic measurement of 
environmental factors 

Boddington M. A. B. 1993 J.IWEM, 1993, 7, pp125-133 Ouse Washes (UK) - CBA - Flood protection -  E FLE11 

Evaluation des enjeux socio-économiques de la 
protection contre les inondations par les eaux de la 
Seine et de la Marne dans le secteur continu d'Ile 
de France 

Institution interdépartementale 
des barrages réservoirs du 
bassin de la Seine 

1993 Institution interdépartementale des barrages réservoirs du 
bassin de la Seine, 17p 

Seine & Marne basins (France) - Socio-economic 
benefits of flood protection - Benefits of reservoirs 

E FLE12 

Evaluating the intangible benefits and costs of a 
flood alleviation proposal 

Green C. H., Penning-Rowsell 
C. 

1985 Royal zoological society - River Engineering section 
(presentation paper), 20p 

Intangible benefits - Methodology for appraisal E FLE13 

L'évaluation économique des risques torrentiels : 
intérêts et limites pour les choix collectifs de prévention 

Brochot S., Duclos P., Bouzit 
M. 

2003 Ingénieries, special issue, pp53-68 CBA - Flash floods - Evaluation of protection 
scenarios 

E FLE14 

Floodplains and housing values: implications for 
flood mitigation projects 

Shultz S. D., Fridgen P. M. 2001 Journal of the American water resources association, 
Vol.37, N°3, 2001, pp595-603 

Hedonic valuation method - Flood mitigation 
projects - Economic gains and losses 

E FLE15 

Willingness to pay for flood and ecological risk 
reduction in an urban watershed 

Clark D.E., Novotny V., Griffin 
R., Booth D., Bartosova A., 
Daun M.C., Hutchinson M. 

2002 Water Science and Technology Vol45 n°9, pp235-242 USA - WTP model - 100 year floodplain E FLE16 
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Participation du public à la gestion préventive des 
inondations : utilisation d'une échelle de crue pour 
l'estimation des consentements à payer 

Grelot F., Guillaume B., Achard 
V., Gendreau N. 

2003 Ingénieries n° spécial, pp21-31 Le Mans (F) - WTP assessment - Acceptability E FLE17 

 

Ubersichtskarten der 
Uberschwemmungsgefährdung und der möglichen 
Vermögensschäden am Rhein 

Rodriguez R., Pflügner W. 2001 ICPR, 44p Rhine- E FLE18 

Economic dimensions of washland creation in 
England : a case from Somerset 

Morris J., Leeds Harrison P. B., 
Lawson C., Alsop D., Vivash 
R., Bailey A.P. 

2003 International Conference "Towards natural flood reduction 
strategies", Warsaw, 6-13 Sept. 2003, 5p 

Somerset basin (UK) - Cost and benefit of 
washland creation - Farmers income 

E FLE19 

Cost-benefit analysis of wetland restoration Dubgaard A. 2003 International Conference "Towards natural flood reduction 
strategies", Warsaw, 6-13 Sept. 2003, 10p 

Skjern river (DK) - CBA - Transfer methods E FLE20 

The economic values of the World's wetlands Schuyt K., Brander L. 2004 WWF, 32p Functions of wetlands - Economic values E FLE21 

L'évaluation économique de politiques alternatives 
dans le domaine de la prévention des dommages 
dus aux inondations 

Liebel E., Fichou S., Vidal J.-
P., Laglaine V. 

1995 Agence de l'eau Loire-Bretagne, 85p + annexes Loire basin - CBA - Comparison of scenarios P FLE22 

Integrated ecological, economic and social impact 
assessment of alternative flood control policies in 
the Netherlands 

Brouwer, R.  Remco van Ek 2004 Ecological Economics 50 (2004) 1– 21 Flood control; Floodplain restoration; Land use 
changes; Integrated assessment; Cost– benefit 
analysis; Multi-criteria analysis 

E FLE23 

Vorsorgender Hochwasserschutz im Rheingebiet - 
welchen Beitrag leistet das DFNK? 

M. Disse, M. Hammer, B. 
Merz, A. Thieken, 

2001 2. Forum Katastrophenvorsorge "Extreme Naturereignisse - 
Folgen, Vorsorge, Werkzeuge", Leipzig,  24-26 September 
2001 

Flood risk analysis, probabilistic modelling system, 
risk curves, North-Rhine/Westphalia, Rhein, dyke 
breaches, precautionary flood defence 

E FLE24 

Assessment of Flood Damages and Benefits of 
Remedial Actions: "What are the Weak Links?": 
With application to the Loire 

Blois, C.D.G, Wind, H.G.  1996 60 Flood damage models, damage assessment, 
flood alleviation measures, reducing uncertainty 

E FLE25 

Risk assessment and water management Boumaa. J.J., Francxois, D., 
Troch, P 

2003 Environmental Modelling & Software 20 (2005) 141e151 Risk assessment; Water management; Cost-
benefit analysis; Flooding; Valuation 

E FLE26 

Associated benefits and costs of the Canadian 
Flood Damage Reduction Program 

Loe, R,  Wojtanowski, D.  2000 Applied Geography 21 (2001) 1–21 Flood Damage Reduction Program; Floodplain 
management; Ontario, Canada; Policy delphi; 
program evaluation 

E FLE27 

Klimaänderungen und Hochwasser: Ergebnisse 
einer DFNK-Studie im Rheingebiet 

Menzel L., Bürger G., 
Schwandt, D.  

2001 2. Forum Katastrophenvorsorge "Extreme Naturereignisse - 
Folgen, Vorsorge, Werkzeuge", Leipzig,  24-26 September 
2001 

hydrological model HBV-D, regionalization of 
global atmospheric circulation fields, Rhine, 
"Expanded Downscaling" (EDS), Global 
Circulation Models (GCMs) 

E FLE28 

Land use and flood protection: contrasting 
approaches and outcomes in France and in 
England and Wales 

Pottier,N., Penning-Rowsell, 
E., Tunstallb, S.,   Hubert, G.  

2005 Applied Geography 25 (2005) 1–27 Flood risk; Flood mitigation; Land use policy; 
England and Wales; France 

E FLE29 

Ein probabilistischer Modellansatz zur Abschätzung 
von Hochwasserrisiken und ihren Unsicherheiten 

Thieken, A., Merz, B., Blöschl, 
G.  

2001 2. Forum Katastrophenvorsorge "Extreme Naturereignisse - 
Folgen, Vorsorge, Werkzeuge", Leipzig,  24-26 September 
2001 

flood disaster chain, hydrological load, hydraulic 
transformation, damage estimation, Cologne. 

E FLE30 

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � *�

�
�

Fiches on measures 
�
�
�
�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � %�

The Rhine basin 
Switzerland, Germany, France, Luxembourg, Netherlands, EU 

Brief description of the basin 

� ( � / �0
� -
�0( 
5 � �( � � � 3�+(6
�  � 	 
 �3� �
� 3�-� � ( 
� -
�0( 
, � +&� 6
� 2�  
 
 
 �3� 4�

��5 � � � � � 67�8 � 
 
 �
 
 
 �3� 4�
��( 0 ��1� � �� � � /�� � � � � � /�9 � �� � � �� � � �7�	 
 �
 
 
 ��� �� 
 �
 
 
 �3� 4�� � � � �
��� � � �� �� /�� � � � � $� � � ! 7�8 	  � 
 
 �3� 4�� � � � �
��: �� �6/�� �� � � �� � � �� �� /�. � �! �� � 7�
 � �6���� ��� � �� � � � � �

	 32 , ( � 
� -
&� 0� , &�� � �+6
� �� � � ��� 
 �� ����� � � �
� &* 
2 � &� 
+�� ( �� 0(+6�

��� �� �� � �� � �� � 7��� � � �� �! � �� � �� � ��� �; � � � �� � � � ��� 3� �
��< � � � � �� � �� � 7��� � � ��� � �; � � � �� � � � ��� 3� ��� �. � � � ��
��� � �� �� � � =��� � �7��� � � �. >�� ��� �. �� ! � � �
��' �� � �� �� � �� � 7��� � � �. �� ! � � ��� �; � �� ! � � �
��� � 0 � � �� � �� � 7��� � � �; � �� ! � � ��� �� � $��� �
��, � ��� 7���� � �� � $��� ��� ��� � �� � � �


 � &� 
��&, 3�� �&(+6�
��� � � � �?; @A�
��:���?� A�
��9 � � 3� � /�' � �� /�9 � � � /�' � � � ��� /�� � � � /�� �� � � �?, A�

� � 7� ) ( � � �&� � 
&� +�&�3�&� � 6�:� �� � � � ��� � � ��� � � � �� � �� � �� � � ��� � �� � � �� � ��� � �� � ��� � �� � �� � �
�
) � �! �� � �� � �
 � �$� � � � � � �$� � � � � �� � � ! �6� � � � �� �� � �$6� � � � � � � � � ��
 ��6� �� � �� � � � � � � � � � � �2
 B � � �� �� � � � �� � � � � �� ��  �#� �� � � � � � �� � � � � � � � � � �� � � � � ��3/� �� ! � �� � � �0 ��� �0 � �3� � �� � �� � � 
 � �
� � � � ! � � ��� � �� � � � � � �� ! 6�� ���� � �� �
 � �$� �  ��  !  �� � � � ��$� � ��� � �� � � �� � � � � � � ��� � �� 
 � � � ����� � ! �� �$6�� � � � ��� � � �� 
 
 �3� �� � � �� � � � � � �� � � � �� � � ��� � �� � ��� � �� �� 0  ��  !  �0 � �3� �$� ����� � � �
� � 
 �! � ��� � �� � � �� 6� �� � �� � �� �� ��6�?� � � �C A �
�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � 2�

Rhine Basin - General overview of the action plan 
�

� � '&� 1
� ) �&� � � . � � �� �� �� � � �� � � � ! � � � � ��� � ��� 6� � � &� 0( 
� � 4( 
 . � ( 
 � �


 ( � +3�( � � � ��� � �� �� � � � � �

� � � � �&� � 
 � � �� � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� � �� E� � ��� � �� � � �� � ��� � ��� � � � � ��� � � �


 � � � ( -( � ( � � ( � � � ' 
 - �

�

� ( +� �&) �&� � � � A�� �� � � �� ��3�� � � � �� ! �� � � �� � � � � � �� � ��� � �� �:9 � � �
 � �

$A�� �� � � ��� � � � � � ��� ! �� � � �� � � �6�0 � � � �� ! ��6� �� � � �� �:9 � $�
 � �

� A�' � � � � � � � �� � � � � �� ! ��� � � � ��� ����� � � �� ! �� �D� � � �
 � �

� A�� �� ����� � �� � � �� ����� � � � �� �� � �� �D� � $�
 � �

� A�:� � � � � � �� ! �� � �� � ��� � �� � � � $����6�� ��� � ��� �� �D� � � �
 � �

�A�� � � � � � ��� 
 � ��� ����� � � �� ! ��� � �! �
 � � �� � � �� ���� �D� ) $�
 � �

! A�:� � � � � � �� ! �� � �� � ��� � �� � � � $����6�� ����� � � � �� �� � �� � � �0 � ��� � � � �� �D� ) � �
 � �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�*
 �
 
 
 �
 
 
 �F�

$7�� 	 �
 
 
 �
 
 
 �F�

� 7�
 �

� 7�� �%
 � �
 
 
 �
 
 
 �F�

� 7�� �2- 
 �
 
 
 �
 
 
 �F�

�7�� �" � 2�
 
 
 �
 
 
 �F�

! 7�%�	 � � �
 
 
 �
 
 
 �F�

) 
 � � � ���� � � ��� ���� � �� �� � ��� � ��� � �� - - 2�	 
 	 
 �� � � �� � ��� �� 	 �� 
 
 �
 
 
 �
 
 
 �F�

� 7�� � � ���� ��� �$� �$� � � �$6��� � �
 �� � � �� /�� � � � � � �� � /�� � � � � � �C ��� �� � � � � ��� �� � � � � � ��� � �� �
 � �� � � � $����6��� ���� � � �� ��3�

) � � � � ��� � � � �

� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � � ��� ! � �� � � /� � � � � � � � � � � � �� �� � �� � � � �� � � � � � ��� �� � � � �� � �� � �
� � � � � ��� � �� ��� � � � ! � � �$6�� � ��� �	 � B �$6�	 
 	 
 �

� � � � � ��� � �� ��G� � � � ! � �
� � �� � ��� �H7�" � �	 	 � �' F�

9 � �� � ��� � �� �� ���� � �$� � � ���� �� ���� � �� � � � � � � � ��� �� 
 � ��� $��  �#� � �� � � � � � � � ���! � � � ��� �
� � � � 
 � � � �� �� � � � �� $� � � � � � � � �� � � � � � � � �� � � �� � ��� �� � � � � ! � � � � �� $� � �� � � � � �� 7�
� *" �- 
 
 �' F�I� � , 
 � J��

. ( � ( -&�+
 ) �� � � � � � � � � � �� ! �� � �� � � � ���� � � ��� 
 � �� �� � 0 � � �� � � � ��� � �
�� � � � � � � � �� � � ��� � �$6�� � ��� �%
 �� � �$6�	 
 	 
 �

: � � � � � � �� ! �� ����� � � �� 0 � � � � � � �7�� � � � ��� ! �� ��3�� � � � ��� � �� 
 
 �
B �� ���� � ���� � � � �� �� � �K���� � � �� � � � � �� � � � � �$6��� � �6� � � �	 
 
 � �

: � � � � 
 � � � � ��� ���� � ���� � � �0 � � � �� ! ��6� �� � 7�� � � �� � ! ��� � �
0 � � � �� ! ��� � � ���� � �$6�� 
 
 �B �� � ����	 
 
 �  �

� � � � �� 
 � � � � �� � �� �� � � � � ! � � �� � 0 ���� � � � �� �$� �� � � ��� ! � �� � � � �� � �� � � � � � � � ��� � � � ��
� � � � ! � �  �

�

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � - �

�
�

� � '&� 1
� ) �&� � � : � �� � � � ��� � �� � � &� 0( 
� � 4( 
 :9 � � �
 � �


 ( � +3�( � � �� � � �� ��3�� � � � �� ! �� � � �� � � � � � �� � ��� � �� � � �

� � � � �&� � 
 � � �� � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� � �� E� � ��� � �� � � �� � ��� � ��� � � � � ��� � � �


 � � � ( -( � ( � � ( � � � ' 
 - �

�

� ( +� �&) �&� � � D�� 
 � � ��� � �� � � � � � � � ��� � ��� � �� �� � �� �� � ��� � �� � � � � 7�� � �� $��� � ���� � � �� � 1� � � �� � � � �� � � �� � � � ! � � �� � � � �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� *
 �
 
 
 �
 
 
 �F� �

) � � � � ��� � � � �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � 9 � ��� � � � � � � �� ��� �� 3�� ��� � � � ! � � �

; � � �� �$� ��� � � �� � �� � � � 
 � � � ��� $� � � � ��� � � �� �� � � � �� � � �� ! � �� � � �
0 ��� � � � � � � � � � � :9 � $�
 � /� D� ) � �
 � /� D� � � �
 � /� D� � $�
 � /�
D� � � �
 �  � � ��� ! � �� � � /� �� � � � � � � � � � � � � � � � � ��� �� � � � �� � �� � �
� � � � � ��� � �� ��� � � � ! � � �$6�� � ��� �	 � B �$6�	 
 	 
 �

� � � � � ��� � �� ��G� � � � ! � �
� � �� � ��� �H7�" � �	 	 � �' F�

9 � �� � ��� � �� �� ���� � �$� � � ���� �� ���� � �� � � � � � � � ��� �� 
 � ��� $��  �#� � �� � � � � � � � ���! � � � ��� �
� � � � 
 � � � �� �� � � � �� $� � � � � � � � �� � � � � � � � �� � � �� � ��� �� � � � � ! � � � � �� $� � �� � � � � �� 7�
� *" �- 
 
 �' F�I� � , 
 � J��

. ( � ( -&�+


) �� � � � � � � � � � ��� � �� ��� � ���� � � � �� �  �

: � � � � � � � � �� 0 � � � � � � � �� ����� � � �� � 1� � � �

� �

�

: ; D� � � � � � � � �� $��� � � � � � ��� � � � � � � � � � � � � �� � � �� � � � � � �� � � � � � � � � � � � � ! � � � � � � $� �� � �� �� � � �� � � � � �� � � � � � � � � � � � �� � � � � � �� � �� � � � � � � � � � � � ��  � � � � � � � �� �� � � � � � � �� � � � �$� � � � � � � � � �� �
� � 
 � �� � � � � � � ��� � � � � � � � � � ! � � /� $6� � � � $�� �� ! � �� � � �� � � ����� � ��� � � � � � � � � � � � � � � � � � � � � � $6� � ��3� � �� � �� � � � � � � � � ?! � � � �A� � � � � � � �� � � � ��� � �� � � � � � � � � � � � � � � �� 3� � � I� � , 
 � J � #� � �
�� � � � � � � �� ���� � � �� � � � �:; D� �0 � � ��� �� � � 
 �� � �� �! � � � �
 �� 0 �� ���� � �� ��� � ��� � �� ��� � �� � �� � � �� /��� � � ! � ����� � 6�$� �� � � � � � �� � �� �� � �� � � � �� � � � � ��  �#� �� �� ��� � �0 � � ��� �� � � � � �� � �� � �
�� � � � � � ��� � � � � � � � � � �L� ��� � � � � �� � � �� � � ! � � � � � �� �� �$� � � � � � � � � � � �$� � �� � �� � � � �� � � �� � � �� � � �� � � � � � � � �  � :� � ��� � �0 ��� � � $M� � ��
 � � � N� � � �� �� � � � � �� � � � � ��� � � � �� � � I� � ' 
 - J/� :; D� �
� � � � � �� � �� � � $� � �� �� �� � ��� �$� ��� �� � ��� �� �� � � � � �� ��� �� �� $� � � �� ��� � � ��� ��� � ��� � ��0 � � �� �$� �� � � � �� � � � �� � �� ��� � �� � � �� � � � � � �� /�0 � � ��� � � �$� � � �� � � �  �: � �� � � ��� � � � �� �� � /��� �� ��� ��� �
��� � �0 ��� �� � ��� � � ��� � ��� �� � �� � O� �� �� ! ��� � �� � �� $��� � � � � ��� � �� ��3�� � � �  �
: ���� �� � ��� �� � � � � ��� �� � � � �� ��� � �� � �� � �� ��� � �� � ��� �� � � � ��� � �� ��� � � � �� ��� � ! � �� � � �� �� � � � �� � �� � �� 
 � � � �@� 0� 
 � � /�� � ��� � � ��� � ��� � � ��� ��� � �� � � �� � � � �� � �$6�� � � $� � �� �� �� � /�� � ��� � � ��
� � � � ! � � �?�  !  7�� � � � ! � � ��� ��� � � �� � � �A�� � � � ��� �$� ��� 3� � ��� �� �� � � � � � ��� � � ��� � � ��� � ��� 6�� � 3�� !  �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� 	 
 �

�
�

� � '&� 1
� ) �&� � � : � �� � � � ��� � �� � � &� 0( 
� � 4( 
 :9 � $�
 � �


 ( � +3�( � � �� � � ��� � � � � � ��� ! �� � � �� � � �6�0 � � � �� ! ��6� �� � � � � � �

� � � � �&� � 
 � � �� � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� � �� E� � ��� � �� � � �� � ��� � ��� � � � � ��� � � �


 � � � ( -( � ( � � ( � � � ' 
 - �

�

� ( +� �&) �&� � � � A�:� � � � 
 � ��� � � � � � ��� ! �

$A�:� � � � 
 � ��� � � � � � ��� � � ��� � �� � � � � ��� � �

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�� 	 �
 
 
 �
 
 
 �F� �

) � � � � ��� � � � �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ; � � �� �$� ��� � � �� � �� � � � 
 � � � ��� $� � � � ��� � � �� �� � � � �� � � �� ! � �� � � �
0 ��� � � � � � � � � � � :9 � � �
 � /� D� ) � �
 � /� D� � � �
 � /� D� � $�
 � /�
D� � � �
 �  �

� ��� ! � �� � � /� �� � � � � � � � � � � � � � � � � ��� �� � � � �� � �� � � � � � � � ��� � � � � �
� � � � ! � � �$6�� � ��� �	 � B �$6�	 
 	 
 �

" � �	 	 � �
 
 
 �
 
 
 �F� ; � �� � �� ��� � � $� � � � � � � � � � ��� � �� � � � � � � � �� � ��� �� � � � � ! � � � � � � �� �� � � � �� � �� � � � � �� � �
� ��� � 7�� *" �- 
 
 �' F�� ��� � �� � �� � � ��  ��

. ( � ( -&�+


) �� � � � � � � � � � � � ��� ! �� � � �� � �� � �� � � � � �$6�� � ��� �� 
 
 B �

:� � � � 
 � � � � ��� ��0 � � � �� ! ��6� �� � � �

: � � � � 
 � � � � ��� ��� �� � � �� � �E�� � � � � ��6�

� �

�

#� �� � � � � � � � � � � � � � � � � � � � �� �� � � �� � � � �� � � �� � �� � � � � �� � � � � � �� � �/� � � � ��� � � O� �� � � � � � �� � � � � ��� � � � � � � ! � � � � $� � � � �� �� � � �� � � � � � � � �� � � � � � � � � � � � � � � ! � � � � � � �� � � � � � ��� � /� �� � � �
� � ��� �� � ��� � �� � ��� � �� � � � � �� �?�  !  �� � � �� � �� � � � � 
 � �� �A �#� � �$� � �� ��� � ��� �� �� � ��� 6�� ��� � �� � �� � � �� �� � 
 � �$� � � �� � ���� �� �� � � �� � �� � �� � � � � � � ���� �� - -%�I� � ' � "J �
� �� � ��� 
 � �� � ��� � �� � ��� � ��� � �� � � � �� ��� � �� � ��� � �� � ��� � �� �� � ��� � � � � ��� �	 
 
 
 �I� � ' � 
 J�� � � 0 � � ��� � ��� �� � ��! � � �� �� � 
 � �$� � � �� � � �� 
 � � 7�� � �� � � �� � �� � �� � � � � � � ��� ! �� � � �� � �$6�� 
 B �$6�
6� � � � 	 
 
 
  � ) � � � 3� 6� O� � � ��� � � � � � � � �� � �� � � � � ��� $����6� � �� �� � � �� � � � � � ��� � � � � � � � � � � 7� 5 � � � � � � � � � � � � � ��� ! � � � � �� � � � � � 
 � � �� � �� � �� � � �� � �� � � � � �� � ��� ��� � � � � 0 � � �� � � � � � � � � � � �� /�
�� � � � � � ��� � � � � � � �� � � � � � � � � �� � � � � � � � � �� � � � � � � � �� � �� � � � � 6� � � � � � � � � ��� � �� � � � � �� � � � �� � � � � � � � � � � �� � I� � ' *- J �@� 0� 
 � � /� � � � � � �� � � � � � � � � �� � � � � � � � �� � � � � ��� � �0 ��� �0 � � �� � � �
� � � � � � � ��� � � � �� ��� �� �� � � ���� � 3� ����� � � � �$�� ��� �� � � 
 �� � �� � ��� $�� ��� � � � � � ��� � �� � ��� �%�� � 6� ��� �� � 
 � � � �  �: � ��� � �9 � �� � � �� � � � /��� � �� � � � ��6� � �� � �� � � � � �� �0 ����� � � � � � ��� �� � � � � ��� � �! � � ��
��  �" �� � 6� ��� � � � � � ��� ! �� � � �� � �$6�	 
 
 �  �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� 	 � �

�
�

� � '&� 1
� ) �&� � � D�� 
 � � ��� � � � � &� 0( 
� � 4( 
 D� � � �
 � �


 ( � +3�( � � �� ����� � �� � � �� ����� � � � �� �� � � � � �

� � � � �&� � 
 � � �� � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� � �� E� � ��� � �� � � �� � ��� � ��� � � � � ��� � � �


 � � � ( -( � ( � � ( � � � ' 
 - �

�

� ( +� �&) �&� � � � � �� � � ���� � ��� � �� ���� ! � �� � ��� � � �?� �- 
 
 �3� 	 A�

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � �%
 � �
 
 
 �
 
 
 �F� �

) � � � � ��� � � � �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ; � � �� �$� ��� � � �� � �� � � � 
 � � � ��� $� � � � ��� � � �� �� � � � �� � � �� ! � �� � � �
0 ��� � � � � � � � � � � :9 � � �
 � /� :9 � $�
 � /� D� ) � �
 � /� D� � $�
 � /�
D� � � �
 �  �

� ��� ! � �� � � /� �� � � � � � � � � � � � � � � � � ��� �� � � � �� � �� � � � � � � � ��� � � � � �
� � � � ! � � �$6�� � ��� �	 � B �$6�	 
 	 
 �

" � �	 	 � �
 
 
 �
 
 
 �F� ; � �� � �� ��� � � $� � � � � � � � � � ��� � �� � � � � � � � �� � ��� �� � � � � ! � � � � � � �� �� � � � �� � �� � � � � �� � �
� ��� � 7�� *" �- 
 
 �' F�� ��� � �� � �� � � ��  ��

. ( � ( -&�+


) �� � � � � � �� ��� � ��� � � ��� ��� � ��

� � � �� � � ��� � � � �� � � $��� �� L� � � 
 � �� � � � � �� � �� � � 0 � � � � � L�
� � � � � � ! � �� ��! � � � � � 0 � �� � �$� � �� � �

� �

�

( � � � �� � ��� � � �� � O� �� � �� �! � �� �� � � ��� � � � � ���� �� � � � � � �� � �� �0��� �� � � � � � � �� � � �� �� � � ��� ��� 
 � �
 � ��� � � ��� ��� � �� � � �� �� � �� � 3�� ! �� � � � � � �  �� ��� � � ! � �� ��� � �� � �� � � �� �� � � � �� �� � � � � � � �� � � �
� � � �� �� �6�$� �� � ��� � �� � �� � �6��� ��� � � � �� � ��� 
 � � �� � � ��� � � �� /��� � �� � � � �� ��� � �0 ����� � O� �� � ��� � �� � � ��� � � �� ��� �� � � � ��� � /�� � � � �� � �� � � � � �� � � � � � � � �  ��  !  7�� � � ��� � �&�� � � � �� �� � ��� � �� �� � �
I� � ' � *J7�	 ��� ������ � �M� $� �� �� �� � � �� � �� � ��� �� � �� � � � � ��� � �� � � �� � � � � � �� ��� � �0 ��� �� � � � � � � ��� �� � � � � ��� ��� 
 � �
 � ��� � � ��� �� �� � � �� � ��� 6�� � � ��� �� � � �� ���� � � ��� �� � � � ��� ! �� � � � � � � �� � � ��
� � �� � � � ��� �� �� � � �� � 1� � �  �&�� � � � �� �$� � �� �� � 
 � � � �� � �6�2� 
 �3� 4 �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� 	 	 �

�
�

� � '&� 1
� ) �&� � � D�� 
 � � ��� � � � � &� 0( 
� � 4( 
 D� � $�
 � �


 ( � +3�( � : � � � � � � �� ! �� � �� � ��� � �� � � � $����6�� ��� � ��� � � � �

� � � � �&� � 
 � � �� � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� � �� E� � ��� � �� � � �� � ��� � ��� � � � � ��� � � �


 � � � ( -( � ( � � ( � � � ' 
 - �

�

� ( +� �&) �&� � � � � � � � � ��� � � � 
 �� � � �� � � � � �?	 �� 
 
 �3� 	 A��

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � �2- 
 �
 
 
 �
 
 
 �F� �

) � � � � ��� � � � �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ; � � �� �$� ��� � � �� � �� � � � 
 � � � ��� $� � � � ��� � � �� �� � � � �� � � �� ! � �� � � �
0 ��� � � � � � � � � � � :9 � � �
 � /� :9 � $�
 � /� D� ) � �
 � /� D� � � �
 � /�
D� � � �
 �  �

� ��� ! � �� � � /� �� � � � � � � � � � � � � � � � � ��� �� � � � �� � �� � � � � � � � ��� � � � � �
� � � � ! � � �$6�� � ��� �	 � B �$6�	 
 	 
 �

" � �	 	 � �
 
 
 �
 
 
 �F� ; � �� � �� ��� � � $� � � � � � � � � � ��� � �� � � � � � � � �� � ��� �� � � � � ! � � � � � � �� �� � � � �� � �� � � � � �� � �
� ��� � 7�� *" �- 
 
 �' F�� ��� � �� � �� � � ��  ��

. ( � ( -&�+


) �� � � � � � �� ��� � ��� � � ��$� � � ��� �#� ! � �� � � �0 ��� �� � � � � � � �D� � � �
 � /�
� � � � � ��� � �� ����� � � ��� 
 � ��$6�� � ��� �� 
 �� � �

� � � � � � � �
 � �� � � � �� ��0 � �� � ��� �� � 0 � ! � ��6� �� � � �

� . � � � ���� ��� � �� � ��� � � �� ��� �� ��� �� � ��� � �� � ��� � �� � �� ! �$� � � � ��� ��� � � �� � � � � � � � �D� � � �

 � �� � � �D� � $�
 � �

�
#� � � � � � � � � � � � � � �� � � � � � � � � �� � � �D� � � �
 � � � � 6�$� � � � � � 7� � � � � � � � � � � � � � �� � �� �$� � � � � � �� � � � � �� � �� �� � � �� � � � �� � � � � �0 ���� �� � � � � � O� �� � � � �! � �� �� � � �� � � � � � �� �� � � � � � ��� �  �#� � � 	 
 
 
 �
� 
 � �� � ��� � �� � ��� � ��� � �� � � � �� ��� � �� � ��� � �� �� � �� � � 0 � ��� � ��� 
 �3� 4�� � 
 � �$� � � �� � 
 � � � � �0� � � ��� � �! � � ��0 � � �- 
  ��



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� 	 � �

�
� � '&� 1
� ) �&� � � D�� 
 � � ��� � � � � &� 0( 
� � 4( 
 D� � � �
 � �


 ( � +3�( � : � � � � � � �� ! �� � �� � ��� � �� � � � $����6�� ��� �� � � � �� �� � �� � � �0 � ��� � � � � � � �

� � � � �&� � 
 � � �� � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� � �� E� � ��� � �� � � �� � ��� � ��� � � � � ��� � � �


 � � � ( -( � ( � � ( � � � ' 
 - �

�

� ( +� �&) �&� � � � � ��� � � �� � � �6�� ! ��� ��� � �� � �� � �$� � �� �

� A�� � � �� � � �� �� � � � � �?� � �
 
 
 �3� A�

$A�� � �� � 
 ��� ��� � ���� � � �� �� �� � �?� �
 
 
 �3� 	 A�

�

� A�, � 
 � �� � �� � �� � � /�� � �� ��� � � � ��?�  � 
 
 �3� 	 A��

� A�; � � � �� �0 � �3� ��� � �� � �� � ��� � �� ����� � � � �?%� �� ����� � � �� � A�

� � ��� � � �� � � �6�� ! ��� ��� � ���� 
 �� ��� � � � �� � � ��

� A�� � �
 ��� ��� � ���� � � �� �� �� � �?� *
 �3� 4A��

�A�; � � � �� �0 � �3� ��� � �� � �� � ��� � �� ����� � � � �?� *" �� ����� � � �� � A�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7� �� *
 �
 
 
 �
 
 
 �F�

$7�	 �
 � 
 �
 
 
 �
 
 
 �F�

� 7�*2
 �
 
 
 �
 
 
 �F�

� 7�- � � �
 
 
 �
 
 
 �F�

� 7�� �" � 
 �
 
 
 �
 
 
 �F�

�7�- *
 �
 
 
 �
 
 
 �F�

) 
 � � � ���� � � ��� ���� �� �� � � � � � � 7�%�	 � � �
 
 
 �
 
 
 �F�

) � � � � ��� � � � �

� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ; � � ���$� ��� � � �� � �� � � � 
 � �� ��� $� � � ���� � � �� �� � � � �� � � �� ! � �� � ��0��� �
� � � �� �� ��:9 � � �
 � /�:9 � $�
 � /�D� ) � �
 � /�D� � � �
 � /�D� � $�
 �  �

� ��� ! � �� � � /� �� � � � � � � � � � � � � � � � � ��� �� � � � �� � �� � � � � � � � ��� � � � � �
� � � � ! � � �$6�� � ��� �	 � B �$6�	 
 	 
 �

" � �	 	 � �
 
 
 �
 
 
 �F� ; � �� � �� ��� � � $� � � � � � � � � � ��� � �� � � � � � � � �� � ��� �� � � � � ! � � � � � � �� �� � � � �� � �� � � � � �� � �
� ��� � 7�� *" �- 
 
 �' F�� ��� � �� � �� � � ��  ��

. ( � ( -&�+
 ) �� � � � � � ��� �� 7���� ��� � ��� � � ��$� � � ��� �� ��� ! � �� � � /�� � � � � ��� � �� ����� � � �
�� 
 � ��$6�� � ��� �� 
 �� � �

� 7�� � � � � ��� � �� ����� � � ��� 
 � ��$6�� � ��� �	 � �� � �

�7�� � � � � ��� � �� ����� � � ��� 
 � ��$6�" � ��� �*
 �� � �

� � � �� � � ��� � �� ��� � $��� �� L�� � 
 � �� � � � � ��� ��� � 0 �� � � �L�
� � � � � � ! � �� ��! � � � � � 0 � �� � �$� � �� � �

� . � � � ���� � �� � � � � ��� � � � � � �� � � � �� � � � ��� � �� � � �� � �� � �� ! � $� � � � ��� � �� � � � � � � � � � � � �
D� � � �
 � �� � � �D� � $�
 � �

�
) � � �3� 6�� � � � � � � �� � � �� �$� ��� ! ��� ��� � �� � � � � ��� � �� � �� �� � � ��� 
 � �� ��� ��� �� � 
 � �� � �� �� � � � �� �� � /�0 � � ���� �� � 0 � 
 � � �� � �� � �
 � �6�� ��� �� � ����� �� � � � ��� �  �:� � � � � �� � � � �� � ��� � � �� ��� � �� � O� ��� �
�� � ��� � $��� �� � �� � � ���� � �$� 6�� �� � � �� � �� � � � � � ��� �  �D�� � � � � � � � ��� � �� � �� ! �� � �� � � �! � � � � � ��6��� � ! �� � � �� � � � �� � /�� � � ��� �� � � 6�� � � � � �� � � � �� � � � � �� �� � � �� � �� � �� � � � � � �
 � �� � � � � � �� ! �� � �
� � �� ��� ! �� � ��
 ���� �  �#� �� �� � 6�� � � �� � � �6�� �� � � � ��� � ��� � �� � � � �� ��� � �� � �� �� � � �� � � 
 � � ��� � �� � ��� �� �  �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� 	 " �

�
�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) $�
 � �


 ( � +3�( � � � � � � � ��� 
 � ��� ����� � � �� ! ��� � �! �
 � � �� � � �� ��� � � �

� � � � �&� � 
 � � �� � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� � �� E� � ��� � �� � � �� � ��� � ��� � � � � ��� � � �


 � � � ( -( � ( � � ( � � � ' 
 - �

�

� ( +� �&) �&� � � ' � �� �� � � � � � �� � � �� �� � � ! �� � � �� ! �� ��� 63� � �?� � � � �3� A�

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � �" � 2�
 
 
 �
 
 
 �F� �

) � � � � ��� � � � �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � � � � � � ��� � �� ���� � �� ��3�� ��� � � � ! � � �

; � � �� �$� ��� � � �� � �� � � � 
 � � � ��� $� � � � ��� � � �� �� � � � �� � � �� ! � �� � � �
0 ��� � � � � � � � � � � :9 � � �
 � /� :9 � $�
 � /� D� ) � �
 � /� D� � � �
 � /�
D� � $�
 � /�D� � � �
 �  � � ��� ! � �� � � /� �� � � � � � � � � � � � � � � � � ��� �� � � �
�� ��� � �� � � � � ��� � �� ��� � � � ! � � �$6�� � ��� �	 � B �$6�	 
 	 
 �

" � �	 	 � �
 
 
 �
 
 
 �F� ; � �� � �� ��� � � $� � � � � � � � � � ��� � �� � � � � � � � �� � ��� �� � � � � ! � � � � � � �� �� � � � �� � �� � � � � �� � �
� ��� � 7�� *" �- 
 
 �' F�� ��� � �� � �� � � ��  ��

. ( � ( -&�+


) �� � � � � ( � � � � ��6�� ��� � � � �� ���
 �� ! �$� � �� � �� 63� � ��� � � � � � � � � � �

�

� � � � � �� �� � ! � � � �� ! ��� � �� � � � � ��� � �� � �� � � �� � � �� �� � � �� � � �� �� � 0 � � �� � � � ��� � ��� � � � � � � � �� � � ��� � �?� � � � � � �� � �� � � � �� �� � � ��� 
 � �� �$6�� � ��� �� 
 �� � �$6�	 
 
 � �� � � �$6�� � ��� �%
 �� � �$6�
	 
 	 
 A�� � � �� � � ��� � � �#� � � � �! � � �� �� � � ���$� �� � � �� 
 � $�� �� � � 
 �� � � ��� � ��� � � $� � �� �� �� � �3� � � �� � ��� 
 � � ��� ! �� � ��� � � � ��� � � �  �� �� � ��� � � � � � � � � ��� � � � ��� �	 
 
 
 �0 � � �� � � � � � � ! �� ! �I� � ' � 
 J�
� � � ��� � �	 
 
 � �� 
 � �� � ��� � �0 ����� � � � �! �
 � �� � �� � � � �� � �
 �� �� �  �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� 	 � �

�
�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) � �
 � �


 ( � +3�( � ' � � � � � � � �� � � � � �� ! ��� � � � ��� ����� � � �� ! � � � �

� � � � �&� � 
 � � �� � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� � �� E� � ��� � �� � � �� � ��� � ��� � � � � ��� � � �


 � � � ( -( � ( � � ( � � � ' 
 - �

�

� ( +� �&) �&� � � � � � � ��� � ��
 ���� � ��� ���� � � �� � 1� � � �

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 9 � �� � ��� � �� 7�� � � ���� ��� �$� �$� � � �$6��� � �
 �� � � �� /�� � � � � � �� � /�� � � � � � �C ��� �� � � � � ��� �� � � � � � ��� � �� �
 � �� � � � $����6��� ���� � � �� ��3�

) � � � � ��� � � � �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ; � � �� �$� ��� � � �� � �� � � � 
 � � � ��� $� � � � ��� � � �� �� � � � �� � � �� ! � �� � � �
0 ��� � � � � � � � � � � :9 � � �
 � /� :9 � $�
 � /� D� � � �
 � /� D� � $�
 � /�
D� � � �
 �  �

� ��� ! � �� � � /� �� � � � � � � � � � � � � � � � � ��� �� � � � �� � �� � � � � � � � ��� � � � � �
� � � � ! � � �$6�� � ��� �	 � B �$6�	 
 	 
 �

" � �	 	 � �
 
 
 �
 
 
 �F� ; � �� � �� ��� � � $� � � � � � � � � � ��� � �� � � � � � � � �� � ��� �� � � � � ! � � � � � � �� �� � � � �� � �� � � � � �� � �
� ��� � 7�� *" �- 
 
 �' F�� ��� � �� � �� � � ��  ��

. ( � ( -&�+


) �� � � � � � � � � � ��� � �� ��� � � � �� � � � �

�
' � � � � � � � �� � ! � � � �� ! ��� � �� � � � � ��� � �� � �� � � � ! � � �� � � �� � ��� � � ��� � � � /�� � � �� � 
 � ��� �$� ��� � �� � � � �� � �� ���� � � ��� � � ��  �� � ��� � �� � �� � ��� � �� � � �� �� ���� � �� � � � ! � � �0 �� � �6�� � � � � � �� � ��� � � ��
� � � �� � �7��6� � �� � � � � ��
 ���� � � � � � � � � � � �� � � ��� � � /�� � � � � � �� � � � 
 � �� � � � � �/�� ��  �� � �� � � � ��� � � � � � � � � � ! � � � � � �� � ��� � �� � � �67�� � ��� � �� � � � � � �� � � � � � �� � � �� � � �� � ��� �� � � � � ! � � � �� � � � � � �� ! /�
�� � � ! � �� � � � � � �� � �� /�� � � ! � � �� � � � �	 	 	 ��� �� " 
 FP� 4�I� � , 
 � J �
:; D� �$�� � ! � ��� �� �! � �� �� � � ��� � � �� �$� ��� � ��� � � �� ! �� �� � � �� � �� � �� � $��� � ��� � ��� � ��� � �� ��� �� � 
 � � � ���6� � � �� � �$� � �� �� � � � � � � � ��� � ��� � � �$� ��� 3� � �� ��$� ��� �� ! �� � � �� ��� �� � � � � ��� �� � � � � � �
� � � � ! � � �I� � ' � 	 J �#� �� �� � � � � � � ���� �$� � � � �� � �� � ��� � � ��� � � M� � �� /�� � � �0 �� � �6��� �� ! � � �� � ��� � � � � � ��� � � � ��� � � � �� � � � � ��� �� � � � �?�  !  ��� �5 � � � � � 6�� � � ��� � �9 � �� � � �� � � � ��� �� - - � �� � � �
� - - � /��� �( 0 ��1� � �� � � ��� �� - - -A �:��� � � � � � � � �� � ��� � �� � �� � ��� � �� � � � � � ��
 � �� � � �� �� � � 6�� ��� � � � �� � � � � � � �  �
� � ! � � � �� ! ��� � �! � � � � � ��! � � ��� � ��� ��� � �� � ��� 
 � ��?� � � � � ��� � �� � �� � �� � ��� ��� � � � ! � �$6�	 � B �$6�6� � � �	 
 	 
 A/����� � � � � � � �� � ��3� �6��� � ���� � �� $M� � ��
 � � ��� ��� � � � �� � �� � � � � ��� � �� � �� � � � ! � �
� ��3� �0 ����$� � � � � �� 
 � � � � � � � � �� � � � � � � 
 � �� � � � �� � � � � � � �6� � � � � � �� � �6� � �  � : � � � � � /� � � � � � � � � � �� � 
 � �� � � � �� � � � � � � � � ! � � � � �0 ���� � � � � �� � � � $�6� �� � � � � � � � � � ���� 	 
 	 
 � � � � � � � � � � �� � � - - � �
?�� �� � � � � � �6� � �A/����� �0 � 6� �� � O� �� � � �� � � � �� � � �� � � � �� �� �� ! � � ��� � � � � � � � ��� �� � � �� 
 � ��� � �� � � � �! � � � �#� �� ��� �� � �� � �� � � � ��� � � �� � �� � ����� 3� � ��� ��� � �� ��� � �� �� � � �  �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� 	 *�

Rhine Basin – Local Examples  
�

� � '&� 1
� ) �&� � � D�� 
 � � ��� � �� � � &� 0( 
� � 4( 
 D� � � �
 	 �


 ( � +3�( � : � � � � � � �� ! �� � �� � ��� � �� � � � $����6�� ��� �� � � � �� �� � �� � � �0 � ��� � � � � � � �

� � � � �&� � 
 � � �� � �$� � �� /�; ��6�� ��; � �� ! � � /�9 � Q/�5 � � � � � 6� � � � 3� � ( 
� -
&� -� �2 � �&� � � @� � � � � ���� � � �( �� � ��RS�� �


 � � � ( -( � ( � � ( � � ' %
 �

�

� ( +� �&) �&� � � ; � � � ��� � �� ��� �� � �� � ��� � �� � � ��� � � �� �� � � � �� � �� �� ! �� � � �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � �  2�' �� � � � � � � � � �	 /� �3� 4�� � � �
 � �� � � �� �� �� � � � � ��6�� �  �2�' ��  �� T�

) � � � � ��� � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �� &�( � �
� � +�+


' � �� �� � � � � � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �

�

, � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� � � � �� ��� � �� � ��� ��� � 
 � � � � �� 9 � ��� � ��� � �� � � �� � 4&�( � �
� � +�+


� � �

�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ; � � �� �$� ��� � ��� ��� � �� 
 � � � ���$� � � ���� �� ���� � �� � ��� � �� �� � �� � �. ( � ( -&�+


) �� � � � � : � � � � � � �� ! �� � � �� ! �� � ��
 � �� � �� � � �� �
 � � �� � $��� �� � �

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� 	 %�

�
� � '&� 1
� ) �&� � � D�� 
 � � ��� � � � � &� 0( 
� � 4( 
 D� � � �
 � �


 ( � +3�( � : � � � � � � �� ! �� � �� � ��� � �� � � � � � � � �

� � � � �&� � 
 � � �� � �$� � �� /�; ��6�� ��; � �� ! � � /�9 � Q/�5 � � � � � 6� � � � 3� � ( 
� -
&� -� �2 � �&� � � U( �� � � � � � � � � � Q �� � � � � � � � �� ��� � � 
 � � � @� � � 0 � � � � � �V� 3� � ��� ��W� � � � � � � � � ��� �� � �� �
RS�� UL�@� � � � � ���� � � �( �� � ��RS�� �


 � � � ( -( � ( � � ( � � ' %� /�� ' %
 �

�

� ( +� �&) �&� � � ; � � � �� �� � �� � ��� � �� � � � � �0 ��� �� ��� � �; ��6�� ��; � �� ! � � �$6�$� � 30� �� �� 63� �� � �� � � ��� � �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � -  	 �' �� � � � � � � � � �� � 2�� � �� � � �
 � �� � � �� �� �� � � � � ��6�� �  �"  � �' ��  �� T�

) � � � � ��� � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �� &�( � �
� � +�+


' � �� �� � � � � � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �

�

, � � � � �� ��� � � ; � � �� � ; � � � � � �� �

�� � � �� ��� � �� � ��� ��� � 
 � � � � �� � � � ��� � �� � �� �� � �� � 4&�( � �
� � +�+


� � �

�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ; � � �� �$� ��� � ��� ��� � �� 
 � � � ���$� � � ���� �� ���� � �� � ��� � �� �� � � � �. ( � ( -&�+


) �� � � � � : � � � � � � �� ! �� � � �� ! �� � ��
 � �� � �� � � �� �
 � � �� � $��� �� � �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� 	 2�

�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) � �
 � �

 ( � +3�( � ' � � � � � � � ��� �� � � � � � �� � � 3�� � � �� ��� � � �
� � � � �&� � 
 � � �� � �$� � �� /�9 � � �� �� � �� � �Q � � ��� ��� /�5 � � � � � 6� � � � 3� � ( 
� -
&� -� �2 � �&� � � @� � � 0 � � � � � �� 3��� � � � �� � �� �� � � �

 � � � ( -( � ( � � ( � � � ' %	 �
�

� ( +� �&) �&� � � � � �� � ��� � �� � � ��?#� ��� � � � A�
�

� ; � � �� � ; � � � � � �� �

; � � ��� �� ' � � � �
 � �� � 7�� /%�� � � � �� � � �� � �� ��� � �� � ��� � �� � � � � ��6�
� �
 � � �� � �� � � �� � 7�� %�  
 
 
 �� � � � �
#� �� ��� � � �7�� /
 	 � �' �� � � � �

� � �� � ��� � �� � � � �� ��� 
 
  
 
 
 �� � �

?�� � � � �� � ��� ����� � ���� � �� � � �� ! �� � � � �� � � ��� � �� � 
 � �� � ��$� � � �� � �� � �� �� � �� � � � � � �� �6 �#� � �� � � � � � � � �� ��� � � � �� � � ���3� �6��� �
$� �� � � � �� � � � � � �
 � A�

) � � � � ��� � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �
� &�( � �
� � +�+


' � �� �� � � � � � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �
�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ; � � �� �$� ��� � � �� � �� � � � 
 � � � ���$� � � ���� � � � � �� � � � � ��� � �
� �� � ��

, � � � ! � �� � �� � ��� �7�
. � �0 � � � �"%�  **" �� � � �� 	  %� -  � 
 %�� � � � �?@X� ��� �@X� 
 
 A�
� � ��� � �� � �� � � � ! � �� � � �6� � �7�
. � �0 � � � �%
  2	 
 �� � � �� 
 *  	 *
 �� � � � �?@X� ��� �@X� 
 
 A�

#� � �$� � �� � � �� � �� � � � � �
 � � � � � � � �� �� � � �� � 	 � � � � ��� � �  �#� � �
� � � � ! � � � � �� � ��� �� � � � � � � ��� � �� � � � � � � ! � � � � 
 � � $� � � �
� � � � � � �� � ��� � �� ���� 	 �� � � ��� � � ��� � ! � ��� � �� 
 � � � ���
 � �� �  �
#� � � � � � �� �$� ��� � � � �� �� � �
 �� � � �� � � � � � � � � � �� � �� � �
� 
 � �� � � �� � � � ! � ��� �� � ��� � � � � � � �  �

. ( � ( -&�+


) �� � � � � � � �
�

�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) � �
 	 �


 ( � +3�( � ' � � � � � � � �� � � � � �� ! ��� � � � ��� ����� � � �� ! � � � �

� � � � �&� � 
 � � �� � �$� � �� /�( 0 ��1� � �� � � � � � � 3� � ( 
� -
&� -� �2 � �&� � � G@� �� � � 7�Q� � � � � �� � ( �� � � � � �1� � � � �� � � �0 �� � H� � � � M� � �� � � � � � �� ��� � � � � $��� � � � �$6�
�� � �� � � � � � ��� ! � � � 6��� � �Q� �� � �� � � �5 � � �� ! 6�


 � � � ( -( � ( � � ( � � � ' %� �
�

� ( +� �&) �&� � � � � �� � ! � � � � ��� ��� �$� � ��� � � �� � ��� � �� � ��
�

� ; � � �� � ; � � � � � �� �

; � � ��� ��� *" -  2�' �� � � � � ; � � � � ��6�� ���� � �� � ��� � �� � �*
 
 �� � �

) � � � � ��� � � 9 � ��� � �� � �� �� � � : � �� � � � �� ����� � � �� ! ��� � �� � ��� � �� � �� � � ��� �$� �� � � ��� � �� � ! � �� � �6��� �3� � � �� � � � ��� � �� ! ��� &�( � �
� � +�+


' � �� �� � � � � � � 9 � ��� � �� � �� �� � � �
�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � � � #��! ! � � ��� � ��� �� �� � � � � � � �0 � � �� ���� � � �� � � � �� ! �-  " �' �� � � � �� � � � ! � �. ( � ( -&�+


) �� � � � � � � �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� 	 - �

�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) $�
 	 �


 ( � +3�( � � � � � � � ��� 
 � ��� ����� � � �� ! ��� � �! �
 � � �� � � �� ��� � � �

� � � � �&� � 
 � � �� � �$� � �� /�. � � � � �QV���� � $� �! /�5 � � � � � 6� � � � 3� � ( 
� -
&� -� �2 � �&� � � ' � Y� � � � � � �� � � �� � � � � � ��V���� � � � �� � � � � �@� � � 0 � � � � � � � � � �1�


 � � � ( -( � ( � � ( � � � ' %� /�� � ' %" �

�

� ( +� �&) �&� � � ; � � � �� � � ��� � �� ��� � �� � ��� � �� � � �� ��

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� �   � %
  	 �� �� � � � ��
	   	 
 * � �� �� � � � �

�   Q� �� � �� � �� � � ��6�G( V� ��� � � � �) $� � � � � �� P@� � � � � �� H�?� 
 �� � �� � ��� � �� � � �� /�� � �
 � �� � � �� �� �� � � � � ��6�! �
 � � A�
	   Q� �� � �� � �� � � ��6�G9 S�� ��� � � � �) $� � � � � �� H�?� � �� � �� � ��� � �� � � �� /�� � �
 � �� � � �� �� �� � � � � ��6�! �
 � � A�

) � � � � ��� � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �� &�( � �
� � +�+


' � �� �� � � � � � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �

�

� , � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ; � � �� �$� ��� � ��� ��� � �� 
 � � � ���$� � � ���� �� ���� � �� � ��� � �� �� � �� � �. ( � ( -&�+


) �� � � � � � � �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � 
 �

�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) $�
 � �


 ( � +3�( � � � � � � � ��� 
 � ��� ����� � � �� ! ��� � �! �
 � � �� � � �� ��� � � �

� � � � �&� � 
 � � �� � �$� � �� /�9 � � �� �� � �� � �Q � � ��� ��� /�5 � � � � � 6� � � � 3� � ( 
� -
&� -� �2 � �&� � � @� � � 0 � � � � � �� 3��� � � � �� � �� �� � � �


 � � � ( -( � ( � � ( � � � ' %	 �

�

� ( +� �&) �&� � � � A , 63� �P�� � � � � � � �� ��� 63� �

$A Q� ���?��� � �� � � � �$��� 3A�

� A Q� ���?� � � � � � �� A�

� A D� ���6�� � $��� ���� � � �� � � �� � ��� � �

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � A � *�� � � � �� � � �� � �

$A 	 
 %�� � � � �� � � �� 	 �

� A 	 � " �� � � � �� � � �� 	 �

� A %%
 �� � � � �� � � �� 	 �

� A 
 � �� � � �� � � ��� � � � �� � � �� � � ��� ���� � �� � � � � � �� ! �� � ��� � �� � � � � �� ���� � �� 63� �

$A ��

� A � � � ��� �� � �� � � � ��� � � �� � � � � � ��� � � ��6�0 ��� �� �! � � � �0 � ��� �

� A �� � �� � � �� �� ���� �� �� � � � � � � �� � 
 � �$� � � �� $�� �� � � �$6�� � � � � � �� ! �� � � �� �� ��� ���� � � � ��� � � � ��� � � �

) � � � � ��� � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �

� &�( � �
� � +�+


' � �� �� � � � � � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �

�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ; � � �� �$� ��� � ��� ��� � �� 
 � � � ���$� � � ���� �� ���� � �
� � ��� � �� �� � ��

, � � � ! � �� � �� � ��� �7�

. � �0 � � � � "%�  **" � � � � � � 	  %� -  � 
 %� � � � � �
?@X� ��� �@X� 
 
 A�

� � ��� � �� � �� � � � ! � �� � � �6� � �7�

. � �0 � � � � %
  2	 
 � � � � � � 
 * 	 * 
 � � � � � �
?@X� ��� �@X� 
 
 A�

#� � � $� � �� � � � � � �� � � � � �
 � � � � � � � �� �� � � �� � 	 � � � � ��� � �  � #� � � � � � � ! � � � � �� � ��� �� � � � �
� � ��� � �� � � � � � � ! � � � � 
 � �$� � � � � � � � � � � � � � �� � � � ��� � 	 � � � � ��� � � � �� � ! � �� � � � � 
 � � � ���

 � �� �  �#� � � � � � �� �$� ��� � � � � � �� � �
 �� � � �� � � � � � � � � � �� � �� � � � 
 � �� � � � � � � � ! � � �� � � � ��
� � � � � � � �  �. ( � ( -&�+


) �� � � � � � � �

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � � �

�
� � '&� 1
� ) �&� � � : � �� ! � � �� � �D�� M� � ��� � � &� 0( 
� � 4( 
 D� ) $�
 " �


 ( � +3�( � � � � � � � ��� 
 � ��� ����� � � �� ! ��� � �! �
 � � �� � � �� ��� � � �

� � � � �&� � 
 � � �� � �$� � �� /�#� � �9 � �� � � �� � � � � � � � 3� � ( 
� -
&� -� �2 � �&� � � Q� �� � ��� �� � � � � �?� � ��� � A�


 � � � ( -( � ( � � ( � 000 0 � �� � �� $� � ��  � ��
�

� ( +� �&) �&� � � G( � � � � ��� � ��� � �� �
 � � �H��� � �� � � � �$� � 30� �� �� 63� �� � �� � � ��� � /�� � � � 
 �� ! �� 6� � � � ��� �� $� �� � �� � ��� � � ��� � ���� � � 0 � 6/��� 0 � � �� ! �� ��! � � 6� � � �� � � �� � � 6�� �� � � �� � � � � � � �  �
�

� ; � � �� � ; � � � � � �� �

; � � ��� ��� 	  
 �� �� � � � �?�� � �� � �� ! �� � � � � ��� � �
� � � �� � �� �� � � � � � A�

( � 
 � � � �� � � � � � � � � � ?� � � ��� �� � � � � �� � � � �� � �A� � � � � � � � $�� � � � �� � � � � � � � � � � �� �� �� �6� � � �� �6� � �� � � � � �  � ' � � � � � � � � � � 
 � � �� � $� � � � � � � � � � � �� � � �
( �� � �� ! �� � ��� � 
 �� � � � � � �� ��� �� � � ��� � � � � ��� � � �� �; . �  �D�� � � � � � � ��� �� �� � ����� � ��� � �� � � ����� � � � �� � ��� � � M� � ��  �

) � � � � ��� � � : � � �� � � � �� $� 
 � � �
� &�( � �
� � +�+


' � �� �� � � � � � � : � � �� � � � �� $� 
 � � �
�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ' � �� � �� ���� � � � � �� � � �� � � � � ��� � � ���� � � � � �� � � �� � � � � � �� � �� � �  �� �
� � � � �� � �� � � � 
 � �� � ��� � � �� � � 
 �� ��� � � � � � � � � � �� � �� � �� �� �� � � � � �
�� �� � ��� � � � �

� �
. ( � ( -&�+


) �� � � � � � � �

�

�

� � '&� 1
� ) �&� � � D�� �� � ��� � �� � � &� 0( 
� � 4( 
 D� ) � �
 	 �


 ( � +3�( � ' � � � � � � � �� � � � � �� ! ��� � � � ��� ����� � � �� ! �� � � �

� � � � �&� � 
 � � �� � �$� � �� /�; ��6�� ��; � �� ! � � /�9 � Q/�5 � � � � � 6� � � � 3� � ( 
� -
&� -� �2 � �&� � � @� � � � � ���� � � �( �� � ��RS�� �


 � � � ( -( � ( � � ( � � ' %
 �

�

� ( +� �&) �&� � � @� �! � �� � �� ! ��� � �� 63� �0 ��� �� �� � � � ��� ��� �0 � ����� �� � � �� � ���� � � �@X	 
 
 ���� � � �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � * %�' �� � � � � � $� � ��*�3� �

) � � � � ��� � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �� &�( � �
� � +�+


' � �� �� � � � � � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �

�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ; � � �� �$� ��� � ��� ��� � �� 
 � � � ���$� � � ���� �� ���� � �� � ��� � �� �� � �� � �. ( � ( -&�+


) �� � � � � � � �

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � 	 �

� � '&� 1
� ) �&� � � D�� �� � ��� � �� � � &� 0( 
� � 4( 
 D� ) � �
 � �


 ( � +3�( � ' � � � � � � � �� � � � � �� ! ��� � � � ��� ����� � � �� ! �� � � �

� � � � �&� � 
 � � �� � �$� � �� /�; ��6�� ��; � �� ! � � /�9 � Q/�5 � � � � � 6� � � � 3� � ( 
� -
&� -� �2 � �&� � � @� � � � � ���� � � �( �� � ��RS�� �


 � � � ( -( � ( � � ( � � ' %
 �

�

� ( +� �&) �&� � � . � ��� �� ! �� ���� � � �� � � �� � ��� � �0 � ���0 ��� �� � $��� �� � � � � ��� �� � � �� � ���� � � �� �@X	 
 
 ���� � � �

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� -  � �' �� � � � � � � � ! �� �	  2�3� �

) � � � � ��� � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �� &�( � �
� � +�+


' � �� �� � � � � � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �

�

�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) � �
 " �


 ( � +3�( � ' � � � � � � � �� � � � � �� ! ��� � � � �� �� ����� � � �� ! � � � �

� � � � �&� � 
 � � �� � �$� � �� /�9 � � �� �� � �� � �Q � � ��� ��� /�5 � � � � � 6� � � � 3� � ( 
� -
&� -� �2 � �&� � � @� � � 0 � � � � � �� 3��� � � � �� � �� �� � � �


 � � � ( -( � ( � � ( � � � ' %	 �

�

� ( +� �&) �&� � � D�� �� � ��� � �� ���� � �
 �� � � ��� $M� � �� �?� � � ! � �� ��� � � � $� ! � �� � � �� � � � �� � �6��� ��� � � � �� � � ��� ! �A�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 
 
 �� ��  
 
 
 �� � � � �� � � � ��� � � �� $M� � ���� � ���� � � �� � � �� � �$� �0 � � � �
  � �� �� � � �Z�  � �� �

) � � � � ��� � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �� &�( � �
� � +�+


' � �� �� � � � � � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �

�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ; � � �� �$� ��� � ��� ��� � �� 
 � � � ���$� � � ���� �� ���� � �
� � ��� � �� �� � ��

, � � � ! � �� � �� � ��� �7�

. � �0 � � � � "%�  **" � � � � � � 	  %� -  � 
 %� � � � � �
?@X� ��� �@X� 
 
 A�

� � ��� � �� � �� � � � ! � �� � � �6� � �7�

. � �0 � � � � %
  2	 
 � � � � � � 
 * 	 * 
 � � � � � �
?@X� ��� �@X� 
 
 A�

#� � � $� � �� � � � � � �� � � � � �
 � � � � � � � �� �� � � �� � 	 � � � � ��� � �  � #� � � � � � � ! � � � � �� � ��� �� � � � �
� � ��� � �� � � � � � � ! � � � � 
 � �$� � � � � � � � � � � � � � �� � � � ��� � 	 � � � � ��� � � � �� � ! � �� � � � � 
 � � � ���

 � �� �  �#� � � � � � �� �$� ��� � � � � � �� � �
 �� � � �� � � � � � � � � � �� � �� � � � 
 � �� � � � � � � � ! � � �� � � � ��
� � � � � � � �  �. ( � ( -&�+


) �� � � � � � � �

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � � �

�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) � �
 � �


 ( � +3�( � ' � � � � � � � �� � � � � �� ! ��� � � � ��� ����� � � �� ! �: � � � �

� � � � �&� � 
 � � �� � �$� � �� /�. � � � � �QV���� � $� �! /�5 � � � � � 6� � � � 3� � ( 
� -
&� -� �2 � �&� � � ' � Y� � � � � � �� � � �� � � � � � ��V���� � � � �� � � � � �@� � � 0 � � � � � � � � � �1�


 � � � ( -( � ( � � ( � � � ' %� /�� � ' %" �
�

� ( +� �&) �&� � � , 63� �� � � �, � � �; � � � �� � � ��� � ��

�
�

� ; � � �� � ; � � � � � �� �

; � � ��� �� �   %2 
 �� �� � � � �

	   22 %�� �� � � � �

�   Q� �� � �� � �� � � ��6�G( V� ��� � � � �) $� � � � � �� P@� � � � � �� H�?� 	 �� 63� � �� � � �� � � �A�

	   Q� �� � �� � �� � � ��6�G9 S�� ��� � � � �) $� � � � � �� H�?	 � �� 63� � �� � � �� � � �A�

) � � � � ��� � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �
� &�( � �
� � +�+


' � �� �� � � � � � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �
�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ; � � �� �$� ��� � ��� ��� � �� 
 � � � ���$� � � ���� �� ���� � �� � ��� � �� �� � �� � �. ( � ( -&�+


) �� � � � � � � �
�

�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) � �
 *�


 ( � +3�( � ' � � � � � � � �� � � � � �� ! ��� � � � ��� ����� � � �� ! �:: � � � �

� � � � �&� � 
 � � �� � �$� � �� /�. � � � � �QV���� � $� �! /�5 � � � � � 6� � � � 3� � ( 
� -
&� -� �2 � �&� � � ' � Y� � � � � � �� � � �� � � � � � ��V���� � � � �� � � � � �@� � � 0 � � � � � � � � � �1�


 � � � ( -( � ( � � ( � � � ' %� /�� � ' %" �
�

� ( +� �&) �&� � � ) $M� � ��D�� �� � ��� � ��

�
�

� ; � � �� � ; � � � � � �� �

; � � ��� �� �   � "  %�� �� � � � ��

	   "2 � �� �� � � � ��

�   Q� �� � �� � �� � � ��6�G( V� ��� � � � �) $� � � � � �� P@� � � � � �� H�?� %�� $M� � ��� � � �� � ��� � �� � � � � � � �A�

	   Q� �� � �� � �� � � ��6�G9 S�� ��� � � � �) $� � � � � �� H�?*2�� $M� � ��� � � �� � ��� � �� � � � � � � �A�

) � � � � ��� � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �
� &�( � �
� � +�+


' � �� �� � � � � � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �
�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ; � � �� �$� ��� � ��� ��� � �� 
 � � � ���$� � � ���� �� ���� � �� � ��� � �� �� � �� � �. ( � ( -&�+


) �� � � � � � � �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � " �

�
� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) � �
 %�


 ( � +3�( � ' � � � � � � � � � � � � � �� ! � �� � � � �� � �� ��� � � �� ! � � � � � � � � � � �� ! � �� 
 � �� �� � � ! �
 � � �
� � � �� ���

� � �

� � � � �&� � 
 � � �� � �$� � �� /�( 0 ��1� � �� � � � � � � 3� � ( 
� -
&� -� �2 � �&� � � G� ' � �� � � �� � � 7� Q� �1� �0 � �3� � �� ��� . � �� � $� � H� � � � M� � �� � � � � � �� ��� � � � � $��� � � � � $6�
�� � �� � � � � � ��� ! � � � 6��� � �Q� �� � �� � � �5 � � �� ! 6�


 � � � ( -( � ( � � ( � � � ' %*�

�

� ( +� �&) �&� � � . � ��� �� ! �� � � �� � �� �$�� � �� ! �� � � � /�� �
 � � �0 �� � � �� ! /���� ��� � �� ! �� �
 � � �$� � 3� /�� � � � � � ! �� ! �� � � � � 6�� � �0 ��� ��6� �� � ��� �� � �� ��

�

� ; � � �� � ; � � � � � �� �

; � � ��� ��� �  � � �' �� � � � � ' � � � � � � ��� � � � � � � � �� �� � � � � ! � �� � � � � ��6��� � � �[ �� � 
 �� � ��� �� 2
 �� � �

) � � � � ��� � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �� &�( � �
� � +�+


' � �� �� � � � � � � 9 � ��� � � � � � �� �6�� � �� � �� �� � � �

�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � � � #��! ! � � ��� � ��� �� �� � � � � � � �0 � � �� ���� � � �?Z�@X� 
 A�� � � � �� ! �"  " �' �� � � � �� � � � ! � �. ( � ( -&�+


) �� � � � � � � � �� ! �� � ��� � � � � � � � � � ��� ���� � �� �
 � � �� � $��� �� � �

�
�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � � �

The Loire basin  
France 

�

Brief description of the basin 

� ( � / �0
� -
�0( 
5 � �( � � � 3�+(6
�  
 � 	 �3� �
� 3�-� � ( 
� -
�0( 
, � +&� 6
� � % 
 
 
 �3� 4�
	 32 , ( � 
� -
&� 0� , &�� � �+6
%/2�� ����� � � �
� 0�( ( 
2 � &� 
+�� ( �� 0(+6�

��< � � � � �� � �� � �
��' �� � �� �� � �� � �
��� � �� � � �� � �


 � &� 
��&, 3�� �&(+6�
��' � �� � �
��&�� � � � �
��: � � � � �
��; � � � �
��� ���� � ��

� � 7� ) ( � � �&� � 
&� +�&�3�&� � +7�� O� �� � �D�� � �� �� � �� ��� � �� � �D�� � �� � �� � �5 � � � � � � � �9 � �� � � �
?� �� $� � � ��� � �� � �� � ��� 6AL�� �� $��� � � � � � ��� � $��� �� � �� � �?� � � � � ��� � �� ��0 � �3�A�
�
#� � � � ��6� � � �� ��� �� � � �� � 6�� � � � � ��� ��� � �� � �� � �$� � �� �I� � D� *J7�

·  ��� � � � � �� � � � � �� � � � � � � � � � ��� 0 � �� � � � � � � /� � � � � � � � $6� �� � � �� �� �� � � � � � � �� � � ���  � ( � � � � � 
 � � �� � � � �6� � � � � � � �� � �� � � � � � � � � � � � �� � � � �� � � � � �� � � $� � �� /� � � � � � � ' � � ��� � � � � � � � �
�� � �� � � � �  �: � �� - 2
 /�� � � � �� � �� � � ��� �� � � � � � �� �� �� � �� ���� � ��� 
 � ��� � �0 � �� � �� � �*� � �P�� �� � ��  �

·  � � � � � �� �� �� � � � �� � � � � � �$6��� � ! �� � � 
 6�� � �� � � ��� �� � �� � � ��� � � �� �� � ��� � �$� � ��  �( � � � �� �� � � � �! � � � � � ��6�� � � � � ��� �� � $�$� � �� � ��� ��� � �� � � �� �� � � ��� � �0 � � ��� � ��� � �� � �� � �$� � �� L�
� � 0 � 
 � � �0 � � � �� � 
 � � � ��� � �� � � ��� �� � ��� �� ��6� � �� � � � � �� � � �� � �� � �� � � � �� �� � � /��� 0 � � �� � �� � �� � 6�$� �� � � � � ��� � � � ��� � �� � 
 � � � �� �� � � � �

·  � �� � � ���� � � � /�0� � � �$� �� ��6� � � �� ��� 
 � � �� �� � � � � �� �� � ��� � � � � � �6 �� ���� � M� ����� � � � ��� ��� � �$� � �� �0� �� �� ���� �� ��6� � �?�� ��� � �� - �� �� � � �� �6�� � �  A/�� � � �� � � � � � �� � � � ! � � �� � �� �6��� �
�� � �� �� � �� �� � �� �  �Q� �� ����� 0 �� � � ��� � � �� � � � � � � �� � ��� �2
 
 
 � � P� ��� �0� �� ��� � � � �  �( � � � ���� � � � �� � � � � ��� �' � 6�\� � � �� � � ��� � � ��� �� �( � � �� � $� ��� � ����� � � �6�, � � � � $� � �

#� � � � �� � � � E��$� � � �� � 6�� � 
 � � � �� �� � � �� � � �� �
 � �6��� � ! ���� � /�� � � �� 0 � � � � � � � ��� �
 � �6��� 0  �#� � �G�� �� � � � � � �� 
 � � �H��� �� 2� *���� � �  �#� � ���� � � ���� � �� �0 � � �� �$�! �� � � �?� � � $�� � � �0 ��� �
! � � � � � 0 � �� � �� �� � � A�$� ��� � ���� � �$�! ! � � ��� � � �?8� %
 �6� � � � �� � �� � � �� � � �� � A �Q� � ��� � � � ����� � �� � 
 � � � �0 � � ��� � ��� 63� � �0 � � � �$�� 3� � ��� �� � 
 �� �� � � � �?	 � �3� A��� � � �$� � � � �� ! �� � � �� � �  �
; ���� � �� � �#� � � � �� � � �) � �=� � � �0 � � � ��� �� ��6���� � � � � �� � � �' �� � �� �� � �� � �� � � � �?� � 
 
 �3� 4A�0� � �� � � � � �� ��� �	 �� � �� � � �� � �0 � �� �  �

' � �� � �

&�� � � � �

; � � � �

� ���� � �

� � �� � �

:� � � � �

� �� ��� �� ��� � �� �� ��� �� � � � �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � *�

Loire basin - General overview of the action plan 
�

� � '&� 1
� ) �&� � � . � � �� �� �� � � �� � � � ! � � � � ��� � ��� 6� � � &� 0( 
� � 4( 
 . � ( 
 	 �


 ( � +3�( � � � ��� � �� �� � � � � �

� � � � �&� � 
 � � �� � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � ( 6� �� ] � � � � � � � � � � � � � ���� � � � � � � � � � � � � � �� � �=! �� � ! �� $� �� � � � � �=� � � ��� � � � � � � � ��O� � � �
� �̂� � � � � ��� � �� � � ��� � �� � � � � ��� � �� � �� � �� � �� � �� � 6� � � � �


 � � � ( -( � ( � � ( � � � D� � �
�

� ( +� �&) �&� � � � A�� �� � � ��� � � � � � ��� ! �� � � �� � � �6�0 � � � �� ! ��6� �� � � �� �:9 � $�
 	 �

$A�D� $��� �� 0 � � � � � � � �� � �$� � ��� � � � ��� � � �� �:9 � � �
 � �

� A�� � �� $��� � � � � ��� ��� � �� � � � ! � � � 6�� �� � �� �:9 � � �
 � �

� A�� �� ����� � �� � � �� ����� � � � �� �� � �� �D� � � �
 	 �

� A�' � � � � � � � ��� �� � � � � � �� � � 3�� � � �� �� �� �D� ) � �
 � ��

�A�� � � � � � ��� 
 � ��� ����� � � �� ! ��� � �! �
 � � �� � � �� ���� �D� ) $�
 � ��

! A�' � � � � � � � �� � � � � �� ! ��� � � � ��� ����� � � �� ! �� �D� ) � �
 2�

� A�:� � �� � � � �� ��� � �� ��� � � � ! � � � 6�� �� � � �� �� ' � 
 � �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � _ � _ � 7�%�*
 
 �
 
 
 �F�

$_� _! 7�*� �
 
 
 �
 
 
 ��� �%*�
 
 
 �
 
 
 �F�

� 7�2%�� 
 
 �
 
 
 ��� �� %� �
 
 
 �
 
 
 �F�

�7�� "2�" 
 
 �
 
 
 ��� �� 	 " �
 
 
 �
 
 
 �F�

) 
 � � � ���� � � ��� ��� � � ��� ���� � �� � ��� � �� �� � �� �� � � �� � ��� �� 2� �
 
 
 �
 
 
 �F�

� � 
 � ��� ���� 
 � � �� � � ��� � � � � � � �� � ��� � ��� 
 � ��� ��� � � � � ��6�� � � ! � �7�

���� ��� � � ���� � � �0 ��� �� 
 
 �6� � � �� � �� � � �� � � �� � 7�$� �0 � � � �� 	 	 �
 
 
 �� � � �� 
 � �
 
 
 �' F�

���� ��� � � ���� � � �0 ��� �� %
 �6� � � �� � �� � � �� � � �� � 7�$� �0 � � � �	 � 
 �
 
 
 �� � � �" *
 �
 
 
 �' F�

���� ��� � � ���� � � �0 ��� �� 
 
 �6� � � �� � �� � � �� � � �� � 7�$� �0 � � � �� 
 � �
 
 
 �� � � �� 2� �
 
 
 �' F�

#� � �� �! � � � ���� 
 � � �� � � ��0 � � �� �� � � � � � �� � � �� � ��� � �� ���� � �� � ��� � �' �� � �� �� � �� � ��� � ���� � � �0 ��� �	 
 
 �6� � � �� � �� � � �� � � �� �  �

) � � � � ��� � � � _ � _ � 7�� �	 
 
 �
 
 
 �F�

$_� _! 7�%*
 �
 
 
 �F�

� 7�%*
 �
 
 
 �F�

�7�	 �� *
 �
 
 
 ���� �%*
 �
 
 
 �F�

� � � � � ��� 
 � � � ���� � � � � ��� � �� � � ���� �$� �0� � � �� �	 2
 �
 
 
 �� � � �*�"2
 �
 
 
 �F �#� �� �� � � � � ��� � � � � � � �� � ��� � ��� 
 � ��� ���� 
 � � �� � � ��
�� �� � ���� � � �� � ��� � ���� � � �� � �� �� �� � ��� �  �:���� �� � � �� � �� � �� �6��0�� � ��� � �� � � �� � ��� � � � � ��� � � � � � � �?��! � �� �� - - -A �

� &�( � �
� � +�+


' � �� �� � � � � � � � �
�

� , � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � $_ � _! 7� �� � � � � � � � ��� � � � �� 
 � �� � � � $����6� � �� � � �� ��� ! � � �� 3� � �
� � � �� ��� � � ��� �� �� 
 ��� �� � B �� � � � � ��� � �� ��� � � � ! � � �

� 7� � � ��� �� � �� � � � ��� � �� �� � � � � � ! � � � � �� � � � �� � �� � � � �� � � � � 
 � �� �
� � B �� � � � � ��� � �� ��� � � � ! � � �

� � 7��� � � � O� � �� �� � �� �� �� � � � ! � � � � ���� ���3� �6��� ��� � � � � � � �� � � � ! � � �$6�� 
 ��� �� 
 
 B �

. ( � ( -&�+

) �� � � � � � 7� ��� � � � � � � 3� � � � 
 �� ! � � � �� � ��� �� � � � 3� � $� �0 � � � � *
 
 � �� - 
 
 �

� � P� � �� � � ��� � � � 0 ��� � � � � � � � ��
 � �6� � 
 � �� � 
 
 
 � � � �� � � � � � � �� �  �
� �� � � ��� 
 � ��� � � � � ��� � ��� �$� �0 � � � �	 
 ���� 
 �� � �� � � �� � � � �#� � � � �
� � � �$� �0 � � � �� ���	 
 �� � �� � 0 � � �� � � � /�0 � � ���� �� �! � ���� � � ��� � �  �
�� �� �$� � �� � � � � �0 � � � � �� �
 � �$� � ��� �� � � � � 0  �

� �7�� � � � �� � �� �� � � � � � �� ��� �
 � �$� � � � � 6��� � � ��� � �� � � � � � � �� � �� �
 � � ���� 0 �$6�� 
 � ��%
 �
� � /�� � �  �0 � � � � ��� � �� �� � � � ��� �� � � � � 0 �?� �$� � �� � � �� � �A�

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � %�

�
�

� � '&� 1
� ) �&� � � : � �� � � � ��� � �� � � &� 0( 
� � 4( 
 :9 � $�
 	 �


 ( � +3�( � � �� � � ��� � � � � � ��� ! �� � � �� � � �6�0 � � � �� ! ��6� �� � � � � � �

� � � � �&� � 
 � � �� � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � ( 6� �� ] � � � � � � � � � � � � � ���� � � � � � � � � � � � � � �� � �=! �� � ! �� $� �� � � � � �=� � � ��� � � � � � � � ��O� � � �
� �̂� � � � � ��� � �� � � ��� � �� � � � � ��� � �� � �� � �� � �� � �� � 6� � � � �


 � � � ( -( � ( � � ( � � � D� � �

�

� ( +� �&) �&� � � : � � � � 
 � � � � ��� ��� � � � ���� ! ��� � �� �� � � $�� � � �0 ��� �0 � � �� � � �� � � � � � � �� �

: � �� � � ���� � ��� � �� ���� � �� � � 
 � � ��� � �� ����� � � � �$6�� � 
 � �� � �� ! �� � � �6�0 � � � �� ! �� � � � � � � � � � �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� %�*
 
 �
 
 
 �F� ; � � �� ��� � �� � � �� � � � � � � � �:9 � � �
 � �� � � �� ' � 
 � �

) � � � � ��� � � � �	 
 
 �
 
 
 �F�P�6�� ; � � �� ��� � �� � � �� � � � � � � � �:9 � � �
 � �� � � �� ' � 
 � �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

D�� � �� ��� � �� � � � � ��6��� �� � � � � ��� �7����0 �� � �6�� � �� � � �� � � ��� � �� � � � � ��6��� �� � � � ��� � �� � �� ��  �' � �� ��� � � � ���� �� �� �� �� �� �� � � ��� � ��0 � � �� �� � 
 � �� � �� � � ! � � � � �
 � �6/��� � � �� � ��� �� � ��� � �� � � �� �� � ��
� � � �� � � � � � � � �� � ��
( �� � � � � - 2� /� � � � � � � � � � ��� ! � �6� �� � � � � � �$� � � � � � � � � �� � � � �� � � �� � � � � � �� �?�� � � ;̀ � :( #� � E� �6� �� � A � � � ��� 0 �� ! � � � � � � � � � � �� 3� � � � � � � � ��6/� ��� �� � �� � � � � � � 0 � � 22� � �� ��� � � � � � � � � � �� ! �
� � � ��� � � � � �6� �� � � �� 
 � �� � � �0� �� � � �� � � �
 � � � � � � � � � � � � � � � � � *2� � �� ��� � � � � � � � � � �� ! � � � �� �� ��� �?� � � � � � ��
 � �6� � 	 � � � � � � � � � �� � � - - -A �#� �� � � � � � � � �� �$� � � � � � �� � � � �� � �$6� � ��� � �� � �� �
� � � � � � �� � � �� ! ��� � �� 6� � � � ��� �� � � � � � �� � � �� � ��� � �� � �� � /��� �� � � � � ��� �$� �� $�� ��� �0 � �3��� �� � � ����� � /�� � � ��� ��� �� ! � � ��� ! �� ��� � ��� �� � ��  �
' � � � � � � � �� � � ��� � �� �� � � � �� � ��� � �� � ��� �� ��� � � � � � ��� � �0 ����� �� � �� � 
 � ��� �$� �� � � �� � �  �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � 2�

�
�

� � '&� 1
� ) �&� � � : � �� � � � ��� � � � � &� 0( 
� � 4( 
 :9 � � �
 � �


 ( � +3�( � D� $��� �� 0 � � � � � � � �� � �$� � ��� � � � ��� � � � � � �

� � � � �&� � 
 � � �� � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � ( 6� �� ] � � � � � � � � � � � � � ���� � � � � � � � � � � � � � �� � �=! �� � ! �� $� �� � � � � �=� � � ��� � � � � � � � ��O� � � �
� �̂� � � � � ��� � �� � � ��� � �� � � � � ��� � �� � �� � �� � �� � �� � 6� � � � �


 � � � ( -( � ( � � ( � � � D� � �

�

� ( +� �&) �&� � � : � �� � � � ��� � �� ��� ���1� � � �

#�� �� �� ! �� ��� � � �� � � �� � � �� ��� 
 � �
 � � ��� ���� � � �� � � � ! � � � � ��?�� �� � � ��� � �� � �� � � �� ! ���� � � �� 
 � � ��A�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� *� �
 
 
 �
 
 
 ��� �%*�
 
 
 �
 
 
 �F� ; � � �� ��� � �� � � �� � � � � � � � �D� � � �
 	 �� � � �D� ) � �
 	 �

) � � � � ��� � � %*
 �
 
 
 �F�P�6�� �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � #� � �� � � � � ��� � �� ��
 � �� � � � $����6�� ��� � �� ��� ! �� �� 3� � �� � � �� ��� � � �
�� �� �� 
 ��� �� � B �� � � � � ��� � �� ��� � � � ! � � �

� � � ��� � �� � �$� � � ����! � � � � � �� � ��� ! � �� � � �0 ��� �� � � � � � � � �D� � � �
 	 �� � � �D� ) � �
 	 �. ( � ( -&�+


) �� � � � � � � �

�

� � ��� � � � �� � � �$� � � �� � �� � � �� � � �� �� � � �� � ��� � �� �� � �� �� � �� � �� �� � � �� - 
 %/������ �� � ��� �� � � �0 � � �� � � �� � � �� �� � �� � 3� �� �0 ����$� �� $�� ��� �� � � � � � �� � � �� � � �� � � �6� � �� � � � � � �6�� � �� ��� � ��0 � � �� �
$� �� � � 
 �� � � ��� ���� � �� � �� �� � �  �: � �� � � � ���� � � /�� �! � � � � �� � � �� � �� �� � 6�� � � � � � �� � $� ��� 
 � $�� �� � � � � � � � ��� �� � � � � � �3� � 0 �� � ! � �� $� � ���� � �� �
 � � �� � � �� � � � ��� �! � � � �  �a� �/��� � 6�� � 
 � ��� �
$� � �� 3� � � � � � �� � � �6� �� � � � � � � � �� � � � � � �0 ��� � � � �� �� � � � � � � � �6 �( � � � � � � � ��� � ��� � �0 � � � � $� � �
 � � � �� � �� � �) � � � � � �� � � � �� �D� �� � � � �� � � - -%�� � � �0 � � � � � � � � �� � � � ! ! � � 
 � ��� ! � �� � � � � � � ! � �  �
D�� � � � � � � � � � ��� �� � � � � ��� �/�� � ��� � �6��� ��� � � � �� ��$� � � 
 �� � � �$� ��� �� � �� � ! � � � �� ! ��� � �� � � � � �� � � � �� ���� � ��� � � ��� � ��� �� � � �� � 6�� � � � � �� � � �� � 6�$� �� � 
 � � �  �#� �� �� � � ��� � ��� �� ���� � �� � � �
�� 
 � �
 � � 7�� � � �� �� � �� � 3� �� /��� � �� � $��� /�� ��  ��



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � - �

�
�

� � '&� 1
� ) �&� � � : � �� � � � ��� � �� � � &� 0( 
� � 4( 
 :9 � � �
 � �


 ( � +3�( � � � �� $��� � � � � ��� ��� � �� � � � ! � � � 6�� �� � � � � �

� � � � �&� � 
 � � �� � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � ( 6� �� ] � � � � � � � � � � � � � ���� � � � � � � � � � � � � � �� � �=! �� � ! �� $� �� � � � � �=� � � ��� � � � � � � � ��O� � � �
� �̂� � � � � ��� � �� � � ��� � �� � � � � ��� � �� � �� � �� � �� � �� � 6� � � � �


 � � � ( -( � ( � � ( � � � D� � �

�

� ( +� �&) �&� � � : � � � � 
 � �� � ��� �� � ��� � �� � � � � ��6�� � ���� � � �� ! �� ��� � � ��� � � � ���
 � �� ��� �7�� � � � � /�� � � � ��� �� /�� � �� � �� � ��� � � � �� �� � /�� ��  ��

) � ! � � �� � ��� � �� ��� � � � � �� � � � � � � � � ��� 
 � �
 � � ��� �� � � � ! � � � 6�� ��� � ��� � � �

#�� �� �� ! �� � � � � �� � � ��� 
 � �
 �� ! ��� � �� � � � �� ��� � ��

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� %�*
 
 �
 
 
 �F� ; � � �� ��� � �� � � �� � � � � � � � �:9 � $�
 	 �� � � �� ' � 
 � �

) � � � � ��� � � � �	 
 
 �
 
 
 �F�P�6�� ; � � �� ��� � �� � � �� � � � � � � � �:9 � $�
 	 �� � � �� ' � 
 � �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

; � ��� � � �� � ��� � �� ��3��� �� � ��� � � � ! � 7�� � �� �� �� ��� � ��� � �� � � ���$� �� � ! � � �� � � �� � � �� � � � � � �6�� � � � ! � �  �#� �� �� � � � � � � ��� � �� � � � ��� �� � 
��� � ��� � �7�� � � � � � � ��� � �� � ��� � � ��� � � � ! � � � 6�� �� � � ��� �� ���
� � � �� �� � ����� � /�� � ! � � �� � ��� � �� � � � ��� � � � � �� �0 � � �0 � � �� � � � � ��� �� � �� � �� � �� � �� � �� � �� � � � �� ��� � �?� ��� � �� � � � � � �� /��� �� � � � � � � � �� � �� �� �� � � � � ���$� �� � ! � � �� � � � � � � � � ��� � � � � � �� �� �� � ��
 � �
$� � � � � � �$� �0 � � � �� � ! �� � � /�� � � � � �� � � ��C A/�� ��  �#�� �� �� ! �� � � � � �� � � �0 � � �� �$� �� �! � �6�� � � � � ��?� � � �0 � � �� �� �� � ��� � � � 
 � ��� � �� 0 � � � � � � � �� � ��� � �� �� � � �� � 1� � � A �
� ����� � � � �� � ��� � � �0 � � �� �$� �� � � $�� � � �0 ��� �� � � ��� � �� �� �� � � � � � � � �?� � � �� �� � � �� ' � �
 � �$� �� 0A �
�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� " 
 �

�
�

� � '&� 1
� ) �&� � � D�� 
 � � ��� � � � � &� 0( 
� � 4( 
 D� � � �
 	 �


 ( � +3�( � � �� ����� � �� � � �� ����� � � � �� �� � � � � �

� � � � �&� � 
 � � �� � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � ( 6� �� ] � � � � � � � � � � � � � ���� � � � � � � � � � � � � � �� � �=! �� � ! �� $� �� � � � � �=� � � ��� � � � � � � � ��O� � � �
� �̂� � � � � ��� � �� � � ��� � �� � � � � ��� � �� � �� � �� � �� � �� � 6� � � � �


 � � � ( -( � ( � � ( � � � D� � �

�

� ( +� �&) �&� � � , � ��� ���� � �0 ��� ��� � � ��� � �� � � ���� � �� � �� �� � � � �� � �� � � ��� ��� �� � � �� ! ��� 3�� ! ��� �� �� � � � � � ����� � � �� ��3�?�� � � ��� �� � � �
 � �� � � �� ���� � � C A�

� � � � �� � ��� � � �� � � �� � � �� � ���� �� � � ��� � � � � � � �� � � � � �?�  !  �� � 0 � � �� � � � �� ��0 � �� �A �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� *� �
 
 
 �
 
 
 ��� �%*�
 
 
 �
 
 
 �F� ; � � �� ��� � �� � � �� � � � � � � � �:9 � � �
 � �� � � �D� ) � �
 	 �

) � � � � ��� � � %*
 �
 
 
 �F�P�6�� �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � #� � �� � � � � ��� � �� ��
 � �� � � � $����6�� ��� � �� ��� ! �� �� 3� � �� � � �� ��� � � �
�� �� �� 
 ��� �� � B �� � � � � ��� � �� ��� � � � ! � � �

� � � ��� � �� � �$� � � ����! � � � � � �� � ��� ! � �� � � �0 ��� �� � � � � � � � �:9 � � �
 � �� � � �D� ) � �
 	 �. ( � ( -&�+


) �� � � � � � � �

�

#� �� �� � � � � � � ��� �� �� � � � � � � � �� ��� � � � � ��� � ��� � �G$� � �� �� � ��� � �� � � � � � � �H�� � � � �� � � � � ��� ��� � �� � � � � � �� � � �� � �� � � � � � �� �  �:��� � O� �� � � �� 0 � � � � � � � �� � � � �� � � �� �� � �� � 3� � � �� � � ��� �� ! � � ��� � �
� � � � �� � � � � � 1� � � � �� � �� � � � � �� � � �� ! � � � ��� �� �7� �6� � � � � � � � � � � � � � �� � � /� � �� � �� �� � ��� � � �� � � � � � � � �� � � � � �� � � �� � 
 � ��� $�� � �� � � /� � ��  � ; � � � � � �� ��� � � � �� �� � � �� � � � �� � �� � �� � � � � � � � � ��� �� � � � � ! �
� � � �� �� � ����� � ��� �� � ! � � �� � ��� � �� �� � 
 � �� � � � � ���� �� � �� � � � � ��� �  �#� �� �� � � ��� � ��� �� � � ��� � �� � ��� ��� � �� 
 �� � � �� �� � ����� � ��� � ��� � � �� � � � �� �� �6��� � � �� � ��� �� �� � � �� � � � � �� � � � �7��� � � ! � ������ �
� � ��� � � ��� ��� ��� �� � �� � � �� �� ���� � � � �� ��� � �� � � ��� �� � � � �� �� �6�� �� � ��� � �� �� � 
 � �� � � � � �/������ �� � ��� � � � �$�� ��� �� � �� � ����� � �� ��3�0 � � �� �� � �� � �: ���� ��� � � �� � � � � � � �6��� �� �� � �� �� � �� ��� � ��� �
$� �0 � � �  �
#� � ��� � �� � � � �� ��� � �� � �� � � � �� �� � � � � � � �0 � � �� �� � O� �� � �� ��� ��� � �� � � � � � �� ��� � �� � � � � �� �� ��
 � �6��� � � ��� � � �� /��� � � ��� � �� 
 � ��� $����6�� ��� � � �� � �� � �� � � � � �� � � � � � � � �  ��



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� " � �

�
�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) � �
 � �


 ( � +3�( � ' � � � � � � � ��� �� � � � � � �� � � 3�� � � �� ��� � � �

� � � � �&� � 
 � � �� � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � ( 6� �� ] � � � � � � � � � � � � � ���� � � � � � � � � � � � � � �� � �=! �� � ! �� $� �� � � � � �=� � � ��� � � � � � � � ��O� � � �
� �̂� � � � � ��� � �� � � ��� � �� � � � � ��� � �� � �� � �� � �� � �� � 6� � � � �


 � � � ( -( � ( � � ( � � � D� � �

�

� ( +� �&) �&� � � � A�9 � 0 �0 � �� � �

$A�� �� � � �� � � 3�� � � 
 �� ! �0 � �3�?G� ��� �	 �� ��HA �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�� � �� 
 
 �
 
 
 ��� �	 � �
 
 
 �
 
 
 �F�

$7�%*�
 
 
 �
 
 
 ��� �� � 	 �
 
 
 �
 
 
 �F�

�

) � � � � ��� � � $7�%*
 �
 
 
 �F�P6�� � 7��� � �� � � � ��� �� � �� �� � � � � � �� ��� � �� ��� ! �� 63� � �
� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � � � �

. ( � ( -&�+


) �� � � � � � �� � � � � � � 3� � � � 
 �� ! � � � �� � ��� �� � � � 3� �$� �0 � � � � * 
 
 � � � � � - 
 
 �
� � P� ��� � ���� � � �0 ��� �� � � � � � ��
 � �6�� 
 �� � � �� 
 
 
 �6� � � � �� � �� � � �
� � � �� �  �

� �� � � � �� 
 � �� � � � � � ��� � � �� �$� �0 � � � � 	 
 � � � � � � 
 � � � � � � � �� � � � �
#� � � � � � � � � $� �0 � � � � � � � � � � 	 
 � � � � � � 0 � � �� � � � /� 0 � � �� �� �
� �! � ���� � � �� � � �  � �� � � �$� � � � � � � � � 0 � � � � � � �
 � �$� � � �� � � � � � � 0  �
, �� � � �� � � � � � O� � � � � � �� � �� � � � � � � � ��� � � � �� �� � � � ��3� � � �
� 
 � � ��� 0 �� � � �� ��� 63� �$�� � 3� � 0 �  �

� , � � � ��� �� �! � ���� � � ��$� � � � ��� /�� � � � �� � � ��� ���� � �$� � �� �0 � � �� �� � � � �� �� � � � � � �  ��  !  ��
0 � � � � �0 � �� � �� � �� � ���� � � ��� � �� � � � � � �6 ��

�

Q� �� � �� � � ��� 
 � � � �� � � �
 � �6���� � ���� � � ���� �� ����� � �� � �� � �$� � �� �� � � �� � �� �$� � 3��� �' �� � �� �� ! � �I� � ' 	 %JI� � ' 	 2J �) � � �3� 6�O� � � ��� � �� � 0 � � � 6� ��� �0 � � �� � � �� � �� � ��$� ��� �� ! �� �� � 0 �
� � � � � 
 � �� /�� ��� �	 �� �� �; � � $�� � � �0 ��� �� �� � � �� � � � � � � � /����0 � � �� �� �! � �� �� � � ��6�� � � �� �$� �� ��� �� � � � � �� ! �� � � � � �� �� � �� �� � � � �?� � � �� � � � � � �� �"A �) � � �3� 6���� � �� ! ��� ��� � ���� �� �0 � �3�� �� � � �
0 � � �� �� � ��$� �� �� � �� ��� � 7��� � � ! � ����0 � � �� �� � � � � � ��� 
 � ��� � �� �� � � ��� �� � 
 � � � ��� �� � � � � �� � � � � /����0 � � �� �� � 
 � �� � ��� � � � ��� � ��� � �� � �� ��� � � � /��� � �
 � �� � � � $����6�� ��� 63� � �� � � ��� 
 � � �  ��
#� �� � � � ��� � � �� � 
 � �6� � � ����� � ��6� � � � � ���
 � � � � � � � � �� � � � � � � � � � �
 � 7� � 
 � 6� � � � � � ! � /� � � ��� � �� � � 0 � � � � $� �0 � � � � %� � � � � � � � 
 � ' F/� � � � � � � �� ! � 0 �� � �6� � � � �� � � �� � �� � � � �� ��� � � � � �
� � � � � � � � 6�� ! �� � � � � � � �  �� ��� � � ! � ��� � �� � � � � � � ��� � �� � ��� � �� � � � �� � � ��� � �� � ��� �� �� � � � � 
 � �� �0 � � �� � � �� � ��� � �! � � �� �� � ��� � �� � 	 �� ��� �	 ��� ����� ��� � ����0 � � � ����0 � � �� � ��� � �� 
 �6� � � � �� ! � /�
� � � �� �� � �� � ��� �� ��� � � � �� � � �$� � � �� � � �� � � � � �� � 
 � � � ����� � � �� �� � � ��� � � �� � � �� �� �� �� ��� � � � ��� � ��� �� � 0 �	 
 
 * �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� " 	 �

�
�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) $�
 � �


 ( � +3�( � � � � � � � ��� 
 � ��� ����� � � �� ! ��� � �! �
 � � �� � � �� ��� � � �

� � � � �&� � 
 � � �� � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � ( 6� �� ] � � � � � � � � � � � � � ���� � � � � � � � � � � � � � �� � �=! �� � ! �� $� �� � � � � �=� � � ��� � � � � � � � ��O� � � �
� �̂� � � � � ��� � �� � � ��� � �� � � � � ��� � �� � �� � �� � �� � �� � 6� � � � �


 � � � ( -( � ( � � ( � � � D� � �

�

� ( +� �&) �&� � � � A�G. � � �� �� � � � � � � �H�

� � � � � � ��� � O� � � ��?� ���� � � ��� � � � � �A�� � � �� � ��� ��� 63� � �� � � �� ��� �
 � �$� � �� � ��� �/�� � �  ��� ��� 0 �� ! �� � � � ���� � � �� 
 � � � �#� � �� � ��� � �� �� � � � �� � � ���$� �� � � � 3� � �$� ��*
 �� � �� � ��6�� ��� � �?� � 
 �3� A�� � 
 � �$� � � ���� �� �  ��

: � � � � 
 � ��� � �3� � 0 �� � ! � �� ���� � �� � �� � �� � � �6� �� � ��� �� � � � � ��� �� � ��� �� � �� �
 � � �� � �� �� � � � � � �0 � �3� �

$A�� � � � ��� � � �� � ��� � �

' � �� �� � � � � � �� ��$� � �� �� � � ��� � � �� ��� � �� ��� ! �� 63� � /�� � �� �� � � � � � � ��� ��$� � � � �� � � � � � � L�� � � � ��� � �� ���� � � ��� � � �� � ��� � �0 � �3� �?�� 0 �� 63� �C A�0��� �� � � � �� � ��� � � � � � � �� � � �� � 0 � � �� � � � �� � � � � O� � � � � � �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�� � �" 
 
 �
 
 
 ��� �� - �
 
 
 �
 
 
 �F�

$7�� � %�
 
 
 �
 
 
 ��� �� 
 � �
 
 
 �
 
 
 �F�

#� � �� 
 � � � ���� � � ��� ���� �� �� � � � � � � ��� �$� �0 � � � �� "2�" 
 
 �
 
 
 �� � � �� 	 " �
 
 
 �
 
 
 �F�

) � � � � ��� � � � 7�� �2
 
 �
 
 
 ��� �� �
 
 
 �
 
 
 �F�P�6��

$7�%*
 �
 
 
 �F�P�6��

#� � �� 
 � � � ���� � � � � ��� � �� � � ��� ���� �� �� � � � � � � ��� �$� �0 � � � �	 �� *
 �
 
 
 �� � � �� �%*
 �
 
 
 �F�� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � � � �
. ( � ( -&�+
 ) �� � � � � � 7�D� � � � � � �� �� � � � � � � � �� � �
 � �$� � � � � 6� �� � � � �� � �� � � � � � � � � � �

� �
 � � ���� 0 �$6�� 
 ��� �%
 �� � /�� � �  �0 � � � � ��� � �� �� � � � ��� �� � � � � 0 �
?� �$� � �� � � �� � �A�

� �

�

@�� �� �6�� � � �� 6� � � � ��� �� �� � �� � �I� � ' 	 *J�� � � 0 � � ��� � �� �! � �
 � �� � � � $����6�� ��� 63� � ��� �� � � � �� � �� � 
 � � � �� �� � � /�� � � ��� � �� �� � � �� �� � � � ��� �� � � �� � ��� � �3� 6�� � � � � �� �� ��� � ��� �� � � � �� ��� � ��� � 7�
���0 � � �� �0 �� � �6�� � �� � � �� � ��� � ��� 
 � ��� � �� � � � ! � �  �#� �� ��� �� � ��� � �6�� �� � ��� � �� � �� � �� �� � � � � � 7�� 6� � � � ��� �� � � � � � � � � �� � � �� � � � ��� � ��� � � � � � � � �� � �� 63� � ��� ��� � � �
 � �6�� �! � �� � � �� � ! � �
� � � � � �� �� � �� � � �� � � �� �� � � �� � 
 � � ��� ��� � �� �
 � �$� � �� � ��� �/��� � � �0 � � 3� � �� ! �� 63� � �$� � ��  �a� �/�� � �� �� � � � � � ��� �� � � � � ��� ���� �� � � � � ��� �� � 3� �� 63� � �� � �� � ��� $�� �� � �� � � � �$�� �� � ��� � 6�� �� �
�� � � � � ��� � ��6�� � � ��� �� �� �� � ���� ��� � �� � � � �� � �� �� � � � �0 ��� �� � �� � � �� � � �� � �� � ��� � � ��� � � �� 
 
 �6� � � � /�� �  ��� � �� � � ��� � � O� � � ��� � � �  �
#� �� � �� � �� � � � � � � � ��� � � � � � � � � �� � � ��� � � � � � � � �� ��� ! � � 63� � � � � � � �� 
 � � � /� � � �� � � � � � � � � �� � � � � � � � � � �� � � � �� /� �� � � ��� � � � � � �� � � �� � � /� � ��  �D��� � ��6� � � � � �� �$� � ! �
 � � � �� � � � � �� � � � � � � � �
� � � � � /�� �0 � 6� �� � � � �� � � �� ! ��� � �� � � � � O� � � � � � ��� �� � 0 � � �� � � � �� � � �� � �  �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� " � �

�
�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) � �
 2�


 ( � +3�( � ' � � � � � � � �� � � � � �� ! ��� � � � ��� ����� � � �� ! � � � �

� � � � �&� � 
 � � �� � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � ( 6� �� ] � � � � � � � � � � � � � ���� � � � � � � � � � � � � � �� � �=! �� � ! �� $� �� � � � � �=� � � ��� � � � � � � � ��O� � � �
� �̂� � � � � ��� � �� � � ��� � �� � � � � ��� � �� � �� � �� � �� � �� � 6� � � � �


 � � � ( -( � ( � � ( � � � D� � �

�

� ( +� �&) �&� � � � � � � � ��� � �� ���� � �
 � �� � � � $����6�� ��� � � � � � � �! � � � �7�� � � � � � ���� �
 � �� � � � $����6�� �� ! � � � �� �?� � �  ��� ��� � � � �� �� ��� � � �� �A�� � � ��� �� � � � � � �� ��� � � � 
 � � � � ��� � � � � � � � �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� *� �
 
 
 �
 
 
 ��� �%*�
 
 
 �
 
 
 �F� ; � � �� ��� � �� � � �� � � � � � � � �:9 � � �
 � �� � � �D� � � �
 	 �

) � � � � ��� � � %*
 �
 
 
 �F�P�6�� �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � #� � �� � � � � ��� � �� ��
 � �� � � � $����6�� ��� � �� ��� ! �� �� 3� � �� � � �� ��� � � �
�� �� �� 
 ��� �� � B �� � � � � ��� � �� ��� � � � ! � � �

� � � ��� � �� � �$� � � ����! � � � � � �� � ��� ! � �� � � �0 ��� �� � � � � � � � �:9 � � �
 � �� � � �D� � � �
 	 �. ( � ( -&�+


) �� � � � � � � �

�

#� �� �� � � � � � � �?� � � $�� � � �0 ��� �:9 � � �
 	 �� � � �D� � � �
 	 A��� �� � � �� � � �� � � � � � � � �� ��� � � � � ��� � ��� � �G$� � �� �� � ��� � �� � � � � � � �H�� � � � �� � � � � ��� ��� � �� � � � � � �� � � �� � �� � � � � � �� �  �: ��� � � ��� �$� �
� � � $�� � � �0 ��� �� � � � � � � � �� � � � � �� ! ��� � �� ��3�� ��$�� � � � ��� �� 63� � �� � � ��� 
 � � � �� � � ��� � � � 
 �� ! ��� � ��� � � ��� � � �� � ��� � �� � �� � � ��� � � � � � � �� �� 3� �  �#� �� �� � � � � � � �0 ����� � ��� � � � � � ��� � �� � � �� �
� � ��� � �� �� � � �� � ��� � �� � � $� � �� � �� ��� � �0 � � � � �� � � � �� �� �� � ��� � � �0 ����$� �� � � � � � � �6��� �� � � � �� � �� �� � �  �a� �/��� �� �� � � � � � � �0 ����� � � � � � �� � � � ! � � �� � �� ����6� � � �� � �� �� � � � � �! � � � � �� � � �0 ����
� � � � �� � �� �� �� � � � ! � � � � � �
� � �� � � � ! � � ��� �� � � � � � �� �� � ��
 ���� � �0 � � �� �� � � � � � ��� � � �8*
 B �� ��� ���� � � � ! � � /�0 � � �� 
 � � ��� � �� � �� � � �� � � �� � �� � � � �� � � � � /�� � � � � �� �� � � � �� �� � � � ��� ��� �� �� � � �� � ��� �� � �� � ��6 ��
� �� � �� ��� � �� � �� � � � �� ! 6�� � � �$� � � �� � 
 � �� � � � ��� ��� �� �� � � � � � � �� � � �� � � � � �� � � �� �� � 
 � �$� � � �� � � � 7�� �� ! � � � �� ��� �� � � � �� � �� � ���� �� � � � � � �� � ��� �� � � � � ��� ��� � � ���6�� �� 3� � �� � � � � � � ��� �
� �� � � � � � ���� 
 � �� �� � �0 � �� � /��� � � �� � � � � � � � �� � � ��� � �� � � � � ��� � �� � �
 � �� � � � $����6�� � � �� � � � � � � �  �#� � ��� � � ��� ��� �� � 
 � �� � �� �� � �� �� �� ! � � � �� ��� � �$� �  �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� " " �

�
�

� � '&� 1
� ) �&� � � � � � � ! � � � 6�� � � � � � � � �� � � &� 0( 
� � 4( 
 � ' � 
 � �


 ( � +3�( � : � � �� � � � �� ��� � �� ��� � � � ! � � � 6�� �� � � � � � �

� � � � �&� � 
 � � �� � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � ( 6� �� ] � � � � � � � � � � � � � ���� � � � � � � � � � � � � � �� � �=! �� � ! �� $� �� � � � � �=� � � ��� � � � � � � � ��O� � � �
� �̂� � � � � ��� � �� � � ��� � �� � � � � ��� � �� � �� � �� � �� � �� � 6� � � � �


 � � � ( -( � ( � � ( � � � D� � �

�

� ( +� �&) �&� � � ) �! � � �� � ��� � �� ����� � ��� � ��� � � �0 � � � ��� 
 � ��� ����� � � �$� ! �� � ��� �� � � � �� � 0 � 7�� �� � ���� � ��� � �� ��� � �� � ��6�� � � � � � � � ��� �� � � � � � �� � � � ! � � /�� � � 
 � ���� � � � �� ����� � � �� � � �� � ��� � �0 � �3�C �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� %�*
 
 �
 
 
 �F� ; � � �� ��� � �� � � �� � � � � � � � �:9 � $�
 	 �� � � �:9 � � �
 � �

) � � � � ��� � � � �	 
 
 �
 
 
 �F�P�6�� �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � � ���� �� � �� � � � ��� � �� �� � � � � � ! � � � � �� � � � �� � �� � � � �� � � � � 
 � �� �
� � B �� � � � � ��� � �� ��� � � � ! � � �

: � � � � O� � �� �� � �� �� �� � � � ! � � � � ���� ���3� �6��� ��� � � � � � � �� � � � ! � � �
$6�� 
 ��� �� 
 
 B �

� �

. ( � ( -&�+


) �� � � � � � � �

�

#� �� �� � � � � ���� �� � � � � ��� ��! �
 � � ��� � ��� � � � ������ � 6�� � 
 � �� � ��� � ��� 
 � ��� � �� � � � ! � �  �
#� �� �� � � � � � � ��� � �� � � � �� � 
 � � � ���� �� � �
�� � ��� � � �� � �� � �� �� �� � � � ! � � � � ���� �� � ��� � �6�� �� � ��� � �� � �� � � � � � ��� ��� � �
 � �6����� ��� � � � �  ��
: ���� ��� � � � �� � ���� ��� � � ���6��� �� �� � � �0 � � ��� �� 3� � �� � � �� � � ��� � � � ���
 � ��� ���� � � �� � �� �� � � �� � ��� � ��� � � � ! � � � 6�� � � � � � � � �� � 6�$� ��� � �� � � � �� � �0 � � � ��� � �� �� � � ��� ��� � � � �?�  !  �� � � � 
 � ��
� � � � � � �� � � � ! ��� � � � � � �� � �C A � ( � � � � 
 � �6� O� �� 3� � � ��� � � � 0 ���� � �� � � ��6� � � �� � � �� � � �� � � �� 
 � �� � � � � � � � ! � � � � � � � �� � � � � � � � ��6� �� � � � � �� � �� � � ��
 ���� � � �� ��� 0 �� ! � �� � � � �� � �  � : �� �� � � �� � �
� � � � � � � �6��� ��� 3� ��� �� �� � � � � � ���� � ��� 63� � �� � � ��� 
 � � � �� � � � �� �
 � �6�
 � �� � � � $�� �� � � �� � � � �� �$� �� � � �� � ��� � �� � � ��� � � � � �6�� 
 � � �0 � � � �0 � �� � �� � � �� �� � � � � � �  �#� � � ��� � � $��� � �� �� � 6�
� � ��� � � � �$� � 3��� � � � �� �� �6 �#� � �� � � � �� � � ��� � ��� �� � � � � � �� �� � ��
 ���� �  �: � � � � � � � � �� � � � � � �� � �� � 6�� �� � �� �� 6�� �� �! � �� �� � � ��� � �� ��� �� � � � �� ��� � ��� � �  �� ����� �� �� � � ��� �$� �� � ! � � �� � � �
� � � � �� � �6��� �� � 
 � � � �  �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� " � �

The Vidourle basin 
France 

Brief description of the basin 

� ( � / �0
� -
�0( 
2 � &� 
5 � �( � � � 3�+(6
� 
 
 �3� �
� 3�-� � ( 
� -
�0( 
, � +&� 6
2� 
 �3� 4�
	 32 , ( � 
� -
&� 0� , &�� � �+6
� � 
 �
 
 
 �
� � 7� ) ( � � �&� � 
&� +�&�3�&� � 6
( 6� � �� � ��' �� �� �: � �� � � =� � � �� � � � �� ��� �̂ � =� � ! � � � � ��� ��� � �� �� � �� � �
 � �� � � �� � �&�� � � � �� �� ��� � �� � � �
� � � �� � � �� �
�
&�� � � � �� �� �
 � � �� � � � � � �� ��� � �; =
 � � � � � �� � � � �� �� � ��� ��� � �' � � ��� � � � � � � � �� � �  �� � � � �� � �� �� �� � �� � � � �� � � ��� � � ��� �� � 7�

·  �� � �� � � � � �&�� � � � �� �?� A/�0 ��� �
 � �6�� �� � � ! �� ���� �� � � �?Z� 
 b A7�� ����� � � �� � � � � � � � � �$6�2
 
 �� ��� ��� � �� �� � ��� 
 �3� �#� � �
&�� � � � �� �� � � �� �� � � � � � �� �0 �� �� �� � � ��� ��� � � �� � ��� �� �&���3� �� � � � �� � � �� � � � � 0 �
 � ��� 6 �

·  � �� � � $�� � ��� � �� � �� � � � � ! � � � � � �� � � � � � �� � � �� � �� �� �� � �?. A�0� � � � ��� � �� �� 0 ��� �� �� � � ! �6�� � � � � � � L�

·  � �� � �� �&�� � � � �� �?; A�0� � � � ��� � � � �
 � � � ! � � � � � 
 � � � � ���� � � � � � � � ��� � �� �0 � �� � � �� � � � � � 
 � � � �� � � � ��� �� �$� �� � �� � � �� � �� � � 6�
� � � �� �$� �� ��� �� � 
 � � � �� �� � � � ��� �� � � � �� � �� � � 
 6�� � �� � �

·  �� 0 � &�� � � � �� � ?, A� 0� � � � � �� � � � �
 � � � �� � � �3� � � � � � � ! � � � � � � � � � � � � � �� � ! �� � � � � � � �� �� /� 0 � �� � � �� � � � � � �� � � �� � � ��� �� �
� �� � � � �� ��  ��

&�� � � � �� �� � � �� �
 � �6��� � � ! � �� � �� � ! �� � � 7��� � �� � � � � � ��� 0 ���� � ��� �
 � �6�� � �3� � �� � � ��� � �� �� � � � �?� � � � � �� ��6�� � �� � � � ��� � � �
0 �� ��6A� � � � 
 � 3� � � $6� �� � � � �� � �� � � �� � /� � � � � � � � � � � � � � � � �� � ! � �� � � ��  � #� �� � � � � � �� �� � � � � �� � �� ?! � � ! � � � � �� /� � 6� � � �� ! �� /�
� ��� � ��� C A��� � � � ��� �� � �� � ��� ��6�
 � �6�� � 
 � � � �� �� � � �� �� � � �  �
�  !  �� � �� � � � �� � �� � � ��� �� �� � �� � ��� ��� � �� � � � �� � �( � � �� � $� � �2�� �	 
 
 	 �� ��� � � �  �:� ��� � �� � ��� 0 �� ! �	 " �� � � � � /�� � �� 
 � � � ! � �� ��
" 
 
 � � � � � � � � � � ��� � � � � � �� � � &�� � � � �� � $� � ��  � � �� � � � � �� � �� �� 
 � �� � 0 � � � � � � � � � � � � $� �0 � � � � %� � � � � � � � � � � � � � � � �� � � �� � �
$� ! �� � �� ! �� ���� � �� � �� �� � � � � � �� ! �� � ��� � �� � � � � /�� � � �� � � �� � � �� � � �� �0 � � �� � � � �� �! � � � ��� � � �� � � �� � � �� ��� 
 � � ��  �	 �� � 6� �
�� �� � /�� ���� �
 � � � �0 � � � �$� � 3�0 ��� �� ��� � ���� ��� �� � ��� � �� �� �� � � �$� � �  �
9 � �� 7��� �� �� 
 � � ��0 � � �� � � � �� � � � � �� � �G�� ��� 
�� � � �H�� � � �� � 
 � � � � �� �� � � � �0 �� � � �� � � � ��� � � ��� � �&�� � � � �� �$� � �� �� �� � �  �	 � �
� � � � �� �0 � � � �3���� � �� � � �� � � � ! � � �� � � � � �� � �� � � �� � � � ��� � � �� 
 
 
 �' F�I� � ' � 2J �
�
� � � � � ��� � �� ��� �� � � �� ��3�� � � ��� � ! �$� � � �� � � �� ���� � �3� 6�� � ��� � � �� � � � �� � �� � ��$6��� � �� � � � ��� 
�� 	 �� �� � 	 ��� �� � � � � �� �0 � � � ��� � � � � � � � �� � ��� 0 �� ! �( � � �� � $� � �	 
 
 	 �� �� � � �� � � �� �" �6� � ��
?	 
 
 � �	 
 
 %A�� � ��� � �� �� � �� � ���� � � � �0 � � �� � � �! � � � �I� � ' � *J �; � � �� � �� �� � � �� � �� ��� � ��� ��� � �� � ��� 0 �� ! ���� � � �  �
) � � �3� 6��� � � � ��� ��� � ��� � � ��� �� � ��� � �� � �� ��� � � �� ! �� � �� � � ��6��� �� � � � � � ��� � ��� � �� � � � �� ��� � �� � ��� � �� �� � 7��� � � � �� �� � � � 6�� � �� ��� � 
 � � � ���� � ���� ��� � � ��� � ��� � � ��� 
 � �
 � � ��� �� �� � � �� � ��� �� � �
�� �� � � �0 � 6�� � �� � � �� � � �?�� 0 ��� � � ��� 
�/�	 �� �� � �
�
 �� 
�/�- " �� � � �� �� � ����� � /�� ��  A �) 
 � � � ���� � �� � � �� � ��� � ��� ��� � � �� � � � � � � �6 �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� " *�

Vidourle basin - General overview of the action plan 
�

� � '&� 1
� ) �&� � � . � � �� �� �� � � �� � � � ! � � � � ��� � ��� 6� � � &� 0( 
� � 4( 
 . � ( 
 *�


 ( � +3�( � � � ��� � �� �� � � � � �

� � � � �&� � 
 &�� � � � �� �$� � �� �?� A� � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� M� ��� � �� �� � �� � �� �=
 � � ��� � �� � � ��� � � � � ��� � � �� � � ��� �$� � � �� �� � ��� �&�� � � � �� �


 � � � ( -( � ( � � ( � � � ' � *�

�

� ( +� �&) �&� � � � A�� �� � � ��� � � � � � ��� ! �� � � �� � � �6�0 � � � �� ! ��6� �� � � ���:9 � $�
 � �

$A�D� $��� �� 0 � � � � � � � �� � �$� � ��� � � � ��� � � ���:9 � � �
 	 �

� A�� � �� $��� � � � � ��� ��� � �� � � � ! � � � 6�� �� � ���:9 � � �
 	 �

� A�' � � � � � � � ��� �� � � � � � �� � � 3�� � � �� �� ���D� ) � �
 	 �

� A�� � � � � � ��� 
 � ��� ����� � � �� ! ��� � �! �
 � � �� � � �� �����D� ) $�
 *�

�A�' � � � � � � � �� � � � � �� ! ��� � � � ��� ����� � � �� ! ���D� ) � �
 - �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�� - 
 �
 
 
 �F�
$7�� 
 �
 
 
 �F�

� 7�- � 
 �
 
 
 �F�
� 7�- �	 � 
 �
 
 
 �F�

� 7�� 
 �� %
 �
 
 
 �F�
�7�*�
 
 
 �
 
 
 �F�

) 
 � � � ����� 
 � � �� � � ��� � � �� �� � � �� � ��� � �� � ��� � �	 *�2� 
 �
 
 
 �F�� �  �- � B �� ���� � �� 
 � � � ���� � � ��  �

) � � � � ��� � � � 7�2
 �
 
 
 �F� �
� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

, � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� � 4&�( � �
� � +�+

$7�� �� � � � � � � ��� ������ � �
� 7�� �� � � � � � ��� ������ � �
� 7�� �� � � � � � � ��� ������ � �

� 7�� �� � � � � � ��� ������ � �
�7�	 �� � � � � � � ��� ������ � �

$7�2
 
 �
 
 
 �F�
� 7�� *
 �
 
 
 �F�
� 7�� 
 
 �
 
 
 �F�

� 7�� *
 �
 
 
 �F�
�7�� 	 
 �
 
 
 �F�

:� � �� � � ��� � � �� �� � �6��� � �� � � �0 � ! � � �� � � ��� � �� � � � ��� � �� ���� � �� �� �  �#� � 6�� � � � � ���� � ��
� �- " 
 �
 
 
 �F�� �  �%B �� ���� � �� 
 � � � ���� � � ��  �

�

� , � � � � �� ��� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � � �
( � � � � �� ��� � �� 0 � �� � �� � � 
 � � 7�
��� � � � � �  �� *B �� ��� � �� � � ����� �� � � � �� � $�$� � �� ��� � �� 
 �6� � � �� � �� � � �� � � �� � �� � �� � �
��� � � � � �  �� 2B �� ��� � �� � � ��� �� ��$� � �� �� � � �� ��� �� � � � �� ��� 
 �6� � � �� � �� � � �� � � �� � �� � �� � �

. � � � ����� � � � � �� � ��� � � �� � � � � � � ��  �

. ( � ( -&�+


) �� � � � � . � ��� � �3� � 0 �� � ! � �� ��� ��3�� � � �� ��� �� 3� � �
( � � � � �� � ��� � �� ��� 63� � �
� � � � � ��� � �� ��� � 1� � � ��� �	 ��� 0 � � �
, 6� � � �� �� �� 0 � � 0 � �� ����� � � � �

. � � � ����� � � � � �� � ��� � � �� � � � � � � ��  �

�

#� � �� �� � �� � � �$� � � �� � ���� �	 
 
 	 /�� � ��� 0 �� ! �
 � �6�� � 
 � � � �� �� � � � ��� ��� � �� � � � �?	 � �� � � � � � � �3���� � �� �Z� 
 
 
 �' F�� � � � ! � �A �:��� � 
 � � � �� �" �6� � � �� � � �� � �?	 
 
 � �	 
 
 %A ��
� �3� 6�� � � � � ��� � ��� � �� �� � ��� ��� � ��%B �� ���� � �� 
 � � � ���� � � �� �� � � �� �� � � �6�� 0 � � � � � ��� �� � � � � �� � � � � � � � � /�0 ��� ��� � �� � � � ��� � �� � �� 	 �� � ������ � �M� $�  �#� �� �� �� � � � � � �� � ��� � ��� � � � �� � � � �� � �
�� � �� � � � � �� � � �� � �� � �� � � ��� � ���� � � �� � ��� �� �7��� �� � � �� � � �� � � � �� � � �� O� �� � � � ��� � � �� � ��� �� �
#� �� �� �� � � �� � ��� 6�0 � � �� � $� ���� � �� � �� � � ��� � �� ��� � � � � �� � � � ��� � �� � � �� � ��! � 
 � � � � � � ��� � � �0 � � �� 0 � � � � � �� �" 
 B �! � � � ���� �	 
 
 �  �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� "%�

�
�
�

� � '&� 1
� ) �&� � � : � �� � � � ��� � �� � � &� 0( 
� � 4( 
 :9 � $�
 � �


 ( � +3�( � � �� � � ��� � � � � � ��� ! �� � � �� � � �6�0 � � � �� ! ��6� �� � � � � � �

� � � � �&� � 
 &�� � � � �� �$� � �� �?� A� � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� M� ��� � �� �� � �� � �� �=
 � � ��� � �� � � ��� � � � � ��� � � �� � � ��� �$� � � �� �� � ��� �&�� � � � �� �


 � � � ( -( � ( � � ( � � � ' � *�

�

� ( +� �&) �&� � � � A�� � �� � � �� � �� ��� � � ��� � �� ! �� � �0 � �3� �?*�� � 0 �! � � ! �� ! �� �� ��� � �A�

$A�� �� $� � � ��� � �� ��� �� 6� � � � ��� �� � � � ��

� A�:� � � � 
 � � � � ��� ��� � � �6�0 � � � �� ! �� 6� �� � �7�� � 0 �� � � � � � � � � � /��� � �� �� ! �� ��� � �� � � ���� � ��� �� � � � ! � �� ���� � �� �� � � � �� � ��� � �� ��� �� � ��� � � � � ! � �C �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�- 
 �
 
 
 �F�

$7�*
 �
 
 
 �F�

� 7�" 
 �
 
 
 �F�

�

) � � � � ��� � � � 7�	 
 �
 
 
 �F�P�6�� �

� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� �� � � � � � � � � � � ��� ! � � � � � � � � �6�0 � � � �� ! � � � � � � �� � �� � ��� �� �3� � �� � �� � � � � � �� � �� � � � � �� � � � � �� � � �7� �� � 	 
 
 	 /� ��� � � �6� �� � 3�%��� � � � � � � � � � � � � � �0 � �� �� �� � � � � � � � � �� � � � � �� � �� �� 
 � �� � � �� � � � �� � �
$� ! �� � �� ! �� � ��� � �� � �� � � ���  ��
#� � � � � � �� �� � � 
 � ��
 � � � � � � � � � �� � � � �� � � � � ��� � � � �� � �0 ��� � � � ! � � � � � �� � �� �� � �� � � � � �� � �� � � � �� � � � � � 
 � � � � � ��� � � � 
 � ��� $�� � �� � � � 6� � � � �� � ��0 � � �� � � � �� � �� � � � � � �� � � �� � � �� � � � � � � � �� �
�� � �� � � � ���� � � ��� � � � ! � � � 6�� �� � � �� 
 � � �$� �� � � �� �� �� �� ��� �� � �� �� � � ��� � � � � � �  �� � � � ��� �� � � �0 � � �� �� � � �� � ��� 
 � �� �� � �� � ��� � � ��� �$� ��� 3� � �� � � � � � �� ! �� � ��� � ��� �� � � ��6�� ���� � �� �� � � �
� 
 � � � �( � � � �� �� ��� � �� �� ! �0� � �� �$� �� � � � � � � ��� �! � ���� � �� � � ��� � ��� �� ��6� �� �  �
, �� � � � � �� � � �0 ��� �� � � � �� ��� ��� 0 �� ! �( � � �� � $� � �	 
 
 	 �� �� � � �� � � 0 � � ��� � ��� �� � ���� �� � �6��� 3� � �� � � �� � � �6�� � � � 7����� �� � ���� ��� � � � � � � �� � � ��� � ��� � �� � � �� � � �?� � �� � � � � � � � �6�� � A�� 
 � � ��
� � � � � /�� � � 6�� � � � �� �� � � � �� � � ��� � ��� �� � ��� � � � � ! � � �� � � �� � ��� � ��� $��  �#� � � /��� � 6�0 ����� � ��$� � � 
 � �� � � � � � �6��� � �� � � ����� � �� � �� �� � ���� ��� � � � � � �  �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� "2�

�
�
�

� � '&� 1
� ) �&� � � : � �� � � � ��� � �� � � &� 0( 
� � 4( 
 :9 � � �
 	 �


 ( � +3�( � D� $��� �� 0 � � � � � � � �� � �$� � ��� � � � ��� � � � � � �

� � � � �&� � 
 &�� � � � �� �$� � �� �?� A� � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� M� ��� � �� �� � �� � �� �=
 � � ��� � �� � � ��� � � � � ��� � � �� � � ��� �$� � � �� �� � ��� �&�� � � � �� �


 � � � ( -( � ( � � ( � � � ' � *�

�

� ( +� �&) �&� � � � A�� 
 �� � � � � � � � ��� � �3� �� ��� �� � � � ��

$A� ( � 
 � � � �� 0 � 6� � � �� � �� � � � �� � ��� ! � �� �� � � � ��� � � �� � �� � � � � � � �� ��� � 7� �� � � �� �� � � � �
� � � �� �� � �� � � � � ! � � � 6� � �� � � /� � � $��� � � � � ��� ! � � ?" 
 � �� � 2
 P6�A/� � � ��� �� � � �� � �� � � �� � � � �
� � � �� �� � ��� � 0 � � � � � � � /�� � � �$���� � C �

� A�:� �� � � � ��� � ��� �� � � � � �� �

� A�; � � � ��� � �� ��� � �) $� � � 
 � �� �6�� ����� � � �� ��3��� �� � ��� � ��� � �� �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�� � �
 
 
 �F�

$7�� � �
 
 
 �F�

�

) � � � � ��� � � � � 7��
� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

, � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� � 4&�( � �
� � +�+

$7�� �� � � � � � ��� ������ � �?$� � �� �7�" 
 �
 
 
 �F�P�6�A�

� 7�� �� � � � � � � ��� ������ � �?$� � ��7�� 	 
 �
 
 
 �F�P�6�A�

� 7�� �� � � � � � ��� ������ � �?$� � ��7�" 
 �
 
 
 �F�P�6�A�

$7�� *
 �
 
 
 �F�

� 7�"2
 �
 
 
 �F�

� 7�� *
 �
 
 
 �F�

� 7�! � � ��� � ���� �� �� � � ��� ! �P�6� � � �P�� �� � � ��� �" � 
 �� �� � � � � �?� � 
 
 
 �� � � ���A�

�

#� � �� � � � � � � � �) $� � � 
 � �� �6�0 � � �� �� �� 6�� � �� ��� � � ��� � � � � � � � �� � � �� � �� � �� �� � � �� ��37�� � ��� � ��� � �� � �� � �� ��� � �� � �� �� � �� � � ��� 
 � � �� /�� �� � � � �� � ��� � �� � ��� � � � � � ��� � ��� �� � � �� �� � �� � 3� �� �
� � � ��� ��� � �� � � � �� ��� � /�� � ��� 0 �� � �� � ��� � ��� � �� � � � �� ��� � �� � ��� � �� � ��� � �� �� � /�� ��  ��
( � � 
 � 6� ��� ��� 0 �� ! ��� � �( � � �� � $� � �	 
 
 	 �� �� � � �� � � 0 � � ��� � ��� 
 � � �0 � � � �� � � � �� �3� � 0 ��� � ��� �� � � �� � 6�� � � � � /��� � 6�� ��� � �� � � E��$� ��� 
 � ��� � ������ � � � �� � �� � � �� � � �� � 1� � � �� � � ��� � 6�� � � �
� � ��� 0 � � � �� � �� � 0 �
 �� �� � ���� � �� �� � � �� �! � ��$�  �#� �� ��� � � � ��� �� ��36�$� � � 
 �� � � � �� � � �� �� 0�� � � � ��� � � �0 � � � �� �� � � �� � � � �  �
: ���� �� �� � � � � ��� �� � � �6�� � ��� �$�� � � �� ��� � � 
 � 6��� �� � �� � � �� � ��� ��� 
 � ��� � �� 0 � � � � � � � �� � � �� � �� � � � � � � � � � � � �� � ��� � �� � � � �� ��� �  �#� �� �0 ����� � �� �� � � �! � �� ! �� � � � � � �� � ��� � � �� � � � � � � � ��� �
�� � �� � � ��� �� �� �� � ��0 � 6 �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� " - �

�
�

� � '&� 1
� ) �&� � � : � �� � � � ��� � �� � � &� 0( 
� � 4( 
 :9 � � �
 	 �


 ( � +3�( � � � �� $��� � � � � ��� ��� � �� � � � ! � � � 6�� �� � � � � �

� � � � �&� � 
 &�� � � � �� �$� � �� �?� A� � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� M� ��� � �� �� � �� � �� �=
 � � ��� � �� � � ��� � � � � ��� � � �� � � ��� �$� � � �� �� � ��� �&�� � � � �� �


 � � � ( -( � ( � � ( � � � ' � *�

�

� ( +� �&) �&� � � � A�, � ��� ���� � �� ��� � � �� �� � ��� � � � ! � � � 6�� �� � � �

$A�� �� $� � � ��� � �� ��� �� � � � ���� �� � � � �� �� � ��� �� � ! � �� �� ��� � ���� ��� �� � � � �� ����� � � �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�2
 
 �
 
 
 �F�

$7�� � 
 �
 
 
 �F�

� 7�� �� $� � � ��� � �� ��	 %�� �� � � �?%P6� � �A��� �� � 
 � � �� � �$� � �6�� � � � � � � � �
 ���� ! � � �0 ��� �� � � � � � �� �� ��3�� � � �� 	 �0 ��� �� � 
 � � � �� ��3�

) � � � � ��� � � � �
� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

, � � � � �� ��� � � ; � � �� � ; � � � � � �� �
� � 4&�( � �
� � +�+


� 7�� �� � � � � � ��� ������ � �?$� � �� �7�" 
 �
 
 
 �F�P�6�A� � *
 �
 
 
 �F� �

�

� � �� �� � � �� �� � � �� � � �
 � �6�� � � � � � �� � � ��� � ��� � � �� �� � � � ����� � /������ �� � � � � � � �6��� �� � ! � � �� � �� � � � �� � �6�� � � � ! � � � 6�� �� � �  �#� � � � ��� � �� � � ��� � ��� � � ��� �� � ��� � �� � �G0� � �� � � � �0 � � �cH�$� ��� �� � �
� ��� � � � � ��� � �� �� �� � � � ��� � � � � � � � � � �0� � � � � � � � � �� � � � � � ��
 � � �� � 3� � � � ��� �� 3� � � � � � ! � � �� � ��� � � � �� � �� � � /�0 � � �� � � �� � �� �� � � � � � � � � � � ���$� � � � � � � � 
 � ��� $�� �?� � � �0 � � � � c�0� � � cA/� � � 0 �
0 � � �� �� � � � �� �$� �� 
 � � � � �� � �� � � �0 � � � � ��� /�� ��  ��
: ���� �� � � � � � � � ��� �� � ��� �� � � � � � �� � � � � � �� ��$� � �� �� � � �� �� � ��� � ��� �� $� � � ��� � �� � �� �� � � �0 � � �� �� � �� � � �� � �� � �� � � �� �� � � �0� � �� �$� �� � � � ! � � � � � �  �
#� � �� � � � �� �� �� � � � �� �� � � �6��� �� � � � �� �� � � �� � � �� �� ��� � �� � ��� � � �0 � � �� �$� ��� 3� �  �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � 
 �

�
�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) � �
 	 �


 ( � +3�( � ' � � � � � � � ��� �� � � � � � �� � � 3�� � � �� ��� � � �

� � � � �&� � 
 &�� � � � �� �$� � �� �?� A� � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� M� ��� � �� �� � �� � �� �=
 � � ��� � �� � � ��� � � � � ��� � � �� � � ��� �$� � � �� �� � ��� �&�� � � � �� �


 � � � ( -( � ( � � ( � � � ' � *�

�

� ( +� �&) �&� � � � A� ; � � � ��� � � � �� � � 0 � � � � � � 
 � �� �7� � � � �� � � 	 � � �� 	 
 
 � 
 
 
 � � � � � 
 � � � ! � � � � � � � ��6� _ � � 
 � � �� � /� ' � � �
� 
 � � � ! � �� � � � � ��6 �#� �� ��� �� � � � � �� � � � � ��67�	 � �' � �  ��

$A�� � �� � ��
 � ��� � �� ��� ���� � � � �� �� �� � � � �  �D�� � � � � �� � � � � ��67�� *�' � � �

� A�) 
 � � � ���� � ��� ���� � �� �� � �� � ��� � �%
 �� � �� � ��� ��� ��� �  ��

� A� ; � � � � � �� ��� � � 0 ��� � �� � � � � � � �� � � �� � � � �� �� � � � � � � � �� � � � � � � � �� � � � � � � �� �� � �� � � � �� � � � � �� � ��� � �
� � ��� � �7�� �
 � �$� � �� � � ���� � � � �� �� �� � � �� � � ��� � C �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�%�
 
 
 �
 
 
 �F�

$7�	 �
 
 
 �
 
 
 �F�

� 7�	 � 
 �
 
 
 �F�

� /�$7��� ����� � �� � � � �� ��� � �� ���� � �� �� � �� � � ����� � ���� � �� � ��� �	 
 �6� � � �  �; � � �� �� � ��� � �� � �� � �6�� � 
 � � ��� � �� � ��� � �� �� � �� � � �� � �?	 
 
 � �	 
 
 %A�� � � �
�� � �� � � �� � �6�%��� � � � 
 � �� � �_ �	 ���� � � � �� �� � �

) � � � � ��� � � � �

� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

, � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� _$7�	 �� � � � � � � ��� ������ � �?$� � �� 7�2� �
 
 
 �F�P�6�A� � 7�� " 
 �
 
 
 �F� �� � 4&�( � �
� � +�+


� 7�� �� � � � � � ��� ������ � �?$� � ��7�" 
 �
 
 
 �F�P�6�A� � 7�� *
 �
 
 
 �F� �

�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � � � �

. ( � ( -&�+

) �� � � � � ( � � � � �� ��� � �� 0 � �� � �� � � 
 � � 7�

�� � � � � � �  � � *B � � �� � � �� �� ��� �� � � � � � � � � $�$� � �� � �� � � � 
 �6� � � �
� � �� � � �� � � �� � �� � �� � �

��� � � � � �  �� 2B �� ��� � �� � � ��� �� ��$� � �� �� � � �� ��� �� � � � �� ��� 
 �6� � � �
� � �� � � �� � � �� � �� � �� � �

� �

�

( � 
 � � � ��� � � � � 
 � �� � �� �� � � � 6�� � �� ��� � � �� � � 
 �� � �� � �� 
 � � � ���� � � � � ��6�� ��� 
 �' � �  �#� � 6�0 � � � �� � � �� �� � ��� � � �� ! �( � � �� � $� ��	 
 
 	 �� �� � � /��� � � ! � ��� � 6�� � � �� � � �! � � � �� � � �� � � � �� � � O� � � ��
?�� � � ��� � � �� � 
 � � � A�� 
 � � ��  �#� � � � �� �� � �� � � �� � 
 
 �� � �� � �0 � ��� � � � �� � � �� �� � � � �� �� � ��� ��� � �$� � �� ��� � ��� �� � � � ��� �� �� � �0 � �� ��� � � �� �� 0 � � ��� � �� �� � � ��� ��� � ��� 0 � � �� � � ��� � ��� � �$� � ��  �
� � �� � � �� � �� � �� � �� � ��� � �� � � � � ���� � ��� �
 � �6�� � � � � � �
 � �� � � �� � O� �� � � �� � � � ���� � �?� �� � �� � /�� � � � �� � � ��� � A �� � ��� � �� �� � �0 ������ � ��� � � �" �6� � � � /�� � �6�� ���� ��� � �� � � ��� � ��� � �� � 0 �� � � � � ��6�
� � � �$� �� � � � �� 
 � ��� $��  �@� 0� 
 � � /������ �� �� � � � � ��� � ��� �� � �� � �0 ����$� ��� � � � � � � ��� �� � � � � ��� �� � � � � � ��� � ��� ���� � � � � ���� � �� � � �$� ����0 ��� �� �� � ��� �	 
 �6� � � �  �� � � � ��! � � ! � � � � 6�� � 3� ����
� � � � �$�� ��� �$� ��� �� �� �! � �� �� � � ��� � � $� � �� � �� � � � � 
 � �� � �� �� � � � �� � �� � �� ���� 
 � � ��� � �$� � �� /�� � ��� �$� �� � �� � �� � 6�� � � �� �$� �� �
 � �6�� �! � �� �� � � ��6��� �� �� � � �� ��3/�� � � ��� �
 � �6��� � � ��� � �� � � ���  �: ��
�� ��� �� � � � � ��� � ��� 
 �� ��� � �0� � �� �$� �� � � � �� � �� � � �� ! ��� � �� �� � �� � � �� � /��� � �� � �� 
 � � � ���� � � � � ��6�� ��� ��� �*�' � �  �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � � �

�
�
�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) $�
 *�


 ( � +3�( � � � � � � � ��� 
 � ��� ����� � � �� ! ��� � �! �
 � � �� � � �� ��� � � �

� � � � �&� � 
 &�� � � � �� �$� � �� �?� A� � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� M� ��� � �� �� � �� � �� �=
 � � ��� � �� � � ��� � � � � ��� � � �� � � ��� �$� � � �� �� � ��� �&�� � � � �� �


 � � � ( -( � ( � � ( � � � ' � *�

�

� ( +� �&) �&� � � � A�@6� �� � ��� �� �� � �� � /��� � �� � �� ! �� � �� � � �� � ��� � �� ��� �� 3� � �

$A�' � �� �� � � � � � �� ��� � �� ��� ! �� 63� � �

� A�� � �� � � �� � �� ��� � �� ��� ! �0 � �3� �

� A�; � � � �� � � ��� � �� ��� � 0 �� 63� � �

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�� %
 �
 
 
 �F�

$7�� �
 
 
 �
 
 
 �F�

� 7�� �
 
 
 �
 
 
 �F�

� 7�	 �
 
 
 �
 
 
 �F�

�

) � � � � ��� � � � �
� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

, � � � � �� ��� � � ; � � �� � ; � � � � � �� �
� � 4&�( � �
� � +�+


$7�� �� � � � � � ��� ������ � �?$� � ��7�" 
 �
 
 
 �F�P�6�A� � *
 �
 
 
 �F�� �

�

� , � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � � � �

. ( � ( -&�+

) �� � � � � . � ��� � �3� � 0 �� � ! � �� ��� ��3�� � � �� ��� �� 3� � �

( � � � � �� � ��� � �� ��� 63� � �

� � � � � ��� � �� ��� � 1� � � ��� �	 ��� 0 � � �

, 6� � � �� �� �� 0 � � 0 � �� ����� � � � �

� �

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � 	 �

�
�
�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) � �
 - �


 ( � +3�( � ' � � � � � � � �� � � � � �� ! ��� � � � ��� ����� � � �� ! � � � �

� � � � �&� � 
 &�� � � � �� �$� � �� �?� A� � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� M� ��� � �� �� � �� � �� �=
 � � ��� � �� � � ��� � � � � ��� � � �� � � ��� �$� � � �� �� � ��� �&�� � � � �� �


 � � � ( -( � ( � � ( � � � ' � *�

�

� ( +� �&) �&� � � � A�� � �� � � ��� � �� ��� � � ��� � � � � � � �� �� 3� � �?� � ��� �" 
 ��� � �
 �� � � ��� � � � � �A�

$A�D�� � ��� � �� � � � � �� ! �
 � �� � � � $����6��� �� 
 
 �� � � � � � �

� A�� � � � �� ��� � �� ��� ! � �� � ��� � � ��� � �� � � � ��� ��� �� ! � � �� �
 � �� � � � $����6�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�� �
 
 
 �
 
 
 �F�

$7�� �
 
 
 �
 
 
 �F�

�

) � � � � ��� � � � �
� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

, � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� � 4&�( � �
� � +�+
 $7�� �� � � � � � ��� ������ � �?$� � ��7�" 
 �
 
 
 �F�P�6�A�

� 7�� �� � � � � � ��� ������ � �?$� � ��7�" 
 �
 
 
 �F�P�6�A�

� *
 �
 
 
 �F�

� *
 �
 
 
 �F�

�

�

� � ��� � �� A��� �0 �� � �6�� � � � � � �� ! �� � ��� � �� � � � �$����6��� �$� � � ����� � � � �� �� � ��� � � ��� �� � � � �� ��� � � � � � �� � � �� � �� � � ��� � �� � �$� ��� �� ! � �� � � � � � � ��� �� � �� � � ��� � 1� � � �  �:� �� � � � ��� � /�� � �� � � � � � � � � �
� � � � ��� ��� � /� � � � � ���� � � � � � � � � � � � � � � � � � � �� �� ��
 � � � � � � � � � � �� �  �#� �� � �� �0 � 6� � � �� � � �� � � � �� �$� ��� � �0 � � �� �$� � � � � � � �  � ) � � �� � �$� � �� � � � � " 
 � � � � � � � /� � �� � � � � � � � � � � � � � � � � � � �� �� �
%� 
 
 
 FP� � � � � �� �  �$� �0 � � � �" 
 �� � � �*
 B �� ���� � �� � � ��� � �� �� � � � �  �
< � � � � �� � ��� � �$A/������ �� � � � � � � � ��� ��� � � ���6�� � � � � �� ��� �� 3� ��� �� � � � � ��� �� � � �! � �� � � � � � � � ��� � �� � � � � �� ! �
 � �� � � � $����6�� ��� � � � � �  �( � � � �� � � ! � � � � � � �0� � �� ��� � �� � � ��� � � ��� �� � ��� � �� ��
� � O� �� � � �� � � � � � � � �� � � �� � $� �� �� � ��� �� � �
 � �� �� 0 � � �� �� � � �� ! �� ���� ��� � �� � � �� � �?� ��� �" �6� � � �A�� � ��� � ��� � � � � � �� � � �� � � � � � � ��� ��� � �� � � � ���� � �  �
; � � � � � �� ��� � �0 ��� �� � � � � � � �� �� � �� � �� �! � ��� � �� � ��� � �	 
 
 	 �� �� � �  �: ���� �� �� � � � � ��� �� � � � ��� � ��
 ���� � ��� �� �� � � �� � � � � �� � � � �7�

·  � � ��� � � �� �� � � � �� � ��
 ���� � ��� �� �� � � � � � ��� � � � � /��� � � �� � � � � � � ��� �� �� � � �� ��3L�

·  � � � � ��� � ��� � � ��� � �� � � � ��� 3�� ! ��� �� �� � � � � � ���� � �� �� � � �� � 1� � �  �
� �� � �� ��� � �� � � � �� ! ��� �� � � � � � ��� �� � � � � ��� �� � � � � � �� � �� � �� � �� ��� ! �� � ��
 ���� � �?�  !  ��� ��� � �
 �� � 6� � � �A�� � � �� � � � �� � � ��� � �� �� � � � � � ��
 � �� � � � �� � �� �� �$� �� � � �� �� � ��� ! �� � �� � � ��� �  �#� � �� � ��� � �
� �� � �� � �6��� �� ! � � �� � ��� � �� � � ��� � � �� �� � � �� � � � �� � ��� � /�� �  �� � � � � �� � � � � � � � � �� � O� �� � � ��� �� � ! � � �� � ��� �� �� � � � � � � /��� �� � � �� � � �� � ! � ��� �� �0 ��� �� � � � � � � /�� ��  �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � � �

The Moselle-Sarre basin 
France, Germany, Luxembourg 

�

Brief description of the basin 

� ( � / �0
� -
�0( 
5 � �( � � � 3�+(6
� 	 
 �3� �
� 3�-� � ( 
� -
�0( 
, � +&� 6
 2 
 
 
 �3� 4�
� � 3� ��&(+
� � � ++(46


��� � � � � � 7�
��5 � � � � � 6��
��� � � � � $� � � ! ��

#� � �' � � � ��� ��� ��� � �� � �� ��� �$� �� �6�� ���� � �� � �� � L��� � �� � � � �� � � � � ��� ��� �; � $�� � � �  �

 � &� 
��&, 3�� �&(+6


��( � � � � �
��( d�� ��

� � 7� ) ( � � �&� � 
&� +�&�3�&� � 7�:� �� � � � ��� � � ��; � � � �� � �� � � ��� � ��� � �� � � �� � ��� � �� � �' � � � ��� �� � � �( � � � � �
; � � � � � � �� � � �� �� � � � �� � �� � �$� � 3��� �� - 2� /�0 � � � �� �� � � �� � �� � �0 � �3�� ! �! �� � � �0 � � �� � ��� �  �: �� ��� � ! � ��0 � � ��� �
� � �� � � �� � ��� � �� 6� � � �� ! 6�� ����� � � � �� � � ��� ��� � � � �� �� �� � � � � � � � � � ��� � � ��� � �� � � 
 � � ��� � �� � ��� �� �  �
: � �� - 2%/�� � ��� �� � ! � 
 � � � � � � �� ��� ! � � � � � � ��$� �0 � � � �� � � � � � /�5 � � � � � 6�� � � �� � � � � $� � � ! �0 � � �� �! � � � ��� �
� � � � � ��� �� � �� $��� � �� � �� � �� � � ��� ��� � � � � � ��� � ��6� �� � �� � �0� �� � ��� 
 � �� ��� ��� � �' � � � ��� �$� � ��  �
� � ��� 0 �� ! � � � 
 � � � � � �� � � � � �� � � - - � � � � � � � - - � /� � � � � � � /� 5 � � � � � /� . � �! �� � /� � � � � � $� � � ! � � � � � � � � , � �� � �
� �� �� �� �� � � �� � � �� � � � � 
 �� � � � � � �� � �3� � �: � �� � � � ��� � � ��; � � � �� � �� � � � � � � � �� � � � � � �� � ��� � � � � � ' � � � ��� � � � � �
( � � � � ��� �� � � � � � � �� � �� � ��� � �� �� � �� � �� �� � � � �?� � �� � �� � � �� � � ��� � /�� � $� � � �6�" �� �� - - � A �#� �� �� � � � � � � ��0 � � �
� � � �� �� ��6�� � � � �� � �$6�� � � $� � �� �� �� � ��� �� - - 2 ��
�

The action plan 

#� � �� �� � �� � �� ��� � � � �� � �� � ���� �7�

·  � � � � � ��� � �� � ��� � �� ��3�� ��� � � � ! � � �

·  � � � ��� � � ��� � �� � ��� � ��� � � � 
 � � � � ��� � �� �� � � �� � � � � � � ��� ! �� � � �� � � � � � � � � � � ���6� �� � � �

·  �� � � � � � �� ! ��� � �� � �� � ��� � �� � �0� �� � ��� �� � � ��� � �� � �� � ��� � ��� �$� �� � �� � �� � ��� � �' � � � ��� �� � � ��� � �( � � � � �� �
 � � �  �

' � � � ��� �$� � �� �

( � � � � �$� � �� �

� � �� � �$� � �� �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � " �

� ��� � � � � � � � � � �� 3� � � �� � � �� � � �� � �� � � � �� ��� � � � � � �� � � � � ��� � � � �� � � � � � ��$� � � � � � � ��$�� �0 ��� � ! � � �� � � � �� �0 ��� � � � ! � � � � � �� � � � � �� � ��� � � � � � � � � � �� � � ��� � � � � � � O� � ��� � � � � � �� � � � � �� �� ��
� � 
 �� � � � � � � �: � � � � 
 � � � � ��� � �� � � �6� �� � � �� � � ���$� �� �� � � �1� � �� ��� � � � � � � /��� � �� � � � ��� �� ���� �� � �  �
' � � � � � � � �� � � ���� � � � � � ��� � �� � � $�� � ��� � �0 � �� � �� � � � ! � � � � �/��� � � �� �� � � �� ! /�� ! � �� � ��� � � �� � � �� � � � � ��6�� � � � � � � � � �  �
D� � � ��� �� �� � � � $��� � � � ��� �� � /� �� � �
 �� � � �� � � � 
 � � ��� � � � � � ��� $� � � � �� � � � � � �  � #� �� � � � � ��� � � $� �� � �� � �� � �
 �� � � �� � � � � � � � � � � � �� � � � ��
 ���� � � � � � � � � � � � � � �� � $� ��� �� ! � � � �� � � � /� �� � �� � �
� � � �� � ��� � �� � �! � � � � �� � � ��� ��� � �� � � 
 � � ��� � �� � �� � ��� ��� � �� � �0 � �� � ��� �� � � � �� � �� �� � � �  �
� �� � � � �� �� �� � � � � � �� � �� � ��� � �' � � � ��� �( � � � � �$� � �� ��� ��� � ��� �! � �� �� � � ��� � � � � ��� � �� � �� � � � ! � � �� � � �� � �6�$� �� � � �� 
 � � ��� � � � ! � �� � � � � � � � �� � � �6�� ! ��� �� � ��
 ���� � �� � � �� �� � ! ��� � �� �
 � �$� � � �
� � ��� � � � �� � � �
 � �6���� ��� � �� � � � �$������ � ��� �� � 
 � ��� � �� � � � � �� � �� �� � � � ��� � � � � �
 � �  �#� � � /�� � ��� 6�� � � ���� �� �� ��� �� � � �� � � � � �� � � � � �� � � � ! � � � � ��� � �� � � ��� � � �� ��� �� � � � �� � � � ! � � � � � �
. � � � � �� � ��� � � � �� �� �� � � � �� /�� �$� � �� �� � �� � �� �� � ��� � ��� � �� � � 
 � � ��� � �� ��� �� � � � �� � � ��� � �� � � � ! � � � � ��� � �� �� � � �� � � � � �� � � � � �� � � �� � �7�

·  � 
 � � � ���� � ��� � �$� � � � �� � �� � ��� � � ��6�

·  � � �� �� ! �� � �� ��3�� 0 � � � � � � � �

·  �� 3� �0 � �� � ��� �� �� � � � � � ��

·  � � �� � ��� � �� � �0 � �� � ��� ��� � �� ���$� � �� �

·  � � � 
 �� � �� � � � � �� � � �0 � �� �  �
5 �
 � � ��� � �� 
 � � � ���! � � �� �� � ��� ��$� � �� �� � � �� /�� � ��� 0 �� ! �� � � � � ��� � � ��! � � �� �� � 
 � �$� � � �� � � �� � � �?� � �� � � � � � �6� � �7�� - - 2A7�

·  � � � � � ��� � �� � ��� � �� ��3�� ��� � � � ! � �7�� � ��� � � � � � � �$6�	 
 
 
 /��� 
 B �$6��� � �6� � � �	 
 
 � L��	 � B �$6��� � �6� � � �	 
 	 
 �

·  �� � � � 
 � ��� � �� �� � � �� � � � � � � ��� ! �� � � �� � � � � � � � � � � ���6� �� � �7��� � � � � � � �0 � � � �� ! ��� � � ���� � �� � ��� �� 	 � �� � ����	 
 
 
 �� � � �� � ��� �	 " � �� � ����	 
 
 � �
#� � �� � ��� � �� � � ! � � � � � /�� � �� � �� ��� � �$� �� 0 /��� � �� � � � �� �� � �� �� � �� � � � � � � � �� � � $�� �� ! ��� � � � �	 �� � � � � ��� � � ��! � � �� �0 ��� �� ��� �� � �! � � � � �� � �� � � � � � � � �� �� �� ! �� ���� � � � � � �� ! ��� � �� � � � � ��6�
� ��� � �� � ��� � �� � �0 � �� � /�$� � � � �$� �� �� � �� �� � � ! � �� � � �� � �� � � �� � �� � �� �� � � � �� �� �  �#� � �� 
 � � � ���� � � ��� � ��� � �� � � � �� ��� � �� � ��� � �� �� � ��� �� � ��� � �� � �� ��� 
 
 �' F�� � ����	 
 	 
  �
�
�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � � �

Moselle-Sarre basin - General overview of the action plan 

�
�

� � '&� 1
� ) �&� � � . � � �� �� �� � � �� � � � ! � � � � ��� � ��� 6� � � &� 0( 
� � 4( 
 . � ( 
 � �


 ( � +3�( � � � ��� � �� �� � � � � �

� � � � �&� � 
 ' � � � ��� �� �( � � � � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� � �� E� � ��� � �� � � �� � ��� � ��� � � � � ��� � � �� � � � ��� �$� � � �� �' � � � ��� �( � � � � �


 � � � ( -( � ( � � ( � � � ' *� $�

�

� ( +� �&) �&� � � � A�� �� � � �� ��3�� � � � �� ! �� � � �� � � � � � �� � ��� � �� �:9 � � �
 	 �
$A�� �� � � ��� � � � � � ��� ! �� � � �� � � �6�0 � � � �� ! ��6� �� � � �� �:9 � $�
 " �
� A�:� � � � � � �� ! �� � �� � ��� � �� � � � $����6�� ��� � ��� ����D� � $�
 	 �

� A�:� � � � � � �� ! �� � �� � ��� � �� � � � $����6�� ����� � � � �� �� � �� � � �0 � ��� � � � �� �D� � � �
 " �
� A�' � � � � � � � �� � � � � �� ! ��� � � � ��� ����� � � �� ! �� �D� ) � �� 
 �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7��� � �� � � � ��� �� � � � � � � �� �
$7�� �
 
 
 �
 
 
 �F�
� 7��� � �� � � � ��� �� � � � � � � �� �
� 7�" � 	 �
 
 
 �
 
 
 �F�
� 7�*� �
 
 
 �
 
 
 �F�

� � ����� � �� � � � �� ��� � �� ���� � �� �� � �$� �0 � � � �� - - 2�� � � �	 
 	 
 �0 ������ � � ��� �� �� 
 
 �' F�� � � � � � �  �. � � ! � ��$6�	 
 
 
 �0 � � �� " /� �' FL�$6�	 
 
 � ������ �
	 	 " �' F�

) � � � � ��� � � � �

� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ) 
 � � � ����� � �� � � � �� ��� � �� ���� � �� � ��� � �� �� � �� � � ����� � � ��� ��� � �
� � � � � ��� � � � �� � � � � ! � � �$6� 	 � B �$6� 	 
 	 
 �?0 ��� � � � �� � � � � � � �� �
� - - 2�� ��� � ��� � A�

� 9 � �� � ��� � �� �� ���� � �� � � ��� ��� � � � ! � � ��� �� � � 
 �� � � �

. ( � ( -&�+

) �� � � � � ) � ��� �� � ��� � �� � ��� � ��� � � ��� � �� ! �� � �! � � ! �� ! �� �� ��� � � �� � � �� � �

0 � � � �� ! ��6� �� � �  ��
: � � � � 
 � � � � ��� ��� � � � ! � � � 6�� �� � � �
� � �� � � �� � � � �� �� � � � � � ��� ! � � � � �� �  �< � � �� � � 	 � � � � � � �$6� 	 
 
 
 �
� � � �� � ��� �	 " �� � � � � �$6�	 
 
 �  �
: � � � � � � �� ! �� ��� �� � � �� � �� � � � �� ��� � �E�� � � � � ��6�
:� � � � � � �� ! �� ��� 0 � � � � � � � �� ��� � � � �� ��� � � �

� �

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � *�

�
�

� � '&� 1
� ) �&� � � : � �� � � � ��� � �� � � &� 0( 
� � 4( 
 :9 � � �
 	 �


 ( � +3�( � � �� � � �� ��3�� � � � �� ! �� � � �� � � � � � �� � ��� � �� � � �

� � � � �&� � 
 ' � � � ��� �( � � � � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� � �� E� � ��� � �� � � �� � ��� � ��� � � � � ��� � � �� � � � ��� �$� � � �� �' � � � ��� �( � � � � �


 � � � ( -( � ( � � ( � � � ' *� $�

�

� ( +� �&) �&� � � � A�� �� $� � � ��� � �� ��� � � � �� � � ��� � � ����� � ��� � �� ����� � � �� ��3�� � � ��� � �� � ��� � ��� � �� ��� � � � ! � � �

$A�:� �� � � � ��� � �� ��� � $��� �� ���� � ! � �� � � �� ��� � � ��� �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 9 � �� �� � � ��� � ��� � �� 7��� �� �� � � � � � � ��� �� � � ��� ��� �� � � � �! � � � � � ��� � �� � ��6�� � �G�� � � � �� ! ��� � �� ��3�� ��� � � � ! � �H/�*� �' F�?� � � �� � � � � � � �D� ) � �
 "A�

) � � � � ��� � � � �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ) 
 � � � ����� � �� � � � �� ��� � �� ���� � �� � ��� � �� �� � �� � � ����� � � ��� ��� � �
� � � � � ��� � � � �� � � � � ! � � �$6� 	 � B �$6� 	 
 	 
 �?0 ��� � � � �� � � � � � � �� �
� - - 2�� ��� � ��� � A�

� �

. ( � ( -&�+


) �� � � � � � 0 � � � � � � � �� ���� � �� � � � �� ��� � �

D�� � � � 
 � ��� � �� ��� �� �� � �� �� �$� � �� � � �� � � �

� �

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � %�

�
�

� � '&� 1
� ) �&� � � : � �� � � � ��� � �� � � &� 0( 
� � 4( 
 :9 � $�
 " �


 ( � +3�( � � �� � � ��� � � � � � ��� ! �� � � �� � � �6�0 � � � �� ! ��6� �� � � � � � �

� � � � �&� � 
 ' � � � ��� �( � � � � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� � �� E� � ��� � �� � � �� � ��� � ��� � � � � ��� � � �� � � � ��� �$� � � �� �' � � � ��� �( � � � � �


 � � � ( -( � ( � � ( � � � ' *� $�

�

� ( +� �&) �&� � � � A�� �� $� � � ��� � �� ���� � � � � � ��� ! �� � � � �� �

$A�; � � � ��� � �� ��� � � � � ���6� �� � � ��� �� � ��� �� � ���� � � �� � � � � � � � � � � ��

� A�, � 
 � �� � � � � ��� ��� � � � � � �$� � �� ��� � ��� �� � � � � �� ��� � �� ��� � �� ��

� A�D�� � � � ��� � �� ��� � �� �?� 6� � � �� ! 6/�0 � � �� � �A�

� A�:� � � � 
 � � � � ��� ��O� � � ���� ��
 � �� � � � � � � �� �� � �� ! �� � � � � ��� � ! � � �

�A�:� � � � 
 � � � � ��� ��� 6� � � �� ! �� �� � � � �� �

! A�:� � � � 
 � � � � ��� ��� � �� � � � � ��� � �� � � � ! ��� � � � � � ��� ! �� � � �� � � �

� A�; � � ��� � � ��� � �� ���� � ��� � �� � � � �� ��� � �� ���� �� � � � ��� � � ��� � � 
 � � ��� � � �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � �
 
 
 �
 
 
 �F� � �� � � � �� ��� � ��� � �� ��� � ��� � �� 
 � � � ���� � � � ��� � �� ���� � �� �� � �?� - - 2�	 
 	 
 A �
 /� �' F�$� �0 � � � �� - - 2�� � � �	 
 
 
 L�	 /%�' F�$� �0 � � � �� - - 2�� � � �	 
 
 � �

) � � � � ��� � � � �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ) 
 � � � ����� � �� � � � �� ��� � �� ���� � �� � ��� � �� �� � �� � � ����� � � ��� ��� � �
� � � � � ��� � � � �� � � � � ! � � �$6� 	 � B �$6� 	 
 	 
 �?0 ��� � � � �� � � � � � � �� �
� - - 2�� ��� � ��� � A�

� �

. ( � ( -&�+

) �� � � � � ) � ��� �� � ��� � �� � ��� � ��� � � ��� � �� ! �� � �! � � ! �� ! �� �� ��� � � �� � � �� � �

0 � � � �� ! ��6� �� � �  ��

: � � � � 
 � �� � � � ! � � � 6�� �� � � �

� � �� � � �� � � � �� �� � � � � � ��� ! � � � � �� �  �< � � �� � � 	 � � � � � � �$6� 	 
 
 
 �
� � � �� � ��� �	 " �� � � � � �$6�	 
 
 �  �

: � � � � � � �� ! �� ��� �� � � �� � �� � � � �� ��� � �E�� � � � � ��6�

� �

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � 2�

�
�
�

� � '&� 1
� ) �&� � � D�� 
 � � ��� � � � � &� 0( 
� � 4( 
 D� � $�
 � �


 ( � +3�( � : � � � � � � �� ! �� � �� � ��� � �� � � � $����6�� ��� � ��� � � � �

� � � � �&� � 
 ' � � � ��� �( � � � � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� � �� E� � ��� � �� � � �� � ��� � ��� � � � � ��� � � �� � � � ��� �$� � � �� �' � � � ��� �( � � � � �


 � � � ( -( � ( � � ( � � � ' *� $�

�

� ( +� �&) �&� � � � A�� �� ��� ��� � �� ���� � �� � �� � � �� � �� ���� � � � 
 �� � � �� � � � � �

$A�� � ! � �� �� �6�� � � �� � ��� ���� ����� � ��� � �� ��� � �� �0 � �� � ��� �� �� � � � 6�� � � � �� � � �� � �� � � � ��� � � � � �

� A�� � � � �� ��� � �� ���� �� � � �� � � �� � � � �� � � �� ��� � � � �� � � �� � �� � � � � ��� �� � � � � ��� �� � � � � � ��� ����� � ��� � �� ��� � �� 0 � �� � �

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 9 � �� �� � � ��� � ��� � �� 7��� �� �� � � � � � � ��� �� � � ��� ��� �� � � � �! � � � � � ��� � �� � ��6�� � �G�� � � � � � �� ! ��� � �� � �� � ��� � �� � � � � ��6��� ��� � �$� � �� H/�" � 	 �' F�?� � � �
� � � � � � � �D� � � �
 "A�

) � � � � ��� � � � �
� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ) 
 � � � ����� � �� � � � �� ��� � �� ���� � �� � ��� � �� �� � �� � � ����� � � ��� ��� � �
� � � � � ��� � � � �� � � � � ! � � �$6� 	 � B �$6� 	 
 	 
 �?0 ��� � � � �� � � � � � � �� �
� - - 2�� ��� � ��� � A�

� �
. ( � ( -&�+


) �� � � � � � �� ��� � ��� � � ���� � � � �� � � #� �� �� � � � � � � � �� � � ��� � ��� �� �� *
 �3� 4�� � � �  �

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� � - �

�
�
�

� � '&� 1
� ) �&� � � D�� 
 � � ��� � � � � &� 0( 
� � 4( 
 D� � � �
 " �


 ( � +3�( � : � � � � � � �� ! �� � �� � ��� � �� � � � $����6�� ��� �� � � � �� �� � �� � � �0 � ��� � � � � � � �

� � � � �&� � 
 ' � � � ��� �� �( � � � � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� � �� E� � ��� � �� � � �� � ��� � ��� � � � � ��� � � �� � � � ��� �$� � � �� �' � � � ��� �( � � � � �


 � � � ( -( � ( � � ( � � � ' *� $�

�

� ( +� �&) �&� � � � A�� � � �� � � �� �� � � � � �?� �*" � �3� A�

$A�� � �� � 
 ��� ��� � ���� � � �� �� �� � �?%
 �3� 	 A�

� A�:� � � � � � � �� � �� � ��� � �� � � � � ��6�� ��� ! � �� � ��� � � ��� � � �� � � �?	 %
 �3� 4A�

� A�:� � � � � � � �� � �� � ��� � �� � � � � ��6�� ��� � � � � ��� � � � � �?%%/� �3� 4A�

� A�; � � � �� � � ��� � �� � � � ��� � �� ��� � 0 �� � �� � ��� � �$� � �� � �?*�� ����� � � �� � A�

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� " � 	 �
 
 
 �
 
 
 �F� #� �� �� � � � � ���� � �� � � � �� � ��� � � �� � � � �� � �� � ���� �� � � � � ��� �� � � � � � �
 � �� � � � $����6�� � � ��� ��� � � � � � � �� � �� � ��� � �� � � � $����6�� ��� � ���  �: ��� � �� � � ��� ��� ���
�� � �� � � � �� ��� � �� ���� � �� �� � �$6�	 
 	 
  �

D�� � � � � �� � � � � � � � �$6�	 
 
 �0 � � � �� 	 �' F�� � � �� 2" �' F�$6�	 
 
 �  �

) � � � � ��� � � � �
� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ) 
 � � � ����� � �� � � � �� ��� � �� ���� � �� � ��� � �� �� � �� � � ����� � � ��� ��� � �
� � � � � ��� � � � �� � � � � ! � � �$6� 	 � B �$6� 	 
 	 
 �?0 ��� � � � �� � � � � � � �� �
� - - 2�� ��� � ��� � A�

� �

. ( � ( -&�+

) �� � � � � � �� ��� � ��� � � ��$� � � ��� �

� � � �� � � ��� � � � �� � � $��� �� L� � � 
 � �� � � � � �� � �� � � 0 � � � � � L�
� � � � � � ! � �� ��! � � � � � 0 � �� � �$� � �� � /�� � � 
 � � ��� � �� ��� � � � �� � �

� �

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� *
 �

�
�
�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) � �� 
 �


 ( � +3�( � ' � � � � � � � �� � � � � �� ! ��� � � � ��� ����� � � �� ! � � � �

� � � � �&� � 
 ' � � � ��� �( � � � � �$� � �� � � � � 3� � ( 
� -
&� -� �2 � �&� � � D�� � �� E� � ��� � �� � � �� � ��� � ��� � � � � ��� � � �� � � � ��� �$� � � �� �' � � � ��� �( � � � � �


 � � � ( -( � ( � � ( � � � ' *� $�

�

� ( +� �&) �&� � � � A�:� � � ����� � ��� � �� ��� � 1� � � � � � �� � � � � �� � � ��� � �� � � � �� ��� � �� ��� � �� 
 � � ��� � � �� � ��� � �

$A�' � �� �� � � � � � �� ��� � � �� � ��� � ��� �� � � �� � � �� � � � ��

� A�; � � �� � ��� ���� � �� � 
 � �� � � � � ��� ��
 � �� � � � $����6�

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� *� �
 
 
 �
 
 
 �F� � �� � � � �� ��� � ��� � �� ��� � ��� � �� 
 � � � ���� � � � ��� � �� ���� � �� �� � �?� - - 2�	 
 	 
 A �	 	 �' F�$� �0 � � � �� - - 2�� � � �	 
 
 
 L�� %�' F�$� �0 � � � �� - - 2�� � � �	 
 
 � �

) � � � � ��� � � � �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

� , � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � ) 
 � � � ����� � �� � � � �� ��� � �� ���� � �� � ��� � �� �� � �� � � ����� � � ��� ��� � �
� � � � � ��� � � � �� � � � � ! � � �$6� 	 � B �$6� 	 
 	 
 �?0 ��� � � � �� � � � � � � �� �
� - - 2�� ��� � ��� � A�

� �
. ( � ( -&�+


) �� � � � � : � � � � � � � � �� 0 � � � � � � � �� ��� � � � �� ��� � � �� � �

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� *� �

The Oise-Aisne basin 
France 

�

Brief description of the basin 

� ( � / �0
� -
�0( 
5 � �( � � � 3�+(6
� " 
 �3� �?) �� � A�
� 3�-� � ( 
� -
�0( 
, � +&� 6
� % 
 
 
 �3� 4�
	 32 , ( � 
� -
&� 0� , &�� � �+6
	 �� � 
 �
 
 
 ��
� 0�( ( 
2 � &� 
+�� ( �� 0(+6�

��< � � � � �) �� � �
��� �� � � �
��� � 0 � � �) �� � /�0 ��� ��� � ��� 0 � � ��� � � ��$� �� ! �� � 
 �! � $�� �


 � &� 
��&, 3�� �&(+6�
��� �� � � �?� � � ��� � � � � ��� �; � � � �] ! � � A�
��� �� � �

� � 7� ) ( � � �&� � 
&� +�&�3�&� � 6�� � �� � �� �) �� � �� �� � � �
#� � �) �� � ��� �� ��� �$� �� �6�� ���� � �( � �� �  �
�
: � � � - - � �� � � � � - - � /�� � 
 � � � � � �� � � � � � � � � � � � � � �� � �� � �) �� � � � � � � � �� � � �$� � �� � � � � �0 � ���� � � �� �
�� � �� � �� �$� �� � �� �  � � � � � � � $� � 3� � � � �6� �� � � � � 0 � � � �� � �� � � � � � � 
 � � �� � � � 6� � � � � � � � 	 � �� � " �
��� � � � � � � � � � � �� �6� � � � � �� � �� � � � � � � � � � �� � � ��� 6� 0 � � �� � 
 � �6� ��3� �6� � �! � �� �� � � ��6� � � � � � � �
�� � �� �� � � � � O� � � � � �  �: ��0 � � ��� � � �� � � �� � � ��� �� �� $� � � �� �� � �� � ��� � �� �� � ��� � ��� � � � � �� �� � �� ���
� � �� � � � � � � � 0 � � � $� � � � � � � � � � �� � � � � � � � � � �� � � � � ��� � � $� �0 � � � � �� � � ) �� � �� �� � � � � � �� � �� �
?� � �� ��� ! �! � � � � �� � ��� � � ��� � �� � � ���� �A/��� � �Q� �� � �� ! � � � 6�� � � �( �� �� �� ! � � � �� � �� � � �� � � 
 �� � � �� � � � � � � � � �0 ��� �� �� � � � �?� � 
 �� � � � � � �/�� � 
 �! � ��� � C A ��
) � ���� � ��� �� ! � /�� �; � � � �� � �0 � � �� � � � � � �� � � � ! ��� � � � �� �� � � �� � � � ��� �� � � � � ��� ��� � � � ��� � ��� � �� �� � � � � � ��
 � ��� 
 � �
 � � � � ��I� � ' � %J �:� ���� ��; � � � �� � �0 � � �� �! � � � �� � � �*�6� � � ���� � �?	 
 
 
 �
	 
 
 *A�� � ��� �� �� � � �� � �� ���� � �0 ��� ��� � ��� � �G�� � 
�� 
��� ��� �� � H/�� � � �� � � �� �� �! � � � �� 
 � �6�*�6� � � � �$� �0 � � � �� � � �� � ��! � 
 � � � � � � ��� � � �� � � � �� � ! �� � ��� �� � � � � ��� �� � �� � � �� � �� � � � � � �� � � M� � �� �
� � � �� � � � � �� �� � �� � � � �� ! �� � � � � � �  �: � �� � �� �� � � � � � � � � ��� � ��� � ��� � �� � � � �� ��� � �� � ��� � �; � � � �� � �0 � � �� �� � � � � ��� �6� � � �	 
 
 � �I� � ' 2� J��� �� � � � � ��� �� � M� � ����� � � � �� ��� � � � � � ��0 � � � � 
 � � �
� � � � � � � �6�� � � ��� �� �� � ��� � �� � � �� �� ! ��� � �� � � � ���� � � ��� � ��� � �� � � � 0 �� ! �� � ��� � �; � � � �� � �� ��� � �	 
 
 * �
( �� �� � � � � � � � �� ��! � � �� �� � 
 � �$� � � �� � �7�

·  �� � � � � � ��� � �� � � �� � � � � ��6�� ��� � � � �� �� � � �! � � � � �

·  � � � 
 � � ��� � �� � �� � � � ! � � ��� �� �$� � �� � � �� �� � � �� � � � � �� � � � � �

) �� � �� �� � � �$� � �� �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� *	 �

·  � � � � ! � � � � ��� � �� � 
 �! � �� � �� �
 � � � �

·  � � � � � � 
 � ��� � �� � � �� � � �� � � ��� � �� � �� �� � � � �� �� � �

·  � �� � �� ! 6��� � �� 6� � � � ��� �0 � �3� ��� �� � � � � ��� �� � � � � � �� �� � � �� ��3�

·  � � �� � � �� � ��� � �� � � �� � ��� 0 �� � �� � ��� � �; � � � �� � ��
�
� �
 � ��� � � � �� � ���� � � � �� � ��� � �� � �� �� � �� � 
 � �$� � � �� � ��� � � �� � � ���� � � � � � �� ��� � �� � � �! � �� � � ��� � ��� � �� � � � �� ��� � �� � ��� � �� � � � � � � �7�

·  �� � ! � �0 � �3� /�� � � � �� � �� � � � � 
 � �� � /��� � ��0 � � � �� � 
 � � � � � ��� ��� � �� � � ��6� � � � /�� � � �� � 3� � 0 �� � ! � � �� � ��� � � � O� � �� ��� �� � � � � � ��! � � �� �� � ���� �� �� � � �� � ��� 6��� ��� � �$� � �� �

·  � 
 � � � �� 0 �� � � � � �� � 
 � ��� �$� �� � � � � ��$�� �0 ��� �� � �� ��� ! �� � � � � � �� �� � ��
 ���� � �?� � �  �� ! � �� � ��� � � A�� � � �0 ��� ��� � �� � �� � � ��� � 
 �� � � � � � � ��

·  ��� � � � �� �� � �� � � ���$� �� � � � � � 
 � � ��� �� � �� � ��6�

·  � 6� � � �� �� �� 0 � � 0 � �� � � � � � ��I� � ' 
 "JI� � ' � 
 J� � � ���$� �� � � ��� � ��� �� ���0 � �3� �0 � � � � 
 � � �� � � � �$�� ��

·  �� � � ��� � � �� � ��� � �0 � �3� �0 ����� � �6�$� �� � 
 � �� � � � ��� ��� � 6�� � � E��� � 
 � �� �� � ! � ��
 � ��� � � � �� � � ��� � �� ��� � ��� � �� � �� � �� � � �� � 0 � � �� � � � �� � � � � �� � ! � � � �� ! �� �� � � � /�� � 
 � �� � �� 
 � � ��
� � � � � � � � ��� � ��� �� � � 
 �� � �  �

�
�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� *� �

Aisne-Oise basin - General overview of the action plan 
�

�

� � '&� 1
� ) �&� � � . � � �� �� �� � � �� � � � ! � � � � ��� � ��� 6� � � &� 0( 
� � 4( 
 . � ( 
 " �


 ( � +3�( � � � ��� � �� �� � � � � �

� � � � �&� � 
 ) �� � �� �� � � �$� � �� �?� � � � � � A� � � � 3� � ( 
� -
&� -� �2 � �&� � � ; � � � �� �� � �! � � ��� � �� � �� ��O� � ��� � � � � ��� � �� � � ��� � �$� � � �� � �
 � � � � � �� �� � �� �̂ �� � � �� ��� � �
� )̂ �� � �


 � � � ( -( � ( � � ( � � � ' � %�

�

� (+� �&) �&� � � � A�� �� � � ��� � � � � � ��� ! �� � � �� � � �6�0 � � � �� ! ��6� �� � � �� �:9 � $�
 � �

$A�D� $��� �� 0 � � � � � � � �� � �$� � ��� � � � ��� � � �� �:9 � � �
 � �

� A�� �� ����� � �� � � �� ����� � � � �� �� � �� �D� � � �
 � �

� A�:� � � � � � �� ! �� � �� � ��� � �� � � � $����6�� ��� � ��� �� �D� � $�
 � �

� A�:� � � � � � �� ! �� � �� � ��� � �� � � � $����6�� ����� � � � �� �� � �� � � �0 � ��� � � � �� �D� � � �
 � �

�A�' � � � � � � � ��� �� � � � � � �� � � 3�� � � �� �� ���D� ) � �
 � �

! A�� � � � � � ��� 
 � ��� ����� � � �� ! ��� � �! �
 � � �� � � �� ���� �D� ) $�
 %�

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�� /� �' F�

$7�� �' F�

� 7�
 /� *�' F�

� 7�	 � /	 �' F�

�7�� 	 " /	 � �' F�

! 7�	 � �' F�

) 
 � � � ���� � � ��� ���� � �� � ��� � �� �� � �0 � � �� �� � � � � ���� �� %	 �' F�

� 7�� � �� � ��� � �� �� � �� � � � � � � � �� � � ���$� ��� � �� � � � ��� �� ! � �� � ��� � � �� � ��� 6�

) � � � � ��� � � � �

� &�( � �
� � +�+


' � �� �� � � � � � � � �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� *" �

�
�

� � '&� 1
� ) �&� � � : � �� � � � ��� � �� � � &� 0( 
� � 4( 
 :9 � $�
 � �


 ( � +3�( � � �� � � ��� � � � � � ��� ! �� � � �� � � �6�0 � � � �� ! ��6� �� � � � � � �

� � � � �&� � 
 ) �� � �� �� � � �$� � �� �?� � � � � � A� � � � 3� � ( 
� -
&� -� �2 � �&� � � ; � � � �� �� � �! � � ��� � �� � �� ��O� � ��� � � � � ��� � �� � � ��� � �$� � � �� � �
 � � � � � �� �� � �� �̂ �� � � �� ��� � �
� )̂ �� � �


 � � � ( -( � ( � � ( � � � ' � %�

�

� (+� �&) �&� � � � A�:� � � � 
 � ��� � � � � � ��� ! �� � � � � ���� � �

$A�:� � � � 
 � �� � � � � �� ��� �� � ��� � � �� � � � � � � � � � � ��� ����� � � � �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�	 �" 
 
 �
 
 
 �F�

$7�� �� 
 
 �
 
 
 �F�

� 7�� � ��� � �� � ��� � �� �� � � � � �_ �� � ! � � � � � �� 6� � � � ��� �� � � � ��

$7�� � � � � � �� � ��� � �� ��! � � ! �� ! �� �� ��� � � �

) � � � � ��� � � � �
� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

�

� � '&� 1
� ) �&� � � : � �� � � � ��� � �� � � &� 0( 
� � 4( 
 :9 � � �
 � �


 ( � +3�( � D� $��� �� 0 � � � � � � � �� � �$� � ��� � � � ��� � � � � � �

� � � � �&� � 
 ) �� � �� �� � � �$� � �� �?� � � � � � A� � � � 3� � ( 
� -
&� -� �2 � �&� � � ; � � � �� �� � �! � � ��� � �� � �� ��O� � ��� � � � � ��� � �� � � ��� � �$� � � �� � �
 � � � � � �� �� � �� �̂ �� � � �� ��� � �
� )̂ �� � �


 � � � ( -( � ( � � ( � � � ' � %�

�

� (+� �&) �&� � � ( � 
 � � � ��0 � 6� �� ��� �� � � � �� � ��� ! ��� �� � � � ��� � �?0 � $� ��� /�� � ���� � C A/�� � � � � � � � ����� � � �� � �3�C �

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � �
 
 
 �
 
 
 �F� �

) � � � � ��� � � � �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� *� �

�
�

� � '&� 1
� ) �&� � � D�� 
 � � ��� � � � � &� 0( 
� � 4( 
 D� � � �
 � �


 ( � +3�( � � �� ����� � �� � � �� ����� � � � �� �� � � � � �

� � � � �&� � 
 ) �� � �� �� � � �$� � �� �?� � � � � � A� � � � 3� � ( 
� -
&� -� �2 � �&� � � ; � � � �� �� � �! � � ��� � �� � �� ��O� � ��� � � � � ��� � �� � � ��� � �$� � � �� � �
 � � � � � �� �� � �� �̂ �� � � �� ��� � �
� )̂ �� � �


 � � � ( -( � ( � � ( � � � ' � %�

�

� (+� �&) �&� � � ; � � � � � � � � � �
 � �� � 
 � � � ! � �� ���� � �� � � � � ��� � � �� � ��� ��� � �$� � �� �0 ��� �� �� �� �� �6�� � � � � � � �� ��� � �� � �� ! ���� � � �� ��3�� � � � �� ! �� � � �� � � � � �� �� � �� � �� � �� � ! � � � �� ! ��� � � �� � �  �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � *
 �
 
 
 �F� �

) � � � � ��� � � � �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�
�

�

� � '&� 1
� ) �&� � � D�� 
 � � ��� � � � � &� 0( 
� � 4( 
 D� � $�
 � �


 ( � +3�( � : � � � � � � �� ! �� � �� � ��� � �� � � � $����6�� ��� � ��� � � � �

� � � � �&� � 
 ) �� � �� �� � � �$� � �� �?� � � � � � A� � � � 3� � ( 
� -
&� -� �2 � �&� � � ; � � � �� �� � �! � � ��� � �� � �� ��O� � ��� � � � � ��� � �� � � ��� � �$� � � �� � �
 � � � � � �� �� � �� �̂ �� � � �� ��� � �
� )̂ �� � �


 � � � ( -( � ( � � ( � � � ' � %�

�

� (+� �&) �&� � � D�� � � �� �� � � �� � � � � � ��� ���� � ��� � � ��� � ��� � � �� �$� �� ��� �� �� 0 �� � 0 � ���� � � �� � � � � �� � � ��� ��� � � � � � � �� � �� � ��� � �� � � � � ��67�� � �� � � � �� ��� � /�� � � � �� ��� � �� ��� ! � �� � ��� � � ��� � � � ��� � � /�� � 
 � �� � � � � ��� ��! � � � � �� � � � � �
� � �� �
 � �$� � 3�C �

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 9 � � � � ��� � ��  � � � �� 
 � � �� � � ��� � � � � � � ��� $� � �� � �� � � � � 0 ��� �� � � ! � ��� � 
 �� � � � � � �� �� � � � � � � � �  � � � � �� � � � � � � � � � �� � � 6� $� � � � � 
 �� � � � �� � � � � � �
� � ��� � �  �

) � � � � ��� � � � �
� &�( � �
� � +�+


' � �� �� � � � � � � � �

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� **�

�
�

� � '&� 1
� ) �&� � � D�� 
 � � ��� � � � � &� 0( 
� � 4( 
 D� � � �
 � �


 ( � +3�( � : � � � � � � �� ! �� � �� � ��� � �� � � � $����6�� ��� �� � � � �� �� � �� � � �0 � ��� � � � � � � �

� � � � �&� � 
 ) �� � �� �� � � �$� � �� �?� � � � � � A� � � � 3� � ( 
� -
&� -� �2 � �&� � � ; � � � �� �� � �! � � ��� � �� � �� ��O� � ��� � � � � ��� � �� � � ��� � �$� � � �� � �
 � � � � � �� �� � �� �̂ �� � � �� ��� � �
� )̂ �� � �


 � � � ( -( � ( � � ( � � � ' � %�

�

� (+� �&) �&� � � � A�D�� � � �� �� �
 � � �� � �� �� � � � � � �$� �� �$6�� � $��� �� � �� � � ���� � �� � � �� � �
 � �� �� �� � � �� � � �

$A�:� � � � 
 � �3� � 0 �� � ! � �� ���� � � ��0 � ��� � � � �� � � �� � ��� �� � �� � � � ! � � � � ��� � �� � �� � � �� � �� � � � �

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�	 � �
 
 
 �
 
 
 �F�

$7�	 
 
 �
 
 
 �F�

� 7���! � � � �� � � E���� � �� � � �� � �
 � �� �� � �� �� � � � � �  �@� 0� 
 � � /��� � � � ��
 � �� � $� �� �� � �0 ����$� �� � � � �� 
 � ��� $��  �

$7�� � � ��� ��� �� � � � � � � � � � �
 � �� �� � 6�

) � � � � ��� � � � �
� &�( � �
� � +�+


' � �� �� � � � � � � � �

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� *%�

�
�
�
� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) � �
 � �


 ( � +3�( � ' � � � � � � � ��� �� � � � � � �� � � 3�� � � �� ��� � � �

� � � � �&� � 
 ) �� � �� �� � � �$� � �� �?� � � � � � A� � � � 3� � ( 
� -
&� -� �2 � �&� � � ; � � � �� �� � �! � � ��� � �� � �� ��O� � ��� � � � � ��� � �� � � ��� � �$� � � �� � �
 � � � � � �� �� � �� �̂ �� � � �� ��� � �
� )̂ �� � �


 � � � ( -( � ( � � ( � � � ' � %�

�

� (+� �&) �&� � � � A�� � � � � � �� � � ��� � �� ��%�� - �� �� � � �� �6�� � � � �� � � ��� � � � 
 � � � � ��� ��� � � � �� � � � ! � � � � ���� � �� � ��� �� � � �� � � �� � ��� ��� � � �� � � �� � � 
 � ��� �� � � � �� ����� � � �

$A�, � � � ! �� ! �� ���� � �� � � � � � ���� �� � � � � ��� �� � � �� � � �� � � �� � ��� � � �� �?" � ��� � �� � � �� ��� /� 
 A�� � � �� � �� � � ��� � �� ��� � � �� � � �� �?%� 
 �
 
 
 �� � A �

� A�� � � � � � � � �� � � ! � � � � � ��� �� � �� � � �� � �� � �� � ��� ���� � �� � 0 �� �� � � �� � � 3�� � � 
 �� ! �0 � �3� �� � � ��� � �� �� � � $�� � ��� � �0 ��� �� � �� ��� ! �� � ��
 ���� � �?� ! � �� � ��� � � /��� � � � ��6A�

� A�. � ��� �� ! �� ��� � � � � 
 � �� � �� � � �� � �� � ��� �� � � 3���� 0 �� �� � � ! � �

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�-%�
 
 
 �
 
 
 �F�

� 7�	 � 
 �
 
 
 �F�

� 7�	 %�
 
 
 �
 
 
 �F�

$7�� � �� � ��� � �� �� � � 
 �� � �  �; � � �� �0 ������ � �� � � �� � � O� � �� �� �� � � � � ��� ��� � � �� � �� � �� � �� � � �� � � �� �?� � ��� � �� 7�%� 
 �
 
 
 �� � A�

� 7�� � � ��� ��0 � �3� ��� � � � � � �$6��� � ��� � �� � � � �� ��� � �� ���� � �G; � � � �� �� � �! � � ��� � H�?� �  ��� � �� � ��� � �� �� � A�$6�	 
 
 * ��

. 6�	 
 � 	 /�� �� � � � � � � � � � �
 � �� �� � �� ! 6��� � �� 6� � � �� �� �� 0 � � 0 � �0 ����$� ��� � �� � � � �� �  �#� �� �0 ������ � � ��� �� �0 �� � � ��� 
 � � �� � � ���� � �� � �� 
 � � � ���
� � � � � ��� ��*- �' F7�� � �' F��� � �� � �� � ��6�0 � �3� �?	 
 
 
 �	 
 
 "A�_ �� 2�� F��� � �� �� � � �0 � �3� �?	 
 
 	 �	 
 � 	 A �#� � �	 %�' F�$� � ! � ���� � �� � � � �$� �� ��� � �
� � �� � ��6�� � ��� � � �� � � �� ���� � ��� � � ��� ���� � �� � � �� � ��� � � �0 � �3�  �

) � � � � ��� � � � 7�	 	 
 �
 
 
 �F�P�6�� �

� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

, � � � � �� ��� � � ; � � �� � ; � � � � � �� �

� � �� � 4&�( � �
� � +�+


� � �

�

� , � � � � �� ��� � � &� �� � � ; � � � � � �� �

� 
 � �� � � �� � � � ! � � � � � �

. ( � ( -&�+

) �� � � � � � � � � � ��� � �� ���� � ��� 
 � ��� ��0 � �� � �?� � � � � � � � ��� �� - - � ���� � � A7�

��$6� � � � �� � 	 
 � � � � ?� � � � � � �� � � � � �� � �� � � �A� � � � � �� � � � �� � ��6�
0 � �3� �

�� $6� � � � �� � " � � � � � ?� 
 � � � � 
 � � � � �� � � � � �� � �� � � �A� $6� 	 
 � 	 �
0 � � � �� ���0 � �3� �0 ����$� �� � � � �

� D��� � ��6�0 � �3� �0 ����$� ��� � � � � � � ��� �	 " �� ��� � ��� � �� � �� 
 � � � ���� �� � � ! � �� � � � � ��6�� ��� %�
' � �  �

#� � �� � � � � � �� � � � � �� ��0 � �3� �0 ����� � � � �� �� ��� � �� � � �*� �' � � �� � � � � ��6 �

�

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� *2�

�
�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) $�
 %�


 ( � +3�( � � � � � � � ��� 
 � ��� ����� � � �� ! ��� � �! �
 � � �� � � �� ��� � � �

� � � � �&� � 
 ) �� � �� �� � � �$� � �� �?� � � � � � A� � � � 3� � ( 
� -
&� -� �2 � �&� � � ; � � � �� �� � �! � � ��� � �� � �� ��O� � ��� � � � � ��� � �� � � ��� � �$� � � �� � �
 � � � � � �� �� � �� �̂ �� � � �� ��� � �
� )̂ �� � �


 � � � ( -( � ( � � ( � � � ' � %�

�

� (+� �&) �&� � � ; �� � � �� � � �� � ��� � �� ��
 � �6�� � � � � �� � ���� � � � �� �� � � � � �7�� � � � �� � � ��� � �� ��� 63� � �� � �� �� � � �� � �� � � � �$�� ��� �� � � ��� ��� ��3�� � ���� � � � ��� � � � � /�� � � � �� ! �� �� ��� � �C �

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� 	 � �
 
 
 �
 
 
 �F� �

) � � � � ��� � � � �� &�( � �
� � +�+


' � �� �� � � � � � � � �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� *- �

The Saône-Doubs basin 
France 

�

Brief description of the basin 

� ( � / �0
� -
�0( 
5 � �( � � � 3�+(6
! # �3� �
� 3�-� � ( 
� -
�0( 
, � +&� 6
	 - �- � 
 �3� 4�
	 32 , ( � 
� -
&� 0� , &�� � �+7�%� �
 
 
 �?�� ��� � �� �� � � � �� �� �� �G&� ��� � �( � +� � HA�
� &8( 
2 � &� 
+�� ( �� 0(+6�

��< � � � � �( � +� � ��
��Q�� � �! � � 0 �� ! �$� � �� �� � �. � � � ! � ! � � �� � � �. � � � M� �� �� �
��< � � � � �, � � $� �� � � �� � � � � �� � � � �
��� � 0 � � �, � � $� �
��� � � ��� �� � �� � ��� � �( � +� � �$� �0 � � � �, � � $� �� � � �� � +� � �?. �� � � � �� � � �, � � $� �A�


 � &� 
��&, 3�� �&(+6�
��, � � $� �
��� � ��� �$� �� � �� � �� ��� ! � �� � � �

#� � �( � +� � ��� ��� � �� � �� ��� �$� �� �6�� ���� � �� � +� �  �
� � 7� ) ( � � �&� � 
&� +�&�3�&� � 6�( 6� � �� � ��' �� �� �( � +� � �, � � $� �
�
� � � � �� � � � �� �� � �� � 
 � �6�0 �� � � �� � �� � � ( � +� � �?� � � �� �2�3� A/� 
 � �6� �� � O� � � ��?� 
 2� ��� � � � � 
 � � �� � � � � �� ! � �� � � 	 
 �� �
� � � �� �6A� � � � � �� � ! ��� � ��� ! � � �� � � � � � � � � �  � #� � � ! � � � � � � � � ��
 � � � � � � � � � �� �� � � � �� � � � � �� � ! � � � � � �/� � � �� � ��� ��
� � � � ! � � �� � 
 � �� � ��� � �� � �� ��" �
 
 
 �' F�� ��$� � �� �� � � �� ��� ��� � �� � � � �� � �� �� � � �� � � �� ��� �� � � �I� � ' 22J �5 �
 � � ��� �� �
� � � � �� �� �� � � �� � �/�� �� � � � �� � 
 � �� � � � � � ��� � � ���� � � � � � � � �� � � �� � � �� � � ��� � ��� � �$� � �� �� � ��� � � �?� � � � �� ��� � �� � ��� � �
� ! � �� � ��� � � /�� � � �� ��� � � � � �� � � � C A �a� �/�� � � � �� �� � � � � � ��� �� � �� � � �� � � �� � � �� �� �6�� � 0 � � � 6�7�� � � � �� ��� � �� �3� �
�� � � �� � � � � � $�� � ��� � � � � � �� � � � � � � � ��� � � � � � �� � � �� � � � �� � � � � �� � � � � ?$� �� � � � � � � ���� � � � �� � � � � � � � � � � � � �
� ! � �� � ��� � � ��� � � �� �A�� � � �� � ��� � �� � � � � � 
 � ��� � �� � ��� �� ��6� �� � ���� � � � � � � � � �?0� ��� � � � /�� �� � � �� �� �� �C A �

( � +� � �, � � $� �$� � �� �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� %
 �

Saône basin - General overview of the action plan 
�

� � '&� 1
� ) �&� � � . � � �� �� �� � � �� � � � ! � � � � ��� � ��� 6� � � &� 0( 
� � 4( 
 . � ( 
 � �


 ( � +3�( � � � ��� � �� �� � � � � �

� � � � �&� � 
 ( � +� � �� �, � � $� �$� � �� �?� � � � � � A� � � � 3� � ( 
� -
&� -� �2 � �&� � � 5 � � ��� � �� � �� �̂� � � � � $����=�� ��� � � �� � ��� � �� � � ���� � � �� � $��=� �� � �&� ��� � �( � +� � �


 � � � ( -( � ( � � ( � � � ' "2�

�

� ( +� �&) �&� � � � A�� �� � � ��� � � � � � ��� ! �� � � �� � � �6�0 � � � �� ! ��6� �� � � �� �:9 � $�
 *�

$A�D� $��� �� 0 � � � � � � � �� � �$� � ��� � � � ��� � � �� �:9 � � �
 � �

� A�' � � � � � � � ��� �� � � � � � �� � � 3�� � � �� �� �� �D� ) � �
 " �

� A�� � � � � � ��� 
 � ��� ����� � � �� ! ��� � �! �
 � � �� � � �� ���� �D� ) $�
 2�

� A�' � � � � � � � �� � � � � �� ! ��� � � � ��� ����� � � �� ! �� �D� ) � �� � �

�A�:� � � � � � �� ! �� � �� � ��� � �� � � � $����6�� � ���� � � � �� �� � �� � � �0 � ��� � � � �� �D� � � �
 *�

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�%
 " �
 
 
 �F�

$7�� *- �
 
 
 �F�

� 7�� � 
 �
 
 
 �F�

� 7�� *�	 " 
 �
 
 
 �F�

� 7�� " �� 
 
 �
 
 
 �F�

�7�� �
 2	 �
 
 
 �F�

) 
 � � � ���� � � ��� ���� � �� �� � �� *�2	 � �
 
 
 �F�

#� �� �� � ��� � �� ��� � �� � � � �� � �6�� � � � � � � � ��� � ��� � � �� � � � � ��� � �� � � � � � � �$����6�� ���� � �$� � �� �� � �� � � ��6��� �� � � � ! � �� ����� � � �� � ��� 6 �; � � �� �� ��� �� � � �
� � � � � � � � �?�  !  7�� � � � � �� �� �� E� �� � � � � � � �$����6A�� � � �� � ��� � � � � � �� �  �

5 � � � � � ��� � � � � � � � �� � � � � � � �� � ��� � �� � � � � ��� � �� ��
 � �� � � � $����6 �

) � � � � ��� � � � �

� &�( � �
� � +�+


' � �� �� � � � � � � � �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� %� �

�
� � '&� 1
� ) �&� � � : � �� � � � ��� � �� � � &� 0( 
� � 4( 
 :9 � $�
 *�


 ( � +3�( � � �� � � ��� � � � � � ��� ! �� � � �� � � �6�0 � � � �� ! ��6� �� � � � � � �

� � � � �&� � 
 ( � +� � �� �, � � $� �$� � �� �?� � � � � � A� � � � 3� � ( 
� -
&� -� �2 � �&� � � 5 � � ��� � �� � �� �̂� � � � � $����=�� ��� � � �� � ��� � �� � � ���� � � �� � $��=� �� � �&� ��� � �( � +� � �


 � � � ( -( � ( � � ( � � � ' "2�

�

� ( +� �&) �&� � � � A�:� � � � 
 � �� � �� ��� ! �3� � 0 �� � ! � 7�	 �� �� 0 � � �� � � ��

$A�) � ��� �� � ��� � �� ���� �� � � � ��� � ���� 07���� � � �� � � �6�0 � � � �� ! �� � �� � � ��� �� 6� �� � ��� � ��� � ��� � � � � � ��� � �� ��� ���1� � � �� ��� � � �� �� � ��� � � �� �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � �7�	 	 2�
 
 
 �F�

$�7�"%*�
 
 
 �F�

$A�� %�
 
 
 �F�P�� � � �� �� � ���6�0 ��� �� 
 ��� �2
 �� � � � � � � �� �� � � ��6�� � � � � � � � � �$6���� � � �� � 1� � � �?	 2�� � � �� �� � ����� �A�

) � � � � ��� � � � �
� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

�

� � '&� 1
� ) �&� � � : � �� � � � ��� � �� � � &� 0( 
� � 4( 
 :9 � � �
 � �


 ( � +3�( � D� $��� �� 0 � � � � � � � �� � �$� � ��� � � � ��� � � � � � �

� � � � �&� � 
 ( � +� � �� �, � � $� �$� � �� �?� � � � � � A� � � � 3� � ( 
� -
&� -� �2 � �&� � � 5 � � ��� � �� � �� �̂� � � � � $����=�� ��� � � �� � ��� � �� � � ���� � � �� � $��=� �� � �&� ��� � �( � +� � �


 � � � ( -( � ( � � ( � � � ' "2�

�

� ( +� �&) �&� � � � A�� � � � � ���� �� � � � ��� � ��� � ��� ��� � ��� � ��� � � ��� � �� ! �� ���� � �( � +� � �$� � �� �� � � �� � �� � M� ��� � 1� � � � �

$A�:� � � � 
 � ��� � �� � � � �6�� ����� � � �0 ��� �� � � � � � � � ����� � � � �� � �3� �� � �� � �� � �� � �� � � 
 �� � � �6���� � � � � �$� ��� �� ! � �

� A�D� $��� � ��� � �� ���� � ��� �� /�! � �� � � � � �$� � 3� ��

� A�� � � �� � � ��� �� � � � ��� � 7�G� � �� � �� �H��� �� � � � ! � �� ���� � ��� � �� � � � �� ��� � �� ���� �� �� � ��� 6�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�� � �
 
 
 �F��

$7�%	 �
 
 
 �F��

� 7�� %�
 
 
 �F��

) 
 � � � ���� � � ��� ���� � �� � � � � � � ��� �� *- �
 
 
 �F��� � ��� � �� �� � �� � � �� � �?� �6� � � �A�

� 7�� � ��� �6�� � � �7�� �
 
 
 �F�P�6� � � �

$7�� � ��� �6�� � � �7�� �2
 
 �F�

) � � � � ��� � � � 7�	 	 � �
 
 
 �F� � 7�� � ��� � �� � ��� � �� � �� �6�� ���� � �� � �� � �� � �� � �� �� �6� � � �$� � �� �?� � � � ��� � �� ���� � �� � � 
 � � ��� � �� �� � A7�" � �
 
 
 �F�P�6��

� &�( � �
� � +�+


' � �� �� � � � � � � � �

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� %	 �

�
�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) � �
 " �


 ( � +3�( � ' � � � � � � � ��� �� � � � � � �� � � 3�� � � �� ��� � � �

� � � � �&� � 
 ( � +� � �� �, � � $� �$� � �� �?� � � � � � A� � � � 3� � ( 
� -
&� -� �2 � �&� � � 5 � � ��� � �� � �� �̂� � � � � $����=�� ��� � � �� � ��� � �� � � ���� � � �� � $��=� �� � �&� ��� � �( � +� � �


 � � � ( -( � ( � � ( � � � ' "2�

�

� ( +� �&) �&� � � � � �� � � ��� �� � � �� � � � � ��� � ��6� �� � �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � � 
 �
 
 
 �F� �

) � � � � ��� � � � �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) $�
 2�


 ( � +3�( � � � � � � � ��� 
 � ��� ����� � � �� ! ��� � �! �
 � � �� � � �� ��� � � �

� � � � �&� � 
 ( � +� � �� �, � � $� �$� � �� �?� � � � � � A� � � � 3� � ( 
� -
&� -� �2 � �&� � � 5 � � ��� � �� � �� �̂� � � � � $����=�� ��� � � �� � ��� � �� � � ���� � � �� � $��=� �� � �&� ��� � �( � +� � �


 � � � ( -( � ( � � ( � � � ' "2�

�

� ( +� �&) �&� � � ; �� � � �� � � �� � ��� � �� ��
 � �6�� � � � � �� � ���� � � � �� �� � � � � �7�� � � � �� � � ��� � �� ��� 63� � �� � �� �� � � �� � �� � � � �$�� ��� �� � � ��� ��� ��3�� � ���� � � � ��� � � � � /�� � � � �� ! �� �� ��� � �C �

�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � *�	 " 
 �
 
 
 �F� ' � � � � � � ��� � �� � � � �� � ��� �� 	 �� � � �� �� � ����� � �

) � � � � ��� � � � �� &�( � �
� � +�+


' � �� �� � � � � � � � �

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� %� �

�

� � '&� 1
� ) �&� � � D�� �� � ��� � � � � &� 0( 
� � 4( 
 D� ) � �� � �


 ( � +3�( � ' � � � � � � � �� � � � � �� ! ��� � � � ��� ����� � � �� ! � � � �

� � � � �&� � 
 ( � +� � �� �, � � $� �$� � �� �?� � � � � � A� � � � 3� � ( 
� -
&� -� �2 � �&� � � 5 � � ��� � �� � �� �̂� � � � � $����=�� ��� � � �� � ��� � �� � � ���� � � �� � $��=� �� � �&� ��� � �( � +� � �


 � � � ( -( � ( � � ( � � � ' "2�

�

� ( +� �&) �&� � � � A�, �� ! � � � �� �� ��
 � �� � � � $����6��� � �� � � � � � /�� � � �� � � �� � � ��$� ��� �� ! � �� � � ��� � � � �

$A�' � � � � � � � ��� � ��� � �� � � � � ��� � �� ��
 � �� � � � $����6��� � �� � � � � � /�� � � �� � � �� � � ��$� ��� �� ! � �� � � ��� � � � �

� A�� � � � � � �� � � � � � ��� �� � ���� � � � ��� � � � � �0 � � � ���� � � � � 7�� � �! � �� � ��� � ��� 
 � ��� ��� � �� � � � � �

� A�, � �� ��� � �� 6� � � � ��� �� �� � 6��� �� �� � �� �� ��� � � � ��� ����� � � � �� � �� � � M� � �� �� ��� ��3�

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�2" 
 �
 
 
 �F�

$7�2�2
 
 �
 
 
 �F�

� 7�" �	 *
 �
 
 
 �F�

� 7�" 
 
 �
 
 
 �F�

� A�; � � ��� ��� �� ! � � � �� 7�[ � 
 
 
 F�P�� � � � � L�[ 	 � 
 
 F�P�� � � �� � � �� � � ��$� ��� �� ! �  ��D� �� � ��� ��$� � � ��� �� � �� �7�- � �� � � � � � �� � �P�� � � � � �P�� � � 
 �� � � L�� � �
�� � � �L�� 	 
 �� � � � � � �

$A�:� 
 � � �� � � ��� � � �� ��� � �� � � � � � � � �� � � ��� � �� � � � � ��� � �� � �
 � �� � � � $����6�� � ��� � �� � �0 ��� �� � �� � � � � � �� � � ��7�	 
 �
 
 
 �F�P�� � � � � � � �� � � ��$� ��� �� ! L�
� 	 �
 
 
 �F�P�� � � � �  �� � ��� � �� � � � � � � � 7�*
 B �� � $� �� �� � ��� � � ��� � �� �� �� �� � � ��� � � ��� � �� � � ���� �  �

) � � � � ��� � � � �

� &�( � �
� � +�+


' � �� �� � � � � � � � �

�

�

� � '&� 1
� ) �&� � � D�� 
 � � ��� � � � � &� 0( 
� � 4( 
 D� � � �
 *�


 ( � +3�( � : � � � � � � �� ! �� � �� � ��� � �� � � � $����6�� ��� �� � � � �� �� � �� � � �0 � ��� � � � � � � �

� � � � �&� � 
 ( � +� � �� �, � � $� �$� � �� �?� � � � � � A� � � � 3� � ( 
� -
&� -� �2 � �&� � � 5 � � ��� � �� � �� �̂� � � � � $����=�� ��� � � �� � ��� � �� � � ���� � � �� � $��=� �� � �&� ��� � �( � +� � �


 � � � ( -( � ( � � ( � � � ' "2�

�

� ( +� �&) �&� � � � A�� � � � � � � � �� � � M� � ��� � �� � � � � � � �

$A�� � � �� � � ��� � �� � � �� � � � �� ��� � �� ����� � � � �� �� � �

� A�D�� � � � 
 � ��� � �� ����� � � � �� �� � 7�� � � � ��� � �� ��� �� 
 
 
 �� � �� � �� � ��� � �� � � � �

� � � � � � �� � �� � � � �� ��� � �� � � 
 �� � � � � � �� �� � � ��� � � � � � ! � � � � � /� �� � � � � � �� � � ��� � � � � � � � � �� �� � � � � � � � �� � � 
 � � � ��
� �� � �� � � � �� ���� � �� �
 � � �( � +� � ��� �� �� � � � � �?- �%
 
 �
 
 
 �FA �#� �� �� � ��� � �0 ����� �� � �� � � �� �$� �� ��� ���� � � �� � ��� 6 �

�

� ; � � �� � ; � � � � � �� �

; � � ��� �� � 7�� � 	 �
 
 
 �F�

$7�� �" � 
 �
 
 
 �F�

� 7�� �� 
 
 �
 
 
 �F�

) 
 � � � ���� � � ��� ���� � �� � � � � � � ��� ��

$7�� � ��� �6�� � � �7�� - 
 �
 
 
 �F�P�� 
 
 
 �� � �

) � � � � ��� � � � �

� &�( � �
� � +�+


' � �� �� � � � � � � � �

��



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� %" �

�
�

Tables of damages 
�

� � -� �2 � �&� � 
� � 
4� 2 � / ( +
� � 3+(4
, 1
! 
-'� � 4+
9� � :
� ;:
, � +(4
� � 
) � +�
(8( � �
+3�8(1+


�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� %� �

1999 flood in the District of Bern, Switzerland 
� ( +� �&) �&� � 
� -
�0( 
-' � � 4
 <( � � 
 � � 3� � ( 


#� � ���� � � �0 � � �� � �� �6�� � � ��� �	 �� 
 � � �� �7�
��D�� � ���� ��� � � 0 �� ���� � � �� ! ��� � �0 �� �� � ��� � � �� � � ! � �� � � ���� � � �� � �� � � 0 � �� ���� � �$� ! �� � �� ! �� ��' � 6�$� � � � � � �� � �� �� � � � � O� � � ���� � � � � � � �� � ��� � ��� � � � � � �� � �  �
��#� � � �
 � �6�� � 
 � � � �� � �� � � � �� ! �� � ��� 
 � � ��0 ��� �� �� �3�� � �� �� � �� � �� �� � � � 6�� � �� � � �� � �� � ���� � � �� ! �� �� � 6�  �
#6� � �� ����� � � 7�� �� �� �� �� � � �

' � ��� - - - � � � , � %�
�

�
� 8( � � ' ' 
( 8� '3� �&� � 
� -
4� 2 � / (+

#� 3�� ! ��� �� �� � � � � � ���� � �0 � � �� �� �� � � � � �� � � � ��� ��� � �� �� �� �� ��� ��. � � � /�� �  �� � �� � � �� �� � ����� � /��� � �� � � � � ��� � �� � � � ! � � �� � � � � �� � �� � � �-%/� ' F/�� ��0 � �� � �� - �' F�� � �6��� ��
$� ��� �� ! �7� � � � � �� ! /� � � $��� � $� ��� �� ! � /� � ! � �� � ��� � � �� � � � � �� � � � �� �� �� �� � � � � �� � � �� � � �  � #� � � � � � � � . � � � � 0 � � � � �� � � �0� � � � � �� � � � � ! � � � � ���� �  � #� � � � � � � � �� � � � � �� � � �� ! �� � �
?� � � � � � � � �� � �� � � � � � �� � � ��� � �� � ���� � �� � � � A�0 � � �� � � � � � �� ' F��� ��� � �� ��6�� ��. � � � �� � �6 �� �( 0 �� � �� � �
 � �� ��� � � � � � � � �� � � � � � 6�� � � 
 �� � � �� � �� �� � �� � � �� �� � � �� � � � ! � �  �
�

	 ( �5 � �=+
 � � �� � / &, '( 
4� 2 � / (+

� � ( � 
 � 1) ( 
� -


4� 2 � / (+


� � 3+&� / 
� � 4

&� 4&8&43� '+

) � � ) ( � �&( +


� � � � � 2 &� 

� � �&8&�&(+
 � / �&� 3'�3�( 
 � 3, '&� 
, 3&'4&� / +


� � � � � � Q� �� � �� ������� � � ) �� � � � � @� � � � � � � 
 �� � � � � � ��
� � �� ' 


� � +�+

9* � � � � >;


	 � �
 
 
 � *�� � 
 � � �
 � 
 � " �2
 
 � � �%� 
 � � � �
 
 
 � �� � � - �%� 
 ��
� &+��&� �
� -


. ( � � 

? 
 *� �B � � �  " �B � 	  *�B � � 	  � �B � "  " �B � � 	  � �B � � � � 
 
 B �

� � +�+

9* � � � � >;


" �%
 
 � � 
 
 � � � � � %� � � 
 � � � � � �� � � �2- � �
� &�1
� -

. ( � � 


? 
 2
 �B � 2 � �B � 
  *�B � -  %�B � 
  � �B � � 
  - �B � � � � 
 
 B �

� � +�+

9* � � � � >;


� 	 �� 
 
 � 	 �" *
 � " � � � �� *
 � %	 
 � � � *
 � �� � � - �" " � �
� &�1
� -

� 03� 


? 
 *�  � �B � � 	  %�B � 
  	 �B � � 2 � �B � �  %�B � � �  2�B � �� � � 
 
 B �

�
#� � �� � � ���� $�� �� � � 0� ��� � �� ��� � � � � � � � �$� �0 � � � ��� � �� � � � ! � � ��� �$� ��� �� ! � �� � � ��� ��� � �� �� � � ���� � �� �� � � ��� � � � �� � � ��� �� � $�� � � � � � � � �0 � �� �� ��� ��� � �� �� �� �� ��� � �. � � �  �

� � 2 � / (+
>
 ? 
� -
4� 2 � / ( 

� 1) ( 
� -
4� 2 � / (+


� � �� ' 


� 8( � � / ( 
 2 (4&� � 
 � 8( � � / ( 
 2 (4&� � 


� ' � � 4
 	 � " � " 
 �� 
 
 � 	 � �� � 
 � � 
  � � * - �

� 3, �( � � � � ( � � 
5 � �( �+
 2� %� � 	 �� � 
 � � �2� 
 � �  � � �  " �

�
#� � ��0 � � � �� � � � � 0 � �� � �� ��� �� � � � 
 �� � $�� � �� � �� 3� � � � �6� �� �� � � � � � � � �� � � �0 � ��� �� � � � � � � � � ��0 � �� � � � � � � � � $�� �� � � � � � �0 � �� � � /� � $$�� �� � � 0 � ! � � � � � �0 � �� � � � � � � �� � ���� � ��� � �0 � � � �
� � ���� ! �� � � � � � � � �� � �� � � �� � ��� � �� ! � �� � ��� �� � � �  �
�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� %*�

�
� 7
� � 2 � / (+
�� 
&� 4&8&43� '
) � � ) ( � �&(+

:� ��� � �0 � � �� �� � � � �� � � � � � � � � �
� 1) ( 
 	 32 , ( � 
� -
� ' � &2 
 � 8( � � / ( 
� � +�
&� 
>



� 3� � &�3�( 
 � "2� %�" 
 
 �

� '( � � &� / 73) 
 " - � - � 
 �

�

 7
� � 2 � / (+
�� 
( � � � � 2 &� 
� � �&8&�&(+

:� ��� � �0 � � �� �� � � � �� � � � � � � � � �
� 1) ( 
 	 32 , ( � 
� -
� ' � &2 
 � 8( � � / ( 
� � +�
&� 
>


� 3� � &�3�( 
 � 	 � � � �
 
 
 �

� '( � � &� / 73) 
 " � � �� %� �

� &+�3) �&� � 
� -
� � �&8&�1
 %� � � � �2
 
 �

� � � �� � � � � �� �� � � �� � �� �� /�� � �� � �� ��� � �� � �� � � ���� �� �
 � � � /�0 � �� �� � � ��� � 
 � � � �6�� � � � ! � �  �: � ��� � �� �� �� �� ��� � �. � � � /�	 "  " �B �� ���� � �� � � � � ��� � �� � � � ! � � ��� �G� � � � � � �� �
� � ��
 ���� �H�?� � � ���� � ���� $�� A�� � � � � � � � � �� � �� �� �� � � �	 
  2B �� � � � � � � � � �� � � �� � � � � ��  �


' � � � � � � � �� � � � �� � � � � �� � �� � ��� � �� �� � � �?� � ��� �� �
 � 
�� � �� � � 	 
�
 ����� � � ��� ��� �� ��
�� ��
 ���
 � � �
� � ���� �!�� �
� ��� � �
 �� �	 ���A�7��

�  ; � � � � � �� � ��� � ��� ��� � �� � � � �� ��� � L��
�  : � � �� � � � �� ��� � �� � �� � � � �� �� �� � � � � ��� � ��� �� �! � �� � � � � �� �� � � �� � ��� ! � � �� � � � �� ��1� � ��� ��� � �� �� �� �� � �� � �� � � ��� �� � � �� � �L��
�  : � � �� � � � �� ��� � �� � �� � � � ! � � � 6�� �� � � �� � � �� � �� � ��� ��� � �� ���1� � � /��� � �� � � � � � �� � �� � � ��� � �� � � �� �� �� � ��� � L��
�  : � � �� � � � �� ��� � �� � �� �� � � � �� �� �� � ! � � �1� ��� � �� � � �� � �� � ��� ��� � �� � � ��1� ��� � �� � ��� � � � �� � � � ! � � � 6�� �� � �L�
�  � �� $� � � ��� � �� � �� � � � ! � � � 6�� � � � � �� � �L��
�  : � 
 � �
 � � � � ��� � ��� � �� �� � �� � �� � � $� � �L��
�  ( �� � � ! � �� � �� O� �� � � � ����3� �� � � � $� ! �L��
�  D� � � � �� � � � �� � � � � � � � ��6�� 
 � ��� $�� L�
�  : � � �� � � � �� ��� � �� � �0 � � � �� ! ��6� �� � �L��
�  ; � � � �� � � ��� � �� � �� �3� � �� � �� �� � � �$� � � �� � �� ! � �� � ���� � �� � � � � ��� � �0 � �� � � �
�  ( � � � �� �� �� � � �� � ��� � �� � ��� � � � �� � � � � �L�

� ����� �� �0 � � ��� � �� � � � ��0 ��� �� � �� � � �� � ��� � �$� �0 � � � ��� � �� �� � � � � � ��� � � �� �� �� � ��
 � �� � � �� �  �



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� %%�

2000 flood in Bretagne, France 
� ( +� �&) �&� � 
� -
�0( 
-' � � 4
 <( � � 
 � � 3� � ( 


) � � ���� � � �� � � �� � � �� �$� �0 � � � �( � � �� � $� � �	 
 
 
 �� � � �' � � � � �	 
 
 �  �' � � ��� � 
 � � � �� 
 � � �� ��� �, � � � � $� � �� � � �\� � � � �6 �
#6� � �� ����� � � 7�� �� �� �� �� � � �
D� � 3��� � �� � �� � � � � � �� �� 07�� 
 �� 
 �6� � � � �� � �� � � �� � � �� � �
. �! ! � � ��
 � �� � � �� � �0 � �� � ���� 0 � � ��� �� 
 �� � � � � � � ��
 � �� 
 �� � 6�7�%
 �6� � � � �� � �� � � �� � � �� � �
� 	 
 
 �� � � � � � � �0 � � � �� 
 � � � � �� � �� ���� � � ��� � � �  �

, � � �	 
 
 
 �
\� � �	 
 
 � �

� � , 
 � �
� � � � $� � 3�
� � � � � ���

�
� � , '( 
� 7
� 8� '3� �&� � 
� -
4� 2 � / (+


	 ( �5 � �=+
 � � �� � / &, '( 
4� 2 � / (+
� 1) ( 
� -

4� 2 � / ( 


� � 3+&� / 
� � 4

&� 4&8&43� '

) � � ) ( � �&( +


� � � � � 2 &� 

� � �&8&�&(+


� / �&� 3'�3�( 
 � 3, '&� 
, 3&'4&� / +
7

� � -� � +��3� �3�( +


� � � 4+
 � ( '( ) 0� � ( 
 � '( � ��&� &�1
 � 32 � � 
 � � 8&�� � 2 ( � �


; � � �� � *� �' F�

�

" " �' F�

�

� �' F� " " � F��

�

� 	 �� F�

�

9 � �� � ��� � �� � � 9 � �� � ��� � �� � � �� 9 � �� � ��� � �� � �

; � � � � � �� � � � � � �� �� ��
� � � � 
 � � � � �
� � ��� 7�� � � � � � � �

 � �� � � � $����6�

( � 
 � � � ��� � � � � � �
� � � �� � � /�� � � � ��� �� /�
� � � � � �� /�
� � � � � � �C �
��� � � � � ��� � �� � �� ! �
� � � ���� � � �
� � � � � � � � � � � ��
� � � �� � �

@� � � � � � � �� ��� � � � � �
��� � � � � /��� � �� � �� ! �
� � M� ��� � � � � � ��� � � �
� � � �� �$� � �� �� ! � �

< � ��� �" 
 
 
 
 �� � � � �� �
� �� � � � � � � �� � ��� � �	 �
� � 6� �

� � � � � ��� � �� ��

 � �� � � � $����6�� �� � � �
� - - � ���� � � �

< � ��� �� � 
 
 �
� � � � �� �
� �� � � � � � � �� � �

9 � �� � � � � ���� �  �

( � � 
 � 6� �� � � 0 � � ��� � ��
�� � � �� � �� ��� � � � ! � � �
?� �� � � � /�� � � �� �6/�� ��  �A�
� � � �� ��� � �� � � � �� � � � � �
� � �0 � � � � ��� � � �
� � �� � �� ��� � � �  �

( � � � �� � � 
 � � � �
$�� � 3� � 0 � � �� � � � � � � �  �

� � � � �� � �?�� �� �� ��
� � � � 
 � � � � �� � ��� ��� �
0 �� �� �A7�� � � �� � � �� �
�� �� �
 � � � �_ �0 � � � �� ���
� ��� � ��� �

� � � � ��� � ��� ��� � �?�� � ��
�� � 3�C A�

� � ��� � �� � �� � � ��� � � � � � �� � � � ! � �7�$� �0 � � � �� 
 *�' F�?� � � � � � 7��� � � � � � � � �� � � � � � �� �A�� � � �� � 2�' F�?� � � � � � 7�� � � 
 � 6�A �� 
 � � � ! � 7�� � 	 �' F ��
�
� � , '( 
 7
� � 2 � / (+
�� 
&� 4&8&43� '+
� � 4
( � � � � 2 &� 
� � �&8&�&(+

� �! � � � � �$� � � � �� � ��� � � � � � � � �� � � � � � �� �E�� � �� �

� � 2 � / ( 
 	 32 , ( � 
� -

� ' � &2 +
9? ;
 � 2 � 3� �
9? ;
 � 8( � � / ( 
� � +�
9>;
 � 8( � � / ( 
� � +�
� $##7� $$$
9>;


@� � � �� ! � *� � 	 � � " �� 
 
 � " �	 
 
 �

&� � �� �� � � � � � � � � �	 
 
 � �

D�� �� � � �� � � �� � 	 
 � %
 � � " �� 
 
 � - �*� 
 �

, � � � ! � ��� �� � � � �� ! �� � � � � � � � ���0 � ��� �� � � �� ��� �� �� � �$� ��� � �6�	 � B ��� �� � � � � ��� � �� � � � ! �  �
) � ��� � �� � � � � ��� /�� � � � ! � � ��� �� � � � � � � �� � � �� �� � � � � � ��� � � �� � �6�	 
 B �� ��� �� �� � �$� ���� � �%
 B ��� ��� � � � �� � �� � � � � ��� � �� � � � ! �  �
�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� %2�

�
� � , '( 
"7
� � 2 ) � �&+� � 
5 &�0
� ( � ( � �
( 8( � �+


� � � � � 2 &� 
� � �&8&�&(+
 � � 3+&� / 

� ( ) � � �2 ( � �


� 
 � � � ! � �� � � ��	 
 
 
 �	 
 
 � �?FA� � 
 � � � ! � �� � � ��� - 22�� - - - �?FA� � 
 � � � ! � �� � � ��	 
 
 
 �	 
 
 � �?FA� � 
 � � � ! � �� � � ��� - 22�� - - - �?FA�

; +�� �� E� � � � � � - �	 
 
 � *�� 
 
 � 	 �" 
 
 � � �%
 
 �

� �� �� �] � � � � 2�" 
 
 � � � �- 
 
 � � �
 
 
 � " �� 
 
 �

: ��� �� ��&��� �� � � � � �
 
 
 � � � �*
 
 � � �� 
 
 � " �- 
 
 �

' � �$�� � � � " 	 �
 
 
 � - �� 
 
 � � �	 
 
 � � �� 
 
 �

�
�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� %- �

2001 flood in Somme, France 
� ( +� �&) �&� � 
� -
�0( 
-' � � 4
 <( � � 
 � � 3� � ( 


; � � $�� � ��� � �� � �	 �� � �� �� � � �� � �7�
� ��� � � � � ��� � � ��� � �� � � � �� ! �� � ��� 
 � � �7�� � � 
 6�� � �� �� ��� �$� �0 � � � �) � �� $� � �	 
 
 
 �� � � �� � � ���	 
 
 � �0 ��� �� �� 
 
 �6� � � �� � �� � � �� � � �� � �
� ��� � � � �� �� �! � � �� ! �� � ��� �� � � �� � � �� � ��� � �� � � � 7�
 � �6�� � � � � � $�� �� � � �36�� � $� � ��/�� �� � � � 6�� � �� � � �� � �0 ��� �0 � �� �  �
#6� � �� ����� � � 7�� �� �� �� �� � � �
� � � ! ��� � ��� ! �� � � � � � � � � 7��
� ��
 � �6��� � � ��� �� � � �� 
 � � �' � � � � ��
� ��� �� 0 �� � �� � � �� � �$6��� � �� � � �� � �' � � � � ��
� ��� � � �� � �� � �� � � �� � �� � ����� �� � � � � ����
� ��� �� $���� � ��� � �� � ����� �� �' � 6��
� ��� �� 0 ��� ����� � � �� �� �' � 6�?" " �� � � � � � �� ������ �� � � � � ��� ��� �� �\� � � A�

� � � ���	 
 
 � � � � , 
 - �
� � � � $� � 3�
� � � � � ��

�
� 8( � � ' ' 
( 8� '3� �&� � 
� -
4� 2 � / (+


	 ( �5 � �=+
 � � �� � / &, '( 
4� 2 � / (+
� 1) ( 
� -

4� 2 � / (+


� � 3+(+
� � 4

&� 4&8&43� '+

) � � ) ( � �&( +


� � � � � 2 &� 

� � �&8&�&(+


� / �&� 3'�3�( 
 � 3, '&� 
, 3&'4&� / +


� � � � � � Q� �� � �� ������� � � ) �� � � � � @� � � � � � � 
 �� � � � � � ��

� � �� ' 


� � +�+
 � 
 /� �' F�?� A� � 
 �' F�?� A� %�' F� � � �� � �� � � � �' F� � �' F� � 2�' F� 
 �
 �� ��� � � � �' F� � %*/� �' F�

? 
 � %B � *B � "B � �� � � B � [ � B � 	 	 B � �� 	 
 B � � 
 
 B �

?� A�� � � � � �� �� ���� � � � � ���� � ��� � �� � �� �$6��� � � � � � � � �� � � � � � �� � /�$� � � � �� � ���� � ��� � ��� � �� �  �� �� � ����! � � � � �� � � �� �� �6�?� � � � A�� �! � � �  �

�
�
� 7
� � 2 � / (+
�� 
0� 3+&� / 
� � 4
&� 4&8&43� '
) � � ) ( � �&(+

< � ��� �	 �2
 
 �� � � � � � �0 � � � �� �� � � � � �� ���� � �� � � 3�� ���� � �� � �� �� �� � �0 � �� � �%� 
 �0 � � � �� 
 � � � � �� � �?� � ��� �� � 
 
 �� � � � �� A �
:� �� � � ��� � � � � �?� �*
 
 A/�� 
 � � � ! � �� � � � ! � �0 � � �$� �� 0 �" �*
 
 �F�P�� � � � �  �� ���� � � ��� � �� � � � � � �� � � ���$� �� � $� ���/�� � � �� � �� 
 � � � ! � �� � � ��� � �� 
 *�
 
 
 �F�?� �� � 
 �FP� 4A �
� ��� ! � �� � � /�	 � 
 �� � � ���� � �� � 
 � �$� � � �� � �� � � �� � ��� �� � $��� �� � � � � �� ��� � � ��� � � � � � � ��6�� � ��� � �� � 0 �� � � �� �  �
, � � � ! � � ��� �
 � � �� �� � �� � � � � ��� � � �	 
 B �?� � /� ' FA �
�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� 2
 �

 7
� � 2 � / (+
�� 
( � � � � 2 &� 
� � �&8&�&(+�
�
9 � � $� � �� ����� � � �� � � �$� � �� � � � � � ���� � � � � � 	 
 
 �

; � � ��� ��� � � � ! � � � � 
 �' F�

� �� � � �� � � �$� � �� � � � � � ��� � ��� � 
 � ��� � � � � � � ��6�� �� � � � � ��� � �� �� � ��
 ��6��

� ��� � � $� � �

� ��� � � $� � �� ��� � � �� 6� � � �

� ��� � � $� � �� ��� � � � � �� � � � � � � � �� � �

� ��� � � � � � � � ��� � �� � �� �$6�� � $��� �� � $� �� �� � �

�

	 2�

	 " " �

� - �
 
 
 �

2� �
 
 
 �F�

; � � �� ��� � �� � � �� � �6��� � � � � �� �� � ��� � �� � �� �$6��� � � � � � � � �� � � � � � �� �  �
: � � � 
 � � � ! � /� � � � � � � �� � � � ��
 ���� � � � � � � � � � � � � � � � 
 � � � ! � � � � � �$� ��� �� ! � � � � � � � � � � �� � � �
$� ��� � ��� � � �� �� � 3� �� � � �� � � �� � � � � O� � � � � � �� � ��� � �� �� � � � ��� � �� � �� � ��
 ��6 ��
( � � � �$� � �� � � � � � �� � 
 � �� � ��$� � � �� �� � � � � �$� ��� � �� � � � � ��� � �� � � ��� � � � ! � � �0 � � � ��� � �� �
� � � �� � � � � �0 � � �  �( � � � �� � � �� �� � � �� � ���� � �� � � �  �
�

�
"7
� � 2 � / (+
�� 
� / �&� 3'�3�( 

9 � � $� � �� ��� �� �� � � " " 
 �?� 2� - �� � A�

:� � � � � ���� � ��� � �?' FA� *�

" 
 � 	 � 
�#� � � $�%&' �( �

, � � � ! � � ��� �� � �3� ��! � � � � � �� ! � 	 *�� � �

9 � � $� � �� ��� �� �� � � � " �

: � � � � � ���� � ��� � � � %
 �
 
 
 �F�

" 
 � 	 � 
�#� � � ) �%' ' �( �

� � ��� � �� � �� � � � ! � � � � 2
 �
 
 
 �F�

" 
 � 	 � 
�#� � � $*�) ' ' �( �

�

� �! � � � � �� � � �� � �6���� � ��� � ��� � �� � /�$� � � � �� � ��� � � � � �� �� � ��� � /��� � � �� � � ��� � �
' � � ��� � � � � �� �� � � � � �� � � �� � � �� �� � �?� %B �� ��� � � � � ��� � �0 � �� � �� �� �� � �0 � � � �� � � �� � � � A�� � � �0 �� �� � �� � � � � �
?" � B A �� � �� �� � � ��� � �� � �� � � �� � � �� � /��� � � � �� � � � � �� � � � � � � � �
 � �6�� �! � �� �� � � ��� � � � ! � �7�� ���� �� � �� �� � 
 � �
$� � � �� � � �� � 6� � �� � � ��� � �� �� � � �� � � �� � �� � ��� �� ��� � � �  �: ���� �� � ��� � �� � ��� � ��� � � � � � ��� � ��� ��� � � � �� � � �� �� � �
0 � � �� �$� ��� 0 � � � � ��� � �	 ��� �� �6� � � �  �
�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� 2� �

! 7
� � 2 � / (+
�� 
� ( �5 � �=+

� � � � � � � 	 �' F�0 � � � � �� �� � � ��6���� � � � � �

" " �' F�0 � � � � �G� �� � �6H�� � � � ! � � �

� � ��0 � 6� � 	 /� �' F��

� ��0 � �� � �� 
 /� �' F��� � �� O� �� � � � ��

� 
 /*�' F��� � �� �� � � � ��� � �� ��� � ��
 ��6�

� � /	 �' F��� � ��� �� � � �� � � �� � � �

� �� � �� �� ��6� 
 /� � �' F�

� ��0 � �� � �� 
 /� �' F��� � �� O� �� � � � ��

� 
 /
 � �' F��� � �� �� � � � � �� �� � � � ��� �
� � � �� � � � � �0 � � �� � �� � � � � ��� � � ���� � � � �

Q� �� � �� ������� � � � �' F�

Q� � �� �� �� � � � � ��� �� � �� � �' F�

�
� 7
� � �� � / &, '( 
4� 2 � / (+


� 7
� ( � '�0
� � 4
5 ( ''7, (&� / 

, � � ��� ��� � �� � � � � ��� � � ��� � � � ��� � �� � ��� � �� �� � � �?� � � � �� � � � � �� � � � �� � � �� �� � � � � ��� � �� � ��� �*�� � � �� �A/�	 � 
 �� � � ���� � �0� � � �� � �� � � �� � ��� � �� � � �� � /�� � �� �6��� �� � $��� �� � � � �  �
: � ��� � �� � � � ��� � /��� � � �� � �� � � � � �� � � ��� �$� �� � $� ��� �. � �� �� � � �� � � �! � � � � � �� � �� �6� � � �� ! �� � ��� �! � �� �� � � ��G� � � � ! � �H �
�

. 7
� � 2 � / (+
�� 
�0( 
( � 8&�� � 2 ( � �

� � ��� � �� � �� � � �� � � �� �� � �� � � � ! � � ��� ��� � �( � � � � �� � � � � � ��� � � � � ��� � � �� � �' F/�� ��0 � �� � �	 �' F�0 � � � �� � � � ! � � � 6�� � � � � � � � �?� � � � �� ! /�� � � � �� �� ! �� � �� 63� �C A �
� � �� � � ��� � �� � � ��� � �� �� �� � � � � � � � /�� � � � ���� � � �� � � � � � � � �� � � �� � � � ! � � � 6�0 � �3� �� � � � � �� � �� � � �" �' F �
�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� 2	 �

1999 flood in Languedoc-Roussillon, France 
� ( +� �&) �&� � 
� -
�0( 
-' � � 4
 <( � � 
 � � 3� � ( 


&� �6�� � 
 � � � �� � �� � � � �� ! �� � ��� 
 � � �/�� � � � � ��� � � ���� �� � � � �� ��� � ! � �� � � � �� ��� � � ! � ��� � � ��6�� � � � �� � � � � �� � 
 � �� �� � � � 6��� � � � �� � � � �� 
 � � ��� �� � �" ���� � � ��� ��� � ��� � ��
� 
 
 �6� � � �  �
#6� � �� ����� � � 7���� � � �� �� � � �
< � �� � �� � � �� �� � � $�� � ��� � �� � �� � 
 � � � ��� � � �� � �7�
� ��
 � �6�O� �� 3��� � � � � � � �� � ��� 
 � ��� � � �� � � � �?��� � � ���� � � ��6� � A�
� ���� ��� � � �� � �� �� 63� �� � � �� ��� �$� � 3�� � �� � �� ��� �� � ! �� �� � ��0 � 6�
� ��
 � �6�
 �� �� � ��� �� � � �� � ��� � �� � � � �� ��� � � ��� � ��� � �$� � �� �
� � �� � � �� � � �� � �� � ��� � �� � �$� �0 � � � �� 
 �� � � �� 
 
 �6� � � �  �

9 � 
 �� - - - � � � ' � 2�
� � � � $� � 3�
� � � � � ��

�
� 8( � � ' ' 
( 8� '3� �&� � 
� -
4� 2 � / (+


	 ( �5 � �=+
 � � �� � / &, '( 
4� 2 � / (+
� 1) ( 
� -

4� 2 � / (+


� � 3+&� / 
� � 4

&� 4&8&43� '+

) � � ) ( � �&( +


� � � � � 2 &� 

� � �&8&�&(+


� / �&� 3'�3�( 
 � 3, '&� 
, 3&'4&� / +


� � � � � � Q� �� � �� ������� � � ) �� � � � � @� � � � � � � 
 �� � � � � � ��

� � �� ' 


� � +�+
 � *%/%' F� 2� /%' F� � 	 /	 �' F� � � /� �' F� � � 2/� �' F� 	 
 /� ' F� � 
 /� ' F� � � �
 �� ��� � � " 	 /� �' F� � � 
 /� ' F�

? 
 � � B � � *B � � 
 B � � B � 	 	 B � "B � *B � �� 2B � � 
 
 B �

, � � � ! � � ��� �
 � � �� �� � �� � � � � ��� � � �	 
 B �� ��� � � � ! � � ��� ��� � �
 �� � � ��� � � � � � ��� � �� � � �� � � �*B �� ��� ���� � � � ! � � �� � ��� � �� �� � �  �
; � � ��� � ��� � �� 
 � � � ���� � � � ! � � ��� ��� � �	 
 �� � � �� �� � ����� � �� � � ��� � � � ! � � �� � � ! � �$� �0 � � � �� 
 �� � � �*
 F�� � � ��� � � $��� � � �
�
� 7
� � 2 � / (+
�� 
&� 4&8&43� '
) � � ) ( � �&(+

, � � � ! � � ��� �
 � � �� �� � �� � � � � ��� � � �	 
 B �?� � /� ' FA �
� ( � �� � 
 < � � � � �$� � �� � � ' �� � �� �� � � ��� 0 � � �$� � �� � �

� 1) ( 
� -
-' � � 4
 � �� � � �� �� � � 7�O� �� 3�� � � �
 �� �� � �� D�� �� ���� � � 7�� �� 0 �� � � ��� � ! �

� 1) ( 
� -
4� 2 � / (+
 , � � �� � � ��� � �� ��$� ��� �� ! � �

, � � � � ���� ��� � � /�0 � � �� /�?� �� � � � �� �A��� � � �C �

5 � � � � �� � � �� � 6� � �

: � �� � ! �$�� � � � � � ! � �7� � � � � � � � �� ! � � � � � ?� �� �� � � � /� M� 0 � �� /� �� � ��6� � � � 
 � � �� �C A/� � � � � � � �
?� � � �� � � �� /�� � � � 3�$� � 3�C A�

( � � 3�� ! �� ��$� ��� �� ! � 7�� � � �� � P�� � ! ��� � � �� � � � ! � � �

5 � � � � �� � � �� � 6� � �

: � �� � ! �$�� � � � � � ! � �7� � � � � � � � �� ! � � � � � ?� �� �� � � � /� M� 0 � �� /� �� � ��6� � � � 
 � � �� �C A/� � � � � � � �
?� � � �� � � �� /�� � � � 3�$� � 3�C A�

�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� 2� �

 7
� � 2 � / (+
�� 
( � � � � 2 &� 
� � �&8&�&(+
9 � � $� � �� ����� � � �� � � �$� � �� � � � � � ���� � � � � � - 22�

; � � ��� ��� � � � ! � � � 2� /%�' F�

� �� � � �� � � �$� � �� � � � � � ��� � ��� � 
 � �� � � � � � ��� � �� �� � ��
 ��6�
� ��� � � $� � �
� ��� � � $� � �� ��� � � �� 6� � � �

�
- �
" � �

� �� � � �� � � �$� � �� � � � � � ��� � ��� � 
 � �� � � ��� ��6�� � � �� � �� � ��� � �� �� � ��
 ��6��
� ��� � � $� � �
� ��� � � $� � �� ��� � � �� 6� � � �

�
2�
2- �

� �� � � � � � � � $� � �� � � � � � � �� � �� � � 
 � � �� � � � � � � ��6� � �� � � � � � �� � �� �
� � ��
 ��6��
� ��� � � $� � �
� ��� � � $� � �� ��� � � �� 6� � � �
� ��� � � $� � �� ��� � � � � �� � � � � � � � �� � �

�
	 " *�

� �*	 *�
	 � %�	 
 
 �

�

� �! � � � � �� � ��� � �� � �*�� � � �� � �� � �� � ��� � �� �� � � �  �5 � � � �� � ��� $����6�
:� � �� � � � 7�� � ��� � �� � �� � �� � � � ! � � �� � � ��� �� �� � � � ��� � �� � �� � ��
 ��6 ��
9 � �� �� � �� � � � 7� ��$� � � �� � � � � � � � �� � � /� �� � � � � � � � � � �� � � � � /� � $� � � � � � � � � � �� � � � � �
� � � �� 6� � �C �
�



"7
� � 2 � / (+
�� 
� / �&� 3'�3�( 

	 32 , ( � 
� -
� ' � &2 +
 � � � ! 


) ��0 � �� � ���
 �� � 6� � � � �
� � ��� � �3� ��! � � � � � �� ! �
� � ��� �$� � �� � ��� � � �
� � ��� �� � � � �

" *� - �?� %
 
 �� � A�
� %%�
� 2�
� %2�

� � +�
� -
4� 2 � / (+
9
 >;
 �  : 


� ���
� � ��� ���	 �
	 ���
� � ��
 �� � 6� � � � �
� � ��� � �3� ��! � � � � � �� ! �
� � ��� �$� � �� � ��� � � �
� � ��� �� � � � �

�
� 2/� �
� � /*�

 /� �
	 �

� ���
� � ��� ��� � 
 � ���
� � ���� � � �
� � ��� �� � �� �
� � ��� �� � � � �
� � ��� � � � � �

�
	 
 �
� 
 �
� 	 �

� 
 /	 �

�

' � �� �� � � � � � �� � �� � � � ! � � ��� � � ��� �� � 7��

·  � � $� � �� �� � /��

·  ������ ! �� � �� � � � � �$6��� � �� � � � � � �/��

·  � � � � � ���� � �� � � �� � � �0 � � �� /��

·  � � � � �� � /��

·  �� �� � � �� � � �� � � � �� � � ��� � �! � ��� � ��
� �! � � � � �� � ��� � �� � �*�� � � �� � �� � �� � ��� � �� �� � � �  �5 � � � �� � ��� $����6�
�

! 7
� � 2 � / (+
�� 
) 3, '&� 
, 3&'4&� / +

, � � � ! � � ��� �� ����6� � � �� � �� � $��� �$� ��� �� ! � �� � � � � ��� � � �� � �' F �( � 
 � � � ��� � � � ���
 � �$� ��� �� ! � �� � 
 � �$� � � �� � � �� � � �6���� � � � � 7�� � � � � � �� � � �� � � � ! � � � 6�� � � �� � � /�� � ��� � �� �� ��� � � /�
� � � � � �� /�� � ��� � � � � ��� � � � �C �
�



� 
 � �� � ��� � �� � ��� � ��� � � � ��� � �� �� � � � �� � � �� � � � � �� �� � �� � � �� � ��� � �� � ��� �� � �� � �� � ��� � � � � ����� � � � � � � �

� 2" �

� 7
� � 2 � / (+
�� 
� ( �5 � �=+

� � ��0 � 6� � � � �' F��

?� ��0 � �� � �%/� ' F��� � �� O� �� � � � �A�

� �� � �� �� ��6� *�' F�

9 � 
 �! � ��� � � */� �' F�

#� �� � � � � � � �� � ��� � � � � /2�' F�

�
%7
� � �� � / &, '( 
4� 2 � / (+


� 7
� � +3� '�&(+

� � �� � � � �� �� �� � ��� �� � 
 � � � ��� �� � � � � �� � � � �  �

� � � � �&� � 
� -
4( � �0


� � 3+( 
� -
4( � �0


� � 2 ( 
 � � 
� � � 
 � 3�
� -
� � � 


?$� ��� � � � � � �� � �

�� �� � �A


� �0( � 
 � � �� ' 


, � � 0 � �� ! � %� %� 2� " �  %


' � �� �� � � � � � � 
 � 	 � ! 


( � � � 3� � � 
 � 
 � 
 � � 


' � � ��� 0 � " � 
 � 
 � 
 � ! 


� � �� ' 
 � " 
 #
 #
 %
 " � 


�
@� ���� � �� � � �� � �� � � ���� 3� � ��� ��� � �� � � �� � �
 � � �� �� � /��� � � ��� �$� � �3� � 0 �� � ! � �� � �� � � � � �� �� � �� ��3�  �#� �� �� � � ���$� ��� 3� � ��� �� �� � � � � � ���� �� � � �! � �� ! ��� �� � � � ��� � �� � ��� �� �  �
*� � 
 �� � � � � � � �� � 
 � �$� � � �� 
 � � � � �� � /�� � �0 � � � �� � 
 �0 � � � ��� � �� ! �
 ��� ��� ��3 �( � � � �� �� � �� � � � � � � ��� �$� �� 
 � � � � �� �  �
�

. 7
� � 2 � / (+
�� 
�0( 
( � 8&�� � 2 ( � �

( � 
 � � � ��� � � � �7��

·  �� � � � � � � � �� � ��� � � � ������ � �� � � ��� � � � � � � �� � �$6��� � �� � � � � � ��

·  0 � � �� �� �� � � � � ��� ��� � �� �� � � � � �

·  ! � �� �� �� � �� �� � � � � L�$�� � 3�� ��� �� � ����� ! �$� � �� �� � � �� �� �� ! �� � � � �� � � �� � �� � �� � �0 ��� �� � � � � �� ��

·  � $� � �� �� ��� � � � �� �� ��1� � � � �� �� � � � � L�� � � � � ��� 3� � �$6��� � �� � � � � � �C �
D�6� � � �� ! �� � ���� � � � ��� � ��� � �� � � �� � � ��� � �� � �� � �� � � ��� � � ��� ! � �


