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Danube River Basin 

Danube total length: 

2857 km 

 

Catchment size:  

801,463 km² 

 

Within its bounds: 

Parts of 19 countries, 

Parts of Alps, Carpathian  

and Dinaric Mountains 
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Background and Mandate 

•“Study to provide a common 

and basin-wide 

understanding towards the 

development of a climate 

change adaptation strategy 

in the Danube River Basin” 

•developed by LMU Munich 

• finalised in January 2012 

• ICPDR* was asked to 

develop until end of 

2012 an Adaptation 

Strategy to Climate 

Change 

•Germany as lead 

country 

Danube 

Declaration 

2010 

Danube Study – 

Climate Change 

Adaptation  

ICPDR Strategy 

on Adaptation to 

Climate Change 

2011 2012 

 Basis for the development 

of the Climate Adaptation 

Strategy 

•developed with support of 

LMU, relevant ICPDR teams 

of experts and stakeholders 

•adopted in December 2012 

 

*ICPDR: International Commission for the Protection of the Danube River 
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Danube Study 

 relevant research, ongoing projects and studies as well as adaptation activities were 

analysed 

 is based on best knowledge available as recommended in the CIS Guidance Document 

No. 24* - no new modelling was carried out 

 summarizes information of expected climate change and related impacts in the water 

sector 

 gives an overview of possible adaptation measures 

 provides foundation for a common basin-wide understanding 

 

 finalised in January 2012 

 discussed on Workshop in March 2012 

Danube Study – Climate Change Adaptation  

Climate change impact assessment  as base for the development of a basin-wide 

adaptation strategy in the Danube River Basin 

*European Communities (2009): Common Implementation Strategy for the Water Framework Directive (2000/60/EC). Guidance 

document No. 24. River Basin Management in a Changing Climate. Technical Report, Nr. 40. 
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Climate Change Scenarios for the Danube River Basin 

Danube Study - knowledge base 

Change of mean annual and summer temperature in 

the Danube River Basin for 2021-2050 and 2071-

2100 according to A1B scenario of different model 

results  

Change of mean annual 

precipitation in the Danube 

River Basin for the periods 

2021-2050 and 2071-2100 

according to A1B scenario of 

different model results 
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 Changes in water availability and the seasonal runoff pattern 

 Droughts, low flow situations and water scarcity are likely to become more 

intense, longer and more frequent 

 Local and regional increased heavy rainfall, however, no clear picture for 

changes in flood magnitude and frequency 

 Changes for ecosystems and biodiversity are predicted with shifts of the 

aquatic and terrestrial flora and fauna 

 Sectors as agriculture, forestry, navigation and water related energy 

production likely to suffer 

 But also positive effects are projected, such as a reduction of ice days on 

rivers or longer vegetation periods 

Main climate change impacts - overview 

Danube Study - knowledge base 
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Uncertainty 

Danube Study - knowledge base 
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Adaptation measures for several impact fields:  

1) Preparation measures aim to support planning processes.  

 

2) Ecosystem-based measures aim to reduce the negative effects of a 

changing climate by enhancing the capacity of the ecosystem to 

adapt to different impacts.  

 

3) Behavioural and managerial measures aim to raise awareness 

about possible future conditions, and to support sustainable 

management with a focus on the efficient use of water and 

conservation of good water quality. 

 

4) Technological measures help to implement individual projects.  

 

5) Policy approaches aim to support the national, international and 

basin-wide coordination of activities.  

Danube Study  
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Danube Climate Adaptation Workshop  

Danube Climate Adaptation Workshop (Munich, 29-20 March 2012): 

 

Interdisciplinary and international participants: representatives from the Danube 

countries, the Team of Experts, stakeholders, observers and other relevant experts 

 

Aim of the Workshop:  

 to discuss basin-wide coordination requirements focusing the main impacts 

of climate change on water resources and sectors, potential adaptation 

measures, challenges and options for coordination 

 to discuss the expectations towards a basin-wide adaptation strategy  

 to discuss the proposed table of contents of the “Danube Adaptation 

Strategy” 
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Two parallel Working Group sessions, discussing the following questions: 

1. Does the study include all relevant impacts and fields of action, can they 

be prioritized? 
 

2. Do we agree on the potential measures, options for coordination and 

related challenges in climate adaptation as proposed in the study (should 

something be added/changed)? 
 

3. What are the expectations towards the ICPDR adaptation strategy? In 

which fields does a basin-wide coordination or approach offer 'added 

value' to national approaches and activities? How could a common 

approach look like?    

Danube Climate Adaptation Workshop  
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Main results for the Danube River Basin: 

 

The main relevant impacts and fields of action 

as well as relevant measures are addressed 

Decision making on the degree of importance, 

what is for either national or basin-wide (or both) 

levels 

Options for coordination: 

 Integration of adaptation to climate change in 

work of existing ICPDR Expert and Task 

Groups (no additional working group) 

 River Basin Management Plan and Flood Risk 

Management Plan - main tools for adaptation 

Danube Climate Adaptation Workshop  

Outcomes 

Impact Basin-wide 

level 

National 

level 

Droughts, low flows, 

water scarcity 
21% 16% 

Floods 15% 14% 

Biodiversity/ 

ecosystems 
11% 5% 

Water quality 11% 4% 

Navigation 7% 5% 

Land use 7% 5% 

Drinking water,  

water supply 
0% 11% 

Agriculture 4% 8% 

Irrigation 1% 6% 

Groundwater 1% 5% 

Water related energy 

production 
4% 5% 

Water use 4% 1% 

Water availability 4% 3% 

Soils/erosion 3% 5% 
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 „Danube study“ serves as scientific basis  

 Agreement on the table of contents of the „Danube Strategy“ 

 1st draft of the Strategy was elaborated and discussed within the ICPDR Expert 

Groups  

 Cyclic further development of the Strategy (up to 4th draft document) 

 Final version adopted in December 2012 

The way to the Strategy 

Leading  

commission 
Teams of experts & 

stakeholders  

of the Danube countries  

Scientists 

Leading country 

Draft documents 

Danube Strategy 
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Danube Strategy 

 Introduction and framework conditions 
 
 Summary of climate change scenarios and related impacts on different 
sectors 
 
 Vulnerability 
 
 Summary of possible adaptation measures 
 
 Guiding Principles on Adaptation to Climate Change 
 
 Approach for integration of adaptation in ICPDR activities: step-wise and 
cyclic approach – adaptive management 
 
 Indication of next steps for the integration 

ICPDR Strategy on Adaptation to Climate Change – main 

contents: 
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Lessons Learnt 

 Joint understanding (i.e. on scenarios and related impacts) and shared knowledge 

base is essential for joint decision making in a transboundary basin 

 

 Not all problems can be solved immediately (uncertainties, knowledge gaps, etc.) 

 suggesting a step-wise and adaptive approach 

 

 Making best use of existing structures and water management instruments 

 

 Coordination of requirements – climate change is cross-cutting issue (like IWRM), 

and is requiring interdisciplinary approach 

 

 Decision making processes on adaptation measures are to be embedded in 

different (water management) disciplines but exchange and coordination has to be 

ensured 

Danube Strategy 
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Future plans for the Danube River Basin 

ICPDR 

 Adaptation Strategy is NOT an adaptation plan!  following the  finalization of 

Strategy, adaptation has to be practically incorporated in water management 

planning processes 

 Different Expert Groups were already involved in elaboration of Strategy – now 

implementation of Strategy required 

 Elaboration process of next River Basin Management and Flood Risk 

Management Plan already launched – to be finalized by 2015 and climate adaptation 

to be incorporated 

 Working towards closing of knowledge gaps (including vulnerability assessment) 

 Update of the Strategy in 2018 as basis for next (6-years) management cycle 

Danube Strategy – next steps 
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Future plans for the Danube River Basin 

Danube Strategy – next steps 

University of Munich 

 GLOWA-Danube project (2001-2010): „Global Change Atlas Upper Danube“: 

publication available in English in summer 2013 

 To support ICPDR and EUSDR a project under the EU’s Seventh Framework 

Programme for Research (FP7) is proposed 

 Aim: Development of a Danube River Basin Model, preparation of a Hydrological 

Information System  

Links: 

„Danube Study“ and „ICPDR Strategy on Adaptation to Climate Change“: 

www.icpdr.org/main/activities-projects/climate-adaptation 

GLOWA-Danube: www.glowa-danube.de 

University of Munich, Department of Geography: www.geographie.uni-muenchen.de 

European Climate Adaptation Platform CLIMATE-ADAPT: www.climate-adapt.eea.europa.eu 

http://www.icpdr.org/main/activities-projects/climate-adaptation
http://www.geographie.uni-muenchen.de/
http://www.geographie.uni-muenchen.de/
http://www.geographie.uni-muenchen.de/


Thank you for your attention! 

Isar in the middle of Munich 

Ruth Weidinger, Ludwig-Maximilians-Universität, Luisenstr. 37, 80333 München, r.weidinger@iggf.geo.uni-muenchen.de 



ICPDR Delegations of Contracting Parties 

River Basin 

Management 

RBM EG 

PM EG 

MA EG 

Flood EG 

IMGIS 

EG 

PP EG 

ICPDR 

Secretariat 

ad hoc 

S EG 
ad hoc Strategic 

Pressures & 

Measures  

Monitoring & 

Assessment 

Flood 

Protection 

Public 

Participation 

Information 

Management & 

Geographical 

Information 

System 

APC EG 

Accident 

Prevention/Control 

Task 

Groups 

1. Participation and involvement in ICPDR Expert Groups 



22 Observer Organisations 
► Direct involvement in ICPDR Expert Groups 

► Access to documents and ongoing participation in 
river basin management processes 

http://www.dredging.org/
http://biology.usgs.gov/s+t/SNT/noframe/ms137f01.htm
http://www.iad.gs/
http://www.unesco.org/water/ihp/


Vulnerability to climate change 

Degree to which a system is susceptible to, and 

unable to cope with, adverse effects of climate 

change, including climate variability and extremes. 
 

 Currently, no consistent and homogenous 

vulnerability assessment available for whole 

DRB (may be a future step) 

 For preparation of 2nd DRBM Plan and 1st 

DFRM Plan does not seem to be feasible 

option 

 Existing impact analysis important first step to 

create common understanding on expected 

changes and challenges 

Knowledge Base 



Knowledge Base 

National adaptation activities: 

 National Adaptation Strategies in the 

DRB (as of January 2012) 

 National Action Plans 

 several national communications under 

the United Nations Framework 

Convention on Climate Change 

(UNFCCC) 

International adaptation activities: 

 EC White Paper on Adaptation 

 EU CIS Guidance No. 24 

 Blueprint to Safeguard Europe’s Water Resources 

 Guidance on Water and Adaptation to Climate Change 

 European Climate Adaptation Platform (CLIMATE-ADAPT) 



Danube Climate Adaptation Workshop  

Results: 

 The study addresses the main relevant impacts 

and fields of action 

 Very high importance for both levels: extreme 

events like droughts, low flows, water scarcity and 

floods  

 More of basin-wide than national importance: 

biodiversity/ecosystems and water quality 

  High national importance on drinking 

water/water supply and agriculture & irrigation  

Impact Basin-wide 

level 

National 

level 

Droughts, low flows, 

water scarcity 
21% 16% 

Floods 15% 14% 

Biodiversity/ 

ecosystems 
11% 5% 

Water quality 11% 4% 

Navigation 7% 5% 

Land use 7% 5% 

Drinking water,  

water supply 
0% 11% 

Agriculture 4% 8% 

Irrigation 1% 6% 

Groundwater 1% 5% 

Water related energy 

production 
4% 5% 

Water use 4% 1% 

Water availability 4% 3% 

Soils/erosion 3% 5% 

To question 1: Does the study include all relevant impacts and fields of action, 

can they be prioritized? 

Participants prioritized the 

most relevant fields for action 

for both, the basin-wide and 

national level (with 3 dots per 

expert for each level) 

 



Danube Climate Adaptation Workshop  

To question 2: Do we agree on the potential measures, options for 

coordination and related challenges in climate adaptation as proposed in the 

study (should something be added/changed)? 

Results (general agreement, some additional remarks): 
 

 Most of the relevant measures are included in the study (2 further adaptation measures were 

mentioned: “measures on sediments” and “improved water level forecast”) 

 Options for coordination: 

• Taking account of different political guidelines and existing Directives: EU-

regulations, Floods Directives, WFD and RBMPs, agricultural policies 

• Suggestion for taking into account national experience on basin-wide level 

• Importance of knowledge transfer, exchange between sectors and countries 

 Challenges:  

•  Identifying overlapping fields and linkages between several measures 

•  Identification of potential conflicts between sectors and countries - consequences 

of adaptation measures for other fields and areas (e.g. landuse/agriculture/navigation or 

floodplains/ecosystem, upstream-downstream relationships) 

• Sometimes difficult decision-making what is of basin-wide resp. national relevance 
(e.g. distinguish between floods and flashfloods) 



Danube Climate Adaptation Workshop  

To question 3: What are the expectations towards the ICPDR adaptation strategy? 

In which fields does a basin-wide coordination or approach offer 'added value' to 

national approaches and activities? How could a common approach look like?    

 

Visions & Expectations Basin-wide coordination Common approach 

Clarity on linkages between 

different levels of action (basin-

wide, sub-basin, national) 

Coordination of 

knowledge/information exchange 

Interdisciplinary approach and 

management with defined steps, 

timelines and clear responsibilities 

Common solutions to prevent 

negative impact as well as 

solutions for different sectors 

Coordination of best practice 
Regular basin-wide forum for 

exchange of experience 

Assessing the impact of proposed 

measures for one sector/region on 

other sectors/regions 

Mediation of potential conflicts 

Provision of appropriate 

ressources for required adaptation 

steps and long-term solutionsurces  

Addressing vulnerability and „hot 

spots“ and naming of conflict areas 
Masterplan for integrating users 

Comprehensive, short, clear 

document  



 The strategy should focus on the basin-wide level 

 The ICPDR as leading commission can 

 provide the forum for discussions on the international level 

 foster the exchange among the Danube countries 

 ensure the development of the strategy as steered process  

 target and coordinate support for existing (sectoral) working groups 

 The strategy is seen as “living document”, revised in cycles within the Water 

Framework Directive cycle 

 The strategy should provide some guidelines and hint to best practice examples 

 Vulnerability should be addressed by a pragmatic, transparent approach in form 

of identification of hot spots 

The way to the Strategy 

Danube Climate Adaptation Workshop  

Outcomes 



Strategy includes guiding principles (from CIS Guidance Document No. 24), 

supporting Expert Groups and Task Groups in adaptation 

I. Climate modelling, projections, scenarios, potential impacts and uncertainty 

II. How to build adaptive capacity for management under climate change? 

III. Water Framework Directive (WFD) and adaptation 

IV. Flood risk management and adaptation 

V. Drought management, water scarcity and adaptation 

Danube Strategy 

Guiding principles on adaptation 



• Mandate relevant EGs and TGs to fully integrate adaptation to climate change 

in WFD and European Floods Directive (EFD) planning process 

• Adaptation measures to be included in 2nd DRBM and 1st DFRM Plan by 

2015 

• Closing of knowledge gaps – indication of further research requirements 

included in Strategy 

• Proposal to check need for revision and update of Strategy in 2018 (linked with 

6-years management cycles) 

Danube Strategy 

Next steps and follow-up 


