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Dr. Enno Nilson, Dr. Bastian Klein
Federal Institute of Hydrology, Germany

Risk of climate change on German waterways

What do we expect?
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Europe
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Europe, TEN-T-Corridors
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Europe, TEN-T-Corridors
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Main

Europe, TEN-T-Corridors, Rhine-Main-Danube
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Future sectoral impact: inland navigation
low flow

(Inn river)

Nilson et al. (in press.): Impact if climate change on low flows, water
temperature, and water quality. In: Belz et al.: The low flow
sequence 2015 to 2018 in Germany. BfG-report (in German)

gauging station

Rhine Main Danube river
countryNL DE AT
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Future sectoral impact: inland navigation
high flow

Observed 1971-2000

Simulated 1971-2000

Projected 2031-2060

Projected 2071-2100
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Future sectoral impact: inland navigation
high flow

Observed 1971-2000

Simulated 1971-2000

Projected 2031-2060
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Future sectoral impact: inland navigation
high flow

Observed 1971-2000

Simulated 1971-2000

Projected 2031-2060

Projected 2071-2100
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• Ice observations (1970-2020) according to WSV reports and sum of temperatures below 0°C per winter
(Nov-Mar) Data: DWD, BfG

Source: BfG * at least one segment affected

*

Future sectoral impact: inland navigation
icing

Main/Main-Danube canal
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• Estimated based on sum of temperatures below 0°C per winter

• 16 projections (RCP8.5)
Data: DWD, BfG
Source: BfG 

Future sectoral impact: inland navigation
icing
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Legal aspects of climate impacts (Germany)
(selected)

Obligation to account for climate change according to laws:

• Spatial planning act (ROG) 
Section 1, § 2 (2) 6

• Building Code (BauGB) 
Chapter 2, Teil 1, Section 1, § 136 (2) 1

• Environmental Impact Assessment Act (UVPG) 
Annex 4, (4) c) hh)

• Water Resources Act (WHG) 
Chapter 2, Section 1, § 6 (1) 6
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Adaptation measures
eight-point plan of BMDV

Source: German federal ministry ot Transport and Digital Infrastructure BMVI, 2019

Action plan
"Low flow Rhine"      

Information systems

1. Water level prediction

2. Climate Change Service

3. Online dephts information

Transport and logistics

4. Improved transport concepts and 

technology

Infrastructure

5. Faster implementation of improvements at 

the middle and lower Rhine

6. Faster approval of measures

Long term approaches

7. Evaluation of river and water management

options

8. Participation process
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Decisions on different time scales
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• Probabilistic 10-day prediction
• operational → www.ELWIS.de

• Probabilistic 6-week prediction
• pre-operational → contact BfG
• shift to operational mode in July

• Deterministic 4-day prediction
• operational → www.ELWIS.de

• Probabilistic 3-months estimate
• research

Contact: Meissner@bafg.de

Adaptation measures
eight-point plan
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Contact: DAS-Basisdienst@bafg.de

Adaptation measures
eight-point plan

WS-Climate Portal

• Waterway and Shipping administration
• German Adaptation Strategy
• Federal states
• Neighbouring countries
• Research institutes

https://ws-klimaportal.bafg.de/
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Summary

1. Climate change is affecting IWT via several impact chains.
2. Low flow situations are particularly relevant for IWT due to

their duration.
3. Accounting for impacts of future climate change is becoming

an obligation in planning procedures. 
4. Flow and water level forecasts are an important tool to reduce

vulnerability of IWT in extreme situations
5. Several measures are already being taken to account for future

short term variability and long term changes in 
hydro(meteoro)logical boundary conditions of IWT.

6. Ongoing research will bring more insight into IWT-related
impact chains and additional adaptation options.
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