
PartnersThe Multi Model  
Approach

Complete Analysis

In order to derive sound statements about the span 
of possible future climate changes, KLIWAS will 
use hydro-meteorological information derived from 
a wide variety of global and regional climate 
models. This is the state-of-the-art method to 
account for known uncertainties in single models.

The necessity and appropriateness of potential 
adaptation measures can be evaluated only when 
the complex systems under investigation are fully 
analysed and well understood.

Therefore KLIWAS uses a complex model chain, 
starting from the radiative forcing of the climate 
system (GHG emissions), via models of the 
hydrological and oceanographic subsystems, up to 
ecosystem and economic models. At each step 
future projections are derived and evaluated.
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KLIWAS at a glance Coastal waterways Inland waterways

KLIWAS encompasses five main research tasks  
with a total of 30 projects and a coordination.  
The programme is focussed on climate change and  
its impacts on waterways and navigation: 
	 • �Validation and evaluation of  

climate projections
	 • �Impacts on hydrologic systems  

of coastal waterways
	 • �Impacts on water quality and  

ecosystem functions
	 • �Impacts on hydrologic systems  

of inland waterways
	 • �Impacts on the maintenance of  

inland waterways

The research programme is carried out by four 
departmental institutions of the German Federal 
Ministry of Transport, Building and Urban 
affairs (BfG, BAW, BSH and DWD) and a large 
number of universities and other research institutions. 
The main aim is to propose adaptation options 
including economic analyses. Thus, KLIWAS 
provides a sound basis for political decisions.

KLIWAS operates in the national and international 
research framework, using outputs of EU research 
programmes like ENSEMBLES (FP 6) and 
giving inputs to national and international 
projects (e.g. Klimzug) and international 
commissions (e.g. PIANC, ICPR).

Future climate change may impact sea levels. 
Changed sea levels could impact ecological 
processes, particularly at the sea shore. KLIWAS 
will consider the most relevant aspects for coastal 
waterways in the North Sea and the Baltic Sea,  
and in estuaries. 

The first step is to create time series of oceanographic 
and meteorological variables for both, recent climate 
conditions, and projected future climate conditions. 

Second, the vulnerability e.g. of hydro- 
engineering constructions will be analysed. 
Finally, adaptation options for coastal waterways, 
ports and coastal protection will be devised. 

�Moreover, KLIWAS will answer  
the following questions:
	 ■ �How will sediment transport  

change due to climate change?

	 ■ �Do we expect any change in the  
transport of suspended matter  
(with or without absorbed  
contaminants/toxins) from estuaries  
to the sea?

	 ■ �Will climate change affect water quality?

	 ■ �Is there any risk of an increase in  
harmful organisms (e.g. bacteria) in  
the Baltic Sea and the North Sea due  
to climate change?

Future climate change may impact the run-off of 
rivers. Changed run-off could influence sediment 
transport, flora and fauna, water quality, and 
water availability for households, industrial 
cooling processes, and inland navigation. Thus, 
the starting points of KLIWAS are analyses of the 
following parameters: 
	 • �precipitation and air temperature
	 • �river discharge 
	 • �water level and flow velocity
	 • �water temperature
	 • �pollutants 
	 • �ecosystem functions
	 • �changes of river beds
	 • �navigation and transport costs

These data will be used to generate and evaluate 
adaptation options for the inland navigation sector.


