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Overview
The wave modeling (particularly in HZG) has shown impressive developments, both on the theoretical aspects as in the quality of the results available to 
users. Recently the efforts of the scientific community aim at substantially improving the ocean wave and ocean circulation model products through the 
development of state of the art coupled atmosphere-wave-ocean model systems Such efforts can be successful provided further care is given to wave model 
development/improvement accounting for coupling between ocean circulation, ocean waves and atmospheric (including climate) models (together with KSD 
and KSA). The synergy between observations and models could be further increased through an assimilation of HF radar (and other types of) data together 
with KOR on the road to improving the ocean state estimate and predictions in the coastal areas and generating up-to-date information, products and 
knowledge. 

Scientific topics:

Synergy between Observations (e.g. HF Radar, etc) and Modeling (KSD, KSA)

Further development of wave model system; improving the physics of the wave models in the aspects, which are crucial for the coupling with the 

atmosphere and ocean.

Development of assimilation techniques for the use of remote sensing (e.g. HF Radar) wave information into the numerical model(s).

Further development and application of coupled model systems (e.g. Sediment transport and circulation models.)

Long term Wave simulations.

Performance of long term hindcast and scenario simulation in the frame of COASTDAT and COASTDAT-2.

Joint work within the ECOMF and  WCRP-JCOMM Initiative on Coordinated Global Wave Climate Projections.
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Short-term pre-operational wave model for the North Sea 
and German Bight (COSYNA relevant) - KSD

Within the framework of COSYNA a wave model system provides 24 hour 
wave forecasts twice a day and makes the results available in the web under 
http://www.coastlab.org. The nested grid circulation model system for the 
North Sea-Baltic Sea and the German Bight provides real time simulations 
together with a 3-day forecast. The North Sea wave model provides  
boundary information for the model of the German Bight. Both wave models 
run in shallow water mode and computes the two dimensional energy density 
spectrum at every of the active model grid points in the frequency-/direction 
space. 

Multi-decadal regional wave simulations - KSA

Relevance to the following external Projects 

KSD 

COSYNA 
DWD Support and Development 
KLIWAS (BSH),
Field-AC (EU),
MyWAVE (EU),
MyOcean 2 (EU)
Demarine 2 (BMBF)
Seegang GMES (DWD/ BSH/BMVBS).

Distribution of the significant wave 
height and the corresponding wind 
field in the North Sea 

Distribution of the significant wave 
height and the driving wind field in 
the German Bight 

KSA:

RADOST (BMBF)
KLIMZUG-NORD (BMBF)
AKÜST (Niedersächsischen Ministerium für Wissenschaft und Kultur)
ECLISE (EU)
THESEUS (EU)
KLIWAS (BSH) 
WCRP-JCOMM Initiative on Coordinated Global Wave Climate Projections
LOIC

Global wave climate projections – KSA 

Within coastDat multi-decadal wave hindcasts and scenarios are provided 
as part of consistent meteorological-marine reanalyses and scenarios. The 
objectives are to provide an assessment of ongoing and potential future 
changes in wave climate and to aid the development of adaptation options. 
Data from wave hindcasts form an essential part of the coastDat data base 
that is used by more than 60 external partners from industry, administration 
and research. 

Changes in ocean wave climate received 
minimal attention in the IPCC AR4, despite 
of WG-2’s recognition that waves are one of 
eight main climate drivers affecting the  
coast. As a response the WMO/JCOMM  
supported effort on Coordinating Global  
Ocean Wave Climate Projections 
(COWCLIP) was established. HZG/IfK 
participates in this effort by contributing 
global wave projections to a community  
ensemble. As an example the figure shows 
changes in extreme significant wave heights 
towards the end of the 21st century as 
obtained from the HZG/IfK contribution to 
the COWCLIP ensemble.
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Numerical wave forecast routine system of the DWD, running operationally 
twice a day starting at 00 and 12 UTC  (global forecast for 7 days, regional 
forecast for 3 days)

DWD (with a support of KSD) wave forecast system

Examples comprise the estimation 
of extreme sea states and 
statistics of weather windows for 
maintenance of future offshore 
wind farms. As an example the  
figure shows changes in extreme 
significant wave heights expected 
towards the end of the 21st century 
obtained from wave projections 
driven by atmospheric winds from 
different models under different 
emission scenarios.

http://www.coastlab.org/
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