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Long-term changes of coastal systems 

Long-term global climate simulations - Climate Globe Visualizations 
Birgit Hünicke, Frauke Feser, Eduardo Zorita, Sebastian Wagner 

coastDat – Regional Reconstructions and Scenarios 
Ralf Weisse 

coastDat – Deriving Added Value I: Offshore wind energy 
Beate Geyer 

coastDat – Deriving Added Value II: Ecosystem modelling 
Ute Daewel 

Risk management and Climate Change Adaptation as social process 
Beate Ratter, Birgit Gerkensmeier 

Providing information – enabling knowledge.  
The Northern German Coastal and Climate Office. 

Insa Meinke 

Model Capacity Development with special focus on coastal impacts of 
natural and anthropogenic stressors 

North Sea-Baltic Sea regional coupled models: atmosphere, waves and ocean 
Joanna Staneva, Ha Ho-Hagemann, Burkhardt Rockel 

Ocean forecasting for the German Bight – from regional to coastal scales 
Emil Stanev, Johannes Schulz-Stellenfleth, Joanna Staneva 

Regional, Coastal and Estuarine Numerical Modelling on Unstructured Grids 
Emil Stanev, Johannes Pein, Benjamin Jacob, Richard Hofmeister 

Analysis of offshore windfarm wakes in the German Bight 
Johannes Schulz-Stellenfleth 

Loss of primary producers due to benthic bivalves and bivalves on offshore wind farms 
Kai Wirtz, Carsten Lemmen 

Organic matter input drives macrobenthic community structure and behaviour 
Anja Singer, Wenyan Zhang, Kai Wirtz, Carsten Lemmen 

Socio-cultural values in marine and coastal policy – the case of wind energy 
Andreas Kannen 

Research Unit 1:  
System Analysis and Modelling 



Research Unit System Analysis and Modelling:  Topic 2

Paleoclimate simulations 

complement proxy-based reconstructions to understand  the mechanism
of climate variability
allow to assess the full variability of longer time periods not covered by the
instrumental record

Selected Results:
Variability of wind extremes is not related to changes in external forcing or
global temperature
Extremes may be stronger influenced by other drivers other than climate,
in this case deforestation

Climate Globe visualizations
We illustrate, on the technical basis of an “Omniglobe”, selected results from two unique simulations conducted at HZG that demonstrate the
relevance of global climate modelling to address questions which are important for coastal research, such as past and recent changes in the

land-ocean system brought about by variations in extreme winds, precipitation and temperature

.

Selected References:

Bierstedt, S.E., Hünicke, B., Zorita, E., Wagner, S. and Gomez-Navarro, J.J. 2016: Variability of daily winter wind speed distribution over Northern Europe during the past
millennium in regional and global climate simulations. Climate of the Past 12, 317-338
Gagen, M. H., Zorita, E., McCarroll, D., Zahn, M., Young, G. H. F. and Robertson, I. 2016: North Atlantic summer storm tracks over Europe dominated by internal variability over the past
millennium. Nature Geoscience 9, 630–635.
Wang, J., Yang, B., Ljungqvist, F.C., Luterbacher, J., Osborn, T.J., Briffa, K.R. and Zorita, E. 2017: Internal and external forcing of multidecadal Atlantic climate variability over the past 1200
years. Nature Geoscience 10, 512-517.
Zhang, W., Harff, J., Schneider, R., Meyer, M., Zorita, E. and Hünicke, B., 2014: Holocene morphogenesis at the southern Baltic Sea: simulation of multiscale processes and their interactions
for the Darss-Zingst peninsula. Journal of Marine Systems 129, 4-18.

High-resolution climate reconstructions of the last decades

provide homogeneous global, complete 3-dimensional weather
reconstructions
allow to assess the variability of extremes and small-scale weather
phenomena by analysis of the spatio-temporal clustering and their links to
global climate

Selected References: 

Feser, F., Barcikowska, M., Haeseler, S. Lefebvfre, C., Schubert-Frisius, M, Stendel, M., von Storch, H. and Zahn, M. 2015a: Hurricane Gonzalo and its extratropical transition to a strong 
European storm, In: Explaining Extremes of 2014 from a Climate Perspective, Bull. Amer. Meteor. Soc. 96, 51–55.
Schubert-Frisius, M., F. Feser, H. von Storch, and Rast, S. 2017: Optimal spectral nudging for global dynamic downscaling. Monthly Weather Review, 145, 909-927.

Recent anthropogenic climate change is embedded in a background of natural
climate and environmental variability. Disentangling the purely anthropogenic
trends requires a realistic understanding of past environmental variations and of
their mechanisms. The instrumental record is, however, too short to contain the full
range of these variations. Together with long-term Climate Model Simulations and
the analysis of indirect archives, we aim at reconstructing the natural climate and
environmental patterns in the past and estimate their impact on land-ocean coastal
systems for different aspects, such as morpho-dynamical changes or impacts to the
ecosystem. The estimation of past natural climate changes enables us to gain
information about expected future variations around the long-term trends in the
next few decades.



Research Unit System Analysis and Modelling:  Topic 2

High-resolution climate reconstruction of the last decades

Paleoclimate Simulations

.



System Analysis and Modelling

regional atmosphere model

wind wave tide-surge air
chemistry ecosystem models

examples of added value



System Analysis and Modelling
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Fig. 7

Fig. 8

Fig. 5

Fig. 6.

Fig. 1.

Fig. 3. 

Fig. 2

Fig. 4.
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Tidal Currents
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, Impact of Atmospheric Stability on X-Band and
C-Band Synthetic Aperture Radar Imagery of Offshore Windpark Wakes, 

: Exploring the Wakes of Large Offshore Wind Farms. In Journal of Physics: Conference
Series/, 753:092014. IOP Publishing, 2016. doi:10.1088/1742-6596/753/9/092014

Kármán Vortex and Turbulent Wake Generation by Wind Park Piles

First in Situ Evidence of Wakes in the
Far Field behind Offshore Wind Farms.

Fr
ic

tio
n

Ve
lo

ci
ty

[m
/s

]

Downstream Distance [km] 

Increased Turbulence 
in Atmosphere

Turbulence
in the Ocean

Reduced Wind speed 

Increased Mixing 
Destroyed stratification

er

le

nts
ion

mistry

C-Band Synthetic Aperture Radar Imager

: Exploring the Wakes of Large 
Series/, 753:092014. IOP Publishing, 201

Kármán 

Far Field behind Offshore Wind Farms.



Research Unit System Analysis and Modelling: Topic 2 and Topic 4System Analysis and Modelling

, Impact of Atmospheric Stability on X-Band and C-Band Synthetic Aperture
Radar Imagery of Offshore Windpark Wakes,

: Exploring the
Wakes of Large Offshore Wind Farms. In Journal of Physics: Conference Series, 753:092014. IOP Publishing, 2016.
doi:10.1088/1742-6596/753/9/092014

Kármán Vortex and Turbulent Wake Generation by Wind Park Piles

First in Situ Evidence of Wakes in the Far Field behind Offshore Wind Farms.
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