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Distribution, seasonal dynamics, year‐to‐year variation
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‐ environmental impact‐ and monitoring‐studies (BSH)
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from: Dierschke (2002), Vogelwelt
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Distribution, year‐to‐year variation

from: Garthe et al. (2015), Vogelwarte
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Population sizes,
population trends



from: Garthe et al. (2015), Vogelwarte

from: Mendel et al. (2008), Profiles of seabirds …

Population sizes



from: Garthe et al. (2015), Vogelwarte

Population trends
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Diet of divers in SW Baltic Sea

Red‐throated Diver
Relative proportions of prey biomass
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Significant seasonal changes in dietary choice
• Main prey winter: young Zander 70% + 15% Ruffe
• Main prey spring: spawning Herring 77%

Iduns Kokbuk www.angeln.de

Source: Guse et al. 2009 J Sea Res
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Diet of divers in SW Baltic Sea
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Habitat selection



PC estuarine front explained 52% 
of variance in diver densities

High densities confined to areas
within 5 km distance from the
mean frontal zone

Persistent link (recorded during all 
cruises)

Habitat selection

from: Skov & Prins (2001)



Variable edf F 
Level of 

significance

Sea surface temperature 2.619 9.512 *** 

Wind speed 2.97 9.978 *** 

Air pressure change 1 3.949 * 

Haline stratification 1 9.788 *** 

Temperature fronts 2.952 3.417 * 

Salinity fronts 2.069 8.559 *** 

Relevant habitat variables

Generalized Additive Model (GAM), Variance expl.: 66%, Ship‐based survey Winter

Sea surface temperature Haline stratification

Salinity fronts

Habitat selection

from: Markones et al. (2014), project report



Variable edf F Significance level

Sea surface temperature 7.062 6.243 *** 

Transparency 8.797 11.432 *** 

Yellow substance 5.896 1.863 0.08 

Chlorophyll a 8.759 8.775 *** 

Water depth 8.729 6.048 *** 

Sediment type 2.689 3.366 * from: Markones et al. (2014), project report

Transparency Chlorophyll a

Aerial survey Spring

Generalized Additive Model (GAM)

Variance explained: 29%

Habitat selection

Relevant habitat variables



Human pressures:
Set net fisheries



from: Zydelis et al. (2009), Biol. Conserv.

Set net fisheries



from: Bellebaum et al. (2013), Aquatic Conserv. Mar. Freshw. Ecosyst.

Set net fisheries



Human pressures:
Offshore wind farms



Monitoring survey pre‐construction

Offshore seabird monitoring FTZ
On behalf of Federal Agency for Nature Conservation BfN

Offshore wind farms



Monitoring survey post‐construction

Offshore seabird monitoring FTZ
On behalf of Federal Agency for Nature Conservation BfN

Offshore wind farms



Offshore wind farms

Projects HELBIRD/DIVER
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Offshore wind farms

Projects HELBIRD/DIVER



Offshore wind farms

Data:
environmental impact 
and monitoring‐studies



Human pressures:
Ship traffic



from: Schwemmer et al. (2011), Ecol. Appl.

Ship traffic



Digital
aerial
Survey,

31 March 2016

Ship traffic

Project HELBIRD


