
Aquatic Warbler in Pomerania:    
habitat requirements and management 

recommendations

Franziska Tanneberger

15.10.2009
Strategic

 
meeting

 
at RSPB UK headquarters



Aquatic Warblers in Pomerania

Differences to core population
genetic (Giessing 2002) - ??? 
wintering area (Pain et al. 2004) - ??? 
song (ongoing PhD J. Glapan, Poznan) - ???
doubtful

Picture: Wolin

 

National Park, M. Radziszewski

 

2007

This is NOT doubtful
strongly decreasing 
remnant of large population
now: western margin of 

breeding area



Aquatic Warblers in Pomerania 1993-2009
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Historic records from Germany 
(federal state Brandenburg)

Tanneberger & Bellebaum

 

in prep.

Records during breeding season Records during breeding season

Soils with

confirmed AW occurrence

probable AW occurrence



Habitat loss



Habitat shift

Habitat 
shift

 
+ 

loss



Data 2004-2006 (2009)
Sites: in all 9 current/recently abandoned breeding regions

AW data: 
singing males all years (incl. song records)
9 nests (2006)
food of Sedge Warbler (surrogate species; 2005)

Habitat data: water/soil conditions, vegetation structure, 
potential prey composition and biomass, habitat
heterogeneity

Land use: direct observation or interviews

Sampling time: 
at the time of arrival (late April/early May) 
at the peak of the 1st brood (late May/early June)
at the peak of the 2nd brood (late June/early July)



Habitat data
Key factors

Management 
recommendations

Potential sites 
(IRS data analysis)

AW data

Pomerania 2004-06 Lithuania 2006

Habitat data

AW data

‚Optimal‘ habitat 
conditions

Research approach



Coastal and small 
river valley sites

slightly eutrophic  
(soil C/N 15-19)

Lower Oder valley 
sites

strongly eutrophic      
(soil C/N 10-13)

Tanneberger et al. in print
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2004-2006

Plant communities

Lower Oder 
Valley 
National 
Park      

LOWER ODER 
VALLEY: 
SEDGES + 
GRASSES

Tanneberger et al. in print



Lower Oder Valley National Park 

the last breeding site in Germany
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COAST: 
REED+ 
SEDGES 

Plant communities

Tanneberger et al. in print
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Rozwarowo Marshes

the largest Pomeranian breeding site

different species/communities similar structure!



t-test

 

Holm corrected, N=27, 2004-2006

Vegetation structure

NP Lower Oder Valley

Tanneberger et al. J. Orn

 

2008



t-test

 

Holm corrected, N=41, 2005  

Vegetation structure

Rozwarowo Marshes

Tanneberger et al. Biodiv

 

Cons

 

2009



Parameters in habitat modelling

known from
studies in core
population (Leisler
1981, Schulze-Hagen 1991, 
Dyrcz & Zdunek 1993, 
Kozulin & Flade 1999)

related to land
use (Jensen & Schrautzer
1999, Pfadenhauer et al. 
2001, Hodgson et al. 2005)

additionally
developed

parameter reduction (pairwise correlation, importance in 
univariate models) Tanneberger et al. in revision



LRM, all sites

 

(N=98), 2006 Tanneberger et al. in revision

Results of habitat modelling I

small number of presences (23)

four equally good logistic
regression models (LRM) = set of 
key habitat parameters

no autocorrelation in residuals



LRM and BRT, all sites

 

(N=98), 2006 Tanneberger et al. in revision

Results of habitat modelling II



BRT with

 

700 trees, tree

 

complexity

 

3, learning

 rate 0.005; AUC=0.98, all sites

 

(N=98), 2006
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Tanneberger et al. in revision

Results of habitat modelling III

Difference
 

to core
 

population



External validation: Data from Lithuania

very good transferability
significant with P <0.0001 (model 1) and 
P < 0.05 (models 3 and 4)

Tanneberger et al. in revision



Food supply – limited?

Jacobs Index D with

 

x2-test (*=significant

 difference), 246 flights

 

from

 

9 nests, 2006

AW in Pomerania fly longer and more selective

Tanneberger et al. in prep.



‘used’
 

= mown/grazed 
before 31.7. in more 
eutrophic sites and mown 
in winter in less eutrophic 
sites, with sufficient 
biomass removal 

‘not used’
 

= no land use at 
all or mown/grazed in late 
summer in more eutrophic 
sites

Tanneberger et al. in prep.



Median and quartiles

 

per nest, linear mixed

 

effects

 models

 

(LMM), collar

 

neck samples

 

2002-2006

Sedge Warbler: no difference in prey delivery rate 
between Pomerania and Belarus  

Aquatic Warbler in Pomerania: successful broods
(juveniles observed outside nest) - 7/9 in 2006

Tanneberger et al. in prep.

Food supply – limited?



Influence of vegetation structure on potential 
food supply?

Generalised

 

linear mixed

 

effects

 

models

 

(GLMM) for

 

sweep

 

net

 results, N=121, 2006, region

 

and sample

 

as random

 

effect

sedge better than reed, ‚used‘ better than ‚not used‘
best: ‚used‘ sedge vegetation

Tanneberger et al. in prep.



NP Lower

 

Oder Valley, o plot centre, Δ

 

plot

 

margin
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Influence of land use 

strongly eutrophic sites

Tanneberger et al. J. Orn. 2008

vegetation height increases in periods of late
summer mowing (after breeding season)



Tanneberger et al. J. Orn. 2008
NP Lower

 

Oder Valley 1998-2007, DGM (5x5 m); 
GLM mit AUC = 0.73, R2

N

 

= 0.228

Influence of land use 
strongly eutrophic sites

especially on higher elevated (=drier) sites
early land use in the preceding year is important



Vegetation suitable

Vegetation high & dense

Nest protection; delayed 
land use (after 30.8.)

Land use in June/July

Year 2 (4,6,...)

Year 1 (3,5,...)

Alternating early and late land use

Management recommendations 
strongly eutrophic sites



Management recommendations 
slightly eutrophic sites

with stripes unmown (nest building material, wintering of prey); 
prevent (further) eutrophication

Late summer or winter land use



Management recommendations
strongly eutrophic sites with 
AW = habitat maintenance

early
 

summer
 

land use
 

with
 

nest
 protection

 
(search

 
for

 
females

 necessary!) mosaic, 
alternating land use

strongly eutrophic sites 
without AW = habitat 
restoration

early
 

summer
 

land use

slightly eutrophic sites with 
AW (habitat maintenance)

late
 

(winter) land use, monitoring 
of potential vegetation

 succession!

slightly eutrophic sites without 
AW (habitat restoration)

late
 

(winter); in case
 

of reed
 overgrowth: early

 
summer

all sites: very good AW monitoring 
all sites: biomass removal
all sites: prevention of further eutrophication



Annual 
late  
land use

Sporadic 
land   
use

Annual 
early 
land use

intensity and duration of drainage and eutrophication

mesotrophic 
rather poor   

sites            
(C/N 26-33)

eutrophic  
moderately rich 

sites               
(C/N 13-20)

eutrophic   
rich          
sites     

(C/N 10-13)

not needed

not needed

No    
land   
use

mesotrophic 
medium  

sites        
(C/N 20-33)
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te
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ty
 o
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la
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d

 u
se

 

not needed

not needed

not needed not needed
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