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Eastern Imperial Eagle in Central Europe

western distribution edge

resident population

sharp decline in last centuries

recovering in the last decades
~ 500 Breeding pairs

Meyburg, B.-U. and G. M. Kirwan (2020). Imperial Eagle (Aquila heliaca), version 1.0. In
Birds of the World (J. del Hoyo, A. Elliott, J. Sargatal, D. A. Christie, and E. de Juana, Editors).
Cornell Lab of Ornithology, Ithaca, NY, USA. https.//doi.org/10.2173/bow.impeaqg1.01
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Eastern Imperial Eagle in Central Europe

Conservation Programs in the different countries % _ @
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Data sources

Data sources

Number of Animals 143
Time Span 2003-2023
Number of Locations 15 136.060
Records
Tracking days 92.408
Data management 5 Movebank Projects
Vz. N
MﬁEV'E BANK

L
BirdLife

OSTERREICH




Data sources

different technologies
= different data

*ARGOS-GPS; GPS-GSM UHF, GPS-GSM
Solar-powered (less data in Winter)
*backpack harness/ leg loop harness

High Variation of data quality and amount
few points to several thousand points per day
different location accuracy / errors
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M et h O d O I O gy Main life stage_s of _ _ o e

Eastern Imperial Eagle (Aquila heliaca) o> Possi drecions
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ethodology

Analysis of movement pattern
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Methodology

Analysis of movement pattern

- daily travel range
=> activity & range
= robust to data quality variation
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1) Steiniger & Hunter 2013



Methodology

Analysis of movement pattern

- daily travel range
=» activity & range
=» robust to data quality variation

- Squared Displacement (R2N)?2

=» squared distance between
first location (natal nest site)

=» Indicator for Displacment

N
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Steiniger & Hunter 2013 2) adehabitat-Package/ Calenge 2020



Methodology

Utilization distribution (UD)
dynamic Brownian Bridge Modell’

good for data with high variation over time

raster size 1000m, window size: 11, margin size: 5,

time step — data dependent
gaps more than 8 hours => bursts

=» UD calculated on individual level

territorial Stephan

=> weighted mean UD for all individuals B 55 ontr 15k
. . S0 P Cone 4551 k2
weighted mean by days of dispersal e i el
R %% 100% - Prop.Contour : 2362.58 km2
for the whole population o 75 iskm

1. )Kranstauber, B.; Kays, R.; LaPoint, S.D.; Wikelski, M.; Safi, K. A Dynamic Brownian Bridge Movement Model to Estimate Utilization
Distributions for Heterogeneous Animal Movement. Journal of Animal Ecology 2012, 81, 738—-746.
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Results

Start of Dispersal

median date 25. Sept
min date 6. August
max date 27.Dec

Duration of Dispersal
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mean 2.37 years
min 1.4 years
max 4.5 years

12.5%+
10.0%-+
start date of 7 5%
B
5.0%-
2.5% -
0.0% - BN .
%, %, % ™ © ©
calender years

duration of dispersal
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Dogoda - Daily Travel Distance
Changes between Daily Travel Distances
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Dogoda - path
2020-07-08 to 2023-02-28

Austria

Slovenia

Czechia

Croatia

Slovakia

Hungary

Path

B start
fledging

— D1NonBS
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D3B3

— T-BS2022

— T-NonBS2022

® end




Panni - path
2011-07-08 to 2023-02-28

Bosnia and
Herzegovina

Poland

Moldova

Romania

Path

W start
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end
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Panni - Daily Travel Distance
Changes between Daly Travel Distances
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Results

Daily Travel Range
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high daily variation

up to 500 km per day
annual phenology
start of BS highest
decrease over season
winter lowest dtr

decrease of dtr with age of birds

mean daily travel range [km]
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Results
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Results

Daily Travel Range per Age

I i I P P

1 13.3 12.3 710.8
e 297 14.3 4.6 39.1 402 1565.6
ERE 259 12.8 42 348 358 1183.3
AN 197 8.3 3.0 240 344  957.4
I 136 5.8 23 151 282  496.7
6 7.7 3.9 1.9 8.0 121 125.7
5.4 4.1 2.1 6.9 73 315
| adult | 3.9 2.9 1.5 5.0 73 165
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Results

Daily Travel Range per Life Stage

Median Q75
dtr
6.3 1.1 0.2 4.9

e -

20.3
38.2

D2NonBS 15.6
37.0

D3NonBS 14.6
D4BS 35.1
D4NonBS 13.6
37.2

D5NonBS 11.5
D6BS 17.0
D6NonBS 11.5
T-BS 8.1
T-NonBS 6.8
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7.0
22.8
7.0
24.5
7.6
19.5
5.7
27.6
5.7
6.3
4.9
4.3
3.7

2.7
7.7
2.9
8.0
3.1
6.0
2.4
9.4
2.2
2.0
1.2
1.9
2.0

24.5
51.8
18.0
50.5
18.6
46.2
17.7
47.3
16.1
28.8
15.6

8.6

6.9

194.8
516.4
402.3
260.9
358.4
257.4
344.4
173.9
282.3
173.1

96.7

59.8
173.8
185.2

210.8
998.6
2011.1
488.7
1708.2
388.9
2006.0
365.5
1703.8
215.7
382.7
217.8
168.5
104.7

dtr

4004

300+

200+

100+
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Results Utility Distribution




99% -

B 50% -

90% -
9550 =

Prop.Contour100 :
/5% - Prop.Contour100 :
Prop.Contour100 :
Prop.Contour100 :
Prop.Contourl100 :
100% - Prop Contour100 : 1952251.11 km2

Results Utility Distribution

3735.26 km2
17273.95 km2
47052.77 km2
84822.97 km2
279023.67 km2




UD Western Part of Population




UD Eastern Part of Populatio




Conclusions

* high variation in start and end of dispersal

* high variation in daily travel range

e annual phenological pattern in daily movement _
range (dtr) during dispersal MR

* daily movement range (dtr) decrease with age of // - X
birds Wil S

e dispersal flights covers large parts of Central e \
Europe Ik

* highest density within the breeding range and (ANAELT g
close to the core areas Wi

 |dentification/confirmation of hotspot for
conservation (eg. wind farm development)

e connectivity to Southeast Europe (partial
migration?)

* single explorative flights far away from breeding
area/Central Europe

* no/limited connectivity to Macedonian Population Z

* low connectivity to populations in the East
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