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Aerodromes become more and more attractive to various wildlife species)

Changing World, Wildlife and Aviation

Only some 30 species are hazardous to aviation

WBA2022 WEBINAR, 7-8 March 2022

ca 250 bird species recorded on aerodromes in Poland
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Analysis and investigations show great need 
of bird/wildlife species detail information   
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Population increase of some big bird species - local and global scale

White tailed Eagle

Red Kite

Grey Heron

Cormorant

Global Species Risk

Dolbeer et al. 2021. Wildlife 
Strikes to Civil Aircraft in the 
United States 1990–2020; FAA
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Some of large species  become more and more abundant 

on/around aerodromes as an effect of habitat/behavior changes 

Eurasian Crane

Changing World, Wildlife and Aviation WBA2022 WEBINAR, 7-8 March 2022

Global Species Risk
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To effective mitigate bird/wildlife strike risk we need
knowledge and help from wildlife biologist, ornithologist  
for better understaning of wildlife-aviation interactions 
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HAZARD  & RISK

WBA2022 WEBINAR, 7-8 March 2022

Global Species Risk
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what is HAZARD

Present or potential presence of bird/wildlife that can lead to aviation incydent: 

injury, illness, or death; damage to or loss of a system, equipment, or property; 

what is RISK

The risk is what may happen if operations interact with any particular hazard/obstacle

effected in bird/wildlife strike (like damaging strikes) or air operation incydent  (go around)

Global Species Risk
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The same HAZARD level may results in different RISK: 

like damage to or loss of a system, equipment, or property

LESS VOLNURABLE – LOWER 
RISK

MORE VOLNURABLE –
HIGHER RISK

Wildlife strike certified aircraft
(most commercial transport)               

Non-certified aircraft
(most GA)

Aircraft at lower speed Aircraft at higer speed

Two engines One engine

Higher level flight (above 10.000’) Low level flight (below 2.000’)

Global Species Risk

Metz  at al. 2020. The Bird Strike Challenge. Aerospace 2020, 7, 26



WBA  Conference Warsaw 19-21 November 2018 11 11Changing World, Wildlife and Aviation WBA2022 WEBINAR, 7-8 March 2022

HAZARD – the key element of RISK analysis

BIRD SPECIES LIST – HAZARD LEVEL

HAZARD LEVEL:

• SPECIES & BEHAVIOUR
• AREAS
• HABITATS
• TIME OF THE YEAR
• ALTITUDE

Global Species Risk
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BIRD SPECIES LIST – HAZARD LEVEL

BIRD SPECIES HAZARD LEVEL

1 A ………….

2 B …..

3 C

4 D

5 E

6 F

7 G

?
Global Species Risk
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BIRD MASS/WEIGHT 

WBA2022 WEBINAR, 7-8 March 2022

Global Species Risk
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BS Energy impact – a few big bird species

Global Species Risk
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Do not reinvent the wheel

just carefuly reed Doc 9137

Global Species Risk
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BS Hazard index – the ICAO doc 9137

HAZARD LEVEL:

• SPECIES BODY MASS VALUE
• FLOCKING BEHAVIOUR VALUE

Body Mass Examples Body Mass Value
< 50 g Sparrows 2
51-200 g Starlings 4

201-1 000 g Pigeons 8
1-5 kg Large gulls 16
>5 kg Big birds of prey 32

Flock size Examples Flock value
Usually solitary or 
widely spaced

Big birds of prey, 
Sparrows 1

Often in loose flocks Pigeons, Large gulls 2

Often in tight flock Starlings 4

Global Species Risk



WBA  Conference Warsaw 19-21 November 2018 17 17Changing World, Wildlife and Aviation WBA2022 WEBINAR, 7-8 March 2022

POLAND –some 220 bird species recorded on aerodromes

BS Hazard index – the ICAO doc 9137 approach

% of species Nr of species HAZARD  LVL Hazard Value Nr of species % of species
I 64-32 30,00 14

32 70,00 II 16 40,00 18
14 31,00 III 8 30,00 14
54 118,00 IV 4 49,00 22

V 2 69,00 32

Many water birds, ducks including sea ducks were in the lvl I and II 

create low hazard unless above waterbodies with wintering flocks

Global Species Risk
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BEHAVIOUR
&

HABITATS

WBA2022 WEBINAR, 7-8 March 2022

Global Species Risk
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Flocking behaviour:

- resting, foraging (Coot,  Geese, many Ducks, Gulls)

- migrating (Geese, White Stork, some Eagles, Buzzards, Kites)

- Breeding (Cormorants, Rooks, Gulls, Terns)

Global Species Risk
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Flocking behaviour that hazardous to aviation:

- Species ususally in dense flocks on or close to aerodromes

- Species usually in dense flocks on migration

Global Species Risk
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Birds behaviour on aerodromes

Therefore I add one more behavioural/habitats value:

aerodrome open habitats preferences by flocks

Species habitat use Examples Flock value

Aerodromes open areas 
very often

Starlings, Pipits, Large Gulls, some Corvids, 
some Geese, Buzzard, Kestrel

2

Aerodromes open areas 
use occasionaly or rarely

Crane, moste birds of Prey, Stork, 
Passerines 1

Global Species Risk
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POLAND –some 220 bird species recorded on aerodromes

BS Hazard index – the ICAO doc 9137 approach

We target more precise species of concern  for particular location

Global Species Risk

% of  species in category % of  species in category
I+II (+III) ICAO 9137 HAZARD LEVEL HABITAS I+II (+III)

32 (46) 14 I 7 22 (34)18 II 15
14 III 14
22 IV 35
32 V 29
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Having high quality database, you may work toward 

much precise analysis and calculation of risk as seen below…

Global Species Risk
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BIRD ACTIVITY to:
HAZARD LEVEL

RISK LEVEL

WBA2022 WEBINAR, 7-8 March 2022

Global Species Risk
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How bird activity impacts 

hazard and risk level ?

Global Species Risk
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Hazard level as result of bird activity/presence

at aerodromes for different aircraft types

LOW MODERATE SEVERE

Aircraft
Type

Birds activity/presence

1 2 3 4 5

JET

TURP

HELI

Global Species Risk

WHM Program 
in Polish Armed Forces
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on aerodrome Birdstrike Hazard

off aerodrome Birdstrike Hazard

Similar/same species

different measures

WBA2022 WEBINAR, 7-8 March 2022Changing World, Wildlife and Aviation

Global Species Risk
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SPECIES IDENTIFICATION

WBA2022 WEBINAR, 7-8 March 2022

Global Species Risk
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• distribution (breeding, wintering areas),

• habitat preferences (grass, woodland)

• population dynamic  (growing or stable) 

• behavior (e.g. reaction to airplane), 

• migration pattern (when, flight level), 

• phenotype (body mass, size),

Bird species has unique  characteristics including:

Global Species Risk
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Knowledge of bird species

should be WHM foundation

Global Species Risk
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Species identification is crucial 

for effective WHManagement based  on:

1. Bird/Wildlife Strike species remains data

Global Species Risk



WBA  Conference Warsaw 19-21 November 2018 32 32Changing World, Wildlife and Aviation WBA2022 WEBINAR, 7-8 March 2022

2. Bird/Wildlife monitoring

Global Species Risk
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SPECIES OF CONCERN

WBA2022 WEBINAR, 7-8 March 2022

Global Species Risk
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Global Species Risk

Wildlife monitoring reviles dynamic in hazard level
caused by site specific species of concerne
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Widlife Strike reports and analysis must based on
quality database with confirmed species identification

Changing World, Wildlife and Aviation WBA2022 WEBINAR, 7-8 March 2022

no DNA analysis no good quality database

feather remains identification – 50% effective
DNA analysis – more than 95% effective

Global Species Risk
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CONCLUSION

WBA2022 WEBINAR, 7-8 March 2022

Global Species Risk



WBA  Conference Warsaw 19-21 November 2018 37 37Changing World, Wildlife and Aviation

To standardize ICAO ECCAIRS database

and help wildlife hazard monitoring: 

• Use standard nomenclature (bird/wildlife names)

• Use standrad bird/wildlife species hazard level

WBA2022 WEBINAR, 7-8 March 2022

Global Species Risk
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Global Species Risk

Step 1. 

Use HBW and BirdLife International Illustrated Checklist of the Birds of 

the World for bird species in ICAO IBIS Reporting Form and IBIS Manual 
(proposed by WBA in 2018)
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Global Species Risk

Species
English name

Species
Latin name

HAZARD 
LEVEL

HAZARDVAL
UE

MASS
MAX

MASS 
VALUE

FLOCK 
VALUE

HABIT 
VALUE

1Eurasian Crane Grus grus I 64,00 5,58 32,00 2,00 1,00
2Feral Pigeon Columba livia f. urbana I 64,00 0,38 8,00 4,00 2,00
3Bean Goose Anser serrirostris I 32,00 4,00 16,00 4,00 1,00
4Herring Gull Larus argentatus I 64,00 1,50 16,00 2,00 2,00
5White Stork Ciconia ciconia I 32,00 4,50 16,00 2,00 1,00
6White-tailed Eagle Haliaeetus albicilla II 32,00 6,92 32,00 1,00 1,00
7Eurasian Starling Sturnus vulgaris II 32,00 0,09 4,00 4,00 2,00
8Common Buzzard Buteo buteo II 32,00 1,30 16,00 1,00 2,00
9Eurasian Lapwing Vanellus vanellus III 16,00 0,33 8,00 2,00 1,00

10Eurasian Kestrel Falco tinnunculus III 16,00 0,25 8,00 1,00 2,00
11Eurasian Swift Apus apus IV 8,00 0,05 4,00 2,00 1,00
12Barn Swallow Hirundo rustica IV 8,00 0,02 2,00 2,00 2,00
13Blackbird Turdus merula V 4,00 0,15 4,00 1,00 1,00
14Chiffchaff Phylloscopus collybita V 2,00 0,01 2,00 1,00 1,00

Step 2. 

Creat a standard table to ICAO doc 9137 using maximum mass data, 
flocking and habitat values for all bird species  (SME team task) 
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Effective wildlife hazard management shall include: 

• Wildlife biologist/ornithologist co-operation

• Wildlife species approach in hazard/risk identification 

• Wildlife BS remains identification (preferable by DNA)

• Wildlife identification training for Wildlife Control Units 

WBA2022 WEBINAR, 7-8 March 2022

Global Species Risk
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Thank you very much for your attention

dr Michał Skakuj

michal@worldbirdstrike.com

Changing World, Wildlife and Aviation WBA2022 WEBINAR, 7-8 March 2022

Global Species Risk


