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Abstract

Wildlife collisions with aircraft have serious safety and economic implications. Strike risk models are used to assess the probability of
an adverse event between wildlife and aircraft, providing information to guide wildlife management at airports. In the strike risk model
actively used across the USA, species-specific strike risk is a product of severity and frequency. The severity component of risk, termed
relative hazard score (RHS), is a composite variable that indexes the probability of aircraft damage, severe damage, and effect on flight
when aircraft are struck by a species, whereas frequency is the number of strikes recorded per species. Our objectives were to update
RHS values by incorporating recent strike data available for birds and mammals, update the active strike risk model, and investigate
seasonal differences in bird strike risk across species. Using data from the Federal Aviation Administration (FAA)'s National Wildlife
Strike Database (NWSD) for the years 2010-2023, we calculated RHS for 132 bird species and 16 mammal species. We found that large-
bodied birds, such as the red-tailed hawk (Buteo jamaicensis; risk = 1,225,479), Canada goose (Branta canadensis; risk = 918,744), and
turkey vulture (Cathartes aura; risk = 552,026) continue to pose the highest nationwide risk, with species-specific risk ranks fluctuating
seasonally. Notably, our analysis highlights one facet of the dynamic nature of wildlife risk at airports, emphasizing the importance of
adaptive management strategies that consider seasonal changes in strike risk. We also identify limitations in the current risk
assessment model, suggesting future improvements through bias-corrected bird surveys and telemetry data to refine our
understanding of species behavior and movement patterns in airport settings. Our findings provide insights for airport wildlife
biologists to prioritize management actions, reduce wildlife-related risk, and improve aviation safety.



MANAGING WILDLIFE HAZARDS AT
AIRPORTS

» Management strategies vary by species:
o Fencing is effective for most hazardous mammais
o Birds require alternative approaches

» Regional factors influence management:

o local wildlife, resource limitations, habitat features, and
operational constraints

- Effective prioritization is critical for proactive, long-term strike
prevention



Risk = Severity x Frequency
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ABSTRACT The International Cival Aviation Organization promotes priontization of wildlife management

on airports, among other safety issues, by emphasizing the risk of wildlife-aircraft collisions (strikes). In its
basic form, strike risk comprises a frequency component (i.e., how often strikes occur) and a severity
component reflecting the cost of the incident, However, there is no widely accepted formula for estimating
strike risk, Our goal was to develop a probabilistic risk metric thar is adaprable for airports to use, Our specific
objectives were to 1) update r-pcciﬁ-fpcnﬁc. relative hazard scores (i.e., the likelihood of aircraft damage or
effect an flight when strikes occur) using recent US. Federal Aviation Administration (FAA) waldlife strike
dara (2010-2015); 2) develop 4 @ priart nisk models, reflecting specses-specific strike data and updared relative
hazard scores; 3) test these models against independent data {(monetary costs associated with strikes); and 4)
apply our best model o strike dara from 4 large, FAA-certificared airports to illustrate its applics at the
local level, Our best-fitting risk model included an independent vanable thar was an interaction of quadratic
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transtormed relative hazard score and number of wildlife strnikes (" = 0.74). Top species in terms of estimated

E— risk nationally were red-tailed hawk (Buteo pamatcensis), Canada goose (Branfa cmmadensi), warkey vulture

] (Catbartes aura), rock pageon (Columba froea), and mourning dove (Zenasda maoronra). We found substantial
overlap among the top 5 nskiest species locally across 3 of 4 airports considered, illustrating the degree of site
specific differences that affect risk. Strike risk is dynamic; therefore, future work on risk estimation should allow
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for model adjustment to reflectongoing wildlife management actions at airports that could influence furure strike
risk. Published 2018. This article 1s a U.S. Government work and is in the public domain in the USA.

KEY WORDS airpost, aviation, bird strike, relative hazard score, strike risk

Threats posed by wildlife to avation safety have received 2016). Wildlife management effarts on airports certificated for
growing recognition by the aviation community over the past passenger traffic are now common in most developed countries
40 years (DeVault et al. 2013). Wildlife—aircraft colbisions For example, the International Civil Aviation Organization
(strikes) primarily involve birds and result in costs to the civil (ICAO) revognizes the noad 1o manage wildlife on member
aviation industry exceeding US$1.2 billion annually (Allan state airports (ICAO 2004), Guidance by ICAQ and the U.S
2002). These events pose safety hazards to passengers and crew, Bl Anartrin :

=d Iminstraton (FAA) stresacs minimization
as well as people and structures on the ground (Dalbeer et al.

of food, water, and cover attractants to waldlife on and near
arpart property (ICAO 1991, 2002: FAA 2007s; Blackwell
et al. 2000: Dualbeer 2013).

Although ICAO and FAA guidance serves to focus airport
Vil frivvie £ sdee wuiprdrs ardhs gsv lanagement on wildlife hazards, these 1.-1|;.';nl:‘~til s are broad
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Why publish
another paper?

More data Seasonal
available differences
There have been Investigating
roughly 127,000 new seasonal changes
records added to INn bird species risk

NWSD since 2018




Extracted wildlife records for 2010 - 2023
from the National Wildlife Strike Database

Records used in dataset met specific criteria

Calculated Relative Hazard Score (RHS) for
132 bird species and 16 mammal species

Following Dolbeer et al. (2000) and DeVault et al.
(2011, 2018)

Meth Ods Assessed RHS in relation to body mass

Providing an updated equation to estimate RHS for
species not included

Calculated national annual and seasonal
risk

Providing updated risk scores and new seasonal
risk scores




Mammal
RHS

Species

White-tailed deer (Odocoileus
virginianus)

Damaging
strikes

Total
strikes

Mule deer (Odocoileus hemionus)

Coyote (Canis latrans)
Red fox (Vulpes vulpes)

Woodchuck (Marmota monax)

Raccoon (Procyon lotor)

Big brown bat (Eptesicus fuscus)

Striped skunk (Mephitis mephitis)

Evening bat (Nycticeius humeralis)

White-tailed jackrabbit (Lepus
townsendii)




Bird
RHS

Species

Snow goose (Anser
caerulescens)

Damaging
strikes

Total
strikes

Black vulture (Coragyps atratus)

Anhinga (Anhinga anhinga)
Canada goose (Branta
canadensis)

Turkey vulture (Cathartes aura)

Sandhill crane (Grus canadensis)

Double-crested cormorant
(Phalacrocorax auritus)

Greater white-fronted goose
(Anser albifrons)

Bald eagle (Haliaeetus
leucocephalus)

Gadwall (Mareca strepera)




Bird RHS
and body
mass

Relative

hazard
score

100

80

60

40

20

All bird species

n=132
p < 0.001
2=0.77
Y =23.57-3248X +12.20X2
L

-
«® oo .
L]
. ". ‘e
. .
I | | I I |
1.0 1.5 2.0 2.9 3.0 3.5

Log (body mass)




Relative Hazard Score (0-100) squared
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(1)

Red-tailed hawk
Canada goose

Turkey vulture

Mourning dove

10 highest
——_— ranked species
European starling - (6) for riSk

American kestrel - (12) t. 0 d
Black vulture (1 1) _
* red = previous rank
Herring gull - (9)
0 150,000 300,000 450,000 600,000 750,000 900,000 1,050,000 1,200,000
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Seasonal changes in risk

Winter Spring Summer Fall
Risk
Rank  Species Risk Species Risk Species Risk Species Risk
Red-tailed hawk 4,110,780 SR 9,495,249 Mlsming dlare 172,859 Red-tailed hawk 3,511,187
Canada goose 2,874,737 Red-tailed hawk 4,757,749 Red-tailed hawk 148,995 Canada so0se 1,385,657
Turkey vulture 2,355,856 Ty ik 3,530,653 Soelk eEei 96,951 Ty vl 893,662
4 Bald eagle 746,755 sald eagle V476534 uronean starfing 21938 Mourning dove 22812
5 Mallard 311,731 RinEbilledEull 1,222,070 TR O 91,963 ReckDiEeon 455,281
6 Northern pintail 308,280 Mallard 910,159 Turkey vulture 69,501 Herring gull 329,292
7 Black vulture 297,816 Rock pigeon 898,272 American kestrel 40,318 American kestrel 186,357
8 Snowy owl| 271,126 Osprey 648,589 Barh swallow 37,131 Bald eagle 138,367
9 Rock pigeon 234,493 Herring gull 512,514 Killdeer 25,326  Black vulture 127,694

10 Horned lark 138,960 Mourning dove 493,692 Osprey 19,344  Horned lark 93,147



Seasonal changes in
proportion of risk

Winter Spring Summer




What do these results mean?

It’s mportant to periodically re-evaluate our
assessment ofrisk
RHS 1s qualitatively similar to previous calculations

* highest scores are held by large-bodied birds

nationwide annualrisk rank remamed the same for top 3
* emphasizes the ongoing attraction these
species have to airport environments
risk rank of some species has changed notably
* bald eagle has moved from 10 to 6
 American kestreland black vulture moving into
top 10



Modeldoes not
quantify true species-
specific strike

Limitations likelihood

of strike

”Sk mOdel Species present at an

arrport but poorly
represented in strike
records are not
reflected mm model




MANAGEMENT
IMPLICATIONS

* This paper demonstrates using
this risk metric at a national level
for annual and seasonal risk

 Managers can use this model to
better allocate resources across
seasons

Incorporate this risk metric as a
guide to your local strike data to
better prioritize wildlife
management to reduce strikes
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