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An airline perspective on wildlife strikes  
Troy Levanen, Manager, Maintenance Safety, Alaska Air Group, Yacolt, Washington, USA  
troy.levanen@alaskaair.com 
Abstract. This presentation gives an overview of an airline perspective on wildlife strikes from 
the viewpoint of Alaska Air Group comprised of Alaska, Horizon and Virgin America Airlines. 
Alaska Airlines noticed that their pilot internal irregularity reporting system did not match what 
their maintenance records showed with respect to bird strikes. This led them to research how 
their pilot reports and aircraft maintenance records compared to the FAA Wildlife Strike 
Database and again they found disparities. The most notable difference found was that the 
Alaska pilot reports and the FAA National Wildlife Strike Database reports both contained less 
than 1/3rd the total strikes identified in the aircraft maintenance records.  To help identify what 
the gaps and differences are, Alaska created a real-time interactive dashboard. The dashboard 
displays things such as counts and rates of strikes on Alaska Air Group aircraft – broken down 
by airport. This first-generation dashboard automatically assigns the strike to the airport where 
the aircraft lands because information from the NWSDB indicates 64% of all strikes occur 
during approach or landing roll and area near or close to an aircraft’s destination.  All strikes 
found on an aircraft are logged in the maintenance records, physically inspected, and wiped clean 
to look for, and if necessary, repair damage. Consequently, a strike impact will only be counted 
once in the logs. The presentation describes methods and data sources used to gather the 
information and develop the dashboard, then give examples of results of the detailed strike data.  
These data help AAG identify priority airports, and places where there may be opportunities for 
improvements - particularly around strike reporting. It can also help airports enhance their 
mitigation programs if further justification is needed internally. By presenting the information in 
various ways with airport specific information, the detail can provide the airports and the FAA a 
perspective that may not have been previously available to them. The presentation concludes by 
exploring “next steps” to move forward with ways to improve reporting both at Alaska Air 
Group as well as aviation industry-wide.  
.

Hello. My name is Troy Levanen. My 
presentation is on airline perspective on 
wildlife strikes (Slide 1). I was asked to do 
this in part because in previous bird strike 
conferences people have mentioned that 
they would like to see more airline 
perspective: what we see and how we see it. 
A little bit about me. I am a manager for 
maintenance safety for Alaska Air Group. 
My background is aircraft maintenance. 
That is the bulk of my career. I am also a 
member of Bird Strike USA Steering 
Committee and a certified aircraft accident 
investigator. I have been in the airline 
industry for 30 years. I have seen a lot, a lot 
of good stories. 
 

A little bit about Alaska Air Group (Slide 2). 
I will try to go pretty fast because we only 
have 20 minutes and I have a bunch of 
slides. The air group itself includes Alaska, 
Horizon, and what was formerly Virgin. As 
you guys know we merged with them and 
when we did we became the fifth largest 
airline in the United States and 20th largest 
in the world. Our current fleet it shows in 
Slide 2 is 164 of the Boeing 737, it might be 
165 we have one of the MAX aircraft now 
we have parked in the desert waiting for the 
approval to fly it. We are excited to get it 
online. 72 A320s, 33 Bombardier Q400 and 
30 of the E175 aircraft which is probably 
what most everybody flew in when they 
came into Nova Scotia.  
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Slide 3 is a picture of our route map. Of 
course the red would be Virgin before the 
merger now if you looked at it today it 
would be all blue. One thing you can notice 
is that the bulk of our flying is done in North 
America.  
 
Why are we so interested in wildlife strikes 
(Slide 4)? While we were processing our 
reports and tracking our aircraft 
maintenance we identified that we were 
doing strike inspections on more than three 
strikes per day. We asked what can we do. 
We went a little deeper to try to see if we 
could find opportunities like Sam said 
earlier to reduce our strikes and improve 
aviation safety overall. And also like Sam 
said earlier, every strike costs our company 
money. That was an additional incentive. 
Richard was talking about those smart 
probes. When we have a bird hit a smart 
probes we are looking at anywhere from 
$40,000 to $80,000 typically and that is our 
company paying for that. That is probably 
not counting the displaced passengers from 
the return to field and cancelled flights. We 
started collecting information on our flights 
along with strikes. I will talk about how we 
gather information (Slide 5) That photo 
there is a bird that we think was back-
drafting a jet and then the jet slowed down. 
Didn’t go so well for the bird. We collected 
strike data from two places (Slide 6): 
primarily the airplane maintenance records 
and we also gathered pilot irregularity 
reports. The main reason we wanted to use 
maintenance records to gather our data was 
that they provide detail for every strike 
inspection performed by our technicians. We 
use them to give a count and a rate per 10K 
departures as opposed to as we mentioned 
earlier operations (takeoff or landing). The 
thing about the technician side of it is that if 
a strike is reported in any way, shape, or 
form and maintenance knows about it they 
have to perform a cleaning and inspection 

for damage. That is a critical piece of it and 
we average more than three of those per day. 
And then the pilot irregularity reports. Those 
are voluntary and the pilots have to put them 
in the logbook when they have a strike. That 
is how it works. When we have a strike we 
put them into the maintenance logbook. But 
they can also put a voluntary safety report in 
and the good news with those is we can 
capture phase of flight or altitude or some of 
the information that you are not going to get 
out of a logbook write-up that says “bird hit 
right wing” or that type of thing. And then 
of course we compare those with the FAA 
National Wildlife Strike Database. 
 
So what did we find besides that ill eagle in 
the photo (Slide 7)? We found in our strike 
data that we identified differences between 
what we saw and what others saw, 
especially with regard to reporting. Using 
2018 for an example, we found that only 
30% of our total strikes were submitted to 
the National Wildlife Strike Database. Those 
are our numbers there for 2018. You see we 
had 1170 strikes and 346 were in the strike 
database. We also discovered that the airport 
wildlife teams which Steve will be up 
talking about next, but they were only aware 
of a fraction of that total. The reason Steve 
is a good person to talk about it is that 
Seattle is our base and that is basically 50% 
of our flying. We went back to the 
beginning of 2017 with our research (Slide 
9). We didn’t try to go way, way back just 
because our data in our maintenance records 
gets a little trickier going further back. But 
we went back to 2017, coming up on 3 years 
now, so we feel like it is starting to become 
more usable data. Another thing we noticed 
in looking at our records over the entire span 
was that that our strike rate per 10K appears 
to be increasing. We have been working 
hard to work with the airports and 
everybody to try to lower it, but it does 
appear, like for example, we were averaging 
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26 strikes per 10K in 2017 and now in 2019 
we are up to 28. So it is a slow increase. It is 
not a huge jump, but this increase would 
equate to about 100 strikes per year on our 
400,000 flights. As mentioned, our focus 
was airports with 900 plus departures, which 
is, of our 200 plus airports, about 68 total 
airports. Below 900 a few strikes can skew 
the data to the point where they are not as 
usable and it is really not fair to the airport.  
 
Then we created a first version dashboard to 
get a better detail of our strikes not only by 
airport but for all of our flights. Slide 10 is a 
quick shot of the dashboard. It is fully 
interactive. I don’t have it interactive for this 
but we will go through each of the sections 
quickly when I get there. So how does it 
work (Slide 11)? It collects it over a 2-year 
rolling period because you have to start and 
stop somewhere (Slide 12). It presents it in 
maps and graphs and things such as counts 
and rates. It can also tell us phase of flight 
and whether it was a damaging strike. But 
the downside of that is that it can only tell us 
that from the pilot irregularity reports which 
I will explain later. We do not have a big 
sample set. It also compares total strikes in 
our maintenance records – the total 
submitted by the pilots to the safety system 
– to the total in the national database. That is 
a pretty fun chart.  
 
We can share it (slide 13) with the 
individual airport wildlife teams so they can 
focus their efforts and we talked about year 
over year and month over month and we can 
also tell them what their trends are from 
what we see in the maintenance records for 
any given month or year. It also helps us 
provide information to our own teams, for 
example to our pilots, to heighten awareness 
at key locations during higher risk times of 
year. An example of that would be as 
William talked about, we will have the top 
20 seasonally and then they can periodically 

send that out to the pilots and say our rate of 
strikes is highest at these locations so “heads 
up”. Use some of the tactics that we can do. 
We talked about climbing out steep and 
slow and not coming in too fast, that type of 
thing. 
 
The next few slides will provide a little more 
detail on the dashboard. So I will bounce 
through each of the sections. We have a 
phase of flight section (Slide 14). That graph 
tells us that our strikes are happening near 
the airport which has been pretty well 
publicized today already. Particularly 
approach and landing – those are the two 
tallest ones there. This particular chart is 
gathered from our pilot internal reports 
because that is how we get our phase of 
flight. Many of our strikes are pre- and post-
flight walk arounds. I think someone 
mentioned that as well. That is the third 
highest one there. What happens is the pilot 
lands; he doesn’t even know he had a strike; 
he does a walk around; he finds a bird strike; 
and he puts it in the book – “bird strike - 
right wing”. A high percentage of our strikes 
are non-damaging which is a good thing. 
 
Reporting rate by source (Slide 15) 
It goes by which source we gathered the 
information. You can see the orange line on 
top is the rate of reports of strikes in the 
aircraft maintenance logs. We pulled that 
from the maintenance records. And then if 
you look down below at the blue one that 
trails along the bottom is our pilots what 
they actually put in the internal safety 
reporting system. Then if you look at the 
green one slightly above it there, that is the 
national wildlife strike database. That 
equates to, like I said, 30% of the orange 
line. One thing neat about that chart, like the 
one we saw earlier, it shows the seasonal 
trends. You see the spring and fall 
migrations – they are very definitive on that 
coming up on 3-year period. You can see we 
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are on the upswing here coming up on fall 
migration. 
 
The bird strike map (Slide 16)  
That was my favourite one. I didn’t put it in 
interactive for this but you can see, I am 
going to explain it and then I will come back 
to it, but that gives you an idea of what it 
looks like for us and I narrowed it down just 
for the sake of this. The size of the ball is the 
count of the total strikes per rolling 2-year 
period and the colour of the ball is the rate 
per 10K (Slide 17). You can glance at it and 
see what your airport’s status is and then if 
you hover of it it will give a chart like the 
one we just saw for the reporting rate by 
source which will show the migration 
trends. You can even see shifts like I 
mentioned earlier some of the airports have 
an earlier migration or later depending upon 
where they are at in the world. So that is 
kind of fun for the individual airports. Just 
to give an example, take Austin. They are at 
81.63 on this, they are the dark red one 
down in Texas and if you look up where 
Seattle is at which Steve will be talking 
next, that is the largest ball mainly because 
we have the most operations there, but the 
colour is in the blue so it is a little more 
favourable colour there. It is not dark blue, 
but it is blue so we want to give them credit 
for that. You can look, Sacramento was 
mentioned earlier. That is going to be in the 
dark red area, Oakland is dark orange. So 
there are some trends. Whichever reporting 
way you look at it you can see those trends 
at those similar places. 
 
We have a rate by time period chart also 
(Slide 18) which shows rolling year over 
year. It will tell us for the last week, month, 
quarter and year, I pulled this one at the end 
of July, and you can see it was kind of stable 
with our company average over a year – it 
looks like we were 31strikes per 10K for our 
last year. In the last quarter we were a little 

higher. In the last week – they were all 
pretty stable. Those can vary at different 
times of year. Like the last seven ones will 
be right at the bottom. It will also show us 
our changes year over year. In 2018 we had 
a 6.3% increase in strikes over 2017. And 
then our strikes went up again 3.25% so far 
between 2019 and 2018. 
 
I will run through some of our 
considerations (Slide 19). Species type is 
hard to quantify on our dashboard. We 
normally use just the wildlife strike database 
for this because that is where we get all our 
species with all the work that they do at the 
Smithsonian. But like I mentioned, it is only 
on a 30% sample of our total strikes. If we 
knew species types for a greater number it 
would help everybody, especially the 
airports. 
 
And then the disparity between the reporting 
systems, We talked about we want to try to 
get the big differences between the lines to 
align more closely. Phase of flight capture is 
not good (Slide 20). Nothing against our 
pilots because I know they are busy, but the 
voluntary reporting you saw it was the 
lowest line on there, it was the blue line so 
we are working to bring that up to match it 
up at least with the green line, preferably 
closer to the orange line. We talked about 
the work that is done on the ground to get 
the snarge is super important, but phase of 
flight is also critical. If we do not know the 
phase of flight then it is hard for an airport 
to own that even if they do have the snarge. 
It could be a city bird that has that city bird 
at both ends. Like I said it is hard to mitigate 
off of that and it is hard for the airport to get 
resources and funding to match up to that.  
 
Margin for error (Slide 21).  
The systems that we have in place, we stole 
a safety analytics guy from Microsoft and he 
is really good so he can get us whatever we 
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need. But with that said our dashboard for 
example cannot accurately determine 
whether our strike counts and rates are 
inflated at crew/maintenance bases. I think 
anybody in the airline world knows that that 
is a thing whether anyone likes to admit it or 
not. One thing about maintenance bases – 
there are more pilots and technicians doing 
walk arounds so that can drive up the strike 
counts at those stations. It is also safe to 
assume at our crew and maintenance bases 
that we are as much as a 10% increase in our 
strike counts if nothing else by the fact that 
they are doing more walk arounds. 
Examples of those places for us are Seattle, 
Portland, LAX, San Francisco and 
Anchorage. I highlighted Seattle because 
Steve will be talking about that next as well. 

 
We are Alaska Airlines, but how do we 
compare to everybody else (Slide 22)? We 
are confident that our information is pretty 
good, but we though that we have to 
compare it to somebody so we reached out 
to the largest airline in the world to help 
validate our findings. They were gracious 
enough to perform a similar study using our 
methods. They pulled similar data, I gave 
them the criteria and they did it for 1 year up 
to May 2019 – that was their sample set. We 
compared their findings to ours including 
some of the same stations by rates – same 
places that we fly to and we used rate if we 
had different flight count obviously (Slide 
23). Their strike rates were almost exactly 
the same as ours. We also compared their 
strike database reports to ours and their 
reporting percentages to the database were 
similar to ours – both of us less than 40%. 
We are also having that study done with the 
third largest airline in the United States. 
They are working on it – they didn’t have it 
done in time for this. 
 

 

Next steps  
Then we asked ourselves where do we go 
from here (Slide 24)? One thing in common 
with every strike like I mentioned is that it 
requires a maintenance manual inspection – 
every strike that is what maintenance does 
(Slide 25). Instead of trying to change 
airport or airline individual manuals we 
want to change the aircraft manuals. You 
would not have to change many aircraft 
manuals to move the needle a long ways. So 
then the technician would contact the local 
airfield ops, wildlife teams would perform 
an inspection. Then also you could have the 
technician submit the form to the FAA 
database, but not only would they resist that, 
the airport teams typically prefer to collect 
the samples and submit them themselves 
that is how we get good information to the 
database – usable data. I just wanted to 
mention that this could have the potential to 
overwhelm the airport, the FAA and the 
Smithsonian support team because if you 
think about it would probably double or 
more than double the amount of strikes 
being reported. 

Pilot Reporting (Slide 26) 
We cannot neglect we still question – should 
those be mandatory for the internal ones 
where they put down the phase of flight? 
They are typically voluntary. Either way it 
would be a great way to capture the phase of 
flight information. The other way to do it is 
to have a linkage to the database. The pilot 
fills out his form but he cannot submit it 
until he does one to the database, The 
problem with that is – and there actually is 
an airline, the third largest airline is actually 
doing that now – but the report is still 
voluntary so if the pilot has to do an extra 
thing he might be even less likely to submit 
the voluntary report and I think that is what 
that airline could be finding. Also there is an 
“event marker” option which would be a 
little more technical because the event 
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marker has to be extrapolated by 
maintenance just to put the information and 
gather it to be useful, but it would still be 
another option. When the pilot recognizes 
the strike in flight he just pushes the button 
and now he is done with it. He says “bird 
strike in flight, event marker pushed”. And 
maintenance can gather all the rest and give 
it to the airfield ops team. [Inaudible] there 
is the risk of overwhelming the FAA, 
airport, or Smithsonian support teams.  
Next steps – work with the airport teams 
(Slide 27) 
We do proactive and reactive wildlife visits 
to our airfields. We focus on the ones with 
high counts and high rates and yes, I have 
been to Austin. The visits typically include 
completing a worksheet, we will do a ride 
along and we also want to get a true 
“flavour” of the challenges that these 
airports find that we are seeing high counts 
and rates for our airline. We also provide the 
airports with all the information from here 
including detail of every strike that we show 
compared to what they show. There is 
always a big disparity of course, but it gives 
them an exact detail of every strike. It also 
gives us an opportunity to appreciate all the 
good things that happen every day by these 
wildlife teams. We honestly can’t be 
thankful enough. 
 

We also discuss this at other venues: FAA 
Info-share. We also sometimes go to 
individual airport or regional wildlife task 
force meetings, Airlines for America for 
bigger airlines, maybe some of you guys 
may have heard that and then RAA is the 
regional aircraft. We will talk about it at 
those meetings and conferences. Also 
individual manufacturers safety meetings. 
Those are typically more of a global event 
because they will have 15 or 20 countries 
represented at those. And then ISASI is part 
of my investigative piece and that is our 

association for the investigators. And then 
another idea which maybe for this forum is 
good would be more global discussions. I 
know there has been some talk about it. 
There was a guy from Spain that I would 
really like to visit with. He had some good 
stuff yesterday. Equivalent agencies we 
could talk about way we could move the 
needle. If anyone has any ideas feel free to 
hit me up. 

To close it down we now realize there are 
gaps in the strike reporting, but that we can 
move the needle (Slide 29). We feel like we 
can and we also recognize that an airport can 
only own strikes that they can verify 
happened at or near their airport. We 
understand that. But at the end of the day, 
we are still recording greater than 1000 
strikes per year on our aircraft and that’s the 
thing, we want to lower that and decrease 
our risk and improve safety and not to 
mention that it is costing us I don’t want to 
say $1 million/y, but I wouldn’t be 
surprised. Some years it costs more 
obviously when we change an engine like 
you mentioned earlier – it is over $1 million. 

Hopefully this gives you a better 
understanding of an airline perspective 
(Slide 30). I guess I can hold on to the 
thoughts and questions until after Steve goes 
because he is going to show the airport 
perspective. I want to thank you so much for 
your time and interest. 
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