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Enhancing risk management for bird strikes: An update to NEXRAD 
biological target risk alterations 
Donald Lewis, 47 FTW Chief of Flight Safety, USAF, Del Rio, TX, USA dlaf2616@yahoo.com 

Abstract. Due to accomplishing Undergraduate Pilot Training (UPT) in a relatively remote 
location, pilots at Laughlin Air Force Base (AFB) in Texas use Midland International Air and 
Space Port quite frequently to complete flying operations.  As one of these pilots, I noticed 
windmills and oil wells popping up in the Midland airport vicinity.  Over the past decade, 
Midland International has become infamous for having a NEXRAD severe condition and falsely 
identifying a high risk of birds nearly all of the time.  Pilots accepted this severe NEXRAD 
reading as false and found other ways to mitigate the perceived risk during mission planning.  
Coupled with the fact that Midland Tower claimed to never notice bird concentrations 
commensurate with a severe condition, the information began to cast doubt on NEXRAD’s 
reliability concerning biological target risk assessment.  Mr. Ron White reviewed the NEXRAD 
imagery and discovered that moving structures, active oil wells in the Midland vicinity, caused 
radar reflectivity to stay high around the clock.  This reflectivity was consistent with biological 
targets present in the atmosphere.  This was creating the inaccurate NEXRAD severe condition 
at Midland.  Based on a typical STC algorithm, DeTect devised a way to calculate the amount of 
attenuation required to be applied to NEXRAD data at distances less than 16 nm to make it 
proportional to areas more distant in range.  This makes the algorithm more robust, reflecting 
actual biological activity and not weather conditions or interference from other objects.  DeTect 
identified 207 out of 10,657 areas that also fall within less than 16 nm of any NEXRAD that 
would be affected by this change.  These 207 areas, when attenuated with the new algorithm, 
saw a reduction in the reported strike risk commensurate with the levels indicated at longer range.  
The root cause analysis and ultimate fix took several months to accomplish.  Due to this change, 
pilots at Laughlin have regained confidence that the NEXRAD risk assessment process at 
Midland and throughout the United States is robust, accurate, and applicable for operational risk 
management of bird strikes.
The main point of this presentation is not to 
reveal any cutting edge technology. This is 
an older system that pilots have used and we 
still use at Laughlin AFB because we do not 
have a bird radar. So for the movers and 
shakers in the room, and especially a shout-
out to the biologists who, I would say, form 
the majority of our BSAH program and are 
effective at maintaining an uninhabitable 
environment for wildlife. I will put a 
disclaimer out there. I have flown E8s and 
C12s, and currently fly a T1 trainer. I have 
about 3000 flight hours and have had 
multiple bird strikes. I had one at Abilene 
about 6 months ago that sheared off the 
landing light and I was lucky it didn’t fly 
into the engine. That was at night-time too 
and there is nothing like that to get your 

heart racing when you are with two very 
inexperienced students. I want to provide the 
mentality of an Air Force pilot when it 
comes to how we prepare for and do mission 
planning. As the title would suggest, I have 
worked with Detect on an update to the US 
AHAS website in terms of NEXRAD 
capability due to an issue we found in 
Midland Air and Space Port which is in 
northwestern Texas. By the way, this was a 
bird strike (Slide 1). A T38 ingested a Black 
Vulture at about 1500 feet while doing a 
pattern at Laughlin. It completely shelled 
out the engine as you can see. They made a 
single engine landing and thankfully the 
crew was safe. I just got a text last night. We 
had two engine strikes – smaller birds, but it 
is a real threat and we deal with it on a daily 
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basis, especially myself at wing safety 
where we are always taking reports, 
analysing them, trying to get better data and 
ultimately trying to avoid a strike. Slide 2 
presents an interesting statistic. $400 million 
worth of damage and 23 aviators killed. 
Back in the 1990s there was an E3 that 
struck a flock of geese at Elmendorf and 
some of you in the room might remember 
that. We lost a lot of people. That plane just 
crashed right after departure killing 
everyone on board. Like I said, it is a real 
threat and we take it very seriously at wing 
safety and look for ways to mitigate any 
potential strikes. I am also going to cover 
AHAS usage, highlight some changes and 
talk about Midland AFB.  
What is AHAS? Slide 3 is from AHAS.com. 
Has anyone heard of it? It is basically a 
Detect website. Detect is the company that 
came up with AHAS which uses filtered 
NEXRAD data. NEXRAD is the National 
Weather Service radar that can be located 
anywhere from right next to an airfield up to 
50 miles away. You can imagine the 
challenges with trying to take these weather 
radar data and then searching for birds by 
treating each as a sack of water moving 
through the sky. NEXRAD stands for next 
radar imagery if you have not heard that 
before. AHAS also has a soaring bird 
forecast model (SOAR) and the bird 
avoidance model (BAM). We will go into 
how I use them in mission planning in a 
second. AHAS covers all those areas at the 
bottom of the slide as far as where we can 
look during mission planning. The output 
has a current hour, less than 24 hours and a 
greater than 24 hours forecast (Slide 4). 
Outputs are coded as low, moderate and 
severe. This is all based on observations, at 
least for the current hour, from NEXRAD. 
Data from the SOAR model is incorporated 
for the <24h period. The greater than 24 
hours out projection is based on BAM. With 
BAM you are not going to get active radar 

imagery data, you are going to get a 
historical look back from the bird avoidance 
model. If you are within 24 hours, SOAR 
comes into account and will take different 
metrics into the equation which I will 
explain in a minute. Slide 5 is an example of 
AHAS output for Midland. There is BAM 
data and SOAR output, but you notice we 
don't have NEXRAD because we are not in 
the current hour. The SOAR model gives 
heights taking into account thermal jets as 
well as weather patterns. Ideally we get a 
height that alerts the aviator to look out for 
birds at this altitude. All this is older 
technology and not incredibly innovative so 
we always take this with a huge grain of salt. 
Ultimately as a pilot we are looking out and 
using the previous pilot reports on any route 
or any airport we are flying into. We also 
rely on observations of the tower and 
eventually, in a few years, ATC will get bird 
radars which will be useful and a challenge 
at the same time which I am sure we will 
hear about through the day.  

As I said, BAM is used when we are more 
than 24 hours before the flight time. The 
data will take into account historical data so 
current weather patterns can drastically 
affect the data. BAM looks at over 60 
species over a 30-year period and then it 
takes some of those data sets into account 
that are listed on Slide 6. They try to model 
behaviour based on dawn, day, dusk and 
night so ideally we have an around-the-clock 
predictor. These are historical models that 
we treat as predictive which is kind of a 
(inaudible), in my opinion. SOAR data are 
used 1 to 24 hours before flight time. Slide 7 
is a picture of the back end of that T-38 
where the bird gutted the engine completely. 
SOAR models are run twice a day and it 
should forecast birds up to 24 h in advance. 
The big strong point about SOAR is that it 
takes into account the thermal depth and 
BAM data so it incorporates some of those 
weather issues that might be occurring and 
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matches that with historical information. 
Ideally at that point you have a somewhat 
good idea of bird conditions. At this point it 
is mainly a “go”, or “no go” decision. If we 
see severe conditions in SOAR when we are 
mission planning within 24 hours, we are 
probably not going to go to that route, or to 
that airport. SOAR provides a key piece of 
information as we will talk about at Midland 
and their issue with NEXRAD in just a 
minute. I talked about the maximum altitude 
for birds predicted by SOAR. We can 
mitigate strikes with this information by not 
flying at this altitude and with a 1500’ buffer 
around that altitude.  
The most useful information is the 
NEXRAD data because it is so timely and 
should take into account actual bird 
movements (Slide 8). As I pointed out 
earlier, the actual NEXRAD radar can be 
very far from the airfield or the place where 
you intend to fly. Therefore, you need to 
know that it might not be very accurate at all 
in pointing out single birds, especially 
smaller birds, or even larger birds. It is not 
going to describe a single large bird in 
flight. What is most useful about NEXRAD 
is identifying migration type movement, that 
level of movement that we might see in 
about a month (September) in southern 
Texas were there are mass bird movements 
and this could tip you off if you were 
mission planning. The radar might detect 
those types of movements. You could, 
therefore, re-plan, plan to another route, or 
abort the mission. NEXRAD looks within a 
5 nautical mile radius around the airfields 
and not on the airfields themselves. As I 
stated earlier, the most useful information is 
actual field conditions, or bird watch 
conditions, ideally comes from the biologist, 
the flight safety NCO, or the supervisor of 
flying who is up in the tower observing 
actual bird activity. We discussed earlier the 
“based on” column in Slide 9 which is what 
will drive your risk measure. In this case 

you have a BAM risk of moderate, a SOAR 
risk of moderate pretty much throughout the 
rest of the day as you get to sunset which 
will be the 0:00 Z. The logic for AHAS and 
actual risk determination – the risk readout 
that you saw in Slide 9 is determined based 
on the highest measure between SOAR and 
NEXRAD (Slide 10). If SOAR and 
NEXRAD are not available, the risk will 
default to the only thing it can which is 
BAM – the historical information. If only 
the NEXRAD is missing, the risk is based 
on SOAR or BAM and you would also 
receive a “no data available” comment in the 
column so you could at least know that 
NEXRAD was not available. If SOAR is 
missing and NEXRAD is low, then AHAS 
defaults to BAM. One area of improvement 
on the website that I worked with Detect to 
make was adding an extra column - the 
SOAR column - so we will always know 
SOAR information which is more useful to 
me than having it default to BAM 
information. I would rather have SOAR 
predictions and no thermal depths even if 
the risk rating is low than simply defaulting 
to some historical model that in no way 
takes weather into account. You can get an 
AHAS risk level simply by visiting the 
website. I encourage all of you to check out 
this website. I want to point out on Slide 11 
that you can tell the last reported strike was 
1999. I think back to what John (Weller) 
was speaking about upstairs and I think we 
can do a better job of incorporating every 
single bird strike. I think it is very 
interesting that Canada has a policy where 
they record every single bird strike, 
damaging or non-damaging. Data are key, in 
my opinion, and I think we can all try to do 
a better job of collecting it from a pilot's 
perspective and actually reporting it. We 
tend to push the mission so if we have a bird 
strike (at wing safety I would not do this) 
you will have pilots that see a bird pop off 
the airplane and if it is not damaging they 
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wipe it off move on. We are getting away 
from that mentality, at least at Laughlin we 
are trying to.  
Another functionality of AHAS is that you 
can have a chart generated that shows a 
graphical depiction of what bird hazard 
would be expected throughout the day and 
night (Slide 12). While this is not earth-
moving technology, it is just what we are 
using at Laughlin now until we get a bird 
radar. We primarily rely on environment 
modification and then actual depredation 
and deterrents to avoid strikes.  
You also have AHAS+ which opens a new 
window and gives you hazard ratings for 
each segment of your route (Slide 13). It is 
accurate up to three hours in advance of the 
mission and incorporates NEXRAD. It 
provides a visual depiction of areas to avoid 
or not. The addition of SOAR data enables 
pilots to better interpret BAM historical data 
(Slide 14). For example, if we have a BAM 
severe condition but SOAR low condition, I 
would disregard the BAM severe and base 
my mission off of only the SOAR condition. 
I would ideally use NEXRAD, but SOAR is 
a huge part of the decision process. If, for 
example, there is a NEXRAD and SOAR 
low condition but BAM severe condition, I 
would tend to incorporate the information of 
NEXRAD and SOAR. Adding that seventh 
(SOAR) column to the website has given us 
a little more data as aviators to plan a 
mission and accept and mitigate the risk.  

I want to address what was happening at 
Midland AFB (Slide 15). As I said, Midland 
is in northwest Texas. There was a culture at 
Laughlin where any time there was severe at 
Midland, when you talked to the operations 
supervisor, he said AHAS always rated it 
severe, but it was not actually severe. As a 
result crews did not trust the AHAS website. 
In flight safety we use the term Swiss cheese 
model. If you stack layers of Swiss cheese 
slices together, hopefully none of the holes 

align. This was one of the first safety 
management system models developed. 
What we found at Midland was that there 
are a number of windmills and (believe it or 
not the oil industry is hot right now in Texas 
and has been for a while) oil well drills 
popping up around airports and skewing the 
NEXRAD information. Most of this was 
attributed to heat plumes given off when the 
oil wells burn excess gas called off-gassing. 
We identified this problem while I was 
working with Ron White at Detect. It is 
important to know before we go into how 
we fixed the problem how the risk is 
calculated with NEXRAD. Slide 16 shows 
that the two factors contributing to risk are 
severity and probability. Severity is 
measured in decibels of Z. Z represents the 
energy reflected back to the radar. 
Probability is represented as a percentage of 
a polygon filled with biological activity. 
When both of those factors are combined, 
the NEXRAD risk at Midland were 
consistantly in the red zone because of the 
oil wells and structures that were around the 
airport. Pilots at Laughlin would note the 
severe risk rating, but then would get 
supervisory approval and go there anyway. 
Pilots get ATIS information before arriving 
at a terminal airport consisting of 
temperature, pressure, altitude, winds, etc. 
and the report of birds in ATIS is in the form 
of a moderate or heavy concentration. We 
use ATIS as one part of bird strike 
mitigation and/or we call ahead to the 
airfield tower before the mission. Ninety-
nine times out of one hundred the airfield 
would report that even though the NEXRAD 
is indicating severe conditions, they haven't 
seen a bird all day. Therefore, we knew 
there was an issue and it wasn't necessarily 
with the AHAS model (Slide 17). Working 
with Mr. Kelly and Mr. White at Detect, we 
found out that the oil wells were being 
detected as biological information. A key 
reason for this is the sensitivity time control 
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algorithm. What this algorithm does is, over 
a short range (typically it gets compensated 
for in smaller radars) a certain level of 
attenuation is applied to certain returns 
within a designated range of the radar. The 
NEXRAD radar is about 45 minutes up the 
road from Laughlin. Terrain and the heat 
signature given off by terrain during the day 
can skew radar information such that it 
cannot see a bird below a thousand feet 
AGL or flocks of birds. I don't trust 
NEXRAD to detect individual large birds, 
and even flocks of birds may not be detected 
from 100 feet up to 1500 feet AGL. We 
have a problem that is screaming for a 
mobile avian radar, but we need the money. 
Until then we are working with what we 
have. Based on this sensitivity time control 
algorithm we devised a method to calculate 
the amount of attenuation that would be 
required for NEXRAD data less than 16 
miles from the airport. Keep in mind we are 
about 60 miles away at Laughlin. We 
wanted to make the data at small distances 
relevant to data at long distances by 
applying an increasing level of attenuation. 
This makes the algorithm more robust and it 
reflects biological activity rather than 
weather conditions. The algorithm accounts 
for the massive plumes of heat or radar 
signatures given off near Midland less than 
16 miles away and identifies them as non-
biological activity. It then attenuates those 
azimuths from the radar. There needs to be a 
quality assurance process in place because 
there might be a flock of birds flying from 
that azimuth from the airport. This points 
out that each airfield is unique when it 
comes to NEXRAD monitoring for bird 
activity. The areas affected -- there were 207 
of 10657 and I have a list of them there 
(Slide 18). Ultimately we pointed out one 
problem and what I would call an antiquated 
technology.  

We know that bird radar is the way forward 
(Slide 19). It's a very challenging way 

forward. I have been at wing safety for 2 
years. Normally you only get eight months 
at wing safety and then we completely turn 
everything over and the incoming chief of 
flight safety may have to learn all this from 
the ground up. That is the way Air Force 
builds leadership. I am lucky to have been 
there awhile and to be able to see these 
problems and try to address them before I 
move on in a few months. I think pursuing 
avian radar is key. Drones will become an 
issue. They are already starting to become 
an issue with major airports and Laughlin 
has had a few as well. BASH management 
needs to apply the Swiss cheese approach. 
We just got a new set of bird cannons with 
bird distress call generators on them. Are 
those alone effective? No, not at all, but 
when you start combining all these layers 
and if you put a biologist on the airfield with 
a shotgun who can also reinforce the bird 
cannons as they're going off periodically and 
randomize the patterns of your bird cannons, 
I think there could be some effectiveness. I 
think that ultimately environmental 
modification is absolutely paramount. Do 
you have insecticide and pesticide programs 
in place? We currently do not at Laughlin. 
The last 3 years we have been in a bit of a 
battle with entomology to try to get these 
approved due to an earless lizard that is 
roaming around our airfield. One of our last 
pushes for environment modification is off 
one of our approaches where we have a 
large forest. It is also an archaeological site, 
but, since all the artifacts have been 
removed, we just received approval for 
depredating deer. We are also going to do a 
controlled burn of that area to push the 
boundaries out so our biologists can 
depredate and then ultimately, hopefully, 
push wildlife away. I can be reached at the 
number in Slide 20. If anyone has concerns 
I'll be there for the next six months. I work 
with Mr. Dan Sullivan USAF BASH team 
and Mr. Ron White at Detect. 
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