3D Avian Radar Systems That Automatically Alert Pilots, ATC
and Airlines to Loss of Separation with Birds
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By a miracle, no souls were lost. At the 2012 International Bird Strike Committee radar)

meeting in Norway, we presented concerns regarding off-airport bird strike risk,
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ATC, airlines, and airport operators. Since that time, avian radar use at airports has il e racks re.
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At the 2024 Aviation Wildlife Management Conference in Minneapolis in August
2024, Dr. Richard Dolbeer presented evidence that bird strike risk mitigation efforts
above 500" AGL remain inadequate, that off-airport damaging strikes occur at twice
the rate of on-airport strikes, and that the growing abundance of large birds is
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of bird behaviors 24/7, during the day, at

_ 8 to be automatically detected and reported to stakeholders.
night, or fog.

{ I3 Figures 9.and 10 are two examples of automated CPA reports for
pot Off-airport aircraft each coming very close to a bird track,

urgent need for ATC, pilots and airlines, in addition to airports, to be key stakeholders
INn a renewed effort to mitigate the risk of bird strikes in the arrival and departure
corridors of airports. Simply reporting “birds in the vicinity of the airport” is not useful;
and today, we can and must do better to localize bird congestion in the relevant
airspace for pilots, airlines and ATC.
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provide off-airport decision support.
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Th ese tools Shou |d be deSlg ned to m;iti ‘Y/‘ i - \' D - e - of Seattle Figure 12. Daily Closest Point of Approach Report showing both nighttime and daytime loss of separation between aircraft (ADS-B) and birds (Accipiter® avian radar) where a bird strike was also reported
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using closest point of approach (CPA) methods. Loss of separation can be used both airlines during flight planning.

tactically and through analysis as a leading indicator of bird strikes, providing
necessary decision support to stakeholders including pilots, ATC, airlines and airport
operations to help mitigate the risk of off-airport bird strikes. This decision support
can include real-time alerts directly to individual pilots, current bird congestion
activity information to all pilots (as well as flight planners) (e.g. through the Automatic
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One leading example is Vancouver International Airport (YVR) who summarizes
information about significant seasonal off-airport snow goose hazards and
presents them to Pilots via a Pilot Brief Sheet (D. Bradbeer — personal
communication).

P Figure 8 (above). Example of a manually
saaalninnalnain identified situation where birds (tracked by
el et Accipiter® 3D avian radar) are very near aircraft
(ADS-B).
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Off-airport damaging strikes like Jeju Air Flight 2216
will continue to occur at increasing frequency if
stakeholders related to bird strike mitigation don't
agree on appropriate ways to process bird strike
data from avian radars to provide useful
information. For off-airport bird strike mitigation, ey
the focus should be on the critical arrival and L e
departure corridors. L o

‘If information for bird strike threats occurring ... off-airport were available; and if this The Airport Operational Environment
information was appropriately communicated to ... pilots, ATC, airlines, and airport
operators, just as we provide other environmental hazard information such as wind-
shear and volcanic eruptions, couldn’t we improve aviation safety further? Shouldn't
we?"

Information presented in this way is much more useful for pilots to understand
and mitigate this risk than telling them “birds in the vicinity”. This allows pilots to
anticipate a possible bird strike and be mentally prepared to respond if and as
necessary. CPA analysis could be easily added into these Pilot Briefing Sheets.
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We believe it is time to address the off-airport damaging strike problem and that
the technology (avian radar and processing methods) is available to facilitate this.

Since then, little has been done to mitigate off airport bird strike risk. Dolbeer et al. is
once again highlighting this issue within the international bird strike mitigation
community. Here on some of the most critical extracts that speak to this gap.
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Using Accipiter® avian radar data from YVR, SEA and YYZ, we have demonstrated
the potential to automatically derive loss of separation information between

Accipiter already processes the data in many ways
Figure 4. FAA Center of Excellence for Airport Technology Safety Pyramid Wthh are eXCeHeﬂt Sta rtlﬂg pOIﬂtS (Flgure 5)
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to congestion in critical flight corridors.
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This means that deploying off-airport decision support tools at airports with arrival and
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Figure 1. Dolbeer, R. A., and P. Miller. 2024. Due diligence in analyzing wildlife strike data to pinpoint gaps in mitigation efforts: a 35-year perspective. 2024 Aviation

Wildiife Management Conference, Minneapolis, USA. departure corridors over the coast may stand to provide a greater immediate benefit

. ) : ) : : ” Committee Conference, IBSC 2012, 25-29 June 2012, Stavanger, Norway.
« No bird strike mitigation efforts are in place for off-airport departure/arrival than airports with their arrival and departure corridors exclusively over land. o ANENANANENERENNRNANUNEN A nEREREN S Y
alfspace above 500" AGL, and off-airport damaging strikes are now 2X (twice) those —_— = W |, Hesonte Dolbeer et al. 2024. Wildlife strikes to civil aircraft in the United States, 1990-2023. FAA.
on-airport . L R ———— Serial Report No. 30, Washington, DC.
. Off-airport strikes with increasing large bird populations will not continue to have AnaIYSIS T e ' 4 e
‘miraculous” endings - . - e coridorS (R Elel Dolbeer, R. A, and P. Miller. 2024. Due dili in analyzing wildlife strike d
: : : : Avian radar data can be used to measure congestion in the coastal corridors. g doge - o S R owemaie] | ¢ L 5 B olbeer, R. A, and . Miller. -Dbue diligence Iin analyzing wildlite strike data to
« The gg%afh body mass of birds struck at >500 feet AGL is twice that of birds struck ANy , 3 E 1 a “ might pinpoint gaps in mitigation efforts: a 35-year perspective. 2024 Aviation Wildlife
at < eet ) T L ) Management Conference, Minneapolis, USA.
« Mean speed of transport aircraft is 1.4x greater for bird strikes at >500 feet AGL ' ;010.01."024 i00000000cqlsl] I

than at <500 feet
« Mean kinetic energy on impact is 4x greater at >500 feet
« Damaging strike rate during approach and climb at >500 feet AGL is increasing
significantly
« Mitigation measures are not being implemented.
« Bird Detecting/Avoidance Radar (BDAR) is a possible solution.

R . ALy . . ; ) Hour Dolbeer, R. A, and M. J. Begier. 2024. Bird strikes during approach and climb: a
Figure 11. Trends in Closest Points of Approach between aircraft (ADS-B) and birds (Accipiter® avian radar) at Toronto Pearson Internation Airport pOteﬂtIa| app“Cathﬂ 'FOI’ radar—based ma ﬂagement Strateg|eg Human \/\/||d||fe
Interactions 18 (): In review.

All four off-airport arrival and departure corridors at YYZ show evidence of loss of
separation using CPA, which is no surprise. This can support real-time alerts to pilots
(e.g. ATS communications or “app”). We have evidence of sufficient CPA data to
support (sub-) hourly trends with flight corridor differentiation (e.g., for ATIS ACknOWIGdgementS
messages.); i.e. not just “birds in the vicinity". We also have evidence of sufficient CPA
data to support NOTAMs with seasonal, time of day and flight corridor information.
Figure 12, presents a daily summary of the CPA identified for a date in the summer.

NOTAMs, ATIS, and ATS Advisories issued to pilots need to be better than “birds in the There Was al_so a_ bird strike reported on this date. Baseql on the CPA evidence, one John Sterrit — Accipiter Radar
o - . . . : : | A\ R possible mitigation that could have been applied on this date would have been P
vicinity” to address this issue. Avian radar can be used to identify and provide detalil - DI e i i i A k10 o

T ' : : David Bradbeer — Vancouver International Airport
el : : : . : : igure 6 (left). An instantaneous snapshot of Accipiter® 3D avian radar data representing snow goose activity along the |aﬂdlﬂ on RU NWa 23 IﬂStead Of 24|_ . . . .
on specific bird behaviors as they occur in real-time (Figure 2). Each of which Cattof Vancouver inernationsl Arport The blue rfow ndicats th fgh path requented by he snow geese a 1 J Y Lisa Cooke & Falcon Environmental — Toronto Pearson International Airport
represents a unique risk to aircraft.

Dolbeer’ s concluding message shared with everyone is that:

We would like to acknowledge the following people and organizations for their

‘we are failing in due diligence if we do not address this issue.” support and partnership on this work.

CaETH date and time. An aircraft (ADS-B data) can also be seen arriving at Vancouver International Airport during this time X .
| I > I e | ! ' ' ' " (identifying information of the aircraft has been removed from the image). Ste\/e OS me k — Seatt | e—Ta cOoma | Nternationa | A| rpO rt

ov, 011701 Figure 7 (above). Thirty minutes before and after the aircraft in Figure 6 arrived at Vancouver International Airport
showing the congestion of bird activity intersecting the coastal corridors at this date and time.
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