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Blrd Avoidance for Military Low-Leve] Operations in the
United States

Abstract

In order to provide information as to waterfowl hazards
along military low-lavel routes in the United States, the
USAF Bird/Aircraft Strike Hazard {BASH) Team developed a
computer~generated Bird Avoildance Model (BAM). The model is

based on migration data and wintering

1 40 years of waterfowl
3 areas coupled with longitude and latitude of all published
The computer Output is a graph

military low-level routes,

predicting the bird strike potential along any of the routes
' lme of day and time of year. The BASH Tean

determined the model to be 70-75% effective and is in the

process of incorporating raptor data into the model,

Introduction

Tactical, as well as

_ strategic, warfare has ovoer the years
3mployed the use of ve

ry low-level, high sgpeed flying to minimize
qradar detection when Penetrating enemy territory. This Llying

§scenario, while lessoning the time for activation of € nemy
fdefenses, forces ai 3 i

margin of error when
fncurring any inflight emergency., In fact, as stated by
Ylamachandran (1980) “In the finai analysis, the chances of
Furvival would again get degraded by self-inflected accidents and
Rihus the attrition ra

te would again show =a reverse trend."
meaning an increased attrition rate).

_ In order to bPrepare our forces for these Ltypes of missions
WWie,, deep penetration strikes, interdiction, and close air
Support ) training is essential. For this reason, low-level
flying hours has increased over the years to simulate the wartime
fvironment, With the increased flying time in this low-lgvel
fwvironment, ©Xposure within the area in which birds frequent has
fecome a real hazard, 1In fact, three out of the last four Air
force aircrase destroyed due to bird strikes have occurred during
ov~leve ) flying. One pilot was killed,

reduce the risk of a

lncreased resistance of the aircraft and

he United States Air Force has documented
Rensively the upgrade of the windshield/canopy system to make
e "bird proof" for specific aircraft that fly within this
Wironment (Morolo 1983). The air Force's Wright Agronautical
fooratory at Wright-Patterson AFB OH has been successful in
onstrating that the improved windshield for the F-111 saved
e than ten aircraft by 1979 (Simmons 1983). New systems are
g designed For the T-38, F-4, A-7, and F-16 as well. But

ki strikes on the Wwindshield/canopy accounted for one fifth of

jird avoidance T
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the total number ot strikes, slghty percent of the bird strikes
eccurred on components 1ike engines, wings, and radomes {Xull
1984). Impacts on these areas can also cause severs damage or
total destruction. For these reasons, tne BASH Team located at
Tyndall AFB FL developed a Bird Avoidance Model (BaM) to
etfectively predict che rigk Of hitting & bird along any
low-level route contained within the US, wWith this type of
intormation, the BASH Tean felt that ailrcrews, Flight planners,
and schedulers would be awaro OL the hazards biras causs and
times of increased risk.,

Low-Level Routes

Published militacy low=-level routes contained within the US
are caretully designed to avoid urban ar2as and obviocus
Obstructions that could be s flying hazard., Low-levol flight
planners normally take into aceoount the close proxvimity of
wildlite refuges, mountain ranges and other topography that would
be a factor in the route design. These published routes are
based on longitude and latitude andg specifically state the
altitude at each polnt along the route,

In contrast to published routes, there are also locatad
around the country Militavy Opcerating Areas (MOAs ), restricoed
flying ranges, and Low Altitude Tactical Navigation (LATN) arcas.
These areas can be specitically designated within latirude and
longitude boundries for definition in our BAW Crogran,
Waterfowl

Un the average, the US Air force LNCuUes approdimately 2,000
pird strikes a yedr, mounting to several millicon dollars in
damage repair c¢osts. During the conceprion of the Bird Avoidance
Mode L approximately 12-15% of the bird srrikes were from ducks,
deese, and swans (Short 1982). Even theuoh thils amount is &
small percentage of tnc Lotal numbear oOf rikes, ilaformacion on
migration of waterfowl was readily available in order to
determine the feasibility Qf the modesl. In 1981, the BASH Tean
contracted Dr Frank Bellrose, avthor of the book Ducks,

and Swans of Northn America (1976}, to provide waterfowl o
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data for the risk model. The data represents the moss
comprenensive compilation ofF waterfowl migration and population
density information avallable., The data included Liming of
migration, concentration density, and movements of waterfowl
populations throughout North America (Bellrose 1971). Waterfowl
Wwintering refuges were mapped 1n order to determine feeaing
routes since waterfowl can travel great distances to feod.
Dlstances of 30 miles or MOre ars nob unoommnon.

With thnis
tnformation coupled witn the Low—level route cocrdinatos, the BAM
mocel was devised, '



Bird Avoidance Model

Bird strike risk is directly proportional to the density of
the birds in the airspace and the volume of ailrspace swept by an
alrcratt (Short 1982) as well as the time spent in the bird
airspace (Lawrence 1980). Of course the volume of space swept by
an aircraft is the frontal surface area of the craft., As
indicated by Short, the extent of damage that occurs as a result
of a strike is related to the alrcraft speed, the size of the
bird, the location of the strike on the aircraft and the
composition of the material at the point of impact.

Obviously, to predict the risk of a bird strike, one would
calculate the density of the birds within a defined airspace at a
given time. 1In order to estimate waterfowl densities, the
following assumptions of waterfowl activity were made:

l. Morning or afternoon flights from refuges to teeding

areas are normally at altitudes below 750 feet AGL (Above Ground
Level).

2. There is minimized waterfowl flying activity at midday.

3. Nighttime migration altitudes are between 1,500 and.
3,000 feet AGL.

By coupling the longitude, latitude, altitude, and frontal

surface area of an aircraft with the predicted waterfowl density
through the given alrspace at a given time, a computer~generated

| yraph of the bird strike risk is created. The BAM program can

j compile the risks of flying one particular route during the
 migration season for of three time periods (i.e., day, dawn/dusk,
and night) (Figure 1), or compile different routes on the same

graph for a given time period (Figure 2), Up to eight routes can

be displayed on one graph which allows the user to easily comparse
risks of different routes,

Decision-making on the low-level route to be flown depends
on many criteria. The BASH Team invisions the use of the graphs
to be helpful when flying a particular route is not mission
essenti1al and alternate routes may be considered. BAM graphs may
be used to provide pilots with a "heads up" warning while flying
particularly hazardous routes., Even before the route 1s £o be

flown, BaM graphs may be helpful in route design analysis. After
4 planner has completed a rough draft of a
{raph can be generated to evaluate the bird hazard for each route

low—-level route, a

fegment. If a segment is shown to be excessively risky,

jenvironmental attractions that would cause increse waterfowl

density can be examined and route changes proposed to avoid these

hazardous areas,
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In order to examine the efiectivensss of the BAM graphs, the
dasH Team compared actual strike data with che predicted values.
In 7>% of the cases waterfowl sitrikes sccurred when the model

snowed a peak in watertowl actlvity fo¢ that rodte. As compared

to US Alr Force Strike statistics in 1Y980-1932 where 13% of
identified bird surikes were caussd by waterfowl (Kull 19383), 1
tound that only 8% of tiie 1983 scrikes were from wakerfowl., This
decrease of 6% of the stri kba e o L L may indlicate Lo

some extent thnat ths modaol ive,  Of course, other
factors must also be Lunaldeféc in this (hours of
low-level flying, general increasc in EWATr2Ness,
watertowl population fluctuaticons

PR

Rapeous

Since the BAM program appears to be Loctlve, other groups
Of Dirds can pessibly be added ©o bhe watertfowl data base. As
seen in Flgure 3, of the types of birds involved in low-level
bird/aircraft strikes, raptors {ha«sks and veliures) rank highast.
For this reason, the BHBASH Team detormined that titls group of
birds would be thne next togical type to incorporate into the
wodel. Unfortunately, migration caca on rapgtors 1f not as well
derined as waterfowl. Certain vanbdge points around the United
States are well known for large maos flights ol nawks and -
vultures. Detailled documcntation of raptor migration exists for
much of the east coast and around the Great Lakes. Not as much
1s known about the extant of broad fronts of rapbtor movements in
the midwest and wesc., In 1983 the ; Toam contracted to have
all raptor migration dala within the United States compiled in a
slmilar fashion as the waterfow! data (Mingell 1984}, That
project 1s necw conplete and will ho incorgorated into the BAM
program by eavly 19385,

o )
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