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Introduct ion. s ince 19a5 over 14.500 bird Etr ikes have been
;;FdtEd to us Alr  Force aircraft  vor ldside- of these str ikes
approxi f tately 60* have occurred in the vic ini ty of the
aerodrone. with over 100 instalLat loDs ui thin the cont inental
united states, pr ior i t iz ing bird str ike reduct ion efforts is a
c h a l l e n g i n g  t a s k .  . I n  a n  e f f o r t  t s o  i d e n t j f y  l h o s e
instal lat ions ! , r i th the greatest potent ial  for a ser ious bird
str ike, the AASH Tean deweloped a nodel to assess bird str lke
hazards. The Air f ie ld Risk Assessnent Progran (AIAP) was
desiqned to be independent of the nunber of reported str ikes
at each instal lat ion. I , le bel ieve that any r isk assessnent
effoir t  that included reported str ikes co\r td lead to a decrease
in report inq, rather than an inprovenent in b- ird control  or
avoidance- ARAP al1ous for relat ive cornparison of r isk at
instal lat ions as vel l  as for a relat ive assesshent of the
inpact of changing neapon systens and changes in the local
landuses. The BASH Tean uses this progran to pr ior i t lze
on-si te technical  assistance and to assess other- conrnunity
planning issues.

Comoonents of the Air f ie ld Risk Assessment Proqrarn. ARAP has
f i v e  b a s i c  c o n p o n e n t s , '  a i r c r a r t  t y p e ,  i n s t a l l a t i o n  l i i s s i o n ,
bird types, geographical  region, and local hazards (Fiq 1).
The f i rst ,  aircraft  type, is a neasure of aircraft
vulnerabi l i ty,  and assigns a value to each aircraft  according
to the probabi l i ty of  beinq invol.ved in a class A mishap ( loss
of alrcraft ,  aircrelr  fatal i ty.  or over 1 ni l l ion us dol lars in
darnaqe).  This value luas assigned based upon the nurnber of
class A, B, and c rnishaps, the total  nunber of reported
str ikes, and the total  cost of  these str ikes, reported ov€r
the past f ive years. Aircraft  vulnerabi l i ty j .s atso dependent
on aircraft  design; for exanple the nunber,  Locat ion, and type
oi engines. These factors were conblned to deternine a value
o n  a  1  t o  1 0  s c a l e  { T a b l e  1 ) .

The second conponent of the progran is the prinary flying
rtr ission at the instal lat ion. This value is based upon the
araount of air f ie ld traf f ic {aircraft  exposure),  and the
experience revel of  the aircret.  For exanple, an
undergraduate Pi lot  Traininq (UPT) base is given a value of 10
due to extensive air f ie ld traf f ic and the to! , t  experience level
of student pi lots.  Replacenent Training Units (RTU) for
f ighter aircraft  also have intensive use of the air f ie ld,  but
vi th sl ight ly greater alrc lel ,  experlence (Table 2).

The third conponent includes vafues for six generaf
categol ies of birds (Table 3),  These birds have been
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Fig .1 .  ARAP Program Componenrs

AC-TYPE

F-4

F - 1 5

F -1t7
F-  111
f -41
T-37
T-38
T-39
T-43
B - 1
B-2
B-52

VALUE

1
1

1
1
2
3
3

5
1
2

AIRCRAFT

VALUE

TYPE

AC-TYPE

c - 1 3 0
c-12

c-23
c-141

A-10

E 4
u-2. /TR-1
c - 9
KC-10
KC-135

Vulnerabi l i ty

r 0
5
I
?

1
3

1 0

3
2
2

1

Table 1.Ai rcraf t

*.==.-z- _-.\

\  F E O l O f l  )



M tss toN

STFAT  EGI  C /A I  F  L I  F  I

S IRATEOIC /LOCAL

T A C T I C A L  A I R L I F T

H E L I C O P f E R

VALUE

1 o

a

6

1

ident i f ied as l
and aff in i ty f(
been ident i f ie(
connon ln stri)

The fo'.rrtl
This factor is
hazardous blrd
states. t {e dir
coast l ines (Fi !

The f inal
knorn local ha,
alr f ie l ,d- The
and the dlstan(
( T a b r e  4 ) .

The Risk Alqor:
conponent of tl
the values pror
at the results
type and instal
interact ion of
{ T a b l e  5 ) .  r h i l

wisi ted. This
bird haza.d va
r isk assessmen'
these values t
the r isk assesl
into a Stat ist
r isk vafue vas
$ere nornaLizer
d e t e r n i n e d  t o ,
r isk was: Risk
instal lat ion n

proauEErcl t-he
the computed r
three independ
at these insta

instal lat ions,
captured the t
ni thin the top
instal lat ions
stat ist ical  an
str j .kes, an rn
correlated to
( r =  o . 3  6  p : . 0 0
average nunber
Risk values vre
analy€is to de

Table 2.  lns ta l la t ion Miss ion

B I R D  T Y P E

RAPTOR

G U L L

WATE RBIRDS

BLACKBIRD

DUCKS/GEESE

VALUE

8

7

Table 3.  H azardousBird Types

35{



ident i f ied as hazardous due to their  s ize, f locking behavior,
and aff in i ty for air f ie lds. Addit ionalIy,  these birds have
been ident i f ied in bird str ike reports,  and are the nost
corunon in str ikes result ing in ser ious danage.

The fourth conponent of ARAP is geographlcal region.
This factor is based on the distr ibut ion, and abundance of
hazardous bird species in di f ferent reglons of lhe United
states. we dlvided the country into six regions and the
c o a s t l i n e s  ( F t g  2 ) .

The f inal  component of the progran includes tbe inpact of
knoen Local hazards or bird attract i -ons in the vic ini ty of the
alr f ie l ,d.  Ttre aEsigned walue lncludes both the type of hazard
anat the distance between the hazard and the runlrav
( T a b l e  4 ) .

The Risk Alqori thn. rni t iaLty,  l re sinpty added each
cohponent of the node1. nornal lzed the values and ranked
the values produced for each instal lar ion. A ctose look
at the results lead us to include the interacttron of aircraft
type and instal lat ion mission and the sunhat ion of the
interact ion of geograpt l ical  resion l l ' i th each bird type
(Tabte 5).  This interact ion nore reasonably descr ibed the r isk

o f  a t  t h e  i n s t a l l a t i o n s  t h a t  w e  h a a t  r e c e n r l y
visi ted. This nanipurat ion, hovever,  resulteat in the local
bird hazard values contr ibut ing very r i t t le to the overat l
rrsR assessnent.  To conpensate for this error,  ! . re nutt lp l ted
these values t ines 10 to al ]o! ,  this conDonent to contr ibute to
t h e  r i s k  a s s e s s n e n t .  D a ! a  w e r e  e n L e r e d  f o r  e a c h  i n s t a l t a t i o n
into a stat ist ical  Anarysis software {sAs) dara f i le.  and rhe
risk value \ras detemrined for each ihstal lat ion. AII  values
were nornal. ized as a percent of the highest r isk value
deternined to create a 0 -  tOO scale. The f inat equat ion for
r isk t . ,as: Risk = ((rocat hazard x to) + (aircrafr  type x
i n s t a l l a t i o n  n i s s i o n )  + (  b i r d  t y p e  x  r e q i o n ) ) / ( 2 3 2 . 8 j  x  1 o o -

Results.  A ranked l ist  of  instal lat ions uas output
proauEE-.?-Ttre analysis prograh (Table 6). we were cirri.ous if
the conputed r isk rrere reasonabte assessnents, and Dotted
three independent experts vho had ext.ensive on-si te- exper rence
a t  r h e s e  i n s t a l l a t i o n s .  w e  a s k e d  e a c h  t o  D r o v i d e  u s  a  l i s t  o I
the f ive Inos! hazar. lous and ( ive least haz;rdous Air  Forcc
instarrat ions. In al l  .ases the conputed r isk agsessnents
captured the top f iwe instattat ions provided by rhe experts
l{ l th in the top ten conputed values. and the least hazardous
instal lat ions fel l  r i th in the lo. ,rer ten cornDuted values" A
s t a t i s t i c a l  a n a l y s i s  w a s  e x e c u t e d  L o  d e t e r n i n e  i f  r e p o r t e d
str ikes, an independent var iable froio the r isk value. was
c o r r e l a t e d  t o  t h e  r i s k  v a ] u e .  A  s i q n i r i c a n r  c o r r e t a ; i o n
(r= 0.36 p=.003) was found bet lreen the cohputeal r isk and the
average number of str ikes reported over the past s ix vears.
R i s k  v a l u e s  e e r e  a l s o  a n a l y z e d  u s i n q  a  s t e p w i s e  r e g r e l s i o n
a n a r y s r s  E o  c t e r e r n r n e  w h i c h  r a c t o r s  i n  r h e  t r o d e l  c o n E r i b u t e d

3 5 5



COASTAL

F i g  2 .  B i r d  D i s t r i b u t i o n  R e g i o n s

B E G I O N

1 t

2 1

3 1

4 z

$ o

7 s

Table 5.  Sr

R E F  U G E  ( W / I N  1 0  M I L E S )
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W E T L A N  O  ( W / I N  5  M I L E S )

B I R D  R O O S T  ( W / I N  2 M I L E S )

A G R I  O U  T L E A S E

D E E R / M A M M A L  H A Z A R D S

Table 4. Local Hazards
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R A P I O R  S U I ! B L A C X B I i D S  D I . ' C K S / O E E S E
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Tab le  5 .  Summat ion of Bi rd /Reg ion In teract  ion

BASE

R E E S E
L A U G H L I N
B E R G S T R O M
N A N D O L P H
DOVE R
C O L U M B U S
S H E P P A R D
V A N C E
M A C D I L !
T I N l ( ! R
T Y N D A L !
H O M E S T E A D
]AI ESTOV E R
!ARTSDAL E
W I L L I A M S

l 0 o . 0 0 o
9 5 . 6 9 9
9 3 . 1 l 8
9 1 . 3 9 8
9 0 . 3 2 3
8 2 . 7  9  6
8 2 . t 9 6
8 2 . ? 9 6
8 2 . 5 8 1
6 9 . O  3  2
6 6 . 2 3 7
6 5 . 3 7  6

6 3 . 0 1 t
5 9 . 3 5 5

3 4 . 8 3 3 3
3 7 . 0 0 0 0

3 . 0 0 0 0
5 2 . 0 3 3 3
1 7 . 8 3 3 3
4 9 . 8 3 3 3

4 8 . 6 6 6 7
1 8 . 3 3 3 3
1 5 . 0 0 0 0

I  L 1 6 6 7
2 . 3 3 3 3

5 6 . 0 0 0 0
4 2 , t  6 6 7

R I S X  A V G  S T R I K E S / Y E A R

Table 6.  Too 15 USAF Insta l la t ions (CONUSI
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the most  to the var iat ion in  r lsk '  The resut ts  o i  th1s
anatys is  sussest  that  geographical  reqion and b i rd tvpe had
the greatest  in f luence,  fo l lo?ed bY ai r :craf t  type,  locaL
h a z a r d s ,  a n d  i n s t a l l a t i o n  n i s s i o n .

sunnary.  The Air f ie ld Risk ] \ssessment  Prograr0 is  a s inpfe
tmr t f rat  ident i f ies insta l tat ions v i th  the h ishest
probabi l i ty  of  a ser . ious b i rd s t r ike '  The p.ogran ie
independent  of  repor t inq or  on-s i te  ccntro l  Frograns and
serves only as a re lat ive ass€ssnent  af  lactors sueh a5
niss ion.  a i rcraf t ,  geographical  locat iox and 1oca1 b l rd
hazards.  The progran a l lows nanagenent  to focus at teot ion and
ef for ts  on the insta l ]at ions wi th the grealest  potent i .a l  r isk,
and to assess future chanqes in n iss ion and landuse.
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