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ABSTRACT

M i l i t a r y  a i r c r a f t  o p e r a t i n g  i n  t h e  U K  l o w  f t v i n q  s v s t e h
o t t e n  s u f f e r  s u b s t a n t i a l  b j r d s r r j k e  d a m a q e .  I t  

- i s  
b o s i l l f e

t h d t  a  r a d a r - b a s e d  b i r d  h a z a r d  w a r n i n q  l y s r ; ,  
- = i , i i r . .  - i i

E h o s e _  e m p l o y e d  b y  o t h e r  r u r o p e a n  n a t i o n s ,  n a y  b e  a b l e  t o
r o e n l r f y .  d a y s  o n  v / h i c h  a  p d r t i c u l a r t y  h i g h  b i ; d s t r i k e  r i s ko c c u r s  L n  t h e  U K .  T h j s  r e p o r t  d e s c r i b e s  a  t r i a l  t oo e l e r n r n e  i f  b i r d  a c L i v i r y  c r n  b e  o b s e r v e d  i n  t h e  U K  t o w e ra r r s p a c e  u s r n q  a  n u n b e r  o f  a i r f i e t d  r a d a r s .  T h e  d e g r e e  o f
c o r r e l a l i o n  b e l l i e e n  t h e  r . d d .  o b s e r v a t i o n  d a t a  a ; d  t h e
D r r d s t r ) k e . s L r t j c L i c s  d u . . i n 9  L h e  s a h e  p e r i o c t  i s  a  m e a s u r e  o fr n e  p o r e n t r a l  e f f e c r i v e r r e s s  o r  a  a c r i v e  b i r d  h d z a r d  l i a r n i n g
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2. Ogf ' INE OF TI IE TBIAL

2.L Ahe 26 noninated a i r f ie lds were able to prov i 'de
obser:vat ions over  a sLrbstant ia l  area of  England and wales
and sor ie par ts  of  scot land.  The Air  Traf f ic  contro l  Of f icers
at  each a i r f ie ld was asked to log any b i rd act iv i ty  that  L 'as
observed on the search radar  systen and send a consot idated
report  of  the observat ions to the Inspectorate of  F l ight
safety ( IFs)  at  the end of  each nonth.  The ntonth ly  r .epor t
was to inc lude t 'he date and t ine of  the observat ion,
locat ion of  the f1ock,  d i rect ion of  novement  and a
subject ive judsehent  of  the b i rd in tensi ty  on a scale of  1
to 3.  A sanple of  the repor t  forn is  at tached at  F igure 1.
Each uni t  was issued ' i th  photographs of  b i rd returns
observed on watchnan and ARI radars to assis t  in  th is  task.
The stat ions (s i th  radar  types)  which par t j ,c ipat ing in  the
tr ia l  are shown in F igure 2.

2.2 At  IFs.  the radar  observat ion repor ts  l ,ere entered
lnto a database which a lso stored ln lornat ion on the nunber
of  RAF bi rdst r ikes which took p lace in  the UK. The two data
sets \ " rere than conpared to see i f  there i ras a corre lat j .on
belween then and.  nost  inpor tant l : : . ,  whether  such a
corre lat lon could have provided a neasure ot  b. i rdst r ike r isk
\ rarn ing.  In  essence,  the t r ia l  consis ts  of  tso d iscrete
melhods of  sampl ing the b i rd densi ty  in  the LrK a i rspace each
dayr  f i rs t ly  by obserwinq the b i rd act iv i ty  on radar  and,
secondly,  not ing the nunber of  b i rdst r ikes -  and thus tbe
degree of  b i rd hazard -  that  took p lace dur ing nornal  f ly ing

2,3 Fron the encouraqinqly large nunber of  radal
observat ions recorded dur ing the per iod 1 March 91 to 30
Novenber 91,  i t  has been possib le to nake sone est inates of
the per fornance of  a i r f ie ld radars types in  detect ing the
var ious species of  b i rds vhich are act ive in  the UK dur ing
the Spr ing,  Surnner and Autunn nonths.  l t  has a lso been
possib le to achieve an understanding of  the procedures and
equipnent  v ,h ich would be requi red to develop a pract ica l
b i rd hazard ualn ing system.

3. OVERAI]I RADAR PERIOR!.IAICE IN DEAECTING BIRDS

3.1 Radar Tvpe.  Pr ior  to  the star t  o f  the t r ia l ,  advice
'das sought  f rom a nunber of  exper ienced a i r  t raf f ic  contro l
s taf f  on lhe 1 ikely  per fonnance of  a i r f ie ld radars 1n
detect ins b i rd act iv i ty .  I t  vras qeneral ly  bel ieved that  the
processed-type d isplay used on the Falchman and AR15 radars
$ould probably exclude b i rC retur :ns and i t  ras therefo le
ant ic ipated that  lhe o lde{  AcR430 and ARI would prov ide the
malor i ty  of  the observr t icns.  This proved not '  to  be the
caset  the najor i ty  of  repor ts  cane f rom vratchnan equipFed
uni ts  a l though uni ts  wi th ARl5 a lso per forned nel I .
Hoeever,  the nunbers of  par t ic ipat ing ARI and ACR43O uni ts
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2.  OUTLINE OP TI iE fRIAL

2-1 The 26 noninated a i r f ie lds were able to prov ide
observat ions over  a substant ia ]  area of  England and Wales
and sone par ts  of  scot land.  The Air  Traf f ic  Contro l  of f icers
at  each a i r f ie ld was asked to log any b i rd act iv i tv  that  ! 'as
observed on the search radar  systen and send a consol ldated
report  of  the observat ions to the Inspectorate of  F l ight
saiety ( IFs)  at  the end of  each nonth.  The nonth ly  repor t
nas to inc lude the date and t i rne of  the observat ion,
Iocat ion of  the f lock,  d i rect ion of  novenent  and a
subject ive judgenent  of  the b i rd in tensi ty  on a scale of  I  ,
to  3.  A sahple of  the repor t  forn is  at tached at  F igure 1.
Each uni t  r , las issued wi th photographs of  b i rd returns
observed on watchnan and ARI radars to assls t  in  th is  task.
The stat ions ( ! . t i th  radar  types)  i {h ich par t ic ipat ing in  the
tr ia l  are sho\ , tn  in  F isure 2.

2,2 At  IFS,  the radar  observat ion repor ts  lvere entered
lnto a database t {h ich a lso stored i .n fornat ion on the nunbel
of  RAF bi rdst r ikes l th ich took p lace in  the UX. The two data
sets rqere than compared to see i f  there vas a corre lat ion
between then and,  most  inPortant lY/  whet i rer  such a
cor le lat ion could have provided a measure o:  b i idst r ike r isk
$arninq.  ln  essencet  the t r ia l  consis ts  of  tvo d iscrete
methods of  sanpl ing the b i rd densi ty  in  the LrK a i tspace each
day;  f i rs t ly  by observ inq the b i rd actr iv i ty  on radar  and,
secondly,  not ing the number of  b i rdst r ikes -  and tbus the
degree of  b i rd hazard -  that  took p lace dur j .ng nornal  f ly tng

2-3 Fron the encouraqingly larqe number of  radar
observat ions recorded dur ing the per iod 1 March 91 !o 30
Novenber 91,  i t  has been possib le to rnake sone est inates of
the per fornance of  a i r f ie ld radars types in  detect ing the
v a r i o u s  s p e c i e s  o f  b i r d s  w h i c h  a r e  a c t i v e  i n  t h e  U K  d u r i n g
the spr ing,  sunrner  and Autumn nonths.  I t  has a lso been
possib le to achieve an understandinq of  the procedures and
equipnent  v ,h ich wouLd be requi red to develop a pract ica l
b i rd hazard warning system.

]. OVER:AI,I, RADAR PERFOR}I]\NCE IN DETICTINC BIRDS

3 . 1  R a d a r  T v p e .  P r i o r  t o  t h e  s t a r t  o f  t h e  t r i a l ,  a d v i c e
ras sought  f ron a number of  e) .per ienced a i r  t raf f ic  contro l
s taf f  on the l lke]y per fornance of  a i r f ie ld radars in
d€tect inq b i rd act iv i ty .  I t   as general ly  bel ieved t .hat  the
processed-type d ispray used on the Watchrran and ARt5 radars
eould probably exclude b i rd returns and i t  uas therefore
ant ic ipated that  the o lder  AcR4lo and ARI would prov ide the
najor i ty  of  the observat icns.  Tbis proved not  to  be the
case;  the najor i ty  of  repor ts  cane f rom watchnan equipped
uni ts  a l thouqh uni ts  v i th  ARl5 a lso per forned {e11.
Ho$ev€r,  the numbers of  par t ic ipat ing ARI and ACR43O uni ts
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was nuch shaller than those equipped ltith the nore hodern
radars and the poor perforrnance of the obsolescen! typ€s rnay
i,rell have been a product of other factors such as
servtceabi l i ty and si t ing. A total  of  194 reports l tere
recej.ved by IFs and Figure 3 sholts the nunber of
obserr 'at ions which i tere reported for each radar type.

3.2 ge54gCglj lf!.L Periods of poor serviceability of sone
or tne part ic ipaaing radars resulted in fewer b1.d
observat ions than nlay othervise have been expected. There
lrere no observat ions units because of technical  problerns.
In addit ion, the technical  performance of the Watchnan at
one unit ,  vhich is wel l  s i ted to observe bird act iv i ty in
the wash area, l . las substandard during the period.

3.3 Anonalous Propaqat ion. Anomafous proPagatlon (or
dtrct ing as i t  is of ten cal led) is caused be certain weather
condit ions and results in radar returns being received fron
many t ines the nonnal range of the radar equipnent.  sone
units found di f f icul ty in dist insuishing bird ret ' . r rns fron
that of rana propr and indeed. this Problem was
the area covered by Manstonls ARt that the unit  could not
conf ident ly provide any observat ions.

3.4 other Factors. There were clear ly other factors which
resurtea- in ." t i rer feirer observat ions fron sone units than
lrould reasonably been expected. I t  was ant ic ipated that
those un. i ts si ted near bird-attract ing areas, such as
coastt ines and lakes etc,  , rould have been in a better
posit ion to obserwe bird movernent than sone other si tes.
The results fron Lossienouth, Brat/dy and cottesnore proved
this to be so. However,  the lack of obs€rwations fron
equalty wel l  s i ted units vas rather surpr is inq'

4. RE9UI,TS

4.1 Bglge: The ranges at i th ich the bird targets were
detected are i t lustrated in Figure 4. The average detect ion
range for the watchnan radar rvas 6.7 naut ical  ni les(nn) and
4.7nn in each case of lhe AR15 equipnent,  Al though watchnan
was able to detect sone bird act iv i ty out to 25nm, 79* of
the observat ions uere less than 1onn The relat ively short
overal l  detect lon ranqe is to be expected. lhe birds are
general ly conf ined to the loter levels -  belou t5oo feet -
and present a smal l  target to l t ie radars. This perhaps self
evident resutt  does indicate the tyPe of radar-based systen
rhich {outd be best sui led to providing birdstr- ike hazard
$arnings. such a systen i /ould consist  of  a nunber of snalt ,
strateglcal ly si ted, short  range radars to provide sanpl ing
of bird acttv i ty {hich woutd provide an interPolated neasure
of the birdstr ike r isk for areas Lt i thin the U ( Low Flying
gysten.

4 , 2  € &
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4 . 2  S j q n i t i c a n L  D a v s .  l L  i s  p o s s i b l e  r o  o b t a i n  a  b r o a c t
a p p r e c l a t l o n  o r  L h e  r r , r r i n s t c  b i r d  h a z a r d  i n  L h e  U K  l o \ r e ra . i r s p a c e  d u r i n o  S p r i n q ,  S u n m e r  a n d  A u t u n n  b v  a n a l v s i n o
b . L r d s t r t k e  s t a t i s t i c s  f o r  e d . h  s e a s o n .  D u r i n q  M a ;  t o  v a i ,  s r lt h e r e  v a s  a  B 8 :  c h a n c e  r h a t  e i L h e r  . r .  o i r o = i r i r "  & - " 6b i r d s t r i k e . s  u o u . I d  o c c u r  o n  a n y  s i n g l e  w o r k i n g  o . y .  

- i r , .  - , " " "

or no brrdstr ike days, may be considerecl  to be ahe norh andr n e  d a y s  o n  v h i c h  2  o r  r o r e  b i r d s t r i k e s  t o o k  p l a c e  m a v  h a v eb e e n  a s s o c i a t e d  w i r h  a n  i n c r e d s e  i n  b i r d  a c l i v l L v ;  . u " i ,  a " " "c a n .  b e  c o n s i d e r e d  s i g n i r i c a n t  i n  c o m p a r i n q  u i r , i = t r i x .  a i i ie r ! n  t h a t  f r o n  t h e  r a d a r  o b s e r v a t i o n s .  D u r i n g  t h e  S u m h e r  _J u n e  t o  A u g u s t . 9 1  -  t h e  n o r m  w a s  4  o r  l e s s  b i r d s t r i k € s  D e rday and in lhe AuLumn i t  \ , /as 3 or less eacn aav-

4 . 3  S p r i n q  ( M a r c h  t o  r 4 a y  1 9 9 1 )

a . .  Y ? r g h  . M a r c h  9 1  m d r k e d  l h e  s l a r t  o f  t h e  t r i a l  a n dc o r n c r d e d  e r r t h  t . h e  s p r i n g  b i r d  m . i g r a ! i o n .  s o n e  u n i t swere able to comrdence observat iona from the beoinnind
o f .  M a r c h  b u t  d e t d y s  i n  t h e  p o s r d t  . y = t . ,  . . = r r G a  f io r n e r s  n o r  r e c e i v i n g  L h e  t r i a l  i n s t r u c t i o n s  u n t i l  t h ee n d  o r  t h e  f i r s !  u e c k .  M o r e o ! e r ,  a s  a  r e s u t t  o f  t h eculf  cr is is,  there r ,rere fewer 1otv r ."" f  ="rt l . .  i f """in the_ uK during March 1eet.  rnis aoutt teisry
resulted in ferer birdstr ike. Neverthetess, t tere wala strong corretat ion between the signi f ican! davs andt h o s e  d a l s  u h e n  a  h j g h  n u n b e r  o r  o b s e r v a t i o n ;  t o o kp r a c e .  T h e  g r a p h  a r  t i g u r e  5  s h o u s  L h i s  c o r r - t d t i o n
: : e a r r y ,  t h e  p e d k s  r F p r c s e n t i n q  p e ,  i o d s  o f  i n c r e a s e d
o r r d s c l l x e  r r s k .  T h e r e  w p r e  2  s u c h  p e a k s  d u r i n g  M a r c h ;a  i a r g e  p e r i o d  o f  d c t i \ . i . _ y  o n  t n e  I 3  a n d  1 4  M a r c h  a n d  anedrum peak bet! .r 'een the 19 Lr 22 March.

P :  . A e l - r r .  r h e  l p v e l  o t  l o w  f l y i n g  a c r i v i t v  w a s  o u i t en r g h  d u r r n g  A p r i l  I 9 9  r  a . l t h o J g h  r h e r e  , e r e  f e w e r
t h a n  d u r : n 9  t h e  p r e v i o u s  m o n l h .N e v e r l n e t e s s ,  a  c o l r e t a t - o n  d g a j n  e x i s t e d  b e t w e e n  t h eb i r d s ! ! i k e  d a L a  a n d  t h p  r a . i . r  o b s e r v a ! i 4 n s ,  a t t h o u q h  i rw a s  n o l  a s  m a r k c . t  a s  r h d L  o f  r 4 a r c n .  r n "  . . r u f t = ' ,  u iFiqure 5 sho\r rhar there were 4 peaks or act iv:" ty ci icnt o o k  p l a c e  o n  t h e  1 0 ,  1 6 ,  2 4  a n d  2 9  A p r i l .

c . .  - U q y _ g r .  r h e  s p r i n ?  m i q r b c i o n  w a s  - o m p i e c "  b y  t h e
e r d  o f  A p r  i n d  - h e  n .  F b . -  o r  r d o  r r  o o s e . v a t l o , t s  d u r r n d
U a y  ' d a s  q u b s r a n r  i a t t l  t o , r e r  t r , . , ,  . * , "  p r " r i " u =  I  ; ; ; ; ; :

L ) r ^  g r d o h  a r  F r g L r e  6 .  T h i s  n a y  b ea t t r i b ! c (  r  L o  L I - .  s ;  .  c i  F h c  : . d  s p e j i c s  _  a n d  ! n e . i r :a s s o c i d L e d  r a d a r  r e f l e c r ; / i t !  -  k h i c n  a r e  p r e A o m i n a l e i v
a c t r v e  d u : i n . 1  r h e  s u r n c r  I n  L h e  L j r .  : r , .  = * u t  r " ,  l i i J !-  s l ] c n . o s -  s d i f c . : J  s d . , i  o e . . ,  h o r s -  r a r ! i n s  e l c  _  a : e
: : I - . 1 : ! l ? . 1 I  . a c r i v e  a n d ,  r a t F r  i n  L b e  s u n n c r ,  t h er r e o g r r n g s  t d k e  t o  t h e  a j . .  L , n r o r r u n a r e t y ,  t t r e r e  w a s1i t t1e in fornar ion on the b i rdsrr ike r .p" .€ i  to  col r r i i ]n
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4.4 sunmer (June to Auqust 1991)

c-  Auqust  There vas

b e t w e ; ; - b l r d s t r i k e s  a n d

A u g u s t  1 9 9 1 -

4 . 5
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c November The rerattvely hlgh nunber of radar
observations continued into NoverUrer 1991 with ontv a
smal l  decl ine tot i rards the end of  the month.  Aoain.
t h e r e  w a s  n o  p o s i t l v e  c o r r e l a t i o n  b e t l r e e n  b i r d s t ; i k e s
and radar  observat ions -  F iqure 9 referrs .

4.6 Ibtensitv.  Faragraph 2.1 descr lbed the rnethod used for
report ing the intensity of bird act ivt ty for each radar
observat lon. Al though, subject lve Judgenent by the radar
operalors is a rather crude and htghly criticised technique,
28 of the 43 days on lrhich at least one intensity ,3,  t ras
reported also coincided r i th a birdst i ike peak. Iroreover.
the coincidehce of intensj ty r  were nosE narked alur ir lg
Uarch, Apri l  and early May and again in late October-

4.7 Tine of Observat ions. The t ine that observat ions are
hade ts an . important paraneter in any potent ial  bjrd hazard
varning systen. l f  the observat iohs tend to occur durinq
the lal ter part  of  the day, i t  voutd be qulte inpossibte fo;
a bird hazard $arning to be issued to aircrew engaged on
early norninq sort ies. Tbe graph at Figure 10 sholrs the
nunber of observat ions that were nade for each Z hour period
fron 0600 hours to 22oo hours, the f i rst  colunn repr;sents
the observat ions vhlch took place bet iueen nidniqht ;nd 0600
hours. There were no obs€rvat ions betweeh 22OO hours and
nidnight.  I t  can be seen that the observat ions vere biased
towards the horning ro early afternooh period !r t  th 42t
raxrng place pr ior to I00o hours. The observat ions
occurr ing betreen 0600 and osOO hours (zot)  may be
associated with bird act iv i ty dur ing rhe dalrn pertod.

5. 8ul,tt{trRY

5.1 A total  of  194 radar observat ions of birat  hovenent
vere reported between 1st uarch and 3oth Novenber 1991 froh
t h e  2 6  u n i ! s  w h i c h  a r e  p a r L i c i p a t i n g  - i n  t h e  I F S  a i r f i e l d
radar bird act iv i ty observat ion tr ia l  The fof loving polnts
sunharise the 6nalysis of the reports that were ieieived
ourrng lhls period:

a. of  the 26 part ic ipat ing units,  t5 subnit ted one or
nore reports during the period. It r.rould seens that
tnere are a nunber of facto.s other than t€chnical
p e r f o r m a n c e ,  s , r e h  a s  c i t i : r q  a n d  s e r v t c e a b i t t L v .  I " ' h i c h
. i n r l u e n c e  t b e  a r J r t  i t y  o f  a i r f i e l d  r a d a r s  t o  d e t ; c r  b i r d
act iv i tv.

b. Watchrnan and ARt5 equiFment which have processed
displays demonstraLed a good abi l l ry ro obs;rve bird
novenent. of the otder radars eith unprocessed
displays, 2 observat ions i rere r€porteal f ron ;  ACR 430
unit but the AR1 did not detect any birat activity
durlng the period.
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c. I tany of the radar returns from bird-type targets

v o u l a  n a i e  b e e n  s u p p r e s s e d  b y  d i s p l a y  p r o c € s s i n g ' .  , I t
i s  t h e r e f o r e  l i k e l y  t h a t  t h e  P o t e n t t a t  n u R b e r  o r  D l r o

observations whicir could be extracted fron the
pie:pr""e=..a signat woulal  be far greater than that
reported by the oPerators.

d. The averaqte ranqe of detect ion of bird act iv i ty
ri= e.1" . ttt! llat"tt.an raala! dehonstrated a slightLy
guperior range to that of  tbe AR15.

e. Birdstr ike and radar otrservat ion reports ! 'ere
""". i " .a t . r  correlat ion between the data sets '  Durlnq
t i i . - i - i . . t  l i r t .  or tne period, rhe strons€st correlat ion
took place in March corresponding to cne sPrrng
t t i q r a t i o n .  A  q o o d  c o r r e l a t i o n  t o o k  P l a c e  t n  A P r  a n d
pr6qressi"erv p;orer correlat ions occurred dur ' ins the
i ;#; ; .  rnJ i .u. ' .u or !his trend occurred in the
=.. i "a n"rr  of  the period al though the Autunn did not
provide any strong correlat ion'

f .  The degree of correlat ion between birdstt ike and
i a a " r  o o s " r " i t i " "  d a t a  i s  p r o b a b l v  c o n s i s t e n L  w i l h  t h e
b i r a l  s p e c i e s  w h i c h  a r e  p . e v a l e n t  i n  L h e  U I <  d u r j n g  M a r c h
t;-  N"" ' ; ; ; . ' .  rhe raree nigratorv birds mav be act ive
d u r j n g  S p r i n q  a n d  A u t u n n  ! ' r ' h . i 1 s t  t h e  s m a l l e r  b j r d s  -  t n e
'steaitb- '  sp6cies -  become nore abundant in lhe surnnet

o .  T h e  r e p o r t e d  i n t e n s r L y  o f  e a c h  b i r d  l l o c k  w a s

; a s e d  o n  t h e  s u b j e c L i v e  j d d g e n e n t  o f  t h e  r a d a r  o p e r a t o r
"" .  i . . r .  of  1 to 

'3.  
There was a reasonable

coincioe""e between reports containing intensitv r3 '

."a in""" aays on wnicir both a high nurnber of
birdstr ikes anA raaar observat ions took Place'

h. Rai lar observat ions took place at var ious t ines of
i r t .  aiu r . . .  ol l5hrs !o 2045hrs. However,  nost took
place iron early norning to earlv afternoon'

List  of

2. t,oc
3. l tu!
4. Wat
5. Rad
6 ,  R a d
? .  R a d
a .  R a d

oct
9. Rad
1 0 .  D i s

IFs (RAF) ,  MoD London February 199 2

220



List  of  r igures:
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RADAH BIRD OBSERVATION TRIAL 1991
LOCATION OF RADAR UNITS
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Radar Bird Observatlon Trlal
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Radar observatlons and Blrdstrlkes - March 1991 l o
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Radar Observations and Bildstttkes - May |991
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Badar Observatlons and Blrdstrlkes - Nov 1991
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FIVE METHODS
ISRAEL

Hrlm Alllyr
lsra€l Raptor Informaj

brael ls a land brldg(
Europ€ .nd Asra, lo ,
ov€r Israel (280 speclr

Noctuhal mlgratlon r
rldar. Slnce then, flv€
lrrl€nlng to calls, rada
been lound to b€ the I

Three y€ars of resear
mlglatlon. Radar data
nrght.

Durlng th€s€ three y€
flrst thre€ hours of lh€
of the €xpect€d mlgraj


