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PHoIt) 1: Nocturnal nrqratron on a broad lrcnt f:.n the north, autunn 1989. A:

Een -cu r i . n  I n t e rna t i o t a l  A l rPo r t ;  Th€  sc l i d  t r ne  . .  t he  l eF t

s i de  o f  t he  sc ree r  r s  t he  I s rae l  c . as t r ane  M ig ta t l on  o r  a  b road  f ' o r t  can  be

seen  f r on  16  na tes  no r : b  o t  3en  C l raon  a i rPo r :  t o  14  n l l es  sou t j :  o l  a t '

Rad lus  l ane :  a re  a t  a  d i s t ance  o f  2  i r l e s  l r on  each  o tne r  o t  t he

c i r c rm fe :ence  d r rec t r o r s  r e l a t lwe

surv€il:ance radar the radar us€d rn thrs study das an AsR-a sulvearrance

rada r ,  bean  w ld th  15 " / , 1 . 3 ' ,  r 0  ( cn l ,  used  ro :  a i r  t r a : r r .  . cn t r o l  a t  Be r

Guiion lntelna:iona1 Airpolt, Tei Awrv N.ctu.al niqralron can be seen or

the ladar screen fo! radlus of 20 niles
Tle rada! screen {as photoq:aphed Hrth d Nikon refle} canera, dtapbrasn

open inq  4 -5 ,  con t rNous  exposu te  o r  1O  n inu tes  f o r  ea .L  s t 111  pho t ' g raph

lhotographs rere tak€n .nce every : h.ur during the nlght 1n sprrng and

au tum.  con t ro l  pho tog :aphs  w€ r€  t aken  du r i ng  t he  dav  a t  090c ,  1200 '  a .d  1500

hou rs ,  us i ng  t he  sane  n€ thod  (A l f i ya ,  l 99C i

Magnitude of iigratlo! qas det€rnlned bv the rate of fiashes recerved rron

hagrating blrds e.hoes on the rada! scree! photoglaphs A scale of 5

niqratror degre€s Has establ:sired and the rate cf n:glalion dulllq each hour

of the nrqh: deternlned a.cord1ng1l Th€ deg.ees qere: 1 no mlgration/ 2 teak

niqratlo!, I-nediun nrgra:a€r, 4 heavy nlgration, 5 velv heawv nrgtataof,

Thls radar nal{es it pos:ib1e to studv nigratlon speed and d::ectro. oter a

reLa t rwe l f  1a r9e  ranqe .  l t s  d rawbachs  a re  t ne  1na5 l r r t v  r o  neas l r e  n rg ra t l cn

altitude, determi.e blld spe.ies o! exact nLnbe:s of mrgratrng brrds

M lq ra t i on  d r rec taons  de re  de tE rn rned  a . c . r dang  t o  t he  a reqLe . - . v  c t  : r ack

d r re . t r ons ,  ' h i . h  r : he  b l r ds  aa rked  o r  t he  s . . een  du r l nE  f l l gh t '  du . r nq  a  l 0

n l nu re  expos r re  i ph l r : o  I )
Fave  c th€ r  oe t j ods  we i€  used  1 r  adC i t l o :  t o  i he  s j ve l l l a r ce  rada r ,  anC  thev

conp lenen ted ,  r n  va r l an t  deg rees ,  t h€  rada i  da :a

!C!!!--al! !r!djr!!El rh€ a:sadlartaqe of rhis method rs tnat

i t  r e l l ec t s  na i . 1 t  a l r c ra f t  a . t i v r t y  r l c ' e l e r ,  i t  shou ld  nc t  be  dasca rded
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3 5

t 6 2 a 1 9

t 3 1 2 2 a

29 2 1

1 5 r 9 2 2
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TABLE B: rrequency crstributron ol
au tmn and sPr rnq ,  1939 l99 l

n iq ra : i . n  Ceq ree  I - 5 .

pates of nloht aioration rn :srael The results .f frve vears of trackang

noc t l l na l  n l q ra t i on  shoo  t ha t  n rg ta t i on  da tes  f oL lou  a  r equ ra !  pa t t e rn

Tabte c presents da:a on nigtataon dates rn sPrlnq and autum The begiNlrs

of tbe seas.n uas deterniled acc.ldrng to the irrst naqht ?ith aweraqe

nrgrataon naqrituce 2. rn the sane nanner' the end .f the seaso^ {a:

deternin€d by the last itght watn ave:age nrqrati.n nagnrtlde : 2 lTable C )

TABLT C: Noctulal nigratlon dates
!n  sp .1n9  and  au tunn  i 9e9  -  1993

1 9 3 9 *  2  t a

1 9 9 0 a / 3 1 6 1 5 1  5 1 3 21 / 1

1 9 / l r 9 / 6 2 1  1 1 1

1 9 9 2 1 2 / 3 ' \ 1 t 5 r 0 / 3 1 5 1 1 i

a 2  / )  1 9 / a r  5 1 3 2 5 1  1 1

Th€ b.ttleneck lhen.nenon - Thrs plenoneno. Has observeC arreadt ln l9€9

iaL f l ya ,  
- 99c1 .  r l  seens  l ha t  t he  b i r ds  n l q ra t i nq  ove t  r s rae l  i n  aL tunn  cone

fron the noith durlng the khole night lron cidnight brrd: whr.h left tle

sllores of easre.n xurope, start coning :n fron the sea Thas ?h€nonenc'

l epea t s  i t s€ l :  r r  sp : i ng ,  . u t  i n  t r e  oppos i t e  d i l ec t l on

i r ow  t o  r educe  t be  ra :e  ! f  b i r d  aa rc r3 f t  coLLas r . ns  a t  n l qh t  A t  n :qh t  t he re

a le  no  de f j n€d  r r q ra :1 .n  . on tes  3s  ca r  be  l ound  1 r  t he  Cav t rne .  No  c l ea r

pa t t e rn  o l  n rgh t  hou rs  s l : l  n c  t ug ra t r on  t ak r . q  p l ace  f as  f ound  l t  i :  on i t

l o ss i b l e  t o  s t a te :h3 t  d ! . anq  t h€  second  ha l :  o r  t he  n i gh t  t he  na f i a t l o r  i a t e

i s  abou t  3OX l o te r  on  av€ rage  t han  du r r . g  t be  f i r s t  ha l l  o f  : ] 1e  n i gh t  N '

l t b

2 3 20 1 1 1 5



p o " F r n . :  r ' o . ' �  l .  n  r .  r " . . o n  r - .  f o .  d  d  :  a -
A .  s r .  6 d  6 . r - ' 6 .  o  .  . o a _  !  : n 9  t

L o l ' l c  F  i  . r  - o  " "  d  . o  v -
F . .  o .  . n !

n rg ra t i on  kawes  l n . r na l  cL r ves l
: / ' o ' "  o  " 1 . . - . d -  p  . 9  o n  .

M ig ra t l on  ra te ,
I  o  d . n .  - o  :  . 9 , -  -  p  . D . -  '  o ,  \ '  a 0 .
! : obaba l r t ! ,  r be th€ r  t he re  r i l l  5e  n i q ra : i on  o r  no t  on  t he  q r v€n  n rgh : .  Th l s

r - c d s -  . l  . \ c " . o - . "  -  g i d  o  o . e .  o  F  ,
' : o | h -  - o "
a .  o rde r l y  sys ten ,  eo r l i i ng  r n  r ea l  t ane i  ] n . a :€  o f  r  n i s t aken  f o recas : .

-  
. r ' ] y h . s o a b l e d .  o  l { ' 0 1  , ' - 1  . r . - . . - : . d  I g . -

a rd  r hen  t o  r e . . r nend  no . t u rna l  f l r qL t  l a i r r a t r ons .  A t  r . e  sane  r r ne ,  t he

ne lgh t  o t  t h€  n rg ra r ro .  seaso .  ! a : ; r , ce  be :ueen  rCC?  rea t  t r i e
, e  a r r o  / . ' . r  0 6  e d  o  o  9  E . d  .  p . - b . 1 .  d 6 p - . d .

gecq ra l h1c  i c . a t r . n  on  t he  gL .be .  T5e  . l ose r  r e  a re  t .  t r e  nag ra t l o .
cepa r t u re  po r r t ,  t h .  n rg .a r ra r  pa r t e rn  i s  r e l a t r ve l r  . ] ea r  an i  : r npLe .  anC
.an  be  re1 re . i . n  i t s  o rn .

,  L o . i d  I i L -  . e . e - d  e .  o
q . d  U e  r . L o - :  n . - p o , .  ! - .
: ada r  op€ la t . r s ,  t ne  Soc le t y  f o r  t he  ! r o :e . r i . r  . f  Na ru :e  1 r  r s . ae t  (S !N i ) ,
f o r  t he i r  s ! ! ?o r t .  I  r ou l d  a l so  l i i e  t c  t nanh  r r  B ru i o  B rD ie re ! ,  D : .  - . s
E lu .na  and  D r .  Yoss l  Leshe r  f o r  t h . r r  r €1 ! .

Acans ,  D . r1 r .H .  ( 1952 )  Rada r  obse rva taons  o r  b r l d  mrg la t i on  i n  cyp rus ,  1 :1s ,

A lF r ya ,  H .  193S .  The  no . t u rna l  n rg l a t r o r  o l  b i rCs  ove i  t s raeL  rhe  To iCoS
A l1 ) ' .  22  25 .  (H€b ie r  x . g1 l s r  sunna . y l

A I r r ya ,  t s .  1990 .  Noc t l r na l  n rg rd : r on  c f  b i rC :  .w€ .  I s rae l
d  - -  -  .  " . o  o  . - . . . 9 r .
BSCI /wP :  3 l  92 ,  He l sa rk r

B loch ,  R .  a  E  E rud€ re r  1932 .  T .e  a i r  speed  . :  n1g ra t1n9  b l r ds  a .a  r t s
re l a t l . nsh ip  t .  t he  qand  Be ra ! .  e . . 1 .  S . . r ob :o .  r 1 :  t l  21 .

I 9a '  .  s t a t r e  and  a l ns  c f  r ; da r  n1q ra t r . .  l e sea r . L  ! r
sw l t ze r l and .  Re r  Suasse  de  zoo1 .  T .  aa l4 l :  355  364 .

B .ude re r ,  B .  1994 .  va : i a t i cn  r .  i e . s r t y  and  he lqh t  i r s t ! 1bD t1on  c f  r o . t t r r na l
' F  o  r .  o  i . .  d p l

5 ' o o 3 . | e - ' . ' ' ' . ' ' ' ) " ' . ' '
noc tuna r  ? r l d l : l e  s rud i€s .  ! s c ! / k ! :  l l ,  Mad rad .

Bnu ran ,  r . s .  &  E .  l r : de re r  r 9a9  (1 r  p ress l .  The  app l r ca r i cn . :  r ada i  : . i  b i : c
s r r r { e  p rewen taon .

&  c . c .  R id€ r  1965 .  son ,e  r ada r  o f  t he  : l i : r ud .  o :
, i r i  f l i g h t  E r .  B a r d . 5 3 :  1 9 5  4 2 5 .

r j u t ,  r .R .  19 -15  Au tona t t .  r ada r  €qu rpnen r  t o  de te rn i i e  b i r d  s t : a i e
' b . b  L y  D

conc r l  canada ,  r t e l a  n . t e  no .  69 ,  Ap r r l  l 9 r t ,  c t t a ' a .

2 1 7



reshe( ,  Y .  1944.  ra ths  1n  tne  s i l
v 3 ' a l e t z  2 6 ( 5 ) :  2 9 - 1 5 .  1 1 .  H e b r € { )

reshen,  Y .  1983.  r . l l oa lng  scar ing : i .d  nagra t ro r  f rom the

91rde: and !ada. at the jM.:aon of three contlnents

o f  r a p t o r s . : e w a

9 !ou rd /  no :o r : z€ .

L€shen,  Y .  1992 la i l  a rd  spr ing  n :g ra t lo '  o f  soar i rq  b r rds  ove :  Is lae l  9LD

thes is ,  re l -Aw: t  un1.  ( rn  Her r re r r
Mead,  C.  1933.  Br rd  n lg :a t lo .  coDnr : rv  r r :e
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