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BOTTLENECK AREAS. ON A DAILY. SEASONAL AND YEARLY SCALE,
l|l{D ITS IITTPLEMENTAION IN ISNAEL AIB FORCE AND CIVILLIAN

GHT.

YcslLeshem
Soclly lor (he Protectlon ol Nature tn Israel (SPNI),
Hfi Gllo, Doar Na Zfon Yehuda 90907, ISRAEL

A86TRACT

th ltaleglc locatlof, ol llrael, at the I'rnctlon of three conltn€nts, makes ll a "bottleneck" area
blo whhh slgnl{lcanl portlons of the v/orld populatlons ot soarlng blrds converge. Thls study us€d
I combhallon ol llv€ dll{€rent methods to gather data, wtth each method complemenllng and
il{|lml.g the data lroh the otherr The appearance lrmes ol mlgrailng raptors and slorks was
indlo be v€ry precls€ t!3.5-t4 92 dayd. Varratlons h mlsratlon routes on a dally, seasonal and
to y sole were also lound to be very regular. The resulls of thls sludy have been lnplemented tn
h l$a.l Al! Forc€ and h lhe ctvllllan ttlght system. Procedures lor llmltlng lllghc durlng the
dEatbn seasns have reduced the aver.ge yearly damage to arrcrait by a8% cohpared to th€
!!!l.shllo pernltrlng low altrtud€ tlrghts durhg days wtth )tght mtgratton,

243



INTRODUCTION

[li;;*i"i;j,]ffi $;$$;$*if ;*;{,1;-"'ffi lid]t''"i$':tffi

**n***;*ry:ltt-"*ilrti*ir'#ll,f ilff$'lill'''t'r!;
::il:Tl1l:lilill,,":#,ll"J:liJt?:.T::i'#i':T"Tl"1:l"l;'"Hi""'iil:ii"":"""i"i:li:'^^r",%'ni#ri, "1$i; i.tl,l;lql*:*;1[+lil{";"]""iJi +1f 'r."i:.:im}i
"ie'prrot *as t<rttea lq% o[ the a(cldents oc

t€ns ol milllons of dolla's

*u**+*l':rr,md#$fr*ru;**'ffi
natlonal securltY budgel

4. Unm!one.

S Ede! -

1973) or  l lsh

Itv€ f,ethod

RESULTS

sprlns (P<0.0
and5.46 d.y

(17.1%-30.1,
llocklng spe,

METHODS

.ue d,1er?nr d.,a s-ar*,"" Tll-.-1'^l:::,,:.T:J".i,:H.'"fi:il]. *,rh (m,ri nunbe,s or

l_.o-lll##T@k," .0.","",-?;l:'1;"i;:.''.,;:; r.''ii. r,.iu." /r€r. s'ound obla!1':

m::' ifti *i#liii.i::x';i:: nir; "r:s::''.*; ;:;;:"';:rffi ;:'";

iiffi \iilr::l'1ir:'rii:iii*l{{:i:'l'1'-tp-t1:rnn'q
i;;"','-.'-;ii ;",' r'ra'rh s 8: 4^ roul q 

-'cr 
- 

: l':::i":: ',,'"". ,u ,r r r ! houls. w,rh rhe en!

;"..::'i#**:" .l;J.'li,i""l"tl:i.::l:;,"1;'i;;"; ii"'r u'lg"* *" a''b'"9"d
q,d:.s,n (he,mdr" on€ hundred and.av?'ii::::,*FU:i*l'dllUi:",#";m;:l'fr

r'*'"ul**,#:t'll*-ilivri#lli*ii:::'11*i" t:*:"*;t'"'1"1'f:: i"il$1'fi

zll



:lnS

llng

6llll

| 3 o f
rr€d.

I rhts

{ Upm.nned Al.ct.tt {Dror€3) . Thls m€thod €nabled lracklns stngle llocks for about 150
kllometels ellh constant Cocum€ntallon oI the llock by vldeo cam€ra. Nln€teen tllghls were carrl€d
out. To lh€ best ol our knowledg€, thls ls the lkst blologl.al 5ludy ever to hake usc of thls mllt(ary
lnstrum€ni for r€sea.ch.
5. 8!.4!! - A radar screen at th€ Ben.curton Int€rnaltonal AlrDorr sulvelllance radar was
p{rh6n€nlty avarlable durrng rhe mrgraflon se.sons. Thls enabted consr.nt lracktng durtng alt hours
ol the dav.'rhe cloud nlat ot the Shahan Compsny lollowed mtsr.flon regularly onty durtns o,,e
season. lls us€ wls t€rhlnated du€ lo te.hntcal problehs. A total ol a125 radar k.cklno hours
sers.arned oot. Thls ts the lksr flhe radar lat used ro toltow solrlnq btrij mtgrarb; In lhe
Mlddl€ East In general, and !n lsrael specrltcaug.

Mdt ntqrarron irackrng research har been ltmtt€d ro one marhod, and onty a hlnorlry combtned
lwomelhods slnrultaneously, such as a cohbrna on ol radar.nd sround observers (Evans at Lathbory,
1973) or llght ah.ralt and r6dar (Peniyclt.k, Aleretan & Larsso.. 1979). ln our stud!, we have
devsloped, lor the ltrst the, to the best o{ our knowtedge, research based on a combinarron ot
!!. n€lhod. lor data gatherhq from on€ mtgralton syst€m. wtrh ea.h heth"a co",pternentrng, ar
ktsl parllally, rhe deftctencrer ol one ol the orhers. At the same dfte thG enabted .onllrma o; ol
dala salhered by one method by one ol rhe orher m€rhods Tha developmeni ot several para||€tl
research melhods allowed tor IntegraUon b€rwe€n the varrous herhods. The rrdar coutd, ,dr €xahple,
lak€ over irom lhe motorlsed gllder lor 6 shorl pertod of tlme, to enabte relu€ lng and r€sr; lr
.ould then dlrect lh€ glld€r to the €xa.r postiton ol rhe floct it had leit to conrtnue rrikrng.

The slatlsllcal .n.lysts tn thts research ls based on 9 autu,in stgra0on seasons for raptor! anrt 4
lor storls nnd pellcans. Du.rng sprtng mlgra on raptors *ere iott"*"a h EIar tor 6 years and
dorlG lor 4 ln the western Neqev.

BESULTS

Conp*kon ol our resulC to daia In rhe retevant ltrerature, proves, that lh€ dara lor spectes whose
lol'lpolul.rron or_molr ot rr p.rs€3 rhrough "botrre.eck" ar€.s, p.ovrd€s reraflvety rertaute estrmaies
orDh|mlr popuhitor .tz€ Th€ numbers counred drrtng mtgr6iton .re so,neth€s htaher bv anud!. o, mlsntiud€ rhan dara Irorn €xis ng nrdks {Lesh;m,t99ij_

liotdt loeemln€ long term regutar(y In m)lor mtsra ns spec'es appearance,lhe wetahred averao€
0.y or.nrv.r w6 Gtrutared for atl rhe ,".,- ol rhe stddy, a3 w€tt as ihe date b9 shtch haI ot t;.
Poplh l ro had pnvd by over  l . 'aer  I  "  a !  i - ,  p-aA diq ani  rhe average.r r ivd l  pr . "€nragc tv .
o c n e p e c r € s o n t h e p ? a t { d a v . T h e r . . : l r s s h . . r t h \ , : t t r p o s s t b l e r o p r e d t . i r r , , o p p " u , " . . " a i u s u r
v.rlousraptor spectes wtih a precl:ton ctlt.3a) ro!1IZ lays 'n .,,ir., "^atr.S2 ,.t+gZ dii,, .qr lnglP<0.001) The aravEl  cr  srorks c in b€ p.edLr, , l  w,rh i  r re. rsr  on otJ378 da\ 's  to  aDtumrl!103.40 daye ln sprraq Tl,? r,fi ol rho ,Jata ererin,.,, *rs tound lo be srafisttca y stqnittcanl, bulrc  lom€ l r ,  th ,  rp.n was brot" ,  The.onc,un.1 .encrrd was lhar  u h po;s lbL ro predict
{frannce limes o{ the vartous sr:ect€s.

Cofi!.den ol artval percentages on rhe peak day 'or . number ot raproi sperres shows, rh.r the
Fnjo P€rc€nlagps In 6utumn for llocktng spe.res are gr€rt€r rhan tor non.flocktna sDectestlTl$-3O1% md 9.0% 15.6s ,esp€cuveryi r. .p,r,s. rr,"irrr"i"."" r"i;;";-fl*;;;;il;;;"B(frqt sp€cles ls even srear€r: 27.1% 46.0% and 8.3% rz.0% resp€c vety. r;ra.specrrrc
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comDarlson <hows. lhat for manv o{ lhe splcl€5lhe 'rrtval Percenlag€ on the p€ak dav ls hlsh'r ln

tol"ig ir,";,i ",i"-". rhrs k p,obab,v'* "iii;"lil"",l,Hl;lt;:i:"ffH.,"';,i:'""'"",11:
"i:"lii,:l;:llx,::""':fiiJ;iil".':,T:'."#:;'l'Jilli-"*;vi' r.*a, q6% o{ rh€ '�he-Lad'
SDaIowhawk. Populallon, *hlch I'ach€t s'rual mdiurllv tn lt3 tkst v?ar' pas'e' oupl durtno tn€

il:ffid:li:h::j.l':'.*:.i*:i:'*::;:*"J;il::,r,i'::"'.',""',i:l+xua'ma'u 
v a

'lhe reaularltv oI passage tlme perto'l lengrh was txamlned lor ?ach ol the specl"3 mlgraltng dd

*l'l"i'i"'ii,:i. "1ir;a;'".1iy" '""11"i;ii"g;*ii:";;.,llEUlg"[:'J:"j:::5ll
n:iT:,',',',lli 1i""i:X1li'jlT"'illi3ijJ'l:";o;; l; i';; non rrockhs cp?cres whrch pa$

iltiT*i#-,ff$*ff*y""'1'li'i""lT:liti""f :Tfi:'ii:J""#':lH*"'"""'*!'1"-."'-* '""';
*"." L ".-u,., thb specre3,,o!ks qry,11,1.:::ll"o,::fiili,i#';"".llilli,',i"'"1i1i",'lll1x
::1'.i::"::""11';"li:';:::'3i";il lll?'i'".".ii";;'.-;;;;;r; i,;"; 'p"cres irra'� tra ropeak

:lr.t"i" t#[":lk,$:'i,Ul"* ritll""*y ;::l;,'ii,:!"r;f *'ed lver'ge d'v'r

Desprte arr the .bov€, rn non.nock,ns sp4,es, whr.h h"ffi",$ff; 
%1T:T.,iifi.T5t;'l:":,ij"lfl

ou.iaoe arn,al dav 13 very ex'cl wrthln I sl

:;:;il:i;;; i^;:#v iBooied Eaere Hteraeetus oennatu-s short toed Easr?-eEge!83-. arrrc!5

Eavpttan Vullure Neophron Dercnoorerus a"t M*tL H*tlet g&ts *!!gEg4i These lolr speck!

im"-l;uffi 
-"'-xi::-ilJ#i:HallJT;J'"i':tl':ll'J.'H[:ni1;

conmon thermals)

i#iillfuiln"w lJ:i:":"llT,i::;ti:1,::"J:, [":l':';": oI prev and s'�orrs rn

tock,ns dnd non-rrockrns sp'cre( pass*'l;:,''i,i"i,#ii.:;i:1",'"l,"":":'":'ie,n'ff:,l*i;lll:

:::il:iiili''""ii,"':,f':.J."5liii:i":iiT;.Il1XxJl"L**'.f,.'Jtt"l;;it"Ui',1:
Drev. Three ol the 4 non llocktng specret q

u];t:#',i:*'"* i::i"t :;y;:li"lll"'"t ;:l'. T':;i;"lT'ffI'':: T:"i:':#ll:
r.,,,ri:* :gmi;*;li t";:'l;;**n"{"T"*iff 1ff ":}:l::.["'J:,[fi f
New Wortd rap.ors (Mtnd€ll' 1985)'

:iffiJ::t":"f:ffH:::lfilt:.fJ,::$[:iill"'i;:':'J"T'Jiff'j:'T::'ffi"ijT'ffx1i
iliiir,"J;;;;, - r... rm*r oLe,s-ro,reoiliei,rsh;*::'f'j;$ffi1[*':,:j,111,'#l'fr
*'.�fi:'i.:,'ll""ii#i:"i:"iiiii"i;llLH;;"'ri" J.," '"r",'"" ".i aependenc?h€'tr.o1
mrorarr,on !me! and the ava .b ly .r p*y, *r,.i" aorutty vottes wlth changg tn welthet, v,ldr

exiitrer-s a|sappea.lng tlrst In autumn and returntng llrst ln sPrhg'
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Eg*2: Mern migrat ion mrgnitud€ per day in eulumn and spring
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[xanrlnatlon ol dally raptor tnlgratlon magnltu.le durrng autumn tnd sprhg shows]ltg ̂ 2) 
lhal onlv

rrlls%;"J is% ;t ii" aovi*.p""rr""lv ls there hrqh maqnltud€ mrsrarron (10,000-2uo'0oo
lr'at p"ia"vf, i. l2.l% and-16.8% ol the davs medrunimag"itude-mlsrutlon (s000 lo0oo btr'13
per diy) ani in 58.9% and 68.1% ol th€ davs hlsrallon t5 sparc (0 5000 bllds per d'vl stork3

dro{ less days wllh peak rnasnltud€ than raptors (13.7% and 138%}, and pellcrns have no davs

rlth heavy mlgrallon-

Th. dl5trlbullon ot d.lly mlgrallon magnttude ls lmporlant blologlcallv to dllt€tcnllate betwe€n th€

nllglatlon patterns of dlll€rent bltd groups (p€llcans,3tork and raptors) No l€ss lmportani ls lt3

rrgrtrcance tn tt'e appllcatlons ol th; concluslons ol thls studv bv the brael Alr Force BPZ (Blrd

fltgued Zone) regul.tlons, whlch tJrevent llghtet akcratt llvlns tl low altltud€5 dtirlng lhe nlgrauon
!.8ons. have been formulal€d as a result ol thls studv The mlgratlon magnltude dlslrlbullon shows
rbt low altltude lllghG are posslble durlng lhe mlgrallon eeasons on d6vs when lhe m.gnltud? ls I'
or wllh a calculated nsk, on hsgnltude 2 days. The data pres€nted shows, lhat ln tutumn llghter
lltcl.lt can lly at low atilludes 25.4% 58.9% ol the tlme and In sprtng 425%-68.1% oI the t|m€-
Slnc€ so.rlng bnd hbratlon occurs durlng 6 to 7 months a yeat, thl! tnlorm.tlon ls ol gr€at
oD.ratlonal lmportan.e tor th€ lAF.

llllr.ilon .rl. mov€ment. otr . d.lly ...|e
6)
i%

Bii.d on d.ta lrom th. ground observer network, the motorls€d gllder and radar Pholo sequ€nces
ton tie Aen-Gurlon Internatlonal Alrport survelllance radar, lt may be seen that th€ mlgratlon
 l! shlch Dasses wesl ol the mountalns and parallell to th€ M€dlterranean coasl h .utumtr ls
d€lL<t€d at the b€grnntns ol th. day lrom east to west lo. lO-25 kllometerc, d€petdlng on weathet
.lndltlon3 6nd llock r@st loc6tlon3. Tow.rds l0:00-lli00 the dally bree2e blowlng trom lhe s€.
li{hences lhe mlsrailon arls, whlch 13 slowly dellecl€d back to the east. Th€ west €.st drlll ls
g.!Lr h the dnt. ol rhe Norrhern valley3 Survey .nd 3horter In the C!os5-S.m.rt! Survey du€
lo varlatrons h lopog.aphy.

h lhe Ell.t Molnt.hs whd llow pl.ys 6 slmlla! role, but due lo the topogr.phv of the sorth€rn
Aru!Val ley,  whlch c.oses a ch.nse In whd d l r€c l lon,  the BDov€sdur lngthed.yInanor lh 'soulh

t?ta)
t2*
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r." 3: Photoesequenceill"i[${,i:i'"ltl}i ;]!;:t?:1":: l:"i"il":,"
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P l io tc  I  :  09:  l : l  Les.er  s f ! l ted
t a q l  e !  d f t e r  I  e a v  i n g
roost  14 kn east  or
l h e  c o n ! t

qrorq-z: ro:5cel 
l:;,:i::""

v ; s t e r n a x i 5 , 8 5 K m
e a s t  o f  t h e  c o a s t '

P h . t o  l :  l l : 1 5  t h e  L e s ! F r
5 o o  I  t e d  I a ! l e s  d r i t L
l3  kBr  eas t  o f  tho
c o a s t l  i r e '

P h o t o  4 :  l 2 : 0 6  T h e  t o
Sfot ted Eag €s
1 9 . 3  k m  e a s L  c
c o a  s t l  i n e .

P h o t o  5 :  l l : 3 4  T h e  I
\ p o l t e d  f a ( l  (
?0.4 knr east
c o a  s t  I  i n o .

P h o t o  6 :  1 4 : 1 3  T h e  l
S p o t t e d  E a g l r
2 3 . 3  k m  e a  s t
c o a  s t  I  i n e .

t:!7 t)n trr'Jlvr il)n' tr

.'jrtiv 2:2! Iln io'r9t
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1 2 : 0 6  I h e  t e s  s  e r
S p o t t e d  E a 9 l e s  d r i f t
1 9 . 3  k m  e a s L  o f  t h e

l 3 : 3 4  T h e  L e s  s  e r
spot teJ Eaql  es dr i  f t
2 0 . 4  k n  e a s i  o f  t h e

1 4 r i 3  T h e  L e s  s e r
Spoi ted Eagles dr i f t
? 3 . 1  k m  e a s t  o f  t h e
c o a s t l i n e .

It' )nD)u nr);], 'rn nrrl)Dr lnoj )rnon '|rrr)l nnn r$r, n1!Jr r'r rl ,nNrl tyrD;r llrnD
firr' tt, t)n,oireDt):? rr.t )v nne, ,irlitD lno)it tni ]vDnjt ,ilrtrjD oriDD)>t, 5.5 n)yv
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E!sJ: Ho'.y Bu'2!rd {P.'ob lptvorus)-l.ob6r." 'lons lh' Norrhlin
V! l l .y .  ! r l .  in .u ludn.
'Ihls ls a lhtee dlmh3lonal lllustr.tlon potlravtng the d.llv
av.rage ol 29 observallon dtye tn whl.h a larg. number ol Honev
Buzz.rds passed over durlng thre€ slrvev vears (1988-1990)
Z axls - number ol blrds
Y-axls - dktance fiom lh€ coast
X axls - hour3 ol the daY

h

lflgr.tlon .rl. mov.
In the Northern Val!€y!
Between 1947-1990 d
mlgratlon s€asor Flg. :
oI dlslsnce from th€ ,

Th€ data clearly showr
dlstance lrom rhe coa!
arrlv6l date becomes lr
mlgral€ along th€ mos
cross-Samana lhe, an(
at rang€s ol 5-10 km l. " t. " - 9
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Itlgr.tlon .xl. nov.ment. on . t.!.otr!l .c.1.
ln the Northern Vatleys survey sea6onat varlatlons tn the hotlzonial mlgr.tlon .xta tr€ v€rv obvlous
&tween 1987 l99O dat. on stork and pellc.n passage wa! also gathered dunng the whole aulumn
mlgrallon s€ason. Flg. 5 lUostrate! the dlsttlbutlon ol sh llo€lhg sPectes .rdval tlm€s as n lutctbn
ol dktanc€ tro|n the coast- Below, the dala lor,9o% p$qge and aver.ge P.ak d.y tot €.ch

The data ct€arly show3 an tnve6€ relatlon b€lween arrlval ttme of ,locklng spede! and averag€
dbtrnc€ hom the co.st. Stork, th€ ftrst to.pP€ar, mlgr.t€ along the most e.sterly axls As the
ud!.1 date becom€s later, the .xk drtlts wesl towards rhc colsllln€. Pellcan3, the |tst to appear,
mlgrat€ along lhe most west€rly axls. Glld€r d.ta show3, ihat pellcam, dlong ihe Klar Ka$em
ods-Samarla llne, .nd further south ln the Gaza ar€a, conc€ntrate atmost compleiely ln lhe w€si,
di bng€s ol 5-lO km from the co.st.
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Ft(5:s. . .orr lv . t | . t ton. ln th.ho] l 'onr . lmrgl l i lon. l | . 'or . | r .pcct . . -Nol |h. rn
lii-lcyr rutumn mlgrrtlon 'urv'v'

Flg. 5 portrays mov€n
€ast {sto.ks) and €v€n
Easl4, Red-l@red F

ln summer, lhe weath€
coasl up to our area {,
parl. The ho!,dry alr e
and absor& frotslure.
- lhe barlne lnrerslon

Thls Inverslon deat€3
deffeanng {tC for ea,
seen In llg. 6, ihe easn
August conv€rg4 In tl

Fld. 6: Scheme ol rh
Th. thrck' ,
g'.dtenr,

l 5

l0

z

a c. ciclnia
P.apivoru

F. v.tp€ninu.

0
1- 38 4l

DISTANCE FRO[,,I THE SEA

5 3 2

1311O-25195l \O-2119 l 2 l 9 - r 6 t a

2 6 / r 0 1 / 9 2 r / 6
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Fg s-porthys movehdrs ol the mtgrr on axk durtng th€ season, whtch si6rt3 to Auoust L rh,
::1lj:,.:*l g"d evenrua y moves p,rncrpa y ro rhe w;srnn *,, lr,r,.'".",,r.il"".i,"i,",""
;i:[:,,:::.-"" 

F.rcons .nd pel..nr. crmare prays a m.Jo.ote r" ;"iJ,,i,"i"g. ,i5"*r

*lxi:ifu #;:,'.nHiil"":,,'fl :iff iiil.;liif"'""""'.lrx:;i.fi i;i',i:,ill;:
l*,;:nli"::nil:::i:;:":;,T;:J:'::."tit"::ii::I;:"i:H:::ij:",il,lff:j:jffill
Thls Inverston crertes a slabte taver, In whtch Iqleashs (rc ror each lso h) o, " ,",",, "":j ]"'P.:'"rure 

tncreasei wrth altrrud€ hstead ol

ln ,l 1j; j;.1f. ;:i*""::ir ; ,;"' ;Jiil'in: ii""Lji'J;flJl.":f i,::Jfl3;i{ il"f,t li
E&.lE: Schlem,. or rh.. thve,.ton on . w..t_e..r ..cflon (nooh _ Ausu.r)r r : .  rh tck 'dhso, l t  t the r?pr . ,€nt ,  th .  temper. tur ._. t r r r ;dc 
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Flg. 5 portrays movements oI th€ mlgratton ais durlng the ieasn, whLh slarts tn August |n th.
errt {storks) and ev?ntually moe€s prlnclpally to th€ west€rn part of the country (L€$€! Spolt€d
Eagl6, Red-looted Falcon! and P€llcans). Cltmate plays a najor role In det"rmlntng s€6onal

ln !umm€., the weather 15 domhated by a sub-tloplcal hlgh, whlch preva ! along th€ enlire Aklcan
Nst up to our are. (a reglon.l baromehrc hlgh), comblnhg wtrt! th. Perllan kough !n lk .outhern
pdl.Thehot,dry alr whlch.ome. tiom the Perelan Gulf, cooh olt ohen lt reaches the Medlte.ranean
rnd lbbrbs hotslure- The @d sea atr c.€.les and Inverslon In th. t€mp€r.ture-.ltllud€ gradlent
- th€ marlne Inverrlon.

Iltls Inv€rslon creates a stable lay€r, In whtch the temper.tur. lncreases wuh altttud€ tnslead ol
d..i6slog {lC tor €ach 150 n.). As a.esult good condttlons lor thermals develop, and as c.n be
iqen h {lg. 6, th€ €rsIe.n a.ea ts the most approprtate for ntgraiton, and therelor€ all mtgra0on In
Aug$l conv€rg4 ln th€ east.

tj!:.!: Schemc ol th€ Inver.lon on r we.t-€!rl ..cttotr (noon - Augutr)
Th. rhlck' dllgonll lln€ r.pre.ent. th€ t€mp.r!aur.-rltltrd€

a  a l
- - l

2 J ' 25'� 29'

). cicania
pivon !
ipe.
na
I

' leupcrutofc 
-  r l t i (ude gr  d ient

255

- 4 0 0 m



E!g-t: S...on.l v.rlttlor. l' thc horlront'l mlst"Ion

V.ll.y. rutunt ntgr.tbn tu'v'Y'

ul. lo. .h rp.cr.. - Nodh"r

c. ciclnia
P. apivonts

,d pooarint
F. v.spcrtiru!

Flg- 5 portrays

E!q:..18: sch€n€
The tl
gr !dk

G m
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a l o

DISTANCE FROM THE SEA
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Flg.5 Dortrays mov€ments ot rhe mtgra or axts durtng lhe sea3on, whtch srarte h Auqllst L ln.
.r3l hlorks) lnd evenrually moves prrnctpatly to the weBtern parr of rh€ country (L€ss;, Spolred
usr6i xed tooted Fakon3 and pelcand. Cttmare ptaF a najo! rote In dersrmtntng s€rsonal

li lmhet, the w€ather ts domlhared by a sub-rroplcat htgh, whtch pr€vllts atong rhe enike Afrrcan.or!t_up lo our ar€r b .egronal baroh€trlc htgh), combtnthg wtth rhe p€rstan lr;uah In tts southernp.,L rhe hol,dry alr whtch cohes troh lhe perstan Gult, coots otl when rr r€ach€! ri€ M€drreran".o
rd 

-rblorbi 
motnure. Th? coot 3"a atr cr..l€s and tnverslon In th€ r€Fp€r.tur._a0tua" g-dt"*- ne narrne tnverston

'Ili! 
lnwBton c_re.tes € stabte layer, In whtch rh€ temperature tncr€aes wtth alittude Insi€ad o,oEto3rng {-rc tor ?ach r5o m). As a r€sutr good condulons tor therm.ts devetop, and as can belliiln llg.6, the ea3tern a.ea ts rhe mosr app;op.tale to, mtgralron, and theref"r! . 

 

.rr-ir"i r.August converqe. In th€ east,

lh!O: Sctuln€ or th€ t.v?r.ton o' . ue.r-c..r .€cdon (.ooh _ Ausult)
Tb€.tht€k' dhgonlt ||n€ r€pr..ent. the r€mF€r!tur._.l r;d; 
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rn sep,emb€r rhe Pqsrm r,ousn. sladu:l-::".:"::'.:f:"^€jt":1'::*""1":;j';::iJl':hT::
{rom the south remperatur? drrr€rences oerwe€n':" "'l:.:l':-::':;::1"; 

---,'-" "'r.."*'
n,la""ii, i-i.*t* io"or":u..":.-?*li'Ili.ool,il.;n:;Hil: lT;;i:Tj?fJ"iiil il",.l
irom ea3t ro we.t Abour harr or the 3roIK popuB ol,w'xll-l' 

-::' j:;:,;,.;. !,r.r.. .ro'ar"r
and Aprll. when suhmer wealher stlll absent tnd no hverslons exlsli' mlg!

"."'".iii"'" .'-g lh. w.stern lrlq ov€r lhe w?slern slop€3 ol lh€ mouniah! {unllk? h 'urumn

when stork! .r€ !b!€nt)

Vrrl.tlon. In nlgr!tlon m'grltud' b'tu"n tprlng 'nd tutumn oD ' globlt tcd'r 
--

ir.lji i''" "'ni,iii"?ia,ireienc; h the 'rg'"ri"' 'ocniruaer or th€ !'rrou! so"rng bkd 3p'ck!

over b.aer In autuhn and ,p.rng ro' "'"-pre' "i'iv li! sp""r"s tt'e sreppe e"sle {+++*$El

,tt€s ovcr lhe Ettar Molntor* " u*u-n, "o.porJa to masstve mlsrallon ol.more thm.3o 5pecL!

rn sorlna, In aulumn whlle Slorks tgEg!!!-9!-ct"tf o*" """t ontv along the Jordan Vallev atlr

.r,ii""r',. ,-i." "t*t hall the popularron iii o"'*' ** t1" *estern edee or.ih€-cenrd

hountatn ranqe: Honev Auzzaras ttv arong tne e"i"t n"u" rn rttg" ttt"bers tn aulumn' whlle

:;"""i;#;;i..".-i;rrv-ii ,t'"'r'r"r il'*r"ri" i" sprtns' and ; torrh'. rh€ reae-n.ror rhs

varrarron h dtll€renl specp" "pp*'""* n '""i"Ji" rhek slob;l mls'atlon roures betseen b'@dhs

and wlnt?'hg grounds h t?lalbnro rn' h@ oea whtch th;v avod 'rosslng thus lollowlng dll{'tenl

routes h autumn and <prhg trrg /r rne o'e"'ltng groundsiange ol dlllerent specle! In relatlon lo

iiJ'L"i,- "ii".;"ital r"""gr,;a"t t' "" adarrrJnit tactor determrnhs drrlerenr mrs(atron 'oltss

over lsrael In 3prhg and autumn
iig, ;' Mi"r*i""it"* "ch.me In 'ptrng 'rd 'urumn (Yom rov' 1e8a)

A.E?Ri{G ]:r l l rrD a B, AUroYl$ !:!9!-4! N

MPLEMENTATI]
AND CIVILLIAI

.- Study o{ v lltlo
wlrnlng sy5t.m b.3er
Alrport. On evenltg!
!l the helght of th€ t
or r.dar. low 6ltltud(
€lleci durhg lhe mll
tllghas lo lake place ,
b, The prect.er...
th6 ot tlocks ln an
IAF and crvllllan fllgl
c lllldr!tlon !rl. n
to open and clos€ fll
hovemenfs p€rmltlq

Thls ls th€ seventh y
of bkd-ak.raft collls
and lver.ge annual ,

The followlns accol
vlrlous syslems dev€
a. On 5.9.91 a gtanl
lo:4o by one ol th,
10:40 10:50 the lk.
38,000, belwesn l0:
b. Th€ ieam co-ordl
Alonl vla th€ portabl
r.d!r on th€ c.r ph<
c The conholler .t
loc.thg the stork m
sy!tem.llcally tracklr
Negeu
d. Al the s.me tlme i
trln3r!lttlng conslan
l7rO0. The tracklos
Ytllek tn central Sh

e, By ushg lhe da
mo.nlng at about 8
r€st ol the day, we
dl$overy. Thk wou
the nlght b€lot€. Fr
3cr€en ne.r Jab€l '

dlltan@ coveted tn

Th. conthuou! tr.
c!|lcludons of lhl.
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-

p!lcn.|3)

lo. th€

ilft€rent

l*il;*'Jil'j"T:j1J'Jl:":1""';,:1T.T::Jj:td. m.de,r.poss,b,e ro deve,op a rea,-.me
Lql;il,ttrruil*ltiti;"'Ti"xr;#.""""..1t:"iliii: ",i'*'"i:,:-fJ':'?$5J::'il;
'nd& roq.rUiude riisht; w;;;;.:;;j,:il#::,l"avv 

mrg'arron was 'ported bv the obse.ve'r

ffilru;"'[-::l'i",1;'it""'i'ff;:J'"fi::''"^:ll"l;:',1i"'?1,'iJ".1,1",".:T]]il;
il'illfiT"il:ilf::,_"ji,::;.,".;:i;;:l,H:,.,i11r..:[:1,:,,,g;tl,l,;*i.,*"il,";:

lffit'J:;i,lfi::l*;fi,]fl#Ji,f,'Ir$iT:Tr,:?l.T::":li'f,'"'".*;ir,i,r"fl:ff"i:i:

il[1t::"**j,11ill.,:"" i#;h.il,;', #rrT"ff:rH;::,:;"eff 't;:,J*rill]:i::
;i|i:,H,T::*:1jT11,J.,,ff"."" **r"', ,€sr cass ror exam,nrns the efiuency o, ihe

ff,';,;li,i'il'#""i {{*i.,"* ll;ilir;i:*r,ilTt;,:1 j:x""";LtT:l;,"".,1
ilhl$i:* l[t,till,1' ooo ;i.i" """J'"i"'lii,':fi :'lJilh,f;iT.","i:;.T:T"i

U:1,'*:.,'1",'';;-';*n:':Ti:i;*:I":Ti"iilJTu[':';l:';l?t::,:1"";,il:?]1t,j?:t&otr th€ car phone nen carr€d tne thd center at the Ben-curton

fr #,[il'{,,*n"",i* j:;:ft"ffi g:n*;, i: ii:.,"T::i;T,;::.::ff ;"".,il.,"?unca,,y rrackrns rh€ rock ar";g ,r" *",*, ""i!"r,,.i]i, j;:"r:lTjj, tff"ffi?.;:::lH1

fiili"il"Ti:il,1* T".;:j*'1.l,fT:1.1n: "ock be.cause o',,s size, and comrn€nced
;*tu:_#jlrt:5":i;:#:r1"T j. t#Tei:,,,.jf I jti T+Jl::"ff r;$ j

ffiil"',"''",*lHt*:,*i;U,iffs:i#1,!1ii:t'jji1*ffi j*!" jl;
#_,:y:rfdiiii!:! Jffi , ;:ri"_:yni1:xT,i':li*ru lil m:.,ixitf",Ii"l^iil1,*;.llt: jlil:ilT.jj,"."i":#t"j-i, 0 "fi 'fi;; il;i'; ;,,1;'ill""i
roirrhuour. I racr hg q*h a.ohbrnaaon or ruo rad!" lnd ground obsereers conrkms thetrlofi ol lhk study and provtded rettable reat_rhe warnrng! ro tAF ltrcr.ft atong mosl o,
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