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1. INTAODUCTION
li"'ii?io *J *;","" -rsrate over Israel, marnlv ai ntshi Drurn'l mrsarbn ol 3oarrns.bhd3 over

i"rJ -- rapt.'s, sto.Ls a;d P€llcans -- has been tho'oughlv studl€d wllh-raddr' srcund obsdvelt

;;i;.,;;J gil;; ia".h".'i, rssr, rsss' leel). Most;l rhe damase don€ to hra€l Ak.Fotcr
,i..,.ii r. ",",t-rr"a r; $es€ brrds. Tht3 b due hatnty lo therr t.rg€ stz€ nnd thetr llrght .lilt d.,
whlch can r€.ch 5000 fr above 5€a l€v€|.

Nocturn.l mlqr.tton, on lhe olhet hand o..urs malnlv 't allltudes up to 40OO lL and t3 tat grcatfl'

i" iii"." ""1iia"l ; .asnrtude Th€ ptobabrlrtv oi collrsroni wlrh thes€ bkds ls thus much hrsh€r

The tmportance ol llghter plane nlsht lllshG has been €mphaslzed tv the Gulf War' Mlst.Alr Fdcg!

" i-r'," JJJ *'rr p-titrv rn"'"o"e tt'" nu-U.' "t nocturnaltrarnrns hour3 tn the {utur€ Wth tmprov'd
iechnologv sohrns p."biems of nlsht vtston. nociu.nal a€rlal sklrmtshes wtll Practkallv become 'dae

'iii^iJ""i'. r}'" riis'l't "ltrtude at nlsht ha3 decreased, so that alrcratt 'r€ now exposed to srsnllrcsnrlv

"l"ir* .".*" A 
-.rg*,lns 

brtds ln oider lo prev?nt the he'vv dam'se qhr'h mlv occur duhg

rh€3e nrqht lltghts the dl3lrlbullon ot nocturnal mlgr ltlon ln ltme lnd 3pa.e husl oe ltudr€d

As ! relult ol obJatlv€ dlltlculties ln tracklng nocturnal blrd mtgratlon th€ subr€ct has r€maln'd h

ir,";a"ir." rn rnaiy parts ol th€ world sevtal studler ultns dlll€r€nt methods on the sub,ect hlvo

be€n <arrl€d out {Bruderer, 1981; Buurma, 1988: Buurm. .nd Bruderer, 1989)'

ln hrael, a comblnatlon ol llv€ drfler€nt methods w€re |l3ed to tollow nocturnal mlgr'tlon' l,lih

v.rvlno amounts ol succ€ss dlrect observarlons, bkd call tracktng' nlght lllght3 wlth llghl 'lrchtl lo

c;u;t;nd ld€ntlly tndrvldual spect€s, radar and hdhect data gledn€d hom the numbet ol blrd-trrchlr

".lrr.t." ., "rgtri. n"a* trac|ng was lound to be the bost clllcl€nt ncthod, but the llve nethodl

comDlem€nt each oth€r, and none can be ol use bv ltselr.

Radar ir.cklng ht$ enabled study ol nocrurnal hlgrallon dl3trlbutlon h tlme .nd spt" Cohplnlon
ol results from the years 1989-1991 Indlcates t r€gullr p6ll.rn ol hlgrtllon trmes tnd 1614 n

aitt"i"^t *o*n". r-rsit ukcr.lt equlpp€d wlth a prolector has provlded esthates ol the numb'rs ol

blrds mlgrathg at nlghi ov€r Israet, and mad€ quantlllcatloD ol radar data polltble.

A stallstl@lly slgnlllcanl correlatlon between th€ r.te oI mlgratlon durtng the llrsl lhr€e hours ol thr

nlqht and lh; to-tal rate lor that nbhr has be€n lound Thts has .llowed predlcilons on the totalr!l!

oimlsrallon e.ch nlght to be had; More lhat 20 dlllerenl sp€cl6 have b€en delhtletv tdenllfled by

calls and dlrect observatlons ln the moonllght.
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2. METHODS
Q!E!b!!g!!d!! - The radar used h thtr studlll;l,fllr-F*.f:ll,*l'j:::ttirI#f:frn:j.:,,:'#"lil::,:"f;:ffn#[,j,"i,:"
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Blrd cslt tracklna - Thls hcluded dlrect llstenlnq wllh no hstrumenls and trackhg wlth ampllllvlng

hstrumenls, maklng lt posslol€ to t*-, t"ti "t the mlgratrng spectes Thls melhod rs €ffectlve

""iv r- ir'J"l u"a"'*r,i"r, *" *rr" *hrr" -[iii'"q,,*:*;t-: ff:'il1l::1"ft::** 
*'

"x;er{se. lts maln advanlage lles In lhe pond

Brd-alrcrarr co',s,ons rI'. t",pi::i,ll:;,ii#t'1".':"'itJliI",:'""ir'::l"*":H1,i.lff;:i
i,::T',l,Ii# f,:i:J":i,ii1X 

".',f'1"''1",1? lil,"r .r the samprtns Instrument - the arrcrart Invorved
ln the colllsion.
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ampllflylng

I drawback

a: "'i,::T:".":,.1T5;l_lTJJ'l:::: :T,3;i.:i,j:f, ,J*ix.x1i#,fljli3it#istltiii,
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Table C - Corri
du.lno the rest (

I 2 Avelag. ilgretlon t.gnltude
degre. - pe! hou! of nlght

Sprlng 1909

1 t I 1 - 1 0 1 5
3l 2 2 . O A

1 5 1 t 0 28 l9

1 l 3 l - 3 O 1 5
3 0 25 1 7 2 . 4 6

r /8-30/r r
27 1 l 1 2 20 2g 3 . 0 9

a2 22 20 t 0 2 .  t 6

t a - 3 0 / r  I
29 1 0 l 5 2 l 3 . 0 8

Dlt.ct oblcrvark
m€thods 22 dtll€

trnckhg. The FR-

ouinrirrc.ilon ot r.da. darn _-.ll'-^,.{"-'l::llj"l3ill i,';1iH\:x"J::j *:'li,: il;iT ill,.}
wllh .ver.qe mlgrallon magnltude 5 aPproxr

e"i",a.g i. ,hi""""dard i'he srsnilr'lnce o{ the raia photosraphs riom Ben-Gulon rs a!"tollo*u

ir.r.g i"rsr't *nlt u' averase ;bratton m6snltude ol a,075 mt on bhds Plss ovcr In l0 houtl

O.S niittron'*ten tt" a'eraqe mlgtatlon hagnllude ls 3, 025 mlllton wh€n li l! 2 and no blrd5 ttrl

Pr€dlctlon ot mtor.tlon maqnttud! deqre€s - On€ of tb€ hosl valuable Indlcator! lor Predlctlnq dx

rate of mbratlon dunng on€ nlghl, ts tne correlatlon found b€twc€n the mlgrttton rate dudng l"x

i""i ii...i."* "r ihe-nrshi t;th€ rare lor ltre enure nrsht The,co€lrrcreni or corelatlon.F 16

".J "i" *,*rrv og",l,-' t itatt" c) p,oudrng " 'uccess raie of 80% h P'edlcrlng the magn rd' d

hhratlon at th€ t€ghnlng ot the nlghl lo! the rest ol ll
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r9.1991I

1989 r99o l 9 9 l

0 . 0 5 0 . 8 0 0 . 0 0 0 . 7 5 0 . 6 5
0 . 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 t 0 . 0 0 0 1

@; ?:filli"*,'ff#'".r,v€n€s! o, rh€s€

n'J[*"i:fi1#"T;liiJit'],].':#*Tff.:,Tap o, b,rd 3rr,ke danser area,,or,sr!e,Arr

ffitrf;il,,ril1,:*{l'ili.;l$ti''1;iiji#f lr,;p,1j.r::: jr,l*j#,r,:##

ffim#ffiffi**fffi
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the Prote.tlon ol Natur€ tn krlel.
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