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::-m-l"l-:lllg di,:"l?": :nd rhe remporar and spariar dlstrib'npn ot bird miqrarion was requesredsrp€^ns€ coJE€ming lh€ buitding or a tdrge antenna sysrem tor Voice ot Americ; iD the Arava Va eytet-t! orrury task. rhe prot€cr ;av provie inlormari; tor o"o "r,il" p-,""ri|.-i" il;j;;;#;i.
T,T:._TA:.1:A|"f p"*ib es on bird m,srarbn in a deserr snvrronm€nr. rh€ pap€r comp,ses
P::1lp.li:-"glh. !rr,':l l::.di"; ;.'il; J:; ; ;;;;il "i;ii; Hl'iid ;""tr5,;;iJ;;ruua,Taft_e dara con*t of rtight parhs and wing.bear patrerns ot kacked bkds R;ording oiquantita.&hr based on conical scannrg it O,flerent .re"varlns I provdos ntornation on rhs spalhldistribu.s dldsrm-a har.sph€re or 5 km radius arcund th€ ractar A i€w sxampias ot resulrs are ;r;;"; ,;B.€d.-Th€ quanrirarive rosuns of rhe ,"dar obs€rvario; ;ili ;r"; o" ;;;;;;;"p.-,jA;;iilil;:rlbroltadilioml obs€rvalion melhods, such as firoon-walching, iniia,red, and ceitomeier ob€€rvalions.



Bruno Bruderer, Swiss Ornithological lnslitut€

Plans 1o build a large anlenna syslem lor Voice ol America and Aadio Free Europe in lhe Arava Vafei

have been in discussio; since 1986. Considering lhe lact thal lle easlern edge ol lhe Mediler€nean isom

ol lhe won,j s mosl imponanl migralory routes ror bnds, dLll€.enl organrzalons lor nalure prolecnon-opponeo

againsl the conskuctlon of lhis nelwork of wrres. whLch would reach heighls belween 50 ind 155 m aft

slrelch over a dislance oi aboul 1.8 km across lhe vallev (1 addilionalkm in lhe longiludinal axis ol lhe vafty

is nol so imporlanl in relatlon lo bid migralion) The main queslion was how many btrds would lly lhrcugh

llre area of ihe pdncpal anl€nna body and would physically be endargered by a collision wilh a wtre n Jrly

1991 the Supr€me courl of lsrael decided thal lhe burld,ng ol lhe relav slaton should be drlaved unr peft

nenl research on the polential hazard of lhe anlenna sy:lem to' U,rrt mgtalon was \lone Based onlhrs

dec sion lhe Swiss Or;ilho ogical Inslnule was asked to Jo a .adar study on the quant ies and the l ighl be

haviourol birds migraling lh;ugh tlre area in queslion. Tl€ froie.l was named NAN4IP (Negi! Ar'va Mgn

tion proiecl) bylhe Swiss Bld Radar Team.

Besdes lhe sclenlilic siqnrticance ol lhe prciect the resulls mav be oi inleresl lor bird slike prevenhonn

lhe lsraeliAir Force Greal success was altained up lo now in prevenling sirlkes duting dalinre wlh lal0e

tlocks ot soaring birds by direcl warninq There $rere, however, no radar dala availade which could sho|l

!h"- over alLseasonal and clilrrnal v3nalion of numbprr .nd herghl drslrrbuliuns ol migral nq bnds rn llrF 'oun'

rry The prese nl paper provides basic informalion on lhe arms and lh! melhods ol lhe cur'ent radar prqecl

1 2 The prinary tasks

1 ) To prov de quaniilalive niormalron on I he spanal diskibulion ol noctufnal mjqrants and lhe dislribxllon ol
(ollen llocked) bird Echoes du ng daylrme in lhe area ol lhe planned anlenn€ svslem and al a compar'
son sile on lhe plaleau of the Negev.

2) To provide lnlormalion on lhe lllght behavloor {mainly dt-"clons) of iepresenlalNe samples ol mLgranls i

relalbn ro neleoro oqicaL conditions as '!ell as a rcugh s!tuej/ ot lhe bird lypes r'vo ved

13 Se@ndary aims

The unique possib llly lo do rada. slud es in a Jesen environment and ihe praclical signlicance o' lhs re'

sulls induced addil onaLarn's lor lhe prclecl:

a) Seasonal lluclualions in lhe voume and corpo;rlion oi migralon shallbe compared wilh uealher dev+

loFmenl a.d wilh phenological daia collectec sinlllaneolslv by Ben Gudon Uni'rels(y of w(h plblBhed

dala on seasonai changes in numbers and species cor.'rposilion ot riigrating blds.

b) The heighl diskibulion and the dlf€1ions or mrgralrDr lhall b€ compareo lo Ure 'ondLlons n th' loo€l

alnrospiiere and willhelp lo exPla n how lhe birds tope lvrrh 'onslraLnrs mposed bv envronmeol sucn as

wind, humidlty, oxygen P.essure and ieml?raiuie. and bv lheir own physlclogrcai nteds Thls nay m

posea lfade-oll belween saving waier ot.irerqy nnd accomlri:shing th€ journev in due lrm€'

.) l,lelhodololical comparjscns. The p.ssibil t-v lc L! riC rDi i I 1l ]adai ldes in a llal area. i he need ior Ihe
' 

hlghesl po;sible back !p lof lha obiarre ii;i: 'llr 'c'e_It' ' hiileriEe lo ce bl.rie drrre'enl rnt{hods and

th; addilional ioletesl ollhe lsraeli Arnv ir ihe lrlNre lse of o$n equPmenl lo' bid slrrke prevenrron sa

compelling sel ol requests lor a lhorough comparlscn ol ditlere,"l melhods. We aim al comparing lhe|}
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lomalion oblained by lf
lerenl lypes ol surveillar

2. M€thods

2.1. €tu.Jy arca and ,adar :

The s ludy area (F ig.1)r
moshavs Hazeva and ldda
lhe mel hodological sludies
near Sede Boqer, 470 m a
spring migElion. lls lask i!
on lh6 Plaleau ollhe Nege

Each radar is sunoundr
as possible againsl eho€
echoes could be exclud€d

2.2. The radar egubnenl

The basac propedies ol
been d6$ribed by Bruder
(1969) and Brude,er & Jol
signalures are shown by I
Bruderer & Liechli (1990).
gilal lecoding ol ll€hl pa
wing examples ol tlig par
rci6iied lo as "qualilalive

2.3. The quantitative melt

A har sphere ol 5 kr
(somelimes lrom 17 to 1
posilioned al 9 dillerenl ei
18 seconds by rolalmg on
vides inlolmalion on th€ a
recod ol 411 kbyles per
ded intormarion can b€ re
Bruderer & Jenni 1988).

Dala pro€essing comp
digilal video piclures of lh
ded liom lunher analysisl
echo peaks; 4) aulomalir
(sensilivily lime conlrol =
P€nsalion for dilferenl del
comp€nsalion lor increas
come ot lhe Pr@edure al
h€lght inlervars ot 200 m,

2.+ The qualitative nettu

The qualilative melho(
g€ts- The tlight palh drala
vbualized oo lhe compul
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gresson iin€s. Averaqing Ih€se regresson dala prcvides moan vatues tor tlack djrection and grcund q,s{
Th-e btrd3 headmg and air speed is catcutared by subrncling lhe wind veror (measured bihckng po

ing lighl lev€tt'om rh€ vecro, ot lh€ btrds r,ack for casy conpaason trecrtu
lar.drsl.rbulions ol hacks and headrngs are atways presenied togerher {r€cks with a heavy tine, h€dn$
wilha line line). Dlslributions are presenled in the fom ot potyqon;s. showing lhe percedag; direjionatds
lribulion in classes or 5'

The wing'bears or bids hcked by the radar prcduce a fluctualion or the e€lro. The ,ehosignature, cor..espo-nds to lhe winq-b@r parrorn or lhe bird (Bruderer 1969) as tnng as only on€ bird is l€cked (whichi!
usuany lhe Gse in noclum:t migraron) Watelbids and waderc ar€ inown fof rhet €ther conrinuols wng
be€ls.^whire passerins (songbds) show typ@t sequ6nces ot beatiog and pausing phases in horEo d
rr,ghl small birds have hrgh wng.bear tiequencEs, whit€ targe brds flap lhet wingr-s slowty. Thes€ hsb
realures are used lor a rough ctassiticalion of wing_bear paltern duing rh€ tietct woraat rh€ radar (Sta{h€l
d  1 0 a 1 \

.Four'main wing.beat chsses and a ctass ot (rnidenlitied targets a.6 used in rhe prcsenr pape, tor nocU.

BW = big wade6 and warertowl
aP = big passerines
U = unidenritied targets

small waders aod waledowl

3.3. Dilfercnt wing-beat class

Fig. 6. shows lhal the pl
gress ol lhe season. A paral
relalNe jncrease of passein{
large soaring birds lo llocks ,
lral Europe (Bruderer 1971) I

4. Discussion an.l conclusi

The basic direclions al lh
(Alliya 1990)i i.e. rhar rhe dn
f6€1. joining on lhe on€ hand
lhe Negev according to the !
slable lrade wind condilions,
basic di.ections, excepl sligl
dolailled sludies on lhe dket
ditterenl wind condilionsare i

The densilies of aulumn tr
dec€de of S€plember may b(
Alava winds were weakei an
lon may be improved along I
some concenlralion of migral
ol inleresl lhal in this coun1ry
Alrica. densxies ol n@lurnal
ligures in lhe order oi 1OOO I
lenglh. ll may thus be impod,
Me6n densilies ar€ much to
lunnelled lh.ough lhe area 01
Calculaling migralion tratiic la
€nean coast and ln€ Jordan

The compaison oi the li!
above sea lhan above !rcun(
ments in lhe skrclure oi lhe
lopoghphy Especraity lhe v
lhe anli lrades was much to!
marnry n the lirct pad of lhe !
Farls ol lhe atnrosphe.e ma
aurumn. The second hypother
lhe lemperatures were lower.
dicl lhe llighl levels al whch I

5. Acknowledgments

The joinl lsraeli/Amelican
Projecl lo the swiss Ornilholo
SBR Tean (T.Steui, F Liech
ar|d gol lhe unexpeled projer
disct ssions. for corecrions tc
rvnob leam js gratetut ,or gc
coltaborators al the two .achr

,-.ll 
|s nol Ihe aim ol the present pubt,Gton to enler into detailed resutts, Th€ fo owing graphs stnUralner provde an ilea ot the presentaron ot data and possib itres ot tuture evatuatons.

3.1 Basic dirations a! two snes in the Negev

, .The basrc diroct on (Brud€r6r & Lr&htr r 99o, E lh. hean direction o, tracks at a ce.tain sit€ *h6n s ton( s ne-orrq|tJle, rr hay shilt rhroughour the s€ason, it lhe diretions ot the rdruiting areas andlor dsslina.tlons or lh€ Inrcrved bird poputar ons chang€  

 

is an imporlan! retefence wh€n difierent sites or diflerstwno. eruarDns al lh€ same sitp are compared Due to rhe tow wind speeds observed. the basic dirccloi!or 'fe two s[6s Loutd be bas"o on bros ..tns h w:^o. or tess than 2 nvs

lhe basic dir€ction ol aulumn migration above the Arava Va ey was well concenrEted around 192.]inoclurnal misration and had three main modes cenlefed aound 195. in lGcks and heotngs oiJiu;na mrg.rat ion.(Fq 4) 
^Th|s 

dfecton roughry coresponds to the coulse or lhe Arava Va ey lris ry."rn" b;i" dn*_
l:::l,:ed9 9o9el w.as abour 20z durLns nocrurnat misarion (Fis.4) In diumar;g;ton rh€ s.a er l'€s

many i@al brds (e.g vulures. tatcons, ,avens, sandgrcLrse, and pigeons)itorth
oerhnron or rhe basic direcrion we inctuded onty rhe bids belween 115. anO ZSS. 1+ SO. oi rne lssum*
basE drecrion) The dtre€trons ot 2O2 ard 208. indicare a siight spreading ot the mGralory slream to\rfl*
SW on lhe plateau ol lhe Negev, compaEbte ro the westwad shifiing ot th; mounlaitriig; and the coash

3.2. Densly ot nigratbn

Fig 5. shows lhe mean altitldinat dtstibuiion of nocrumat migranrs jn rhe Arava Valev aod al Sede tso$r
duing lhe pedod or 21 lo 30 Seplember I 99 j tor i ve measurirg hes The bar dtagram show rhat hignq
densrEs of €dly aulumr mrgralon:l Spde Boqer occured in a height band ot 2oO t" OOO m eCL, wtrtre n
lhe arava Valley hrghesr dcnsrres ocLured arcund 1 OOO m AGL (i e in a height band ot 6c0 lo 1600 n
AGL). Corespondlngly ih€ 50% Itmit in ltre Arava is aL.olr 600 nr higher ihan ai !?de Boqer. 600 m rcqtrl
coresponds lo lhe diiierence in afiitude abcve sea tevel belween rhe two siles. Densilies ot mig€lmar
Sede Boqer roughly doubled lhose at Arava tn lhe tasi de.alie ot Sept€mber, white in Octobe, l"hey N/q!
neaiy equal (lor €\planzron s@ discLssront peak mig.alion occ!.ed stigh y earlier during nighl aiS0d0
uoqer.lhan al Hazeva_ indrcaring thar tJrge ar€as with suitabie rcsring are;s ;ight Oe "toser aithe Nrta
sne In,lhe murse ol lhe season (rrom md Seprember to ths end-ot Octob;) the densiiy ot mi$alir
dropped by a rrclor of s heignt distnbuhon became.nore scattered
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tracking Pilot

lar ( Bloch €l

!3. Df lercnt wing -beat ctasses

FLg 6 shows thal the prcpodions ot th€ difierenr chsses ot nocrurot mig€nls changed wirh rhe pro
ge56 ol lhe season A p3rallel decrease ot the proportion ot waders/waterfowt (BW/SW) combined wilh a
eBWe ncrease ol passerines (BP/SP) was obvious at both sites. Duing day,time a comparable shitt from
rq. soaring bds Io flocks ol paserines took ptace duing Oclober {Bruderer unpubt.). Compared to cen
talEurope (Bruderer I971) lhe proporlion ot wader/walertowl echo€s is much higher in tslaet.

{ Discussion and conclusions

Ihs basic direclions at the two sles coniirm whar was ak€adv indicared bv surveiltanca radar oiclu,es
0lliF 1990): i.e. rhar the dircclions ot noctuml broad.trcnr mig,;ron stighlty ;pread ov6r rhe Souih or rs-
n! pmrng on lhe one hand lhe course ot the Arava va[ey and shdriog stighlty more W on the ptate]au ot
lie Neg€v acmrding lo the generat palrern of the tandscape. Du6lo ;brjiety tow wind speeds and laiiy
&blelEde wind condilions, the dnerions lnder a[ wjrd ;ondirions showed n; impodad ; terence !o the
6r dir€cljons, excepl slighlly increased dri{ by weste y winds ar S€de Boqer (B.uderer unpubr.). l\,{ore
idalled sludies on lhe diectional behaviour o, ditterenr lwes ot migranls at ditteren! flight tevets and under
dlerenl wind conditions are in DreDalatior.

, 
Th€deNhes olallumn mrgraron were not ba<raly difierenr at lh€ lv,o sites. Higher densitres i,r ihe tasl

!ftado olSeplember may be eptarned by moderal€ norlhwesreiy r,/inds prevarting at Sede Aoaer. white al
ela wlnds were we.ler and rarlre. rrom F i\,4orj.rdle nodhweslerty winds in{iuce padiat drtiti compensa.
r0 rEy be imploved along Ihe mounl6in idges ar rhe easle,n edga cr lhe Negev ptat€au and may iead lo
r]lnr concenlralion oi migralion at Sede Boqer and ro a 1ee shadei in rhe Alava Vaitey. For pitors ii may be
dileRsllhal in rhs.ountry whch is crosspd by rhe most imrodant flyBay cl patearcl|c biftts mig€tjng to
xrtr dens es ol ncrurnat mrgration ,n pe3t s;ason al the tevels with mosl iilense migrarion m;y re;ch
llfts n lhe oder oi IOOO bnds per km3, lhis is about 1 sma 

 

n@turnal migrant per cube ot 1OO m side
ll$h ll mayhus be important lo know when and ar y]hal fligtri tevets such exlreme densilies are reached.
ieandensiries.F muLh lower Neverlt€es: I h&ornes ctear lrEi noi orrty c|umat sanng bnds a,e
uieled lhrolgh llre area ot ls'rel brI atso nocrlrnai migranrs occur in higher densities lhan e]sewhere
a&d ng miqralon kalfi. ratFs and edrapotalrnq lhem lo lhe whote widlh onhe area belween the tiediler
llanco.sland lhe.lordan rnountarns t.dKates rhar aboul one ni iad ot birds may cross the area in an

€s of dltl€re|rl

rcund 192' h
of diurnal mE-

Fons); lo, ltl

rrd th€ co€.C

Fphs shodd

al S€d€

n AGL, eh[a,
80O lo l€io
600 m
ol migralbo

! nigtt 3[

lltiintls:."t,emercn runagem-lr ot lhe rd4o re'ars dation r:seri rhe tunds am d:rgned the .adar
Flo l [o S{Fs On, lholoq|cdl  lnsr  rJ tF. lhe toqElc support  t .  the entFrp,se TMs ]b4mambersot th6

ruh (Ts,eur ' Lisht D peter M Kesre;hot/. r-ibtarr, ano C e,uoere4 drcpped rhetr own work( me uneic'e, led proleL I go,n\t w h,n one monr h. I want ro r han\ them lo, good iea m work. tor tr ui Ll
hrB lor correclions to this ten, and tor a[ lhet efiods in tavour ot rh€ dtress ot rhe NAMtp Ths
len F $alelul lor god cooperation with the meteorotogicat enlerprise Nt[rBUS, with rhe tslaeti
lr|ols al lhe lll|'o rachr sites, and w h Ben-Guiol] Univercirv.

ly ol
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Location ol lhe two t

"'"";.xiffi :i,[TiH:i' xi:;i*ff '"i"i'"""::'-"il""i'. 
;Tir{xl,?"".",,ff""I 

";":::,;
Blmh F.Bd;e te t ,B  &s l€ lnor '  P  (1931)  F lugv '-" 

;";;';;;il;"' vd"hvpen aut'ein"m rp"npasq voe"rwarre 31 rle r4e
Brud.r.,. B {196o) zur Be9'irri,'ung und hl"tnr;lal@n von 'chosigmluren an einem 3_cm lrervero

ounosradar. Otn.Beb. 6: 70_84
",,r:ilt:" ii;;;;ii;;iv"q"',,q e*"hr ̂  H""d* d4 r'eunds de' voserwarr' s:Tp*l - -
i'ili"il 6 i ii;";i i''i'i;j Mq;ar io; Arr oss rh6 Arps h: Bird Miqtatron Phvs@r'oev snd Ecopnvsbod

{Ed E. Gwinn€r). PP 60 77
B,uderer. B. J.Jo$ {1969): Methoden und P.obleme der Beslimmung von Ba&rque6'hnnlen lreilliegender

v6gel .  Rev.  su isse zool  76:11061114*':i{r:lT"i:"rj'*,i::*tii"*ll*;mlr'r:flrJ:::y3,.lg'#l';5ieu'$h'a.d md dd

' u'' *,T,"lilor','l"ii1'o'"1f;j :':i,l#tii??"{ilT.n :l#;f.t"S*jl3.,1*'ii";Elal, AO = Aqaba Nole lho diieclion ol lhe Ata

GJI! ol Llal and l'e diFcnon or olrer topog ipl'ical Fl;menl< {ru'h as lho Meditetranean 'oasr. rlt

:#n:l",mli:nm t1::: i'"[x'i;:?,:l[i"":[,ilf I"'i;l'fi s'":xliil:, ;"d:
tbolh Ind/rled bv black dors)

''" H,ltffi :'�;'g;:i:Iff ;liff:i :;fflff :[T:l'"HJtr"'J*: #ff:r,:i:1'Tlls".
Palhs, Xl Plollertorwing beal signalu.es)

"'5,i"ti':Hi:?:ilil11:"1fi,"."s]:i:li:;i'J"":l:'ffT:f:*"H'"""Tf"'i:J!tll'illli:i
r."i""iiiJ""L"", l eoo v- conespond lo 90 , l cotresponds ro aboul 1 7 4 "/d-

*"?lxi'"*:'1,.'ii:":i:ll';H:liT::'"lL:3J'Jfi:l'YlX:lf'','1fi:iil;,iiil::*i
ierg.arero,as. sW = smal wadprvwarprbndc BP big pass€nnes SP - smalrpasselnes u _

unknown bnds.

'*'3:tf:tiff:ltJJ:?t1ff",1fi;"'l1"i"Tlt.x#;T$ri,::'f:i::1;.=ifJ'"i'i"";J'ii:'
;olvsones a,A p4cenraqe disirbulonc Dn 5' 'lasses

"' i;fli,f.:ll5$i:1! ;J$ui1g"i.i,3.."":'31': si"jll;l",."i :ilil"$ilil'.'# i;:1'#il"
"ll"l,iJion c i"aur"a uv r'[ed andopen arrows resPeclivelv'
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FIGURE. I

Location of lhe two radar sites In southem lsrael
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Tracklng radar "supertledermaus" and recording equlpmenl
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FIGURE 3

Elevations ot lha radar beam for conlcal scannlng
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FIGURE 4

Proportions of wing'beal classes ol noclurnal mlgrallon for ihree autumn periods
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FIGURE 5

Basic direc'tions
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FIGURE 6
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