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' Summary

C ilim an ftIrtc 6 $€ll d miliury fligh$ havc incEared significanUv during rhc lN decadcs'

Mililrrl arrcnflnow tly at low altiludes and hiSh veldiues during dsv and niSht' usirg tio

,*,i"**t"r --,io rrt" cost of commercial od miliury aircmh has incrcised two fold

during rhe tasl decades For these rcarons. lne Po&ntial for daoage caused bv birds h$

iN;ed dnmatically. wc prcPose Io dcveloP a globar neNork of ndu ro predict bird

movemenron a eal-tihe lnddailv scalc through lhe use of a nerwork ofrcgional dd svsDms'

A ncrwork of €gional rad& svstcns should be developed in the Middle Edt around rxc

Mcdirlll:mn Sea, in iestem, No.dErn, and E slem Europ€, id Asia ad in Aincd whi'h

willFovidc togche. a global nelwork as cunentlv in phe in $e USA for weather pndicxon

ty rixnao wsn-mir .uoa". I! should bc proPoscd bv BSCE o $c Euopcan Ma*et'

leading insuecc comPanics, sd o1he6 |o de€lop de svstcm which cs significmtlv tuduc€

rte nunber of ar couisions in ordd to save livs and billions oi dolls

Wolhfi, Wming System, Migrauon Radar,Visual Aitcralt Airlide Civil Aviation' Mitl!'y

Aviaton t w lcvel.Risk Assessncnl Avoidance
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Introduction

- 
Radars wcrc devclopcd fo. nilirary purposcs, in ordcr 10 conhl air l,?fl]c and lN carcraft. The srearcsr advantase of$e radd is ils abih, 1l) iu*U, Oi,*A ^ ."rr ", "*ir_r,nignlio4 dd 10 folow migmion ar high attituds beyond lre scope ot obscrve^ on L\r

8.ound_ Rescarchcrs previously used exisrins rad"'i,o *" -o ":,,"rn" "."il; ffiil;H::[.;.;lT_l * j"ITi:i*]l
radds 4) Wearhcr suneilance ndars 5) MtuiDc ndus.

, . 
Ciqlm rrudltrc a we ., mLtD,y fi ghb tu\. Inctud{cd \rrnificd \ du,r1E dr. tldccJdc.. Miutary d rorcc\ now n) ar tow ajurudes dunns ddy Jnd n,Ehr. u.int In()one. rsevcnl couhrds. The cosr of comnercial bd milira.y aircraft has irceascd rwo f;ld du ng dr

:il",ffiTt' 
'hcse rcdoDs ne po€nLiar ro. dmase caused by bids bs incrcascd

Ovcr L'le part r.!M dccades a numbq of aniclcs on mrgraron rcscarch by .adar have b*npubhhed (E rwood, t96?: caulh.eaux, 1970j Richardson,lg?9 ,r*r.e"., rii;,Brud&e.&LicchLi,l995j BNrma 1995, and oLhcs). Dunne everut me.tings ot rhc BSCE, ir rvN'r nclcs'y to ?rodrce a pubricarioD on fie applicarion of radu tor bird sljile rcductbn. Buunnrand.Brudcer (1990) produccd a cobprchcnsive bookcr on rx$ subject whict sumDed up vcrywcll the prcblcn. gencnt {spe.ls of bird dde.rion by rada., d tcrcot typcs of radars, lnd $Lilsunability Id bird obscrvarion and oDcrarionatuse. h uns prl)er we wil propose rtD dcvelopncnlof a global nclwork to prcdicl bird movcme aL &c same rcvct as has ben lclicvcrl in wcadc!

.NeLworks 
predicrinS changes in wealhcr hlve improvcd s,gniticandy in lne 161 20 yc!$ .ltrc

; : : :1". j : : ; ;":" i t : l-"*:r 
rdr. srcxiLcs rnJuouw,dc da.db-r. rh. us go*.,,",

;":-;;l,l.11:.'.;tiiil.# ;xilJ"f ii:tli;tH.ff:ix:;il],ii^;il:ti
jj::l ,n:I1,.::i":" .*pr... RADd, moJcr $sx.88D Eprr.,ns tnc ordcr mudcr wsR .7

d' lcaLcn at riTJr, dnd wccdcr sD,ion\. covenn! Lhc *h..tc

: :1l i ; ; l ' l i ' "" 
"" '""v "ciJ'rorJr '  'nd b; rhc cnd of rqo6 , ' �r  rr0 r idd' w:I;o. .n fr: . ,

, T h . r n u h - , | t o e n ! o b c " \ ( D c | | . r t i \ c o p e r J n o n d t L . , t t o r u \ . I n d k . F . u d n r ( o t  t r c r n  c . .qd lcnsr \ .d rdshoa&,mtacca l \ . fh :s r ,b6 . ,u .e . in fan ,  
p rovrdcs f , ,mt t^Ec .^ . rJ t .o r  d .vorunchc de3 sundndins the ndar out b 248 no (460 knt ",jo . - "ru,i" "r oo Liizo i,rAoL ar fire ninuic intcNals, 0r.e€ momenc (reflcc;vily, ^"- *,""ur, _o *i*i" ,*,,,"iwidth), argoridtm prccessing, and rctaled derivcd prmucA rouung moE lhe 75 disptqlbtcIoms. In addilion, $e systcn is desiencd witl cons;enblc "pc.",t*u, n*,OAu, ,,0 ".p"r,iiiy.Howerc., wilh this qumtum lap in capability cobes fie neessiry for etfccrivc mmagmor of

:r"::Ij::::fi.":x.*' 
*ducr scr@tion. and rapid rcar,rine intcrpreration esurring ln coner

Thc NWS approved fou vendors of NIDS: Aldcn El@Lonics tnc. ,Kavouras Incorp., parand
:]::i: 

c:.p- and wsr coaoration. At hav€ sofrware thar cMblcs a user to a&css cuftntwsR-88D dara od dirplav the inagcs on their pe^onal cobpurers . An providers have ! .,nrLionar
nosaiC prcduc!, bur sonc,filtcr rhlr p.oducr becaue i1 na! so nuch clurcr Gead bkds) rha! it cboc corrus,Dg lo users otNIDS dara.
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La*in & Quinc (1988,1989) srudied the possibilily of impledenting bird,!.ognnion
algonthns in the large S-band pubed dopple. radds. Tbe ladas de equipped wirh a nalmw bcm
and gMl powe. (l megawatr) and sensiriviry (90 dB dynMic range)_ Apan from the 6de &a
acqujsition subsyslem il ircludes a Edd p.oducrs generation sublyslem dd a p.incipte user
processor subsyslem. Digiral NEXRAD veathtr dala ee anbmaricauy process€d by tarye
computer piogms but in periods wirho* sewre woaher ille syslem has fte oprioDal cap&ity to
ofter consideoblo proc€ssing rime to run special bird prograns (De,Fusco, r{kin & Ouine, 1986)
. It is thoughr rhal it har the oprion of bird infomadon available evciy 5-15 dinures. Calculations
sbow rhat a single heEing gult would d@rcdcaly bc vbible as a fainr larler at a disrance of 4j0
km {bur ot courc, never wil tlr high enough ro {end above lhe ,add horizon). Songbid
cches during mignlion ofren exrend out to 200 k n.

The researches e{pc.l ro bc able ro dcvis nlgorilhns alowing NEXRAD 10 aubmaLically
distineuish aho panerru of wealher and bi.ds accordins to: l) the sDed of rle bj.ds. 2) tNir
appropna@ migntory di.ectiors, 3) rhe rimc of day of their flying elivides, 4) thcir rcladon l])
ropogaphy, and 5) c€rrair echo charnccdstics. The ptes q€.e to te1 NEXRAD .adars repo( bird
h@ids wilh refercne ro large geognphicat arcas dd to csrimale thc desrce of hazdd in difieenL
aldrudc over rhc enLi,e U.S.A

Unfonundely, $c invotvcmenr of the bird issue in thc developing progms of NEXRAD
sysren wd sroppcd and rlte algorithms fo. birds derction did no1 Meive rhe high p.ioriLy 6cy
deservcd. To ftc best of onr knowledgc the NEXRAD wea1hcl radds are a success sro.v fo,
wcJrher u.age. bur Lhc enonous torcndcl for dcre.Ling b,rd movemcnb is noL nrit,/cd b\ eifi; he
UnrlcJ Sr"rer Air Fn(c IUSAF)orlhc FAA_

Since 1992, one of us (S.A Gaurheaux) has beeh followine tlr mi8rarion r&odcd by 1,1
NEXRAD radds along rhc Admrjc and Culf Coas$ of L\e U.S.A., while atso usin! ooon
wrLching. ndine radar. and oher diqr vi.uJ mcanq. Crurtreu rra reenrtv comorcai r b,r,r
caribrad' n ot mi8nuon hfic nlf. (rhe numbcr ot h,rd( crosing a krlomeFr of miinro.y r,on
pd hout usins only lhe WSR-88D images_ Tlis infomarion coupled wilh rcguhly updaLcd
regonal and nadonal moeic displays of WSR-88D <tala wil allow for real rimc mcdurs of
migntim katfic mres Nd lsrge Beognphical cxpanscs intomaion vibl to reducing bird/ancra{t

A daughtor group prcducing NEXRAD rad6 win loon be ci€ared in Easr Asia. 14 mdes have
alrcady been ordercd dd rhere is no doubl that in rhe combg decade a wi<te nerwork oI NEXRAD
ndars will derelop in Ea! A!ia.

Following thc falal air collision of an F- t5 wirh 3 while sro.ks on t0 Aueust 1995 in fie Ncgcv
Des€rq Israet, in which borh the pilol and the navigaDr werc killed and fio aircmIt dashcd (g50
nillion damage) the chief n2fi of rhe hraeu An Forcc decided to s'3blish a nerwo.k of bi.d and
wffttls radms which wiU bc able ro covd rhe cnrirc counky dd p.ovidc E l dne warnings ol
bird movenent over hrel Gee figure 2)_ The Is@li Air Force is now investigarine which radai r,
purchasc, and a dccisiotr will be rcndered by the end of 1996.

We proposed ro Mr. Shinon p€res $e primc Mbis@r ofhrael, that followine rhc insElladon of
the nerqork of Edds in lrraet. a esional ndd prcs@ be de\etopcd wirl odrc;Middte Ear
countics. Mr. Pe€s inidated a prognd calted ."The Ncw Middte EdL , He was joined by many
leade$ from fte Middle Easl and arcund lhe wortd in rhis effdl
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ti@rc 2: hoposal tor covcnng rll !l kcel $ rrh md6 r' +Dhli'h a eal rine br Fl mo\ emenr
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