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SYIIOPSl S

It  is d. i f f icuft  to obtain the ident i f icat ion of targets using a

lr inary -{ !C. Modern aircraft  move at least ten t i  es faster than birds,

ind therefore aircraft  ecboes can qui ckly be recog&ised as such on lne

PPI. General ly the echoes of 1ar8€ scale nDvem€nts of birds can be

seDarsted out fron those of ' teatherr sca and g?ound clutter '  .Tho 
echo

pa;terns of specif ic bi id rbvemenis cen often be related to visual events

as a result  oi  f ie ld str-rdies but losi t ive 
"or>1ine" ider l t i f icai lon is not

!o ss ibl  e,

The wing and bodJ act iv i ty of f ly i !1g aninalst  such as birds, batst

and insects produce changes in their  radrr echoi l lg srea '  hich resu]ts

ln anlf i tude noCulat ion of the echo signal.  Tbosc ving 3nd -body
act iv i ty rDdufat ion navefonns g.rneratec bI birds (cal1ed birc act j 'v i ty

rcduLat ion !$ ravofo::ms) can be separt tcd out from bats 3nd insectB by

making use o-f  wavefoz'm cha:ractcf ist icsr echo intensityt  t raiectory and

veloci ty charact er i  st  i .cs recorded on a tracking l 'adar.

There is an approximate 1af l  ' , !h ich relates the physical  v ' ingbeat

frequencies of f fy ing ?nimals to t | .eir  veiShts ehich has a theoret ical

basis and has been den nst latcd o::per imlntal lJ" The 1af l  shows thai the

slovrest r in€be.3ts a?e proCuced by the heavicst f lJ. ing animals'

Al though thera are naqY a).cept ions to the l rr  i t  can bc used 1ro

i , lent i fy sp;cies circct lyr tbcn the B-{{  \ 'val 'eforn char3cter ist ics end the

f l ight cbaracter ist ics of speci l ic birds heve been c:talogued'

c3nerl11yr the BAI\ i  uaveforn Seneratcd by 3slcci  ch3r€;s and-wing

f lapping is a very corrpl .x rqevefor.  for .? birC " jhosE body dirensicn/ iad1r

vavelength rat ic is greeter than 0.5r and i t  is necessalXf to use specl j lu[r

analysii techrriques to etti3ct the fundadcntal frequcncy .f the u3veforrr
',rhich ccrrcslcnds to the physical l'ringbe.rt freolency.

other characteiistics of the B,l,].1 1'Eveforn such as h3r&l1ic
frcqu.ncies, per ioal ic changos ln ncdulr tron ccpthr numbe::  of  cXcles of ' 'e i r)g

f lepping'  and durat ion of l r ingbea-b lauscs cr I  en€ith of gl ide !er iods
c - . r  o F  v  l u a L I e  3 i c s  i n  b i  r c  s i g ' 1 r l u r  , ] n ' . : v .  i s .

The lecture wit f  consider tbesc nattcts in sone detai l  giv ing an

eryir:ical1y detennined lav between measureai \iingbe3t flcquencJ and "/ei8ht

for a numbet of Sritish anal European birds. Sone €x3lnplcs cf B'{M }ave-

forns and spectra f , i l l  be givDn tc i l lustr3te di f ferences beteeen
species. Finaf ly sayB of using this infomation in reducing l- ' i ld

hazards to aircraft  ni l l  be suggcatJC.


