App. VIt

dgsearch nn the Hadery Fropartics of Birde in the Initeg Kinganrn,

Iehoes procoeen by b.oxda are jmportan e vadar dsere., .. avd
reveaied the —ressqne of Foientieldly hazardous situations, Tov _oonle,
where biris arr:s vreralianrl Munwveye dallr st dewn ané cuni -

ang

Flightn, DhAF onTmo oo UL EL BT Unmientod sonnen thet affect tro affie

cient operstive. o 4. - e,

Current radar »ocoassh tn tang ZTi% being direcisd st bath ihege
aBpezta, and sivce T oth necllens régoalra g rrnowlaidve of the pronerctien

of birde :zng DX R pam cark ia SUIAE concaniTRted in thin aoog,

Spreifically, we Pave m cont=act at <ne Yareoni Redearsch Li.uri-
ateries reviewing the Irequerey wnd the notuss oF navural echoes ‘e.
tectlable on air trarrfic CONtTGs Tadarve i the U¥, AR one of ihe most
impertant scurces of nETursl echoee in the T gre Yirde, the radap

Properiies of birde wil) be ptudied om Lkis ar on & pubBequent car sreot

¥e have snsther acntract nt Loughberougs Univeraity ConELan ;lny
the radar »roperties of Ulree in conieziion with the birdstrive »-.n
From this work wae hope to zay whether 2r nmot we Might actain dore o
the amount of bizd meterdnl (#lesh and bone ! hazerding the ni—e-- ..
under radar survéllance, de want to know bird mass rather tran hirgd
deraity, tecasuse cpe Blaekbizrd per square rilometre would produce «
vary dersad FPI digalev af himd ashren ow eomawertul survedll gees Tadpr,
while a flack =7 10 wuie SwnnAs yould shew Ur a8 une eche, The Suooz

would preesns - TORTY memnace hesewe . kvt the Slackbirds weuld noi,

Wa hawe g = siben e brned s % L) Ltd ioeking at the achaing
aread of pirds, Yis vchsiar svae Farles ee the positien of the -4,
changes with raszoct e Lig TLEATe The seho Bigznal is directly pro-
portional %o schaing aren srd ‘g snall &t the herd and tnij agpect and
larze when the birg im broaduidewcn, 2MI with gia from MAFF, are sla-
ting apecialiy propared daad birds on o rototing mount and mEeREL g
their echoing aress at differant nansvat Bnilea, Tkis ia being dr-r
for a nuobexr ef birds of tha Tiocking vevictiss, From thase TeL:
g&nd fluctuation dete we shell Btudicd one rozaibility of wacaessir. thg
bird mass detacted by rudar, Brhoirg nrea diagrams are alen <w-- 0.
in our fluctuation studiea,

RRE with the aid of EAR, 18 locking at the fluctaation characie-
riatice of schoaa raceived from birda, bdiowuse mar. detoction runce
depsnds upom tha fluctuntion charaaterirtics, Bird achoes fluctunta
because ths bhirdts 48pect ch, ngee in flight and its hody chapgee pm 14

flape 1ts wingo, We are specially interested im the wingbeat meculntis,



atterna, Tirs+t discoverad by Capt, h.r.luvenport, REIM:, DA, on hiv
F ) ¥ e

WEF-BUrplué racdar, bacadse in mAny cases thoy can be ased Yor goloRiy

serting ou* elngle wizds from pthear targets and lerge oords from owesl

: Tode f=¢ mect i1} P befshtawed 40 5 mhgntd prove g, limided
rga; 1 LT [

triatle kave siowz that a very lerge nombter of Lirce Tiy slone at night

(le,, suffizienily saparated %¢ he vesslued Dy & bulindle redse’,

i

kw

The Siret four sligee shoew wirghewst podolztion pstterns O
fror birds on Sprifg wlsTeEtion by & C-land trecking reusT, Hifde 1 in
the ragar aignal from e 9ivd continuecueiy Jlapping 1. winga. Tne T =mnd
X wxie sealesa are one large zyuare Yur 1047 change it signel level and
for 1 aecond Juratisn of time, respentively, The periclicity of the
Eawtooth wingbeat madulaticon patiern iz ebornit % oyelas rer recond, and
this is probebly the physicel wing beat frequency cf iho Tird,
& epentrur enslyeiwn of this redac zagmal is shows Ao g1, and fox
this ahort piece of record the specivum culve 3lowe o ek oat Fuoia
The rader sigrel on slide Z is for a -ird Piping wizh burats al’ wirg
activity and then pausBes. The rert of Pi.snt tioat Uiachesn afdd il oe
maka, The apectrum of thie signal ts shown in figed, “hs curve In fhe
<hick line, gives = peak about 1,4 Hz and this correspamas to b
roegurrence frequency of the cyele o0 actdivity =1 pausec. The secord
pesk mt .6 Ha is the funcamental wiagteat {regsency and the thimd
at 19.7 Hr is tne secend harwonic freguescy of the winpgieat, Siide o
i9 2f another bird with shis finshlike cycle of wirptent dot vieie s
ApestrTull curve ol ig.d ags.n Bhowe tne Tecarrent Irejiency ahout
1.4 Hz but the winghtest frecuercy 1E 7.7. Y2 for thiw tird, The efleed
of changes in <he birg's trajectory car he aper in al:de 5, this 18
fron the mame record aa elida £ hut some ceconids laler. The effsot on
the spectrim can be seen in tre dotted curve ol fige 3. Vhe Firel peak
i still et 1.4 Hz ari the fundamertal wirsbest {resvency is still at
7,14 Ez, but this peak la tr-oaden Bnd the 20cond haTmonie 1s abssnt,
All the curves showa are for single bLirds st right, fiylag relati-
voaly gitalght trajecioriea and at falrly cunetant veloclitiens. Zowa
birds, flying alona, fly twieting zoursers o vaw and pitch 1n flasnb.
The aixzth slide ia of & Rock Fidgean., This tizd flew a Jinking flizht
and tne radar signal fluctluatea irn g very random wanner, The apeciTum
ef fig,t mahows the wingneaat fregunensy to Se gquite loat in the Teas
flustuation produced wy aeset chepgee, The Firal siide is of a nerring
g1l] making 8 foraging flignt fo- food, Pacavse the hirdta flight, 1a
erredic, thars are lorpge random Flouctumnticona that cover up the wing
heat froguency. Fortunately in 8 record Zesting o few minutes 1t is
ueually possible %o find 8 part eof the ropeord where T 18 poxaibie to

axrtront the wingbeat -aie,
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