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TdESUITS AND PERSPECTIVE OF

RADAR ORNITOLOGY IN TITE I]SSR.

BY Konarov v.T. and vasl lenko v.A.



R.sults and perspect ive of
radar orni tology in the USSR.

By Komarov V.T. ,  Vasitenko V,A,

For the f i rst  t lme in our country birds were
detected by the radar in sununer 1935. The beginnj.ng
of blrds observat ion by the raalar we can conslaler
1964 ( Jakoby, 1966) .  Since that t ine rhe study of
birds transfer are carr ied out in the al i f ferent
regions of the USSR, (  . takob!, ,  1968, ) .969, I l72l
J a l c o b y ,  J e g y ,  I 9 ' 1 O , I 9 7 2  i . t . c . ) .  T h e  i n t e n s i v e
development of birds detectlon by the raalar rrras ln
the middle of 1970's.  At that t lme the regular stualy
of birds transfer by the.air  t raf f lc control  laalar
!.ras started. Radai observations are carrled out i-n
Odessa, Kishinev, K1ev, pafanga. Tashkent,  Alma_Ata
and other places. During est inat ion out l lned two ways:
the f l rst- the usinq of informaLion from ptan posit ion
indicator (  PPI) by neals of v isual observat ions or
pnoto-registrat lon for determlning of the character
of t ransfer lng birals,

the second-r€lates to experimental  radlolocat ion and
orni tology.

The law of migrat ion of the di f ferent bird types,
migrat ion height and speed of nigrat ion, atal ly and
seasonal intensi ty and inf luence of weather niere stualteal .

The pel ican migrat ion over the desert  in Turkmenistan
ltere evaluated( , lakoby, 195e).  The author made an lnterest ing
observat lon that migrat lon of this type,s bird over the
desert  has a wlde front and fronc ger narrow over the
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Raarar evaluation of the -r--!,  : lhl.oit f .  *tc-.

over th e Es ronia ma in ran., "" j:::';":':;; iil],ifl{t"f d &. " * "
relat ivefy wide (;rakoby, Jegy t I9. t2) .
In the North-west Black Sea fand the mlgratory movenent
has a b19 variety.  Fig. I  shorrs the grey geese migrat lon
from 6 to f2 a.n. on the 12th of March, alur lng the nolth_
-test wlnd \ trr l th the speed 2 nPs.

Fiq. 2 shows the grey cranes nlgiat lon on the 29th of
uarch. The blrd's f l ight t rajei toty has a big cuave atral
qul te lengthy( up to. t4o km) ,  that conaHtionatt  by the helghr
of migrat ion. The f t lght direct ion i lepenals on the ascendtng
wlnd flo$s and wide using these flows by birds atuiing take
off. It was detected by means of weathe! raalar obEelvatlons
that dur ing grey crane,s spr ing mlgrat lon over North_West
B1ack Sea land migrate two populat ion of crane, whtch dl f fer
from each other by the t lme of mj.glat ion anal f l ight dtrect ion
{  c a n j a ,  K o m a r o v , 1 9 8 0 )  .

The cranes are transi t  mlgrat lon bl tds for the North_
-West Black Sea land, but ma!,  of  waterfowl blrals type use
this reglon for winter stay. F19. 3 sholrs the blg atucks
and teafs spr lng mlgrat ion. The birats f ly away to i l t f ferent
direct ions are obser:ved. The greatest denslty ls 3 f l lghts
per lOO km2 alur lng one hour.  In that case the mlgrat lon
disperslon from water stay places are observeal. The ahalogous
picture are observed durtng star0ing auturnn mlgratlon flon
cr lnea. The mass migrat ion of staiglngs started at 1I  and I0
mlnutes p.m. on the 3oth of October.  The birds fLew by one
wave up to past hal f  3 a.h. on the 3fst  of  October.At the
beginnnlng the birals main mass f le! ,  to the erest(1.9d-2gcr),
gradually the dtrectlon has changeal and to the endl they
f leir  to the south ans south-east( fZO._ZOO.) .  Thls l ras h19h
alt i tude f l ight.  the mtddte helght was 30OO n.

In connon were reglstered about 500 f locks alur ing
this t l rne. I f  we take lnto account,  that average value
Per each fflght is equats fron 2 to 5 thousanal tnttlvtaluals
( accordlngly to the catculatlon of the birds alurlng loalglllg
fot the nlght), than from Crirnea rnigrateat about fron IOOOO0O
to 2.500000 star l i .ngs per one night.
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Thls observatuon conf irms the assumption that birds
nrigrat lon eveD ln one region don't  rel lnain dlrect ional, ly
constant.  The f ly away and f l iqht f ront wldening from
accumulat ion places before ecofogical  barr ier are observed.
In this case stal l ings f fer,r  away perpendlcularfy to arc
with length 320 kn( 1t l ras observed on the ppl with the
s c a l e  1 2 0  k m ) .

The lncreasj-ng of f l ight area and decreasing of f tock's
conceDtrat lon promoteN to decreaslng the probabi l i ty of
birds f ly into unfavourable surroundlngs.

Thus, dur ing blrds migrat lon from accumulat ion places
in any seasol we have the sane reguLri ty-birds . : fy away
to dl f ferent dlrect ions. Apaprentty such birds mlgrat ion
organizat ion promote to birds type preservat ion under
unfavourable surrounallngs during spring and autumn.

An est lmation of blrds f l ight heght by radar was nade.
One extraordinary interest ing observat lon rras made on the
23 th of May,f980 durlng autumn nlgrat ion of melanit ta nigra
and clangula hyemafis near Saarema ls land ( Estonia).
One of blrals f lock was registered on the he1ght 115OOm.

A n  d v e r d g e  f l i g h t  h e i g h L  c o t r e l a t e s  v r i t h  t h e  w i n d
direct ion and speed and are equal 500-2500 m over lanat
and 100-1500 m ovel sea.

The f l ight al t i tude for grey goose f l ight was reglstered
by aradar and visual ly from aircraft  durtng spr lng migrat ion

in north-nrest Black Sea land and are equal 11500m. The most
usable heights for goose f l lght are equal 1000-3OOOm.

The aft i tude of f l ight are higher over malnland,
The highest al t i tude for wi lal  duck are 2500 m, nost usable
heights for their  f l ight are 300-2000m. The i l i f ference in
f l ight height over mainland and sea are not def inied.
The hiqhest f f lght al t i tude for grey goose are registered

d n d  e q u d l  u p  t o  5 0 0 0  m .  T h e  f l i g h t  a l t i t u d e  o v e r  s e d  a r e
higher and average height are 1000-30OOm, over nainland
a r e  3  0 0 - 2 5 0 0  m .



The hlghest migrat lon aLt i tude for stal l tng are
3000m, an avelage height over sea anal mainland dulrng

the day are 500-f000 m and during the height ale up to lsoon.
The change of f locks f l ight al t l tude are polDted out unal€r

1on9 observat lon. Cranes and storks, for example, take off
when they f1y into ascending r,rinal flow andl then the altltude
gradually decrease or stay at the same level. The smooth taxe
off and more fast tandlng of alucks are polnteal out.

Thus, equal ly I ' i th blot ical  factors fro blrals of sea
anal land species the mlgratlon helght depends on oecologicaL
biotop conditions the btrds are flying ove! and atrnosDh€re

The connectlon wtth biotop durlng take off becomes
lost, the flight becomes nolre s tralghtforwalal . but the
f loght height,  direcyion and trajectory nor€ l iable to
Iocal wlnd movement lnfluence 1n the laye! the blrals are
f l y t n g .

Summary of the radar birds tnj-gratlon alata alloes
to make a pref imlnary conclusion that birds class evaluat lon
was going by the way of adaptable t lansference. One of the
develolnnent monents of evofutlon was the fonring sueh mlgratlon
f l iqht that are energy prof i table both in s€nse of enetgy
resource replenistment due to the stop off  at  sui table places
and in sense of using energy posslbilttles of atmosphere
for lncreasing the f t19hr eff tcrency.

This feature determines concenttation conallttons of
birds in the space and by this the connection aleglee of
blrds with oecological  channels.  The nigrat lon f l . tght of
1ow flying bir:ds depends on thelr blotop search whlch ere
usable for energy resources repl lshnent.  This br lngs to
concentrat ion of f fy inq f tocks in certain places. I l igh
alt i tude f l ight has an even birds dlstr lbutton ln the
area and common gtobal directton. Such f l ight rnlglat lon
organizat ion results in increasinq of the sur i lve abultv 

i

of  species as a who]e..
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In the f iefd of experinental  radiolocat ion was

c d r r j e d  o u L  a n  e s t i m a t i o n  o I  t h e  p ) o b d b i l i L y  o f  u s i n g

dif ferent radar types for birdsr migrat ion study, Tt

was establ ished that t ransmit ter /  receiver part  of  alr

t raf f ic controf radar are able to detect the birds-

Processing and representat ion of information demand an

aaldi t ional equipment which are dest ined to extract an

echo-sygnals from birds. The determinat ion of the dlst inct ive

features ol  the sygnals fro the birds under background

was nrade by neans of pulse tracklng radar: .

A  l o n e l y  b i r d  h a s  d  l o g - n o r m a l  a j n p l i t u d e  d i s c l i b u t i o n

o I  t h e  e c h o - s y g n a l s .  T h e  t d r g e t  i s  f l u c L u a L i n g ,  T h e

frequency of f tuctuat ion corresponds to frequency of wings

stroke ard usual ly var iates from part  of  cycle per second

for soarer birds to few tens of cycle per second. There

is the Doppler frequency encrement caused by angle speed

o I  w r n g s  w i t h  ! e s p e c t  t o  b o d y .  T h e  s i q n a l s  s o m e E i m e s

appear for:  short  t ime-ones or tens of second. The pfot

b r i g h L n e s s  o n  L h e  P P I  s c r e e n  c d n  c h a n g e .  T h e  t a r g e t

sonet imes disappear from the PPI screen at al f .  The trace

on picture has form of a thin curved l ine whlch repeats

the birds'  f l ight t rajectory when the distances are smal1

and the probabif i ly of  detect ion are 0,9 and higher: .

The trace has forrn of a dot l ine when the distances are

g r e a t e r  a n d  p r o b a b i l i t y  o f  d e t e c t i o n  a r e  0 , 5 .

The f l ight speed depends on the wlnd speed and can

vary from few km per hour to f30 km/ph. The most l ikehood

of such plots appearnce du): ing migrat ion of sparrow species

are ln the evening anal niqht t ime. The plots from prey-

-soarer birds appear during the day t ime.

The f luctuat ion frquency of snaff  f lock's of birds

can ooincide with the wlngs stroke frequency, The targel:

is volume-dis tr  ibuted ,  the plot is spot 1ike. The br ightncss

of the plot can change. The central  Dopper spetrum frequenc-

from bird f locks are higher than central  f requency from

weather clut ter.
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This can be explained that the bird,s have a speed
t i lgger than weather clut ter l
rerr.ectbd rrom the 'ock ".";:;"::';:"T:"1 ::":f;i:::'"' I h e  t r a c e  o n  L h e  p i c t u r e  h a s  a  v i e w  t h i n  c o n t i n u o u s  l j - n e
o r  d o L  l i n e  u n d e r  t o n g  e x p o s u r e  t i m e .  I t  o f t e n  h a p p e n s
tne trace l ine is curved. The f locks f1lght speeal always
dif fer f rom winat speed. The,horizontal  dimenslons are not
Dlgger tens of netres. The mo
or such prots are in misratioi'"::i::::T;.'ffr;'::Iil:;"
can vary considerably.  I t  was observed the f tocks often
avoid tha bad weather.

There is a br ight spot on the ppl screen fron the
blq f focks of bird anal the dimensons of this spot are blsqe!
t h d n  L h e  t h i c k n e s s  o t  s w e e p  l i n e .  T h e  f o r m  o t  s p o t  c . n  t . ,
di f ferent conf igurat ion. The spoE conrour caD change alul lng
one or few revotut ion scans and the f1ight direct lon 1s not
c o i n c i d e  v r i t h  t h e  w i n d  d i - r e c t r o n .

On the taken unaier long exposure line plctule shorrn
the plot in forn of spot anal 1t ,s at ianeter is bigger than
point plot  dinension. The form of spot can be l tke a clrc1e
nith sharp cut eages or eft ipsls or any form spot l r i th
rounded edges. The most appearance t ine probabi l . i ty of .spot
are autumn nights in t ime of l r inter f locks formidg.

A lrork was done for birds species aleterminlnq.
T h e  b i r d s  r d d d r  c r o s s  s e c t i o n {  R C S )  w a s  s t u d t e d  f o r
above mentioned purpose ( zaviru]&a, Stepanenko, lg?8).
The f l ight i /as invesLigated. I t  wet l  known that i l lst lnct lve
feature of echo-signals from birds is that their  ampl i tuale
n o d u l a t e d  b y  w i n g s  s L r o k e  f r q u e n c y  w i t h  t h e  n e a r  s t ; u s o j d a l
faw- I t  was establ ished under detai t  lnvest igat lon that
nany birds have a nonstat ionary cnaracter of l f ight that
resufts in addit ionat Doppler frequency shl f ts.

In accordance wtth the above nenttoDeal i t  ls expected
that dur ing the nearest future the fof lowing probtems of
radar orni tology in the USSR wif t  be developed:



T . lnvest igat ions on di f ferent aspects of the birds

f l ight ecology wi l l  be cont inued with the extensi)n

of invest igat ions on the birds f119ht height and

v€locl ty.  The lnf luence of al l f ferent atnosphere

parameters on birds f l lght wi l l  be revealed.

oD the basis of birds radar reffect ively lnvest lgat lons

the dev€Ioping o: special  or l i to logical  devices v/1f l

be started: r t  wi l f  be al l rected to automation of the

evaluat ion of bird hazrd si tuat ion.

Invest igattons on def int t lon of bl lds quant- i ty in

f lock and on what species they are wif l  r .e increased.

It is ptanneal in future to cope by raclar and aerovlsuaf

observat ions with birds transferences on al l  south-

- west part  of  the USSR including big area of the

Black Sea and Azov Sea. I t  gives a posslbi l i ty to

study miqrat lon laws ln mentioned region of EuroPe

and to determine migrant 's concent lat ion Pfaces and to

complle the prognosis of btrd nj.qrations anal to.

prepare avla-orni tologlcal  descr ipt ion of al l  reglon.

The speclal  part  is planned to give the attent ion

to automatize the evafuat ion of biral  hazard si tuat ion.

For thls purpose is assumed to create the radar-

-orni tologicaf stat ion on the Bfack Sea coast.

2 ,
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