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r l rary Lo\{-Flyjnq Bird Sir ike Uorking Gfoup shal l  develop Drevent ive
lo rnininize the bird hazard to lov f lying aircraft.  As oi l i tary
needs bird str ike i , /arnings covering larger areas, a OeOlcated
0n and bird sir ike warning systen vas buil i  up in several European

N The paper gives a survey of the actual situation in the Nether-
Belglun, oennark. cermany, France and the United Kingdom and compares

strike ramings issued by adjoining countries in spring 1991. Fu-
l lust include improvefients of the observation, report ing and warn_
prinEri ly ,, ,r i th regard to mil i tary f l igh! satety, but atso civit

an benefit from ihe systen.

s 0f bird str ike warnings/glRDTM are mainly signif icant
lary aircraft f lying at 1ol, l  level. Therefore the f l i l i tary oar_

0f BSCE 19 agreed to further contaci on this subject besides
ar 8€etlngs of BSCE. In the meantime 7 deetings calted , 'Bird
Lor Leyel ' ,  vere held at the cerman t4i l i tary Geophysical 0f-

T.arbach/FRc. at HQ RAF Germany, t4onchengladbach/FR6, and
The Haque/NL, with t ie purpose of improving the bird

systen in Central Europe. The sltuation unti l  1990 was
20/! lP 34. A survey of the current situation can be des-

l loxs.



2 . I n t e r n a t i o n a l  R e q u l a t i o n s  f o r  t s i r d  S t r i k e  l / a r n i n g s

T h e  N A T 0  c o L n ! . l e s  a g r e e d  o n  : h e  l s e F u l r e s s  a n d  i r l o r u a n c e  o f
b i r d  s t r i k e  1 { a r n i n g s  c o v e r i n g  l a r g e r  a r e a s .  T h e  f o r m a t  i s  l , r i d
down ' i / i ih in Lhe NATO by Lhe stand,srdizdt ion a!reement STANAG 38i9
F S - S i r d s t r i k e  R i s k / f l a r n i n g  p r o c e d u r e s  ( E u r o p e ) .  T h e  r a t i f  i c d t j o n
of ihe STANAG does not mean that al l  ihese countr ies are ible to
i s s u e  b i r d  s t r i k e  r a r n i n g s ,  b u t  t h e y  a g r e e  i n  p r i n c i p l e  t o  t h e
content and format.

B i r d  s t r i k e  r r a r n i n ! s  a r e  b a s e d  o n  r e a l  o b s e r v a t i o n s  o f  b i r d  n i q f i -
t t 0 n  J n o s ' u l y  b y  r a d a r .  b u t  a l s o  v j s L r a l l y  b y  p i l o i s  o r  g r c u f r j  s ! a f r .
r l r s u a l  d e t e c t i o n  a s  , , t e l l  a s  t h e  i d € n t i f i c a t i o n  o f  b i r d  e c h o e s  o n
r:ne Tadar scTeef,  and the detenri iat ion of the bird intensi iy i r" .
d i f f i c u l t .  i f  s t a n d a r d j z e d  p r o c e d u r e s  a n d  c a i i b r a t e d  d a t a  d . e  n i l .
s ing. Therefore tJ/o ?ditor ial  changes oi  the STANAG concefni i rq
the cal ibrat ion of y/arnings and the gxponent iai  structure oi  t le
iniensi ty scale rrere accepted, whereas the quest ion ai ,rhjc lr  i I i -
tensi ty the Air  Forces shouid stop f ly ing could not be ansHered
o n  t f r e  e x i s t i n g  d a t a  b a s e ,

European Co!ntr ies

The exist ing obseryat ion systenr cf  bird movements is unequal i i l
several  Europedn countr jes. 0nly Selgium, Denmark, the l te ler lai j !
and Germany observe reqular ly migratory inovenerts of bLrds by
ra0ar.  and iss!e bird str ike l ' larnjngs/BiRDTAI4 also to forei_on ctur,
tr ies. Tlese cbservat ions are not cai ibrated with each otfer 0! ,1
t 0  d l f f e r e n t  9 ! u i p m e n t s  a n d  t e c h n i q u e s  o f  i d e f t i f i c a t i o n .  T h s f e -
fore di f ferences in bird intgnsit ies oft .en occur at the borders r i
rne rarn!ng afeas covered by one country.  The essent ials oi  i fe
system \{ere out l ined in BSC€ 19/rrp6 dfd BSCE Z0l[p34. The currun:
s r  L u a t i o n  c a 1  5 "  s  r - n ' a r : 2 e d  d s  t o .  l o L l : .

In the Netherlafds the electronic count ing systen RoBlf l  (see
BSCE 1gl l lP 40 and BSCE 20l! lp 36) is iaken into operat iondt use.
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l iSl i l  ccnsjsts of t t ro cooperat j iE sy:- tams: a registrat ion s!stern
l0aa:e! i  nedr the radar anC a presentai icn sys!em [nrch can be sepa_
fe:eo u3ographicnl ]y- An interface beireen R0glN and other radar
t .  L s  . i  :  a o / -  o o - e - . .  _  c .  ) U p l : ,  C o ,  - e  l r r l , . C .  c o d  a l s o  o L  a
n a l l e r  i - " . g .  l I 0 , ) r a d a r  d s  ! L a i n e . j : D r  t h e  S c u t h  o f  i - t o l t a n d  a n C  i n: 0 f e i g n  c o L r n i r j e s  ( l t ,  U K ) .  ; h e  r e s . ! l i : s  o r  R { ) B t N  a i e  i n f l L r e n c e C  b yt h e  i l i g n t  d l t i . i u d e  o t '  b i r C s  d n c .  t h .  d i s i . a n c e  f r c n  t n e  r a d a r  s i t e .l l " . :e:ofe iJre jest resul is l r ,o! l i l  Lre exfecteo oy a ciedjcaied pcnci l ,
i la i i r  r : iC atdar thicr r . .o! ld le r i i rch cheer3r t f i jn the exigtrng r.ai l i r
i ls ien]s.  bui  th,o a?!: iaon€it l  Ot si tc ir  I  St7\L:.n, , !cLr]C i :dke several

Tie,ooerai ionai versiaf of  ihe ROBIl l  sysien prov-rd to be vert /  t {or ih_i : l l e  l n  : h e  a e i e a a l . .  , t r r C  d s s - r s n r e r .  c i  5 ) r !  . i c " e r r r , : s .  L . t  r i a g  a n er r ! r ' ; l i o n  ! e f i ! :  t !  t 5  * y s  I r j i i r  i . d  : i i e r s i : j . : s  , , a n d  i  1 e ^ ei0le0 rr  acaaridnc? r l i : t  ! i !  arrat i - r fc,c ot ai , i i i : r  a! | rni : ies. i la " j . , ,

, t , - ' -  
'

. : -!ei ! iun. -rxr:nbLlr : . . ,  r i rO !J. : :s ci  !err i6 ,r  rna r f ina3, : , i t . i  j i ta ia: lLj i lg
l l r  G e C i : F  l h E  b j . d  : n i e r s t , ; y  d n c .  a l t j . : u a e  , i  r : l e  b i r . j  . j : r i k e  c r . r - ! e r .

. - ,+9lr !  
t*  e;ectrof lc . .un. in9 5ysicr i  ui j55 {see 5sIa ] / , / l lp 3/,i n d  8 5 : :  1 3 i  t l p  j 6 l  : s  i n p i e n s . t e L :  a i  B e L a a  R n d a r .  i r o m  i 9 8 5  t o  l 9 9 a: L f d  c e t r c i i o i  i f  g e i g : a n  : 1 R  , u s  p e . f o . n n c  ! y  9 0 S S  1 9 8 5 .  D u r i n g

" ^ t - :  
t t  " " a  i _ :  e c  -  : o  r ]  l - a - .  r . i : . s r . . : . n  . e . r , . : . z o i . e  o

l i a k l i g  3 0 S S  i u l l y  t n c e p e n d a n i  o n  a n y  r a d a r  c o n f t E u r n t i c n _  ! i l r i n gsi f lng n!qrat ior t99j  t : t re system j{a: i  icsLed ancl cal  ibrated. A hiqhin0Lrnl  0f  pLot l i les i"rcf i  di f f?rent raCar 5c!rces jere recordad andrrocessed by the sy5tei :  in io t fack f i jes l , r i1n !he htghest nlmbef cft l icks:aken intc accojr t  i ,  g ive the ! i j -o lniensi ty for each GEoREF_

11,: :1t : , ]*  
* .  ob'Lair .ed res!rrs l i th d.La of B0ss 85 and atso byr iKin9 inic c!nsiderat ion EtRDTAM issued by RNLAi:  and cAF. t)^acking

l l ^ l - - , , ' ,  
* *  a d a o r e c  o 1 c  r r e  d l g o r r . . l ) m  r ,  c a - c u . a i : e  r h e  o i r d  ^  .{  ) ' , I  / a s  a 0 i - s L e o .  A r L e r  i . r e  d n d l / s i l  o . I h e  s e i e c i : e d  r a d a r i i l e s



a plotter can produce a nap with GEoREF of the gelgian FIR l{ i th the

radars used sho\Ning each in their part icuiar colour' theif observed

tracks, and in each GEoREF the bird intensity. Actual height indica-

i ion was avaiiable frcm the t\ ' lo alr defense radar stations involved

in the system.

In a further step ihe bird info from airf ield radars (RAPC0N) can

possibly be included lnto the progran.

In oenmark the electronic counting system FAUST {see BSCE 8/f iP 8-2)

is st i l l  in use. l lnfortunately bird iniensii ies vrere often nissing

due to technical reasons. the intensit ies reporled did not alvays

correspond to the Belgian and Dutch f iessages due to technical and

ornithological reasons, for in oennark not only Ionq term mlgraiory

dovements but also local migratory patterns are recorded by radar'

In the Federal Republic of Germany al l  attempts lo establish electronic

counting procedures at the air defense stations have been fai led't i l l

nou. The photographic registration system is st i l l  in use (see SSCE

l,lP 5) at 1O air defense radar stations. The system is complenente'

mostly belonging to t .he German Mil i tary Geophysical  Service'  The mdi i
by several ATC-airf ield radars, tv/o veather radars, and visual 0b

proble'n of these observations is the fact that ATc_radars operate ui

a smaller range than air defense radar stntions, and record mostly bl

movements at Io er alt l t ldes. Therefore the bird intensit ies reported

do nol corespond to each other. Flrthernore the conversion of visui l

observations into bird intensit ies can only be an estlmation' Th€

visual observations refer only to larger birds as uaterfo l ,  ctane,

and storks, and are used as an indicator fof medium o' heavy blrd nl

t ion. These l initat ions are the reason ihat visual observations can

only suppienent the radar observation, blt cannot take the place of

All  observation messages nte evaluated in the German l ' l i l i tdry 6e0p

off ice (614G0) according to standing procedures, and converied lnto

str ike warnings/BIRDTAM, if  necessary. For the area of East

ri l l  be tested for this purpose in 1992' and visual obseflat ions r l l
observations of bird movements are st i l l  missing. The radar equi

be performed in the future ostty by the civi]  Neather Service, as

number  o f  m i l i t a ry  a i r f i e l ds  w i l l  be  re la t i ve l y  sma l l ,
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ln France the detection of migrating birds is possible by airf ield
t idars (ALADIN) and CENIAUR-Radars, as vel l  as by visual observa-
t lons rhich { i l l  be faci l i tated by a booklet rccently published by
lhe Technical Services of the Air Naviqation. l lhen bird presence
l! considered as dangerous. bird moverient forecasts (RPIt1o), respec-
lvely messaqes of local bird observations (R0P0M), are sent to the

tion Center of the Air 0efense \ahich spreads the nessaqe as a

the lJni ted Kingdom a dedicated , /arning system l , l i th regard to migra-
movements of birds did not seem to be necessary. as the IJK is

at the €nC of the European inigration routes- But lhe in-

lR0TAl'l to each air base.

l n g  n u r b e r  o f  L L  f l i - a h t s ,  a n d  L h e  c l s l s  o ' b i r d  s t r t k e s  a e q u i r e
assessment of the si tuat ion. In spr ing 1991 a program sas per-
sl th the aim to determine to what extent birds can be observed
exist ing radar equipment.  26 air f ie ld radars belonging to)nic

 l
: 1

radar types. The reports contain date. t ime, Iocation,
un
ith
r i l

difection. nnd bift  intensity subjectively judged (to!/f iediui j /
feiat ion to the number and size of radar echoes-

lgnb rere not restr icted during the observation period days
fl iqht activity of birds, and bird str ikes could be compared

types vere included into the observation program, and the dif-
radars could be assigned io 7 geographical groups. The range
deteci ion of bifts \ ' /as between 5 and 25 Nt4 according to the

l. ln i iarch the t,ro graphs did correspond outstandingly prov-
close connection bet een migratory movenents, and bird hazard

. Uereas in Apri l  - June such a correspondence r/as missing,
to local bird iovements detecled by radar.

results of the radar observation prograo makes it  pos-
ude in the oear future bird hazard lnformation in the Low
t10n Systen ALFIN used by civi l  and mil i tary aircraft.

!!!d Strike llnrntnqs Issued Adioinl countrles

i tr lke l larnings afe regularly dlstr lbuted by Belgium and
lletherlands and cernany. Except for Genr6ny, all riarnings
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are based dire;t ly on radar observations- A comparison of vadlngs

issued by adjoinlng countries can prove the effectiveness of the

national systens and demcnstrate the problei ls.

From January to June 1991 Gl4G0 issued 182 EIRDTA|'4 and received

218 Bird l , /arning l '4essages from NL, .116 Bird Risk l larnings from 0K

and 19 BIRDTAI4 from BE- The distr ibution of bird intensit les over

this period shovled remarkable differences betueen those fouf coun-

tr ies (see Table 1). In Belgium the most frequent intensity in ihe

,,{arnings l ias 7, in Denmark 6, in Gernany 5, and in the Netherlards

there lJas a continuous decrease fron below 5 to 8, which should 0e

exoected theoretical ly (see Table 2). In Belgium lhe io9 number of

warninqs. in oenmark the high amount of warninqs vl i th iniensit ies

not measured, and in eemany the high anount of BIR0TAI4 based 0n

Iocai radars and visual observations, seeil  to cause these differ_

ences .

i levertheiess the bLlsiest days of bird migral ion , ' !ere recognrzeo very

.,{e1l by 8e1gium. Germany, and the Netherlands, differing only by one

step on the intensity scale ( lee Fig. 1). The fesults show that ln

sDite of the dlfferent observation systems ihe results correspond to

soflte extent i f  al l  observation stations lnvoived in the system are

contributing continuously information to the system-

5. Future l lorK

According to BscE 20l r, lP 34 the bird str ike uarning system in central

Europe can only be improved signif icantly by

- continuous observation of bird movements based on radar' and.pro_
viaing catiUrated data of bird intensil ies wilh respect t0 dls'
t inct areas and alt i tudes '

- quick exchange of daia, respectively warnings between adjoining
counir les,

- standing proaedures with respect to f l ight aestrict ions due l0
knovn bird str ike danqer.

These requirenents are especiai ly important for ai l i tary f l ight

gut also civi l  aviatlon can make use of the bird stf ike r ' iarnlngs

In the progr
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v{ith regard to the vicinity of airports- As a f irst step ihe Genln

of intensit ies 7 - I  into bird str ike r isk rdarninqs with reqard !0

Fliqht Infofi iat. ion Regions (FIR) and aerodromes as pafi of the

data base.

Federal Off ice of Air Traff ic Conirol wil l  convert the Gernan 8l
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T a b l e  1 :

Number of Bi fd l larning Messages January -  June 1991
Flgure l:
Pattern of Elrd tllg
Intensltles of Blrd

Jan/Feb '91 l larlApr '91 l4ay/Jun '-o1

gELGIU14

OEI{MARK

NETHERLANDS

GERI,iANY

T a b l e  2 :

i laximufl  lntens i t ies

i lax. Intensit les

BELGIUI.4

OENI4ARK

NETHERLANDS

GERT1ANY

0

56

28

o f  B i r d

< 5

39

l larning

5

4

8

- June 1991

n .  m .

1 9

23

1 1 5

124

6 7 I

0

I

:'

48

14essages JanuarY

5

49

49

29

9

2 2

6

3
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