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Since 1960, tue 1i1rst muropews ~1roslrike LSommllies Meetiny was held in Fra'k-

furt vy incitementi oif Uerman Alr Force/" 1.0t 3arety, a lot of work, investigu=
tion ano biologloul ex,erihent 148 beern cone ti reduce The increasing nurber o:
BLiidste i 28 -

i shouid like to give ;uu o sport summary report auout our birdstrike probl=m

on airfields as welli us nethods oi investlgelion ar.. Sreearch, types of prouvi-

§10ns and erfiviency uut also about publication anc instructicn service as wo
the birdstrike problerw 1n Serman Forces.

opecial results and problems have opeen publisned &nc clscussed 1n reports  -ven
during meetings since the last 7 years; it is recommended to study these re-
ports ol the various countries before beisinning any work and inducing any ;ro-
vislons or procedures., I have Lo contirm that, T'or als0 during this meet.n sone
subjects of discussion - f.i.national regulations or long grass experiende -
shoulu oe werl-known ocut of the B3CE - kinutes and publications of tne las:

JBaTrS.

le Zirastrikes at take oIt anu landing

Lhe nurber cf cirdstrikes on airfields decreased from %2 in 1967 - beginn.: -
oI provigions aggainst birds - to 25 in 1973 {included are strikes on otnc-
Gar-airfields = nearly 15-2U %). fhat is a rate for every lUUUC movements of

GeTl for 14Yo7 and U.2% for 1974,

tavle wo.l : Birdstrikes uAr on airfields 1967 - 1973,

1967 1968 1669 1570 1971 197¢ ig7%
S alrtielas H% al 30 46 43 4 20
Otner airfields o) b ic 7 8 3 b
Jotal nulper B2 A7 a6 4% 41 3 o
REX-FRVEV: Uell Le53 Us 50 L 36 U 32 U 5¢

movenments

Tne type and dimension of demage changed during the same time from .7 virtu .pri-
ses with damage in 1969 to ¢ birdstrikes witn damare in L4973,

---8 m0st pirdstrikes oceured wish gulls( 51 xj, swa.i blrds wnico inarodc.. sy

"striker" since 1970 (45 k], ecrows(3U x;, lapwings{l4 x),plLieonsi © X, ,uia ..o

n

\T x), buzzards{ 7 x;, partridges.t x), duciks{

¥

x; and ralcon,sheasant,sa. "
owi,gochawk,Kite wnd sSparrow nawk.

ilrrields in noru.ern Uermany nad been nore endan, sred tran alrilelds i
ricdle hignlands and in southern CErmAany. As to the daytime tnere wasg no .w-e-
vant period which seemed especially ricr in virds<rikes., The wost strikes ccooured

with jet-aircraft.
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Jet-airfieids mre vigited SV oa blolocist to get srreisd intermiations aln
Lo newest alaius o tae alris i s @DOLT problems id B0 JAVE spwCial navisor. oo,
18 plolio it must se informed about ail ;TTiCHltural,iarming, torest ol ae

Tregtructural measures in tin. girfield anc

more than 1% detaiillied ecological opinions

airfields, more than 20U short=reports about v

thar: 15¢C ecological attitudes were worked uv as te

rlanting trees, planning drainage,building
anu the surrounding.
“hese advisories und ecological statements

rpations in 18 air¥ields and alrports since
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Joing on a third nird observation serics too e
on ail airficlds; a first visual series was carrieq out fron Lomisew [ a7y o
cond radar-series from 1968 - L1969,
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The nest success - scaring birds on airfields - was reacned oy

- I'owing grass as rare as possible, but regarding Flifst sarety demands and
sepending on type of aircraft whica is wraining on the airtield{compare mimm-
tea 1972-1973%) -

~ irass-length between 15 and 30 cm depending »n bira species,soil,nuadity and
srass-seed mixtures(compare all minutes)

- Usimgr, growth prohibiting substances jepending or soll and veretational state
. compare minutes 1Y73) -

- avniding sheepw-grazing, any sype of agriculturzl use and garbadge dUBDS

compare minutes 19t8-1970)

~ Zunting in combinatior with pyroacoustical methous =

- Tra.pinge crows(compare minutes since 1967 =

- Zontrolling athropodes and small mammals: compare rinutes 1967-14Y73) -

- sontrolling tirds visual anc 3y rudar. conpare v tes LY9RT=1473) —

- ralning Swampy areasi compare mirntes since Luhis ! =

- ieforestation of grassland outside the 15U & sSuiely Ureas alon, the runways
Sroer consideration of tree=spscies, larrenesz 01 WOO0L uIGas, efrect ot boun-
a1 lines,density 2, wood, darkness anc umidity within the woods. In e2ca o

(- geers Letter LO nave such type of WO Sl OO0 AT X rasaland arezs woich

El

4ATe aeaed eTery 1d Gays -

Je 1oatiuction service

it » lmpossible Lo (ive cenerali ad standwrdised recomt.ondations Dor all wlirs
i1el 53 recommendations can only be (iven on the nasis o lonn years observailon
anu ecolopical research. rrovisions are only ricn in neaning it on the alriiele
one mar is responsible for this subject, put tius nan heg to work in a Nnarrow
contact with I'light safety, with the regponsible scientif:c advisory autioritias
2e well as with the air 'raific vontrol on the airtieids. in GAY all +his eop-

i~ is trained regularly, aenoc that

- svery two years ‘'birdmen" of all aipfields ror % days acuording a slecial

Lrosram wWith demonstrations on anq airfieid -

¢light sSafety people during thelr vwoCailonod tresnine in a speclal acudemy -

- Lreraiional people of radar stations every WC ¥ears in a snecial instmicilon
course. Loreover all radar gtatlons are visitow ooy two years in oraor Lo
cone into contact with all conirsilers ana to o 00 Sonelalng 4zous Lyeclal
L oaniens =

. v Tpartic Gontrol people of thae alrtiolas 1nrua o Jir oo lomad tral ]

10 a special school, and



- wWeather people Juring tneir voecational irulniwg ln w wpecial school, toc

T
LA

instruction rmeetings are in stron, ~ontact wlin the 2ivii avialion authoe

rities which can participate.

wDreover it is necessgary to give sufficient intorrations ana publicaiions te
all people wiich 1s engaged in the birastrike ;roblem. 5o GAF/IFlight Sarety
publishes monthly intforrmations not only for the birdstirike problem and a spe-
cial series, nwnied "Flight safety', every two menihs; these two publications
are open for svecial birdstrike-informations,too, lesides this since one year
we have a very good publication series edited by tne laf'tfanrtbundesamt in
which special and scientific informautions zan ote pubilshea.

and finally Al nas a special publication series edited by the German liilie
tary eophysical Office which is, in tre main, resiopgilde vor all problems

wnich nave Yo do with birdstrike and ecologicsl research, and that:

= advisor: arders; at the moment three crders or directions are valid
Advisery for visual observation of hirds on airfiela or
of migratory birds arnd the corres;onding reporting syater.
advigory for handling bwirdtam and rorecasts, and
advisory for radar ocopsgervation of 2irds and the correspon-
din. reporting systell.

- Ctner uypes of inrormation-publications exist in Porm 0L advisory books ,f.i.
#ield=book ":Iirds on airtielos" publ.shed in 1968
dirastrike statistie books, pubiished every 3 or 4 years

nivisory book " Hird loveirents and Zoncentration .reas
in Furope", publisned in 1973

Expert information pook '"rhe Hirdstrike rroblem in the
Flight Safety” which serves for collecting the most actual
informations by exciange of pages; ;mblished 1474, and

Lxpert evidences t0 special projects mosutly in for. of
ecological studies.



Birdstrikes German Air Force, Part 1I

(Actual advisory procedures)

by Dr. Juergen Becker

Birdstrikes en route and in the control zones of airfields

In 1973, the German Air Force suffered 239 birdstrikes.

148 birdstrikes happened en route, 47 in the control zones
of airfields, 28 on air fields at take off/landing, and 16
during unknown flight phase. Compared to 1972 (276 bird-
strikes} this was a decrease of 13 %. The total number of
en route/control zone birdstrikes decreased insignificantly

since 1971. .

Table No., 1: Birdstrikes GAF en route/contrcl zones 1967-1973%

1967 1968 1969 1970 1971 1972 1973
en route 152 147 144 184 170 126 148
control zones 23 32 22 L3 28 70 L

total number 175 179 166 224 196 196 195

rate/10.000

4,57 4,61 L84 4,096 4, L,86 4,74
flight hours ’ 7 7 72

In 1973, only 164 en route/control zone birdstrikes happened
within the Federal Republic of Germany. These birdstrikes
shall be discussed in this paper, because they happened in
areas and heights which would have been restricted to air-
craft if adequate informations about bird migration would

have been in hand.

The numbér of birdsirikes per month was less than 10 in
November-Febsruary and in June, between 10 and 28 inm March-
Haj and July-August, but more than 20 in September and
October. In 1972, a rate of 20 or more birdstrikes cven
happened in 5 months (March, June, August-October), In
1973, on the other hand the number of birdstrikeg in
October was extremely high (44). An analyzsg of these

birdstrikes shows c¢learly the forecast problems.



On Cctober 2nd there happened 5 birdstrikzs, whereas the
Office of #ilitary Geopnysics got only 4 tird movement
messages frow 2 weather radar station in zouthern Germany.
From GCetober 14th to 42th trere happened 171 birdstrikes
without having obtained any radar informations of bird
migration. Various visual observalions of c¢ranes, geese,
lapwings, and gulls did not Justify any bird warning
nmeasage. The most part of fall wmigration happened fronm
October 24tk io 20th. Tnere werc 11 birdstrikes on October
24th, thougk © birdtam wzre i1ssucG. The first information
about bird migration was reporied to the Office of Military
Geophysics at 9.30 {Z} from a racar station in northern
Germany. The tirst radar observation of bird migration in
southern Germanj took place ot 12,30 (Z). Till this time
the most part of the birdstrikes yet had occured. On
October, the 25th and 26th, the bird migration centinued,

and 1% birdtam were spread without any birdstirikes.

The specilication nf the height of the bird migraticn :is
often difficult because of a lack of hight finder measure-
ments. In 1972 26 birdstrikes (= 15,8 % of the 164 discussed
ones) happened at unknown heights. Among the birdstrikes
with height specification 32 {= 23,2 %) happened below

500 £t {(GND;, 9C (= 65,2 %) betweer 500 and 1500 ft (GND),
and only 16 (= 11,6 %) above 1500 ft (GND}. The greatest
height reported was 3500 ft (GND) neaf L;kg;Coﬁéééﬁééﬁfxi'
Cctober.

Ubservation system of bird migratory movements

The basis for all kind of bird movement warnings is an
effective observation system. In the FRG the meteorological
personnel of 40 military airfields is briefed to perform
visual observations of bird movements. In 1973 there was a
total number of only 250 observations mostly referring to
short-scaie mevenients of crows, gulls, starlings, and

lapwings.
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Because of the insufiicient visual cbservaticns the mosi
important informations about bird migrarion are obtained

by radar observations. These are perforwed by 15 radar
stations of different wave-lengiha,

They bave bean drdered T take poiernid ghotures every
hours, and in case of migration vbserved every hour. In
1972 there were tsken nearly 10.000 polarcid pictures.
491 pictures contained echos of birc movements. 449 radar
observations were reported directly to the Cffice of

Military Geophysics in Porz-Wahn.

The registirated bird intensity is not uniform for all
stations because of the different radar parameters, and
cannot be compared mutually without any correction factors
considering the type of radar, the distance of the target,
and the geographic position of the station. The best
conditions for bird observation are given by narrow radar
beams, high pulse power, high pulse repetition frequency,
big pulse length, and horizontal polarisation. In the FRG
good results are obtained by the older radar eguipments,
whereas the modern ones registrate only a small part of
the total migratory movements. In this case the intensity

obgserved has to be multiplied with a factor 3% at least.

An electronic system for counting birds has to consider

the correction factors, too. If they are known for a
special type of radar, they also can be used for the photo-
graphic registration and interpretation. The advantage of
the photographic method consists in the detailed informa-
tions about small areas, the direction, and the speed of

bird migratory movements.

Actual bird warning messages

All visual and radar observations of bird movements are
reported by teleprinter or telephone to the Office of
Military Geophysics. It is necessary to have the disposal

of data concerning bird migration very quickly after the



observation with detaile sbout the geographicz) avess
(georef}, the direction, the speed, the height, and the
intensity for limiting ilow level filight restrictions oniy
to such arecas which will include a considevanls Dirdstrike

risk to aircrafi.

If a radar intensity of "3 inereasing' or more Tregpective ly

a fixed number of uvirds cboerved visually ig reported, a

bird warning message ("virdtam'") ie {ransmitieq by wealher
network and AFTN. Dhe birdtam cortzing inforaations avous

the area in georef indications, the height, and the validity.,
During tkre Flight Safety Heeting im CGotober 1973 severszl

NATO countries demanded a2 specification of the birdtam vith
regard to intensities. In spite of the German objections

the intensities were added since Oct. 15th, 1973, The
intensities dont+ have any significance for the GAF, because
they don't give any measure for the real birdstrike ris).. In
near future GAF will be use a corrected system of intensitiec

regarding the factors mentioned above.

In 1973, 141 birdtam were reported to military and civilian
airfields in Germany and t foreign countries. 77 % of the
birdtam were issued in March (30 virdtam), July (21 birdtam),
October (42 birdtam), and November (16 birdtam). These are
correlated to the epring and fall migration as well as to
the short-scale movements of young birds in summer. High-
lights of the bird migration were on March 22nd (7 birdtam)
and from October 24th to 26th (19 birdtam). Most of the
birdtam related to areas in the northwestern lowlands of
Germany and to Bavaria, wherever the radar observations of
bird movements were especially good. The georef JJ (mouth
of Elbe and Weser) was the most frequently restricted area
(232 hours in 1973),

Long term bird movement warnings

Moreover the Office of Military Geophysics issued 243 50

called birdstrike risk forecasts in 1973. The risk forecasts

consider the actual birg migratory movements, and the



viviogical ocanultione Cor bied muvelizii s viiian the
Tollowing 2% hours using Lie leyge sool . veagther iypes aund
single meilevrclogical paramelers. I 19 '% & medium birde
strike risk waz forecast 48 times {or the whole YRG, and
39 times icr partial areas of tue FRU. “he maximum vas in

4 ant seliobe:r, Hovenbe: . la vames Lo vivdtem s

March/Apr

issued the forecasts serve as genere). informaiions without

tn

responsacility ang riizght restricitions.

In 975, 15 bird movement forecasls were Lesued monthly

(December to February and June to August) or every 14 days
(March to ilay anu September to November). These forecasts
berve as general inferwations for the flying units. Bird

movement maps nave the same aim. They exist for the most

Eurcpean countries specified for the different seasons, &nd
contain informations about bird concentration areas as well

85 narrow and broad migration routes.

Data processing of bird observations

It is a need to investigate whether it will be passible to
make a forecast based on statistically determined relations
between bird migration and weather data. In 1973, 11.793
bird observations obtained from 1966 to 1972, and each
containing up to 25 single informations have been trans-
ferred to punch cards. The observations contain the

following parameters:

- country (referring to the international meteorological

code )

- georei (areas of 1 degreee of longitude and latitude)

- geographic areas (referring to the Geophysicgl Service

code )

- year, month, day and time (whole hours GMT)

- large scale weather type Europe (30 types)

- largé scale weather type Germany (11 types)

- actual weather during and 1 hour before the obsgervstion

- wind speed and direction



- ceidling (clowd cover mumd tine of Clonn

~ temperature andé air pressure

- Bpeclies or genus of birds {only wisus’’

- intenslity

- tendency (incressing, congtent or deureseing |

-~ direction, height and spesd of the birds

The single vesther parameters sre soged by the computer Ired
dats being obtzined by GAF westher observvations. The
evaluation program has been developped only with practical
aspects for warning the flying units. Therefore it is
important to analyze those factors which are mostly constant
during 24 hours. 4t first the correlsztion between the hird
migratory movements and the large scale weather types buve ’
been analyzed and printed in lists contzining only the
weather type and the seasonal period ss variables. Thue tho
forecast can be based on 8 years of bird observation, and
only has to consider the weather forecast. In the future

the number of data has to be enlarged considerably, as well
as the possible correlations between weather and biré
migration have to be analyzed in order to give the same

meaning to the birdstrike risk as to the birdtam.



