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>ummary

Ak safrc around gerlin is continoudy growing whereas Berlin is located in an enlircnmert with a

high bnd populaton. An additional |td stike nsk aises in p€dods of bird migladon. obseMliois
have been made recendy by lideonigitizing of an air tafic conrol OTO €dar located ar Eeriin_
Tegel Ajlpon and simultaneoust by a wind prcfrler located at he Meteorologrcal obsetuabry in

Undenb€g, 65 kn southeasr of Tegel Bo$ methods ae desrJik- An anal!5is of a s€leced da'

taset B presend in rcspect of heavy bitd miSration and heightr A coincidence oI s€velal bnd

stike even6 widr obs€ryed high bird migradon densiies could b€ detect€d
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1. Iltroahcttor

Although-durin€ the tast decades a good knowtedge of tlle bird migation oat_t€m bas been achiered by radar obs;ladons in rr;e n;I,;"r- 
"pr,l:"?1i'-_i""ii 

"substantral tack of lrformauon on the verucal ar"*iu"uor.k tioi'Ji:uf,olNew techrologrcal developmenls tn mdar teclmlques *,I -"r",t ""Sii" .flll rn rrte informadonal gip. rn Gerrnany tlree -im.*."a-"il0&J"?"'ii", ji
"�=i Tdaf .wix be gereDented in ne; firture. _hj"h .i,l ,n";;;-."ih;dim€osior'3] bid Facking. Some e{perimenrs wifi Eacldng nd€rs;;a;;:dy Fvealed useti l height jitorma on, bur rhe bird" "* ;;;;y ;"kJ;may not alw-als be r€pres€orad!€. A new approach i" "rrl".O ii, thi" "rucf.,showing 8Fr r€sutts of measuremmrs Fjrh a mntinously operadrg veftjcai\dnd sou.nder I3l_ However, like eith Arc Rada.rs, tlt " .-,itir"r,jg"d t"ldt" J*tected by.the equrpment are constdered as dtsturben"es of tfre"_ar. tit u"Oare usually ried ro be suppressed. A s],ropsis ot Orsr continous lo.izond iivertical soundings pmudes nee resuha orrtlle marrer_

2, Stthg and gcl.ral btrd etgrado! sttuauon

Bertin ls g:ograpblcaly located h the gtacta]ly formed plane of the lce aAe. Be_
::::: j.,-.jy l'-":{ *. ryoicar_rzndsca;e incr;dcs fi "'t;;. ;J;;-;? a!i_curura.r €nd on sandy soils. The area is c:q:';r,Lt:;r*Hffi i*trfl $;#trffi #::ffi :
Xtr5:;.:f."* 

of tte r€lauv€ly undistuibed envimnment and eood Hlns

F: :i*e i"d obsen:ationat range of rbe ATC-Rzdar ar Berlin Teset Aimon-Ineotner arrporrs as w€ll as r}le tocadon and t" ai..."". to *. *r;la p.Jnr"iat |.t|e Mereorologcal Obs€Fatory Ltndenberg are ilusrrared by Fj€ure r. Tberang€ of t}le mdar !n wtllch blrds can br derecred does noi cor€r th; site of thewind pmfiler, but rn genedl, the infomauon fto- th" arC_n"a". ""rr i" "*i_

*xtT-TrP* 
*"'**cant widespread btd mig.auon tow:ards the site of tre

q r e
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Fjgur€ I : Siung and range ofobser€tlon equpments.

9. Ob6crattoD Mcthoal3

3.1 Radar-Video-Dlgitizing of the Arc-Radar

The basic DrirciDle of bird migauon obsefl?don by ATc-Surveillance_Radar
has beer widely described in lrerarure lrll2l. Instead of lookilg-at-tne actuar

video of the rad;J, th€ targets are jnte8F3red ovet a speclic p€riod oI Eme ljlro

tarse[s form shoft iftgula-r tracks. sllh a c€nafn bngtn accoltung rc merr

"oid. I bta-urqet ,t".tallv €xists ofat least a llock ofblrds' in oder to lorm a

rie*Ilt .cno-.-i"ectron. The tlme inregradon of echo Plots can tectmically be

carried out erther bY tie old fashioned medlod of long exposure-pnotograpny
or bv compurcrDed vldeo{EltjtDg ftom t-he radar PPI (PIao Posiuor |ndca-

tort. ltore lopfrrsucatea sysrdms taLe *re ptot aata dlrec y from the mdat an-
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The s)lsreq, \rhich is used h r}le C€rman aird Obser!?uon and Waming Sy_sien J6l. qas also rmpkmeDted in BerLin. tr constsls ofan elecu,oruc rrdei cl-mera, arlached in tonr of the radar ppr, a djgjtlzeflnte,race .a,U roi aio-tiJsme camera s€nal ard a standard rc for colecdng. vrsualizirg and sb;g th;data. The ATC-Radar trl Berlln Teget fTtC_) to wruclr tDe s].stem Is aRacbed. ls a23 cm wavetengrh AsR-naaar witn a ma)dmuE range of I2O nn. The mnEeseidng for bird rDlgrauon obs€Fauon i,s *".llv zo i"- rr,. u-. "JJ"E?ithe drgftrcng routrne lrt Ber n ls set to S mtnutes of algflu"g "rla S m;"G oibr€ak.dme. Changes of rhe ttne schedule ar€ possible by p_aiaEeter sertinEs.IIl order to errmrnate g-ound ctuner an &rn-nirie, tvo,i"i'raj-e.t-ila,""i*f"iused. which suppr€sses all echoes betow a celraD speed, etuch move tantsen_
:3n-I-!,*e raqa:r. lccordrns to rhe amount of ln. o.ippr., r"q".""r, "nnlrr"uresnord speed in Tegel 13 appror. 20 kr/h.

3.2 wind Profil€r

f^g-: 111. 1,*.dy indicares..wind profiJcrs are de\nceq for oreasuins prr_mar y wind speed and wind direcuon bur combtned wtrh rfre nqSS inaaioAcousdc Sourding Sysreo) r}ley aJe able ro proffle also vinuat €InpemruF in
Ti-TIi1 9*g*; r*llcary. wind profflers are radars as *erl. nrey ar"
:^"j,i"-"-1:S T"ft.Ic of ueir_elecroma€neric eners/ by t]Ie atsnosphere. Ak.coralng ro ure ry?icat wavetengn of> 23 cm ftese radars are usuaUinor ptrek_
reo oy crolrd or rain pardctes so rlul they are ojlen refered to as cieaf air ra_oars. rne rargets tlrar cause ttle scattering are UtloDroAeniues of refi-acd\,,ifarong _tne patn ot tne tmnsEitted mdar be€ms. These in-tomoEentUes are oai_ce's or aI:enn_ qn9renr rempcratur?. humjdjry or pressue whose ai-ensionsar€ reafly nax o! r.be radar wavelength. These lolomogedr,es are comlllon a(
3:l1l-.,r: In ordcr (o obkjn de wlnd drrecdon ;d speed, duee radaroeams mtir ttced Clir€cllons point into t}|e atrnGpherc undel- flred anEles. one
1-I3 T]ne verycar:. ft-e r"nse of srrd profiter measurenenrs 

-depends
mairuy on lDe wavelength of the prcffter, trs powe! and its anteryla a!ea. in rne
::_*3_:a:5: 1,,l5 ,pt-.* 5ooo m h€iglft \virn an average accuracy ot 0.3 m/stor w1nd sp€ed and 3 deg for eind dtrecrlon againut -.as.ro_*d of tte r..adi.uorar rawinsonde. Viftral temperarure measuremenrs wltb a pro6ler/RA,Ss turuioeloergare possibte up to rs00 m heigh( widr an accuracy;t aJoMd O.2 l!

y.Tg-e,r:llljr have '+e bis advarbge of measurrns fte wrnd and temperarureor tne rower abrospher€ continuousty with a h€h rf,soludon Lo Lhe lFrtjcal,wnereas raetnsondes are usua{y only laurched oDce !n 12 hours. In ttre USAa
RPY:r.::s9.ll" p9jly rt€lrsed. 'fte Ne'<r c,€ne€don Doppter weafter Rzdar
LRI:".ruri pnrcn wu be Lmplemented countrrMd€ in a few ]Fars, is a.lso abtero D€sure !,erticd sind pmffjes, bur only duing rainy or cb;dy strarions.
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Since approx. 2 y€ls noiv, experts discuss the pmblem of wind data clistur-
balce by btrds and ffist r€ports have recmdy becn published on t]I�is item

t4lt5lt7l.

The Gennan National weather Serice tDeutscher wett€rdienst) ls opemting a
vind pm8ler {Fjgure 2) for testing purposes slnce 1994 and is inten.ung to mo-
O"rni.l its "auotral *ind solDding network by proffler svstems. Simil-3r c\?e-
riences wlth bird austuriances by bids llke those tn the USA have been made

The B?ical fcatucs tllat app€ar in wind measurements when th€y are dis-
turb;'by bird movenents are Utustratea in rigr,rc 3. It shows^:r time lr€ight-
cross seiuon ofhourly nea wind speed aJrd whd direction at fixed elelauons
or€r a. one day period tn autumn. The companson *'1ur measurements oi a m-
winsonde pro!€d that aI the whd armws with dbecdons kom NE towards sw
and speed of lO to 15 m/s are not tme winds- Aound OO Z the houiy mean
wind lalues aJe distu-rbed hom 5OO m up Io approL 3500 m. Towsrds momjng-
hours tnc band of disrurbed i€lucs ndflowed Lo{'iuds an elA?bon intenax o'

Figurc 2 : wind prffler at the Meteomloscal Obs€natory Lindcnbe€'
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:99.9 Lo ?lP p. Dynne rxe day ttre winds were raljsdc. but afrer snnset
ffiH,ffiff.#Fff" and speed or ro to rs _2" *""-.a n , r,_�Jgr,. *ig.

Figure3: w-ind- measurements (Time,Cross-section) disturbed by bids fion
09.10.1995

4. Obecreatloral Rc$rlts

Frolll August 1995 ofirards the confrnuous r€cording of tle Arc_Radar_Scop€has b€en carrted our . The images forE a time lap." "&,** "r Jr" Jvo-*'-"ir-
:,o3,3I_u-:T: 

treht patts. also hcruding tnose of bird flocks {E.,mpl€: Fr_gure 4,..r.'om tie sequence of Lhe recodtngs p€dods of bird nlErauo; werEanarlzieo. blfd mtgrauon jniensides s€re classlfed jn thJ€€ classi ft€ht. mo_derar.e, se.vere). The flme paRern ot the htensiues for rhe 6rsr haf;io;ob€r1995 ar€ plotted in ptsur€ S.
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Figure 4: Bird stnke incident aid con'espondilg time

obseFation.
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Figure 5 :
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An lnteresung aspect arlses when companng ttrts sequmce with actuat birdstrikes. -Fttrm Lrfthansa reords or tta "t ir." i,r"raints n ; ;;il;
:::$ 9g *T1p."q1g radar hase to cenaiD brr ",.*"". r"*'rr,a ""*irn.'dents Lr ttre lrsr tElfof October l99S coutct b. rO*Ut"a, *n"n f,.pp."Jdulillg penods of moderate to seveE bird Ejgrauon in fre€,hts up to 5600 ftcND durrn€ approach or rake o[ to aqd ftom 

-B"rri"-r"g"r, jr or tn". v,rliorioamEge. lBure 4 prcsenB one sucb situarion togerher pirh fie dal, from &ecoincicUng bjrd stnke r€port.

For ftrs period of strong migradon rie lower aid uppe! boundanes of r]|e clis_rurDances and tre ma$mum concenD.ad.n level o!€, &e period ofone .tay a-represent€d ir figue 6.

i
I

F'lgure 6 : Heighr distnbudon oI averaged wlnd dara disrurbed by birds duins
tr'e penod L-t6. Ociob€r 1995, dertved &om tne Llndenberg win;
proffler.

Ir
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ln aravsls of the complete dataset of 95 da,'s of disturbed wltrd Eeasure-
Denb fiom February 1994 uI Octob€r 1995 rcsults, tiat tlle mzrdltum dls-
hrtance appeared betseen l5OO ard 2lO0 m, whereas the lo\ter boundaly is
$ually belov 5OO m and t}le upper boundary ls in a!€mge arund 3500 m,

Tte leladon between dt€ction a.nd speed (Flgur€ 8) shows a sigdncant lower
spe€d level ln t]le autull].[ cas€ {dlsturt'ed lrtrd dftecuon: 30 - 90 degl, ran-
glng a$und 10 m/s, tllan ,n th€ spimg sttuatlor (drshftred *ind direcdon rao
- 330 deg) dft speed values iq a range of lO - 30 m/s. Thls ls due to th€ su-
perlositlon of the wind alirecuon and tie bird mi€fafion altecuon' \there there
B a b€tter comcldence 1n sprlng, rBulttng in hlgher speed l€Iues.

o3dbuldrd3oudrryha.c.n6r,ldi3chhrt

, lowever *itll a wide variab{ny tFIgI,r€ 7).

F,gure 7 : Height drstrtbuuon of\rjnd data dtsturbed W bids.

t
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Figure A : Velocity veNus drection diagram of\dnd prcfler data disturted by
birds,

5. Codclu6lo[6

The ouilin€d results shoq that bird migr'atlon is an lmportarlt disturbing fa}-
tor for wlnd pmffler measr[emerts so far. Expens are of cour:se workhg on al-
gon$ms to fflter the data in older to obtajn r€alisgc wind data. Pot€ntta.I Solu-
uons are suggested lry Wlczak et.a.l. 1995 Fl. Further more E'ork on tlls item
wil] be nec€ssary to implement reuable techniques for muljne purposes.

M€anwhile however, ftoe the omjtiological point ofview. inter€sthg lnfoltrra-
tion can b€ obtained, esp€cialy about the hetghts of lDigrating birds, So far lt
is rct yet cle€r', ahlch bird sizes ar€ causing the disturbances rather than sPe-
cies. There ar€ indlcauoft, tbat the distubance is malnly caus€d by the sjze
scale of passerines. In l,indenberg $e dish.fbances extredely occur during th€
migrauon pedods ln spring and autuan and almost a.lwals dunng tsilight and
darhress hours- The obsewed heighb usually astonish ei€n orDltholoElsts,
but they are more ard morc conirm€d also by other thr€€ allnerclonal raclar
obsenrations. This wil pmbably harc an input to the helght informatioll of
birdtam messases.

. : , . ' .

5 3 6



I
I

fte continuous recording by an ASR-Radar ln the same 'ilea malkes it possible

to invesuAate wlid data more careliillv' so that situations can also be detected

"nen ufa aata ate t .s obviouslv disturbed. On tbe other hand the prcfiler

€xtends the PPl{nformatior of the Arc Radd towards a tbee dimensional

picturE. A turther aralysis witl reveal more basic krowtedge on bird migEtion

pattems in the aiea-

Even tlou€h whd Dmfller data of the wlnd vector in future $'il be sepamtccl

froo br.d iao, it will rcmarn IlosirLre ro gct inloruuon abour mi8mtinc

brds. So one can Lhinli abour a .oopcJation berween Lhos. itstjluuons wno

o.osdc bird ml{rauon wamings and forecrsts lo alr raln' unjrs dd inos'

,tro '* wjna p"-C't"' n.rwor\s botn 'onributing Io ajr saj'N qYd tuerahon

ro.""u"t" ,"a i'."i"g" "an thus be an important input for pmfiler [lcasue

The sludy atso emphastes the possib iry aJrd necessity to monitor bird- migra-

ti"" ,-.i"a ,"ir.ft" Sy tt'" .ryrc U.it i t ordcr to Injnimi?f the risk of sevele

i'A .,'*. u".ij""o li pcnods olconllnouq he3rf brr'l mienuon il \vdl noi bF

po \iblp Lo ctutg llighr plan' and rcules bur' Lhc nrlotrn2uon

ijnii wil nake tne pilot aware of the danger.
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