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ProposaLs f .r  act icn ar iqlns from this n3ier

- R1w video lr . fo] lnat ion is necessary f . r  bird obse]vat lons'  i lcsi i les al l  d igl-

t l l i : : r+, i !n this i r , iomation should be keot accessibte ai  every larger radar

- 1l  olr , . rat i , rnal  use.f  raCar deta on l- ' i r is is previelred'  s leedug up evaluat icn

(e.g. b. /  electronic counl inA systernsl  seems to be necessary'

-  A io3sible preference of larFer r i r . is for higher f l lght levels has to be

tected bv echosianst ' . rre-an.1-r. is

-  C.roler. | t ive studies of France, cemenv and Sri tzer land shouLd be carr ied out

in or ler to f l .d out.  hoH far fron the ALps their  def lect i ls inf luence is

s t i l  I  r e c o s r ] i  c t  r  i e .

The .oseibr l i ty that sn. l l  l .s i ' � ' r i .es ma'/  re concentrated 1long pronounced

l e . n i . ; ' L l . r e : : . l o t 1 l  b e  t - ' s t - ' , i  t i t f  i o n a  1 3 n g e  1 o  c n l  r : 1 d l r  s  l n  S r i i z e r l a i d '

-  ! r e d i c t i n E  n . ' l e l : r  i o r  i r t e n s i t Y  o f  r r i r d  n i g r A t i o n  i n  S t i t z e r l & n d  s h o u l d  b e
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1. Introduct ion

Slnce bid hazards to aircraft  have becone a reaf i roblem for f l ighr safety,

the interest of  aviat ion people in the old f ietd of bir :C nlgrat ion research

has increased rapidly,  and the interest of  biotogrsts in radar observarrons

has opened a wide f ie ld af cooFerat ion.

1f cooperat ion sbal l  go on, i t  is necessary that radar t .ecLniciars

af this cooDerst ion ard take car€ that,besiCes at l  digi tat isat ion of noalel ] l

ra/ lar arr .ai .s,  the Dossibi l i ty to l rork l . i th iav vldeo disl tavs { i } l  oe mau_

tained.

I f  radar inforrat ion on birds should be used in ax operat i .nal

f ' r f ther support  by r3dar- sDecist ists is necessarr ' ,  in oder to speeci uD the

evaluat io.  of  nda. dl ta le.g. b ' . /  €tectronlc countrng svstems).

Eiologists bave to interrret radar.  data, to tr3nsfom i t  into biotogicat ix_

fomation and to nake this k.cr ledg-" avai labLe fo. f t ight safety agarn.

The piobabi l i tv of  a binl  str ike depends or the density of birds at the

f l ig! t  1evel of  the ar.rcraf i .s.  Jn the present p3per i  t tv to sumnarize the

present knor. ledge on vert ical  and horizontal  i i " t : rbutron of rrgrat lon aoove

Sr. i tzertand, to shoi the problems of for€cast ing day-to-day var iat ion ln

Gigratory act iv i ty in an AlDine envirorment and tc i rCicate the gsps rn our-

kno\^ '1edge.

2. l lethod s 1nd , lcknoHleements

Our knorledgE on nigr i t ion in Sxitzer lanC i . j  ba:_od on f ield observatrons 1r1

the lor lands and at observator ies in the Jura and the Atps, on surveit lance

iadar studies at Zudch airport  and on €tudies { i tb the tracking radar ' ,Super_

f lederraus".

Ai ining the penci]-bean of the trackine mdar vert icatty upwards or nxoving rt

J D  a -  I  l ) H r  i n  a  r : c n e  o . r p . r d r  u l a -  L o  r h e  t r r n - . r a l  d i r e c i i o n  o f  m i g : r a r r o n .

l .e sot infonxat ion on the height distr ibut ion of bird6 anC on i tensi ty varrarr.ns

ln t ine. Th€se quant i tat ive i iata were conptemented b, qual i tat i re d3ta on

diract io:r ,  sDeed, al t i tude and l , inEi-bear pattem of s ingte migtants and on

upper t{ inds: rre tracked about I5o b: ids and 2 to I  l r tot  bat loons per night.

l4ost of  the studies have been supForted b,J '  the S.r iss Nat ional iouni iar lon or

b.,- the Dr. Fritz Foffnrann-La Roche Foundation. The tracking radar nas nade

avarLal la to us bv the Firx0 Contrav€s AC, Zur- ich, and bv the Sxiss Aroy.
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l .  Al t i tudinal distr ibut ion of bird niFrat ion

a j  l n  i n e  5 * 1 s s  l o v l a n d s

The averase heisht distr ibut ion sholrs hjghe. i  concentrat jons of l i l . ls at  ] {rvels

below 5oo m ACr (aborl t  6o% ct , tay r ie-.ants and about aol of  nisht nisrrnts).  The

bi.d densitv decreases with al t i tu ie,  9a% of the birCs f ly below the l i r r t  of

2ooo o ACL. Besi. les t l re sl lqht ly hrf f .er median of night nrer: t1oi  and the ten-

dency of the lorest birds to f ly farther off  the g?ound at nrght,  thF adaFirt ior

of f l i8ht levels to envircrmental  condit icns seeDs to be sini lar in dav and ni€.ht

In disturbed reather the al t i tude of misrat ion decreases. Close

frontal  system, nearlv alL brrds mav be concentrated withix the

eepecial l t '  when brd veether is ccnbined ei th olposed r inds.

b j |=4ue .{9tth?I f l ight levels arc sene111lv higher tnan rn the

]! !1!9]{eqt!!I the upp€i linit of migr2tion rcaches 55oo x0

to a pronounce. l

mean distr^ ibut ion.

i t rshesi densit ies of f i rds na1, be founC:rt  levels u! to 25oo m AGl, .  The ort inal

f l : s r  t  r . v e . .  ? ' e  p r r n  r r L : r  ' -  p r  n . l  - . v  .  L  _ r l o u r r o ' .  o  h : n , s :  l L r - : s  i i . .

f _ r s !  t o , r "  o r  l , e  n i g | - o  c e  r . ,  ' r v o r a o l o  f : l q : '  . p . - I : .  f u r _ : g

tbe fol lo{ ing part  of  the night they concentnte at al t i tudes with -qtrongest

tai lwinds or yeakest slde- cr headrind corponents.

ASL, whl le the main

lass at 2000 m ASL

-  . .  o f  - r s r " t  r 0 1  p a . . a s  a t  o r  s  r s h t . v  s l  v F  r l . ,  r a 1 1  
_ e v - l

ges (about  looo rn ASL).  Under ta i lv ind coni i t l rns ev-ax at  a

l h .  v i s i b l e  t a r  o f  m i s r a r  i o n  m s y  b e  n e ' " ' r .  : b l p .

In Cist r r rbed weather  anC ol losed ! inCs.  n ient ion is

passes. At an olseraa+,ory in the {esteln part  of  the

I ' r ^  n .  .  r '  4 -  l . v  - r v  " p " ^ '  r ' 1 l f  a  I r i l ' i o n .

concentr3ted rn val l  eys and

Sr'1ss Alrs the nunber of

c/  o. -6n .uest lons

TherF ar"  lnd lc l t ions t r i t  l . rser  b i  s  prefer  h igher  f l iqht  levels .  ] ' le  hope

to gFi  i f fomat i r r  to  th i r  prot lem i r ' ,he aear future by the analvs is  of  echc
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4. Horizontal  distr ibut ion of bi id niarat ion

It  is of ten assuned that imDortant leadrxg-Lrne effects 3re conf lned to diLrrnal

nrrgrat ion rnd thst,  apart  f rom the soaring cirds (using upCrafts along nountein

r idees),  ln land guldrng-l ines are neel igible conpared to the effects or coast-

l ines. Foyever,  obser.rat ions on inmens conce.tr ] t ions of passef in€s at Alpine

passes durint  dav and night and ner radar obseryat ions suggest that in land

leading-l ines have been lrnder-est inated durinA the last years.

e) concentrat ion of rooks along the Rhine val ley and the Jura

Unpubl ished obsenat ions by Sl l t ter r i th the 2r3 cn radar at Zurich airport

sho}l that rooks (Cor'r'us frugileeus), probabl:r nlgrating in a height band of

looo to 15oo o ACL had a strcng tendencv to fol lor the lonest parts ol  the

landscape along the P,hine. Aplroaching 3ase1, vher€ the Rhine turns north.{ .1rd,

many of the f lo.ks lef t  the Rhine vat ley 3nC crossed the lov hi l ls to the north

of the Jura. They .eached the first higher ridges of the Jura about 25 km SE

of Basel,  and fo] lored again the lopest parts of the Jura-Fighlands (basln of

DeIsber.g).

b) local concentrat ions of 6nal1 sonAbirds

Tt ls di f f ic ' . r l t  to judge rhether the impressive masses of birds at an Alpine

pass ar"e pr inar i ly due to a vert icaL comDression of the l ! .oad front nigrat i -on

above the Alps into the val leys, to a horizcntal  concentrat ion of birds by

local leaCing-l lnes. or by a large scafe effect of  th€ Al!s,

Tracking radar studies in the Alps sho\red that leEding-Line effects nay be

very comnon also for passerines. Many of the nignt nigrants, even yhen f ly ing

-Looo r0 ot norc AGl, ,  ar€ prone to fol lor a vat ley, the slope or the top of a

r idge, or even an art i f ic ial  elenent l ike a fu:1icu]ar.

Tbe possibi ] l t ' /  of  leading-l ine el fects on passerines ln the lor lands has to

be re-coneider 'ed, u6ina the nelr  lo cn surveiLlance radars at the S$iss airpoics.

After the experience in the Alps i t  0ray be assured that aleo in the lovlands

pronounced topographicat elenrents deviating at a snall engle froro lhe prin-

c - p 1 ]  l i r e L l j  n  o f  1 r ; ' _ . l r o l  t r a l r o : r s  o f  p a s s e r i n e s .

c )  l a r s e  . " 1  e  r p u - a r r  n  o f  l i r o  o i g r l r . o r  r ' o r s  l h e  A l D s

Sun'ei l lance and trackina radar studies in the S{iss loir lands shoned thst the

principal . i i rect ion of night nigmnts is in th-" oi ier of  24o to 25oo in autuEn

and about 6o0 in spr ing, r€gardless of r ' is ibi l i ty and f l ight leve1. In contnst

to this f inr l ing the f i iaht direct ions of i i8ht mt€"rants to be expected fron cage

ex.eriments and ringing results are in the orler of zla to 22aa in autunn and
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kn AGL bir is/5o tr2 l": T.t*" birds/kn'

a b o u t  l o ' i n  s F i i n a -  T h u s ,  t h .  d . . . i t i e s  o f . i s h t  r i g r a t i c n  i i  t h e  S , * i s s  L o } J -

lanCs ma be soxeFhat hieher in euturm and sonewhat smal ler in spr ing connar '- 'd

+ ^  + h a  c r . ^ i h e r  r " . i c . r h .  . ^ - f !  . r l  \ { , . s t  o f  S r i t z e r l a n C .  F r r t h e r  s t u d i e s  i r

col laborat ion Hith Cer ' :xan./  a.d fr l ic.  1r-6 ne.essar/  to sho{,  ho{ far:rot  the

r l . s   r  -  . . .  - .  . 8 . . - 1 t . .

5.  MeasLrrcnents ai  bird nl :bers

: ' .  '  i  ^  E r " ' , a r

The inl . -"nsi tv ol  . igr. t ion m|rv be in. l icsted as t ie frequency of birds !3s- '1r,q

a certaln l lne per^p€.. l rcurar t)  lh" nr incipaL Cirect ion of nigrat ion, Addins

al l  the frecrenci-"s for i . , i  l 'cr  1.bl ]  ni f i - . .ei t  al t i tuCes ve gel:  the f i igrat ion

traff ic rate fvrn = : i r :s rer kr ol  f rcnt r-"r  hourJ. MT? depends on the ground

s p e e d  o f  t h e  b i r . l s  3 . d  h e n c e  o n  t n - . . r . l r r L j n q  ! i n d s i  i t  m a v  b e  c o . s i d e r e d  e s

a neasu.e of the niorress of r . r i .nt iot  dur ir .q the niqht in questror. '

l i i tb res."ct  to the tr i . ' r  s l . r_ike F..alen i t  is mcre inlortant to knot the density

of birds airbon :ho're a c-- t2in su{^ce or r i th in a certai  vol , l -me of air .  In

n - . F -  .  s F i  - .  p  i o  I  
- D  

! "  ^  l c . l 1 _ "  n e  v \ l  | n F  o f  I r . g r a t i o n

(nl  = r i r . ls v i thin ar1 air  colunn above a surf lce of I  km an breadth and 50 kn

i n  l e n s t h ) .

b) densit ies of noctumsl nis.at ion a'"  4 hei6ht ba..ds under opt inal  eeteoro-

logical  c,)nd i t icns

o- l
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8
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2 o

,

r l a
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lnoo

t o t a l _  1 . 2 ^  , .  2
\,ry)

In the dav-t ine thc tctai  nurber of hir ls lxa'r  be siml lar.  but thev 8re not

dlstdbut.d ur l iomly t l - roushJut t ie air  .nacei instead thev are congregated

in f locks. I f  re assrrne .  mear, f l rck size of 1o in spl lng, }{e get loo to 175

targets/5c kn' .  In autunn the nurl 'er of  aiarnnts mav r€ach three t ioes the

sprirg nunberst but the nu.ter o:  f l . .ks 1r.cr-aases less, bec:use of larger

aver.se f iock . i  ze,

I
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A comparlsor of the changes in Mni and VIU frco ni6ht to night with L.re correspond-
i ig sr, 'ncpt ical  weather neps indicates that in spr ing and auturnn there is a ten_
dency for highest intensit ies of mignt ion to occur when a high_pressure area
l ies to the r iqht erd,/or a roir-pressur-e erea l ies to the lef t  of  the main vector
of nigrat ion in the area considered. i tovever,  tn S$itzerta, '1d this ge]]elal
tendencv seems to be sonewhat concealed b,r  Ccftect ing oi  corcentrst l fg el . i .ects
of the mou.tain ran,-es cf  the Jura ard the At.s.
Our f : i r : r t  t r ia ls with mutt ipte regressi .n analyses presented at the tsSLtE neet ing
in 1974 fai led to suDport the €ien-"rat theow. In the nean t ine $e tr1e1 ro ex_
clude tossible sourcei of  e.rcrs | , rr :  r)  tat<ing as Cependert  var iabie o.Ly  re
noven.nts in the nain sector.  of  m,grat ion (rn autLrmn Sit) ,  2) account1| l€!  ior the
seasonal change in the anount of aigret ion. _:)  inprovrng the erctusion oi .rnsects,
4) intr 'oducing square terns for the indepenaent var iabtes, in or i , . r  ro ger
Detter apDroximations of non_t inea. relat i .nships.

The prel ininary resutts giveJl  in th-o Tabte betol{  (baeed on 50 autumn nights)
coEe closer to the general  theory then the resutts of t . l?4: :osi t ive correlat ion
.tr :h tai lwind and negat ive corr€tat ionr l i th crossr ind ca_' l  be erptaineo rrrx re_
spect to thc s- l rr16.t ical  s i tuat lon, l ]ut  the corretEt lon ui th the square of the
pr-airsure trend is far f rom anv exrLanat ion, and the to]{  co.refat ion coeitr .crents
are nor re4r co.vlnclng.

DEPEI.]DENT VARI AB LE : Volume of SW-migrat ion
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