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A ls i rac t

1. observations with the sulvei l lance ladlar at Zurich ai lport sho{ thai

the prevail in€ part of nig?ation in nort l lel:n Switzerland takes place on a

broad front. The horizontal distr j .bution of echoes is nearfy honogeneous

in day and nighi nigration. The principal al irection of nigration is Sll  in

autuEn alrd NE in spring..

2. As an exception, rooks sometines seen to use topographic featules as
guiding l ines. Species using guiAiag: l ines need furthor study with respect

to the bird hazaral problenl. guid.ing l ioe€ have lot the character of a rout;
the te1m "oigration rout'r should thelefoxe be used ve"y cautiously.

J. The use of e tracking ?ad.a! of the type " Superf ledernaus , '  ai loved tc
sample quantitat ive &nd quaLitative data on gpxing oigr:ation io northern

S1,l i tzerlancl.

4. The quali tat ive analysis of nigration vas based oD autoEatic tracking:
of single targets al laL cotspriges: a) measurenents of tFound speed, height

and t lack, b) lecording. of echo signatures beseal on Aco-sigrals, c) neasu-
renents of upper winds lr i th raalar-trackeal ba11oons, d) c.fculatj-on of air
speed anal heading vith the help of tbe Beasured winal data..

5. The quentitat ive analysis vas based on a vert ic.-f bern pethoC j-nFrovod

by toeasurements with Lov elevation of the beao. fhe frequency of bird tarl-

SetE could be aleterdinated betveen Jo n and 4ooo n a.bove ground. Density
of niB!.ation was calculateal with the help of the neesureai ground speeal of
mig?ation,

6, The echo signatures al low to el ininote unwantei l  echoes, to al isceln
single bj.rds and groups, to deteininate the size ol single birds and f locks
end to establish a provisioltal classif ica+ion of bitd tarEets according to
their f l ight cha.racteri st ic s "

7 .  l r l os  L  o f  t he  b i rds  2 re  smr l l  nnes ,  d r l y  14  r , , p -e  o f  : e . J iu {o  .nd  on l y  4 /
o f  l a rge  s i ze  "

:  B. ^nalysis of echo siglatu?es show bhat nigl t  nigrat ion, oplosi te to the

f locked dal '  rqigrat ioq, consists of s in61e bir i ls se!:usted froor each othe?

-r-



by spacos of 1oo

together, perhaps

fo. The average aftitude dlstribution shol,rs
2ooo m. Jort of night nigrants fly belo\,r 7oo
mj-grants f ly belolr  4oo D. large birds seem
fl i ,ght levels.

to

by
, oo  o "  I t  seens  th r t  a  pa r t  o f  t hese  b i ra l s  a rc  ho ld
sooc  so r t  o f  soc i s l  re11 . ! i  ons r r i p .

9. the air speed of night nig?ants increases ith beight (mo?e than coulal
le explaineal \ .r i  th the clecrease of air density). Air speedl decreases in tai l
yiDds snd incleases in head winds,

lhat )o'1i of af l  birds fIy below

n, the sarne lercentage of day

to have a tendency for higher

11. ALtitude dist l ibution anal intensity of nxigration vaay 04 e Ia?ge scale
accorcl ing to the weather aterelopneDt. Highest density of nig?ation occurs
ni.th a hi.gh pressure srea to the rig.ht and (or) e 1ow pressure area to the
left of tbe nain vector of oigration.

Eighest level.s o.f nigration occur tar aray frcrn thc Cist;urberlce zone€,
of loi{ lressure aleas s?ecial ly $ith fol lotr ins l ,r inals.


