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B e s ta n d s a u fn a h m e  d e r S o m m e rv ö g e l d e s  W e s t f r ie d h o fs  
_____________B e itra g  zu r S ta d ta v ifa u n a  M ü n c h e n s __________

vo n  G ü n te r B a n se

I .  E in le i tu n g  * 2

P u b l iz ie r te  a v ifa u n is t is c h e  S ie d lu n g s d ic h te u n te rs u c h u n g e n  im  a l lg e m e i
ne n  -  s p e z ie l l  A n a ly s e n  de r V o g e lw e lt  in  S tä d te n  -  fe h le n  in  B a ye rn  
w e itg e h e n d . Q u a n t i ta t iv e  E rg e b n is s e  vo n  S o m m e rv o g e lb e s tä n d e n  in  de r 
" f r e ie n  L a n d s c h a ft"  l ie g e n  vo n  K O LLE R  (1 9 7 o ) ,  H E IS E R (1 9 7 4 )  und 
B E Z Z E L  (1 9 7 4 ) s o w ie  z . B .  V ID A L  (1 9 7 5 ) v o r .  Für d ie  G ro ß s ta d t 
M ü n c h e n  s in d  u n te r a n d e re m  b is h e r  V e rö ffe n t lic h u n g e n  v o n  B E Z Z E L ,  
K O L L E R , B Ü C H E R  (1 9 6 6 ) ,  W Ü S T  (1 9 7 o , 1973) und E N G E L H A R D T  
(1 9 7 4 ) e rs c h ie n e n . D ie  fo lg e n d e  S tu d ie  is t  a ls  w e ite re r  B e itra g  zu r 
A v ifa u n a  M ü n c h e n s  zu  w e r te n .

Für M ita r b e i t  ha be  ic h  den  F reun den  und K o lle g e n  J .  M E IE R  und O . 
H E R R M A N N , fü r  H in w e is e  z u r S tu d ie  D r .  JÜ R G IN G  und D r .  D U H M E  
s o w ie  fü r  e n g a g ie r te  U n te rs tü tz u n g  den  H e rre n  d e r F r ie d h o fs v e rw a ltu n g  
z u  d a n k e n .

D ie  D u rc h s ic h t  d e s  M a n u s k r ip ts  b e s o rg te  d a n k e n s w e rte rw e is e  H e rr D r .
J .  R E IC H H O L F .

2 .  B e s c h re ib u n g  de r U n te rs u c h u n g s f lä c h e

D e r W e s t f r ie d h o f  M ü n c h e n  (5 1 o  m  N N ) l ie g t  z w is c h e n  d e m  O ly m p ia g e 
lä n d e  und d e m  N y m p h e n b u rg e r P a rk  im  N o rd w e s tte i l  de r S ta d t und u m 
fa ß t in  s e in e r  d e rz e it ig e n  E in fr ie d u n g  4 6 ,6  h a .  S ü d l ic h ,  ö s t l ic h  und 
n ö rd lic h  is t  d e r F r ie d h o f vo n  d e r B a ld u r - ,  O rp h e u s - ,  D a c h a u e rs tra ß e  b z w . 
d e m  W in t r ic h - R in g  e in s c h l ie ß l ic h  e in e s  s c h m a le n ,  b ra c h lie g e n d e n  S t r e i 
fe n s  u m g re n z t,  im  W e s te n  s c h lie ß t  e in e  K le in g a r te n a n la g e  a n .

B e z ü g lic h  de r V e g e ta t io n s s tru k tu re n  lä ß t s ic h  d ie  U n te rs u c h u n g s f lä c h e  
in  m e h re re  T e ilb e re ic h e  g l ie d e rn .  D ie  je w e i l ig e n  q u a n t i ta t iv e n  A n g a b e n  
s in d  S c h ä tz u n g e n  und D u rc h s c h n it ts w e r te .  E in e  in  d e r O r ig in a la rb e it  a u s 
fü h r l ic h e re  v e g e ta t io n s k u n d lic h e  A u fn a h m e  de r E in z e lf lä c h e n  w ird  h ie r  
nu r z u s a m m e n g e fa ß t w ie d e rg e g e b e n .

K u rz fa s s u n g  de r U n te rs e m in a ra rb e it  L a n d s c h a fts ö k o lo g ie  an de r 
T U -M ü n c h e n /W e ih e n s te p h a n  1977
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F lä che  A  ( 1 2 ,3  h a ) ,  F lä c h e  E  ( 1 7 ,3  h a ) :

B a u m s c h ic h t B - j : H öhe  2 o -2 5  m ; A l te r  m in d .  8o J a h re ; S ta m m 
u m fa n g  ( in  1 m  H ö h e ) o , 3 - 1 , 2  m ;  A b s ta n d  d e r E in z e l b ä u m e  
1 -1 5  m ;  D e c k u n g s g ra d  u n re g e lm ä ß ig  5o (3 o  %) ; L a u b a n s a tz  in  
4 -6  m  H ö h e ; Z w e ig s tru k tu r  m e h r s e n k re c h t a ls  w a a g e re c h t = S W  
(H A B E R  1963) ; d o m in a n te  A r te n ,  g e o rd n e t n a ch  A r tm ä c h t ig k e it  
(n a c h  B R A U N -P L A N Q U E T  1 9 6 4 ) ,  in  F lä c h e  A :  4  ( 5 o -7 5  %) S p i t z 
ahorn  A c e r p la ta n o id e s ,  2 ( 5 - 2 5  %) W in te r l in d e  T i l i a  c o rd a ta  und  
W e iß b irk e  B e tu la  v e r ru c o s a , w e ite r h in  8 A r te n  k le in e r  5 % b is  
s p ä r l ic h  v o rh a n d e n ; in  F lä c h e  E : 4 W in te r -  und S o m m e r l in d e  
T i l ia  p la t y p h y l lo s  in  A l le e n ,  2 W e iß b ir k e  s o w ie  L ä rc h e  L a r ix  
d e c id u a  und R o b in ie  R o b in ia  p s e u d a c a c ia ,  2 A r te n  k le in e r  5 %; 
d ie  F lä c h e  A  w e is t  e in e  B a u m s c h ic h t B 2 m i t  D e c k u n g s g ra d  5 % 
und e in e r  H öhe  b is  15 m  a u f ;

S tra u c h s c h ic h t :  H öhe  in  b e id e n  F lä c h e n  2 -5  m ;  D e c k u n g s g ra d  1 o -1 5  %; 
Z w e ig s tru k tu r  S W  b is  a u s s c h l ie ß l ic h  w a a g e re c h t = W W ; d o m in a n 
te  A rte n  ( a l le  in  H e c k e n fo rm  m it  c a .  2 m  H ö h e ) ,  in  F lä c h e  A :
5 (7 5 -1 o o  %) H a in b u c h e  C a rp in u s  b e tu lu s ,  2 S p ie rs t ra u c h  S p ira e a  
s p e c . und R o tb u c h e  F agus s y lv a t ic a ;  in  F lä c h e  E :  3 (2 5 -5 o .% )  
R o tb u ch e  und F e ld a h o rn  A c e r c a m p e s tre ,  2 L e b e n s b a u m  T h u ja  O c c i
d e n ta l is ;  w e ite re  S o l i tä ra r te n  in  b e id e n  F lä c h e n  k le in e r  5 % b is  
s p ä r l ic h ;

G ra b s te in s c h ic h t 1 -2  m ; M a te r ia l  S te in  und H o lz ;
K ra u ts c h ic h t:  H öhe  o ,4  m ;  D e c k u n g s g ra d  1 5 -2 o  %; G ra b s c h m u c k 

p fla n z u n g e n ;
A n te il  an R a s e n flä c h e n  25 (4 o  %) , d e r an K ie s - ,  T r it tw e g e n  und  

P lä tz e n  2o (1 5  % ).

F lä c h e  B ( 8 ,5  h a ) ,  F lä c h e  D ( 5 ,o  h a ) , a u s  je  d re i T e i l f lä c h e n  
z u s a m m e n g e s e tz t :

B a u m s c h ic h t:  H öhe  8 -1 5  m ; D e c k u n g s g ra d  5 -1 o  %; Z w e ig s t ru k tu r  
S W ; L a u b a n s a tz  in  2 m ; d o m in a n te  A r te n :  W e iß b ir k e ,  S o m m e r - ,  
W in te r lin d e ,  P ru n u s  s p e c . ;

S tra u c h s c h ic h t :  H öhe  o , 5 - 5 , o  m ;  D e c k u n g s g ra d  2o  (5  % ); Z w e ig 
s tru k tu r  S W -W S  ( = m e h r w a a g e re c h t a ls  s e n k re c h t ) ;  d o m in a n te  
A r te n : Z ie rs t rä u c h e r  w ie  z . B .  L ig u s te r  L ig u s tru m  v u lg a re ,  W e ig e l ie  
W e ig e la ,  S c h n e e b a ll V ib u rn u m  s p e c . ,  u . a .

F lä che  D oh ne  G ra b s te in e ;
A n te il  an R a s e n flä c h e n  4o  (7 o -8 o % ) , d e r an K ie s w e g e n  15 ( 1 o -1 5  %) ;

F lä c h e  C ( 2 ,9  h a ) :

4o Ju n g b ä u m e  in  4 A r te n  b is  5 m  H ö h e ; D e c k u n g s g ra d  k le in e r  3  %; 
R a s e n flä c h e  80 %; K ie s w e g e  2o %;

F lä c h e  F ( 0 , 6  h a ) :  F r ie d h o fs g ä r tn e re i.
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3 . M e th o d ik  d e r B e s ta n d s a u fn a h m e

D er B ru tv o g e l b e s ta n d  w u rd e  1977 n a ch  den R ic h t l in ie n  z u r S ie d lu n g s d ic h te 
u n te rs u c h u n g  (E R Z  e t a l - 1968) e r fa ß t .  Für d ie  E in tra g u n g  w u rd e n  P ro 
b e b lä tte r  e in e r  F r ie d h o fs ü b e rs ic h ts k a r te  im  M a ß s ta b  1 : 4o oo  v e rw e n d e t.  
In s g e s a m t fa n d e n  s e c h s  E x k u rs io n e n  v o m  1 8 .4 . - 2 5 .6 . 7 7  (1  x  A p r i l ,
3 x  M a i und 2 x  J u n i)  in  de r T a g e s z e it  v o n  50 0 -1 1 0°  U hr s t a t t .  D e r 
Z e ita u fw a n d  la g  be i 23 S tu n d e n , d a s  e n ts p r ic h t  c a .  3o M in u te n /h a .

4 .  E rg e b n is s e  * 4

T a b . 1: S o m m e rv o g e l b e s ta n d  d e s  W e s tfr ie d h o fs  1977 
R = R and bew o hne r
H ä u f ig k e i ts k la s s e n :  0 = 1  B P ; 1 = 2 - 3  B P ; 3 = 1 o -2 7  B P ;

4 = 2 8 -8 1  B P ; (B E Z Z E L  1976)

A rte n Z a h l de r 
B ru tp a a re

D O M IN A N T E N  ( >  5 %)

A m s e l 4o
Z i lp z a lp  31
B u c h f in k  3o
H e c k e n b ra u n e lle  24
S in g d ro s s e l 2o
M ö n c h s g ra s m ü c k e  2o
G rü n fin k  19

S U B D O M IN A N T E N  ( 2 - 5  %)

G e lb s p ö tte r  15
R o tk e h lc h e n  11
G ir l i t z  1o
K o h lm e i se  8
H a u s s p e r lin g  8
Z a u n k ö n iq  8
F i t is  7

IN F L U E N T E N  ( 1 - 2  %)

S ta r  6
F e ld s p e r lin g  5
S to c k e n te  5
G a r te n b a u m lä u fe r  4
G a r te n ro ts c h w a n z  4
G a r te n g ra s m ü c k e  4

A b un dan z  H ä u f ig k e i ts -
B P /1 o  ha k la s s e

8 .6  4
6 .7  
6 ,4

4*3
4,1

3 ,2
2 ,4
2, 1

1 > ' 
1 ,7  
1 ,5

1 ,3

1,1
1,1
o ,9
o ,9
o,9
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A rte n

R E Z E N D E N T E N  ( < 1 %)

G im p e l
T ü rk e n ta u b e
K la p p e rg r  a s m ü c k e
W e n d e h a ls
B u n ts p e c h t
K le ib e r
G ra u s c h n ä p p e r
B a c h s te lz e
B la u m e is e
H a u s ta u b e
W e id e n m e is e
S o m m e rg o ld h ä h n c h e n
W a ld la u b s ä n g e r
S u m p fro h rs ä n g e r (R )
R a b e n k rä h e
K e rn b e iß e r

n = 36

Z a h l de r A b u n d a n z
B ru tp a a re B P /1 o  ha

3 o ,6
3 o ,6
2 o ,4
2 o ,4
2 o ,4
2 o ,4
2 o ,4
1 o ,2
1 o ,2
1 o , 2
1 o ,2
1 o ,2
1 o ,2
1 o ,2
1 o ,2
1 o ,2

3o4 6 5 , 1

H ä u f ig k e i t s 
k la s s e

1

0

G a s ta r te n : S tä n d ig e  G ä s te : R a u c h s c h w a lb e , M a u e rs e g le r
E in m a lig e r  G a s t : N a c h t ig a l l  ( s in g e n d )  a m  1 7 .5 .

5 , D is k u s s io n  

5 .1 .  F e h le rq u e lle n

W o h l d ie  m e is te n  B ru tv o g e l b e s ta n d s a u f n a h m e n  b a s ie re n  a u f d e r R e g is t r ie 
rung s in g e n d e r dW und a n d e re r re v ie ra n z e ig e n d e r  K r i te r ie n  zu r q u a n t i ta 
t iv e n  und q u a l i ta t iv e n  E r m it t lu n g  vo n  S o m m e rv o g e lb e s tä n d e n  n a ch  d e r 
M e th o d e  d e r F lä c h e n -  od e r L in ie n ta x ie ru n g .  E in e  w e s e n t l ic h e ,  g r u n d le 
gende  A r b e it ,  d ie  d ie  V ie lz a h l vo n  m ö g lic h e n  F e h le rn  und F e h le rq u e lle n  
be i a v ifa u n is t is c h e n  E rh e b u n g e n  und e in e  da h e r o f t  u n z u lä n g lic h e  In te r 
p re ta t io n  v o n  P o p u la t io n s d ic h te e rg e b n is s e n  e r s tm a ls  a u fz e ig t ,  l ie g t  v o n  
B E R T H O LD  (1 9 7 6 ) v o r .

D ie  G röße  d e s  U n te rs u c h u n g s g e b ie te s  W e s tfr ie d h o f ( 4 6 ,6  h a ) ,  d ie  B e a r
b e itu n g  d u rc h  z w e i B e o b a c h te r und d ie  aus o rg a n is a to r is c h e n  G rü n d e n  
e r fo lg te  B ege hun g  des G e lä n d e s  ab  frü h e s te n s  5 U hr la s s e n  b e re its  v ie le  
F e h le r in  d ie  B e s ta n d s a u fn a h m e  e in g e h e n , d ie  s ic h  a u f v e rs c h ie d e n e
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A rte n  u n te rs c h ie d lic h  s ta rk  in  ih re r v e rs u c h te n  Q u a n t if iz ie ru n g  a u s g e w irk t  
haben d ü r f te n . F e h le r vo n  m in d .  3o % s in d  be i m in d .  7 v o n  36 A r te n  
n ic h t  a u s z u s c h lie ß e n . D a zu  z ä h le n  v o rw ie g e n d  In f lu e n te n  und te i lw e is e  
S u b d o m in a n te n , be i denen  d u rc h  ih re  re la t iv  g e r in g e  Z a h l de r B ru tp a a re  
e in  b is  d re i n ic h t re g is t r ie r te  P a a re  b e re its  m a th e m a tis c h  e in e  E r fa s s u n g s 
d if fe re n z  vo n  b is  sog a r 4o % b e w irk e n  kön nen  (R o tk e h lc h e n , K o h lm e is e ,  
F i t i s ,  F e ld s p e r l in g ,  S to c k e n te ,  G a r te n g ra s m ü c k e , e b e n so  T ü rk e n ta u b e ) .  
F e h le r vo n  c a .  2 o -3 o  % l ie g e n  n a ch  S c h ä tz u n g e n  de r V e r f .  b e i de n  D o 
m in a n te n  v o r .  B e so n d e rs  be i A m s e l,  H e c k e n b ra u n e lle  und  S in g d ro s s e l 
w ü rd e n  A u fn a h m e n  der P o p u la t io n e n  ku rz  n a ch  S o n n e n a u fg a n g  und a b e n d s  
e in d e u t ig  hö here  B ru tb e s tä n d e  z e ig e n . D ie  je w e i l ig e  A n z a h l r e v ie r a n z e i
ge nde r (s in g e n d e r)  A r te n  de r R e ze n d e n te n  d ü rfte  q u a n t i ta t iv  " r i c h t ig "  
e r fa ß t s e in ,  w o b e i aber de r B e w e is  w i r k l ic h  b e s e tz te r  R e v ie re  d u rc h  
B ru t fe s ts te l lu n g  nur be i B u n ts p e c h t, K le ib e r ,  B la u m e is e  und R a b e n 
k rä he  e r fo lg e n  k o n n te .

D ie  e in d e u tig e  A u f l is tu n g  de r B ru tv ö g e l des W e s tfr ie d h o fs  n a ch  d e r Z a h l 
de r P aa re  s o w ie  d ie  da raus  a b le ite n d  zu eng g e fa ß te  B e re ch n u n g  d e r 
A b u n d a n ze n  s in d  aus oben g e n a n n te n  G ründen  an und fü r  s ic h  u n z u lä s s ig .  
E in e  E rfa s s u n g  d e s  V o g e lb e s ta n d e s  in  H ä u f ig k e its k a te g o r ie n  ( B E Z Z E L  
1976) kann  je d o c h  n ic h t in  g le ic h e r  W e is e  a ls  G ru n d la g e  fü r  z . B .  q u a n 
t i t a t iv e  V e rg le ic h s a n a ly s e n  h e rang ezog en  w e rd e n  (T a b . 1) .

N a c h fo lg e n d  s o ll  de r V e rs u c h  e in e r  In te rp re ta t io n  d e s  B ru tv o g e lb e s ta n d s -  
e rg e b n is s e s  u n te rn o m m e n , je d o c h  be i den k u rz e n  s ta t is t is c h e n  A u s w e r 
tu n g e n  s o w ie  de r V e rw en dun g  de r A n a ly s e  s e lb s t  a ls  In fo rm a t io n  fü r  
w e ite re  S ie d lu n g s d ic h te u n te rs u c h u n g e n  d ie  g e n a n n te n  F e h le r b e r ü c k s ic h t ig t  
w e rd e n .

5 .2 .  V o g e lb io to p  F r ie d h o f in  de r S ta d t

S tä d te  m it  ih re m  b e sonde ren  E ig e n k l im a ,  e in e r  K o m p le x itä t  an  H e te ro 
g e n itä t  und m it  s e lb s t  a u f k le in s te m  R aum  w irk s a m e n  a n th ro p o g e n e n  
S tö ru n g e n  b e d in g e n  e in  u n te rs c h ie d lic h e s  V e rh a lte n  g le ic h e r  T ie ra r te n  in  
d ie s e n  v e rs c h ie d e n e n  B io to p e n , so daß ih re  B e u r te ilu n g  v o m  S ta n d p u n k t  
de r Ö k o lo g ie  äu ß e rs t s c h w ie r ig  is t  (K Ü H N E L T  197o) . U m  fü r  e in e  A v i 
fa u n a  re le v a n te  U m w e lte ig e n s c h a fte n  z u m in d e s t a n nähe rnd  z u  t r e f f e n ,  i s t  
e in e  m ö g lic h s t  e in d e u t ig e , q u a n t ita t iv e  E rfa s s u n g  vo n  B io to p e le m e n te n  
u n u m g ä n g lic h .  D ie  B in d u n g e n  e in e r  V o g e la r t an p f la n z e n s o z io lo g is c h e  
F a k to re n , d ie  e in e n  g a n ze n  K o m p le x  vo n  S ta n d o r tfa k to re n  fü r  e in e  A n a ly s e  
a v ifa u n is t  is c h e r E x is te n z g ru n d la g e n  m i t  s ic h  b r in g e n , w e rd e n  ü b e r la g e r t  
von  S tru k tu rm e rk m a le n  des b e tre ffe n d e n  B io to p s  (H A B E R  1 9 6 3 ) .

F r ie d h ö fe  s in d  in  de r M e h rz a h l v o m  M e n s c h e n  neu g e s c h a ffe n e  o d e r 
u m s tru k tu r ie r te ,  o f t  u rs p rü n g lic h e  W a ld f lä c h e n  m i t  h y g ie n is c h e n  A u fg a b e n .
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D ie  im  V e rg le ic h  zu  an d e re n  S ta d tb io to p ty p e n  g e r in g e re  m e n s c h l ic h e  
N u tz u n g s -  und S tö ru n g s in te n s itä t  d ü r f te  neben  de r A b h ä n g ig k e it  d e r 
A r te n v ie l f a l t  v o n  G röße  und S tru k tu r  e b e n so  A u s w irk u n g e n  q u a l i t a t iv e r  
und q u a n t i ta t iv e r  A r t  a u f e in e n  B ru tv o g e l b e s ta n d  in  F r ie d h ö fe n  (E R Z  19 6 4 ) 
oder ä h n lic h e n  P a rk a n la g e n  h a b e n .

D as  E rg e b n is  de r U n te rs u c h u n g  im  W e s t f r ie d h o f  (T a b . 1) w ird  im  fo lg e n 
den m i t  d e r d u rc h s c h n it t l ic h e n  S ie d lu n g s d ic h te  e in e r  d re i jä h r ig e n  B e 
s ta n d s a u fn a h m e  a u f d e m  Z e n t ra lf r ie d h o f  in  B o n n -B a d  G o d e s b e rg  ( K E M -  
M E R E R  1976) s o w ie  de n  A b u n d a n z w e rte n  v o n  d re i T yp e n  v o n  G rü n a n la g e n  
in  H a m b u rg  (E G G E R S  1975) v e r g l ic h e n .  Z u r Ü b e rp rü fu n g  d e r h y p o th e 
t is c h e n  V e r te i lu n g  de r V o g e lp o p u la t io n e n  in  d e n  g e n a n n te n  F lä c h e n  w ir d  
de r K  2 (C h i- Q u a d r a t ) - T e s t  h e ra n g e zo g e n  (B E R T H O L D  e t a l . 1974) n a c h  
der F o rm e l

2
k

ü
i = 1

( f .  -  P . )

f '
( s .  T a b . 2 ) .

X ^  e r re ic h t  e in e n  s e h r ho hen  W e rt v o n  2 4 8 ,8  m i t  k -1  = 5 -1  = 4 F r e i
h e its g ra d e n .  D a  de r G re n z w e r t  v o n  o ,o 1  = ‘'3 .2 8  v o m  e r re c h n e te n
W e rt w e i t  ü b e rs c h r it te n  w ir d ,  kan n  m i t  e in e r  I r r tu m s w a h rs c h e in l ic h k e it  
vo n  P <  1 % a n g e n o m m e n  w e rd e n , daß d ie  fü n f U n te rs u c h u n g s f lä c h e n  
u n te r s c h ie d l ic h  d ic h t  b e s ie d e lt  s in d .  D e r a u s s c h la g g e b e n d e  G ru nd  d a fü r  
is t  d ie  E in b e z ie h u n g  de r z w a r r e la t iv  k le in e n ,  d o ch  d u rc h  h ö h e re  A b u n d a n z -  
w e r te  c h a ra k te r is ie r te n  G rü n a n la g e n  B Z ,  H B  und  H S . D ie  p r a k t is c h  g le ic h  
g ro ß e n  P ro b e flä c h e n  M W  und H J  (T a b . 2 ) s in d  d a g e g e n  m i t  x ^  = 2 ,9 o  
( P > 5  %) n ic h t  s ig n i f ik a n t  u n te rs c h ie d l ic h  d ic h t  b e s ie d e l t .

B e i d e r  V e rw e n d u n g  de r F o rm e l de r D iv e r s i tä t  D = -  X  Pj In  p j n a ch
S H A N N O N  & W E A V E R  (1 9 4 9 ) s o w ie  de r B e u r te i lu n g  d e r " s p e c ie s  e v e n n e s s "
J ' = |-i------ -— (E r lä u te ru n g  s .  B E Z Z E L  & R E IC H H O L F  1974 und v o r  a lle mm a x
R E IC H H O L F  1974) s c h e in e n  s ic h  -  a n a lo g  z u  E rg e b n is s e n  v o n  B E Z Z E L  
(1 9 7 4 )  -  e b e n so  e tw a  g le ic h  g roß e  A u s b ild u n g s g ra d e  d e r h ie r  ab e r n u r 
g e r in g e r  v e rs c h ie d e n e n  A r te n d iv e rs  ¡ tä te n  d e r fü n f  U n te rs u c h u n g s f lä c h e n  
a u fz u z e ig e n .  D ie  G ra de  l ie g e n  je d o c h  m i t  c a .  6 5 -8 o  % u n te r  d e n e n  in  
a u ß e rs tä d t is e h e n  B e re ic h e n  fe s tg e s te l l te n  W e rte n  v o n  z . B .  7 5 -9 o  %
( B E Z Z E L  l . c . )  o d e r 8 o -9 o  % (V ID A L  1975) und  d o k u m e n t ie re n  g e n e re ll  
w ie  b e i B E Z Z E L  (1 9 7 4 ) d ie  a n th ro p o g e n e  B e e in f lu ß u n g  de r B io to p e  
(T a b .  3 ) .

E in e  e in g e h e n d e re  In te rp re ta t io n  a l le r  A r te n d iv e rs i tä ts w e r te  s o l l  un d  k a n n  
a u fg ru n d  fe h le n d e r U n te r la g e n  und v o r a l le m  w e g e n  d e r n o tw e n d ig e n  E in -  
k a lk u l ie ru n g  z a h lre ic h e r  F e h le rq u e lle n  ( s .  5 . 1 . )  n ic h t  e r fo lg e n .  E in  u n 
te r  E in b e z ie h u n g  d e r g e s c h ä tz te n  F e h le rq u o te n  re in  h y p o th e t is c h  a u fg e 
s t e l l t e r  W e r t fü r  den  W e s t f r ie d h o f  lä ß t z . B .  e in e  A b w e ic h u n g  d e r A r te n -  
d iv e r s i t ä t  v o n  m in d .  »0 , 1  n ic h t  a u s s c h lie ß e n .
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G ru n d s ä tz lic h  ha t s ic h  je d o c h  g e z e ig t ,  daß d ie  S ie d lu n g s d ic h te  v o n  
B ru tv o g e lp o p u la t io n e n  in  F r ie d h ö fe n  e tc .  seh r s ta rk ' vo n  e in e r b e s t im m te n  
S tru k tu ra u s p rä g u n g  de r B io to p e  a ls  G ru n d la g e  de s  A n g e b o ts  an  N is t -  
und N a h ru n g s v e rh ä ltn is s e n  a b h ä n g e n .

5 „ 3 .  B io to p s tru k tu r  und B ru tv o g e l b e s ta n d  W e s tfr ie d h o f

D er S o m m e rv o g e lb e s ta n d  im  W e s tfr ie d h o f z e ig t  u n te rs c h ie d lic h e  A b u n -  
d a n z w e rte  a u f den d u rch  u n te rs c h ie d lic h e n  V e g e ta t io n s w u c h s  g e k e n n 
z e ic h n e te n  T e ilf lä c h e n  A -E  (T a b . 4 ) .  D ie  q u a n t i ta t iv e  E r fa s s u n g  d e s  
P fla n z e n b e s ta n d e s  der F lä c h e n  s .  u n te r P u n k t 2 .

D re i P ro b e flä c h e n  s in d  -  be i der A nw end ung  d e s  Z ^  -  T e s ts  a u f F e s t 
s te l lu n g  de r G le ic h v e r te i lu n g  -  m it  x  ^  = 1 1 ,6o s ig n i f ik a n t  u n te r s c h ie d 
l ic h  d ic h t  b e s ie d e lt  ( P < 1  %) . D ie  e n ts p re c h e n d e n  W e rte  de r F lä c h e  E 
zu A z e ig e n  je d o c h  k e in e  S ig n if ik a n z ,  w o h l aber E zu  B ( P < 1  %) u n d  
A zu  B ( P = >  2 %) . D ie  v e rs c h ie d e n e n  A b u n d a n z - und A r te n z a h le n  s in d  
be i e in e r In te rp re ta t io n  e in e  F u n k tio n  de r U n te rs c h ie d e  vo n  T e i l f lä c h e n 
größe und v e r t ik a le n  R a n d lin ie n w irk u n g e n , v e re in fa c h t a u s g e d rü c k t d u rc h  
d ie  D iv e rs i tä t  der V e g e ta t io n s s c h ic h te n  (T a b . 4 ) , .  w o b e i de r A n te i l  d e r 
K ra u ts c h ic h t s o w ie  R a s e n - und W e g e flä c h e n  n ic h t  b e rü c k s ic h t ig t  w u rd e n  
( v g l .  V ID A L  1 9 7 5 ) .  E in e  K o rre la t io n  der n ie d r ig e n  W e r te  de r S c h ic h te n -  
d iv e r s i tä t  m it  a b nehm end e r T e ilf lä c h e n g rö ß e  is t  nur z u f ä l l ig .  V e r g le ic h t  
m a n  d ie  E rg e b n is s e  der F lä ch e  A m it  fü n f W a ld f lä c h e n  vo n  1o ha  b z w .  
e in m a l 5 ha im  R aum  R ege nsbu rg  (V ID A L  l . c . ) ,  so  s in d  d ie  Z a h l d e r 
B ru tp a a re  s o w ie  d ie  A bun dan z  ( B ru tp a a r /h a )  im  K ie fe r n fo r s t ,  n a tu rn a h e n  
B u c h e n -H a n g w a ld , F ic h te n fo rs t g e r in g e r -  de nn o ch  g röß e re  W e rte  de r 
S to c k w e rk s d iv e rs itä t  im  V e rg le ic h  zu  den T e ilf lä c h e n  im  W e s t f r ie d h o f  
d ü rfte n  in  fo rm a le n  G ründen  lie g e n  (F e h le rq u e lle  ? ) .

D ie  A u fs c h lü s s e lu n g  der a b s o lu te n  A rte n z a h l nach  B a u m fr e i- ,  B u s c h - ,  
B o d e n - und H ü h le n b rü te r und de ren  s p e z if is c h e  V e r te i lu n g  im  W e s t f r ie d 
ho f au fg ru n d  gegebener B io to p s tru k tu re n  a ls  w ic h t ig e r  U m w e ltp a ra m e te r  
( s .  2 . )  s .  in  T a b . 5 . D ie  p a rk a r t ig e n  Z o n e n  (D )  ohne  G ra d fe ld s e k t io n e n  
w e is e n  k e in e  B ru tp a a re  a u f .  E in  B ru tp a a r a u f der F lä ch e  C is t  R a n d b e 
w ohner .

D ie  E in s tu fu n g  der A rte n  in  B a u m b rü te r e tc .  e r fo lg te  p a u s c h a l.  M ö g 
lic h e  B u s c h -  oder g le ic h z e it ig  B a u m b rü te ra r te n  g in g e n  je w e i ls  g e tre n n t 
in  d ie  A u s w e rtu n g  e in .  D a  e x a k te s  B e s t im m e n  vo n  R e v ie re n  b z w . N e s t 
fun de  nur in  g e r in g e r A n za h l e r fo lg e n  k o n n te n , s in d  Ü b e rs c h n e id u n g e n  
der V o g e lb e s tä n d e  je w e i ls  zu N a c h b a rte il f lä c h e n  und d e s h a lb  e in e  q u a n 
t i t a t iv e  V e rz e rru n g  der A b u n d a n zw e rte  a ls  F e h le rq u e lle  zu  e rw ä h n e n .
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Im  w e ite re n  s o l l  n o ch  k u rz  a u f de n  F a k to r R a s e n flä c h e  a ls  e in  E le m e n t  
de r B io to p s tru k tu r  im  W e s t f r ie d h o f  h in g e w ie s e n  w e rd e n . D ie  b e s o n d e rs  
fü r  A m s e l,  S in g d ro s s e l (d o m in a n te  A r te n ) ,  S ta re  a b e r a u ch  a n d e re  V o 
g e la r te n  S c h a ffu n g  g ü n s t ig e r  N a h ru n g s v e rh ä ltn is s e  d u rc h  A n le g e n  u n d  P f le g e  
vo n  R a se n zo n e n  m i t  e in e m  A n te i l  v o n  2 5 -8 o  % in  den  e in z e ln e n  P ro b e 
f lä c h e n  s in d  e in  B e is p ie l  fü r  e in e  in te n s iv e  F ö rd e ru n g  b e s t im m te r  A v i 
fa u n a a rte n  in  S tä d te n  d u rc h  de n  M e n s c h e n . W e ite rh in  g e w ä h r le is te n  d a s  
m e h r oder w e n ig e r re g e lm ä ß ig e  G ie ß e n  v o n  G rä b e rn , k le in e n  R a s e n f lä c h e n ,  
d ie  re la t iv e  S c h o n u n g  de r B o d e n s tru k tu r  und de r N ic h te in s a tz  v o n  H e r 
b iz id e n  im  G e s a m tb e re ic h  d e s  W e s t f r ie d h o fs  e in  M ik r o k l im a  m i t  g u te r  
E n tw ic k lu n g  e in e r  M e s o -  (v o r  a l le m  A rth ro p o d e n  = G lie d e r fü ß le r )  und  
M a k ro fa u n a  ( z . B .  L u m b r ic id e n  = R e g e n w ü rm e r) und so  d ie  B a s is  e in e s  
fü r  d ie  V o g e lw e lt  re le v a n te n  N a h ru n g s p o te n t ia ls ,  w a s  zw a r n ic h t  m e th o 
d is c h - w is s e n s c h a f t l ic h  u n te rs u c h t,  d o ch  an z a h lre ic h e n  B e o b a c h tu n g e n  
b e s tä t ig t  w e rd e n  k o n n te .

D ie  V e r te i lu n g  vo n  4 f re i a u s g e w ä h lte n  V o g e la r te n  ( B u c h f in k ,  H e c k e n 
b ra u n e lle ,  Z i lp z a lp ,  A m s e l)  in  d e n  v e r t ik a le n  A b fo lg e n  R a se n  b is  
o b e rs te  B a u m s c h ic h t und den d ie s b e z ü g lic h e n  V e rg le ic h  de r T e i lf lä c h e n  
A ,  E m it  e in e m  e h e m a lig e n  M o o rb ir k e n w a ld  ( X )  n ö rd lic h  v o n  M ü n c h e n  
im  D a ch a u e r M o o s  z e ig t  d ie  A b b . D ie  A u fn a h m e n  e r fo lg te n  d u rc h  d re i 
je  im  Z e itu m fa n g  g le ic h e  B e o b a c h tu n g s g ä n g e . D e u t l ic h  is t  e in e  " N u tz u n g "  
d e s  B io to p b e s ta n d te ils  R a s e n flä c h e  (e b e n s o  a u ch  G ra b s te in s c h ic h t)  zu  
e rk e n n e n , o b w o h l d ie  g e r in g e  Z a h l de r e r fo lg te n  S t ic h p ro b e n  (n )  d ie  
V e r te i lu n g  n ic h t  a b s ic h e rn  k a n n .

T a b . 2 : E rw a r te te  H ä u f ig k e it  f j  ■ d e r U n te rs u c h u n g s f lä c h e n
M W  = M ü n c h e n /W e s tfr ie d h o f 
B Z  = B o n n  -  B ad  G o d e s b e rg /Z e n tra lf r ie d h o f  
H B  = H a m b u rg /B o ta n is c h e r  G a rte n  
HS = H a m b u rg /S ta d tp a rk  III 
H J = H a m b u rg /J e n is c h p a rk

i B P / P r o b e f l . B P - G e s a m t E r w a r t u n g s w e r t
1o ha (h a ) b e s ta n d  f j V

1 M W 6 5 , 2 4 6 , 6 3o4 3 8 8 ,o 1 o 8 7 ,4 / 1 3 0 , 6 x 4 6 , 6

2 B Z 9 6 , 6 1 2 ,6 1o 4 ,4 1 o 4 ,9 "  x 1 2 ,6

3 H B 1 5 7 ,5 8 , o 126 6 6 , 6 " x 8 , o

4 HS 1 6 2 ,5 1 8 ,4 299 1 5 3 ,2 " x 1 8 ,4

5 HJ 5 6 ,4 cn o 254 3 7 4 ,7 " x 4 5 , o
1 3 o ,6 1 o 8 7 ,4
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T a b . 3 : A r te n d iv e rs itä t  D ,  A u s b ild u n g s g ra d  d e r " s p e c ie s  e v e n n e s s "
J '  und % -A n te il de r D o m in a n te n  an de r G e s a m tb ru tz a h l in  
5 U n te rs u c h u n g s flä c h e n

F lä ch e A r te n  A u s b i Id u n g s - % -A n te i I de r D o m in .
d iv e r s i tä t  D grad  J ' in  % A rte n B P

M W 3 ,o 2 64 21 61
B Z 2 ,5 9 79 36 73
H B 2 ,4 3 72 32 78
HS 2 ,6 7 66 22 75
HJ 2 ,8 3 63 11 55

T a b . 4 : A b u n d a n z , A rte n z a h l de r A v ifa u n a  und S c h ic h te n d iv e r s i tä t  
de r T e ilf lä c h e n  A - E  im  W e s tfr ie d h o f M ü n ch e n

Te i I -  
f lä c h e

G röße (h a ) S c h ic h te n 
d iv e r s i tä t

A b u n d . /  
ha

A r te n

E 1 7 ,3 o ,6 5 9 ,o 3o
A 1 2 ,3 o ,7 3 8 ,5 27
B 8 ,5 o , 55 5 ,1 15
D 5 ,o o ,3 4 - -

C _ i i ! 0 ,1 1 ( o ,  3) (1 )
4 6 ,o

T a b . 5 : A n te i l  de r A rte n  der T e ilf lä c h e n  A - E  im  W e s tfr ie d h o f
M ü n c h e n  an

B a = B a u m fre ib rü te r
B u = B u s c h b rü te r
B o = B o d e n b rü te r
Hö = H ö h le n - /H a lb h ö h le n b rü te r

Te i I -  
f  lä che

% B a B u

E 2o (6 ) 43 (1 3 )
A 22 (6 ) 41 (1 1 )
B 2o (3 ) 73 (1 1 )
D
C

A rte n  (n )

B o Hö S u m m e

7 (2 ) 47 (1 4 ) 3o
11 (3 ) 37 (1 o ) 27

7 (1 ) - 15

(1 )

©Ornithologische Arbeitsgemeinschaft Werdenfels; download www.zobodat.at



17

A b b . :

V e r te i lu n g  v o n  v ie r  V o g e la r te n  in  den V e g e ta t io n s s c h ic h te n  d e r T e i l 
f lä c h e n  A  und E  im  W e s t f r ie d h o f  s o w ie  e in e s  e h e m a lig e n  M o o rb ir k e n -  
w a ld e s  n ö rd lic h  v o n  M ü n c h e n  1977 (o b e n ) .

B 1
b 2

= O be re  B a u m s c h ic h t ab c a .  15
= B a u m s c h ic h t ( c a . 5 -1 5  m )

s = S tra u c h s c h ic h t
G = G ra b s te in s c h ic h t
K = K ra u ts c h ic h t
R = R a s e n flä c h e

B u c h f in k H e cke n b ra u n e i le Z i Ip z a lp
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Z u s a m m e n fa s s u n g

1 . E in e  a v ifa u n is t is c h e  B e s ta n d s a u fn a h m e  1977 im  W e s t f r ie d h o f  
(4 6 ,6 .  ha ) e rg a b  3o4 B ru tp a a re  in  36 A rte n  in  e in e r  A b u n d a n z  v o n  
6 5 ,1  B P /1 o  h a .

2 .  In  der D is k u s s io n  de r E rg e b n is s e  w ird  a u f F e h le rq u e lle n  m i t  d e m  
V e rs u c h  ih re r Q u a n t if iz ie ru n g  e in g e g a n g e n .

3 . D e r S o m m e rv o g e l b e s ta n d  des W e s tfr ie d h o fs  w ird  m i t  w e ite re n  
S ie d lu n g s d ic h te d a te n  in  S tä d te n  und e in ig e n  W a ld ty p e n  v e r g l ic h e n  
s o w ie  e in e  K o r re la t io n  de r A b u n d a n z - und A r te n z a h le n  in  d e n  F r ie d 
h o fs te i l  f lä c h e n  s e lb s t  zu  de r je w e i l ig e n  D iv e rs i tä t  de r V e g e ta t io n s 
s tru k tu r  und de r F lä ch e n g rö ß e  fe s tg e s te l l t .

4 .  E in  V e rg le ic h  de r V e r te i lu n g  vo n  v ie r  V o g e la r te n  in  den  V e g e ta t io n s 
s c h ic h te n  im  W e s tfr ie d h o f und in  e in e m  a u ß e rs tä d tis e h e n  W a ld  
d o k u m e n t ie r t  z . B .  d ie  a n th ro p o g e n e  F örde rung d e s  B io to p e le m e n ts  
"R a s e n "  und d e sse n  p o s it iv e  A u s w irk u n g  a u f b e s t im m te  A v i fa u n a 
a r te n .

S u m m a ry

B ird  c e n su s  in  a c e m e te ry  o f M u n ic h  (W e s t f r ie d h o f)  .

1 . In  1977 in  th e  W e s tfr ie d h o f a rea  o f M u n ic h  ( 4 6 ,6  h e c ta re s )  3 o 4  
b re e d in g  p a irs  o f  36 s p e c ie s  c o u ld  be fo u n d ; th is  m e a n s  a 
d e n s ity  o f 6 5 ,1  p a ir s /1 o  h e c ta re s .

2 .  P o s s ib le  e rro rs  o f th e  c e n su s  a re  d is c u s s e d .

3 .  The re s u lts  are  c o m p a re d  w ith  d e n s it ie s  o f b re e d in g  b ird s  in  
o th e r to w n s  and s e v e ra l ty p e s  o f  w o o d la n d  a re a s . The c o r r e la t io n  
b e tw e e n  n u m b e r o f s p e c ie s  and in d iv id u a ls  in  s a m p le  p lo ts  o f  
u rban  c e m e te r ie s  and s tru c tu re  d iv e r s i t ie s  and s iz e  o f a re a  is  
c o n s id e re d . 4

4 .  The d is t r ib u t io n  o f 4 s p e c ie s  in  d if fe re n t  v e g e ta t io n  la y e rs  compa
red  w ith  a w o o d la n d  a rea  o u ts id e  th e  to w n  s h o w s  th a t th e  s p e c ia l  
h a b ita t ty p e  " la w n "  fa vo u re d  by m a n  has a g re a t in f lu e n c e  o n
the  ab unda nce  o f s e v e ra l b ird  s p e c ie s .
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