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Table 1. General linear models for densities of four corvid species wintering in urban parks of Warsaw dur-
ing 1977–2003. Year and day from 1 October were model covariates, and park (SAS, KRA, ZER; see text)
and snow occurrence (presence/absence) were fixed factors. Values of F statistic and respective signifi-
cance levels are presented. Symbols (+/–) denote the direction for significant covariate effects, and “NS” in-
dicates a non-significant effect (not included in the final model). Significance (P) levels: * <0.05; ** <0.01;
*** <0.001.

Source Rook Jackdaw Magpie Hooded Crow

Model 54.37 *** 31.65 *** 19.71 *** 28.52 ***

Intercept 28.00 *** 56.64 *** 6.33 * 64.80 ***

Day (+) 132.66 *** (+) 16.32 *** (–) 15.56 *** (–) 30.33 ***

Year (–) 28.19 *** (+) 57.37 *** (+) 6.91 ** (+) 66.97 ***

Park NS 43.78 *** 29.17 *** 16.41 ***

Snow occurrence 18.28 *** 11.56 *** NS NS

Park x Snow NS NS NS NS

Variance explained (R
adj

2
) 38.4 37.4 23.5 30.6

Levene’s test (P value) 0.986 0.452 0.261 0.418



����
 ������� &�
���� ���(��� 3 ��� ,3�2 ����R��
!�
 !�
�� "	��	(�� �� ���!�� .,0/7� 7�-Q� 314�3
����R��8 ��� �		��� )
	( .,6,A� 6�-Q� 312�7
����R��8� ��� ��������� 	" ����� �	
&�� �!����� ���#
��"������� ��!����� 	� ��� �������� &�
������(���
��� �=��!��	� 	" ��� ����
����	� ���(��� !�
� ���
���!���� !�
�	�� (���� (�� �	� ���� ��� �� ��� 	"
��� "	 
 �	����� ��� "���� �	���� �=!������ 241
4-Q 	" �!�����#�!���"�� &�
�������� �� �������
.����� ,8�

��������� 	" ��� "	��� �!����� ������� �����"�#
������ 	&�
 ��� � � ��#(����
 ����	� .����� ��� /3
���� "
	� +��	��
 , �	 ��� ��� 	" �������
5
����� ,� 9��� ,8� ��� ��������� 	" �		� ��� '���#
��( ���
������(���� ��	�� 	"���!�� ����		���
)
	( ���
����� � 
��� ��� ����	� .9��� ,8� ���
��������� (�
�  ������� � 
��� ,/0012334� �	(#
�&�
� �		� ������� �����"������� ���
������ ���

��� ��
�� 
�������� �!����� �����"������� ��#
�
������ � 
��� ��� �� �� ���
��

$� ����
��� ��������� 	" ��� "	 
 �!����� 
�#
��
����� &�
��� ��	�� !�
�� ��� (�
� �	(��� ��
J%�� ��� ��������� 	" '�����(� ���!�� ���
�		��� )
	( �����"������� ��""�
�� ��	�� ���
!�
��� � � �	 ����
 !����
� (�� 
��	
��� .9��� 28�
'�����( ������� (�� ������� �� ;:; ��� �	(��� ��
J%�� � �������� ������
 �	 ����		���	(�&�
� ���
��""�
����� "	
 ��� �		� (�
� �	� �����"������ ���
��� &�
����� !�
� (�� ���
�"	
� �=�� ��� "
	� ���
"���� �	��� .����� ,8� ��� ������� 	" ���!�� (��
��� �������� ��� ���� 	" �		���)
	((�� ��� �	(#
���� �� @�:�

��� !
������R������� 	" ��	( �����"�������
�""����� 	��� �		� ��� '�����( ���������� K	��
�!����� �����"������� �������� �� ��� �� ���� !�
��
�" ��	( (�� !
������ $� �	��
���� ��	( ��� �	 ���#

7A +�>$; 9%>>$): F	�� -0� 23,3

Fig. 1. Densities of four corvid species wintering in urban parks in Warsaw during October–December
(value 1 on horizontal axis = 1 October) during 1977–2003. The density values are standardized residuals
of the GLM after excluding the effects of year, park and snow (see Table 1).
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Fig. 2. Densities (mean + 95%CI) of four corvid species wintering in three urban parks in
Warsaw (circles = SAS, squares = KRA, triangles = ZER; see text) separately for periods
with (1) and without (0) snow cover. Jittering along the x axis was used to distinguish
overlapping symbols. The density values are standardized residuals of the GLM after ex-
cluding the effects of year and day of the season (see Table 1).
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Fig. 3. Vertical distribu-
tion of Rooks and
Jackdaws (percent-
ages of individuals ob-
served perching on
trees) in three urban
parks in Warsaw (cir-
cles = SAS, squares =
KRA and triangles =
ZER; see text) in rela-
tion to the depth of
snow cover.
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