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I. ����
�6�yD 1z�BC�� U�{�D�|D�� }~=�=��E�-7��K20 2aK� 2000

"�A&%�F�G?D��6�?�20 �6HE���Q( (2000) �Q�0����0 �?M��
L-3 3�4I��6� � 
 4.1 km ��J��&� �K 9e�(�
 2eX� 
 2 km/e�LC�M
C� '�L-fNCO��P�$2��,��%xQK2 (Table 1)0 ?L� ;��p���?@��
=��	�0�8� ��K%���J�h[�$��� Z#�$� � ��?@�RS(�0�
8��TU�C���Eg�� ��%��=�K20 �6�!��������K2 � �K&��
V��L'?M?(�20
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_¤¦§,£2|� ¯YZ°�	YZ°�X,��20 ��Q( (2000) ��'�|±hF²i�2
 � ³z��6��±hF��i�´� ¯YZ°�±hF�X,eY� j`°���%-¢²k�20
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	���������� �!�" #$� %&'( (2000) 
�� )*+,��

����� (Oike

route) �-!
�./��� ����
���0+12�(3)*+,������ (Omichi route)
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II. �������
9:�!$;��<������� =���>? 2000@ ��AB�C�
4$" ���D�E��
�� �FG�� ��� �H�� ��I� =JK 5�L� 1MNOP8$��QR�� 10ST����
U��@ � 5V��E$" W!X!�;�Y!� Z�(� Appendix 1 �!�[\$"
�"�8$46�� ;]� ^�]C_`;#�$
[Za]
%�$" ;#�$�a]� Shannon�

Weaverb]
&%\$cde�O��a] (MacArthur, 1955) H�fg�(pi log2 pi) 
%�$" $h
\� pi�; i�9:'$� Z
�i(^�]�)Z� i*��;�]�j/ Ni/N
[Z" H��8�k
l(3+mn�o,
-�Q\$���� Y�;�8$�(��p�q����
[\� ��-��
��'Y;#�$�r���
[Z" st��uvw�xyP Corvus macrorhynchos ��z�^�]
�./���{� �;�;#�$
|}��uvw�xyP�^�]�_�W�-���{~��!
���� uvw�xyP
��$;#�$
|}$" ������N�0��13!$���� %&
'( (2000) �13!$����2�6� �"
C�
4$"

� 	 
 � �

I. �
������������
2000� 8�(3 2005� 11��C�
�!$ 35��MNOP0��/� 8,061^� 64;���
����!$" �� 20;� �� 17;� �H� 10;� ��I� 17;(3
�� �FG��p3�!

(4$ (Appendix 1)" 1��MNOP����!$;]� 9�33 =4� 19.6@ ;� ^�]� 80�481

=4� 219@ �h4$"QR��r(4$;������v���ey Parus major, P�� Passer mon-

tanus, uvw�xyP� 3;� 35��0�Z�6�p3�!$ =100S�QR�@ ��5�6� ��
O� Ardea cinerea, ���� Hypsipetes amaurotis, ��� Zosterops japonicus � 3;� 97S �QR
�� ��y Dendrocopos kizuki � 91S� �cxy Parus varius 89S� e�x� Anas poecilorhyncha

86S� ���� Streptopelia orientalis 83S�5{" ������� Emberiza spodocephala � 54S�
QR��J r{� ��¡P Cettia diphone 51S� ¢�£ Turdus naumanni 46S� ���e Accipiter

gentilis �v� Coccothraustes coccothraustes 43S� �� Lanius bucephalus 34S� �M�¤¡ Motacilla

cinerea 31S�5{" �H���¢�� Hirundo rustica � 11S =4�@� ¥N�¡ Anthus hodgsoni �
�¥�� Ficedula narcissina � 6S =2�@� ��I����v�� Aix galericulata � 11S =4�@� �
�� Fringilla montifringilla ���� Columba livia � 9S =3�@ �QR��W!X!p3�!$"
%&'( (2000) �_� 1996� 4�(3 2000� 3��0��� 46��MNOP0��/� 67;
����!$��� �!�	�Z�� 2000� 8�T¦�0���(;]��.§�
(4$��¨
�"©��0��ª$����!$;� 11;�
�"\$�46� 1996� 4�(3 2005� 11�#�
� 10�L�MNOP0�����!$(;]�� 78;�
�" MNOP0�T«������ 1996

�(3 2001�#�� 6�8������¬ Ninox scutulata �­�6®(37L�8(!� 1999� 9�
�uv¯°xyP Corvus corone �9±�!$�� =%&'( 2000@ �²¨6� 2;�ª$����!
$" 2001� 1� 10�³´�
� 3� 20�³´�
����N Fulica atra �W!X!µ0C_`:
¶·¸¹�_�9:�!$" 2001� 3� 21�eNº�e¡¢w� Podiceps cristatus 1��»;��
C�6:¶·¸¹�_�9:�!$" �!3 4;
²¨��JK 10�L�st�73!$��� 82

st���<����N�0� 7
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II. ���������	
������
���
���	
��
������������� 11������������ �!"�

#�$% Laridae

&�'#�$ Larus argentatus

2001( 1) 20*�&�+,
�-. /0123� 1456"��7������ 1965( 4)
�
�89�:. ;<-�=��->��

?@+AB Sterna sp.

2005( 5) 22*�&�+,
�-. CDE123� 1456"��7������ ;<-�
=��->��

#FGH% Cuculidae

IJJK, Cuculus poliocephalus

2002( 5) 19*�&�+,
�-. L0MN-OPQ7RST�� &�+,
�-U 1966(
9)�:���->��

&VWX% Motacillidae

Y�ZX Anthus hodgsoni

2002( 3) 24*�&�+,
�-.2DE1- 147[�\�]^�7_`��.a�. 2003

( 3) 23*�&�+,
�-.bc�d�� 247[�\�]^�7_`����;<-�=�
�->��

�ef
 Anthus spinoletta

2001( 2) 17*�&�+,
�-.2DE1� 2gh-i 347jkl����7_`��.
/01�d�� 147OP�7mno�7_`���� ;<-�=��->��

p�q% Turdidae

rY�V Saxicola torquata

2005( 9) 27*�&�+,
�-. /01�d�� 14�s7t��u�v�wa����
�7_`���� 1967( 9)�:���->��

e�V% Muscicapidae

xxy
 Cyanoptila cyanomelana

2000( 10) 21*�&�+,
�-.bc�d�� 14�s7[�wa�����7_`��
�� 1999( 4) 22*�z{
��:���-. &�+,
�-U 1970( 4)�:���->
��

+�GH|}H Terpsiphone atrocaudata

2001( 5) 20*�&�+,
�-. _~��^�d���T��7Rg��� 1974( 6)�
:���->��

A@�H#�% Paridae

G�� Parus montanus

�� ����������������8



2001� 3� 25������	
�� 
�������������� �������� !�

"#$%&'( Sittidae

"#$%&' Sitta europaea

2003� 1� 26������	
�� )*+�,�-. 2/�0#$%&'12#31�45
�67�� 89:�;��<�7=>:�;?!��@AB��� �������� !�

CDE( Fringillidae

CDE Fringilla montifringilla

2002� 11� 30�� 2003� 1� 26�� 2003� 3� 23��FG 3H�����	
��I�J
� 15/� 10/� 17/�KLM� NOPQ� RS+�67��� 2002��7 2003�.�TU�V
.� 20/W�CDE�5�X�VYZ[:U���\V:�1]^�!� 1971� 3�� 5/�5
�_`���� !�

a�.��B��X�7 11b1cd.� efg� (2000)�c��B���hH�ijkE�l	

�c��B�<�m�bc� ��"n Butorides striatus, o$%�p Egretta intermedia, q0r3s
i Anas clypeata, t# Phasianus colchicus, nuvw2 Delichon urbica, 2xyz0{n Phylloscopus

borealis, |}#3trkt Ficedula zanthopygia, ~�s Aegithalos caudatus, �s' Parus ater, |�u
Carduelis spinus, %y Pyrrhula pyrrhula, n&� Eophona personata, �#$�n Bambusicola thoracica,

���nn�� Psittacula krameri � 14b� m��

III. ��� ������	
��
��
������1.6!1� b��c 3�������� 27.6b� 9�����<��� 12.6b��
�B�� (Table 2)� 3�.c�N��������m��� 10b1&nv�E Tachybaptus ruficollis,

�n�p Egretta alba, &u'�u Cardueris sinica, z{�E Sturnus cineraceus � 5�?�U���
B�� ��E Buteo buteo, w� Gallinula chloropus, &u�} Alcedo atthis, q{�t�n Motacilla

alba � 5�� 4����B�!<�� �������b�c 17.6b����1��U����� �
��V�. ¡U�C¢#102� 5�?�U���B�� &u% Phalacrocorax carbo, #£%rkt
Phoenicurus auroreus, vl}� %ln�� 5�� 4����B�!<�� V������b�c 8.4b
� 1�.¤¡���m� (Appendix 2, Table 2)� 9�.c�������b�� 11�1¥¦� 11.4

b.:�<7§� V�� [¨�� ©ªY�. ¡U�¡§���<�m��
��1���«¬��c� 1�� 303«¬������ 9�� 135«¬����<�m� (Table 3)�

1�c����� 235«¬� 11�.¤¡���m�X11­®U�V�� 63«¬���¯m�� 1�

Table 2. Average number of species recorded by bird censuses from 2001 to 2005 for respective

categories of status.

Jan. Mar. May Jul. Sep. Nov. Av.

Residents 14.4 17.6 14.2 12.4 11.4 11.4 13.6

Winter visitors 9.8 8.4 1.4 0.0 0.8 8.8 4.9

Transients 0.0 0.8 1.2 0.2 0.2 0.0 0.4

Irregular visitors 1.4 0.8 0.2 1.0 0.2 0.6 0.7

Total 25.6 27.6 17.0 13.6 12.6 20.8 19.5

����°±ijkE�l	
 9



��������	
��
���� 25�	������������ ��	
� !"� 5#$
��� 1��%�	& ' ()& *+�& ,-. 1��%�/��� 9�
0�1234�-�5�6
78�9:���;��<=>�& 678�%.9:?��:���

IV. ��� ���� ����	�
��
�� 10�����
;� 10@A	�BCDEF�G�&H8��IJK)	�����L 6M�@A�N#8D 1997�

1999@� 2001�2005@	�O$F�P�Q���	 44#� 40.4#�:R& S9�TUV�WX��
� (Table 4)� IJK)Y����#8���	E�. 1996�2000@� 2001�2005@	P�Q� 21.8

#� 19.5#	 2.3#�S9�Z�� (Table 4, Fig. 1(a))� �Y�	EF� 5, 7, 9, 11�	 1996�2000

@� 2001�2005@�P�Q����	 3#[\�S9�E]���& 3��
0� 3.6#^_>�?
� (Table 4, Fig. 1(b))� `aCbcdef	gLh�EF�& ��@�A�ijkl�:?�	
(GLM; deviancemn4.78, dfm5, Pm0.44)& ��op�qDrs�t�F�uv:@�wFBx�ZR
(GLM; deviancem4.05, dfm1, Pm0.044)& 10@A	S9yz�Z��� `aCbcdef�wF{|
}�]~���F}	
& ���.� 1996@�] 2005@�A� 3�5#��S9>��R& ��op
D��>����
 1996@�] 2005@�A� 22.0#�] 19.3#�S9>�?��

Table 3. Average number of individuals recorded by bird censuses from 2001 to 2005 for respective

categories of status.

Jan. Mar. May Jul. Sep. Nov. Av.

Residents 235.4 195 206.6 148 133.8 245.4 194

Winter visitors 63 34.6 2.6 0 1.2 36 22.9

Transients 0 1.4 1.2 0.8 0.2 0 0.6

Irregular visitors 4.8 4.4 0.2 1.2 0.2 4.2 2.5

Total 303.2 235.4 210.6 150 135.4 285.6 220

Table 4. Number of species recorded by monthly bird censuses from 1996 to 2005.

Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Odd months

Av. Total

1996 28 20 19 20 13 14 24

1997 32 31 23 31 21 21 19 10 16 18 27 23 23.0 45

1998 24 26 26 26 20 20 14 16 18 22 25 24 21.2 40

1999 29 28 24 23 22 17 15 15 19 21 25 24 22.3 47

2000 26 28 23 12 22 21 20

2001 24 26 28 16 16 9 27 20.0 45

2002 23 27 19 15 13 19 19.3 40

2003 25 33 14 14 15 20 20.2 42

2004 29 23 17 14 11 17 18.5 36

2005 27 27 19 9 15 21 19.7 39

96�00 Av. 27.8 28.3 24.0 27.0 20.8 19.3 17.0 13.2 16.8 21.4 24.5 22.8 21.8 44.0

01�05 Av. 25.6 27.6 17.0 13.6 12.6 20.8 19.5 40.4

Di#erence n2.2 3.6 n3.8 n3.4 n4.2 n3.7 n2.3 n3.6

�� ����������������10



��������	
���
�� 
�������������������
������
1996�2000�� 2001�2005��� !"� ���#�$�%&$ '20()*+ �
!�
� 7
,�
-.�/ '94( 01 53( � 41( �
+� 234 '44( 01 10( � 34( �
+� 56778 Anas

acuta '33(01 7(� 27(�
+� 559- '67(01 43(� 23(�
+� 5:2; '33(01
10(� 23(�
+� <=�>?@ '89(01 67(� 22(�
+� A��@@�B '22(01 0(�

Fig. 1. Average numbers of species at bird censuses for the year (a) and for the month (b) observed at

the Imperial Palace, 1996�2005. The data for 1996�2000 are taken from Nishiumi et al. (2000).

CD�EFG8H9;�IJK 11



22��������	
��
��������� �61��� 43�
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Table 5. Number of individuals recorded by monthly bird censuses from 1996 to 2005.

Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Odd months

Av.

1996 250 202 242 315 117 186 417

1997 211 297 296 321 328 219 232 117 189 272 310 275 261

1998 270 269 206 354 208 208 255 165 139 210 387 266 244

1999 211 284 245 299 166 210 195 169 239 353 383 261 240

2000 157 157 128 92 255 278 264

2001 299 182 289 278 173 126 481 274

2002 286 261 248 141 111 257 217

2003 337 289 210 179 151 265 239

2004 341 149 136 139 80 181 171

2005 253 189 181 118 209 244 199

96�00 Av. 212 252 219 306 226 220 249 132 188 301 340 267 239

01�05 Av. 303 235 211 150 135 286 220

Di#erence 91 17 V15 V99 V53 V54 V19

Table 6. Species diversity (H�) at bird censuses from 1996 to 2005; Corvus macrorhynchos is excluded

from this analysis owing to large daily fluctuations in number.

Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Odd months

Av.

1996 4.01 3.56 3.01 2.95 2.93 2.84 3.24

1997 4.27 4.01 3.61 3.88 3.40 3.31 2.83 1.48 3.17 2.50 3.55 3.20 3.47

1998 3.48 3.64 3.81 3.63 3.66 3.39 2.80 3.01 3.43 3.40 2.91 3.63 3.35

1999 3.70 3.88 3.78 3.63 3.66 3.00 2.75 2.90 3.23 2.76 2.98 3.49 3.35

2000 3.95 3.95 3.54 2.20 2.94 2.81 3.34

2001 3.15 3.54 3.94 2.95 2.81 1.81 2.59 2.88

2002 3.59 3.44 3.19 2.96 2.66 2.91 3.13

2003 3.51 4.14 2.84 2.87 2.70 2.96 3.17

2004 3.79 3.68 3.21 3.02 2.81 3.09 3.27

2005 3.74 3.80 3.18 2.24 2.64 2.89 3.08

96�00 Av. 3.85 3.87 3.69 3.79 3.57 3.18 2.84 2.51 3.12 2.94 3.15 3.41 3.37

01�05 Av. 3.56 3.80 3.08 2.78 2.53 2.89 3.10

Di#erence V0.30 0.12 V0.49 V0.05 V0.60 V0.26 V0.26

WX YZ[\]^Z_`abZcdef12



�������� (Table 5, Fig. 2(b))	 
��
������������� ������� !"
#$% (deviance&168, df&5, P'0.0001)� ()*+,-./0�*�1� 1��2���� 3�4�
�15678�$9� :1�� 50����; 3�� 1��56; 5�� 50��56; 7�� 175��5
6; 9�� 100��56; 11�� 10��56<	 ��=>?@A���B�1 1996�+, 2005���
� 262��+, 201���56����	

Fig. 2. Average numbers of individuals at bird censuses for the year (a) and for the month (b). Data

for 1996�2000 are taken from Nishiumi et al. (2000).
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#����?@ABC�"D���?EFGHI�!#0�	JKL�/ (Fig. 3)9 ������6!
��M������G@�BC�-.#�� 234NO	5P�/�?� ��? 6����? 2�
Q�/9 ���?� RS�TUVWXRU Apus a$nis � 2�	GHBC�"D YZ�[� Spearman

\]NO^ s70.38, P70.004; s70.30, P70.03_� `�abcd� eWfg� hijkag� lhmn
fgo� 4�	@ABC�"�/ YZ�[� s7p0.33, P70.01; s7p0.36, P70.008; s7p0.39, P7
0.003; s7p0.37, P70.006_9 ���?� qf*�irkstu� 2�	�v�GHBC�"�/ YZ
�[� s70.60, P80.001; s70.51, P70.005_9 0�PGHw/?@A�BC	5P�/ 8�>.��
x!�� �����������v���#� 	23�"#0�	� %&'()*+,�JL�/
Yyz{�|�?}~_9 �M������� 	�$#���� ��� 6��cS�o���;zI
/���� 1997�$P 1999�x�� 2001�$P 2005��z 8��6!� Appendix 2 �w��
/9 Z��5�v�� 8��G@�BC	5���#9
�����x!�?� �������5#� 1996�2000�� 2001�2005�?Z�[� 3.37� 3.10

� 0.27�@A	"�/ (Table 6, Fig. 4(a))9 �M��5#� 1, 5, 9, 11 �� 1996�2000�� 2001�
2005��Z�[����� 0.26�0.60�@A	5P�/	� 3��?`� 0.12GHI�!/ (Table 6,

Fig. 4(b))9 �(��*+,�yz��5#�� ����������	4!�� (F70.71, df75,

Fig. 3. Number of individuals in reparation to observation year. Curves are based on fit to the

generalized linear mixed e#ect model of number of individuals as a dependent variable with poison

error and log link. We treated bird status and year as a fixed e#ect, and the month of observation

nested within identity of species as random e#ects.
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P�0.6), ��������	
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Fig. 4. Averages of species diversity indices at bird censuses for the year (a) and species diversity indices

for the month (b). Data for 1996�2000 are taken from Nishiumi et al. (2000).
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Summary

The avifauna of the Imperial Palace Area in Tokyo was monitored by bird censuses nearly in every two

months from August 2000 to November 2005. The results were compared with the previous monthly bird

census research from April 1996 to March 2000 reported by Nishiumi et al. (2000). The total number of

species recorded in the 35 censuses since August 2000 was 64 species, which is composed of 20 residents,

17 winter visitors, 10 transients, and 17 irregular visitors as listed in Appendix 1, but no breeding summer

visitors were recoded. In total of these 10 years, 78 species were recorded by censuses. Eleven species

among them are newly recorded in this monitoring period since August 2000; Larus argentatus, Sterna sp.,

Cuculus poliocephalus, Anthus hodgsoni, Anthus spinoletta, Saxicola torquata, Cyanoptila cyanomelana,

Terpsiphone atrocaudata, Parus montanus, Sitta europaea, Fringilla montifringilla. Apart from censuses

additional 4 species were recorded; Ninox scutulata as a breeding summer visitor and Corvus corone, Fulica

atra, Podiceps cristatus as irregular visitors. We found a significant decreasing trend in number of species

observed in the bird census during these ten years. The number of individuals was also significantly

decreased except for January and individual number of residents was conspicuously decreased, although

that of winter visitors was stable or somewhat increased. Moreover, the species diversity showed

significantly a decreasing trend in all of odd months.
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Appendix 1. Results of bird censuses at the Imperial Palace. Abbreviations for status: R�residents,

W�winter visitors, S�summer visitors, T�spring to autumn transients, I�irregular visitors.

Status Species

2000 2001 2002

Aug.
19

Oct.
21

Nov.
30

Dec.
25

Jan.
20

Feb.
17

Mar.
25

May
20

Jul.
22

Sep.
16

Nov.
24

Jan.
20

Mar.
24

May
19

Jul.
21

Sep.
30

Nov.
30

1 R Tachybaptus ruficollis ����� 2 1 3 8 1 1 1 4 1
2 W Phalacrocorax carbo ��� 1 3 1 1 4
3 R Nycticorax nycticorax 	�
� 2 1 1 1
4 R Egretta alba ��
� 1 3 1
5 R Egretta garzetta 

� 1
6 R Ardea cinerea ��
� 2 1 3 2 1 4 9 16 2 2 2 2 12 9 4 1 2
7 I Aix galericulata ���� 1 1 1 1
8 W Anas platyrhynchos ��� 1 2
9 R Anas poecilorhyncha ���� 31 7 1 2 4 4 10 1 12 3 1 2 17 10

10 W Anas crecca 
�� 3 3
11 I Anas penelope ����� 2
12 I Ana acuta ����� 5 1
13 I Aythya ferina ����� 1
14 W Aythya fuligula ������� 1
15 W Accipiter gentilis ���� 1 1 1 1 1 2 1 1 2
16 R Buteo buteo  !� 2 1 1 5 3 1

Accipitridae sp. ��" 3 1 1 1
17 R Gallinula chloropus #� 4 1 3 1 1 7
18 I Larus ridibundus $���% 3
19 I Larus argentatus &'���% 1
20 I Sterna sp. ��
�"
21 R Streptopelia orientalis ��#( 2 2 2 5 12 17 24 1 2 6 28 2 1 1 15
22 T Cuculus poliocephalus �((�! 1
23 R Apus a$nis �%���#%
24 R Alcedo atthis ��&) 1 4 1 2 2 1 1 1 1 1
15 I Dendrocopos major ��*+ 1
16 R Dendrocopos kizuki 
*+ 2 1 5 7 2 7 7 4 2 4 6 6 4 2 3
27 T Hirundo rustica �#% 1 3
28 W Motacilla cinera �&�,� 1 2 1 1 1 3
29 R Motacilla alba ��&�,� 6 10 8 8 5 2 7 6 2 1 2
30 T Anthus hodgsoni -�.� 1
31 I Anthus spinoletta ��#� 4
32 R Hypsipetes amaurotis �/�� 1 85 102 55 111 18 43 3 10 213 49 59 3 4 10 82
33 W Lanius bucephalus �. 6 3 1 1 1 1 2 3
34 W Tarsiger cyanurus ��-�� 3 2
35 W Phoenicurus auroreus �0�-�� 1 1 2 2
36 T Saxicola torquata  -��
37 T Turdus cardis ���') 1
38 W Turdus chrysolaus ���+ 1 4 1
39 W Turdus pallidus ���+ 4 1 1 3 1
40 W Turdus naumanni �') 1 5 16 2 7 2 3 2 1

Tudus sp. �')" 2 1 3 1 2 2
41 W Cettia diphone �'�! 8 7 8 9 10 8 5 6 3 4
42 T Acrocephalus arundinaceus ��/���
43 I Regulus regulus ������
44 T Ficedula narcissina �-�� 1
45 T Cyanoptila cyanomelana ���� 1
46 T Muscicapa dauurica 

%-�� 3
47 T Terpsiphone atrocaudata 
�
�10� 1
48 I Parus montanus 
�+ 1
49 R Parus varius 2��+ 2 5 4 4 4 1 7 5 2 1 4 5 3 5 1 1
50 R Parus major ��3��+ 1 23 15 26 21 32 26 24 29 30 15 20 23 21 15 34 8
51 I Sitta europaea 	�3��+
52 R Zosterops japonicus %�� 16 47 40 31 39 12 8 46 9 102 49 34 6 21 22 56
53 I Emberiza cioides ���� 2 1
54 I Emberiza rustica ��+�� 1
55 W Emberiza spodocephala ��� 1 9 17 12 6 13 21 19 5 9
56 I Fringilla montifringilla �(� 15
57 R Cardueris sinica ��+�� 15 4 4 4 3 5 4
58 W Coccothraustes coccothraustes �% 3 5 1 11 3 13 2 1
59 R Passer montanus !.% 9 31 10 21 5 1 37 43 25 46 7 25 1 32 11 12 6
60 R Stumus cineraceus 4��� 3 1 2 6 2
61 W Garrulus glandarius �5! 2 2 2
62 I Cyanopica cyana ��� 1
63 R Corvus macrorhynchos ���(�+! 38 53 48 53 31 21 48 153 34 34 49 32 74 149 59 13 35
64 I Columba livia �#( 1

Total number of species 12 22 21 20 24 26 28 16 16 9 27 23 27 19 15 13 19
Total number of individuals 92 255 278 264 299 182 289 278 173 126 481 286 261 248 141 111 257

� Occurrence rate indicates the rate of every two-month censuses when concerned species were recorded.

When the occurrence rate from 2001 to 2005 is lower than 0.1, the species was classified as an irregular

visitor except for transients of migrant birds.
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Appendix 1. continued

Status Species

2003 2004 2005
Aug 2000�
Nov 2005

2001�
2005

Occur-
rence
rate�

Jan.
26

Mar.
23

May
30

Jul.
27

Sep.
28

Nov.
23

Jan.
24

Mar.
21

May
23

Jul.
24

Sep.
26

Nov.
28

Jan.
23

Mar.
27

May
22

Jul.
31

Sep.
27

Nov.
27

Average Total

1 R ����� 1 1 1 1 1 4 1 1 3 2 1.1 39 0.55

2 W ��� 2 2 1 2 2 0.54 19 0.29

3 R ��	
 1 1 0.23 8 0.13
4 R ��	
 1 2 1 1 1 1 1 4 1 1 0.57 20 0.42
5 R �	
 1 1 7 0.29 10 0.13
6 R 
�	
 1 7 8 1 5 1 1 6 6 9 1 1 3 17 1 2 5 4.5 158 0.97

7 I ���� 0.11 4 0.10
8 W ��� 4 1 2 0.29 10 0.13
9 R ���� 5 2 7 11 29 1 2 20 12 2 1 5 6 17 15 13 7.5 262 0.84

10 W ��� 1 1 10 18 2 1 19 1.7 58 0.29
11 I ����� 0.06 2 0
12 I ����� 0.17 6 0.06
13 I ��
�� 0.03 1 0
14 W ������� 1 1 1 0.11 4 0.13

15 W ���� 1 1 2 2 1 1 0.54 19 0.45
16 R � � 1 1 1 1 1 0.54 19 0.32

��! 4 1 0.31 11 0.16

17 R "� 3 6 7 1 1 3 5 2 11 1.6 56 0.45

18 I #���$ 0.09 3 0.03
19 I %&���$ 0.03 1 0.03
20 I 
�	�! 1 0.03 1 0.03

21 R ��"' 20 13 1 1 5 46 3 1 1 19 3 2 2 4 6.9 242 0.81

22 T �''
 0.03 1 0.03

23 R �$
��"$ 3 3 2 4 0.43 15 0.13

24 R ��%( 3 2 2 1 2 2 4 1 1 0.94 33 0.52

25 I 
�)* 1 0.06 2 0.06
26 R �)* 5 4 4 4 5 3 15 4 12 5 2 13 6 8 1 8 6 5.0 175 0.94

27 T �"$ 1 4 0.26 9 0.13

28 W �%�+� 1 1 1 1 1 0.40 14 0.29
29 R ��%�+� 7 1 2 1 5 1 2 1 7 2 1 1 4 2.6 92 0.68
30 T ,�-� 2 0.09 3 0.06
31 I ��"� 0.11 4 0.03

32 R �.�� 69 31 1 2 6 64 42 23 1 2 8 51 37 44 3 1 1 116 38.7 1353 0.97

33 W �- 2 2 1 1 0.69 24 0.29

34 W ��,�� 2 1 1 1 0.29 10 0.16
35 W �/�,�� 2 1 2 4 4 2 0.60 21 0.32
36 T �,�� 1 0.03 1 0.03
37 T ���&( 0.03 1 0
38 W 
��* 1 1 0.23 8 0.16
39 W ���* 1 3 4 4 4 0.74 26 0.29
40 W �&( 10 4 9 5 1 46 3 3.3 117 0.45

�&(! 4 1 1 2 1 1 2 1 0.69 24 0.42

41 W �&� 10 8 4 8 1 1 5 8 3.2 113 0.52
42 T ��.��� 1 0.03 1 0.03
43 I ������ 3 0.09 3 0.03

44 T �,�� 1 0.09 3 0.06
45 T ���� 0.03 1 0
46 T �	$,�� 0.09 3 0
47 T 	���0/� 0.03 1 0.03

48 I ��* 0.03 1 0.03
49 R 1��* 6 3 1 1 11 2 2 3 1 2 4 6 3 5 3 3.1 108 0.87
50 R ��2��* 35 26 21 19 26 12 27 24 11 4 10 7 31 23 17 12 39 8 21.6 755 1

51 I ��2��* 2 0.06 2 0.03

52 R $�� 50 35 10 24 9 13 35 7 4 32 14 22 15 11 5 24 14 14 26.0 910 1

53 I ���� 0.09 3 0.03
54 I ��*�� 0.03 1 0.03
55 W 
�� 17 13 2 17 15 7 5 4 5 5.6 197 0.52

56 I 
'� 10 17 1.2 42 0.10
57 R ��*�� 5 2 2 6 2 3 1 1.8 62 0.45
58 W �$ 12 6 22 4 4 12 6 3.0 105 0.45

59 R  -$ 43 10 24 15 50 84 45 11 25 15 13 25 4 10 38 29 45 5 24.3 852 1

60 R 3��� 1 5 3 3 3 4 1 4 6 1.5 52 0.45

61 W �4 2 1 1 2 0.34 12 0.23
62 I ��� 0.03 1 0.03
63 R ���'�* 29 66 129 96 29 14 29 27 57 34 14 30 15 34 66 31 73 14 55.3 1936 1

64 I �"' 6 2 0.31 11 0.10

25 33 14 14 15 20 29 23 17 14 11 17 27 27 19 9 15 20 19.6 64
337 289 210 179 151 265 341 149 136 139 80 181 253 189 181 118 209 244 219 8061
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Appendix 2. Total number of individuals recorded by six censuses of odd months in a year. Df

indicates the di#erence of average number of individuals per year in 1997�1999 and that in 2001�
2005. Statistical trends are estimated from data of all censuses since April 1996 including even

months using the generalized linear model and Spearman’s rank correlation: ��significantly

positive correlation, ��significantly negative correlation.

Species 1997 1998 1999 2001 2002 2003 2004 2005
1997�
1999
Av.

2001�
2005
Av.

Df
Statis-
tical

trends
1 Tachybaptus ruficolis ����� 13 15 8 13 6 3 6 7 12 7 �5.0

2 Phalacrocorax carbo �	
 3 6 3 4 5 4 3 2 4 3.6 �0.4

3 Nycticorax nycticorax ���
 1 1 1 1 0 0.8 0.8
4 Butorides striatus ���� 0 0 0.0
5 Egretta alba ���
 1 1 2 3 1 5 7 2 1.3 3.6 2.3
6 Egretta intermedia ��
�
 1 0.3 0 �0.3
7 Egretta garzetta ��
 1 8 0 1.8 1.8
8 Ardea cinerea ���
 15 10 21 32 30 23 23 29 15.3 27.4 12.1

9 Aix galericulata ���� 14 2 2 1 2 6 0.6 �5.4
10 Anas platyrhynchos ��� 9 3 9 2 4 3 7 1.8 �5.2
11 Anas poecilorhyncha ���� 52 27 35 27 33 54 37 57 38 41.6 3.6
12 Anas crecca ��� 3 3 2 10 40 0 11.6 11.6 �
13 Anas penelope ����� 1 33 11.3 0 �11.3
14 Anas acuta ����� 5 2 5 1 2.3 1.2 �1.1
15 Anas clypeata ������ 0 0 0.0
16 Aythya ferina ��� � 2 1 1 0 �1.0
17 Aythya fuligula !"#�� � 5 3 1 1 1 1 2.7 0.8 �1.9

18 Accipiter gentilis ��$� 16 9 6 5 4 2 4 2 10.3 3.4 �6.9
19 Buteo buteo %&� 2 5 6 1 9 2 1 2 4.3 3 �1.3

Accipitridae sp. $�' 3 4 1 0 1.6 1.6

20 Phasianus colchicus ! 0 0 0.0

21 Gallinula chloropus (" 2 5 8 9 12 18 0.7 10.4 9.7 �
22 Larus ridibundus )���* 23 1 3 8 0.6 �7.4
23 Larus argentatus +,���* 1 0 0.2 0.2
24 Stema sp. � ��' 1 0 0.2 0.2

25 Streptopelia orientalis ! (- 23 33 25 45 47 40 51 30 27 42.6 15.6

26 Cuculus poliocephalus �--
& 1 0 0.2 0.2

27 Apus $nis �*���(* 6 2 4 0 2.4 2.4 �
28 Alcedo atthis �	+. 14 6 7 6 3 5 7 6 9 5.4 �3.6 �
19 Dendrocopos major ��/0 2 2 1 1 1 1.7 0.4 �1.3
30 Dendrocopos kizuki �/0 28 40 25 31 21 25 38 42 31 31.4 0.4

31 Hirundo rustica �(* 1 8 3 1 3 5 4 1.8 �2.2
32 Delichon urbica �	�(* 0 0 0.0

33 Motacilla cimerea !+!1� 2 4 6 2 3 2 1 2 4 2 �2.0
34 Motacilla alba �#+!1� 20 22 13 17 11 11 16 8 18.3 12.6 �5.7
35 Anthus hodgsoni �"2� 1 2 0 0.6 0.6
36 Anthus spinoletta $�(� 0 0 0.0

37 Hypsipets amaurotis �3�� 166 274 215 380 207 173 127 202 218.3 217.8 �1

38 Lanius bucephalus �2 5 1 4 2 5 4 1 1 3.3 2.6 �0.7

39 Tarsiger cyanurus ���$! 1 2 2 3 1 1 1 1.4 0.4
40 Phoenicurus auroreus  4
�$! 3 1 5 3 6 6 1 4.2 3.2 �
41 Saxicola torquata %�$! 1 0 0.2 0.2
42 Turdus cardis #��,. 0 0 0.0
43 Turdus chrysolaus ���0 2 2 1 1 1 1 1 1.7 0.8 �0.9
44 Turdus pallidus ���0 1 2 2 4 1 4 4 8 1.7 4.2 2.5
45 Turdus naumanni �,. 3 39 12 25 6 23 6 49 18 21.8 3.8

Turdus sp. �,.' 4 3 7 4 5 6 3 4 4.7 4.4 �0.3

46 Cetta diphone 
,�& 15 11 19 26 18 22 10 13 15 17.8 2.8
47 Acrocephalus arundinaceus ��3�!� 1 1 0.3 0.2 �0.1
48 Phylloscopus borealis *567�#� 2 0.7 0 �0.7
49 Regulus regulus !#�$�! 1 3 0.3 0.6 0.3

50 Ficedula zanthopygia �. �!�$! 0 0 0.0
51 Ficedula narcissina !�$! 3 1 1 1 0.4 �0.6
52 Cyanoptila cyanomelana ���� 0 0 0.0
53 Muscicapa dauurica ��*�$! 1 0.3 0 �0.3

54 Terpsiphone atrocaudata �"�
�4
 1 0 0.2 0.2

55 Aegithalos caudatus 89� 11 1 4 0 �4.0

56 Parus montanus ��0 1 0 0.2 0.2
57 Parus ater ��0 1 0.3 0 �0.3
58 Parus varius 9��0 42 34 31 23 15 11 21 21 35.7 18.2 �17.5 �
59 Parus major � �
�0 187 167 157 145 121 139 83 130 170.3 123.6 �47 �
60 Sitta europaea � �
�0 2 0 0.4 0.4

61 Zosterops japonicus * � 120 92 121 208 188 141 114 83 111 146.8 36

62 Emberiza cioides �� � 2 1 0.7 0.2 �0.5
63 Emberiza rustica ��0�� 4 2 1 2 0.2 �1.8
64 Emberiza spodocephala �� 31 18 27 46 33 32 39 14 25.3 32.8 7.5

65 Fringilla montifringilla �-� 15 27 0 8.4 8.4
66 Cardueris sinica �	0�	 5 17 23 26 9 7 10 4 15 11.2 �3.8
67 Carduelis spinus ��	 6 2 0 �2.0
68 Pyrrhula pyrrhula 
6 5 1.7 0 �1.7
69 Eophona personata ��� 1 0.3 0 �0.3
70 Coccothraustes coccothraustes �* 16 28 34 19 16 18 30 18 26 20.2 �5.8

71 Passer montanus &2* 156 107 170 163 87 226 134 131 144.3 148.2 4

72 Stumus cineraceus 7#�� 10 4 10 4 10 12 7 11 8 8.8 0.8

73 Garrulus glandarius �:& 5 1 2 4 2 4 2 2.4 0.4
74 Cyanopica cyana ��� 1 1 0.7 0 �0.7
75 Corvus macrorhynchos ���-�0& 526 430 355 349 362 363 191 233 437 299.6 �137 �
76 Bambusicola thoracica � �:� 1 0.3 0 �0.3

77 Columba livia �(- 3 8 25 1 8 12 1.8 �10.2
78 Psittacula krameri �"+��"� 12 1 4.3 0 �4.3

Total number of individuals 1566 1465 1439 1646 1304 1431 1026 1194 1490 1320 �170
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