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Table 1. Grouping of bird species observed in this study and occurrence of the major species.
[J indicates indicator species by Indicator Species Analysis (Dufréne & Legendre 1997).

SR 5y Gruoup 1 2 3 4 5 6 T 8 9 10 Species

N 226 91 57 35 16 119 14 12 13 Dichotomy

K0 Streptopelia orientalis 0.4 - - - 0000
AF+H Cvanopica cyana 0.1 = = = 0000
bl v Carduells sinica 0.2 = = = 0000
AKA Passer montanus 0.1 - = - 0000
WA Hirundo rustica 0.1 - 0l = 0000
ALZFY Sturnus cineraceus 0.0 - - - 0000
NIEFLA Motacilla alba 0.0 - = - 0000
K23k Columba livia 0.0 - = - 0001
raFKY Charadrius alexandrinus — - 0.0 = = = = - = 0001
IR Gallinula chloropus 0.0 0.1 0.1 = = = = = - 0001
AAa ey Acrocephalus arundinaceus 0.0 01 01 - = - = = = 0001
aFRY Charadrius dubius 00 - 00 - = - 0001
ol Cisticola juncidis 0.1 - - = - = 0001
=22V} Alauda arvensis = = = - 0001
AN HE Anas poecilorhyncha 0.0 B L ~ 0ol
EVatE¥LA Motacifla grandis 0.0 - = - 0010
EX Lantus bucephalus 0.1 = = - 0010
avalrA Bambusicola thoracica - - 0011
RS HFA Corvus corone = - 0011
Lo hT Parus major L 0.7 010
T RHFA Corvus macrorfiynchos .2 0.1 010
=13 Hypsipetes amaurotis = 0.1 010
Ylan A Pericrocotus divaricatus - 0110
VR Hutastur indicus - -

YranFay Terpsiphone atrocaudata = 0.0

FEXLA Motacifla cinerea 0.0 0.0

ays Dendrocopos kizuki = 0.0

FAvn Emberiza cioides 01 0.1

An Zosterops japonicus = 0.0

TANZ Picus awokera - 0.0

AH FEophona personata - 0.0

T AR Certia diphone = 0.0

Y=HZ Parus varius = .00

xFH Aegithalos caudatus = =

FEHH Ficedula narcissina - 0.0

A AN Cyanoptila evanomelana - =

Hir A Garrulus glandarius - =

TYTT Turdus cardis - 0.0

AL TA Phylloscopus coronatus - 0.0

o1 ] Parus ater - =

YA Urosphena squameiceps - =

RhhEA Cuculus poliocephalus ™ =

IVHHA Troglodytes troglodvtes = -

kY Cuculus saturatus - -

T B A Phylloscopus borealoides - -

RIABE X Regulus regulus - =

2t Parus montanus - -

=) Luscinia cvane - =

ag4F Cuculus fugax = =

<3 Turdus sibiricus = =

T HINT Turdus chryvsolaus - -

7/ Pyrrhula pyrrhula - -

APahs Sitta europaea - =

aw iRy Erithacus akahige - -

B AL Anthus hodgsoni - - .0 |

AR DA Phyvlloscopus borealis - = = = = = 0.0 04 0.1 1111
IIE SR Tarsiger cyanurus - = = = = = 0.0 - 0.3 1111
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Fig. 1. Results of the classification tree
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Fig. 3. Changes of avifauna in Tokyo between the 1970s and 1990s classed using TWINSPAN.
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Table 2. Change of avilauna during the 1970s and 1990s.

1970 XD X4y 1990%E{R DX 4> Grouping of bird species in 1990s
The grouping in 1970s 1 2 3 4 5 6 7 8 9 10

1 3 2
2 1 1
3 1
4
5
6
7
8
9

10

# 3. 19705EDB19904E (LIS AT T ST D S L IE b D R ikdh e Sy Al

Table 3. Change in avifauna between the 1970s and the 1990s and the bird species which shows significant

changes.

1 indicates the increase , | indicates the decrease of the species.

2 3 1

NIEFVAL, INHENSTNHFR, 255, AP0
Motacilla alba, Anas poecilorhyncha, Corvus macrorhynchos, Dendrocopos kizuki, Zosterops japonicus

4 2 !

ey, EXakXb A, X, a¥alA, ¥V, AVRIHTR, kXL A, A dna

Alauda arvensis, M, grandis, Lanius bucephalus, Bambusicola thoracica, Phasianus colchicus, C. corone, M.
cinerea, Emberiza cloides

aAy'G, NreXVA D, kizuki, M. alba
e, =X, alalrd, XXl A, RATa A arvensis, L. bucephalus, B, thoracica, M, cinerea, EB. cioides

AKG, A0, OIS LA D, kizuki, Z. japonicus, Cettia diphone
e/, alalrA A arvensis, B. thoracica

=
o
— —|e— —|e— —

$PaHT  Parus major

2R, FAaky, aFRY, ok, X8, ANVHE

Gallinula chloropus, Acrocephalus arundinaceus, Charadrius dubius, Cisticola juncidis, A. arvensis, Anas
poecilorhyncha

¥PaNT, NTMIFR, €3FY, a7, AV

P. major, C. macrorhynchos, Hypsipetes amaurotis, D. kizuki, Z. japonicus

R, AABURY, aFFY, ok, €Y, AaiE

G. chloropus, A. arundinaceus, C. dubius, C. juncidis, A. arvensis, A. poecilorhyncha

NIeXVA M alba

wraFl A, aVald, Yriav i, Y8, THAYG, YTYR, DR, A7

M. grandis, B. thoracica, Pericrocotus divaricatus, Bl indicus, Picus kera, Urosph q P
Garrulus glandaritts, Eophona personata

eakY, kA ¥a, yavd3I H, amaurotis, E. cioides, Turdus cardis

afF, aN), DagfF, wivn, ThNG, IVYFL, YURY, 2/ AL o4, awRY, XL

P. montanus, Luscinia cyane, Cuculus fugax, Turdus sibiricus, T. chrysolaus, Troglodytes troglodytes, Cuculus
saturatus, Phylloscopus borealoides, Erithacus akahige, Anthus hodgsoni

99, WUE PR, ARV LA Pyrrhula pyrehula, Tarsiger cyanurus, P, borealis

YoM, I, FEIE, ALY, B ALV AL, ¥ TH R, N, CavfF, IV

P. varius, Aegithalos caudatus, Ficedula narcissina, Cyanaptila cyanomelana, P. coronatus, Urosphena
squameiceps, Luscinia cyane, C, fugax, T. sibiricus

RAYR, XEXUADED LT FOMA B L o7, B4 105 2, S~DBEL TR S 1
DI THD /N, AAILFY, aFRY, CohREOBLMH AL, By 6055 5~DFE
(L TIBEROY 2 ay /A R0Y L/ SOBS MR B M7, B 8535 7, 10~DE(LTII=
MY, PaAFE2IZLHETHEEORYH E L7,
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Fig. 4. Changes of vegetation/land-
use patterns of the grids that

showed avifaunal change between
the 1970s and 1990s.

4. BEMROBELL-XEO | RO ZEL

RE{ALRBEEHXSOELE, TOECLXEO LR IRIROEILER HRLT-.
X457 2hn 3I~EELL-KEN, 1970FERBIOENRLIX Sy 2757 REE R THROZ
EEH ) DOAHEITHINL TV = (Mann-Whitney URRE, U=1391, P=0.02, N=T75, 49).
X453 495 2, 3, 5~DEALTITHIHO B L E IO B SLo7=. R 6525 5~D%
L TIERERREDOEITHON2h > 7223, MHEAK BB, gAML TV =,
K5 1D 20 TIXE ML J L HTEHORMA, X5y 1030 30 TIIAKE
DEOH B LT, Ky 805 7, 100ZE(LTIE B ST BRBIOERITBBH SN 2d -7z,

5. aF'FEAaD19T08H B 1990ERITNNT TOREEFI ADE(L
2TRLIZ1990FE RO BRI ARDERMTTIL, K4y 28 3DHBIAD ETEIH o7z, 19706

KDHI990FERUTANT T, K57 225 INEEALLIZRKEAE<, EDIITE(L LKl T

EXTRRD BV MEEH AL T3, ZOTROZMEEH) 720 TIER S 28 3idsI<
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(=2
o

KIBRERSARE (%)

Frequency of confirmed sightings

n
o

0 0-20 20-40 40-60 60-80 80-100 0 0-20 20-40 40-60 60-80 80-100
1 Vegetation coverage (%)

X 5. #FEROBNILDIVFEAL OO FERBERFIEDE N, B F7 LORFIIFHMOY T A4 X,
Fig. 5. Difference of the frequency of confirmed breeding of Japanese Pygmy Woodpecker and those of

Japanese White-eye relative to the vegetation coverage. The value above the bar shows sample sizes for
the both species..

ERM oIz LIZ3o T, ZOXG OBV ERHB ST THHa S TEAC uDBRE R A A
19704ERE1990FER TE D> THRY, TOFER, K5y 2L 3DHBUNI T TEID T TTHE
MAZEZOND. ZZT, WS T KEOF S LEBER AR, $THIEM, FAk, 2
[, #kDEVMEEN HEDDIEIE CLTF BERLT D) OBREK 5I2RLE-. 245 T,
19704EAITFRBE R A360% RN D AT TIxH LRI N2 o7=D 748, 19904EL ik kR
20% LA EOBET TG IZREIND LI oT=Dhbho Tz, AT TIE, 19704EE,
K RA0% KRB DB/ TIIH EV L HEINe ) > 7-D2%, 1990FEMR TR R20%LL LD
Fr I BICREIND IO 7o b otz

6. FiZ LD EAL
19704 XD D 19904 ARIZA T TORR A RO ZALE T LIC 1970 RIZERBHREN T

L9904EAR I BRER SN/ Ao T KSR, 19904FAK Iz A2 » CERBENB LT s 7= K EHL,

ERLLICRBRENKEEIThT TEEDT (£ 4).

BRI MBIEDRSTRELTL, A EH, VI, Fav b o Robn-t i, o=y
#7, BARY, AV aE VS -BHED B, ~NIEFLA, N TRHSA, FLTHRBOR S
b, HEFaD, Rt A DT 1=, G EICHH RGNS EL T, (Y%,
FRYFLN T2 E DA M AE BT B, TA XY, THEX, $rrayFanl
VST ELE, S, AF YR, B L o B A BB R 1 o .
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£ 4. TR CRAMOIEK UL/ AL BE. R {EREEITV, KLY 5%EbEIC
X, fihOBREERES LKL

Table 4. The groups of birds which increased, decreased, or showed no change in distribution.
The level of change classified by sign test at the significance level of 5%. | indicates the
number of surveyed grids from which birds disappeared in 1990s, T indicates the grids in
which birds appeared in 1990s, — indicates the grids in which the birds appeared in both
1970s and 1990s.

ABCHMUAAR increased HEARBIMORYHL no change
[ =
HHE Anas poecilorhyncha 30 126 37 wAYTY Tachybaptus ruficollis 15 18 12
*AEH Accipiter gentilis 0 26 0 IAY¥ Nyeticorax nycticorax 5 12 1
w3 Accipiter gularis 2 21 0 b= Butorides striatus 1" 4 2
E2Zal Streptopelia orientalis 107 181 279 M Mitvus migrans 14 6 1
EY &4 Dendrocopos kizuki 27 212 83  FauHvdy  Falco tinnunculus 5 18 0
ADTIIA Delichon urbics 20 61 4 FY Phasianus colchicus 49 41 15
XA Motacilia alba 7 155 2 R Gallinula chloropus 27 17 10
eaky Hypsipetes amaurotis 69 224 316 AHNFFY Charadrius placidus 20 7 8
=47 Parus varius 34 85 2 aTTHy Sterna albifrons 9 6 2
YTagnG Parus major 126 192 281 T7A3k Sphenurus sicboldii 20 16 5
AV Hosterops japonicus 3% 220 66 Ay Cuculus canorus 2 11 4
AKX A FPasser montanus 54 156 381 Ry Cuculus saturatus 26 16 16
NUIRIHF A Corvus corone. 52 121 38 Tyoy Strix uralensis 9 5 0
N TWHGA Corvus macrorhynchos 87 219 147 Al Alcedo atthis 2l 36 4
Fop Columba livie 65 1712 87T Fuilluyy Furystomus orientalis 12 2 1
HeFay Garrulax canorus 0 12 0 FTHAYT Picus awokera 4 61 13
YL Fay Leiothrix futea 0 10 0 THhYS Dendrocopos major 26 14 94
oA Lra Psittacela kramerd 0 12 0 WA 1 firundo rustica 141 115 316
FeRLA Motacilla cinerea 88 65 12
AL decrensed wyaEELA  Motacills grondis 55 52 32
! 1 - NOHGA Cinclus pallasii 16 6 2
b 2a Butastur indicus 27 1 1 /L Troglodvtes troglodytes 26 25 28
Va4 Bambusicola thoracica 197 34 50 AUEHR Tarsiger cyanuris 1 9 4
ez Porzana fisca 12 0 [ 4= 3 Turdus cardis 28 37 38
IFrY Charadrius dubius 47 20 8  ThNT Turdus chrysolaus 12 8 5
LaFEy Charadrius alexandrinus 24 0 1 XI4PY % Regulus regulus 12 26 6
AI¥ Actitis hypoleucos 33 10 6 UIAR Cettia diphone 65 88 120
PEVEe Cuculus fugax 33 3 3 AAarxy Acrocephalus arundinaceus 34 38 32
HhhER Cuculus poliocephalus 54 16 21 ARZASIAL  Phylloscopus borealis 8 3 10
TAIRKXY Ninox scutulata 63 11 1 TR Urosphena squameiceps 48 27 54
ayh Caprimuigus indicus 23 1 0 kuh Cisticoln juncidis 87 34 36
Essy cAlaudn arvensis 150 26 35 HFE¥¥ Ficedula narcissina 39 25 22
EX4 Anthus hodgsoni 12 0 6 Ay Cyanoptila cyanomolann 38 28 26
YV 4  Pericrocotus divaricatus M | [ St Muscicapa dawurica 9 2 3
FAEX Lanius tigrinus 19 0 0 = Aegithalos caudatus 60 44 23
X Lanius hucophalus 13¢ 34 10 aHT Farus montanus 23 29 16
THhEX Lanius cristatus 8 0 0 EHF Parus ater 29 34 65
Ed it Frithacus akahige 2 3 10 I¥adhd Sitta europaen 15 7 8
any Luscinia cyane 42 T 12 AUFeD Carduelis sinica 152 154 160
[P Zoothera dauma 24 3 0 uY Pyrrhula pyrrhula 6 11 3
-ivo Turdus sibiricus 20 5 3 Al Fophona personata 51 44 2
ES e 2t Phylloscopus borealoides 18 1 4 AHZFY Sturnus cineraceus 118 132 265
L H ALY A Phylloscopus coronatus 85 8 23
FragFay  Tempsiphone atrocaudata 21 6 2
hA Emberiza cioides 132 62 112
Ay 2 Garrulus glandarius 60 27 40
A Cyanopica cyana 172 91 149

=z =
1. BEHAOELICREL TV ER

EEAORLRELTLIZE S 2056 3~OLLLE S 45 2, 3, 5ADEE{KTE 7.

K5 230 3D TREINTEX VAL, IVHTENVTIIGR, 255, A2aDEmn
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Hih, RIEE TIIK S 28 HitifE p.OLLIm U THADIZHL, K4 3THDZME
EHDB L, MHLEKIRE & ATTHIRS 12, K4y 2535 3~ B LLNT- X E T,
BOLVEEHBSFEEICHMLTOE. 2750200, N T IH IR/ CLALHA
HNITEETEDHT, IVHEEHRDOZVMEEHMAID/ NSRRI TLERAL TV, 1970
FERDPBI90ERUTHNT THEEHIPNUC Rl 20 LB SR TR O L MEEH AL
IRDTI=DIT, THODHIN T HI LD TEBRENIEL poT= DL b, Ei, a%
FRAVETIITUERI A RO FFT CHLBILTEBIITRBRE, R TEDE
BEOELENR>THBEEZLNS. FIOZEINY T IIFATHLHE SN TS (Ueta et
al. in press) . ZHHD BO R TEZBREDRMBIEN 72D Trided, fAERICIZRBRER
ROEI LTI H DA D ER O TREM ST E TERVD, A~DOELOE FE5<
8, TWHOREAF ITHUE TO A& RIS 32 LB TEI LML KERFE L B
ND. NTEXLATHONTIL, 2EMICSHATERLATT, 1975~ 197641 U THIX
T BRI, ZOEHRMUL (FH 1980). L7=A3- TI990EICHRBFEINDLIC
IRDTDIXZDZAADIERBE RO BR THD. 72XV A BT T-BERICAERL, fEEH
RETERTHIENTHET, MHOL HTRR T3 (FUF 1985). £, HEHAHIMLT -
K4y I~DERBEDOELB TR L ADORTITHEBL OB RREMEDNHD.

K4y 4i3b 2, 3, SADETIIENY, aPalA, €X, HAPn, FEX LA O Las
FORM, BREE TIEMHOR D L ORI B i o7=. EFRLA L5720 A B #72 iHh
DEMREZEDI2SI T FORMEESIC, MHOBLAE Y, EX, Aol O RHIC
B TEEOR L ELFLUITHEMEA GV, 32— S TIEEMICAE BT D8I TOMR
BOLEBRELLTMMOREEEI BRI, 2LOBERLENTVSHR (Donald &
Gregory 2002, Fuller et al. 2002), & 22 5B X5, BEHIA/ DA WHIE ClIa—oy 3k
RARIZ AN BB D JB 1z & o THREARA BHIT 2> TEY, MHOBD LEbIZTbLOH
DHFARREN LTI ERBRIEERD. Zhb0 B ERT D7 DITiZ AT LT D 41
REHH S HBEENTVLIERNLETHS.

K5y 1535 2, I~DEALTIE, FHIRKEEIZKTEL TOBREAHIAD LTV V-, BT S
105 20 TIZE ML AN R T BT IO BIINAS, K4y 1238 3D E{LCrisk H R
DA E LT, EHUKTEL TOB B ORI DR BT LA - TOA ATHEMEASE L
3, KIBUTAEIFL TOBRRIC L > TR LBk BT 3= B 4 BERBECIIARV . "THEMEL
LT, AERDLITSHEVHFE T 7235, 1970FKH5 19904EUITANT T, )15
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MHUWZ 7T RERMUI-D T (LD EwIRBLHLIME 1994), ZHIZIo TABUZIKFL
TWBREDOAEBHAFE/ L THBOMB LNV, F, R TOL T r—TEBOHRMIZLY
AHNFRY(NE 1992) R aFRY (EHIE) 2000) OEFRRDEMETLTVADIEHH
HRTHEY, HETHLAF COL vy —EHAMLTHEDT, AOFIRBEENHNY, &
BOBRELELZEM, K5 1OBEERORBA I 70hi> TODATREMNH 5.

X4y 6730 SOEALTIRT A Y TRAAN, YriayZADRVH B SL-T=03, BREIOHE
REALIFRROLNT, B 80D 7, L0~NDETIEINY, YIRY, PavAFREDULRD
WM E ST, REEOBHERTLITRO NN o7, REDBF RS RITHH
PhoPEEEANE(CLZREREL T, MAERISRENDL R EMAVe B iTREs, &
WL B R BOBORLRILOFRRELDOLI LR B RE /- TREM L, H B0 L
BFHOEICBIEL R ERKEOCDOT, AHEMOREDOELTIIARL, BIRKEEY
ISBFFE S —7 (1999) AHEIL TOD IS I Pk P A O REE(IZ IS H B ORD
2 EFHOEICHEEBL TODATREMEDHS.

2. ZOMMD D5 DEAL

R RETHBE, MO SPROSERE, BMMED L, 2L TR DA EZILT T
Y. R AIRIAVICAE BT BHE, S5, BcAERT AR TRMOM/ NIRALNI. 12
7L, SHEHETHLAMOET, LT ULLEEREOREERL TV DT Tk, 4E
DI THADBIERL TODBZERFABLINI R ST AR AL T A K TOTE TIXI9TOFEN
IZEEEAERL TV (R IIZD 2003). X9 LG RAR K TOEEEROBA NI DHE
BICHHTIZERIENEIDNDARVMN, ZOZEE, HHBIENS TOTHEERE AL T
WARERW B ATREM R RL TS, BIREE E DR VERIZ WO T DIER B A E D1
MBNRE SR ARBEBDLNDN, ZARADIIEEREEEDOEWREIZ SV TUIINL e sy
1 LB O W ERRBEEDTRENNHLOES) . A B3 HE/NLTRE IS DV T E R
FHEOBIKICELL P REROBD TN DHEZE XTIV EE DS,

ULDZ e 5E2 T, BEMAOERICEENR TV W, HDVERTEFADELEFT
RRAZDUNTHREIL T2V,

LEHOZIZITRAROY, SABEREIAICHILDEL TIEEE, LUK
i, - BEHOBLTORIEERLRBEMPALNTFREL TINTRYAIFANDIT LR
B, NURYHGAZRES 45 2~DOEALTIIBD L TOBIEARENTD, 1ZDDEREET
ST BIERL TW=DEEE N5, HRBILISRIIZSWTE, g ALz >
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Th, FRUEEEL G AL TOABDT TlEVW 0 T, SEHOE{LICRmEN TWARNDEE
BEbhd. mRFEIEROHEENFELOHENT, SEOREFETHEF/ PR T
FEAUICKWGEBETHS. Lo T, ZEICISHITER> TORWVITH D hH S
1970FRE1990EERDFARIZ DN TOH ROBENNTHIBIER LI HZTLES T
SAHEMLHD. LHL, YU DN TILI980EAN G 1990 BT Al D DS B DS o722 &
WAHHNTZR>TIY GEMEEA 1991), Fav ¥ L BROIT SV THL B O DL R AT
HINTIZoTA (LEIEA 1991). V&b o 2R DU TR FE BRI A AL TV
LEZHND.

BEHOERICIIBRALOS, S8 8/ MAMICHELOLLTIEAF A hibiFoi-.
K53 15 612 TOFRbRBEE CRiEh, TOERLIVERELIZHRL TV KHEA
14989, 0ERUC A T DL/ -1 KEHIL DY, RELIELSHFHLTVBHETHS. L
L, 1990 T L <72 o REH 12K W EZL, RIERICRAEEEICHHHBHE/IL
TV, K5 150 6IC@EHEE TRESN TWAIENLbMBI50C, EEMA S Icb 4 B4
HIENTEDREBIRMEDIRD LA, MAKA~DIRTFEE AL, BRI B9 2 24
M 2R RFATE L CTRSHIA T2 (E SRIER) . ATt iz &b 7250 H <o 52 5 25
DRI LD, DTROFE/ MR E BIIELTODBONE LA,

A BIOHFHT CIEBEMROZE(ICIER L THRO BT B ETOBIL L2 DR E AR
DIENTE. SHITFHTD DELWRIZSWTEE LT, 20ORDERZZEMNCRTIL
TUKZERLETHAS.

AW, AFRFHEOSHEREHBLURLEXHOS AR A AT BEOSMAZIICHEL£L
OHERDBINZIVERE T EENTELLDThHS. WKRT — 22 AN T2BMCARBKIZSE
RERVVIEE, F—FEBOBRII LR IEMRICE R B W0, B EIZIZFATO I
B TT R/ A 2=/, BIRBERIINAZ T, BRI L TREdIL
(ZOWTEFRIZRLIEN T, TG ELD A % BEUBEIMIZIE Y3,

WHARD KT RO S A R A 1973~ T8IEL 1993~ 9TEIZ I L=, ZDIME L EIF R A
ENTMAERBFEORRLILET BILICEY, BEIOAHE O BEER AT SRILT-.

TWINSPAN:Z4 HU T RIFHIE X 53 L TI9704EA B 19904E AT T T SIEHR D 45 (b % 2 T
T ZORUORERIZIZ (D) AZA, AZRY, ealY, F MLt cL =BT 322D TEAHO
HHFREREND SEHND, TROELLITHHIC A BT 224, AR XL AR YGRS
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BER~LELLEKEE, (2 e, TX K BEAICEFT M REIND BEBANL T 5
HifR Y ~E U RER STz, Fz, ) FRUEL, AAITHY, oy bRl OKIBITEKET S/
HEESNDEXBOML R (4) B EDZ WL BB T K@D didh-7-.

HWAOEEZRTHDE, (1) DLEHOEENBEGHT T, SHom»BaxLs, 2)nBEk
WATTIE, MR ORI A B L o7z, (3) BB ET-HAT TILMMCK BB B IL-7228, AR
KEIZ—HOMARE, ARKEFED LB OEER4E B TEAL, BEEOELREDELLDH
FITFWARET, () BBEHHT TIIRELRIOEIZRD LN 2h o7,

HETHLNIINLOREREEHOE(LDIL, (DIZOWTIGEHOR ML EEMTOHRAD
R ICLBRBIOW# L — B EFEOMARIE~OBEISSFERLEE SN, (2) X2V TR E 1D
MR EBEHROE(EELILLELEZLNS. ) ITHOW T AERNRENARV KD A DO EE
DERL P —2 ¥ D N LB ORI RAEOH K BFRE O FIFEMHHY, ()IZOWTHIEEHED
TICH BOMO BB LT TRERREVOT, BEMOMAEEL T, BAHRPPREMOBA
TEMBEBL TVBIER, ORI - RIVAREL T, RELSLRY THIR ROB 2
CEAREESRBLTWARIEENRZ N .
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Changes in the avifauna of Tokyo and the affecting factors

Mutsuyuki Ueta', Kazuhiro Katoh?, Hazuki Matsuno', Reiko Kurosawa® & Masae Narusue'
1. Wild Bird Society of Japan, 2-35-2 Minamidaira, Hino, Tokyo 191-0041, Japan
2. Experimental Station for Landscape Plants, Graduate School of Agricultural and Life Sciences,
the University of Tokyo, 1051 Hata-machi, Flanamigawa-ku, Chiba 2620081, Japan
3. Biodiversity Lab., [nstitute of Low Temperature Science, Fokkaido University, Nishi 8chome, Kita 18jo,
Kita—ku, Spporo 060-0819, Japan

We carried out surveys on the distributions of birds breeding in Tokyo during the 1970s
and 1990s, and compared the changes of bird distributions with those of the vegetation, the
information on which was provided by Tokyo Metropolitan Government, in order to identify
the factors affecting the changes of bird distributions.

We classified the avifauna using TWINSPAN, and compared the avifaunal changes during
the 1970s and 1990s. The analysis revealed the following major changes: (1) sites that had a
species composition characteristic of highly urbanized areas (i.e. Tree Sparrow, Grey
Starling, Brown—eared Bulbul and Oriental Turtle Dove) during the 1970s, contained, by the
1990s additional species, such as Japanese Pygmy Woodpecker, Japanese White—eye and
White Wagtail; (2) sites originally supporting grassland species, such as Skylark and
Bullheaded Shrike lost them, and gained those associated with urbanized areas; (3) sites

where wetland species, such as plovers, Great Reed Warbler and Fan—tailed Warbler were
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declined; and (4) sites that originally fostered upland forest species, including the summer
migrants from the tropics, decreased in number.

The sites of type (1) had a greater increase of vegetation cover. The areas of type (2)
experienced a decrease in cropland and grassland. The areas of type (3) showed a decline in
cropland and rice paddy. No great change of vegetation occurred in the sites of type (4).

Different causes are probably responsible for the changes of each type. The change of
type (1) is explained by the increase of vegetation mass both horizontally and vertically as
well as the adaptation of a few bird species to urbanized areas. The change of type (2) is
attributed to the decrease of farmland and grassland. The change of type (3) is probably
caused by the increase of human-induced disturbance, such as pleasure activities on the
rivers as well as the subtle changes in wet habitat that are not shown on the vegetation map.
The change of type (4) probably results from the decline of the summer migrants, because no
significant change of habitat occurred in these breeding sites, which suggests vegetation
changes in the wintering and stopover sites, the degradation of habitat quality or a decrease

of prey insects.

Key words: avifauna, avifaunal changes, cropland, Tokyo
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