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Fig. 1. Location of the Tokyo Port
Wild Bird Park (gray area).
(Modified from the vector
version on the website of the
Geographical Survey Institute
of Japan.)
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Fig. 2. The habitat map of the Tokyo Port Wild Bird Park. (Modified from the website of the Tokyo Port Wild

Bird Park.)
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Fig. 3. Long-term change of the total number of species recorded in each Japanese fiscal year (from 1 April
to 31 March). The broken line shows the average number of species during the study period (118.3

species).
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Table 1. Analysis of the long-term change of the number of recorded days per year in the land bird species

using a generalized linear mixed model. The "+

"o

symbol indicates a significantly increased species and

the "-" symbol indicates a significantly decreased species in the number of recorded days per year. The z
value shows Wald Statistic. The recorded year indicates the number of years the species was recorded,
and the recorded day indicates the number of days the species was recorded during the 27 years. (The
Japanese fiscal year was used. Cf. Fig. 3)

H% R4 o Hith +/— zvalue pvalue FUEMEE FUERHEC
Order Family Species English name Recorded Recorded
year(s) day(s)

INB AN FINh Oriental Turtle Dove -0.654 0.513 27 8172
TRYNA - TRYINA EATIYNA House Swift 4.742 <0.001 26 1455
27 IYd vd Western Osprey 7.264 <0.001 23 221
27 L Black Kite 0.262 0.793 27 3154

Favt Eastern Marsh Harrier - 2777 0.005 21 322

INA R T Eurasian Sparrowhawk + 6.349 <0.001 15 348

FARH Northern Goshawk + 5.410 <0.001 27 2708

JAY Common Buzzard + 10.350 <0.001 25 1617

FyvE  FYvF aiyI Japanese Pygmy Woodpecker + 7.945 <0.001 21 3243
INYTH YT FausvRy Common Kestrel -6.230 <0.001 27 749
NV T Peregrine Falcon -2.391 0.017 26 357

AR A EX EX Bull-headed Shrike -1.863 0.062 27 4393
A 7 A Eurasian Jay 1.310 0.190 17 338

FF A Azure-winged Magpie - -2.986 0.003 27 5204

NYRYAF A Carrion Crow — -3.768 <0.001 26 979

NYT A Large-billed Crow 1.417 0.156 27 8221

YVavhT vVavhI Japanese Tit + 3.629 <0.001 27 7560

vy |<PAY) Eurasian Skylark - -11.080  <0.001 23 1912

PZAV WISA Barn Swallow 1.142 0.254 27 3980

AT YVINA Asian House Martin — -2.371 0.018 27 3182

<=0 NV A= RN Brown-eared Bulbul -0.150 0.881 27 8150

UIAR ITAR Japanese Bush Warbler + 4.693 <0.001 27 3454

¥YHAALYY 4 Rastern Crowned Leaf Warbler + 3.566 <0.001 25 95

Avn Avn Japanese White-eye + 4841 <0.001 27 6262

IvFY  AAI¥FYU  Oriental Reed Warbler — -5.337 <0.001 27 2317

v v Zitting Cisticola — -6.164 <0.001 26 2449

LRV LUFY White-cheeked Starling — -4.654 <0.001 27 7490

L7 FU Chestnut-cheeked Starling + 5.222 <0.001 24 261

b X TENT Pale Thrush + 6.737 <0.001 27 1778

T HINT Brown-headed Thrush 1.072 0.284 27 1286

D7 Nauman's Thrush — -2.321 0.020 27 3897

Yave4F  Daurian Redstart -0.494 0.621 27 3273

Ve RF Grey-spotted Flycatcher + 4.243 <0.001 21 105

FExF Narcissus Flycatcher + 5.304 <0.001 25 93

AR A AR A Eurasian Tree Sparrow -0.615 0.539 27 8108
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Cont.
H44 R4 it Hith +/— zvalue pvalue ACEMEE FLERH L
Order Family Species English name Recorded Recorded
year(s) day(s)
tEFLA NTRFLA White Wagtail — -5.013 <0.001 27 7820
/otFLA  Japanese Wagtail -0.113 0.910 20 156
Z e\ Buff-bellied Pipit -1.116 0.264 27 830
7R AT e Oriental Greenfinch — -4.145  <0.001 27 4351
X Hawfinch + 5.036 <0.001 26 337
RAvm kA vnm Meadow Bunting — -2.746 0.006 27 1247
T HH Rustic Bunting - -2.561 0.010 22 209
THY Black-faced Bunting + 2.469 0.014 27 3949
##4¥2VY  Reed Bunting -1.589 0.112 27 2585
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Fig. 4. Long-term change of Jaccard indices. The solid line shows the index based on 1990, and the dashed
line shows the index based on the previous year.
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* 2. KSOFHREARORFLL (RILWBIRETETIVC R B0, T+ BERGERABDEE
WL 7R, - 3AERRLE A BN E RIS L7z, zvalue 13 wald #iHEZ2R 9. AUiAEL,
AUBHEE TN TN 27 TR S N HE R g, FORY)D I3HEZ .

Table 2. Analysis of the long-term change of the number of recorded days per year in the water bird species
using a generalized linear mixed model. The "+" symbol indicates a significantly increased species and
the "-" symbol indicates a significantly decreased species in the number of recorded days per year. The z
value shows Wald Statistic. The recorded year indicates the number of years the species was recorded,
and the recorded day indicates the number of days the species was recorded during the 27 years. (The

Japanese fiscal year was used. Cf. Fig. 3)

H% B4 % Pty +/—  zvalue pvalue GCERMEE  ROBRHEK
Order Family Species English name Recorded ~ Recorded

year(s) day(s)

HE HE AAIAVHE  Gadwall - -5.251 <0.001 27 3124
IvHE Falcated Duck -0.767 0.443 22 367

v FUHE Eurasian Wigeon - -7.259 <0.001 27 2839

<X HE Mallard + 3.565 <0.001 27 3781

HIVHE Spot-billed Duck - -5.907 <0.001 27 7873

NTEOAE  Northern Shoveler - -5.646 <0.001 27 3528

FFHHE Northern Pintail - -8.186 <0.001 27 3331

aHE Teal - -3.943 <0.001 27 4896

Ko Common Pochard -0.927 0.354 27 5560

Fvrunvao Tufted Duck 0.770 0.441 27 5168

AAHE Greater Scaup -0.898 0.369 27 3541

2aArA4Yy Smew - 4607  <0.001 16 608

NAY TV NAVTY AV TY Little Grebe 0.255 0.799 27 8218
AV L5477 Great Crested Grebe -0.542 0.588 18 247

AVAFRY Y AT Great Cormorant 0.268 0.789 27 8288
YAy VES EpZ=ig Yellow Bittern - -5.960 <0.001 23 561
d19F Black-crowned Night Heron - -10.990  <0.001 27 4130

A= Striated Heron 0.920 0.358 26 675

7H7¥ 5%+ Chinese Pond Heron 0.594 0.552 14 133

7Y F Cattle Egret - -2.959 0.003 27 384

TAYF Grey Heron + 2.724 0.006 27 8118

RAYF Great Egret - -3.133 0.002 27 6879

FavvF Intermediate Egret -0.288 0.773 27 1091

aYF Little Egret — 7961 <0.001 27 7347

D212 74 74 Water Rail -0.921 0.357 23 247
NV Common Moorhen - -6.714 <0.001 27 4625

FAINY Eurasian Coot — -8.295 <0.001 27 6630

F RV FrY LFJnm Pacific Golden Plover - -5.230 <0.001 19 488
e Grey Plover - -3.116 0.002 14 183

= Little Ringed Plover 0.274 0.784 27 4286

DA Kentish Plover - -6.891 <0.001 16 733

AZALF KV Mongolian Plover - -4.448  <0.001 27 1889

YAV F AL F  Black-winged Stilt — -7.245  <0.001 27 2807
vF EOES Snipe - 8836  <0.001 27 2662
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H% B it ¥t +/—  zvalue pvalue GUEREEL AlERHEL
Order Family Species English name Recorded  Recorded
year(s) day(s)
EaA=PAs Black-tailed Godwit — -5.606 <0.001 27 1457
AN VF Bar-tailed Godwit — -2.969 0.003 24 663
Fav¥ v/ ¥F Whimbrel 0.175 0.861 27 901
747 ¥F Marsh Sandpiper — -3.726 <0.001 17 187
74 7>¥F  Common Greenshank — -3.973 <0.001 27 3407
2T VE Wood Sandpiper - 2941 0003 18 90
FTIVF Grey-tailed Tattler - -3.552 <0.001 27 2289
Y UNY¥F  Terek Sandpiper 1.719 0.086 27 1916
AVIF Common Sandpiper -0.581 0.561 27 7417
F3YY3>F Ruddy Turnstone - -8.440  <0.001 27 1038
rURY Rufous-necked Stint - -6.132 <0.001 25 640
NITF Dunlin — -4.750 <0.001 27 784
TURFUF  Ruff - -3.497 <0.001 13 91
HEA Y AEA Black-headed Gull — -14.070  <0.001 27 2770
UIxa Black-tailed Gull — -8.416 <0.001 27 3334
JEAX Mew Gull — -11.900  <0.001 26 1702
v rahEA Herring Gull — -7.194 <0.001 27 2539
A/ uEA Slaty-backed Gull 1.643 0.100 26 1016
aryIyy Little Tern - -2.390 0.017 27 2190
TyRIVY hIRI Tk Common Kingfisher + 2.565 0.010 27 4379

EizoTz.

1990 4 JE HEHE D Jaccard Index (3 Ji /M 1)
R, EERBRBITON TR Y] & MRS A
ZLTVWB T eRR L. —J5T, RiFER
#EQ Jaccard Index (ZIhnfdEmZ /R L, HF2F%
ZITDNTHIFIC T 2 SFEHOZ LAV E
ToTwaZ lZzmrlie (K4).

BREOFHGHRAMOBRFER( L ERRRDRER
FERSTIX, fRNTRSRE x5 7z 44 Fivh, T4
FUERHE MERICHEIMLZON 16 #,
L7zDh 15 fli, BRGHEHRZ REEho7z0
M1 FE >z, NY TV HIFERICHD L
HORBRE, TYNAHEF VY FHIERIC
U MoOREE AT, N HIZA R
WEWHORTES Tz, ZHHEAXAHITAE

WD U, 8L 7fE, AR i s
NixhoreBORETEG AT (R 1, Appendix
2). P U7 & N U 7= Fl oD R 7 L
LickT s, ARSI LT 16 fihd 14 76
(93.3%) AV E#h, 1370 (86.7%) AHS i
AR LTWe, —77, FBEICHnL
7216 Firf oD 14 ff (87.5%) M irbhz L KER
B UTWwWe, GREMEEBNES x> T
&, B S HME T, IKERREELT
WATENEZ o (X 5).

KISTIE, TSR E -7 54 Fip, T4F
MRCERH B WAL 7=200 3/, Wb
L7zDh 35 fli, ARG Z REAh>7zD
M16 >, AR LkBoRz ST
Hidx <, 7y Ry HIZERICEMmU-fE
DRZoTe. hAYTVHEAYA RUHIZAE
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5. BEEA T3V —2RAT 2EOHIA. REBERICHID UM, OORAREMED RS NED >
ToRE, BEdAERICEINU R IRT .

Fig. 5. Percentage of species using each environmental category. The grey bar shows significantly decreased
species, and the black bar shows significantly increased species. The white bar shows species which did
not increase or decrease significantly.
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Initial 5 years species Last 5 years species

6. ¥ 5 EDE (MW 5 FICFLEN D D IEE 5 AFICREAVRVID | & TEIZ 5 O/ (FIH] 5 4
RLERANE ST 5 RIS RLED D B 1) | OREROD LLL.

Fig. 6. Comparison of the number of the "initial 5 years species" and the "last 5 years species." In both
periods, 135 species were recorded. (Initial 5 years species: The species were recorded in the first 5
years but were unrecorded in the last 5 years. Last 5 years species: The species were unrecorded in the
first 5 years but were recorded in the last 5 years.)



13

S
8 100% - —
g, > [] Initial 5 years species
= 0 .
7] Last 5 years species
8D 75% - = yearssp
w ®
o ©
O @
8*&' 50% -
£
Y—
© =
L 25% -
T =
-E [
g ” H
S 0% - ; : : :
o (@2 S X o o o s
GMQ o .a(\e’\a \Né@ Qa““\\a ‘oa‘e\a o
et
?.ﬁ é’b
e
o

Environmental category
7. BREEEAT IV —Z2MN9 2EOHG. Htd T 5 FE0m (W] 5 FICREAH D Ik 5 4R
SN ROED |, RO TEL 5 FOR (WIH] 5 Flcilina <L 5 FICREDN H 51 | ZRd.
Fig. 7. Percentage of species using each environmental category . The white bar shows the “initial 5 years

species” and the black bar indicates the “last 5 years species” (Cf. Fig. 6).

BIRBRONZWEOAZZAE. VIVHEF R
U H, AREICHD U L AR zun
EEAE. AEH, XUAVHIE, BRI
DUTME, BN U R, AR D
BTG, AR LI 35 #itp, F R
UHD 21 M (60.0%), HEHMNTH (20.0
%) % iz (G& 2, Appendix 3). J# L7-fd,
BN RS s o 7o, BN U 7RSS, IR
& RIS % A4 QEREEAWAT) I (B 97.1
%, BEIEAEVEE 100%, BEANRE 100%), 2
MR GO R 88.6%, HIRAMEE 75.0%,
ke 100%) T, EWNERLNEN o Tz

FIHA 5 FLER 5 FORBEDLE EERRE

LESEN

T 5 4EDFE ] 17 H 41 #1181 Fi7E -
el L, TEES5EOF] 1 16 H 40 &
154 i 27 fi/D e o 7z milR @R
1351, 5500 5 EMICERD RO,
FEfAS 34 FET TW)H 5 FOR ], M5 FD
i WMZNZN 17 /3D, KEN 31T M)
W5 FDfE MN29 M, IET5HEORf] 2
fi7zo7z (X 6).

e, FYVH, 77avd, ¥o4Fav
H, Y79 HIE T 5 F08] 7207%, 4
v aAUH, FYYERHIE [EL 5 FOM) 720
BEHEAE. ZHEEAXAER, THIH] 5 4D
& T 5 4O D2 TR, FHT AR X
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Fig. 8. Changes in the total
0 0 abundance of shore birds
0 60 120 180 240 0 60 120 180 240

Minutes (after low tide)

HiX 25 FC, &40 73.5% % iz (% 3).
F9IH1 5 F0fE & [EE 5 FOf] 04 RE]
Bimltig Uiz T A, 95 EORE] T
WHRITIE > Tz 6 OWN, NSz, 4
i (66.7 %) HS ppit 2 BB & LTz, [
5 O] TRENTHEGICIR > 72 10 FRAED,
M EREREE E LT (7).

KETWE, HEH, AV T VUH, hUAR
UH, 7w ROV TYH 5 0/ 720
itz THEE S FO ZZzads HIdm
Mmotz. XUAVH, FRUBK T4 5 50
fi] & TET 5 FEO] OmgzEEAR. T4
15 4EORE D 29 fEiFh, - RV EAY 18 i (62.1
%), HEHMN6FE (20.7%) &Lz (E4).
TWIH 5 ] & TEE 5 FOfE] Ok,
ROFIHT 2EEBEELNEN) (W 5 4ED
f89.7%, ik 5 FEDOM 100%) 7Z-o7.

BUOLERICHS T+ - F B EOEERSBES)
F e F R B O MROKE K EE, 2004-

after low tide. a: 2004-
2007. b: 2008-2016.

2007 4 & 2008-2016 4Tl fFEmA A E < #
Toteiz, K% 2D Tasliz. 2008
L BN EAY 2 R B T & AR B O
MR S5NT, HIC 2009 FH S#ILD EFIC
S HABOEmMMN R ST iz, M
HEEENRE AL (K 8).

RATDMFIRADE(L & LEDY FEEDEEHRE
DR

IR EREEPE 2 B DIE & A E DRl i A D
V7% R9 —75, < HE Anas platyrhynchos 1%
ME— TERIRCER HE MWERICHEmML Iz
(% 2), REOMORHORFEL 2Tz,
< HEOWHKKIIC BT B ik HEUE, 2006
EIC 25 HOFREEMNH 5 LI, 1990 4
52012 £ TR I MBTHRBLTCEED
(1996-2001 0 6 [ 1d XKIH 7 — 2 AR
1), 2013 EM SRR (X 9a). T
D 4 [ (2013-2016 FLF) OARFOHMDF]
7% H BN il U7 A5 53R, ok Lk 7z 10 H
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9a. HHMIC B 5~ A EDFER
ROk B DRFEZL.

9a. Long-term change of the
number of annual days Mallards
were recorded in each pond.

Fig.

2016

-m - Eastfreshwater pond
—e— West freshwater pond
Shioiri pond (brackish water)

9b. 2013-2016 FDOFMICIIF
B AEDTVERLEABOA T
EDZAE. LT —/N—3EEER
AR

9b. Monthly change of the
average number of days
Mallards were recorded in

Fig.

PO T OBSGLRNZ <, RAICTERIK
HOFIERNEM L7z (X 9b).

7AYFO HEMGEERHEY IEZ D RS
Nixinolz—r, dAVF, XA49F, avF
DFNFEEICHD Lzl (£2), Aok
f1, WA, TAZEICHEBEICHT SadikH
BoBGzR Uz, 3HICHHERY PG ITE
ETHBEENTOED, d/9F (¥ 10a) &
2001 45, XA F (K 10b) &avF (K
10c) & 2005 Fh 5, LWz Ol lek HER
WA U7z,

INY EFF N DEFERRDECER B E DR D
BHEO MEMEERHE LT, A1

each pond from 2013 to 2016.
The error bars show standard
deviation.

TR ENEhoe—), N eAtt
NUFHEREICWD Utz (%2), Ao A,
], TR EICHRBEICH T SRk HE D
BE7ER Ul WIS BIE D S EUERE—4F
U, SWHEETHEREN TN, NIE
1996 FELFFIC (K 11a), AA/3210& 2004 F
DIREIC (X 11b), ZHEFHE & X 5N 2 IR
ZHUDIC RS HEOBAER AR 5N, Rt
ANV TIEBEETZ 5 T2,

EE
SEMHORHE=2Y 7 OME, TEND
HANRA T BT EWHB. L LENDS,
ZTOMEMZ S5 Ufe EHENE 1 2 BRESER 7%
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Japanes Month

fiscal
year

[ 1990 |
1991
1992
1993
1994
1995
1996
1997

Japanes WMonth

fiscal 7 5 6 7 B 9 10 i 12 1 2z

Fig. 10b
10. %A, Hikl, FAICRENEEE (%) a: T49%, b1 £0FE, ¢ agF

Fig. 10. The recorded rate [%] in the beginning (B), the middle (M) and the end (E) of each month. a: Black-

crowned Night Heron. b: Great Egret. c: Little Egret.
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Fig. 10c

X 10. Kt &
Cont.

EOFET— 2, FRICEERI TS T
LIFZ IFEV. BRI RSN T
—AREREENSIBEDOFMAREREER ED
T—REEILT DR TH Y, HILTE
ELTh, 7—ZWREMNCR> TLUE S HE
MIEEDERV. SRIOMNTTE, REHOZL
IS B R 52 12 8B 2 5N % B0 Ao
B, MOmEESKEE, ARSI VRO
Mifd7e & ORFEZLOF AT — 2 sl I h
TWirhot, Z0ks, KX ni¥oho
Z2e, TNzdlzoLizeEZSNSHERKD
M D xR R Z RO B DIERHETH 5.
L LS, Ee=%2) 7 CEEZDIL,
FWHARORE TR 2h 5 0id > { b LT
THRAZHEL, BIERTREIR ISR Z 37 T
T2 THDH (REE 2019). AT THS
MR 5 TEERCE U TWBZEER, ST
SEICHENERRNT TR LD, Zlkztic

37 42 33 25 20

HLIEEEADNDUENZELT S.

B L KBDRER(LDEN

TR RORE 8 ORREL b L, TR 5 4
Moo & TET 5 RO DLkl 5
75 % fENT TR O RNMES N, HFETI,
Pk LS TRZZRELNREE TR L
MAS MR Tz BRI TERGSRHE] »
HGEICHMUZERD 16 8, WD LEFED 15
e IZERET GG D, Y5 Fof] & I
VL5 EDH N IZZNTN 17 FECHEEE > 7z G&
3). —/KEIE TERMGERHEL AWERICHEM
U-FAY 3 fE, L5 O/ A2 e IEHE
Ihiznolex L, MEMREEEEL DRI
WA UTFl 35 F8, T 5 fdE | A 29 f
LELLE ol (2, 4. MERGEHEY
MERICHAD LT 35 D55 21 FRTF R
H, 7THANEHT, Wi&ZHE2 L 80.0%
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Japanese Month
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Fig. 11a

Japanese Month]

iscal

s o

cocfooococoooo

Fig. 11b

1L EHOWA, W), FCREERENZEE %], a: /3y, biAANY
Fig. 11. The recorded rate [%] in the beginning (B), the middle (M) and the end (E) of each month. a: Common
Moorhen. b: Eurasian Coot.




Zdihic. £z, THH 5 FEOR] LENniz 29
D55 18T FUH, 6 EAAEHT,
WM& ZIE 5 L 828% % i, WL, I
IZ&oT, BELRTERENAND->TED, K
STRERFRYERAEHZTOE LTCRE O
DPHELCTOB T ENHEMITE T,

BESOSEEOZLDER

MERFLER B AN L7 e THI 5 4
DOfE| 1, E55 6@ U T & FEihiih
ZHERERE T 2HORIGNZ o7 (K5,
7). —/TC, MEMGCEEBUNEIN L7 & N
I5FEDH] 3, EB5LHEL THMZER
L HEORENL o7 (K5, 7). X
RNETIE, A REREIC O A S
NBHENRAD U, BMDZTENLFEIEEIML T
BY, SEEDSHMEOSINCZELDD
BTSSR0 T, FNOEER N
R, R, SIS T 2 BB
207, BRHICHE T 2EENEML, S
IS B L T2 AREMEAVRZ S Nz,

V¥ - FRUEORVER

ik L7z & 21, F RV HOHMIE % 5 fight
HEOW 5 TRIEREADZERUI (B2, 4. F
FUH TS ROMEHTSRICIE>Te 5 R0 5 5,
FRURL, A2 FR, FR, 2 F
BoOAaREHEARNIEERPRKRE I RIRDS
O, Wi4REYF - FRUHELTERT 3.
2004 45 2007 £ T, L (2007) @
5RO, Lo SIS TREA DB
MAESNTA (X 8a), 2008 I h L5
KU THEREMNEmMLU a7z &k (K
8b), MNEEICTF « F RUENMOZWLD,
i AREREEFT & UC & 0 BENFABFTMEET %
MO 2 DOH[EEENEZ ENS. LA LELD,
2009 4ELIRE, 0G0 BRI HE S AR O8N

21

MELNENT LA EEBD IR Lz C
&, 2013 FLURIC B 73 2 A OB N R 5
N s, YRRZITEHENICET Y F -
FRUHEHOMAEZDOE DN D LTSN
BEMENBVEEZ NS, BEARORETIE,
1975-2017 ¢, 2000-2017 fE D & B 5 D]
MicBWTE, BIRICHARICTRRET 2 F -
F BV EHEMOBRAEREIT A RIS U
(BiKi#& 2020). %7z, 2000-2017 DRI
ICHEBICCk LIz F « F R LB ORR
KEAE S HEICD Uie (BRiEE 2020). L
DS, SNEOTF - F R FEHOBECE A
BRI, AT TR A OO NRETE (X
2) OBRERELLE, YARZITEHEICET
UF - FRUHEZENS 208050, il
IR T ERWVETH 5.

FH R ADHBEIKBICRIFTHE
AEHSEIE SO TERRERH B ORE
ZALT, MRETRSICIE -7z 12 Firh 7 fio) T4
Ml HEL DAEREICEADL, NeEINA A
2 DFBRIED 22T % LE A S5NS K
REMEA BRI o7 GR2). BEED T4V
AEFOELRFE] KB L, BKFREEAE
HTH D Ia7 A Y Mergus albellus 13, HELER
Tl 1990 4 i 20 P, 1991 H &I 14 ]
MRk E Ntk 2016 FEXTHEEDHD T
Y3572 3T, & UTHEMA SR LA
ReEZSND (BREA 1991-2001, 2017,
2018). A A 27 Oifi a7 [l T & % ATRetEA
EOTEKEREIE A B 3 R T L, BIKEEND
WAV TIRH ) 14TV Podiceps
MATCRKYECHRENENALT Y
Phalacrocorax carbo & TERGIERHE) OB E
R RS x0Tz, —JTT, KRN
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Long-term changes of bird species composition and the environmental changes
in the Tokyo Port Wild Bird Park

Yoshikazu C. Sugano', Nobuo Aoki? Shin-ichi Akimoto'
1. Department of Ecology and Systematics, Graduate School of Agriculture, Hokkaido University.
9-9 Kita-ku, Sapporo-shi, Hokkaido 060-8589 Japan.
2. Education division, Wild Bird Society of Japan.
Maruwa building, 3-9-23 Nishi-gotanda, Shinagawa-ku, Tokyo 141-0031 Japan.

The importance of the long-term monitoring which can catch the change in the ecosystem
early and make use of it for conservation and research has begun to be recognized. Recently, the
analytical results from this viewpoint using the data accumulated in the nature parks have also been
reported. In this paper, we analyzed the factors which brought about the obtained results, using
the survey data accumulated over 27 years in the Tokyo Port Wild Bird Park. The species richness
and the number of annual recorded days of water birds decreased mainly in Charadriiformes and
Anseriformes. On the other hand, the change of land bird fauna from grassland to forest habitats
occurred without affecting the species richness, thus indicating the long-term change of different
trends among avifauna of different habitats. Both xerarch and hydrarch successions have advanced
in this park. Therefore, to achieve the original goal of "restoration of the natural environment of
inner bay coastline centering on the hinterland wetland of Tokyo Bay," a large-scale environmental

improvement is necessary management.

Keywords: Biodiversity, Conservation biology, Environment management, Long-term changes, Long-

term monitoring, Tokyo Port Wild Bird Park

* yoshikazu_sugano@outlook.com



27

8% 1. 1989 4E 11 AW 5 2017 4F 3 A X TOHGGEF HARO Y A b It TEDN I 2 A
XOMFHTICIEED TR GElEA S ZZI).

Appendix 1. The bird list of the Tokyo Port Wild Bird Park from November 1989 to March 2017. The
species covered with gray color were not used in the analysis of this paper. See the text for details.

H% B %, ity
Order Family Species English name
F F T RAZ Japanese Quail
Fv Common Pheasant
HE HE AV Greater White-fronted Goose
ayHYv Brant Goose
INTFavy Tundra Swan
FFNTFav Whooper Swan
FTRY Mandarin Duck
A HIATHE Gadwall
EPY kS Falcated Duck
v FUAE Eurasian Wigeon
TAVHEe R American Wigeon
RAE Mallard
HIVHE Spot-billed Duck
NEaHE Northern Shoveler
T FAHE Northern Pintail
VRTY Garganey
rEZHE Baikal Teal
OHE Teal
FFRNvna Canvasback
ronvna Common Pochard
Frruanvn Tufted Duck
ARHE Greater Scaup
KAV E Common Goldeneye
2arvAYy Smew
HAY TV ST HAY TV Little Grebe
THIVAAY TV Red-necked Grebe
ALV HAY T Great Crested Grebe
nyahAYy 7 Black-necked Grebe
AR AR FINE Oriental Turtle Dove
T AN Japanese Green Pigeon
AVE R JrhY R a7 AV EY Lesser Frigatebird
v VaAvAY Great Cormorant
V¥ YF Yoh/dA Eurasian Bittern
JydA Yellow Bittern
VdA Japanese Night Heron
d19F Black-crowned Night Heron
AR Striated Heron
THITYF Chinese Pond Heron
TRYF Cattle Egret
7 AYF Grey Heron
LIYFTF Purple Heron
RATF Great Egret
FaugF Intermediate Egret
avF Little Egret
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frE
Cont.
H% (e it ity
Order Family Species English name
A=urs Pacific Reef Egret
NIV THF Chinese Egret
k¥ Ty IANTHF Black-faced Spoonbill
Vb 74 747 Water Rail
TONT AT White-breasted Waterhen
< a Ruddy-breasted Crake
NV Common Moorhen
F AN Eurasian Coot
Jiyay Ay av JavAF Rufous Hawk-Cuckoo
B FFR Little Cuckoo
v Ry Oriental Cuckoo
27 27 27 Jungle Nightjar
TV ISR VS ZAV TV INK Pacific Swift
E X7 INA House Swift
F KU F KU 27 Northern Lapwing
) Grey-headed Lapwing
Ltom Pacific Golden Plover
zALELY Grey Plover
NnyuaF Ry Ringed Plover
A JVF RV Long-billed Plover
aF kY Little Ringed Plover
PA=E A Kentish Plover
AZAF R Mongolian Plover
FFAZALF R Greater Sand Plover
A RHTF A XA F Black-winged Stilt
VF Y<vF Eurasian Woodcock
FAITF Latham's Snipe
2UF Snipe
FANTF Long-billed Dowitcher
IANYTAANTTF Asiatic Dowitcher
FravF Black-tailed Godwit
FAVUNTTF Bar-tailed Godwit
FavTv IoF Whimbrel
A% JF Eurasian Curlew
iy AnB/AVE S Far Eastern Curlew
VLT F Spotted Redshank
THTVF Common Redshank
aA7ATITF Marsh Sandpiper
TEATVF Common Greenshank
NI T TAT7¥F  Spotted Greenshank
aFTVUF Lesser Yellowlegs
JHvF Green Sandpiper
2ATVF Wood Sandpiper
FTIUF Grey-tailed Tattler
VUNTTF Terek Sandpiper
AVTF Common Sandpiper
FavdarF Ruddy Turnstone
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e &
Cont.
H# 44 ity 9t
Order Family Species English name
FINTF Great Knot
ANV F Red Knot
aevF Sanderling
[N Rufous-necked Stint
Fyuabyxy Temminck's Stint
[ADRES Long-toed Stint
TAVNT AT F Pectoral Sandpiper
TATVF Sharp-tailed Sandpiper
UNZASSES Curlew Sandpiper
NI TUF Dunlin
FUTA Broad-billed Sandpiper
TURFIF Ruff
T7HTY)eL7¥TF  Rednecked Phalarope
Lay LAy Pheasant-tailed Jacana
AIUF I Great Painted Snipe
FE KX Y HEA Black-headed Gull
UItxa Black-tailed Gull
HEA Mew Gull
T HER Glaucous-winged Gull
THEAE R Glaucous Gull
truhEA Herring Gull
FAETuhEA Slaty-backed Gull
= Little Tern
Ty Common Tern
TENTG T Iy Whiskered Tern
NI NG T VYT White-winged Black Tern
27 U4 U4 Western Osprey
27 rE Black Kite
Favt Eastern Marsh Harrier
NAAaFavk Hen Harrier
P Japanese Sparrowhawk
INA BT Eurasian Sparrowhawk
FFE 7 Northern Goshawk
VA Grey-faced Buzzard-eagle
) Common Buzzard
A=V A/A=V FA AN Collared Scops Owl
Joav Ural Owl
TAINZ Y Brown Hawk Owl
ST XY Long-eared Owl
O33RV Short-eared Owl
YAFav YA S Yoy Hoopoe
TyRTV Y ATE = Yvyavey Black-capped Kingfisher
VARV Common Kingfisher
Y3 Crested Kingfisher
TwRIVY TwRIVY Oriental Dollerbird
FuvF FuvF 7 AA Eurasian Wryneck
arys Japanese Pygmy Woodpecker
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e &
Cont.
H#% R (24 9t
Order Family Species English name
THTS Great Spotted Woodpecker
THTS Japanese Green Woodpecker
INY T INY T Favy Ry Common Kestrel
aAFa9TVRY Merlin
FINYTY Eurasian Hobby
INY T Peregrine Falcon
AR A YrravsA yrravsA Ashy Minivet
AP Fe 2F YravFav Japanese Paradise Flycatcher
X EX Bull-headed Shrike
THERX Brown Shrike
AP IER Long-tailed Shrike
VRS A7 A Eurasian Jay
A7 Azure-winged Magpie
INVIRY HT A Carrion Crow
INYT MAT A Large-billed Crow
FIAREF FUAR2TE Goldcrest
VY RHT VY RAHS Eurasian Penduline Tit
VAT NhT ains Willow Tit
YT Varied Tit
i i Coal Tit
¥TavhI Japanese Tit
[<VAN)) [<PAN); Eurasian Skylark
WISA DRV N AVIAP S Sand Martin
WA Barn Swallow
YT IV INK Red-rumped Swallow
AT YINK Asian House Martin
vI Ry <= R ) Brown-eared Bulbul
UTAR AR Japanese Bush Warbler
R Asian Stubtail
IFH I Long-tailed Tit
N FHLT A Kamchatka Leaf Warbler
ARV LA Japanese Leaf Warbler
IVLYIA Sakhalin Leaf Warbler
T E N Eastern Crowned Leaf Warbler
Avn Avn Japanese White-eye
Yr=av FAtwvh Japanese Marsh Warbler
ERZES)) FAITFY Oriental Reed Warbler
agqvFy Black-browed Reed Warbler
i w7 Zitting Cisticola
Loyxy FLVVY Y Bohemian Waxwing
LIy s Japanese Waxwing
L FY FULURY Red-billed Starling
LT FY White-cheeked Starling
aL7 Ky Chestnut-cheeked Starling
KLY RY Common Starling
[ [RRAEZE Scaly Thrush
suavy3 Japanese Thrush
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Cont.
H% 4 EiEd] 9t
Order Family Species English name
AR A XIFvISA Eyebrowed Thrush
(i) PA=VAS Pale Thrush

T HINT Brown-headed Thrush
DA Nauman's Thrush
ax Ry Japanese Robin
FHTax Ry Bluethroat
e xF Red-flanked Bluetail
VavexF Daurian Redstart
JEeRF African Stonechat
A=A Blue Rock Thrush
IVEaF Grey-spotted Flycatcher
YA LF Dark-sided Flycatcher
aYRAERF Asian Brown Flycatcher
FLaF Narcissus Flycatcher
FAIY Blue-and-white Flycatcher

AR A A A A Eurasian Tree Sparrow

tFLA YAFHEF LA Yellow Wagtail
FhHVIEFLA Citrine Wagtail
FFLA Grey Wagtail
INTBF LA White Wagtail
oA Japanese Wagtail
e 24 Olive-backed Pipit
2Ny Buff-bellied Pipit

7 kY 7 Y Brambling
AT I Oriental Greenfinch
kv Eurasian Siskin
N=vxva Long-tailed Rosefinch
7Y Eurasian Bullfinch
X Hawfinch
a4 71 Chinese Grosbeak
A7)V Japanese Grosbeak

Tt vn FAYu Meadow Bunting
RAT 1 Chestnut-eared Bunting
VA& V) Rustic Bunting
VxR AYH Yellow-throated Bunting
Jva Yellow Bunting
THY Black-faced Bunting
A= Grey Bunting
PR VNEAZERI N Pallas's Reed Bunting
avayv Japanese Reed Bunting
AFT 2 Reed Bunting
SY~<YTRF White-crowned Sparrow
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{188 2. BER ORISR H BOOREZAL, KU Excel 2016 TRz

fmiiR (B,

b, POERREL

Appendix 2. Long-term change of the number of recorded days of Land Birds. The regression line (dashed
line), the regression equation, and the coefficient of determination calculated by Excel 2016 were also
shown.
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(8% 3. KGOS HEORTEZ L, T Excel 2016 TRz EFER @R, Bk, REHRE
Appendix 3. Long-term change of the number of recorded days of water birds. The regression line (dashed
line), the regression equation and the coefficient of determination calculated by Excel 2016 were also

shown.
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