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Fig. 1. Map showing the study
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josui Canal.
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Fig. 2. Views of the study area. A: From the new road, showing the “green box” (adjacent to the road) and the

grove along the canal (back), B. From walking trail. Right: grove along the canal. Left: “green box” aimed

to reduce traffic noise from the road.
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Fig. 3. Seasonal changes in the species numbers (per month) of birds before and after the road construction.
The numbers of species are annual totals. Solid line: before the road construction (2017-2018), broken

line: after the road construction (2020-2022).
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Fig. 4. Seasonal changes in bird numbers before and after the road construction. The numbers of birds
are annual totals. Solid line: before the road construction (2017-2018), broken line: after the road
construction (2020-2022).
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Fig. 5. Comparisons of bird abundance before and after the road construction. The data during the months
of fewer birds (left) and those during the other months (right) are shown. Error bar: SD (standard
deviation), * P < 0.05, * P < 0.01
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Fig. 6. Comparisons of bird abundance (annual total) before (black bars) and after (gray bars) the road
construction. A: Decrease, B: Increase, C: No difference.
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Fig. 7. Yearly changes in bird abundance (annual total) of different habitat types before and after the road
construction (2019). Habitat types of birds follow JAVIAN database (Takagawa et al. 2011).
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Fig. 8. Comparisons of bird species richness (A) and bird abundance (B) at Mitaka Area before (black bar)
and after (gray) the road construction in 2019. The data during the months of fewer birds (left) and
those during the other months (right) are shown.
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Fig. 9. Annual total bird abundance at Inokashira Park, Mitaka Area, and Kugayama Area in 2021. See the
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Table 1. Bird abundance (annual total/km) at Inokashira Park and Kugayama. Birds are arranged by the
habitat types of the Javian database (Takagawa et al. 2011).

#A T fil FHOEEH = P
iR T A 16 3 1.5
FTAAR 0.7 0.0 0.0
T haT 0.0 0.8 0.0
x4 H 39.3 40.8 0.8
44 2, 07 0.0 0.0
emaT 29 33 33
I VA 0.0 0.8 00
A 47.1 475 6.2
FEH TR 0.0 5.8 0.0
R 13.6 15.8 0.0
£ 0.0 25 0.0
AhEE 136 242 [iXi]
Fhra aKs 14.3 10.8 23
wath S 90.0 105.0 66.2
P 29 42 0.8
MNUT TR 76.4 66.7 462
A0 936 69.2 454
b 16.4 5.0 0.0
T R S R 15.7 6.7 6.2
A 309.3 267.5 166.9
A — L& EY 20.7 20.8 146
= A 6.4 3.3 40.0
TN 14 0.0 338
FtElA 0.0 0.8 g
NEEF LS 14 25 23
g 0.0 58 0.0
AhE 300 3313 1208
V=g F YA e b 17.9 9.2 231
HTSED 7.9 6.7 0.0
F AR 17.9 0.0 338
ey 0.0 0.8 23
W 50.0 40.8 23
MY H S A 2.9 12.5 185
=] 1143 1417 BB.5
A 230.7 2117 168.5
it EE 14 0.0 0.0
W 14 0.8 0.0
i 29 0.8 0.0
i 4 25 27 19

B = at 633.6 585.0 462.3




36

I
AN

AR A KU 5 5 KRB E T 25% I A
L7, RO EZENLIE NS E T
o, AREEEEMICERD LTS EEN (=
[ 2009), HEUERTE RAR KT T D E W
BT LEZENHIBDNTWVS (NHIED
2003). ZOBERIGHEMEIZMN, XX A DT
213 5KH, M, EEHEZEMNRD LI L,
HET A ARGEEREN R LI ein e
WbozeEIN% (ZEIEHD 2013). AXRIE
JAVIAN database ORI TIE AR « A — 7 W
THO, HHcBVWTEREEHNEL G- T
CEMKREZHRMATHZREMEND S (RN
1994).

I F A BE%IC 35.5% I 7% o 7z JAVIAN
database ORI TIIH TR TH D, RIET
BHPREREZANSZOMEHEEINS. Lich->T
MDA D5 72 v < 20T e AlREFEI R Z .

YT R TT ASRERIC 48% I LTz,
JAVIAN database ORI T AR MY THE T
HTEZNE ENZHER TITIRAHEREL & B
BREED A UTe, F7olET#TIE 1990 RIS
BEMLTEEE 2L holcfcvdI R RUR
DEFHET, xv FTEHOOREEICANT
e &oicl, BER>HOMEZT 52 ELT
W3 CGHEABREDR 2018). T & &AM
DIWNTEFRLTW0EHE LR,

eI R RGN Z <, Filkic 49% i
WA LTeDT, BEERBOBMCKE Y
BLTWVWS. #FEMCHIME SRETEREIA D
Lz &, bU X3 EF Ligustrum lucidum,
NV I V¥ a Robinia pseudoacacia, 3/ 21 |
Trachycarpus fortunei 75 E W BREEI NI T & &
AFEOREREEIC < A F A5 B 5 Z 7= ] hE
YHH 5. ARl JAVIAN database T3 = %
FUA T, BRICERT 30N E K<

WEENDDT, ZTOARERLEET

HTHEMOMAL KSFHT 5. AR, £
N EKRTREICEDELIRBD, Th3HEO
oG TEFEET GERIEA, 2005, D
2014), EisE L THuIicBIIT 572 TH
5. I FVIEAGFRE CHERZICKE <
Lizkidwz, mittiosREc &itEsd % 7z
&, B%TE R SEIC 500 P LN)LOFR
BOADHO, mEOMTHS.

J7 T3 TH D, JAVIAN database D
B TR T, BIARDBITW 2 /N
EODWTIRET 20T, b LIz &
INIAF A 52 T ReEN D 5. 1272
UAABUSAEEE DK E N> 72D T, S&OHE
BB d 5 0805 %.

L7 R U B % I 60% I i D L el
JAVIAN database DM Tl &R+ —7 2T T,
BLIHT P AN IHEICERL, B3R
AR D &9 5. AFEIIHIAPE
AFHORED LY ZRET 50T, 5
SRR TR PR, MsEMmAd Lz
L&y, i TR LIS < &> TR
LTRIREMEN D 5.

B8 L f7&]

AVOFBERZICS51% ML . AR
JAVIAN database O ¥R Tl E T M T, &
FRARARZHF L. U 5 SH TR Tl 2 2 )
fild B7zdic ThMeAd] WMESNTz (K 20).
CHEEE 1.5 m i3 L OBEROMEE)IC A XY
TRV AF, X IEF Ligustrum japonicum
DAEARTR EZ MR LTz 6 DT, HEHORES
HPHELDOMENDH 5. TN 5 DOHEAX
AVBOARICH L TS, iz LkiBo ok
WIS Y T NS Camellia japonica, 7 % X 3
EF, EYAFRENEFL, AVahns
DIEERPREZREIT 2D XFHL T
3. TOHAVHTEHBKIETHZICE D
S UREEN D 5. iz, AV



MDD K> T, THETWaED o AR
HANEEEIRL TS EINTED (ki
2020), ARFHEHITOMINGEREIC K72
TR EVATRENEE H 5.

RN (BT Z8 ) 3BT 63% Hn
U7z, AFEX JAVIAN database O Ci3 R
A—=TURIT, Led emifEcAER L, %
ROFEVENICEZ WV EV S RSN H D (R
IR 1994), GEES L9575 & 023 Heigrysz iy
K WeEZENS. AR TIEER T Hh
WA TEZ 54, RN AN
ICHETE KDk, £LY/F, v+
BENERLUTHHETZ LI G-Ik, R
HERET ZONBIRENS.

INHDSHITETNERETE EETE S
DITTEFKIEE D O et D E 55 b AVE ALK
PCDIEMSTZM o TzDME LRV,
BERABER AL o fefE]

INYRY T T AR FIERDOED D 13% TH
Sleh, AEAZE Ao AfElZ. JAVIAN
database DFAITIEY = 3T 1) X MIC, £
BN OB <, BEREEDZHUIC & FRIRIC
XIS % 728 THROEEEEL/INE > ToATREEDN
H%.

F IR BHBEROWBDD 12% L/NED -5
fe. AFEE Y 237V A MIT, E)IEKORH
MTETHIERDOFE T2 L TIRET 200K H
REND. ANOERLEHL, FOBMKTE
HRTBDTILROEEL/NE D> ToATREMEN
H%.

TP a Ui T LHERORBARN 12% 19
E9, PENCEEBOZh - e UTIRm
ORI/ NE o7z, JAVIAN database DO
RIT AT T, B KT T Fhkic
ZW0IEh, EHIOERETE R ANFS. K
FRIETE-AOBMMUEN D B TeDlc, THDE
B FEZFIC o TzEEN D B.

37

FF AIEBEE 12% BN LA B2
Mo fz. AFEIX. JAVIAN database DFARI Tl
VrxIU AT, MHHREICE D SEEH
DB 5. E KIS R s s s o
BABEORMMAR EZRSB ELTWVT, JE#
SEINC G BN TITEIL, B LkiEZofrEv
—hEEoTWV5.

2. ZEHIX - HOBENEE DL

FAHO AR DO RALED) & ZEHIX OE
BLid 800 mF &, =l DY X
JU— b DR O HHE & O TR OE G
L1E 200 miFELABENTEDS (K1), C
No 3HATTEENE VA S, ALK T
1 2000 FERD 5 BIFED S, 2019 FFEDAAL
FEDE 5 SHRBEIZ Z OSRMNEEDTH >
To. TAUSH U T EHIX & HFOENFETIEZ
DX BEREOREHEI IR o Tz, =M
X Tld 2019 LIRS SO FRECE AR 5k
g, G LAMIE Lz, ORI
RNEEUTEHIN, BMHMEENTE. Z
DT LML T, SEHOREE FEEREE AR
HtiX KD Z o7z (K8). LAENRTIE
TR MR L <, #iTi A — TR
WHCAILD A E o (K9). #ilikk
ROFEERIIS T avhT, "NTEHITXA,
BHMEIO FEMIE TS A THD, ThENARK
LTI > T DI BEFHENHE L T
TeRTREIMEA R E <, KPR IREED RO A JRIC
WNCHEWEREE 52 20 ERLTNS. 2O
T e TR EERE TV S BELED
1982, miHl 1993, —./ i~ ik 1994, #HA-
I 2005, BAF - hnfgk 2017). —77, #iiA
— MO FERE LT RYEAZXA, RNK
T, LICAZAL RN MIFOHENETIRIE
WihiEh otz

KB THE M- TeDid, AFRiLo S



38

RIS 24 THIK TS S I, HOHN
HEHZZ e, ARLUICHENT 2019 F0
EESBHE L, ARBDKREL WP LIzc LT
HB. KL, BEZATONRTIEEVDN
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Effects of road construction on the bird community of Tamagawa-josui canal

at Suginami Area, Tokyo

Keiko Otsuka', Hirokatsu Suzuki® & Seiki Takatsuki®
1. Tamagawa-josui Suginami-no-kai, Minami-Karasuyama 3-9-9, Setagaya-ku, Tokyo, 157-0062, Japan
2. Nature Club of Inokashira, Sakae-cho, 1-16-10-101, Nishi-Tokyo City, Tokyo, 202-0006, Japan
3. The Life Museum of Azabu University, Fuchinobe 1-17-71, Chuo-ku, Sagamihara
City, Kanagawa, 252-0206, Japan

Tamagawa-josui Canal flows through urbanized area of Tokyo and the associated grove of
trees functions as a bird habitat. The downstream of 13 km was paved in the 1970s and the grove
remains along upstream of 30 km. New roads constructed downstream of this greenbelt in June of
2019 left this greenbelt sandwiched by two roads of high traffic. We surveyed the bird community
along the trail (1.3 km long) almost every month from 2017 to 2021. Species richness and bird
abundance decreased by 11% and 57%, respectively by road construction. The most common birds
accounted for more than 100 before the road construction decreased after the event. They included
Brown-eared Bulbul Hypsipetes amaurotis, Tree Sparrow Passer montanus, White-cheeked Starling
Sturnus cineraceus, Large-billed Crow Corvus macrorhynchos, and Japanese Tit Parus minor. The birds
accounting for less than 100 before the construction that greatly decreased after the event included
6 species such as Brambling Fringilla montifringilla, Oriental Greenfinch Chloris sinica, Long-tailed Tit
Aegithalos caudatus, Japanese Pygmy Woodpecker Dendrocopos kizuki, Dusky Thrush Turdus naumanni,
and Barn Swallow Hirundo rustica. Many of these species are forest dwellers. In contrast, Eastern
Turtle Dove Streptopelia orientalis, Carrion Crow Corvus corone, and Indian Rose-necked Parakeet
Psittacula krameri did not decrease, while Japanese White-eye Zosterops japonicus, Rock Dove Columba
livia, and Azure-winged Magpie Cyanopica cyanus rather increased after the construction. Tokyo
Metropolitan Government Bureau of Construction evaluated that the road construction did not
affect the flora and fauna despite the great decrease in birds. Although the necessity of roads in a
large city like Tokyo is understandable, the related bureau should pay consideration to biodiversity

and citizens’ opinions in city planning.

Keywords: bird community, road construction, Tamagawa-josui Canal, urban green
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Appendix Table 1. Date and time of the route-censuses at Kugayama, Tokyo from 2017 to 2022.

F AB Atk ®T & AR i) "7
20174 18168 9:00 11:00 20204 14148 12:57 14:00
20174 2R13H 12:00 13:30 20204 2R248 6:45 7:55
20174 38148 8:00 10:00 20204 38198 7:15 9:10
20174 4710H 9:20 11:30 20204 48308 9:40 11:40
20174 5815H 7:56 10:10 20204 54 18H 6:20 8:00
20174 65128 8:45 10:15 20204 6A158 10:00 11:51
20174 7TR17H 7:00 8:33 20204 7H208 9:40 10:40
20174 8A21H 9:20 11:17 20204 8H20H 6:15 7:22
20174 9A11H 8:40 10:40 20204 98 8H 6:22 7:35
20174 108108 9:15 10:45 20204 108208 10:30 11:30
20174 115208 10:00 11:13 20204 11516H 9:50 10:50
20174 12A11H 8:50 10:15 20204 12R15H 10:15 12:00
20184 17168 8:40 10:00 20214 1A17H 8:00 8:42
20184 2A12H 9:15 10:45 20214 37148 7:00 7:55
20184 3A19H 7:30 9:30 20214 5A238 7:00 8:13
20184 47 38 8:38 9:45 20214 TR178 7:00 7:57
20184 58 78 7:45 9:30 20214 9A 118 7:00 8:00
20184 6A25H 4:30 6:04 20214 11513H 7:00 7:49
20184 7TR17H 7:50 9:00 20214 12R18H 7:00 7:50
20184 8A13H 8:00 9:00
20184 9A24H 6:50 9:00 2022% 1A31H 8:30 9:15
20184 107158 6:00 7:15 20224 3718 9:24 10:30
20184 11358 7:50 9:00 20224 37158 9:10 10:20
20184 12A 38 8:50 10:00 20224 4F58 7:00 8:20

20224 582A 7:00 8:00
20194 1R158 10:00 11:30 20224 6R7H 7:00 8:00
20194 2H25H 7:30 10:00 20224 TH4AB 7:00 8:00
20194 37168 8:40 10:00 20224 8A1H 7:00 8:00
20194 472208 7:00 9:18 20224 9A58 7:00 8:00
20194 58 31H 6:20 8:00 20224 10A3H 7:00 8:00
20194 TH 1R 7:35 8:25 20224 11814 7:00 8:00
20194 TH29H 10:29 12:30 20224 12354 7:00 8:00
20194 8H25H 6:15 7:22
20194 9F17H 10:18 12:00
20194 10R98 10:00 11:00
20194 11358 9:50 10:50
20194 128248 9:30 10:00
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Appendix Table 2. Information of statistics of the bird populations before and after the road construction.

i F I ¥’ P
i |<=RN) 1 53.85 0.01
AR A 1 187.77 <001
L2 RY 1 22.69 <001
INYT RATA 1 36.59 <0.01
7 kY 1 75.47 <001
AT ST 1 515 <001
IFH 1 16.46 0.002
= 1 701 <0.01
%N P 2= 1 9.13 0.003
[AARS 1 11.44 0.001
HEAERL VAU hT 1 1.4 0.237
FINE 1 0.6 0.44
INYRY AT A 1 1.82 0.177
*FH 1 1.09 0.297

M 1L AR DOPRILED S LR OB OFBOZAL. A 1989 4, B: 20094, C:20174F, D:2019
L1, M ENECIS N RO, 20 RIUEDNA ISR, 3 — hTEDbNIE, 4: 3K
D 2 FHGEENET 25T, AH L TR T V)

Appendix Fig. 1. Sequences of aerial photographs between Mure Bridge and Hyogo Bridge at Kugayama
where the new road was constructed in 2019. A: 1989, B: 2009, C: 2017, D: 2019. 1. Belt of bare land
where houses were removed, 2. Bypass at Mure Bridge, 3. Belt of bare land covered by plastic sheets, 4.
A junction where three roads join. Circle: Great zelkova tree at Mure-Bridge.
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456 3. FAEOPATHE. *2021 72 GHRERED 7 [ . 2021 07— 2 E @Bl ERIF) Z25(H
Ul AR DFzIC 12 A HICHE (X 12/7) Lie.

Appendix Table 3. Annual total numbers of birds at Kugayama, Tokyo from 2017 to 2022. Route censuses
were conducted 7 times in 2021.

&% 247 2017 2018 2019 2020 2021* 2022 15 E’ﬁ@j
BB
7Y Crx7URE 89 0 0 0 0.0 0 14.8 -
FF+ A PEE SRS 14 49 11 27 51.4 40 32.1 125.3
HEFay JrxFURE 4 1 0 2 0.0 0 1.2 -
Hh75e7 PES S AP S 54 35 3 2 0.0 10 17.3 -
FINE PEE SRS 57 64 58 33 70.3 56 56.4 87.8
JavEsgF PrxFURE 0 3 2 0 5.1 0 1.7 -
V2 Crx7URE 18 19 10 3 5.1 1 9.4 -
NYRYHF R PEE SRS 37 36 33 16 49.7 30 33.6 87.4
E3 Ky JrxFURE 664 767 334 531 245.1 277 469.7 49.1
R PES SRV S 3 4 1 0 0.0 2 1.7 -
TAT S IS 1 0 2 2 1.7 1 1.3 -
A g 39 45 42 30 1.7 33 31.8 51.4
Frax TR 0 1 0 0 0.0 0 0.2 -
van Bk 2 4 1 0 1.7 0 15 -
B LY T4 B 0 0 0 1 0.0 0 0.2 -
Hhar R TR 0 0 0 0 3.4 0 0.6 -
FHEH Z Dt 1 1 0 1 1.7 1 1.0 -
Favs Ry Z Dt 0 1 0 0 0.0 0 0.2 -
V2 Z Dt 0 1 0 2 0.0 0 0.5 -
INA B P Z Dt 0 1 0 0 0.0 0 0.2 -
Y<AS Z Dt 0 0 0 4 0.0 1 0.8 -
2R A Wit —7 321 309 143 107 77.1 53 168.4 25.1
VA BiA—7> 17 11 7 2 0.0 5 7.0 -
PANS HiA—7> 74 52 56 143 61.7 103 81.6 162.8
NoEFLA HA—7> 12 6 2 0 3.4 0 3.9 -
Lo RY KA —7 145 225 236 82 108.0 142 156.3 59.8
Xx¥n Eipmars 83 59 65 132 113.1 77 88.2 151.2
NOTRHFR Einmaps 168 159 120 72 97.7 67 114.0 48.3
ars Bk 19 21 11 15 5.1 12 13.9 -
vYavhI Eipmars 165 142 117 164 128.6 112 138.1 87.9
A Einmans 3 7 6 4 1.7 1 3.8 -
DA T R+ 8 15 10 9 8.0 10.0 -
TEY ElZ 4 1 0 1 0 0 0 0.3 -
oA R 4R 3 12 8 9 13.7 7 8.8 -
aF 2002 2050 1279 1393 1055.4 1031 1468.4 57.2
23 26 28 24 24 22 21 82.7

*
**JAVIAN database I {3750
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Appendix Fig. 2. Views of road construction. A: Houses adjacent to the canal were bought by Tokyo
Government, and covered by sheets (June 30, 2014), B: Demonstrate pamel to show the place to
construct the road (September 21, 2010), C: After sheet removal, the place was dug up for road
construction (July 6, 2015), D: Paved walkway along the tree grove along the canal (June 30, 2014).
The new road runs on the right side.
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R 3. AT ERGAHE Oz G E. TC: Bk, HB: LLERE, 1. HifdsT#0E, 2. jhE, 3. 3H,
4. fEE FfRH - B8, 5. T kiR

Appendix Fig. 3. Aerial photograph of the place near Hyogo Bridge (HB) crossing over Tamagawa-josui Canal
(TC) at Kugayama, Suginami-ku, Tokyo. 1. Cycle road and walkway, 2, 3. Car roads, 4: Sub-road, cycle
road, and walkway, 5. Walkway.




