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Doctoral Dissertation Abstract

A Study on the Interrelationship between Technological Innovation and Social System in Bicycle

Graduate School of Environment and Information Studies, Tokyo City University
Satoshi HIKITA

This dissertation clarifies how society and transportation have changed and interacted with each other
through technological innovation in the bicycle, a commuter vehicle that is very familiar to many people
around the world. It also examines what role bicycles can play in the future of transportation and civil
society.

The history of technological innovation in the seemingly primitive transportation tool, the bicycle, is
unexpectedly new, and therefore, the rapid technological innovation and the way society accepts it (in
this paper, this social transformation itself is treated as a technological innovation) have interacted and
developed in various ways in different countries and regions. The differences have been particularly
pronounced in the 21st century. The differences are particularly significant in the 21st century, and this
evolution has led to the need for new ways to meet new needs, such as mobility for the elderly.

The first part of this study outlines and categorizes the history of technological innovation and its
development. The first part of the study will focus on the shift in the focus of innovation in bicycle
technology from bicycle—origin technology to non—bicycle technology since the second half of the 20th
century, which has resulted in the emergence of two major new trends in urban bicycle transportation:
“electric assist” and ”“shared bicycles.

The final chapter of Part [ describes the development of social infrastructure, another technological
innovation that has supported such bicycle—related innovations. The case study of Kyoto, in which the
author was involved as a member of the committee, will provide hints for ensuring bicycle safety.

In the second part of the paper, the author will explain the three major technological innovations
related to bicycles today, one of which is the electrically power assisted bicycle, using examples from
Japan, Europe, and China. In addition, the possibility that electrically assisted bicycles and regular
bicycles can provide a significant advantage in disaster evacuation will be examined using the Multi
Agent Simulation (MAS) method.

In the second part, we will discuss how technological innovations that originated outside of bicycles
have supported the shared bicycle system and developed in directions that were unthinkable at the time
of its inception.

In the third and final section, we will discuss what can be expected from the bicycle environment and
bicycle use in the future as a result of these technological innovations, and suggest how bicycles can be
utilized to their fullest capacity for convenience and safety.

Bicycles are attracting global attention due to the SDGs, eco—friendliness, and health consciousness.
However, the way society accepts bicycles varies from country to country. Each of the innovations
discussed in this paper is changing the meaning of bicycles themselves, and continues to have both
positive and negative impacts on bicycle transportation in the future. The author believes that studying
the technological innovations of bicycling can be a major means of inferring the future ecological
transportation society.

The findings of this paper can be summarized as follows.

(1) a historical overview of technological innovations related to bicycles and the significance of each
technology, (2) clarification of the interaction between technological innovations in bicycles and society,
(3) efficient and effective ways to utilize bicycles for evacuation during disasters, promoting convenience
for child rearing, and incorporating bicycles into urban transportation, and (4) how government and
infrastructure should be created.

The author believes that this paper not only clarifies the role that bicycles have played and should
play in society, but also explains how technological innovation is related to social transformation, using
bicycles as an example
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BEREF OBEEEBHARRER DO AT & ERISAALAREL, FHIEE 14 57, fEUERE%(25-14)+2.5=4.4 41 &
L7,

55 I—-JIVMMTENIT3IE(AZN-R)DETE
a) EDix

AWFFED KGR ETDIHERXIE, HIBE XA BD e B 5370 T, R4y
1L RO R DIGE A e 3 D HIE ChHZ EMFiA s, il OB BI1X, SEfnes
\HEGET D HIRD Y — o 7o TNDZ e, [EHHIFERBEO 25,000 /3D 1 HifE X% FHWCEERR T
FABLDEAR 5L AR A CRE O, € DORABE RIS MR 82 5 e A T GE =) 7 |
ELTZ (M 7-4) . 2L C, JGETITIZIRIT D5 BT B Do %, BEH ORISR A 16 (2016) D
5 T COBEEERNH IS L ONLARD (2011) %25 BIZLTEK T-1 DEBVRELE.

®T-1 BHRFERINTNOERECIRETV7 OREE

S 3.6 kn/n — 2.6 km/h £ 28% FE
HILT® 30 km/n — 30 km/h 0% jFiE
7R LBERE 10 km/h — 5 km/h 50% PR

B PRGN T e = s S E DR SEA TR X | -5<0, 1258, 2019.

202 GARA A K E AL RE M- 1T BB U Bk ol — s a e 50, HIRKERSE JJSNDS 234, p.521-
538, 2005.

263 LI F,‘ L'%'jz{ G2, TEATRINE, G E, BAHME— BEEORES <y 7 IRD R FIEOKET, 55 39 BlI+A
FHEFIFE R R 2 SRR, 2009.

w1 2 HDE @37/%54%3-3@7%_4?%;&% WZBEL T, B e ELARTE LAY~ FE Bhid (BR) SPV F2EiE HA8
TEWOH N1 EZET U7 LIRS (2006 42 6 A& 2017 4210 A).

265 [E] F- 28304 B0 T R IS A R R - R A AR U TR S, S A% OO K OSBRSS B>V C (58 3 R,
p.97, 2013.

26 E RN L AUE TR 3 TR D72 A L7 132.8% SR B LIV NS 72 J17. 7% SR 72W e A LI 572 122.5%
NEEAEE Z 72D >72)26.8%.

BT ARR, Ripskt, EYOTE : HEREOE T2 MES OB LD I TR EOZRICE 200, TARGHmA3E
HETHRAE, 2011.
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BETFT R ~QERE Y 12 km/h — 8.4 km/h 30% PR
FRNEHRET7 S BE Y 18 km/h — 14.4 km/h 20% FE

NRETYT) .
] T—>x MR

1'171 -ABe,

‘?hOI—"/ Tk
g%éhtﬁi#f.

-4 RETIUPORIESY (ARMIRR YT RN — KRy i Bl 6B E )
b) MiFORE-FEE

PRI OBMEIX N S — 2 D4R 10 m IS, (B D= —Y = "AMEET D LT, DM
EEHELHELFT— 2 NI OB 2R3, RO BRI X — = M BB Z I 2 72 A
TN T BB L LT, T2 TR O EHE % 30 km/h IZEREL THDHZ L~ ONTUT,
JBOE=R 0.9 DR, #HC 3 km/h FTHEDLDLEVIORE THD. LILVENDRBIMBEEL IR -2 127
7o 2B O EITMOMEE FHRBFSTATIC LD B AR A7 /L (GRS, 2008) 282 TREEL
7-.

c) &%, BE:E, DILYOHEETFHICONT

EEEOBESEBREORIEDILSEEFL, B EICRSNHLEH AL, EANTANE, 7V~ Bl
SHTHEAWMOLRE L. EERRIZOWT, BRI GIS 77— b BUSL7IE, tREIE, EE
il 2 BEHR) & 14(m), ERELSN |l 1 #H) 2 T(m)5F& L7,

SHIZE—T = MNEOF BT OV, [EAI T B O EE TR0 bDEL, Z~d
HEREZ DWW, FICEEEZBEN T 20D AT THb0E LIz, FANEIC W T, M
O H CIIHE EARE O KBS FRE (Bl 2120 —RL— L DR E/R E) TRVE KN ZL, 48N
e ChDER D THAEN OB EIRIXESHEESL R VR TE LT TWDT20, BITHICE> TR EIHE
DXHBLOEEZERBLRNSDEL TN, [EHHEEIZONTE, £HELE SN DRNIE, H
BIR AR BFEDEREL CODIEDTIZRNIEND, BT VO HEM{EOT-DHHV B EL TR, £
T KRR IR A A~DOTEAFEH A B ENZ DV TH BN EIUTE LW O AL TH REMTEEN X
RNbLDEE T,

08 Rk BRI AT T L, (M) WEIE R HEIRFZET, 2008. https://mas.kke.co.jp/model/ H SR FE AT T L/
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d) BET-J1YMIEOToBAICILAIOE#ZE

Flood LinelZH &
DIEBERS . WEBE | |
EE%?L@I%W
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EL [
@Eﬁ%&;UIj
—yx/hﬂmﬁmj
HDEMEHET S
R#L L, 1

).

7-5 FIood Line”
(BRI YITERNS — Ry Bl 1 26 E(CREEST B AT EE B ERK)

R D HREEE T D BRI RN 5 ) LW TENX NN KT D ) £ D KB I A7 e B %
BN, 2 CETHE NIRRT H M, DFVERNERET L THAY MEH M, K 7-5 DX

“Flood Line” VW WI)T7 AV EFHRTEL, KT —2 2 MIZIAT Y7 Z EOREATEN DS, Flood Line 7>5Hi%
SNDATENE LD bR L — Ll LTz,

g, Q=—Y = MIBEGETRE 0T — L ~BEIT5, LWIHL— LTz, @Flood Line 726
TV MIEET — MNEE R L T — L E DD WAL, =Y = NEIZEDT — L
WZiZmnd T, Bloa— a2 BEETIEICLIZHDOTHS. 728 Flood Line (3WFR0 BT HICEE
042200 m BEL CT7A 27 ay LTz, =T = NI TOWH AR ST H7 DI ELTZH D
Thb.

e) BEEBHIARFICT TICR LICHBDILRITONT

BUHLFH A COMGRIB LT GoogleEarth (ZXAMIZEEE(2017 429 A 1 A (&) Fi% 1 FpEEHRE)NG,
THEEH X O E (EE B L OBEEIE ) 12135 100 GO 7L ~RNHHN D IFET AL DL ELT-.
COBEEREE FICTH DR ESES.

56 {B(I-Y1V P Ot
BLEOT L BT B S O REREE, SUHO MR, ST, WIS % 72 Ok
SIERIELIT,

269 H R VSR AR DT AR TA U it WEINBORSEREE s e V5 OB E ] OB BRSO W T -
ROEEIZ O, 2005.

gL —ES, R, SR, IR R B OR AT — IS S U RO T 7L, 4 53
Bl EAF 7 5 R L, 2016,
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72 BHEFEREFNEFNOI-JTU MRS
1 % (Human) I—J1V b
WEFEEE 3.6 km/h Y CORIEER) 28% BRI OB 0, B OB 0 GEEE N 0 W2, BIEIX(T
THR) BEOSLME T _RTORKEEF > TIREDT— R E 5.
2 H)L¥(Car)I—YIVhk
WEFEHRE 30 km/h HCCTOWOEE 0% BEMOBME 2, BEM OB 0. 9 BRIEOSM:  JOTED L
BB R AR50, TR TORBEH > TRE DT — AR, F-7/L~ B 2 B L Tl R SRt o
AREMEDN D ZEME, FEILS (2016) 4T JED (2018) &b b2 1 BDZL~<IT Y 2 ANRFESTNDHHD
LT,
3 B#5H (Bicycle) I—JY1U b
WEFEE T 10 km/h SRCTOJEGHZE 50% PEMFORBIE 4, P OB 0. 3GEEL Car =—Y =D
3D LITERE) RIEOSM: Car =— V= MIHET D,
4 EH7VANEERE(EBYY")I-JYIUb
WEEETRE 12 km/h W CTOWGEFE 30% D, Bicycle T—Y = MIHET S,
5 BRMEAREEN 7 VANBERE (EBE”) I—-YIV
WEHEHRFT 18 km/h W COWIEE 20% FDfh, Bicycle T— = MIHET S,

BREBLFEOFHEIZOWTASHOMELHTINZ 58, MAS OFRFHZIBWT, IOAE, EOEE, 22
ML FE OPNN 2 E DS 24 U BRI AT Z LN RDHIDN, BRI v a—2 DM
HESCHERE BRI 72 805, ZOIREET MAS D EATIZVW =57,

6. MAS DEITENHT
AlRERSIVET M{REDBEHX |
AR DA 2—HIab —Tadd, HEliMEIXIIHME LS TOWD. L LRRs, 203l
— Al AT AR X S TR O X | LRESAREB DO TH-> T, P TUINDH OO B E T
VN ARIFFECE 2 DD, £ O HAROMEHX | OB TENC B R LI O DL, EIHE
RaTDMENDEZAITE FD0D. ZOEFB I DBFITE Y TUTXELERENE OO TIF R e
VWIEBZ T ThHS.

6.2 TNENDEET T EDDHT

artisoc DEITHERIL -6 DEHRTTFT7 LI~ THEND. 7“37%@& iﬁ%ﬁ%ﬁ)&i&, Tk i) S IR
(HALIAT v T =1) THD. 7 TT7NOERGCDMET A ATIEDD 15 43, 25 43, 35 53&RL TNV, 20D
ILHEEE 1 WORLER I THD 25 NEEEML. MAS O E L, %\/J\imfﬁ:‘kc:?yémc:i
— V= U IVERESNDT D B 175 IR K MU A D ABEIRL, XL TEER 7000 A BiT# 73
N 72 o7,

PR IR, BT  EEOREEE C d0 10 2 B B HIRI F FRER E D720 D IERERY AT Tk, TORSERTERSCEE D3 (EARE
“#)Vol.74, 2018.
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25&]\54 ) " I7)L?I—*‘)x‘/l~~-'55.1% l//d

- (1500 R 7 v T'=1500%)) '

sa00 - BE LR X D
IR RENE T B L.

S0

"HT U h449% |

B &5 (Human)
B 7% (Car)
#HEEEE (Bicycle)
B BEH7FVANEEE (EBYJ")
B RMHER 7Y BinE (EBE”)

,. 2554
) ///
0 /J /

H7-6 EEAKEKOES DIV BECLIEMESBERNETEY

a) RAARKEKERUBEFE/ -t 7-—Y

BEHONBRTOT 4 —NRA TIE, A AKREKOBROBHTFEEIAIT. 145 42.7%, 7~
52.5%, Z DM (A HAH 0.9%DIIHNERIE /2L 45 T0) 4.8% ThD.

Z O LN TEN O RIS DB L 7L~ T O EREND, T3l —Lar DU EIZONT
(IHEHLI L~ DHT 100DHEEEL, RUEIATHIEATIEL, FAH 44.9%, 2L~ 55.1%

AaF 100%) EL T MAS &3 7L7-.

-6 DU T7 ALY N~ D BT MAS & EATUIBROMBERESS T A A LI2b DO ThB.
WHHRAER 1100 925 2300 BT T, 24~ DI UEDHRA TUA TND IR0, AL
—RBED TONDDN MBI, T EEIR 7y ThHELE TE, ZOMIZHEBROREEESE T NIV
~ OREETE T NEE BIRIBZED B, 20 25 53 FANTEITD 25 4y e S Ol T Lo —Y =
SN(EAER) 13 2,700, BEREDS BRI MK = — 2 = M 7,000 Thbh735,4,300 DE— = b
T BENIZZ 82D 7 L~ OMBEETE T 2R3 32.9% (B E 72200,

b) HITEBLUDIREBEEEANEZD

A)DFE BT HER AN Z -, BATH L HEGHE, 7L~ HEEHA 20%%) 2 CliEHaL, MAS 25171
7. ZDBED 15 531%, 25 531%, 35 /3t DMEFESE THRNR 7-3 ThD. a7 77 LTeDONK 7-7
LD,

-1 & RLHE, BUR () Ko, fER B #ICE S b 572356 (), SHIZE7/V~ D HERE
B&HOSTGA ()12, BIRELTOREESE TN ERDTENDDD HEHIT N~ B ERHI i
L7236 D 25 531l 35 0t OMEEESE T3R5, FEAANO DAL LR L T, ZNE 13.5%, 24.3% &
7%, ZIUIZ N~ DI 2 DB HER L THI 10.2% 550 (55.1%44.9%, BIifE) Z&I2mZ,
FERHL Y L~ T E DD T LT Lo THEMANRL, BEEESE T3R0S LA o7 alREE 3 & %.
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K 7-3 SV EBEECERIULLE S DR RES RO T R

EiR BRSE TR
155 2545y 354
§ 0% 20.6%| 41.7% 67.4%
1 20% 24.3% 45.9% 68.4%
B | 40% 28.4% 49.9% 69.0%
E 60% 32.1% 54.2% 70.3%
80% 36.5% 59.8% 72.4%
100% 38.1%| 60.9% 72.7%
g BEsE T HR
e 155 255 355>
o 0% 20.6%| 41.7% 67.4%
T 20% 24.6% 4B.7% 71.8%
B | 40% 28.7% 57.1% 78.7%
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25 Sy T AL TOREEESE T HENTEFE 5265 N, 76.3%0 NSZORE i T2 52 T L TUODEWVI#E
KRG F2 25 T4 TOIN~OREHESE THIX 51.3% THY, X 7-6 DFNIEERDHEH BT
V. X T8 & BANED, ZORZNSEEESE T AL QURWIEEA ST ERE 7V~ Th D, e T 2R
23 100% &72 5 H-E1X EBYE”, EB“)”, Bicycle, Car, Human DJEE72~7=. B#izH 3 FEIZSW L, 7V
AR E MBI RS T I RS WIS R A5G-, X 7-6 ST DL, 7L~ DEEMRANS T4
(ST HVIA IR, FERLOBBEEE TS T AN L L2 TODD WA THD. 21T L~ D B3R )5 Y
T DDT LTIV ZIZLLARY, ZORFMICIBITH 7/~ DOREEETE T A K E b T -2 a Bl
L CWDRTREMEN S,

d) ERINEZFERMENREN(ERNMEMNGE

HIEE 1 EAEE L0 DR (D DWW ISR 325645 2, 15, 20, 25, 30 43 CTHIY,
BEHESE T 2R GRESE S T NI REEERR A NI TEI 720 D) ICL TERITRLTZOMN, % T-41) THH.Eh
ZRORZNTIX -8 [ZbHET A TRLTZ.

= 7-41) BEFERRD 5 DRHBET T E

#)|(%) Human Car|Bicycle| EB“J’| EB“E”
900|154 9% 24% 34% 38% 43%
1200|2045 27% 46% 71% 15% 82%
1500(25% 51% 59% 93% 95% 98%
1800|304 12% 66% 98% 99% 100%
*BEFRThOBEFROBHTTE

FERE S 1 P RIEEREA) (25 I I Dt se T30, A 5 #, mwms%u *LTC, HERH 3

FiIE 9 FILL_EOFE R NG, U HER BIERZ DNVRE L0 5 0 B Eo7- 81, IETVARA
HREOF 7 ENTKILT, ww\lﬁﬁ%@ﬂaﬁﬁxxm 8 EILL_E)sErdE A 5E T a‘é
SOITHEETF B A A A REBR D R —R T =108 T MAS FE{TU- B T 3R (3 7-4(2) &

H#E g 5L, WIHLORFREIZIBW TS, 74, 71V7k%ﬁ§ﬁfu7¢i)>iﬁ>ofb \OTEWGTNND.

& 7-42) REAXAKRKEXOESICADETEH#ET THR

#)((5) Human Car
900(15.0 8.7%| 14.6%
1200(20.0 26.9%| 26.8%
1500(25.0 49.5%( 36.3%
1800/30.0 69.5%| 44.7%

*%IFENENDREFROBHT TR

e) EHICIBEAZEIAINHS
MAS Z{EARBERE 100% CTHEIT D&, BEHETE T3RIT 70.0%E720, KIFEN AT 30.0%, 2036 A
R T T2 LAV E R IE N ZDBERNRKEL, BFIRIECERR S THENEDS.

156



A Bh 3 (B O E TiE 1.8 km/h) T MAS 24735k, 25 0REA COBREETE TN 27.9%12
FTTD o7, ZITUIIr B DM ATREMER S, D4, JrBhE Z EAREREHE 2705 FTREMED &
< EFEEFT—BORIRDTEnHERENS.

T, THELESREEE O FIITA ST RN ADB NS THAIL, T LT BB I TR 22
W, DR EB I N~ BB > TLD. ARIIND, ZOUTCREEEF (22> T2/ N <IN EETHD
LEZBND. RBEH 100%ELT-EEDHHEAL—R DL FEITEG/ROBEETE T ROFENE 7-5 Th
B AR D AL — RS AR DI E EWEHETE TR m £5.

=715 ESOEEL, BT T REODRER
£ 100% DB EDESAE—F ([ | 54km/h | 40km/h | 3.6 km/h 2.81 km/h 1.8 km/h
=)
25 DR B R TORESE T R 83.6% 70.0% 63.2% 49.4% 27.9%

1. COEDHTE
71 [COEDHERIMAS ETFILODH TEONER R

MAS &7 VoA OfE R A BEEE O 7= DI HER o, FCHEEN T AN ERHENG 2N ThD AT EEMET
B BV ZER DT, RO RS NT-.
BB T VANABREOHRRL T, IETVANHIREOBEEE TRLAEICEL, EHEL7L~IZRES
NIZBUEDOREEEF B OREIS, BIREAZOLERIRNEV. FBE TV ANEEHIE, 7 ARNIR
SRUMIEREEESE THRITE <D,
b)REEEE DHHDO—EERLL EANEEEET B B iR AR SE, ZL~ OB ERFOER AR E1ILRD
AIREMED DD, BEREGEEHE T A S0 D ATREMEZ @b H D A7 b, fERELTO L~ kO %%
M S D AREM D B 5.

12 COEDRE

AWFFEITHLE T 2—F O NF 2= hRal —ia Thah, REETFEHC A iR HA 18
TET DL CREEHE B ALV RN SN D AIREMEII -0 0 0, BLFEITITEOD D72 B R
INBLH T2 RIREMED D, 4 1%, MAS ORREHE4 LA EITHRBUC T2 —T7, FEHITHGE S 2 FBatige
THMERHLLO LB DS, T4 BIOMMER X O A 725 BRI Z OFE R 03 S TUTEHNE I
DIRFEL L EEEIR A,
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E38 FECARIERELRE

$8E BIRENFRONLTEMCFIEN

COEL, BURNDE AT, —BREE1T> TODATREEN DR % I FRIZHONT, ERAAE DT
RS Fefiilz RO T-FE T % FEZIT1990FEMR DB N OIAEICEL E TR POSES T E A/ THE
RANTEENT, Jeie[E, RBREE EE, FEOREICRYS, 2R ENOETHIESHEEEDO HREED T
Elz. BOO B TUNCATEILE, TS OB BEEEEDE, SUERRERIUIE DL TH
0, TORKIZEDIIRIENBGTEDN. FTe, TD LT, EOISRARBIHNDZEBIFELD
EELRLIZ. LoT, ZOREILTR RIS, g, REITEOLOD, fREHOIHGEET D12, Fx
HEDOFPRERF IR,

. BEEEOETAR-2D

ﬁiﬁﬁ’i}%‘ﬁﬁf& WZIENEIE NI AR — TN, 21HALIC A THLWPLHETEDLINDHEIAILR -
72 b BHAA ARIZBWTHHIZNTIZRW. 2L T, TREXXTWDLON, HEREAYY ., FEFIV
Z DR WEITHE T ChH- T2 VI DI, ZNFE TR TEZEY THS.

T, BEEHEZTENT REREWLEMILE ZUTHLDTEAIN.

1.1 BEOBEEREETER (IUV7ELT)

FPNETVTELTOEITAR—RAIZOW TR,

— AN ST, BESEGE ST AR XOkm R E LIN LS LTV, KIS-1IL HERH, $kE, B E)
H, N, RO ENDN G EOCBEIFERA R LI O THHAY, 300mFEE ) H5kmEaD koL X
HFET e BERH (R =~ F v ) Dbl Rl FE THHIEARL TN,

MHADRBEFEELTOREGEEDFH
268 (km)
= -
gego | W/
0| | FmERES |/
L@ 4 ‘
www | [
5 4
o) T |
akE/f
2 it
0 /10 20 30 40 50 60

PRESE (53)

8-1 BE¥RE(L 5km LINDBERZBF R THS (VX BETADUITIR)?°

U EFTT 1989 4END TBS 7L BTG L C RICHEFMEFALIHE D> Tz WU Z R TH< DT LN %

<, TOFE ARHEICEODbAS X F T 7 7 M D CETZ. ZOERBRBIARTED B2 LT % 7253, ZEVRICEN T
2.

7% MATT BASRRERsZIER 2002 4F 11 A - N, SORAZ 8 RAR — 53— (http://www.kotsu.metro.tokyo.jp) ,
R T AR KRR T RS T A IR N SRR A I o o —, TRk 11 A5E Al B YA R A T S, F R

HGHE E~ =27 L ERE N T REEE, RS TE B TR L To BAEE DY —E KA 55047, oK
FHEPEAFFE < S No.22(2) 1999.10 ZFIZ/oHr
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ZOFERIZOWTIT HERHE OS], D FOAFN/2E I TEASND ATREMENH DS, — %172
HERHE DA A—UNDHERDHE, ZORRE THAIZLITNG TEDHLEZATHAS. —F, $hEREITZD
WG, SkmZ AR 2 727005, FORD A B TFEEER) 2R E BRI 9 5), mal I ERTHE Z/E
B95. LLEOZENDESH3DHONE, BEREIIHE TN B FlheJ REZEFETHY, B
22— 2L I BZGBIZIZH EOFMNTORN NI EETHS.

1.2 BEEFHELEDMIEKEICEED

BB TN AR 8 E AT T R A O BEAS31 T DWN T, BRNGEE O FEICEE b Mdd 5. BUREEEZ B
Z—ab—/LXEEAE DH T HREOFEAIALN A RE TH L. ZD—J, FHNO T L7281
IRHERF O AR B OFE A AL AU LTS, ZAUSRTE T 72 b B MRZEIC L TE, BRI
FLRNEDOTHY, #BHEOFVETHNREIZBIL QUXHE N THIUTEEICH T T, AIRHEIZEN
EONTIIZROD EVDBZ T ORIV THLHENZ .

HARIZB W CHRIT I A7V AL 70 E DR BB E M TERANI 2> TEY, <O —UANINDD
MR B AT 2 R o CHIZ BTN,

— 47, 20054F9 H IZALIR CHE R S 7oA EBR (R AL [RAE | THR AR ) TEBRPN | 0 SR C e B«
HEH TSI B HRB 2 HF D AT FEER) S AGEIC D - 72D 1%, FLIRH T 8k A BRI B 724 i PN A2 38
THY, RHERFIZOI DI BERHA H T EICRHIAT 2D, 7o BERHIZT S TR0 00, &b
NIENHTHS.

v

1.3 EEBEHOTADIAY

FLIGEE R BRA7Z2 DD BER IR DOV AT NV AL DR THD. FEH RO EEFEERIL2005 CERLLT) 40>
OIIE SR BRIV A7 VR A B THo QD BRI B 20 THFAT7 53 LIS BB FC, DIEV8HF
VB EET, THRSAITEATHY, EH RHOTyy 2R LISNI TR T BRI ATRE THY,
FIZw~ T YIRS HE72<HELNTND.

BE)

MO fIEhEE BEREIC R D~V T B L ASEONE PR | R PRI imE 12 % 83-99 2012 4E 3 A 31
H

25 KL OSSR T Tk~ B iR B A A S 38R A S50 L £97 | https: //www.city.sapporo. jp/somu/koho~
shi/200508/documents/p05.pdf

159



8-2D IS RATEER (L BEELDIAR) TEEN A TNDE, BRULREEDO AN HERE (1
<< F X)) EEBICTS NV, BEOFELMEICE TS ﬁ“ékki%wkm%ﬁhf:hﬂm%ﬁlﬁ% 3
TEITEVYIER] DL TH-T-.

FEESICELE, 2003FIRRANIZLO TN ATV A I BTUEDTE ST &), D%, 2005
75T, AN B2 B HICH TGO 7. T b2022F-OBIEICEL2E TR RICITB BT
RAFFEE o7, BUETIE, BISELEHICEHICRIBRESADHIL, Fil4 0 N Eblvy). FEE
FROD =T P AT TG TIX T LVESRHEEEAL D OB H 2720, Hilko 5 2 1263200 iEE LT
XFELZ. JEFLLTHDHYS.

HEHZOETV T T, TAV—2— AT ATV A 2 Z VDI IR D X578 D Th- 7. Mk
DOEHRTTCLONFEE OFHZ N2 72D T, SETHMEL TRADITIWE 72 DS, T4
TR AZ A F DR T B REE FVEO MBI L5 2 2D T3 .
OUIRDAVIVKLNEBERDANK(Y.

O©F ADEVVIRFEIH L ERNEF LIS TEEDANE DL
OENF EFEHNH (WU TEH BEREICEIZAN).
OFREBEZHMN M TIILRICFTE ST NS,
OMEKIREEDTH.

CLZTEIRDL, TNODORVMA TREIVTUIRLRNDIE, EEBIROAH ) OB S ETOEM
W72 7 Z 12 TR T R TEEDRZ L WVEVITE THD. FHAED KEOBNIHHHIED, mI7HEx
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