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Design of a walking track aimed at realizing a town that makes residents want to walk
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Abstract

Chiba University has created an industry—academia co-creation platform aimed at developing the
Well Active Community (WACo). WACo is based on a zero-order preventive strategy that focuses on
the importance of the social environment, which includes the built environment. As part of WACo’s
efforts, in this empirical case study, we designed and constructed a walking track at the retirement
community in Nagara, Chiba Prefecture that integrates engineering and medical knowledge with the
aim of realizing a town that makes its residents want to walk. We promoted awareness of health and
the natural environment by creating signs and an informational app. In future research, we aim to

acquire and apply data through further industry-academia collaboration and open innovation.
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9 10 | P | BT 50)OR=ZAT, HFEhizteBo L4 | 45
10 1 | P | &47 0 40km/BE, F S TREVHL 30

RokkEo )V — MIE, BRI OO LA BT, @ OB E T, RESTI &N
kDo bex ZHRE OHEEECTHREHNELDODL M T v 7125 L2 EHIL7

A7 v 73 JBERONELE 7 7)) ~NDFE

(&7 5] otETO—2L LT, V— MELOBRERSE L BHES 2 I
THMBEEHMHBIMEBRD2EAZBI G070 7. [V IVOKk] ORBRERE LSS

163



(X7 bl OFEBEZHE LY+ —F 0T V79 7OFFAL

=10 #EEEE (NDV) OEHE

ARSIV — M EGE, HRBARICETS [ALZAH - 2ALEZA] 21 A MEL
726 TLT, ZNEFNIIHLTOA A=V ER, 0eZ L, HHEIER LT [AEZA -
NALEZAS] BT 2HRPEBICHET S A v b= IR L 2 55 CEx [V VIV
OFL PHIEFY Yy —, REFRN R EEZOEBob e, 7—F7 L LTTED
7o (£2)o BIZIZ, V2 WVARALT v 7&K EBLTHRETE S [HKE] 2o Tid,

[(FWDFETE [T4 M Fy F] WIS E> T BN ZELIGONS,.] &
W Ay —=TIMA T, [T LR R I 5720, BRICEwE WS B
ZENME SN T VD] &) I 2L L 72

INox, A4 VICERENZQRI—FERAAL I LT, V2T R=ZADT 7Y L
THETEX2X)91CLk, 27 RICEREFLDLILIZE ST, MFEL->THET
EDLWMEEZTZD ., BEOZMICEZEROEFH VB LT VI, T2 TR=2
DT TNVEFTHIET, A VAP =UDPARETHTOMENTE S,

720 QRI—FIKIEAY 77 —DEDH D, KA VOQRTRY ¥ TEEDHT
W ZENRTEL (M1 A7) —3#TOHBIBMTE 225 ELOICFT
Vo7ay NTERAITAHQRI— FEGAALI LT, A5 75 =K THRICHHENT
iz %7 =Ry EFRTLEREELFLETEY. 5%, BOEMTO/FEA X e LT
WHTAZEHTES,

AT v T4 AKR—=2)F [Sport in Life | F3E & HE) L 7235400

20204E 3 HIZZ 2 VA A DT v 72K L72d 0D, FflaaF 7 A4 v 2 DEYT Bkt
WD [ YNVORKR] OFEN—FEHEIN, LIESTHEHOBEMMEONE o7z, £
DX ey 20204E10H1C, T oIV AR A DTy 2 BIEH L AR — EfEKn ok
HHED, AE— VT [4H 248 Sport in Lifeffi 70y = 7 b (#—4" v MW % X

164



E RS AL FMIFE Vol.5(2021.3)

K2 JTINWRARTYID [HEZH-DPALEZH] DU X MEDH

BETS- N -
S50 F— o - N [t [25d = - = .
% é,;;}_' e ARX=Y [ [ 03 | o RS (K%) [rpe e
TN F R, WA kA IS B T B <o HE 23 S A D 1Y
BHHDGEFHI2DOD L AMZOER, LB
FERRVEWE T AL Fh DWEFE, e—F7A T FO#EH, 2 |1 Mark J Nieuwenhuijsen
TR, [ DIFREICESTIE 1R W% Bk S ORI 2 L h™S, i | et al. 2016; Fifty Shades of
J5 W - ANV AR L GHI AT HECR S A2 ENH ) DD |Green: Pathway to
HNELZETY TV Y ) Dby |BVET T =AM 7 T2 | Healthy Urban Living.
By 208 5L - B R, ’?’7)%’?‘ %8 (1538 AASK L) (2854, b+ |2. Danielle F Shanahan
SHUH - DA R L5 AL |70 ‘é}% FIRBEE~NOSHNIEE, A2 %) et al. 2016; Health Bene-
AMiE | el (52T Froy HIE 5 5772 P V[ VA (O2) ROESIUE D% | fits from Nature Experi-
LESDORICERE KON e ST AL 72N R, 3IZ30% 24 B2 47< | ences Depend on Dose.
WEn horhE, 32 Ak g B 9DOVAS AT %, WHLIEDY|3. ByoungSuk Kweon
THHOBLR Y DB ;'3_ AZHOWME T 3 HILD5rHDEL |et al. 1998; Green Com-
274 FoRZHVTwn ° 7% F72, TAUHTIE. HB1IiERES | mon Spaces and the So-
HEITT . WBHFED i DN Bk~ DIREZEHE D% | cial Integration of In-
i FAEICIEB S A v SIHEREE DD %)) i< I32.= | ner-CityOlder Adults.
FCHIPZE A BLYN FAREOBELBEL Tz D
DELTVZOTLL) B HbHYFET
Bl McEkoTish,
W7z TELZFRTT,
BOTEH R, Mett S OR | T- 28 A T o Bl Bwg, 1
BIzbIAEYI), Aok L7207 R R EOBARE 7075 2% 5
AN, RGN E R REE L A ERL 7265 ZInE o [165]
NaLo kel 245, £ 72707 T |\ B LA, SHIC R A ] [0 IR - R KRHE -
- WEITSF HICR P RV TLE I Tl 2B |90 - ¥ hika ] 8 - fog] TR |HHE (2011) ki
BROR| SNTE| 2o NAIZHRPLZOMEN WKl 5 28T, Bl I8 ] Lotz 747 %0k | 1% i H L 7= % ki i 2
JiNg: =4 5 HNE, 2 EERNCED, FoTE|TLE O | o % | 0 ShEL7z, $72 AMA | Za—0%hR, $H122kH
R | L7z LLdtS, A4 |AB? R AN BNVELTHEMERE N T — Vb | RFERFEZ KBy Vary
DIERTT . | DEFH RO ZALLLD LA | FL T80, LHEEICH | ID:J03
12 Hlndfibhid i, R B/ ABMICOAMN A
FbhoobhhEd, B LSRG S | RS 2R R B LI LD YNE
IS T S R B nCnEd, Lz,
AFLAICH, Hlldfis
He R TUdARDF Ao
Y7 SRR L, 68%75 i
FRSL O RED, R RALH. 18%H MR, 6%735 2%
Lo A | CREAFLERb IR ISR IFFORY| AT, TI/MRLIIVA, C2%
o, |V IFTRBLLT TN 57 (KERET . HOTHSCULE & X
F‘/V‘H’li%’] HENTBY, AADAE | N 7% [ bOM B ELTERGNTBYELZz. Mo | JAREFEHPIZA
a5 | Ao |E WO R E IR DPERVKRTT, (o TH|RDBIED, [HEBEILIE. STz KEDOE A |https//www.iijan.or.jp/
BR i C| TSI IRO FLE). | &S &) CHOLACYITHEo7 A 5E | oishii/
F MRS JEDFEL IR ALE SN TeET, BURTOHICLT
| ERF/ apBEICHLN WDRET, |7 —REDELRTOET, i
E30n TS THI(ELNTEY, Fv7
VRN ILBYE T
- o BRI, L7 P
ilb, HAAT: JHGE LR 1 O & B 7L 20> E B | Satoshi Yamamoto, Yuta-
) N A HE D 39 |0 B ) SR A LR AT 56 18 3 L 0| ka Twasaki (2007) Study
BN ZR A A, | MR VT — KD LB L 724 |on Method of Measure-
Ao, E%:*%L R 72L& BRRBERYA D) ASAN ment  for  Stress-easing
oS Jas ;i—&‘/\, D A DL A | VAERIRN R B HZEN D A>T | Viewing Urban  Green-
N e AR B F T FABBEN O RS, B |ery. Journal of the Kore-
: DG SN A IS OBER O T, [Jk] 135 |an Institute of Landscape
TVET, |BEREHTHHIEIHA->THY, |Architecture, Special
e oKD ARG, Lo |Edition 1, 84-88
BRI AEEZONET
AF R/
FREDG |74 F RO TCER BRIV
R R | CL RBRLZTEL00gH 7 ORI S
A I (AT (ml) ASDWTIRARZA R,
2% | wa _ PRI 2 |, S | SHECAH A AF T3], B/ FTL0| BHEET (1995) Rk
™ LIl [TNDHM| 2O L, BRILEB O 05T | OREGK, BUREK
DORDVL |04, 7TEEH0L, SHIZHE L
S | FEH 07 X F 52T E
ERTVE|E, ROZEFRESATOET,
NFRNDREE —EI R o>THE
HRMEFELTHY, COVERZHEE
(FAFAZYA) LIFOET . T
P THiAER ] TR%R] TR
Wk D3IDDRDING AL
FETOE T, HEED TV
ZHTIHOI DI [ANR] 255
LR AR DT Ml
PEMbHIEE, TR ] [0
Sl TR CHEERT 2
DTS [ANA] 2R - %
ARBETHEDNS, H EEHES (F T 5 E TR & RICIE
ERTTH|RERD ) IR ay 54 TS5 MR |L, RRZICORGIRBICR SO | HI %5 - A -
DEEGT| NGEDHC, FEEBH] |y (BT D7 | EERHNTOES, FERRAT T JE R
B0 T FEICHEANELE | T 2T A DL ERR ORISR LD, [5 ] [l (2007) #liARNOZ
EE | Zofh B TR T A—HINHEOE, | ?Vi‘ DIRENEAND] 223 ThS [HD] [RIER] | EBIUTN S~
12138 HERTLN, LTHHC |, AT S5 | Lo BRI A ARONE T | A § 245 - LI R
LAZRPRST | DA T HEEIR, |7 CEDH S | 2O XS BMEIE R AT B2 D | RSB A %E, AL T
MFd.  [HADBEIIH, Wi Mo T| TEEDBULAR | ISR WT| #45E33(1). p 116-121
RODRBELNTT VET,  |WAREEZLNTYEY,

Fro, MEBRPOIE EAECHEST
SHTAET 2720 T, MEZIEHR
MEVZAE DT 2558 (LE D
W—=TRMEZE TV, ML
N—T IR FIF2%05) Hidd
ZEBGANELIZ, 1 oD BT
JEDE NIV —TFEZE T, i
JEDRNT V—FZEE EiF5Z
LidhhvEEA, TABITHERE,
bV DIEb ST RnE BV EE
A?

165




[ &7 nil] OFBZHBLLZYF—F U7 v 7 OFHAL

E11 QREFAAATRELTTY—PEDEEERE

R— v EfiZOWMGTREFE) | L LTRSS Nz REFFFEOHMIE, HENRAR—
VEBEEZEDLIZODOH L) HMAEZBIR)IZETHb, [V IVOHK] Tk, E
WM CCRCE RAEZ 72T 7747 « Y= 7ICMA T, HMaaF 7 4V A& - CEs
AW TVBET R A=Y VRN EFRIS, Tua—FIZX b5 KLy R
YETINVARANT v I OERBRERMAG DA XY PR L. R EE B
ChHZkEhol

10H22BZE7u 72y v aFva—FoFIRNKERE, 77747 - v=7LEY
AANR=Y Y EMBIT, IELWEEOMED i, BEICLELREFREOZFIZOT T, H70
HEELY AL, ZOBTVAALN Ty 7 DKRBEE2B I -7 (K12 13). &
FHWZE T NARA LTy 7 LR CEELDPHEEBI L -oTWA, [FY—V - T
WARAZW 7T 7T 5] OFKERR, BERECEBFER EEMRET v 7r— MIEZT
bHotze Gtk ANPEEARITOA XY FORER Y 2 VAR T v 7 RS R T
CUEH TNFTOAL XY MBINEHER T > r — b &7, EBEHEL RSO
ZALIZ DWW THERTIY 23l 2179 PETH %,

3. BELGROER

TINWVAADNTVIDOTHFA Y H@BLT, [EHLTWAHZIT T, BETHEHNICRS
I3I2=7 4] ORIMICHF LT OEREZ .

1AEHEZ BHREEDOTIA Y THb, T2IVARA LT v ZDOF A I, (ERHE
Wz, fEEES BRBERBEICE T 2 AR L, FHEORMN E 2R L7z /20 H A ¥
ICERLTAEMEAIERINL, V2T R—Z2ADT7 TSV r—2a v EHBESELZ LT, 1H
WML ) TECHLODHL NIZZITFHERIIENTLE) L EZ#MIFIL I I, S
DL I A& DREHEN e B HRATENCHE OO K L9 RERIZEDOTHA Vit 4%bSF

166



EI R HAE 22 Vol.5(2021.3)

~IT

EELFIEDIEZOND,

2HHBEEE, T OB EFEH TH S, TET ¥ ATHD W7 CIEBYY 72 22 %
FHCiE, T ORUR EFNEHAREE L 2D, TV A A T v 21, BAEREED
B S, FIHEOHEREZIUG T 2HEIEFH D AEDE TRV DS, EFETIEA L OITHIC
BEfFONAEEFSETRE Y I T — YIRS %o 720 AR THZICHY HATY
%Sport in LifeHED L )12, A RV MELHE L7 — 5 OB - FGEHO L% 2
bbd,

3MHIZ, EFHEEF—T AL I R—Y g YOBRENTH B, AFEIE. VUV IVOFE
K&tk - RS ) V VREWIZET & O X—A & LT, JSTIEELA T T v
b7 4 — AL FEBFZEHEE 70 25 4 (OPERA) | O 2% CHEB L. WACODH
BT [ESLTCWARTT, BETEINICES I 2274 | OffifEAIEICIZ. £ HH
TOEIMREOERE, F—T A I/ RX=Ya kB F—r&ILOE LM

167



[ &7 nil] OFBZHBLLZYF—F U7 v 7 OFHAL

DI RDOHN Lo TERFEWACOIZZWT HA3KIE, HEFLH D 6t 52020411 H
BAETIEE TR L7ze TOX) RIEDDIZ, RFEEZHLE LA =T I/ RX=T 3
ORI HHENHTHY) . FHROBRMPHIEFINL,

4. BbDIC

Ak, TEEEWIO ()Y VOH] CTEELRTHA, VLT VAANT v T
DIr—AAYTAEWME L. Yo VAR NI v 71, [R&7 A1) oFBHICHT,
THREFOMAERMAE L. N—=F& V7 FOME» S5 A% O FREEEHICT 70 —F9
BFEETHA L $HZE2HME Lz 5BBWACOTIHR LN M4 AR E S &2,
[VYNVDOHK] ZFGET 4 — NV FO—2L LTHEMH L, BRMWITMCCRCZIZLD & L7z [H
S5LTWAZTT, BETHEHNICRS2II =T 1] OAIMICEML TV E 2w,

RES

ABEFEE. ENLAFZER S AR A iR BBk HE (OPERA, JPMJOP1831). #haaxttY
VIV A WEFERT 2 578 L OY A R — 7 [4rFl 2 4EEESport in Lifedfff 70 Y = 7 b (4 —
7y MR R AR — Y FEEE OWIMGRER) | RIRERO—BRE LTHEML 7,

TI2TAT 8Ty 7DOTFFA LIZhc) SRWTAC IR S v VRGN Feir A
FEhk TRERFFZAER SIS S 20Z, MRS A X, 7 2 T~ VS RIS AR,
BB O T ERFEBR A/ NE R S A L B ERFEDOE S AZZ 082 ) THEIAL
HLETES,

SEZX

Ainworth. BE., Haskell W.L., Whitt M.C., Irwin, M.L., Swarts A.M.,, Strath S.J., O'Brien W.L., Bassett
DR, JR., Schmitz K.H., Emplaincourt P.O., Jacobs D.R, JR. and Leon A.S. (2000) Compendium of
physical activities: an update of activity codes and MET intensities.

Allen, J. G, MacNaughton, P, Satish, U, Santanam, S. Vallarino, J, & Spengler, J. D. (2016)
Associations of cognitive function scores with carbon dioxide, ventilation, and volatile organic
compound exposures in office workers: a controlled exposure study of green and conventional
office environments. Environmental health perspectives, 124 (6), 805.

Creatore, M. I, Glazier, R. H., Moineddin, R., Fazli, G. S,, Johns, A., Gozdyra, P., Matheson F.I, Kaufman-
Shriqui V. Rosella L.C, Manuel D.G, and Booth GL. (2016) Association of neighborhood
walkability with change in overweight, obesity, and diabetes. Jama, 315(20), 2211-2220.

Hartig, T. Mitchell, R, De Vries, S, and Frumkin, H. (2014) Nature and health. Annual review of
public health, 35, 207-228.

Inoue, S., Murase, N., Shimomitsu, T., Ohya, Y., Odagiri, Y., Takamiya, T, Ishii K, Kitabayashi M., Suijo
K, Sallis J.F, and Shimomitsu T. (2009) Association of physical activity and neighborhood

environment among Japanese adults. Preventive medicine, 48(4), 321-325.

168



EI R HAE 22 Vol.5(2021.3)

Mitchell, R, and Popham, F. (2008). Effect of exposure to natural environment on health inequalities:
and observational population study. The Lancet, 372 (9650), 1655-1660.

Public Health England (2017) Spatial Planning for Health - An evidence resource for planning and
designing healthier places, Available at: https://assets.publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/file/729727/spatial_planning_for_health.pdf (Accessed
11 November 2020)

Villeneuvem, P., Root A., Kumar N., Ambrose S., DiMuzio J., Rainham D., and Yseeldyk R. (2017) Are
Neighbourhood Walkability and Greenness Associated with Increased Physical Activity and
Better Self-Rated Health? Findings from the Beyond Health Survey of Adults in Ottawa, Canada,
Journal of Transport & Health, Vol5, Elsevier, S84.

FEIER, R SEMT, REWmET, AHWET, \MEBE, WRX, b ko, T
Jeii— (2016) ARTHTHIMEIC & K@ EIRAMEHE - KR A2006-20104FE D 7 — ¥ & I 2K
Wige, HARLRAET MRS, 63(9), pp. 549-559

AREHET - RIFEER (2008) WHODRE#RES (55 2 b)), —=4Eft

RFEEE (2018) WAV AT 7TEEMBESRD SHOFHEIZDOWT, https//www.meti.gojp/
committee/kenkyukai/shoujo/jisedai_healthcare/pdf/007_02_00.pdf (& H : 2020411 H10H)

JE A 554 (2013) fERHED < D D 728 @ B K1 By 25 #2013, https://www.mhlw.go.jp/stf/houdou/
2r9852000002xple-att/2r9852000002xpqt.pdf (% H : 20204£11H 5 H)

A5 E4A (2013) EIROBEREOMEDOREG W 2L KNS 720 DHEARN %7 §t, https://www.mhlw.
go.jp/bunya/kenkou/dl/kenkounippon21_01.pdf (B H : 20204E12H16H)

JEA @44 (2016) “FRE284F EEIE A 57 @ 13, https://www.mhlw.go.jp/wp/hakusyo/kousei/16/dl/all.
pdf (BEEH : 20204E11311H)

[+ 52 W48 [+ H P (2016) Al 2R $5 48 5 — 4 122\ T, https://www.gsi.go.jp/kankyochiri/ndvihtml ([
BiH 2020421 H5H)

RIS f B - SRERWFZEAT (2012) CLETHR (8 K36 B OMETs#), https://www.nibiohn.go.jp/files/2011
mets.pdf (BJEEH : 20204:12H16H)

HEAMAR (2018) KR¥ORM@EZIG L2 MA - BFITMORE@#AICCRC (RGO H), Ml
BA%E, 625, pp. 29-32

TEHEE (2019) MELETICII729 Y FAF—T 7% ¥ RofFEF LY LTy R Fh
EFOBED O IMEEE B0 ) & RS - RIbOWREN, 7 ¥ FA7 — 7% (HAERY:
XiE), Vol. 83, pp. 250-253

FEMMT (2020) AL, https//www.town.nagara.chibajp/soshiki/3/64.html (BI& H : 20204£11H 7 H)

169



