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AE FordEe HIxd Azt Aol Eld rhsdol & Aot <,
2012)

1) 0= AZEXHE (Department of Health and Human Services)7} 27F6t Healthy People 2010%
AMAESS AZAREY 1091H0 EE 528 ARE CFEal Qtt(Jones et al., 2009).

2) A=t BE UH705B(EQ] 10H3858)S thAOZ §F 2007~20098 =UIAZHLTAIE 24
21, AZAEAR] Jred AAA HEE (746%)0] digche 497t 7P Bt BEE
SH'(49.1%)0] HE oIt} UHAl= BAAS MEB6.6%), 5A(20.2%), OFF ZHA(15.6%),
WS(1.9%), ZS TA(6.8%) w=OIICE B4d, 2014, AgUistay HASIY HAE =2
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ANZFE HUe AYFRE AFA &880 dake 0 o] fong, Zglied
CROIARE AT dEEo o9 Adgse 5Y & s FE oE
A3 Q7 AT
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et al, 2010; S. Handy et al, 2006; Sallis et al, 2000). 1L} LTUetolA=
19906t S=HHRH AZ9] AFHQQI0Z TA|gEE QlAlch FF

Q14] H 53E AR
ol zZol S0 AY WARE A7 Ao, AAgse Eltte Q4E
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A

=
HEus ol80] duiFez st <o ZAl9 d8ik= & Ao7H I
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SRMEWAE S AHQ), FERse I Z2IHWE RS JAon, "
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AFA ABeE BWsks 28 QEAHOAS JIRKE Hele W FHA
=017k QtUJiyoung Park et al, 2013). 18Ut QEAFO|AV} OfEH HA]OF
MAgss FEct A3y fele 7HHQEAo teikde oFs] 282
el7l= o ZRAlAve Adgolty. gl ueloM Adgss Sd dde
S QoAM= WA g8 QAS0] AFA] AR dso nRls dgs
gelstal ol A dddol A&shH EUEYsE dHo Es AXoE &

Ith 28 QEAHOIAE EE AYoM AZRAeE Ig-#HelEHe ZAl
ZIOAJEOIAA, AFA] gl AXgss dEotA Role Q40lEE, 1

AR Lol tis PAERIE 7KL A7t EQ7t AT
O

50 22 ZAAIRN ZAVEA B £2F Z2olAle S Htoll et AE,
HEL e Sde SHCE, WAL oAz 9 FE VEs 7K
a9 A8 d83de e, HEAe] HEEe A2 FAAQ HA oz
QEAWOIAS] AS Friske A9 FE OIF0] SIth TS o8t HHe
S0l EAH0]A9 5F Vsol FEE dAFE AUKAE, HAYFFI)
RS BES idsy] 9 2ued ARHO=A QEAWO|AS A4
Sdoll F=Eg A4t E=0, dde Stoke dgde xdsl e

2. A7 55

2 ooTe ZRgERY eEAHolavt e o8 HYFRI AAES
Z4RMO BE7ksMol FEsl0] BT 53 @EAH0A AYas
te MYFRO] AHFEC Feol F 47t RANE AR, og S
AREEY TEN 2R eEAmolLo A B Bl VIES Hs: b
Uaet TAS TESIA Gtk ARE BEe thaat 2t

BW, 30-504 MYFRE0] el QEAHOAS ol85H: HElO] Juts



A, WAFRY 25 datke EFAA 28 QEAWH0A RIS Lo,
wd ZE QEAHOARRHO Azt JYPFRI 2SAKI HA=
Jgerd s dAst

AR, 28 @EAW0lA 8 FEY HAFIFO] ol = Ko 2
LEATO|L O]E0] AAESOE Ol0K= Fatol RfojE Lohial, Hd 5
QIet I TRoIA Z'l LEATIOIAY] 7]06] S RISHE.

U, 9 dlges HiEeR JYFR MAEgs e ddsiel Z¥

QEATOIAE BF5H BV A% AAEE EETTL
A2, A7 el

L e ¥l

2 oM tRs 28 EANox0 Hels AEFeE AFHo
HE e ZAIERIER 333 XS HiRs HANENR, =k, shilesd
S MAEs0 dojd + Qe ARSUoRM 35 d4s TR FaE
omigity. 2@l QEAWOAVE Fe U {9 TR 2 dFe
O7HEIE0EA Z7l QEAT oL HES o fEEFe AAdEs 4E
3¢ QA ORoRE AFEss AT HYeR gttty AXEs

elid= 4% o]d EE(MVPA, moderate to vigorous physical activity)
AZHE AR G energy expenditure)S FR FLEZ AME5ll, QLEAWO|A
olgol gl W riE Zsi WE IAE FFoR Ay s E

QEATO|L HES QT Olsi 28 QEAW 0L YOSl O[SEEE FIE

2 oPks wES W BE] olFold $o] Ye ARg JEom HoEr). Wi A,
Hols gae gmsEoR WAl MENOR, MEEol AgRe BEQ ol S5
L=CHRojek, 1995).
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o =AW (Utilitarian walking): 58 F&g 7K 7] gs@d, 2 8)

o OJ7}HE(Leisure walking): FAIM EAFE gt 27 5@t 3)

o AIAl 5 ZAT0] £ESIHA oFY HEf old9] olUA AHIE She
AEIR, APEAS s, Het, EEE, &8, Fngs,
AgeA-gte st 258 & AXRFYA 59 SAE
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(LTPA, leisure time physical activity): MNES

=0 TEA] oot gs(HERe AY, 7oLt

SAIFH), olslt Ze gso 3 gl 85 AExF
017}%% T= F

+ AlAEE Z%(intensity of physical activity): AIFES0] Qs o9l
&0 wet HEsEAQ(sedentary), 7HH2(ight)
ZY% (moderate), A SH(vigorous), OFF 2 sHheavy) THAE
TEe

o EZAL 014 AlAIES(Moderate-to-Vigorous Physical Activity, MVPA):
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5) http://www.cdc.gov/healthyplaces/terminology.htm
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A (energy expenditure): FOIR ZAMENOIA EF FHAY¥e
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QT oUXg drlal 58 €30 2QHE ouRges
TEE &2 dF0ME VIEtAEE sl AXEse R
2E URE 220 (Keal) B9l= SF6l AMEEh

MAES(Structured  physical activity): AE= ZA7|9F Zo]

o] A AREE

AMAEHs  (Unstructured physical activity): 27|, AFRA S

A0 FoliA AA Fe AAgs

AAES: Ol AZ=OIEHEIQL n=adeslo] FaAdoR
18~65A19] AT Jol2 Lo 5Y, Fa 308 k9
4T ol Al €32 shAL dFdol sd, Fa
20129 1Z: A g3s ok A T S8k E52
Fath 102 o¥de AHHeR +dsld ofF & FAAO]
F& 30 OOl HER o HE &2 1590 4 2
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=, T=2-FRE 2ol xFe st S VE-3E-EH 89
Hidte 2gehe &34 G499 vHIAHA
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A e ZEee Jigo.
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7129 #A  HFZol 7|Esto]
745 SYH =A Qo YA,

17+ W o =AMl =Xt

A
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=

1986; AESHEAl 1995; ASH], 1998). Ole] #0F9] FRE7HE0] QEAWO|AL)]
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a3 g0l il MAIE oASe, Mz
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U
TARY 9 X Sol TE WE'S LAY TARN FARGZBS

Hoskal AlRle] AZd-5 B gMdes SdAlZIE ol oHkRIsH] {18t
Te= A8d 3d¥ Ee ARKSETYez  fdo, sAe

TAKGOIN AATES HASAL AN Zat B WRSoRH

ol TsEe ARIA wEo| met oishAl UEREE, 4
QEAWO]A0] 7]50] EQ(needs)oll WA ZOIZE LM, I Q0] &3
o] mel Hekeks Zlez Wil el ofdd, A B 8 2 TS,
njgtel St #l=32jolold, OHUE] (amenity)2hs 4HAQ] &3} #pdo] oAt
QEAHO|AO] TVss AAIRCL ASHI(1998)2 oi7k37te] RS, BAEdstl
L, ZAEEAS Add A, AlRE uR SUl, ZAEHO e, AsiAl
A AlE, 2FR AZ 5 28 QEANAS =55 Vise AR
OFY QEAWHOIAE ZAISY HEEQ Vs +8cke o

33t GAlE o] SSAA A"l 7|ojsks Sde AL,

HAEFoE AMFdHoMeE QEAWOL 7I2HA =29t ZF0] ARUE
g350] oROKE A FaRA SQICL, ZAlEPE ddgo met
EARISl AME, |AE HZde kRs JdefAe dde Fohe A
SUNORA EAQEAHO|AY SQH0] Hs dxHe 4€o] Atk HEo]
A ABIERZ tIFsE nlag S4192, 19908 o]2ol= HEIHEH (active
living) #0F AFARS0] AAESo Zd¥e gge nixle JHeEl4aRA

T

QEAH 0|20 FESFI, 07 (leisure) B AEZE OOl AL AHES

7) LdaE, e A, pp.127-128.
8) WS ELAIAESIS], EAEA. 282, 2009.
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GAA g S0l 7|ofsks EAHOIAY Vs

AFetet EAISLY] Al7|o] FARE EZeet EAIRY

rok

| Zug 0Ro k. 3
o] TUTE AU I
SASH AR AEAE
2

e

Aglo] BEAFoR FLstE et Hds E1 s
REalo] 49 g =0l FAX JHMALZA9 og # ohzl, A -8EE

o] ZREARTLY AARAZITHWHO)7F F&st ABEAIY] 7idol Hzwof
Al WAz AR Jddle AZEAY ZQ% ARQAEA9)
QLEAWOIAS] ZIAZE BS S0 AE I T

OlFE H7t Fotal e I LEAWO|A] P9 Hl 7] oA
EAE A B AT 54, (99 vz et sttt & AFolAE,

o
oo ZAlQl dYE dEolM Als gRotal oiEss wE 5 As

FAOlWA TAAZY WAE toRA BE 448 2b 0EAWolAE A7
HaoR s QODE, oFE WEN UAse @ FYERC KA

RARKE((DCLG, Department for Communities and Local Government)7}

T MPlanning Policy Guidance(2012); of AOJH QAW 0|49 HES
7]%9& ZHI5HCE oY KFEoA QLEAHO|AE "FH9] 7EAl(public value)E
7V 08 AX =9} HI oA, AIZFEQl oHUEIE el 598 78l

e £3e 2gole

AlZsi. EX # ozt &, ®df =t X &
oz Folstal Atk AHE ool AR F Rl Planning  Policy
Guidance 17: Planning for Open Space, Sport and Recreation; OAl= =7
ZIRE Zh= He Anje) @EAWOA0 o REo] JA=AE TSt &0l
MIAlSHAL ATHED)

o AiFe #Filstd, & dAtoAe TEAAE AERE AgHE S0 JEX

9 FEMYRE ANE7Ess AEAl ASVIEQ005) 3 Ketd sMEA]l ZEES I8t TAAESE

NEE'E B ABIRS AF SdA RS8g AIs) R ZAS0 £ /RS
st Itk o] ZleH eEaWolso] HET BAK, ST, HYNAAS IS

SMIE UEYA 59 AZQ4o thet 7I1ES AAlstal AT
10) TPlanning Policy Guidance]; Annex 2: Glossary,
http://planningguidance.planningportal.gov.uk/
11) rPlanning Policy Guidance 17: Planning for Open Space, Sport and Recreation; € 2002&
FHEA, 20129 AWE AFHOZ HAEHA QEAHO|AS HEo| tish AFS ARIEUOLE
l"é AT thyt AEg st /8% FalAtaes AAlstal o] QIS5
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22 HAHA 7ok TAIGHEo] 2= rst 7s9 AR = dRE
Fdshks ZH9 NEOEA QEAHOIAE AFESSHIZ ot HEoR XFH
TAISHEW =54 B ope} shusdt sHIt 5 HIAEA HE oriegs
BAEAQ LAl ZZQEATO|A(public urban openspace)E ¢t whatoz
A, AEEQ 49 Jdekg He= QEAWOIAZ Wt AstE JHEd
Aot ‘Frog xJEsk Zolct
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3 € QEATHOIAN Het MER 272 ASRIE

el EAWO|A gt Q7= AFAY] gt g oeb mie
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T8 5. 2EAH0|AL MAatEol Ao e JHEH &

* Bedimo-Rung,(2005)2] 7HHE=E FE2E2
* 2 o= AMoz BAIE 2o T2

HEIH 2]l &of AFE0] AAEso] g tRle ZAEE @48 FEA
OFal Qe o, eEaa 7IRuME 598 Adgs 8 248 oAR=
QEATO|A0] FESH] AXEsTe HAE Eske FI0l 2 SEe
ddstal ol Sde IZEt 25 Alde 8% 3R AJAEsy #Hdo
QUCIAL ThrOl A7 Bi6]a A, EAWO0IA B o7IAEe] gt 54,
G0l AFAE ARlgsol nixle dgs Hole Z10] dig 2oF ¢+9] F+

O] 7kl TRl A+H50] EAT 0|4 AHEs e 2ol S8
FoNISH AHAAE LSt ASH(Ball et al, 2001; Brownson et al, 2001;
Chad et al, 2005; Deshpande et al, 2005; Fisher et al, 2004; Giles-Corti et
al., 2005; Humpel, Owen, Leslie et al, 2004; Li, Fisher and Brownson, 2005),
HEo] AFE0] AXEsT QEAWO|A o] =9bEQl HAE dSe HE
AUCHAddy et al, 2004; Foster et al, 2004; Kaczynski, A. T. et al, 2008;
King et al, 2005; Rutt and Coleman, 2005; Sharpe et al., 2004; Wendel-Vos
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et al, 2004). EXO] 9FEL QEAWOIAYL AlFEEH HXle 2EAFQ
defe oML, Jogh Jgo] =y AEOLKHQEAN0|A0 AR
54, Anlet J2d 3), S5HFY AdWNgse 581 4 ol met
CI2A Uthde HoJFal Qo ol dR dFoflks @EAHOIA AAgs
7ol AT KOst =2E0] oM (Duncan and Mummery, 2005; Lund,
2003; Norman et al, 2005), 23]3 FO| AHUHAE HOICHI LElE 2%
AUCHDuncan et al, 2004; Mass et al, 2008). OJXE AMFLE 7126
QEAWOIAQL S 7RO BAO] JAojA At AES HOFE AL
SEA] WEAQl &£ Qo ttdst A eAQ4Tt dEjo] Jgke nIXlY]
EoZ Holrh Hd Malld4(Duncan et al, 2004; Lund, 2003; Norman et
al, 2000)= HO AMRER o71gs9 A=) dtidoz Aotk HEnol
AREsE QEAHOIAS] TAS AIWIAYE IA Lobz AEHA
JoA] THAYS] gl MEhials aigsior §fe HolFErh UEEolA]
O A+, ni=olA fdE 71E9 dsEite gl sA9 g1 A
0] gle AeE UEhE L olgl g RES FAKOA
U0l HAAEX=AIGY OFFst AFAEE B HH¥=7E & ZR0jF QAL
AFEA o]go] HEsteE HEHto] 4« drgs g4 A8 0] H7] el
Z0% oiAECt(Maas et al, 2008). =AZt 49 HABVAE FA=
HESEoA e e A5t A, dEdo =Xt EX oFE7E dopt
A 2sgAlo] tisl dee nixle Z10] ofuzt oftid 2sEKX0]
Hjz7] wiZoll, =A 27H0] Qe BR0= ©
AAES0] T S0l dojHth=
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5ol @5 HXoz IYES Ol8chk= o oust dake nREAE BAS
AFO1E7] @, 2013), T T AN SAHIEYT AAEE9
ABIAZE BSH AL(Ji-Young Park et al, 2013) 5 QAW 0|49 AL
ANl tigt At BEAFOZ  Uehte FAolth B35l &A] T

Selelel BA Holld AZd IuATolsel WAE EY HolHE
BAE HZ0 ATRA 098 M, WOl ARAQ 87 4B wyE 4

Qe HA-EAAES SRR A7 EQete AlAkstal U

AREs e 202 AdddM EEE 2452 dA 2EA
AEQae} /0A 2EQar LN, e84 d8Qas T S8 &4 24,
AlRlE &d 52 FREE 4 Atk o] i =ulA gEe 2
QEAHOIAS P (proximity)S  BHOR, QEAHOIA AR &Mt
QEATO|ARY Ho] Jes N FH 49 Sds @ UFEUA
UREs degke nAle At Q4aE Bicke 497t BAth dAEgsa 22
QEATO|A F9] BAE UE A7 7hed & 979 A e o]
e s AFEdE FAll met T Al 7IKZ Uk o ATHRI)

O € eEAFo|~ 2 AHES

AFAQL  ZEl EAHOIAS Az FHEHe IR

pi)
o
o
1%
E

ARESO tiet 22l EAH0|AS] Jdegde o&ch= 7t q=
OARILY. &8l QEATOIR0 TPRol deE A, 25 SRR <d
QECEIOV\E g g7t BORKY] wiEoIth wEtA =A9 EA o R
ot F2de I AREIZEATE ofLEl ARESES VIglz= OjojAor A
g3t

71048}74] D, =A9 HIgOIL 7 AF & OJAo] L ojoF AlF]
LBAZE Atk AT 21} 9A] o] 22 MAES9] 713] AF9l TEA
olgig 4 Urt hEAOR Sugiyama, T. et al(2010)2] AFE= oVIHAS

SRS © EEQ eEswlolso 2ol dEe mX: S, Aol

fuss
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T Hl(F 15012 olehe dhe Ol Hesl QEAT0|ATY
I olgAe] Hel(1.6km) Woll ‘S&s] & EAH|ATL A=

2101 QS HEHeEA, ZEl EAWOIAS IFEI HEo #RIL

Slis
0

T 2l @EAToIATE AR HRE
MREs sEol wet xolzh Utk ojde W de] A™MEQ Ax= ggE
Folol= HIgOl We S, oRoE Stk =0HE #He S5 2
QEAHOIANAY] &= FEHO| ATHROZ TSI HCohen, D. A. et al, 2007).
OJHL} Yol 8l QEAWOIARY ZFMo 9ike ¢ drom, el
HEE= ARl Al AhH9l gske FA| dh= 34M] olsh F 55M 0149
AoholA geke o @= Ao0® UENITCHKaczynski, A. T., 2009). Ji-Young
Park et al.(2013) %Al 65A1 OJ&o] HTOA =A] HIg0] AFgso] nRl=

gergo] golwo], MojFrI7t ZEl @EAHOA Ol§2 HIRS AlAEs

Nxle ges HoEoh & 9 AoAe 450] %2 FuoA =xs S7i
oeE JAgs 7Pt g 2 e gddledl, 450 Hess i
FEAIOA sl gs7] Uee! 21z siAstal Utk AMES0] =AU
¢ #EQ YHdlAde =X HiEo] S71g o AXEs0 STEIKE, AAEs
0] U2 fdolMde =A Hlegol gdgele nAAl Eetle A+ dile
ARSI QEATOINY AL AFAS] AXEs dsket dgol wit

29 QEANolA B4} 28l 54

= 8 Qa8 UE ¢7e I 2EAW0|A9
S|

Q49 JdFgHe A HMoi oy Q4S9 AUE 5QRE molehs
SO 2 oIt7b AlSHEQICE Tinsley, H. E. et al(2002)= 291+ FHO| A7}
tes] o8 HE # opzt olg5Ao: gk HiA ¥ WolAl tiE FHiE

k=X
Uk Zi2 284-9F 189 TR st 9om, =99 mot
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RASE AA FY BEO] 250% Ol0AA dle 2aUse gsiict o
Kaczynski, A. T. et al(2008)& Z®™9 TRt FHQx(feature), HOEFREH O
A7t AREgso miRle ggge vlust Ay JH9 AE9 Azle
TSR]l Zom, 8249 rferdo] deke niEs WA Tt 239
T8 24 & AAgs 5FoE Zdg ol&ske o e & dgs niXle
QaE Eddtraide &3 Ut Ol9F &2 A7 dite Qo thist 71E9
Aol tisl M= Alde AZdl Fedl, 299 2EdEs FoRel 240

oflet &g YA " BEolA Hotor & IQEE AAJSITE E
THeE Q4 Tkd o] AdEEAVE dge ddl HeE E&siof
T

g2 FA9 =y d+2s A

o
O
i
o

ot
fjo

EX0|8e etde At 4 Q0] JAEs =59 Zd o183 HAE
QOIS HSIWCh OlXY S| A # ofLd S S4i FH e,
229 540 mxle ggyse wEd g9 dFse, 4 EAWOIATE
AREss SXlske BA0] 8 g9 wE otoA ot MYk, HId
O] HEtE AE HIEBOR thRojKoF gt Holal At

® <% ES nﬂOV\ olgit o7tHdE Fst ol He =

nxAs gages FE0 O#:rLEO] g Hool MZe olsiE dsisFil ATk
Sugiyama, T. et al(201)E TE QLEAWO|IAQL HeFog  AE510]
AAEE NRE gales &6hk= 28 HAllstdo] gag F2510] TR

9 i BAORO FIA AL Oi7bRET B0l gl thAl
S35 oEol (@Y o] xME) Edgmo AI2Mol obrdol o
Qe AT ABE  ANYLE® o AT REsE  +FES
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HAEA(FHE " A7) IZUo=A ARE AE) oL HATISHEQ
ZI2'20l fAddez Zg3len, 39 H9 Efd=ze FIo] oy
AolAe S0l o7t SEAQ dgde mXRAE, HlzEs)
7tEL EFA@EE ol e A9oiMs SATZHOl 071 N} A0

il olg Helol S0l ERskeEAl ool gekdol flgs el
O

Mo

e
M orr A

14
it}

ITh= Ziolt}. welkA]

r

oI FasA S0 & E2 HASEL FUHE-FAEQ Al em,
Ez¥2 7IE9 B eyt dEAQl Alek= Z10] sig ¢I7t9] SiyA|Ql dhA
AFSOILE,

Van Dyck, D. et al,(2013) SA] HHeH9 50| S 018 =&1} HEfo]
NAs dgg et @)oo AEQ n= MOois ez 4253

HARSEo T Aol SHOISHEE HlwSH 91 AFolA,

H
OOI'
ol
Mo of
o,

A Sl o] £2 FARNOE FAFRMHIESE) o7lE flal Sl
7He AROl Bal JHojMel &30 TSt oz UENITH dhH, 2719
HASAo] UHEsE FAF o7t A4k JYUE e AFEE Fe Zo=
LIEFGCE T8 B9 Aldol & ZERojd Qual ¥ UolAlg] AFgs 4E0]
=EAEE A7) FE SHoAE 3 ol8A9 HIEO0| UYaeEg WSt
ORI HZREAWO|AS REH(POS availability) Y} Haistd 7io] =ehs

AL QA4 Bdedel Sdol met o7bE gd49 AdREs

—~
—
D
.
17}
o
=
D
|

—
5.
D

physical activity)oll thel QEAFO|A9] Pk 0] YEldil= AME HletF0]
Aojgt FARES TIMCR 278 QEAF0|A YPolg BAlglE B o7t

ST AAREE FISS.

33) dlY FE ZYoTE HigEHE ZE QEAWO|AQL Z9 W] HEl EXY(walking trai)S
HEo g=oz R UREAC
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HE7{ AlS
= o 7ol YA
oA= I:l'Tv_— e
| 2EAHO|A 248
A= 22l QEA N
g0 Harg olxls 28 FQ WAl =
A AA gtEo A R stz o| Alplaly =
T 9 AHAF o 5 A Eesel A S
-+ o Hlg1f Al Al ghs
H = EHEA|9‘| _L_.|;7(| = Alo| QF—FI}‘ - o—||.
_7'<_I-|| = ¢ _'_;|_ Z1} 65 Olol_l,:}oﬂ)\-l =AH|ER
Bfalgt & Aol Ect
DI: &2t ol ole
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A S A It =X B ~E0|
sso0l we mpe Fetoz, &5
Young |, seo) tore 2 fdete 357
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AR Es o al.(2013) RETH oz FME A =ofot
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s 1.6km &2 =ofE ) 227
T2 Sugiyama, Hel)el 3717t %T: SEct 2d S KHTo
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FH =57

Ao
ot

2474 ALt
T F=ol et Dyt glols BAo
o Erl of FYs Bdol o|xs stol
al.(2005) 2oE
E23 AAgEe 3Y 0lg YUES 521
RExel 2|8 Heig
Hol Zelof ofet B2 HINES YT =2 AIY
oo zeo| glonf, ‘Lg Y2 oE’ FE3| ot
Y Zeof Cfst METES 25 2NHoz JUS
al.(1996) D e
QARAM ol 8% Jts4Mo| =otd
@EAHo|
2o 7, AZtmel AR 3 0l8 "ef APolA
Ha4d, wolSe T Jhjtol AT Zoic HoiA
mjg ol | Tinsley, H. Y7|Xo=z o|8she  ARZo| e i,
24 E. et ZeolM el Ate RMAE IES d
bspipsKe] 25 o ol §
al.(2002) Ho|Hez oT'__Ol'Eq» S&ol I 28l
S| 5ol REAE Ol8ST B W wEse 2@
=N 5 ol
AlE| EZof HEE2E d&o| A
dsre _
olal YEHMERO 22 HOj20| o= AP
s Just, D. HAezle 272 2d o8 gze
QZ AHO|A o _
2ELH 0]~ (1989) olxErl 28 2022, 2 olgxlel
S % is22 ok 500mollAf gheet
oz EM
— Mo
Zelo| AMHES| OlBHEXE olSsH=
A 2o XNEEM 3o A2, TMA(features),
ERESM | Kaczynski, | Fo=zREel 2l MUY ZeMs MHE
el A T. et 2o PN} Chsh ol IS Foi,
oo =x | al(2008) REot Hels golulstxl 2ts
°T T AHgs 2xoz Zds olgste o I
5235t 2= EdY(trail) &
_ TUSK| BY HE 5 AHEE 2N T
=SHdEA olgol wzre ol He IAnKe
[e] = X
g Bas@anxel el ¥ @R UL),
20 L
AHEE ol&7| BUOIBN(BY FH T27H B H2=AS),
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2| - — =
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ul X = =
oisloaloy | 2HE | Sugvama, | Edezel  HIYs  oivpmdol g
=t e T. et ZEE 242 LEt
olx|= Zelef al.(2014) Y3 BYSHO AHE AFROAL BI
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=l

e

S P



M
)
A
el
Ao
e
1
kO
mII
N
>
0

o QEAMO|AL] FEM(POS  availability) 2t
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IUAYIYT ortEdel B BHHY
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. 2A wel sddol  FIs|  ofeie
Rolas  BE™INOl o7k ol
2ysel gz oMY, s
Jtzu E (@Y ol As KoM=

ZAFDTNOl ofytEYD AugD Bl
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s
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Es”il_j:{ [y P e ) =T R | =
=S | Van Dyck, glsf @l & Alztol HMu, 2ol
Zoie | D et zop were BE R0 HE ClE
Jxme | al(2013) |« B8 Aol TD B uoiMe MHzE
— = o = —
= +%zo0| =exzlE, 27| HE SHoME
ofxsl = o|ge| 0| We
. 20| £2 xodME BY YWEXE
EpoLl DUE 2Z2 otk= AlEe] HIE2
zolse

@ et

o Qo 7|E9 ‘ZA-AAEs #H dAyEde uFste I/ 7t
AREE #HEE QAES AZSH Bedimo-Rung et al(2005)2 29 2T
grde xglelol S4i1 RARE, Fdo o2 I Q4 AXEES HAE
A FSHIE JHEA el

sHoz  FES) At AMEsol  oic
= ois wd £el ZEe 2= ol 710fethE10).
Fot FPFRO MAAgse HYORE ok & His AdalATFoM TEd oy

g5 2ot MM (safety)o] FEFE nOiRlE I8l QEAFHO|AI)
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T =, ZEu AAEgse Adde OF 7IE o7HEOF dToA Adgs A
ZIo|EERlofA] ER%E R4 & oftfel AXEs B(intensity)of thsh o]
Aoz Arh= KFo] AthBedimo-Lung et al, 2005). T8t QTAWO|AL}
gagoo)ld AJdE x&s oj71EE ZZHPRS, parks and recreation settings)Ol
AAEgs HRlE dEgdEe O VIE d@4ES  vlFEeh Kaczynski  and
Henderson(2008)2 PRS7t JI&Hozm  AV|et  HHo|  QJom, o7kt

ARESHIE S5EA0 250 TS ddEo] 4, S8k ® 1Zd% AFEs
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Z10. S8 7|ete] MM &St pEHE o4
= =L
s 37t o MAZEEE fal cixielE A
(Park Activity |« ZA7I&, ZE, $AZ, dMZ(path, trail)s4), =O0|E,
Areas) S0{Z F UEeE SXIZHFCY ) S
o 3 ohollMe] AlxEgsSg cCliekst o|EXEoAH o

o xo|n oHMSHH HEHF= S22, MAsn
X =2t HEEl A7t Ue HS ofx|ot Z wWEZEo|
(Park Ao| SEtxel UdRZ J|sE
DIl =0 Supporting . Kl%gaol é" ;:l‘_’;S_IIZi 9\/'\%4\_% Al’%l-%oli EEI‘
S5 54 Areas) Hy|Mog ZYs wEsty, 2 HeEo, ZHEFol
(Geographic At2tEo0| Fot2ct
Areas) - #ABZHshelter), BHEA, 2EBA, FAY S
A 2ty o Z¥e EXM 20| otd HAH EH
(Overall Park |+ O/X §M H2, Z233 Cld, 32 Mol olgz
environment) Mg =ad
=uf 5174 . :3—$._JOH %_‘".:.'OEDI frlﬁH LA He JE‘;-‘F;J FH ol
(Suroundng |, B2, Bl e oxsf olgol 3 e ol
Neighborhood) . Id—l WEAME HFX EM, FHIAZ|FFE, HEFZE
50| sl
e ZEe AM, 2O 5 EMo rCiMEe JF{o
=/ MAMoz gsHel oyt HefE BAst= HETol 2
(Fe;‘ttjes) 2e2 Dljl%_éggc{% = -
o cCiydol Qe 3= Hob crekst SHDp crekst
AlZbCHoll ZE A AL E
ox | . %lfdl’_‘—l.* EFﬁi}o%.:EI%%E{EIM%E% E’é:%: —;’,‘—HE‘RAE
(Condition) IrKItFEL?F SEH(tHst AlMdae|, AR dE g
sizol X ofet-HH )
o 0|&7t=4(availability)- &2 Mxel Z2o| =ME
MEx =0 o ZE™st ™M Z(equitable access)- CiAFsH o| X ZElchol
(Park Hay =SS5t ﬁeg*# U= fIxlol S2lo| x|EH ]
Conceptual (Access) . ZHC.’_LT*I_ HZ(individual access)- EolM ZoiM H=@
Areas) = A= Hzlo| S2o| YX|E
o 22 oMol o|lsz AlAM o|Z(within park access)—
S8 W AlMo| MA sl HelsHH =AE
oj& A « OlECt2 ZEZo| A oM MMz of s
(Aesthetics) Lo
ob x| . %i—i Olg_*'f'—t A._lﬂL%‘f;OJL&FKJXP;_’DWE%R%P%'F, 4‘.1*@.7:.‘01|
(Satieiy) Eﬂ:._:_'-rtl&o._l EX- 4 0] TE OlTDi 7ﬁ";‘.:|'75|°._| OFM
FZ1} S0l Ao thst A7t Hest AY
(P%’;"y) . D AMel AT Bel, oAy S
AtE: Bedimo-Rung et al.(2005)2| L&2 Mz
34) 2ol EMdg FAFor "rsll 9t =91 Environmental Assessment of Public
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11 Date Time Activity  Activity (Horizontal) Vector Magnitude Steps

7792 2011-11-29 12:41:00 386 164 419.3943021 3
7793 2011-11-29 12:42:00 283 74 292.5149569 2
7794 2011-11-29 12:43:00 397 210 4491202512 3
7795 2011-11-29 12:44:00 164 22 165.4690303 1
7796 2011-11-29 12:45:00 241 42 2446323773 2
7797 2011-11-29 12:46:00 2147 1104 2414.213122 25
7798 2011-11-29 12:47:00 1073 188 1089.345216 10
7799 2011-11-29 12:48:.00 1989 639 2089.124697 8
7800 2011-11-29 12:49:00 3197 1496 3529.706078 68
7801 2011-11-29 12:50:00 3436 1267 3662.155786 38
7802 2011-11-29 12:51:00 429 783 892.8213707 26
7803 2011-11-29 12:52:00 1025 1112 1512.338917 54
7804 2011-11-29 12:53:00 656 1083 1266.185216 21
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AlZHmin) 400 321 0 0 i 0 0 2 0

ESTEIY

ESAIZ 0 8 0 0 18 0 0 3 0

(min)

a3 15 3221 0 0 2360 0 0 254 0

o 2k(kcal) 1 166 0 0 108 0 0 21 0

N2 | 2| 50 0 0 4 0 0 11 0

3) 3TA: AREYE F&

FEEA AER T FHOlA] Ma3ch= AAEs-AREE FE
&85 (physical  activity-energy expenditure algorithm) 2 Combination
E|EE 0l80l0] ARFEE FEOIQCE o] g Ve 29
gs(count #40] 1952HLCH A2 A2t 54% 0]&9 &a(count g0l 1952
O]al0l A0l ARE FEsto] AAlole ETiste] L-oux] delg, A=
KA (Freedson, 1997014 ASTH £H P == WAS F K= BT
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rir

Combination Algorithm for kcals= {(Work/Energy Theorem for Counts<1952;

Freedson Equation for Counts=1952)
»  Work-Energy Theorem.
kecals=Countsx0.0000191xMass
where
kcals=Total Calories for a Single Epoch
Counts=Count Level for a Single Epoch
Mass=Weight in Kg
*  The Freedson Equation
kcals=Scalex(0.00094xCounts+(0.1346xMass-7.37418))
[for Counts=(1952xScale)]
where
Scale=(Epoch Period in Seconds+60)
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g = 2ot &t =24 SEH A
SEAHH) 263 214 263 217 957
HAoiz(EZHA} 2.0(7.2) 42.7(6.9) 42.8(7.6) 39.7(5.9) 419(7.1)
30cH 433 369 M4 539 438
o1y
40cH 376 425 357 382 383
(%)
50cH 19.0 206 228 78 17.9
2002+l o|ot 10.3 33 30 37 52
20001 548 407 36.1 525 46.0
25 | 500k ojot ' ' ' ' '
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T 33. SER A™YE Kol A™(FMH])
7HE ofgl Aol oAy
. s WNIEP |
uéTIE—.F Ea3- Eorﬁg AL
= < w2 AF
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40-44 HE 82 135 42 1 260
A ) 0 o) o) o, o
of dl AN = % 31.5% 51.9% 16.2% 4% 100.0%
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Al A = % 4.9% 18.6% 72.5% 3.9% 100.0%
50-54 Bz 3 83 10 99
Al Al = % 3.0% 3.0% 83.8% 10.1% 100.0%
55-59 E= 4 2 44 19 69
Al APl & % 5.8% 2.9% 63.8% 27.5% 100.0%
Bz 377 255 250 62 944
A
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100% e e e —
o — et \\ Q —
30% \ \
0% || —
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NF1s 09 =F1~2g] 3z old
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SERH(H 62
I : K i 45 30 137
OIS S(%) 45.3% 32.8% 21.9% 100.0%
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—30AM =
35-39A| OIS ES(%) 41.8% 30.1% 28.0% 100.0%
SELRHY) 123 74 66 263
40-44HM =
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2 EtRH(E) 47 28 28 103
45-49AM =
54Nl S S a5 () i85 57 5% 575% 166.0%
SEXHH) 28 37 34 99
50-54M =
| OSUH| (%) 28.3% 37.4% 34.3% 100.0%
SERKH) 15 23 33 71
—59AM
55-594 S| S(%) 21.1% 32.4% 46.5% 100.0%
3 SEHRK(H) 393 292 270 955
= JELH2(%) 41.2% 30.6% 28.3% 100.0%
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30-34A|
IS S(%) 21.3% 50.7% 27.9% 0.0% 100.0%
SERH(Y) 50 136 95 1 282
35-39A
JELUH|2(%) 17.7% 48.2% 33.7% 0.4% 100.0%
SEXHY) 42 128 84 9 263
40-44M|
OELUH|2(%) 16.0% 48.7% 31.9% 3.4% 100.0%
SERHH) 34 35 33 1 103
45—-49A
aELE|S(%) 33.0% 34.0% 32.0% 1.0% 100.0%
SERHH) 48 20 31 1 100
50-54A|
IS E(%) 48.0% 20.0% 31.0% 1.0% 100.0%
SEARHH) 30 14 26 1 71
55—-59A
S| S(%) 42.3% 19.7% 36.6% 1.4% 100.0%
SEAHH) 233 402 307 13 955
A
JELUH|2(%) 24.4% 421% 32.1% 1.4% 100.0%
4) AFGE O|EAIRIH: ‘Uo7t BE+F AR A80] AfEHZIcY
AoVt UEFE FYFE AAEgs Ao Q! 7t AlZE BFof tish
SHOl RE Ze &7ig i, Aol JQle] o7E fIst ARE Wl dle
HYFHO] EHFol 8l EAHOIAY o8 ARRMHol= OfEA UEhb=XE
SAOZ ARHHUTE
7 BE HIESE AHKske @70t AY AIE S4e2 8 o, TAE
A Al I5CE F2 4 Qrh WA 30-34Al01A 40-44K7HK]E @FAITHO)
0|83H= HIE0] 7F =0m(30~40%), 45-55K1 AROJOlA] QRFTAIZEO] HIZEO]
0= Uil KYARM] ol8stke HISOl =OKITH30% ZF). IHu
55-59A17F EH RUYAIZITHS] ol8e 5] E0IEa15%H), 2F AlKITHO]
HIES0] 7Y =A UEhte Z0] SEO0ITH32.9%). 554 Ol&oA KYAIRITHC]
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SEAHH) 1 17 53 28 38 137

30-34A|
JEHEE(%) 0.7% 12.4% 38.7% 20.4% 27.7% 100.0%
S EAHYE) 2 38 118 46 83 282

35-39A|
JEUHEE(%) 0.7% 13.5% 40.1% 16.3% 29.4% 100.0%
SEAHH) 5 49 84 45 79 262

40-44M|
JEHH (%) 1.9% 18.7% 32.1% 17.2% 30.2% 100.0%
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45-49AM|
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SEAHH) 4 20 17 30 29 100
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JEHHE(%) 4.0% 20.0% 17.0% 30.0% 29.0% 100.0%
SERHY) 8 15 23 11 13 70

55-59A|
JEHH|E(%) 11.4% 21.4% 32.9% 15.7% 18.6% 100.0%
SERHYH) 24 157 317 190 266 954

A

IEHH|E(%) 2.5% 16.5% 33.2% 19.9% 27.9% 100.0%

QEAHOIAE HIFEY 3T U FQo T & ohite AlRA

ASAEZOILL AR AsAEe AlAEgsi AFAQ

e JE QEAWOINANY s B AR HTAES HIE0l =om,
SHAIR Uees vt FEQEAT0]A0 v oRet =Xo] Jaks nixY|
2ol (McCormack, G. R. et al, 2010), <&l QEAHO|A0 o7 WEcls
SHIAY] {go] ofwfstAlof] thst oJali7t & QBITHAD

47) McCormack, G. R. et al.(2010)2 ZHolA QFHGHA ARGIA WRE e o83 AFHEAE
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SEAHH) 16 111 9 136
30-34A|
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35—39A|
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SEAHH) 17 210 36 263
40-44A

5 2(%) 6.5% 79.8% 13.7% 100.0%

SEAHH) 22 65 16 103
45-49A|
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SEAHH) 27 55 18 100
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SEAHY) 20 37 14 71
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SEAHH) 121 m7 17 955

A
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30-344| 35-394) 20-444] 45494 50-544)

W32 0[5 =30E-1AI7F W1A|ZR2AIZE m2A|ZH0|Y

T 41, AYUE HFAIZHFHH])

I 38. AYOE HFAIZH(FAH])

B 302 e 1Azt | o2aiz |,
TE olst | —1azt | —onz | ojar | A

S EhAL(E) 7 34 66 30 137
30-34A|

JEHH[2(%) 5.1% 24.8% 48.2% 21.9% 100.0%

SERHY) 11 63 130 77 281
35-39A|

J=LHH| (%) 3.9% 22.4% 46.3% 27.4% 100.0%

SERHH) 19 56 119 69 263
40-44A

JOEUH| (%) 7.2% 21.3% 45.2% 26.2% 100.0%

SERHY) 5 34 52 11 102
45-49AM|

JOsUH| (%) 4.9% 33.3% 51.0% 10.8% 100.0%

SERHH) 10 34 43 13 100
50-54AM|

JEHH|2(%) 10.0% 34.0% 43.0% 13.0% 100.0%

SERHY) 11 24 28 7 70
55-59A|

O=LhH| (%) 15.7% 34.3% 40.0% 10.0% 100.0%

SERHY) 63 245 438 207 953

A
JOEUYH| (%) 6.6% 25.7% 46.0% 21.7% 100.0%
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HESHAVL 1 AE gRee § 2ol 2@ eEswolsd o sy
Aol Bs| Be BHolE AR BE ERS AL SHA T0%E
AlZES) it olAlg 271 HIRS AE SolNe AREES il Huia
Qom, WA SHAE 7ied @7 B 080 7 71 AR dojum Ut
HE ARklo] dAEES Asl SRl 2t HEEE SEHANZ 148%,
179%% ESH MBEYES AU o, @l QEAWOIAON Foks

g5 Jhedl 7], gelit ARlse HIEe oS AR

E 39. 28 2EAHO|A0ME] 15] HEA| F2 MM ES SR AlZE

HEAZIe T9 | BEA | B85 Azie Z9 | EEAT
oAt SHE (2) o|At= S E (&)
2o ofsts R Z=o| ofsts e
SEAS F=(H|g) | (EEHAL | SEA| =H|8) | (EZ=HAL
Z27(, =a2l7],
Am7 B S . 31.90 . 29.99
e mal we | 673 703% |  wol| 661 | 69.1% Bavr
23, =7,
BjEoIE = . 4.569 . 3.59
22 0|20 28 29% | (1385 | B 2.9% (12.26)
sle 2=
=47,
golp= o
227|172 9 0.9% (83'727? 6 0.6% (82'1‘:33)
A KF2| ol A : :
Sl 25
S8of| Mdx[=
2=7722 . 6.06 . 4.69
g3t 22 23%1 (1909 | 3.2% (9.33)
s=
= 83 8.7% -1 0 6.3% -
MAESS
Ma sx| 142 14.8% ol 171 17.9% 0
ore
A 957  100.0% éi‘é%% 957 | 100.0% (3470921())
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O 7HeHA EdYa 7hE, B2 Ze olgth of7igisHola Bl E8Ho]
68%= 71 ERATHCordell et al, 1999). F=dh ZHOA9] o7igds & A7
Ve A Agtle €598 HilEal QJATHCordell et al, 1999). A% AxX=
FUEVATIE 3 AREA €88 & A Ba(path, trai)olA9 AdEs
HE 29 HES olZoUEe o Q8 Q40 29 e YF mA9
Efdo] e 390l Ax= AHo]l e SEHO o AF HEEHE As
LHETHReed et al,2008). T 02 ZRA0A Elg O]F0] AWAHO=E =
~x =0 golohs 497t EEH, ANEE 2L ATiEoR W mEd E7
2710] EQ5EHCohen, D. A. et al, 2007). Kaczynski, A. T.(2008) <A
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2ok So-FSAZAMME | Sa-dho|=-5I= = SE
By A
=T =g EFHEKRt = EZHEHRL =y EZHRL = EFHEHRL =y EZFHEHRL
Zaps | oo 2EXM 0|20 AMS 313.85 541.10 428.01 732.14 624.92 847.03 404.11 564.01 297.76 496.77
ST AAHES AZHE/H) ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
Ltol 42.03 7.18 41.89 6.91 43.63 6.78 42.84 7.61 39.46 6.27
OfTtEHF ofF 0.45 0.50 1.00 0.00 0.60 0.49 1.00 0.06 1.00 0.07
JHelEM
2T T 0.62 0.49 0.64 0.48 0.52 0.50 0.58 0.49 0.48 0.50
&5 1.56 0.91 2.18 0.90 1.85 0.89 2.1 0.88 1.78 0.82
= { & [ Al
7|;°J9| Eﬁ,fﬁggf'o 478.43 220.46 400.29 149.25 489.30 156.24 351.83 186.50 378.22 282.41
o=
=T | elm qek-gehy
A Soizel 1073.91 435.73 141.06 81.71 308.44 86.73 | 1807.16 618.99 375.74 194.67
SEE Mo
= - - 400.29 149.25 952.91 453.04 536.96 259.65 633.73 404.45
CESNTES
Xy Ezd
) =a omamola 946.53 466.26 842.84 107.96 876.80 425.97 | 1044.86 604.39 | 1101.65 685.04
- Axg =gl
A 0| A =4 oEamolA 393.47 189.96 - - - - 529.98 261.32 | 1080.20 514.83
:LEA‘l -|Di Lli —
o XMESIE] A X
(HMAH2| | =S °°§£1; = | 115097 |  394.95 - - - - - - - -
Ini¥.<| = o o]
’m) O:i:l; 0§ & 30 o}
st ajk S;E‘li_;j; 1416.07 546.24 | 1660.93 181.71 530.89 187.01 422.61 216.31 1491.40 524.07
MR 1830y
oAt mEiZel 1073.91 435.73 141.06 81.71 354.09 221.80 | 1807.16 618.99 375.74 194.67
stmesa 262.37 115.40 222.60 64.51 308.44 86.73 184.65 69.28 220.52 88.41
BAUNMEIIE - - - - - - 112.43 63.06 232.23 197.22
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E 51, et 22l 2EAGo|A0 ML AMAMESAIZE 3|HEN ZI}
23 252 233
std. std. std.
B Err. B Err. B Err.
Lol 0.058 .016 0.060 .016 0.087 1.426
VIR olmE HF -0.089 | .233 -0.057 | .250 -0.027 | -.415
BUMEE 0.148" | .237 0.136" | .241 0.109" 1.764
x| MHX 30y
o o4 =Al Z 0.009 | 244
= 0 & {0t-30hy
2 _:L%g_% " ~0.107 | .244
(=8t HZ9
=2
SH/=X])
X
Ezd 4 -0.181"" | -2.343
7| eE2Holx
_ o MK H
_(?_i [=E]
Arﬁ = Eyd =4 -0.018 | -.253
ola | o | 2E2HOIX
Rle | = [d&lste
Hz| A AR
ol 2532)°
ol EEEET ~ -
N of A J0.2777 | 5 548
Zeigele
':'._4&! 10km:
ol &+ -0.137"" | -2.160
3
7 stn2sz 0.039 .254 -0.022 | -.327
o (2exg
7t2)
A 3.622"" 5.090" 18.903""
N 263 263 263
Re 0.038 0.050 0.103
Adjusted R2 0.027 0.028 0.075
F 3.437 2.256 3.651
2ol RolgtE 0.017 0.039 0.000
AP A S (VIF) =[S gt 1.041 1.412 1.729

*p<0.1, **p<0.05, *+*p<0.01
g K9] o7k E WI(15km)ol = @EAT| 0|4
@ AEA7E 2 W40 A (Pearson’s r=0.852)
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25 232 233
std. std. std.
B Err. B Err. B Err.
Lol 0.095 .027 0.113 0.028 0.113 0.028
Tholed 4= BME T 0.174 .384 0.152 0.393 0.152 0.393
&5 -0.055 .209 -0.078 0.213 -0.078 0.213
M 30y OfAb
X Al B -0.088 | 0.511
S8 [ o 1 -aut
asizy -0.040 0.226
S5t Mo
ot -0.088 0.511
S8/ =x|2P
[Exg
Egld 4
= o8 QLEAMO|A]R
2| E (RHR
JES Ef =4l
MRS | o= EAHO|A)
A S EEEE]
olx | AmX =37
[HY 30k,
ol 28 ZAI°
WA 10y 0|4
Saize -0.040 0.226
St =Xt - -
Jlet SUEsH 0.161 0.644 0.161 0.644
(M EII2)
= 3.427" 11.949™ 11.949"
N 111 111 111
Re 0.045 0.075 0.075
Adjusted Re 0.019 0.021 0.021
F 1.698 1.400 1.400
230l RolgE 0.172 0.222 0.222
THxtel M =gt 402.087 389.746 389.746
SOHE EA =(VIF) =EHgt 1.028 1.317 1.317

#p<0.1, **p<0.05, *#*p<0.01
() AFAS] o71Rg H(1.5km)ol e LEATO|A
@ AIAG7E 2 WHa9] A(Pearson’s r=0.852)
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I 53. 3UlE-Yols AFAe| 28 LEAL0|A MAMESAIZE S|HEN Z1t
21 232 233
std std. std.
B Err. B Err. B Err.
Lol 0.119 .028 0.100 .028 0.091 0.028
THeled o= HYMSE 0.181" .383 0.201"" .384 0.160" 0.373
o5 -0.058 .215 -0.026 .223 0.015 0.222
M 30y OfAb
X A 39 —0.056 554
S | o 19k -3gk
aalze 0.060 .209
S H2el
e Bel/ =X ~0.158
Xy
Egd 4 -0.353"""
o= - LEAHO|A
AH | E]
S = Ealy =4
xRl | o= LEAHO|A)
Hel | ag (ggatE
B 30hw Ol 4 .
}_L% g_%' -0.231
[HA 12k O|AF
ZElSd]?
gm RPN -0. - . -0.
J1E} SIS 0.208 593 0.331
(R ™ME
7t2)
Ak 3.617" 11.920"" 34.226"""
N 103 103 103
R2 0.058 0.104 0.179
Adjusted R2 0.030 0.048 0.118
F 2.043 1.848 2.956
Zyol Rol=E 0.113 0.098 0.008
= OHH EA = (VIF) = EHgt 1.024 1.120 1.919
#p<0.1, **p<0.05, ***p<0.01
() o7IEd H(15km)o] Y= QEATO|A
@ AEAIS7E 2 W9 H(Pearson’s 1=0.852)
[ ] FQ H0L9] AHtA 7} =ob BA0lA AQE e
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QEAFOIA HEH= Zez FHELL AMZE EZAAIE  CIoJEA
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ZAH 0|20 M| MM ESAIZE 3|2 2M

21

2

K
o2
N

std.
B Err.

B

std.
Err.

ro
T

0.169""" | 0.014

0.157"""

0.014

0.135™

4>

0.301™" | 0.211

0.292"""

0.210

0.296"""

0.028 0.118

0.033""

0.120 | 0.002

o I
e

ES
o|A
kX 2|
ZE!

kS

-0.158""

0.171

S

—-0.054

0.249

-0.126" | 0.197

ERE
STHEN

EAHO[A®

—-0.064 0.116

0
i

—-0.081 0.239

o>t
=]
|>
el
|

-0.062 0.173

—-0.045

.278 | -0.017 0.318

—-0.030

.154 | -0.052 0.160

2.536™""

8.379""

9.852"""

263

263

263

0.122

0.151

0.162

0.111

0.128

0.132

-n

11.941

6.488

5.421

0.000

0.000

0.000

1.022

1.119

1.461

#p{0.1, *#p0.05, ***p<0.01

() AFRE] o7 EE H9)(1.5km)o] fle LEAIOIA

@ NHEA7E & M9 B(Pearson’s r=0.852)
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I 55. SEF 28 2EAG 0|20 ML MAESAIZE S| EA ZT}
=R=R L=k o) 233
std. std. std.
B Err. B Err. B Err.
Ltol 0.012 .024 | 0.007 .024 | 0.009 .024
THeled o= HlMs T 0.319™ .300 | 0.318™" .301 0.306""" .301
&5 -0.079 185 | -0.122" | 195 | -0.121 216
M 30w
x| OlAF EA| =g -0.082 .218
=8 HX {0y
° oAt ZalzZe 0.042 .249
s MAg
e -0.142" | .195
/=X
("X
Egld 4
LEAD0[A]C
2E . [AhX]
= FEd =
A4 Egg A 0.057 .438
JES on | 2EAHO[A]Y
e S I EEEE
Az | 2 PP
JJES -
2=37h
[HE 38k
[AF 22l
38 ]°e
HX {0y
olA ZEIZY 0.070 .267
St =X - - *
J1E} quFSY 0.1283 .403 0.132 .403
2™
Itz 0.061 212 | -0.113 .239
A 3.572"" 8.827""" 8.338"
N 217 217 217
R2 0.103 0.138 0.153
Adjusted R? 0.091 0.110 0.120
F 8.181 4.798 4.692
ol Rol=E 0.000 0.000 0.000
= OH EA = (VIF) = EHgt 1.026 1.501 1.952

#p<0.1, **p<0.05, ***p<0.01

() AFAE] o7tHd HL(1L5km)ol §ls 2EAT0]A
a AIAGTY 2 o] B(Pearson’s r=0.697)

T H420] A(Pearson’s r=0.730)
A&7 H4=0] A(Pearson’s r=0.783)
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Abstract

Neighborhood Openspaces and Physical Activity

Patterns:

An Empirical Study of Full-time Housewives’

Walking and Exercise in Residential Areas

Kang, Hyun-Mi
Interdisciplinary Program in Urban Design

Graduate School of Seoul National University

Public open space is a significant urban environmental factor which
increases quality of life within the city by providing a place to rest to the
citizens. Nowadays, as the obesity rate and the related diseases due to
motor-oriented lifestyle increases, significance of public open Space as a
means of promoting physical activity and thereby contributing to the health
of the public is becoming emphasized more and more. In Northern America
and European countries, the researchers were aware of the social costs
caused by obesity, even ahead of us, and have made a steady progress in
the researches to search for the urban environmental factors to increase
physical activities. Amongst them, researches to find attributes of
neighborhood open spaces which promote physical activities have been made
actively and the results have been accumulated enough to be utilized as
concrete urban planning methodologies.

In Korea, the importance of neighborhood open spaces as a design

- 230 -



elements for a healthier city is being recognized as well and researches to
reveal the value of neighborhood open spaces in promoting the health of
the inhabitants are increasing. However, the influence of neighborhood open
spaces on the physical activity has not been dealt in more detail. Instead,
the evaluation of neighborhood open spaces has been limited, relying on
quantitative index such as the area of open spaces per capita or subjective
responses from the users. On account of this, this research targeted on the
housewives in their 30s to 50s, who spend most of their time within the
neighborhood and yet lack of physical activity, to analyze the effect of the
attributes of neighborhood open spaces on physical activities. This research
aims to draw implications on the planning strategies of neighborhood open
spaces so as to consider ways to promote physical activities of housewives
as well.

For this purpose, survey was conducted on 957 people from Gwanak,
Songpa, Bundang, and Dongtan where neighborhood planning concepts and
characteristics of open spaces differ from one another. From the survey
result, characteristics of neighborhood open space usage pattern have been
analyzed. This research intended to discover the type of neighborhood open
space which has the most impact on the physical activities of the
housewives by conducting multiple regression analysis. Also, focus groups of
housewives in their 30s-40s were recruited from Gwanak and Bundang
respectively, where the characteristics of open spaces differ significantly. The
participants of these focus groups wore accelerometer and GPS monitor and
kept a travel diary for 7 days. From the data, physical activity of the focus
group and the spatial information related to the activity was measured and
the aspect of how neighborhood open spaces promote daily physical

activities of the housewives were analyzed.

Research findings are as follows:

Firstly, the rate of utilizing neighborhood open spaces for the purpose of
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exercising increases significantly as of 45 years-old and above, when the
burden of child-rearing decreases, thereby showing a usage pattern of
visiting open spaces more often and more freely. This time of life can be
considered as the turning point in neighborhood open space usage pattern.
Compared to the age group of under-45, the rate of visiting neighborhood
open spaces ‘to spend time with friends and families’ decreases in half and
‘to exercise’ doubles. Also, usage pattern differs according to the purpose of
visiting these spaces. When exercising is the main purpose, the visit occurs
more frequently, the rate of visiting on a weekdays is higher and the
visiting time is more freely distributed, compared to when resting or social
activity is the main purpose. On the contrary, visits for the purpose of
resting or social activity mostly occur less than once a week, on a weekend
afternoon.

Secondly, this research reviewed elements influencing the wusage of
neighborhood open spaces and categorized these open spaces from the
aspect of physical activities of housewives. Based on the previous studies,
the characteristics of activity area and support area, which are known to
influence physical activity, the area of neighborhood open spaces and the
conditions of its location, which are the design elements known to influence
the diversity of activities and safety, were taken into account to categorize
neighborhood open spaces. As a result, neighborhood open spaces were
categorized into  multi-use open spaces  (large/middle/small-scaled),
trail-oriented open spaces (flat/hilly), pedestrian zones and school
playgrounds. Research areas were analyzed with this standard of
classification. In new towns such as Bundang and Dongtan, various types of
open spaces are located systematically, within the walkable range. On the
contrary, in Gwanak, which is a hilly area, most of the open spaces were
trail-oriented open spaces on the hills, with very small number of other
types of open spaces located within the area. Consequently the availability

varied significantly, depending on the type of open space. In case of
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Songpa, within Jamsil-dong and Sincheon-dong, the accessibility to the
large-scaled multi-use open space appeared to be high in general, whereas
in Songpa-dong and Bangi-dong some participants appeared to have low
accessibility.

Thirdly, the amount of effect the proximity has on promoting physical
activities differed depending on the type of the neighborhood open space as
well as the availability of a large-scaled neighborhood open space within
the walkable range and the pedestrians’ accessibility. In new towns such as
Bundang and Dongtan, a large-scaled multi-use open space located in the
center of the area and the proximity to it appeared to affect significantly,
whereas the proximity to the other types did not. On the contrary, in areas
where large-scaled multi-use open spaces do not exist or where pedestrians’
accessibility is low, the proximity to relatively small open spaces such as
trail-oriented flat open spaces, middle/small-scale multi-use open spaces,
school playgrounds etc. appeared to affect the amount of time spent on
physical activities. In all of the research areas, the proximity to the
trail-oriented hilly open spaces did not affect the amount of time spent on
physical activities. The fact that even the same type of neighborhood open
spaces have different influence on physical activity depending on the area,
as it can be seen, shows that such effect should be considered within the
general context of the neighborhood environment. Also, the fact that the
amount of time spent on physical activities appears very low in Gwanak,
where ftrail-oriented hilly open spaces make up the most of the
neighborhood open spaces, proves the limits of trail-oriented hilly open
spaces as an appropriate environment for the daily physical activities of
housewives. In regression models for each research area, the proximity to
each type of open spaces appeared more appropriate to explain the
differences in the amount of time spent on physical activities, rather than
the proximity to parks designated by law.

Fourth, the intensity of the physical activity while visiting varies
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depending on the type of the neighborhood open space. In trail-oriented
open spaces intensive exercise takes up a high percentage while in
large-scaled multi-use open spaces both resting and moderate-to-vigorous
physical activity (MVPA) occurred. The percentage of MVPA time out of the
whole duration per visit was examined. In trail-oriented open spaces, cases
with high percentage of MVPA appeared with high frequency and the
average exceeded 60%. Compared to the fact that the average percentage of
MVPA in utilitarian walking is 33%, this is a high percentage. On the
contrary, the percentage of MVPA in middle-scaled urban parks and
playgrounds/small-scaled parks was very low, implying that these places are
used for taking a rest or just sitting by while allowing their children to
play. In the case of large-scaled multi-use open spaces, the percentage of
MVPA varies and it may be because this type of open space has various
spaces for resting as well as for activities, therefore providing with various
choices. The fact that each type of neighborhood open space has such a
different influence on physical activities provides some basis for evaluating
the utility of open spaces in promoting leisure-time physical activity (LTPA).
Gwanak is an area lacking of large-scaled multi-use open spaces and is
mostly composed of trail-oriented open spaces. As a result, the areas used
for resting and exercising appeared to be separate from one another. On the
contrary, Bundang, as well as having a large-scaled multi-use open space,
has a variety of open spaces to support diverse activities of different
intensities. In both areas, the percentage of MVPA of strolls within the
neighborhood did not appear significantly higher than that of utilitarian
walking. However, the percentage of MVPA of visiting school playgrounds
appeared to be high, implying that school playgrounds are used as place for
MVPA for those who visit them during the leisure-time.

Fifth, in Gwanak and Bundang, where the conditions of neighborhood
open spaces differ, subjects showed a different patterns of physical activity

within the neighborhood open spaces. The percentage of the subjects who
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visited neighborhood open spaces more than once a week in the focus
group of Bundang was 58%, twice that of Gwanak(30%). Although the
average MVPA time in neighborhood open spaces did not vary between the
areas (average of 39 minutes in Gwanak and 42 minutes in Bundang per
week), the average physical activity of the open space user group of each
area did vary. In Gwanak, the average of the total MVPA time in utilitarian
walking throughout the week was 195 minutes, whereas in Bundang it was
100 minutes, approximately half that of Gwanak. When the MVPA time in
utilitarian walking was compared between the user group and the non-user
group, in Gwanak the difference between the two was big (195minutes and
98 minutes respectively), whereas in Bundang no significant difference was
found (100minutes and 92 minutes respectively). Furthermore, in Gwanak the
open space users tend to be those with close proximity to the open spaces.
In Bundang, however, where abundant and various open spaces are available,
the distances between the open spaces and the user's residence was
relatively longer than that of Gwanak. In conclusion, in Gwanak, where most
of the neighborhood open spaces provided are trail-oriented, there was a
tendency of only the minority of people with higher preference for physical
activity and close proximity visiting open spaces. On the contrary, in
Bundang, where diverse types of neighborhood open spaces are provided,
users tend to visit open spaces regardless of their preference for physical
activity and also from residences further away, compared to those in
Gwanak.

Sixth, in both Gwanak and Bundang, the difference in the pedestrians’
accessibility intensifies the difference in physical activity pattern caused by
characteristics of the type. In Gwanak, neighborhood open spaces are mostly
located on the hills and the continuity of pedestrianized areas is poor. As a
result, only those with strong will to exercise can overcome such low
accessibility to visit neighborhood open spaces. On the other hand, in

Bundang, where pedestrianized green spaces and flat open spaces are
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sufficiently provided, even those without the strong will to exercise can
easily utilize neighborhood open spaces. In conclusion, it can be interpreted
that the neighborhood pattern with diverse types of open spaces and good
accessibility as in the case of Bundang is more apt to increase the utility of
neighborhood open spaces in that it promotes physical activity more on a
daily base, rather than that of Gwanak, where the users and the range of

usage of neighborhood open spaces are limited.

The utility of a neighborhood open space as an environmental factor to
promote daily physical activity should be interpreted based on specific
elements which actually affect physical activities. In designing open spaces ,
an overall view is needed to take into account design elements related to
promoting physical activities, instead of simply meeting the size criteria.
Also, the process of evaluating beyond the individual level and improving
open spaces in relation to other open spaces at a local level is necessary.
User’s characteristics should also be considered as well. For housewives with
young children or without a helping hand, time and space are very limited.
To promote their physical activities, facilities of neighborhood open spaces
should be improved to support diverse activities even when accompanied by
their family and pedestrians’ accessibility should be improved so that it is

easier to visit.

Keywords: Neighborhood Open Space, Moderate-to-Vigorous Physical
Activity (MVPA), Exercise, Access to Park, Walking Trail,
Housewife, Accelerometer

Student Number: 2008-30203
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