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Health and Environmental Monitoring Services for Smart Healthy Cities
: Current Practices and Challenges in Local Government Plans
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Abstract

‘Smart Healthy Cities” has been proposed as a new urban planning model that leverages technology for population
health promotion. This study investigated environmental and health monitoring services crucial to developing Smart
Healthy Cities, analyzing their current practices and challenges for Korean cities. Through a systematic review of 26 Smart
City Plans and 71 Community Health and Medical Care Plans, we identified nine major categories of environmental and
health monitoring services. The monitoring services in the Smart City Plans were more evenly distributed across the
category than the services identified in the Community Health and Medical Care Plans. We found that these monitoring
services require different spatial scales depending on the purpose of monitoring and the needs of the target groups. The
key challenges included difficulties in standardizing monitoring technologies and performance metrics, supporting health
promotion for smaller cities, and tailoring monitoring services to reflect the daily activities of diverse population groups.
This study seeks to expand knowledge on the current practices and challenges while providing valuable insights for

supporting the development of Smart Healthy Cities.
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] 7]4k uldo] B asjc},

)4 oJujo] AZFAE 7S Asfshe AAE AYsh=
28 ohje} ohefgt 77 AR agle] didt A A AL o F
SHo2 AZrES PIA7IE THoItHWHO, 1986). o
3 AZAA e gz A1 AAHS AREA FE7) HEA
£ 7919 AHA e 28 & 5 e EEA AR 3
uio] Fasict E3F 3 e e 54 9 T e
o] 17 o] AR AAA wsle] wet 40 A o &
A7VAA 1752 ol A7 19E Aol BE AHA}
3] RS 3K Agfo 2 sl QIehz %13 9, 2011).
WHOE °]&gt 4735319 /da} 34 a8 A 9
3t AZEA| ZRAESS 2510 9lon], FUofAE 2004
W AESEA], YA, YA, A 2] 2] A7 TA| A
(The Alliance for Healthy Cities, AFHC) 2|2 7141, 2006'd
diaRl= A=A 03 UE 5 AFEA AR HHE gjek g
FE°] 7kt K #1E €], 2011). WHOO] 2J3H A% =
Ale B4 273 Aol 012 A& B2 3h= 20| ofYe, A
Al A7 As A9 B, AR S X402
Fzata fAste A GALse] ARAYE SUATIE B4
o}, AZEA 24 YElAE BA A A Aol Hste] x
Q) EEF, AlEA A7 AR a0 digt o3¢} ol FAH L
2 3= A Fo] YA o[cHHBE 9, 2012).

3T YRFA7|&0 W, AulE dHlolA AMLE 371, °
ole] 7t AAY F71 T2 AR v|thAHE sf4siaL ookt
77327 Rl oigt 188 el A7E3 AHI27t 7
AL Qe AZdE 9 A7E 2UEY 7les ke
i dAg @AA o] AR 2013 2.62 ollA 2020 oF 14
Z U FEE I FRE lor] AnEAIA, AnpE AU
AutE HE AnlE HHA F thgst glofE dulolA 7|4
2jo] A3t mo]| o] 2HTHAIANE, 2021). o237t 7142 A
Z|ZHA] T9lol A BeL, ICT 71, ARERIEY, Al 7|& 52
B33t o3t QI AlFol gt ARSA d EEANAR A e
B3 glc}, E3F A AE EolollA = 20084 FHIFHEAEAE
A2 =A919] 40) A S Y3l A - AEFAVIES A
E3le] T8 FARE $ABA 3 QAR S AYske &
otEA el o} THAE Thet A7) KsYE o] YA E - o)X,
2019; 213} 9], 2021 =4S 2, 2022).

20lE 714 E88le 47353 B 3 A7t 371t
I A, AA) 71&e] 83k 71E Aladite] 53 FA),
B8l Q2L 7]E2 Q13 o84 A, 71E A HE
0 59 FAZ o8& A3 AcHHubert et al., 2019;
Rhee et al., 2022; Lee, 2014). E3F, EA] Z19] A2 of| A Af
28 71& =YL d4, 7H s 7R, 33713 g
4, AFA 7l ol3fiE, A9 QA2 54 Fol| wetAl

148 "2EAE, ®M59H MEE (2024)

T %S o, Akl AR FL2 7|&So et E A4
71& =Y o= =A o et 2A EebthAraral, 2020). E
&, EAlE 3710 bt et A, 288 4 g A
&, BAES B34, AN 71 o874 Sl Aol
£ HoH, ol EAIY Q== AUERA] Au]A Fof, B3,
W ol A 98-S n1FF(Nowaczyk et al., 2022). 1H
E 751, B AnERR] A7 I EA EE HEA F
A0 o]FojA|A glom, EA| A7|'H AJRE AUEEA] AfH|
2o tidh =2l= vl R &% Aol

£ dFelMs ANEAREAIE v EAAE R shtz
H, BE EARS 7S S5 A o] %t 2
T EA] AR 224 A7 B 87 BYER Au]Ae] =y A
8 @3 Auruzt gt} o4, Y A7olA WHE:= 7
4 U BHEYUET 7] 2ofef 7|xsie] Iy # ARIA 9
T8 FoFE ot 9 vlal- A3t I BYEF AR £oF
A ke AR A, 27 9 8 BUET Au~ 8%
45 S8l B A-AA AEET Qe A 53, 2Y
Bl F7H ¥9, B 71e, ATRE 52 mesto] A &
A 9l 7H diEto] mhE AR FAISE 5S AwEct, vpx]et
o2, A7 U o7 BUHTY Aujxe] Fofet i8S EA A7)
of met E5ste], EAl FF0l w87 B2 ZUHTY Ayl
& Foket - 8-2 FA31L o5 2| s}7] 913t =7} AFde] A2
A kS Attt

2, g7te| EHel H L8

2 oAl ARl A EfRA 23 (Social ecological model)ol
o BE A - e A3 AA8QE BUEY s By =
Y ZUE P Auls 8RS ujejstarat gict, ALe]PejstE] =y
= 2730 mAle 89S ofsfe ) ARl 74 - e S0l
tjaled 24, 22ALE], A AR, 87, FH 5 Eeh= o
9] QRS 1efsfof gith= o] & 2 o|cHBronfenbrenner,
1979). EAIZE 3 WA A= 432420 34 73
B4 Ex 2EYAS sk 830 e A =2
(exposure)T B3 23 FHHAWU Ashgez Qi8] 217 2
Hof| FE vl 4= U= 27 = (behavior) F 7H] SHOR
s 4 QItHFrank et al., 2019), $73 =&} 247 )=
BEE 27224208 ThA] T QIZE ATA) - 23 (8, o
AR, $A7F AR FA FAAEY 3714, 2855, &
w5, ZRF BB 3714, 54, oF A SAA,
AAEE, AR §), EASRE LS e, Y o, &
2 A F)7HA TRt A H el w2 4= gl o
o o] AlgE 2 27 I Ao AF A s e A7
o] S = AR WA o R AZte) A7) S+
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2 9et,
ol Q17 Al jste] Aeld BAL e AR omrlHA
AN Ho| 1 A o8 ZAE

W, Q7 95o] 3 A%
Hell= 22 7e 22 3@ A, AREAEUT), Aoz
ko] A (wearable device) 59 Z|&H 0] gloJg 7F AT
A7) 418 WA 22 BUEFELL JItHCoulby et al., 2020;
Rhee et al., 2022 Ramirez-Moreno et al., 2021),

£ Aol 70 Al iR S5 B E AR EE A9
St A E9jlA 3 | BEE 4 e 1A Al A
310 1 aRlat aE 8]l didt BUEE AY #E
A1l AR =ojskara) 3t AyATE AnE A, 4
Zegeet AT RUEY fol= YA R A7, AXE
F, AAA/AAA A7, 234 Fol slen, 87 =sat
WA BUHY Hoks AYie, t71e8d 4 3714, 4,
a5, A, ovA £H], Y, #7188, oFEE H AH
o4, @ #AA, AlA3 #HA4 5ol AcHTable 1). & S+
e APATE B3l EE BUHTY ROk EHE U =
Al =UET Q= HUEF AlH] A0 AgS whobs) Hiat
gitt,

I, HdH7
1. AOIEAZETA|

A A=A 25& FEsHL s AARA7[HWorld
Health Organization)= 27Z2EAIE "Al11Y 49 7)15-& 24
SHA| 3Rl A E S S 4 UES A HARRY] =94
AFEA RS ThEel7ial AAsh S57] 18 kst
£ ZAE AoJatal QItHWHO, 1998). ol A%e] €S A
Agte 2N, 7o) =ddl= AU E(pathogenesis)= H01
274 fA8 = 200 28& Wi 1784 Elaluto-
genesis)oll 7|¥IRt EA] R G5 U2 A7 AHIE E2817]
213l FAelol THAN =AAAE AAska A - B4} A7)
£ Aol 23& EoH(Maass et al., 2017).

F AL [oT, ICT & 89 3d7|e I8y o AnE 7=
2 A8t ZAAUE Wt A8FoR ddsta 3= =
AJA1E o] AIFE Qlck. HEFQ d= AvEEAE 71
gt 7 20009 E 2 TS D7) ARRE des e
W, EGu |, 3179 A, AA AT 32 =ARIL oo 9
3 ICT, &5, oAl itk 52 Ad7|eS E83h= A94 ¥+
o= Aejgch(Dameri, 2013; Stiibinger and Schneider,

Table 1. Behavior and exposure factors monitored using smart technologies in the literature

cat Moniitoring fields h2a.mlrez— Coulby et al. Andracihuk Flhele Ug!: :nd RocII\a Maswladl Majun"llder
egory (number of studies) oreno et (2020) etal. et al. inha etal. etal. etal.
al. (2021) (2019) (2022) (2020) (2021) (2020) (2019)
Activities of daily living
& healthcare (5) © °© © © ©
Behavior  Physical activity (4) o o o o}
Mental wellbeing (2) o o
Traffic conditions (2) o o}
Atmospheric
environment & air o o o o o
quality (5)
Indoor environment (4) o o o o]
Water quality (3) o] o] (e}
Noise (2) o o
Disaster (2) o o
Expostire Energy consumption (2) o o
Agriculture (2) o] o]
Waste monitoring (1) o
wildlife & &
biodiversity (1)

Thermal comfort (1)

Visual comfort (1)
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2020). 2PFEEA|RE FARH= Intelligent City(Komninos,
2006), Digital City(Ishida, 1999), Knowledge City(Edvinsson,
2006), Wired City(Dutton and Kraemer, 1987), U—City(ﬂ
A4 £, 2015) Fol 2Aek. 53] ez 20084 “frH]AHE
EAU-City)®] 717 Gofl B8t &0 A= 20173 “20}
ERA 24 9 AT ol B3t HEE NPEHA =% &4
9] A L floll AUEEAE 24T = 3= H3] 7INt] v}
=Gt o]F EUE w719} AR A= AvERAIEHA Y, &
DEEAAE, A7RAREAAEAY 52 B3l 2, A, B
7%, 7% & TR BolollA AvLE 714E H 8] AnERA]
Au|AF AFsta ok, ol#E FHrles A 83 2A| Bde
ZAE 283 L] oz B AoA fAE JEHE F
AR FRAA € AAeES P F Y R vt
Erhs oA oA ool 17 =A| i 35 £2E 71
HKamel Boulos and Al-Shorbaji, 2014).

| Z21H9 WY, 473 £, SAREY A9 Bk,
a3t 713 5o EARA 43R <18 2141719 AEE
EA| RE2A AnfERA|Q} AZEA|Y] AR 74l diEt =
)7} A12HE] AL 9lek. 20149 WHO®! 23] R2E FA) A7 EA]
AL A= “AulESAL FAIHQ 2A)” AHE SHFoR
ohste] PES ZAIE THE7] 913 AFEUEHY 71ee] 938
A, 7142 T8 AES AEFe s PEslaL 28] Ant
E ARde 24 HREE =9819tHKamel Boulos et al.,
2015). =&, Mouton et al. (2019)2 20184 AVFEAE] &
T 77T 217 BB eS T3] AT AZEAYS Eof A
AL oA o) AZRF A 47 EBF A HsiMe A
g 7]go] i 440l A UE =Gt sllelA=
2022 A7FANEHoA FH3 = AuEAZEA A
AE A7 -3 FAAL N L] AntERARL AZFE
Al F4l TS FAUOEN ANEAREA A4S HE EE
9] %S upsgict,

FUY 2J9] 2 T4 & F= gLkl AREAREAI: Y
713 HER12AE B8l ARIS] A eE, Ao, 17
T2 59 7 U BA| ZE2A o] Ao, ey Ant
EAZEA gk =27t Za wE A9 Re|, FHaL,
A2 Sofl oFF] & gto] glon, oA AutEZATIEA|
ARgel digt =2 W ALY AY Aol tfEt ofFj= BT A
oct,

&2 =EoAe 8l 17539 ulE gol AEAZ
A “ArtE7]ES B3kl AGAR] AR5 g ZEst
7] 18 =gk EAE AoJsta, of S8 Wagt HlojEHE
Algstal =A] 2He] gi3-& 7 sk sk B 71s 7IRle R
A A7 9 27 BYEF AuA dgS BAF B} i

150 "=REAE, M59H M55 (2024)

2, 17 A 2E 2LEY

A g At o] ZARA I} WA wREE 4732
3 ale A A7 ¥ vlA= We(behavior)2t 27434
=ZE(exposure) 2 0] & 4 UHFrank et al., 2019). ¥7
A =52 3713, SAA, &5, 23U 52 Db el
AAEF, A58, AREE 52 =8 ol=g A7) uRid
273 2 g ASE YA F oL ER o SHEE AU A
Al o) BA| A e} g A&H o] AT AZE7] 42 ¥4
O3 249 4= Itk HollA BA] AolA ] € F:30] 7}
sottt, Egh 3 3EfF a2l ik BYEF 71&2 AA
ZEo 2 HloleE 43 - fA8le 2F o §AA] ALHoEN
TFHsh: 719 € 371”9 AZ1REEHA d8stAY A3
Ae] QFLE TAAEIH DEALE BASH=: 59 33 A 7Y
= 7Fs3HA 3tk 38 dolel= T 24=0] $A 7%
A3 ZAAa} AR A GAYE =2 5 e AR oEE #E
7Fs8tct,

o)M= o]g3t 7l& A4S vl g 17 % ¥ BYH
B 71 AR B-8517) % TRt A ARE T gl A
g2, FASR D BRste] AU 3713, 2= U &5, 2§
o] BUEFE 3 AU AEFNY EAE getstAY
(Ahmed et al., 2017; Deleawe et al., 2010), °]-8-2}2] A7FAF
ejot A =85 2of digh dloleE =38k, grE 74
9, A% A 59 A32EE 7IsS T HE? AHLE
k= 5 BT RYEE 7)&o] 28551 Slck(Kouris et al.,
2020; Ahanathapillai et al., 2015; Ando et al., 2021). ©]&
g 71e2 SEAE dAAN A" QAlst e2l, A7 A8,
Ab2] #oFge] EAQ TS APt glon, ookt g
Ao 49 d S Ao A=t Qi) YA AEEE =
Al 2ol A= di718 243 3718 BUEF AlAge] /i
Eo] Q1T AS R AAEE 730 et LAEE =53 248
8}7] 3t HetEo] A9t 9l om(Ali et al., 2015 Laurino
et al,, 2021; 274 £, 2015), o18A7t F2 AMgSl= AAE
T AR, A2Y ol§ ¥k 5 BA3l ZAIRIY AAEE o
He FA AU, mA3E I WIS 34 4 dlolHE 7]E
o ARHAQI 4] A e A3 3 A HEE)
= 7]&o] A¢tE]ar 2l Bimbao et al., 2021; Bakolis et al.,
2018, MacKerron et. al., 2013).

SHollA 3t dlolHERE D flojgE tulolAE BE3t
A7 3 27 2YEF ko] A=Y Qlo}, EA] 87 HYEH
Pt A= [T 715 A0tE 87 BUEF AujAE A
UIEEA] B3 SAET QAT EN TRt B ARE &4
A 288 5 AT ARBEAUHEA 2, 2018), A=Al 9
A|gE ol AEE dig o2 Al 3713 S4 AAME 383




ADIEHZTAIE 8t 212 9 8 ZLIEZ MH|AC| X[HA|E $i&fa} apx|

225 AA-E BB A7 AYEATHEE <, 2023).
247 RUE g FAE 7]1E2 ol et AutE FAHA
o] ZUEF ] AE- Aot of2AFS AHEAHZY - 1
9, 2020), 2UIEYXE E43 BoF Y5 ZYE-S T8 QL
A7) SlojAl flojelE dutolA9) ARMIE Hrsla(R
8 9], 2020), HolEE AR E 7R AT BUEF 7]
& 9 A28l S RQkshe A-Eo] A= ok ERF- vhe
%, 2018). 53], A A7t 3| wet EAXRIE gitoR
A A5e} BRRPEE A5t AHIEHE EUEPHeR
W, A=A AR molaly] $I3t 7]eS Ak E ShlrHE
shet-8hgd, 2020), T3, COVID-192] 24tof whet 74l T4
o] BAR1A FAE Tl dHYT HkE 2UEHIE U
742 A3l QIth(Park et al., 2020; A4 2, 2020).

FULlelA A7 E §7d R Rt AT cpekst 7€ At
A7 AP I Yol Btk B A Al A8 A
o HE dAY 714 F 8] EX x| 9 F7hel| = o]
o] AR 0|81 Y= 7|89 ASE U 71EAME EFO R o
3517 ofl= eA 7} et

FHZ ol 2018 R E 7t AnfEAJE 3271 Hekg 4
Y3l St eI AAIBH AvtEAE 84E g AlZe
Uidh= F 2 A FA A 87 wldlolg] 2 F7t dlojg 9
T3 E A 1=8kE B3 vzt dlojg E8-4F X5t =
glo] o]2o|A| 1L Qlth, AEE™HA|, AUYA|, AlFA 5 X|=A
o M= A $FRYE LS gt AR U (oT) 718k AlA]
HEYAE 1531 Rt F7ste] AHd AnfEAES] B
tfE vkist7] 913t wldlo|e E3iE 0] aws}- /st ARQio]
=3l Qlck, & AFoAlE ol2fdt Iy ARE wiFEoE 7 ]
AAfA ek BAEA R A 71kt 17 R 2 EUEH
o Au|2o] A8} Il E =& BarA) g

SellA] AntEAZEAE AR Sk Qs A%
9 3 BUEE QLS olulshAe, HAAZS) AnteAlA
S0} AR Ao AR AN B ARhE Bobe 4= et A
AR o] 5 AT F3) x|ojo] WA AnpE | Aul L0} ]
oA RAE A0 e A Sk Glek. AnkEEAA
MAL B BE-BA 84 WA F EAS £ PRE 47
S1T AASH Aul2olm, otz Sule] A7) AYH o 4
% vjA) - o2 %] Hofoh 84 of x| 449 Hok, F
7 50| Hopo] mUEE AuAS TEITH AR A)2AY
A 7} 28k 27& 537 913 2ntE 7)4 7ue] A%

o] Afu]A AL s B3R 3far glok, whehA] R 2
HoflA) 270 A AZStaL Qli= 2atEAGFEA] FA BUEF A
BlAE ApE o w melsty] Y3 F 7HA] AlgE AR A
HE ekt

20080l AHE "HHIHEAEAL] M Fof W HELS
20179 TARLEEA] 24 9 ARRIS Fof W HE(AVIEEA]
LR NP HA AnfEER]] AEAQ] 24, Wl D A
HAE Foll w3 ARSI, ofof wet | AAARE 2at
ETAAEE £ 5 itk SELFHO| AnfEAJE] Fj 2
© (www.smartcity.go.kr)oll 2J3HH 20224 119 71 F 26719]
A A A A AufERAAE0] +HEHAeH, Z AL
2017~20219% 713 A= 3k Qlek. A”Y gt F2E A
ZpAapct zpol 7t glot, XA o in 520 2AE Higo R A
OPEEAIAA S 7|24 27181l §lew, o]of we} mE-- <t
A3 BA - BA -3 5 F2E AuA 2l ARl o] F
AU 4= Qe 7N AV 75 e 24 kS AATSEAL e,
53] HUEY AR IR E ARFAVE, AEIEY F
S g8t di7|e 2 3714, £, 25F Tl ot =/ #
7 Hlo|gE £33l Ao s B £ g TREL 7=
BHaL At = 2| 59 v 8] E8A 08 qAs=E
3L Qlet, AuEEAIAELE A RA] Eol|A] o A Eo] op]
7] g2l AAAE A 57 ofFo] Zpoj7t glem, & Aol
A AUtEAE FHELE 33 TS5 5 U AvERAA
g 3 267/0E AESt T ARQIQ] e EAEHA |, &t
EXE] F3 o] PAIH o] YA o= AR AlA E= o]
B 3 AlelA =9 590 Al A 9] 8- 3= R] gttt

3HH, 199590]| AIFE "ERASF, of st BABZ|
2 AEe A A A4 2 A7353S A% 7] 3 $E
£ AN AUARFTATEALE, AR =7 I
AL 7122 3t 2% F& A -] APA Q] v =73
of 3k, ol 20009 RE A GRAY, o T A ols
Aoz it =175 (www.khepi.or.kr)ol
w2, 20229 1Y 712 F 235709) Al- 2 FollA] 2| Hr 7
2A4Zo] ==}, 7 AZL Al67] AGEARAYL] T=
Aol 9 20199 2o FYE D, A9 BAoE =8
S uPgo R A BARA A0 FF 2 v, A3
A 35S 93 A 29 F AGAA 4 ke sk o
o AgrzgaAge: o7 o tgt ¥4 sht 2=
U R 7] AR, Aol SRS qidoR FH AT oA AR,
THAEAE ez 3 A7iEE AY AN F 2 AGAS
S o= B ARIS Agsta gl

FAAEAY,S FH ARAE 67H4] EAFF o2 FHEsle]
Bk Fasgt omele] digh 4 wjx) 7]ES A3 e
), ol AT R AGASAZFEAIIAE FHgE]o] 2|F
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AR 77 e AL BHE BASEE 71E0] B2 Qith A3
of IE ouAH|A R E AHE 54, olg | 2= o8&
59 Aol 17 9 B BEUEP Y a9 7]E et E
Zjo] & o]ojd £ 3}, & FAFeMs "AGEAH 0 UE =

A FHEE E&3to] A B4E 173 9 878 ZUETF AH]
20| g} 2o|HS 2ARINT ol EARFE S 7IEeR
S 3H1 252 (Stratified Random Sampling)2 ©]-8-38l4] &
FH 30%°] Pz F 717 AHRARAGNE &t
A5 Table 2).

2, Mg

AaE AYNE vlgo R B wd U AE By
Gohe A1E AT 2 B E Y AL o) AeTE
24 AXE EA0) B(Table 10} 71ele] ERo1T A1 48
sjelgto s, S mUEY Aulac) weleh Fa Ao
2451k AZA] FAE A WSS KA 4zelA] £
Fhso] w2 BUE AHIAS ot ¥ £go] Htt, ¢
S B4, 714 449 ojelg SOz Asted AAge]
AL AP0l BRAE 39 Tokeled 2o y.zz}
2, i AKl o
A 271 o4 71 wo}ﬁu} ol gt Ahal
U Ale) 2133, 48, S0 Sl e e
& Zlat A9ole sk BT, 2AERS L 5
g A3l siaAlos Pastel A4 A9Y ARt

Table 2. Government plans investigated in this study

A A $E 7FsAd ol Aot

3L, BUE T ARG o838t ARjlo] H8E=
Ao wje} =2 E(Word Cloud)E THE0] 719
AT, AR A O ] e A NS
A RS F9IEE BolA RojFt Azt ulA2 717 2 87
sl ot AMRle) A BT gAe Bk
2 AoksiA] HoiZ 4 qlrk.

374 He H 71& Zofell whE &5l B, Al 53
i B, B Ql=el, 428 ot AR E(Key
Performance Indicator, KPI)el| tj3t ARE F712 53}
71& £ofol| e A 71& AE dFE FAH o2 ufo}
AT

27 9 87 BUE T ANIAE TRt 371 et EAR
goz Tusio] BAFoRA BUEY ok, B 9T A3,
Aaelmet 22, Ao Ut 5o et A4AE 25
Aol He solat & glow, o} Bl 27h 2 A 22elN
TUEH AHIAE d517] 13 A E =&t

ZHA

A

aL
]
=

_,_ﬂllOUE.

,l:l
= r_

_1
10

v. 24 2t
1. 142 ¥ 8 2L MU|A FQ 2o}
2 247 9 8 BUEE Aulae) 2 Hop: el

AT 1A, =280 #Rst 571AIR, F 7R e
tHTable 3). Al8AelA A, o |qz|4H], #7118 e § o

Smart city plan Community health and medical
City sz City categories (ADMEA|HE) care plan (X|ZHE = #|E])
from regional public health act
(Al 27)) Total number Numberof plans  Total number Number of plans
(RH=AR0| HE =N 7F) of plans investigated of plans investigated
(& AIEM ) (ZAHE HEM =) (EA=M ) (ZAEAEA $)
Districts of Seoul metropolitan cit
(L_%ge S0 ) Y 1 1 26* g
4 Districts of c?tggi?gelt%poman cities 14 14 81 24
Cities with a population of less than 300,000 3 3 11 3
(@15 302 H DJRI21 A
Cities with a mixed urban-rural type of
development (ESZ8EA)) 6 6 40 12
I Small towns (&) 2 2 62 19
Small Small towns with a public health clinic 0 0 15 5
(&s) (27102 f0| MRIE T
Total 26 26 (100%) 235 71 (30%)

* Smart City Plans are mostly established at the city level while Community Health and Medical Care Plans exist at the city level as well as at the district
level. Considering the unique characteristics of Seoul (highly populated and dense), the analysis was conducted by additionally including the Seoul Metro-

politan Government’s city-level plan separately from the analysis target extraction method described in the main text. (A0IESA[A=2] &
Blen lo, XGEA=AE2 T TS OfL|2r Al B AR EAKEL Ef A=

50| 4
HIHs SR MSSHA| Al T SIS 2712 ZEI0] £AS D)
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Table 3. Environmental and health monitoring projects in local government plans

Number of projects in plans
(Number of projects implemented)

Monitori Spatial Eae
Category fieldsng St?:tpes Deecription Community

Smart
2 healthcare
city plan plans

Monitoring of residential-based health status
(blood sugar, blood pressure, medication
management, etc.) and activities of daily living
(indoor activities, gas/electricity usage, etc.)
through home visit services, care services,
home treatment, etc.

Home 23(20) 63(62)

Total

86(82)

Monitoring of health status (blood sugar, blood
pressure, nutritional status, body fat, etc.) and
activities of daily living (physical activities,
dementia patients’ ability to perform daily tasks,
etc.) at the community level through health centers,
community centers, and district offices

Activities of
daily living

& Neighborhood
healthcare

10(7) 56(56)

66(73)

Monitoring using mobile apps, IoT communication
devices, CCTV, and other technologies to track the
City location and monitor the health status of vulnerable  7(7) 12(10)
populations and to prepare for emergency situations
Behavior throughout the entire urban area

19(17)

Monitoring of physical activity (exercise amount,
; heart rate, calorie consumption, etc.) at the
Physical HEghesond community level through health centers, gyms,
activity parks, etc.

6(2)

Monitoring physical activity (e.g. step counts) of 10)

City urban residents using mobile apps

5(4)

Monitoring mental wellbeing (quality of life,
City happiness, mental well-being, etc.) of urban 0(0) (1)
citizens through mobile apps

Mental well-
being

1M

Monitoring of traffic situations (traffic volume,

average speed, accidents, etc.) and transportation

infrastructure(school routes, bike lanes, 1007) 10)
pedestrian environment, etc.) to respond to risks

caused by traffic accidents, population density,

road conditions, etc.

Traffic

conditions City

11(8)

Monitoring of indoor environmental factors in
Home residential spaces such as indoor fine dust, 4(2) 0(0)
temperature/humidity, inter-floor noise, etc.

Indoor
environment

42)

Monitoring of unpleasant odors concentrated in
specific target areas within the city, such as
livestock farms, old industrial complexes, and
hazardous chernical handling facilities

Smell  Neighborhood 4(4) 0(0)

44

Monitoring of air quality (such as temperature,
Atmospheric humidity, and fine dust) and ambient air pollution
environment City (such as fine dust) focused on specific areas 26(22) 2(2)
Exposure  &air quality (industrial complexes, traditional markets,
downtown areas, etc.) and the entire urban area

29(24)

Real-time monitoring and management of water
guality in the water supply process using ICT
technology and monitoring to respond to
large-scale water quality accidents

Water quality City

7(6)

An integrated urban environmental menitoring
platform that includes environmental information
City affecting the health of urban residents, such as 9(8) 0(0)
urban infrastructure, air quality, transportation,
disasters, etc.

Integrated
environment

9(8)

Total sum 107(84) 140(137)

247(221)
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£ 333 =& 89 I3 BYEY A= YEREAT, AR
ERoA 1757 TGS 2 5 olol At

ZUEF AuA Bopd AR £& vl BH(Figure 1), &
DFE A Ao A= et & AaQlef oisle HlwA ZaF
BUE P AHAE AlFsta QAR AGEARA A A =
P89l F 53] A4 2 AT BUE Yol 2HE W
I e AE 4 4 ok AYA A Algde] FAAFS Ay
B(Table 3) NIRRT A A o] Uehd Ao 79 AA
F2&0] £ Yehgtou, AntE=AA 9] e =T 9]
= AKIE BIEZH 10770 3 8470 AEE HA Yehal 571 o
7F 253 3$7F 97 gloich

7} U EE Fobd AlF-ARI AR U-8-2 theat At

1) ZHZef ZLEY

e} 8y} T 8 WYE Y o= A A7 R d
R, AAETF, AR QA 773, BEIReE Uy
Ut WA, 2778E 2 Y RYEP L FARE a5
AE 2R U] AU E AlEI 2A] HY7HA] oefdt 3
7He oA A, FARE eEdMe EARAoIY
A7t RS, 12 71 5 AR FHIASS R sk e Al
|2, S5 AL, A= AR Av|ae) QAT a8
TEAAE FUAE, FAN A, B4 59 ARUE AN
BUEH AuA7t AlFEc BRF EA A Ao AR ARl
oRte] A4, A7) A &), 5% tivlE 913 ZYE
Foz AF 9 AFA8T B A AlSe] diSata, F AxR
A oy W AR GTE AR6}7] $I HEOR oGV E 5
T HUEY AH]Ae] =8 Y82 B, Y, d¢H, &
of #e|, A2 o AT APIEHE ALY EF

Environmental and health monitoring projects
in Smart City Plans

&, 7k H A7) AR, Al FA Y W ol 5 5 A
o] DAL P LF2 BYE P 0|9k F=E 7]
S2= TR AHIAE A A8 2HY ), A5 RS 2R, 8%
F HA7N, A TENA, AAA] ERE, JALFAAIA, 3t
ARAAA, 7k5 /52 AA, 38357], GPS FARBA|, 1435
A 71223 Fo] Z3HEh RUE Q| AT E(KPI)= A
HlA 55 o8& o, RISE AL WE7EE AR Ay
£ GAE, 717] B i, 2739 AdE, FURAE 29
A 502 A8t ok

AAEE BUEFS Has, A, 39 F 2U8gd Y
AldE AR sYEAY 2ot 42 9 WA AFFE
oz 788 5 Ade =R fi5ked A=A 2
YEE Auj2o] 38 W82 o] A& 7|59 /9l AvEES
A3l 257, A, AR ARY 5& o8 AARES
RUEFsAY, 321 7MEA(VR)IZ2 39S B3 A 33
oA 282 =olNYE €2 4 = TH2 Y, muld 1L F
HAAGE ZUE R 2 JAEE AlF T2 7 29 5o] =3
Eit. ¥R 7IeR 5 547171, VR 7171, ToT 7]4t of2]
A 719, FEWi-F, 2otd 4 45 A7 2+ 2 A
AGEE S40] 7hstt Brkd ¢ Fo] e, diiEe] AA
25 HUET ARJolA FAIFQ AHARE AAISHA] BA
ok, Q5 Aol 27] AHES A EE E-4sta YT

AE A BUEHS 95N AAE o= 219 3
A7 e 2, 5, FAA 49 5)E sesia A4
W Aul2e] AL wol7] A% BUEPeR, 2 HE
Rl Q1 o] g3lA AA1A A7 EHIE SA5kaL Hao] wet
L1 vhg A7 A Auls, AFE A7 A T AH]
27} T, AR EE FA27 AHlS ASE, Al0lEH

Environmental and health monitoring projects
in Regional Healthcare Plans

Monitoring Field

100(3%) 80 60 40 20 0 20 40 60 80 100(2%)
M Activities of daily living - . P
37.4% 93.6%
i & healthcare " : : 1 1 ’
5.6% I Physical activity B 36%
0% Quality of life | 0.7%
T 9.3% [  Traffic & crowdedness | 0.7%
Behavior | | | |
iEmmee 37% Il Indoor environment 0%
37% smell 0%

25.2% | Atmospher?c env!ronment 2 4%
& air quality .

6.5% Il

Water quality 0%

8.4% [ Integrated environment | 0%

Figure 1. Proportions of environmental and health monitoring projects in local government plans by monitoring field
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Figure 2. Word clouds of environmental and health monitoring project names by spatial scopes
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Figure 3. Distribution of behavior and environmental monitoring projects by city type
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Table 4. Top three fields of environmental and health monitoring by city type

Major monitoring service Example of
City type Target Example of services performance
Category Field Spatial scope indicators
General citizens, Number of
City olderadults, Seoul: Establishment project
(57.1%) children, of a smart healthcare participants,
’ pregnant system Registration
women managers
General citizens,
. older adults, Dobong-gu, Seoul: Rate of
Districts of Activities of Nm?-lhf g;‘,.'JOOd children, Suicide prevention experience with
Seoul TR e L pregnant project depression
metropolitan hegl thca%e women
city Seoul: Prevention of
safety accidents for Number of
Solitary older  vulnerable older adults households
Home adults, populations, equipped with
(14.3%) dementia Gangnam-gu, Seoul:  devices, Rate of
patients Customized case dementia
management services screening
L?:_FQE' for dementia patients
cities
Solitary older Kimhae: Smart care Number of
adults, dementia  service for solitary older service
Home patients, adults individuals, proyisions,
(27.7%) chronicallyill  Changwon: Customized ~ Registration
’ patients with health management management
Activities of impaired services for vulnerable  rate for solitary
o Behavior  daily living & mobility populations older adults
gtlrsgcts of healthcare Older adults, Nam-gu, Busan: Dementia
metropolitan . dementia Dementia safety _ patient
il Neighborhood ~ patients, netwolrk based on registration rate,
(25.7%) high-risk groups ~ dementia care center, Number of
for suicide, Pyeongtaek: Smart device
general citizens healthcare service distributions
Atmospheric Oit Anynig%igzﬁ st Reduction
Exposure environment (149{5) General citizens BiiEhacE: Crowdgéurcing amount o_f fine
& air quality ’ fine dust monitoring dust particles
. Gwacheon: Care market
Neighborhood G?Jr?s;arlac&ﬂiesns, platform service, Service
(33.3%) . ' Guri: Smart community  registration rate
children center
Activities of Solitary older i
i ; daily living & Hanam: Together service Number of
Sgéej;ilgr: a ‘ - eglth cagrle ad“étiz'asbelggrew for older adults living  newly registered
oflessthan ~ Benavir Home individuals, other . 8lone, households,
300,000 (22.2%) ha aItF] Uiwang: Visiting health Sat|sfa§:tllo‘n rate
' vulnerable malnagegllent serlwqe for of visiting
Mediurm- groups vulnerable populations services
sized Traffic & . ; : . Reduction
cities accident a ?'% ) General citizens iﬁﬂ'a?gﬂl_ntigigﬂﬁlc amount of
risks o E traffic volume
Solitadryqtolder Suncheon: The S
adults, ervice
Cities with single-person Z?ﬁgg?ﬁ jgi?t; ;&ﬁz registration rate,
amixed Activities of v households, . User
urban-rural Behavior  daily living & (39.0%) people with Bar eung‘ The é Siiies satisfaction,
type of healthcare : disabilities, other b greventigh leralces Number of
development health ar? d suic degof single- registration
vulnerable managers
qroups person households
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Major monitoring service Example of
City type Target Example of services performance
i ial scope indicators
Category Field Spatial indi
Dementia
T Chuncheon: Strong .
i _ Activities of Neighborhood Older adults, health keeper, _ patient
. . ehavior  daily living & (16.9%) dementia Yeoiu: Dementia care  "€gistration rate,
) Cities with healthcare ' patients U i Participation
Medium-  a mixed rate in services
sized urban-rural
cities type of Gwangyang: loT-based User
development Atmospheric Cit fine dust monitoring satisfaction,
Exposure environment (15 35:%) General citizens Service, Abnormal
& air quality ' Seosan: Smart zero air  operation error
pollution service rate
Solitary older
adults,
physically neuzlll;rpel;?;toeied
disabled Goryeong: Smart home i
Home individuals with  visiting nursing service, Rateof |
(55.3%) impaired Ganghwa:; Health care for R Y
Activities of mobility, other vulnerable groups participation in
Smalltowns  Behavior daily living & heaith the project
healthcare vulnerable
groups
Hongseong: Dementia Dementia
Older adults, : ;
Neighborhood dermentia care cgmen registration
Small : . Yanggu: Smart management
I (38.3%) patients, general h
ties e ealthcare management  rate, Program
cl citizens ;
system completion rate
Ulleung: Dementia ;
: Dementia
Neighborhood OE;%Z%ES‘ preventm:)nr(r)};actnagement registration
(50.0%) patients Wando: Dementia pa_tient mane:gteement
Small towns Activities of care pathway service
witha public ~ Behavior ~ daily living & Chaonasona: Visitin
ea pressure contro
(;';) 21:) vulnerable " hg;%?éig omizeq [oF visited health
' groups S target
visiting health care i

program

1) tHAl: SEAle| 712t ZHAl| 7

ARz ARt =AY 2ol IE2H, SEAY] = A
SA19] 25709] -5 W3k, FYA| Fofl= 6712 FHAI A,
A 500t 7 o A19] T, Q1 307 7§ o1 A7t EjkET
ol d=Alofl A= AW BUEBET ohE} B =&
HUEF Al A glon, 77 /LS okt
H7187d /5714 wore] RUEFo] F2 thFojiint, ERL, B
WF EA| 9o HUER Au|Ae RE7E 57 e, 4
o499 RUERo] ¥ LARNE 7RIt EE 2=t °]
2R AHAE el 9 obES 58 g o & A4S E SRR
o7t YRSt e 2 B9 diidS st glok

S FollAlE EA] T9le] A3/ A ER(57.1%)2
THE A7 7P 22 BF 0 YERdT, TE EAGEY
£ 2 A/ LAAE BUER 0| 2T H 54 FelE
Tt E=A] T9joflA o] R0tk Ho| ERF oI, tEAQ oA

€ ALY AntE PAF 0] AIAE 15 AR (A iR 38.9
N, AntE WiE 5o AntE7|7|E B8 WEY A
Bl AlE-2 18] EE APL Y B 2Hpd 75 52 ARl
ygo= A Yk AMG AR E2E A oA 8 A4
SIaL Tk, ER, ASEEA T A GARE] T FH vt
A o 2] A 5 AL A 227 gAel s
He| QAE T3l A T IR e AL AT
S2 o= sial Qlrt, ARQie) 8 YR ERE= 127118 F 99
8 e, nEY A 9 Gy A AR A2 5L
2853t 3t

FAXN G FoA= BA) SR ZAFT 9 FA Dol
o 24733/ B8 T Aljlo] Kt & o|f1L Qi 53,
T oAl 57wl AutEAO] MulAes £ F T
f19] A7 /AR E HYER ARl tEAQ ojAlel,
ICT 7]&2 863 BUEFE 33 549 Aarke23
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3k, 3l HEE vhgo R eqlef Al 2 27l $ido]
UTHIL TS AHA | B 7| 8] o) Wk gt ARE
AB g, ol Aulae S A7), 7HARE BRY), B
B HA|, &7 TE7] T4 AA7E R, AulA Al 3
&, 5AxY 55 e 52 T Al AE wasia 9
o, Z71%= FEA| o] AntE PAFo] Al A= LU Tl
A7/ L 8AE R E R ofjAjolt, 2 54719k %18 9
& Z83lo] 4% & 9 3% FALe) A7EE AARE 2 E
FalaL, 7fEE EstE 33 TR ORS A4 A ¥,

FYAI9] Folide d71878/3718(14.9%) T2 B8H =
& BEUEF AuA7} 2A] G104 A= A, o bl
& YU S o2 Sk |4 A - AR ZUEF AL
o, 7182 olde] uAHA] Fr=7t AAE 73S AlUSelA
die 23S AEshs WAl o] ofie AlRIEe] Bol )%
3hs F5-570 vlAIHA A AlEE AR5k AlRIEA ¢t
A B3E AFhe Aol Uk, ol ARIELS F2 1A
HA] A7 52 HlolEE B = -8kt gl

2) BATA|: 2172 302 0|2t Ajet =S=EIHES| Al

AT 307 3 m|Rte] A] FR o= A7) AL, Y FHAl T
o] 2190] E3HETh, E5EY FH9 Al EAA T 5EAY
o] shite] PHTUNR FHHo =N Yehd P2 A Y &
B2 WS ERsh= jH, A F71e] YAjel wEt A W =
5ol thgt o7t olojA o3 JrHESE, 2015). ol F
SEA A= AdFQ v A73E ZUET AMe] ¥4
g ATiEoR 8747 eF HYEY Aol I=A AZEIL
ATt 2FolA d71@/E71A /A5 BoF BUE Y ARdo] ¢
AlBHAl by, 2 9§37 =4 37 EUET 2ok A=
g mhererh E4, ol ARISL tizAl HlE) =A] &
HEGE T 992 74 SHE olF oAl Holr, AH]
£ 8 o2 At FABH HRAIRE AR SHA,
A=, B, 191 7 59 A% HASE Al 8 o
o2 AASIAL it T, Aol offlolE tde R 3=
Atdo] e, ol= &EAAE S48t YehtA] g
Aoltt.

AT 307 8 mTke] AJojl A= SR S92 A7 E /44
AE(33.3%) 522 Aol 7P Hol A-E AL, olFt A
2 F2 =9 Z2 ofF, YIS giifog 3l ik, 37
E AL 5 vl SHE AvlAe 580] Y% axie}
5 ALY FEAE Q2 Fe EREFOIH. B A7
T2l AntE ARYE AlE AR lo] @7 AEshe &
UtE ARUE $7he vhste] k9l B AvE ZEI2E A
THOEHN, AGARR] FEAR|ILE AlFstaLA) i, o]’ AL
HE9] IR ERE MY L SHES EE81L Uk
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EEEe FEj Alofas A 7t B9l A7AH/ 984
B(39.0%) TA Argde] 71 gol A=A, F2 A=, &
ofgl, 191 7+ 59 A% FAS2 AHlL =8 iAo = st
I 9l AEE <Y 57k S5 A OE Avlas
Hebd® <HA FHERE L CCTV 58 BAME L A8t
o SEAR EUEF, ol B 3 thg2A], M, AE|A
QA AFEE 2 AR EN, 57219 ket S
At £, SAEE BYA S ICT B8 9= 3R] 1
AgA 271 AR Bisoi YHAYAIRE F3 BA
7} 9408 T oatolA 2&HQ Ak W AP g 4 A
EE U}, o] AAUAS2 AlH|E 7RRIAL 5, o] 8AF R 5
< T80 A e st ok

T FaTA A= EA D98 BUEF Aujlaz 4, 4l
AGE, S BA 87 & TR 2okl AMdo] AAEAL jle
o, TFA/ARIL Zof AFI(QIF 309 1 HNEe] At 11.1%)3%
71873/ 3 712 2ok AR (EsE3 FEle] AlL 15.3%)°] 71
Wol AZ= ik, 7] FEjAe] AARE IE/dR BUER AfH]
&5 WEPA/ARL Zof Ar ] AR ZA, AL 71N 7Ie2 &
§3lo] oHIE A% RSl 7)) w PEE HARE
Al Fste] AF EF5S WA Sk AfE|2olct,

3) ATAl: Yt Fap HZAo|R o] MR|E =

QUZA| Zot, BEEE 18T 5 i 29 AP
PSRN =7 S8R w2 AR A 3
& A0 P, F71= AME, BAEE S5 7 229
o] A 2 BT QI A A Qo] FFRict, o2t &
EAAE B33 =E RUEHPEE 733 2UER A
H| 27} 2 At glon], AZFE/ Q88 Eopt tii-E
S A7, B, o] ARIES EA| BlEthe 2UFT
2 F7 S92 oA k. AMY] W82 HEANM T4
EAJe] vjaf gopd tiefAdol o], I7H3 wejel FsH
FE 7/ QAR gt Aol AAEAL ik, AulAs
FE NS, A} #A}, 5AX § T2 27 FdATI 49

& o= sl gl

53], AT 20AFS oz shal 7] 2ol =
SEAH| A0} 97 SqBAR|AT} i) X|ofA] A|AIE AL
AT}, BAEE DY AvRE WENT AL AR 2%
dol8E 3-8 dAste] AnEE S T8 2% AES
2308131, 7S 8, SEERE Adshs § AAIFolL
EHAQ) A7 AL, 3 B} gl 190 7S]
S8R 2 7] AR, TV- 298 ol Rl 55 241319
OAITE HASHIL, AR F4E Q] ARute} o 3-2 2|9
ske AAIE BYEF AA 752 ARSI ok ol A
2 At S5 7, AN AS Ao g TR A ARE A

rr

o
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datal ook, E3h AARE A47e] ol WE A7
A FfAF e A7t A7kEE 58 I A A A
A& 9lg HE Mu|A AFE ARt o)t AAYELS Al
FEUEE, UE AR 18Y 2 E T2 A AT
2 ggsfal glrt,

AT oA AFEE TUFT D AAH/IHRE
o] AL giRE Xof x-S iAo & Sfat 9lek, x| A4
AulAae dEAY FAEA AL AuitiAlE S 402 B
2 ARA o)A AZBIL e ARRIOIA|EE, AR oA A v
o] E7tsd ddAE die s Ed HE AuAE Alsst
£ 5 AR A XY oo 2 Ak gl ez U
ebgtth. SAEE 3429 Auf ¢HlAIe] Ak ARYE 7|8t
o] A7t 91] Bele S8 AP A £ U ol et ¥
A FAARE HERJeL 7FEEo| FRIT 4= gl AulAol,
Ao =W, Z2IY AYE 5S AT ER 4L Qi
AT &5 A o B A Al ok Al 2gke F
3te] Aol #AE 55, Aol 7] AR, A4 AR Az 1Y
oo STEToEXN, T U MRS AT £ A S
o] A7 e/ QA L(37.5%) BUEH A2 A% FHAE
& Ao st 9lot,

4. 17 A 2F BLEE AMu|AQ| Fant aix|

A 2ufE A A A B2 Ao vehd =) A7
! 317 HUER) Au]A0) 8 Fofol F7HA ¥ 9lof mhE AR
SAE AmEgTh E3 EA] §3o gt FasH tRoiA|

BUEH A& 9 7lE 84 AR ] 2fo]7t §ltt
& ERlskgltt. ol & B e R 5 AnEATIEA] 24S
§ 247 9 37 RUER AEIAE R4S Slef et 22
471 32 BAlE =&

A, & Aol FEE F 7HA A”AE T3 BH 17
A 2 d4E BUERo] F8 Hofe yEhton|, 373
o] gt RUHT AN TR} Rles vud AA e
o}, AP AF((Table 1) FaL)ollx] AHE RAx} o] 743 =&
of gt mU e ok RUEY diidel wet 117112 vebd
ou S Aol § 7R Uelden §3 S EYE
B s Alejshd 7= S4ET wYi of|A] et 2
o] 2 Ao g Zi7ke] gk A3 A FaFol vl AL HolE Al
Qsitiete, A, #7|E, e g T 22 a4 A=
Al 242 S8 BrFos HejEojof sz BRE AT AE
tHWorld Health Organization, 2019). L¥ol= E-3tL 2
730 wRisto] S EIL Qs SEREYET AR EYEF o
49 H971 A A Bl . o) AnEEAA G4
ZE3L = BFEYET ALY Zvtol| 2A 7ol thigt g

(e o Jn xe

do

oA A qRARA A BFF 220 e 5L
2 Hesle A -8 2 =2H 34 4= Ao

A, B2 2UE A 2okl BUET Au|A71 28
= 37 HL7h Sds e vh, AR AR 2opellA
S7H W91eh ¥ e Aol ook WFEo] e A
2 AT = AU CE S0, W71 BUE R A AR
S| met A AHE 2R 57| 5131, 3, A,
EAA] 5 54 EAEZ] AFE a7 = A, B3 A
EH 2 DG BUE R A, SARACY 1] 7HE
M= FAREE s =0l BEUET A7t o
Foiz)a1, AJuf Q1 Y opg} o] ARR)Z efte] HAFg WA
317] 918l =A] S Ao Aljlo] 4= = T Al 54
I e ol wiEt AL EAd o] Bt 7163 Q) oAM=
FA oA olFofR= AAH E GE BUE P2 A
8 2|2 Au] Lo} AAste] Hutd S AMGShs jHE, EA] 9
TEFT GolA IYE: AAE 2 28E 2UEFYR
GPS SAA7H A 7171y 278 34 719230 242
71€0] HgHot, 23R AF TR S Lt
W, A ool AR QL 77 Bl g At Alie) WY
A7} 71 A2 eFjolEial £ 4 ok wEhA, AutER
BEA] 242 M BUE R A Lok tiste] LA )
ole A& dol FAIF o] 8A Fe] 747 B& S 3
AHle] SIS 28] 2AsIAL 2F ol 8RR RYEY AH]
27 AEE = e 7Ie AAo] a8

AR, ARz AG Y] BUET AR Al A
7} YAE Sl 97 B2 Bh, AntERAAER 4
AAHA el wet JaA|E 757 B8R A7 BT ole
T YA 239 Aolof IhE FFoE & 4 e, AYR
Aol gA| gl 737 A QEAY A7x0] A 2 AR O2A A
g A8 Zape] Brie] g 23 EF A9z T girt,
WH, AUtEEAIA B2 AUEEAPY A|gRo] osto] ANIERE
AAEAY 2217 e ARAO] et SHE= AEA AY
L2 I7RHEAE A|2J3iale A8 Al A} B7jo oigh =
e EhEo] A gt EF AR B71] gol A= Ape]
7} yEhdth, A1qEzimA YoM AR B 2A A 02 b
olelE st Ak AR e Hste] A= Al
Aoz mjd dEE AR A3E HSHeR
Bg3la o), AnERAA M AFET F7HE AR

ToHE AR E= e AT vlEstey, teba 57k
ApAof|l 4] chaRt BUE R ARRlell ARl S A 9 B
AR A tigk AR B Y A= nhdsia, A2}
AL ARle] E4f 5 288 4= S 7Ho|=ERlE A4
3jof & Aot E3} 7 AAAER ARRIZ MIshe DA
Atdel gAE S AR EE s, Ade] A A5
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o= fe 4= e B AAE Al 8ol 8H
A, EA 130 wet 38 BUEE 2ol EREY 5,
7|& A AfolE Hoj RUE T Aol FE3H 2|20 of
g S7IAHEe] x| o] Wad Zow ot oF 59, tj7]
/3714 RUEE 9 AAZFolu #2322 7]e Y E
T 820 tigfAl= =7 9919 EE AlAg] RAste XY Z
27} EASh= Agolth, webA A 7o) BastAu 3y
Sl FRE 7 e BUHT G99 dsixi= 7 E=
4 9910 A W ERE oS 53 AY FAAE AaP] 9
gk o] W Qs Aolr}, E3h k9l 7 343 solvka 9l
= AW AR 9 79 Qe W AH| A7) AIFHA QL 7397} Eot
olof tigt o] Basict, 53] =912 FHofA k= Azt
o] B gueEe] nkE TR AR F97T Bot A1GAt
3] 119 AW E % WES YEAH|2Y B3 a4
HoH A -5, 2022), A, FHelAE QAP A 81t
9] 71780 Zoprl= WE ARE AASIAL e}, 53] TS
1} o7} FHHE EA SRSt R AP B Q%A ¢
& 37k 2144 A2 E ekl len P4FE mabd Sl
$3h AAHE Holal IthAAL ¢, 2020). wEhA] =21 QI+
7 B& A YoMz FA I SHAAM Y Forhs EEAHIA
£ B 1S/ LAY BUEHP T AFERAE 49 B
FA717] A% AUiEE 2UEPo] dasit, o2fd 2UH
B FAF d e BF AR AA, A7) W 2% #H3} ZA] Al
A, OAHA] AA, 22 S AN, S AA, 85 327, 2
uhd Q) 59| 7]« Qo] 755 B3 s 4 Aot
npAefe g A QR | w AR AntELA|A S RRof|A 72
7 E e BUEE AR} wste] RE 7 EE K A4 AE
< ujE Z o2 vepglt), ARSI 2 v, A%
2 7HQ1e] AlAA EA3 ALY BA A RE A GALE Q] theF
g 234 - ALE] A A A A 2150 Aol oo AQH G
(Stokols, 1996). A2 73521 Al AR Yol
A Bx7E Ao ool o)F B3l AAFH BR BAHS T
iskel 4= Qlct, del =2, A7 S 0 ERE 42 472 7}
Al9piesl AntEAE| A= EA] Y H]FE]7) 83 7RAILL EA|
AAAE (Urban Design Centre Kashiwa)E AH3}o] 11717]
d-digh-A5e] 71Ust FHuA L} AN E =RsHHH
(Trencher and Karvonen, 2020). S AlEIE%, 23 A5
WA letol|A A7 EA] 7122 EE st o 7 2
23& 913 03 2AE viistal BE AAof A7 s
£ 3h= 24712183 (Health in All Policies)& 5318k it}
ol ¥l =¥ =98 AZIFE = N, Ui AY
A 7ot W8 &Y, DZEA] LYY T 2 2%, FU
oy ws 9 S5 2 T3 A 52 sk ot o3t ¢l
549 27 B3 248 A% FE Y kgL AnfENT)
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EA] 24 SI8k BomAole, 7|2AAA TlolA Bt oh
2 57} TglolA E8 FH ol 1 HAIH 2l A Apdt 24
A)9lo] o]0} Ao} 3 Flolct,

V.ZEH A

B Ao 47 4 37 BEUEHYE AuEATAS]
8 Q4B Hil AnfECAIA| G XA ASAYE 7|5
2 39 I BUEF MH)A #8RE AR 3% F 26
7o) AR AutEEA AR} 71702 2| FGr A2 A o] gt
42 Ao, BUET Auj2rt 88 FHA HAGF
A, S5, EA)eF RYE P dbdE 578t A”lE, A
o] B3t yg, g7l 17, TRl 7], 48 ok, S4l A
ol diste] ARG, o] & vl oE S RUEF AH|A9
73t ARAE 2to| 3 mpetelar 7 W A ApA) oA
BEUEF AuA 1A BekE mAEgT

B4 A aoksty ohaat 2, WA, F7H Hd g
HUE AY FgS 2% A}, AntE AL A T
o] 7184 /571d BUEHH21.5%)3 FAFZ 9gle] A4
B/ 94AE 2YER(21.5%)& F2 T Y9t §E, x|F
Ao g A oA = AT T AZTE/ LAE LY E
F(45.0%) % AT T AR/ LAY BUEH
(40.0%)0] 2 o|F3Utt. thgt AlYdo] FLF o] =
2utEEAJA Zlef vl 2oz R AA oA A7 H
HUE o] gt Alglo] SASHA vebdtt, E3, Au|A A
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of e} 2 W= RYER ] 2ol Al QI Fol 2

= 2& BRIkt

A, FAREE BUHY A FEe ST 21, 2AR
o ulet 147 9 2 BUEF AujAe] 370 WAk 71E
Hopt b2 yepdtt, §-FgAlet 22 dizAlel AT 307
3 nRke] A], B3t FE Q| Alop Z2 FAEA|Y o=
FAT, TRFEF, TA G T A Yol vt A3 9 §
7 BUER Ab|A7L HFF o vehe i, gt a2
79|z o] HAJE 79| A% FATT | TUFT FHUGEAFE
&, B, WAL, A2 F)olAe] A7 2 938
2UE ] AFE e Sl BUERe] 371 H el wetAl
Ep Qo= RpolE Holed, EA| @] BRYEF Au|Ao
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3} kego] QEY, A AEAL] FEohs =g st
o FA 3 S AEH/ Y 2UET R A4 87
BB Aju|2o] it 2] o] Lasiet, 2R o)A of
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Aot A4 AEE S 27 3 87 BYE R AHIAE A
3ok 2t
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