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A1FZAA 2

Al 12 A7 WA

A BHA7T BoE A AlAle S5 ZASE AT AR
TARIEY] 37 B9 ®9s] Eeidth 19609 1.02 billionol EXH
A AIA ZA] QT 60do] Ad 202199 4.43 billion7HA] 7154t}
ol= A AIA AF9 57HAES EIHWorld bank, 2022). EAIANF2
S7He R B ofyg "RolMx A"k dRbHor =AY AJiHY
FE2 J%L Azle]  HlEsty  ZAStA=TI(OECD, 2015), HEEY
A= B4 ot S7HNFT QIFFEErE & v S7hshE AgAbdol
15%71HA] S71sk= Ao 2 HiEth(Morikawa, 2011).

TA QIFZE F45] VKRl e giRE E=AS
HAEEZCentrists, e.g. 2 HEFZ )} HHZEAHDecentrists, e.g.
P33 FolE FolE)V 9 T 7] AdukE JFoFZ i o] A st
et 2145 A AR "HEA 44 45 7Hd(Compact

development)®} EAF 7 (Dispersal development)® XA 7S

el

o
=

Adststact. A =4 el H@ £ md 719 A4, 19874
BEERE 9198 BRI AL7PsT ALY SH 4 FRSHEA

Q

U5 NI ZAAZ AEst= YFo] AIsiA7] AlZFsttHBreheny,
1996). &= NdE ZAE XAk &F TAl= 19709H Dantzig and
Saaty(1973)7} A& ARESH] AlASIlHh YSFEAle TAl AZE F
TAZE FEESHA & iEEEA QTS AdS 42 =4 Ao
FHSE, ZA] FHELL FE AYoA AA E= v ZA A4
T HAY dHs e @4 (ohnson, 200102 sidst] %
IEE, M EXolE AT ZAIE oujitt

S5 EXE SHHo= o|gstal EA o]&Z tF s AH|Ae
st FHdgtE aeAdE FARTh 95 iEol ovA &
Qo] AA ¥HAYsIH(Ewing and Hamidi, 2015), &4 EXo]&S &3l

¥ Breheny(1996)= HFEAE ATLES H|WsY TUE A7 F= 92 AA
of= AFFO R, HRFSEAE BAY TAIE ASsk= Ao Z AoJditt,
1 ;

-

.__x_! _'-I:-'_ 1..:



ASFAY7E FAstar Qo= AH(Gim, 2013)°] AE A+E Sl
BEAT. Ee, FEEN S TARCEHN HAR =A% F
ZHGreen and blue space)2 F4AEA ASHBounoua et al., 2015;
O’Neill et al., 2009), H7129 == A7 (Escobedo & Nowak, 2009; Pugh

et al, 2012) 5 EAI9 W7 %E AASHE HE Aol ol olfw
EA9 AR BAS UL P £AS Ashy At dEo] w4 AL
Bopo] AujHel gEo= Aejortt

FEEATL =AAYY Aze wetielo] Hud w4 7RO SHA
stago] AgtElr] Azsldn. QAR JHE A3 AR T 4
AAE EAE AAAHA EAY 22H o] ke Bel7] AT
EA9 $ASE A7 HW W oo uAE7t s wrolt

H7HAE = 195099 &3 B3+ 3o S AEE, 202290 1 #7}
44Nz S7HeH, =, 9, Aste], HAZAEY} HugFolle 44
24T o] Y& Qlt7} AFSHOECD, 2015; Demographia, 2022).
E3|, ofAJot9] H]OECD WHEAr=3 AlS=H(developing and emerging
non-OECD) A4 w7bAEle] 7b whaA] Z7ksksict. 20224 7% A
AIA 291 1071 H7HAEL 5 871 =AIZE ofAlote] RSt Ao=m
UetdtiDemographia, 2022). #Ale AA4EE 4= /Hdd
A AR cheret B A7 Shst ook ol

EAl9 oE A5 EASE Qd Yehis fqume w7 2ol
ARATE olER Aot Aele] BeHl BHo| ozel: o=
B3R (Oke, 1973; Kalnay and Cai, 2003; Zhang et al. 2010; Kim et al.,
2019). Oke(1973)= =Al, BRZ(town), Th(village) T¥folA A5+ 27}
AdaE E4d 3y AR SRR e HEH. Hu RASH
AGollA 227t F7Fck= A¥= Holedl, ZASkE QI EX0]E9
HolE Fx Yoloz FE=th(Kalnay and Cai, 2003). =9 Alsiol=
ggez o dAFoME =AY we Qe = A7t EASPL
AWEe2 ASEAHZhang et al. 2010). FA] YolA o] wep Lx
459 AE7 vE2A Yer|e ok A Al Hst] mE AL 37
TAA9 2= WIS AW Ay AlEA EE T A9 4ol AsFQ
LAl vg] FHg & S FAE EIJHHKim et al., 2019).




53], @2 "WIZHEZE ZAS #golA doksdl 1IF HAE N
& (high-rise development pattern)= ZA| 7|30 AG3St HIE
Z5FAH(Yang and Chen, 2020). HH g 9ol A =AIQ] 2 Z<
FHZE A7 25E vl AdEY dExet Eolvt V|Re EW
Atolof A HAsH= v E S $A5ke] d7]5S Ul S oA dojue
1984 AYEZS $H5AHOke, 2002). 124 $HE ti7l=
AxH BEZA ZA]9) FH(morphology), MZA(materiality), 1L
S 5

st w2 AR S 4D A4 AT A
uHck o eI =4 Fejo] wet G4

o]
(Boundary-layer)o] odx &2 4o F= E=

o olN
T

7] AAS
HoA 7= 98-S 5t tHGunawardena et al., 2017).
A A FEjo &) ThEolA|= 7|skeHd R = E/\] oA YEht=

g4 ayo] FFE HAE F8F aflolth A 2k
71520 F2% adte BARR}F bR Qs dojub=

Zolth(Lai et al., 2019). ALFHdEC] BT A A ﬁ%ﬂ o E HY
EAS] YAE il F50] AotEo] dugo] #AHEHM o 2k £
s AHAEHEZ] 3] ZAl 7ISHRE Al FH

AlZskaty. AZ7] Z4ol(Roughness length, Z0), sh=AlAIA4(Sky-view
factor, SVF)<} £dH|(Height-to-width, H/W) WH4e £33 EA] FEHY
s dysts g g8 #$olti(Charalampopoulos et al., 2013;
Shih et al., 2017; Martinelli and Matzarakis, 2017; Ryu and Baik, 2012;
Marciotto et al., 2010).

HJR l‘N
s
=
ot
H1
>,

EAL BEHY s V1R mAle FAEERl 9E2 =AY
A&7Fs7de A Agd. 18y e/ =4 FH 9 g3
SHoA Exolgn dxd WA JFe HdHEe § EHo 2HE 7O
Al 9 BEE AAs] ¥rydstA] 3519 th(Yang and Zhao, 2022). 5%
EABHY S_A01E S5kl oAds] A A[Este] e AA "ot A=
B ARL(McNeill, 202002 =AZ]SO oieh 249t HS Wsistal

5 L ke ks

Atk A AN £ =A e S 4] Ao
oFy AT g 54 mAYHe] Feishy Aol AABEA sk,

A 4 7
%Y A5 dold WA AR A% Wi(ie, 20, SVE, HW)O



ol&Este A Hh
BAFROAN YEte ZAZISO] it #F ZAFEH S ASAEE
A7 A= e. ZA] FAAS WRolA ot 334 FE
BoAE o R AEE vFstr B9 7RV @ ol9A S8 mAlE
g2l JF2 HA 2E WeE]7] ol th(Merlier et al., 2018; B. Zhou
et al., 2017; X. Zhou et al., 2018). X274 EA]9] 7|5leHd FHE thE
2] A+e @Y dEolu &5 #EoA EAskE E 899 2k
24 aye] HFsHAo 18y Eok ZAAGAR] ToE 27| fsiAe
4\—3]- E/‘] %EH—Q] 7Htﬂ 9 AoAgo] it F&Eo] B/sith 3
=940 4 A S A et
d%h/} CESE ] Eﬂﬁ} 5]1“ BEE AlFstEzE ZA| Ay #HE LS
tj9- FQotcH(Shirowzhan et al., 2018).



A 2d AT Y&

—

of2fgt HiFolA o] 9 =5 U AT FEE FHeE =9

it

C AT AR 27 24 G 24 GrlRme] ofmdt G njHEAp

o nf N,
o 2 N

o & (o
o
w)
ki
S~
of
0,
10
5,
i
2
o s
=
oM,
i)
4
)
H
>
ok (©)
fuj
=2
r.l
ol

AU
D)

kN
i
o)
2
ol
X

=
Pt Ao o] AFo FaH EHom

o
=2 = rdl =
otk olo] Ate] BAL Efz sh9 S AL, AT AR
o

8
2 ZAYE AEE Y Q] VE AFeRE 4Vs(Vertical, Variance,
Volume, Vacant)o]®, AFPATE S =AZIFA] vAe IF=
FAHoE AAISHHE. olF AEol HIsh] ft A9 et AT
HEE A5

AN4dE A7+ 7HES ASsP] AT IRES dWSkit A9
At AR W9 A H A4S HoFi, ojust WS
AMESH=Al ATEstH. o 4 = : =
et A ZAIFEHZE UEbe ZAZ o] Ao HiARE A E7|
&St HolHe F ZAIgHF 7] 229 #AE £4517] )
=, A YAHHRA|AH(Geographic information systems, GIS), 18il
= YA AHRemote sensing) H|°|HE E3t¥ oz &85t
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Heol  JFES TESSIHh HAEFAelr oeftt FR9 HelHE
Agstr] ol geldol 7uket Q1-FAIE W (Artificial neural network,
ANN) d= =2¥S F=35190m,  SHAP(SHapley  Additive
exPlanations)2. &2 FES AWslgnt. 437 TAFEe] =7t
olddZ A3t WS S5 RISkt A ZAFH AEE FAHLE
#E2S 2 A EA FHE RIISH. =AFHIY fEske
GMM(Gausian Mixture Model)Z ARgstgon, BEEx 319 TA|FEH
54L& AHHESIT

A5 A9 B4 2E Hojeth A Aaes 1) =240 ARgRE
tlolBe] 7|2EA, 2) A ZAIBEH ITFHE ]
Tl 4) ZAFH {FO e MY S8EE
et E9= 6olA =9=Unt. o] AFollA AQtet #F =AIFE 4Vs
Ao FFEIL ZAIFH A ;] FoAEo] Hste] FA5HA OF
Yo TAWE 2UY Wao] 2t AWE Hgom HEAE TAAY
Ags =95ttt A73olA= A+ Ao oigh o]&4olxr AFHAQ
7190E Aestal A9 FAE A&t

IL



A 23 oled WA % APAT 1B

REREALE

QIZto]l AFste TAl9 B FRe AR R TESI A ZEoA
&S v|AtHHiller and Hanson, 1984). &7t F+X(Spatial structure)+=
E3Ql AZ2¥HBuilt Environment)o] o8] F23MH ZAIY EFZ<I
T2E 9ulstal, AFS] FR(Social structure)= UZFEC]l AT st
AREAQl ARS] A4S oudth. TA|9] FXF e FEZE ATE AR
nAls H Bl 9F2 LAY FE AT JoAtgol ol
Uslen EEFoE FHEA £ FA3% AR R QIZE A9
7Hl(e.g., &R ZA] F2)7F TA] FEO| SHFEHAY ZA9] F27T

o F&leg, oS A 2 A=ALs= AHA AL

ARl AR (1984)= “E2 LA FEfzt F3IJA7F(What makes a good
city?’Zt= &0l Eot7l 98l B.C. 3,5009 A AYA FHx9 ZAIQI
FEUnoIARE Adio] olE27|7HA] Z=A9] FHE "okl HA=
A7 #EAoR ot F2F 7HAAL SleAldl 2HS FAL BAY A
FHE At ZA| FElol &Rt Al 7R FHZARD o]E= AlATH. Al
7FA] o]l2& FAY(Cosmic), A-E€Z(Practical), 183 27F4(Organic)

Fejolct.

sad e A AHY IAE xSk Sl Txo slstey
WEe wolEth FRS viEe Fopolel U BHo] 71 Hsto] £A
des B9 % cedt 48% dde 499 mes wees
FHHoln, JsHolw aRH WAS FAF Aol EYoln wAE
Y% 5L vjPo TR Sohe AR Azl REC kol
o9aA WA EAE ozt Aom olsfalut. e/l welk Aol
ojEsto] AP or gt W] AFFHA FHE KR EAE
oJu]gttH(Lynch, 1984).
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Our neighborhood, compared with
a typical part of a grid system.

(19 2-2] AYAEY gdAite o] 15% g8l Neighborhood boundary

I F2 ARS] FxO] BAE= Hillier et al. (1989)°  os)
AAS = At Hillier] &%l gt ols= 37tE&(Space syntax)ollA]
Z EEdn. SUHHEES 3 F2Y AR 29 BAE HsI7l sk
o I FRE B AR Fx9 HSkE A%
2Hoz ARFxS WIL IR0 WSl
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SHATHES, 2018). g7l <1zt9] ol ™
ARS] Fx0] BAE olsiste A&7t FE
dEste o gE€% A= EAH IUHFEES 9

7] flste] EEFQl Fx8}F A%t olF FHE AL SHAH

Zo](Depth), A AT (Connectivity), E3 = (Integraion),

A Z(Control value), HEE(Intelligibility) ® & AHFHoZ =435}q]
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S A3ItH(Bacon, 1967). Penn et al. (1998)2 FH1EE2S &850
CEAZALE THLE FY 7 TR ZAY olsAdS AHHESIT
A9S ez ZA9 FAAY JAF ZA9 Ve TE AF AEE
ol AHECEN FHAE HIET TA9 7ed F27F & AAEISA
APESH, o3yt T &9 TAE YR o] A4t 18E F&27t
%

A olE mES WAL AN ste AME EAsele
7

Mgz ozg Hosta =4 Wi 43S &I o (Pendall 1999; Hamidi
etal., 2015), 2T &} S EAE H|LSHL FF ZAOA THEE 289
woto] =95t tHEwing and Hamidi, 2015; Naess, 2005). E73],
EAol& 539 #AC diste] FHEI =27t o]FolHHEwing and
Cervero, 2010; Gim, 2012; 2013).

TA9 BHA Vs Y dae A FHY AstE ojojFoh EA|
AF A, dE " ASAE SUISHEA RAOIA RIfFoR AAE=

2 ] BdHeRE yehd 239 HOke et al, 2017).

BE 1/nwEe] FAS B3 932 nHTHCelEE 9, 2020). EEE ¥
Fxo AA S40 BE ANEFES} A EHS B2 TREFE}
AEpAA e o, druddel AW WrEst AthH A%, 2003)

i 3



H| w50 TA|SE Ao A YEl= B
7= TASE Qg 21417] ARt

et al., 2008). W2 A7} A Fae 2 EXo]-8W3KStone et al.,
2010), =A] 37](Oke, 1973), A& ‘?zlE(Gabriel and Endicher, 2011)2}

Zi

e gud &40 Jlde] L% F7k S Hudeh Jeu Buy
SATORE ol A4S B BN e @ A AT

l'o

o5 E52 EFA= olsfistrlol S&otA &

S 57 ZAIFE o] gt 2742 1991L% ’\ﬂh“z FAEX(Spiro
Kostof)®] The city shapedA THHY. 3 = ZAIFEZ UEHA
= AR, JAF 9 A A wiFC] JScHEA oA 7] FEHS 2A FEE
AR, =4 ZAFHE ZAERLY oAl 712 93 FH F shH=E
AZEH=H, Z=A] AEo] HIEs ATbolEijlo| FEIbTh AFbolERRlS
HEyE o] ST wEFo] o3 wEojdl AMEE ZAIFHE,
IAEIZ = AFpolERRlEe Ak YAl ¥3s Eo|, HY, 18X
A(height, shape, and approach) A7FA| = A|QtsF3 Tt

[¢]

Folt o ol 37l A% ABH IS EEUT ABY Fol:
grEel EAdA WHow ARHALY, ol TEET Wxze

s7eletlat £ 1 MR wel @ oolds olojd: AAAel mgo
(ox]

5A9) Asjolatele EA7} Hshs ZHHe] Wsle oujdth EAS
og Emsy] 93t ¥ &
A olde] wA P

=2d =
Eophts w47t Holgzl ST 1% EAEL o4 dEel @ W

O AN FAEITL ARISE A9 oAl 71K el the ok oty miE
(Organic patterns), L& E=(The grid), tFo]o}13(The city as diagram), 1H=
] (The grand manner), =A] 27}0]2kQ1(The urban skyline)

5 o
11 -"M_E'l'll'



Brlett of7jolA Byl Yul FAEIE 1F LA
o A

o
it M2 dEE ‘ﬂ%lﬁ‘r. I g FdEel ANEY 49 2
o A

AAE estal QA EstEE wA|9] n|7|5eh e eg2 o] Higt
ZiEo] FlupetoR jtokal XA 5Hit

TAlE 24 F27F £2 ZAFHE HIshHA sHoR SStd
TAY 7)ol FAoE Borbr] AASIH. 7F ZAIFHY S
ZAZF WEzSt= 7HR 9] WStE o]ojFlth. F] Z=AIFHO| Hitt 27|AT=
TAZE FHoke 7HA, & BA, AR, 23 9 BAA ¥gke] 35S F
=95ttt 4 ZAIgHE AedoR e W A=2] 2u|7t o]ofA
ASEHAAY A7HLet 782 &5)

= Aoz HOTtHHarris, 2014).
AFHAE HZHE S5 15 A&
‘413753}% ?ﬂHJ EJFT/V} FEACE UEuyes ALeER  HI|:
SR THMcNeill, 2005).

L =0 #2 ZAFH =94 FHo it #HdE Skl Sl
=74 '%EH‘—‘Z- T4 ZAIFH A S A3 © yolrt ST F X
BRAGOEHN dE H T VS EZASte AAARJ] Z=AFH| Higt
TS 23 (McNeill, 2019). &89 Cities without Ground: A Hong
Kong Guidebook(Frampton et al., 2012)= EA| 37+ AE5ZH0 =7}
A 9(figure-ground)°] ofd JAA Z=AIFHEAN 333H & HEHA
mgS A&t 71E50] He Aol MceNeill, 2020). ©
Ao AR @al 3E AL dEL Ho] Sle
AZdst= H7HA] dobtth ZAFH O digh 3% T2
2 HAer Z2 nrjee ExE Fd ] digt olsiE w=th
(Frampton et al., 2012).

42 TAlSHVertical urbanism)= TZAAALAC Bx g€y

hu

2,
[¢]
[©]
=
d
=
L

FEBAE MELE FAoE HHEQLh &F, Asto], i, AL, &I
22 Y7tAEe 84 E(the floor area)iﬂr I XA (plot ratios) HE©O] 1:12
ojgol1 FA "It oo]AY 400 ZIoH= AoE Yehyd, o=
TAAES] 7o H o]4) BHol O]’\’l AW FRoE AZEo]

12 A 2 TH



FAE ZFdfoF = u|ettH(Lin, 2018). oHd], #AFowr T
o= @AY BHAR 75y £deE 54 9 "Wigstrl= odi, w3
=99 &2 HHd £ Estd AR A9

F A2 29 /gst F 851 Bruyns et
al. (2021)—% A& EAIF9(Volumetric urbanism)E ZA|FEH S A=
sor Agsty HR, Vs34 T 9S4, HEHZ B34,
BEALE, A H 2 FAZQl ou|E Fofsto] ZAFHE

dAH oz AEA HEstsAat.

o -
1,
)
).
N
N
-0,

Elevated
\ \ = Internal
—— Sidewalk

\ o +— — Stairs

= [ == |Jnderground
\ = ‘ ' : —— Vertical
& = \
A8 1 \

Ly

|
(T 2-3] 9 9 54 ZAIGH $42 I HERYSL 54 (Bruyns, 2021)

E/\]ﬂﬂ ANEH YEU= ?lr JEAE ZA1 4] wAYSA] s o

AYET TA9] SAFEHZE tes 2A| AT F7195HER1 AU A|
5ol WIS "7l 2Eet dEHY Ik dEH =99
AloltH(Oke, 2002). EAIE sk 837 8490 AE9] =ol9t 33t
A= 5 Aa7KShih et al.,, 2017; Zhang et al., 2020), @ &3(Li et al.,
2020; Oke et al., 2017), 7] A-s(Buccolieri et al., 2010; Cheng et al.,
2012)°) ¥F= "IA € AH, ols, dE 9 I} Z2 ZA] YA

loll ruN

-lN

=

S50 WHakE wERlHh 18y =AY FHieE HlFEE Rl S Bt
ATHAE B3 TA] 7130 92 v|x3L JAtKB. Zhou et al., 2017).
ods] 4 ZAIFH O e BES JfESe &A X0 it olsfE
ojHA gt

S 9 QA EAPRE P oEA Edqet FHey ko
13 o ;H 1” 131 T



Ho=23 ATk mﬁm@OBW]ﬂX?lwﬂ‘gﬂ ofds] A gleke] F7t
=o]e} Zlo] =mo] opd $£HZol JHo] ZHoA wrolEoXITh XA
2344 ‘?ﬂzi(area)oi B A554 v (mapping)°] EA] A3t
By 24 dob AJtHMcNeill, 2020). HEo] $£AA TAFL

S

e rfo

=

A3l =
A1 oujoA TR AFAES] $£E =77 Yt AFo| ofd ZAE

<

ol gAhHRl f7A2 o] Y3 EfFoz Asgstal
2 o EF3l= #4lolthLin, 2018). & ZAFHIE 53
=2 71ZolA UEite B 293 AoAEe
g Zo|t.

i

¢
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A2 A EA 7F

LA EA] 7]1%(urban climate)E MEA FYFTH ZA7F 4517
A= Z=AZE REEollle €43 AYA|Y 80| A AoRlE
F71A19] AZRALR}E FAFSHA Al A HQFEE olssty B3E o]
A Eolof gtHOke et al, 2017). 284 ZAY AR 3F(built
environment)°] 1 ZFo| ¥IE ¥Eo] A} &Y 1Y EHIS
T AR L TAR 201‘9‘ B BAME S HAdHom A4St

=

o %32 uo} ti7jedloR g RYHel 4 U3tk Yuan et
SN A7} Fadti, B3t £l

IS
[\
(@)
[
I
HH
o
H—l
>
N
N
S
oS,
%9,
o

L ‘Modi.ﬁed atmosphere

Fuels and

raw materials ). m
~ -
Power .
’\G’% i ur. /£ —> -
IIM
TS~<l.’~, Storageand * ~
<., internal flows Solid
i ’
Hinterland Clean air d g~ T waste
@  Degraded

water

City

Manufactured
goods

(29 2-4] TA] oZAAHS 8 2 &8 321(Oke et al., 2017)

TASIE QIs Fers Tt &5 AAA|(natural system) -5 412hgt

= YoZtHOke, 2002). =AIStR IgH It BFH ZA] FE7T
drAgste]  sig A¥e F7] odshd BT oA 3ES
HIAH T (Erell et al., 2012). o2 Qs =AH A Y9 2xo} 7|F Ex7}
I aFel 2 FAAQ 2HE Fdth =AY A9t FE(Ramirez-
Aguilar & Souza 2019), AE YEZ(Memon et al, 2008),
o224 (Arnfield, 2003), %°](Oke, 1988)} T2 LA Fej7l ZA]

15 . ﬂ 1]| :ﬂr
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7199 A2 Argsh HIkE 4ol Aot

Luke Howard(1833)= “Climate of London™& &%slHA EA] FEf7}
A 715 A= FFE AZL=E YHSIYH. o] A+ HY W T
A& (Royal Society)@ #WE <AL9 A A Y(Plaistow, Tottenham, and
Stanford)olA +37t 2% 7|52 H|St] Hu ZAISEYE HHO
2527F FH EA9 =0 H[F] FA H Erhe As TASHATHMills,
2008). €4 EH=E =9 & LA FolH ol =Al 7R
=E3F EAS e+ @4 a3 Sundborg(1951)0f sl #AISk= .
Sundborg(1951)2 ZAl] 244" AEH 271 HY BAE S5,
719 diF, B4 SEY 22 482 B9 EHReER 49S olFe=
FAHE Aottt o]F Lowry (1977)+= ¥4 7]%(background climate),
£ 24 7|59 anet 24 TASY] adE FEFCEN ZARP FH
A9 71%o] wA= FEFA ‘TA A E Hoh AA S eH(Mills, 2008).

TAE QIfFeRE dE WEHCEN LAl 7|Fo JFE HRIth
TAA TSk QA1 @ YA e AEY oyA AR Z2
A4 44y AsA wpr|d wE 59 58 dYeE HfEE $
UtHMemon et al., 2008). AFAl, FAA, FHAANA Tst= H71717]
AE E oHA], g0 EHE5E dojdE © @Wol ARgSiA Wi Fsirt
W 7171 ARgel S7tel & RSt SR olE

r O
FH Q9] 2= S8t IdFE vAL, =49 24

i o
BEE o]+ 9T stK(Santamouris, 2001).
AsA 59 Y FHol 2= € UAZE T4 2EE

FSAZIBE 227F B2 AolA b7 &7t A4 YErd Aotk Qk
Chennai T. Nagar& o2 E &4 IARE A4+ HAHU|EA
HiESh= A4 E "o HEH7E W2 oA &7 7MY w2
FASIY tH(Horrison and Amirtham, 2016). °]= 37| A&52] Aot 9t
#Ho] Aty dEo] "WHS AYojA= € AHATE AFEH= EFFESY

q

HHol Wi, 2914 d=E <l &7 Adsol AstEo iR &2 Rl
e
=2

o5t Jz+ a3/} GojArtk(Ng et al., 2011).
T3 A BI= EA19] EXo]&3 WEel T2 A9 £=HA P I
w2t g9 7|35 th2A wEQdh 34 AR AT A o] njX=

16 :I_H-' '-I:-'_'|'E
"-"'\-!'I_ 1



ol TET. B, 2B B} + B0 A9 ox
g7lod BEE e s 95

Azt pEEolof stnl, © AWsL =A9t & FY FAE
Uehdeh EASE Aolg TASHE W% YAE @ BAo] et it 2
At BAlere 2ASEL, A8 S48 2o] 7o SES WS
4 JFe nA= FRd QUL @ & e

Bo} A4, BT} Q949 AR 2A2E, ofARE, E B4, 34 5
oujgitt. B3] mA9] WE AL AF wolo] FFS A witt ojd

| olgo] STt slEets AR kol wet WL A

ol
N,
1

qxidi, Az ZA9] e Huh AA AHZE HEE AHG 5=
Aol 2o Hs| AFs] A YEHTHOke, 1995). Bl 7]%9]
3719} FR7F ZE ZA] ol Zpol7F yERTh B4 &40 B A Y

ek £ WET Yehs d3Fo] 29k tHStone et al., 2010). &3 H}
FHATH A2ZER A2 A4S ZAl9] B AHEH 2E F=(Ewing et
al., 2003), NOx(Lee, 2019a), PM2.5(Bereitschaft and Debbage, 2013;
Lee, 2019b)E F7M7le 4F= HA 3Hoz Ho 22 fu]l
242 FEME A FHO| wet 7]Fof Aol7h AR, Al FEHI7F
v EH29 A d WS WTAT|L, =A|2F & I JYo=E
A AHe] 2= AolE TEUHARUP, 2014). =EI, EHEZ
TZ(podium structure)?t AE WE7F w2 9o 2AgH dofst 3]
Ao g A8 LEYEAY v/t &4 YeFGtHKim and Gim, 2022).

A FEHE IS di7]19] 4 HAUE JA] A 7T JF=
1A HOke, 2002). 719 42 WAUSZA] sl =A] di7]of] F4H=+=
BASE A A dAZ FEEH 7P 2 9HEA EA] FEROA
FAs= 715 F4dGAIS(Planetary boundary layer, PBL)°|2tal 31,
PBLL t©f Z2 Q9] AAZEQA ZA|FAZ(Urban boundary layer, UBL)¥}
EAZ =9 F(Urban canopy layer, UCL)Z &t UBLES meso-scale
/Hdoz PBLO 3t #Eo|X UCLE ZFotH, UCLS micro-scale
Moz #HHI 99, UF Aol9] 22 7|$E ougith. ti7]9] £3
HAYE THolA UBLS R 3¢ § =2 1= d 9Ho] $AIgHthe

O

d

17 ,x—s_l"-rli =



higher altitude thermal inversion dominant) ¥F'H, UCLL o7t 59t ¢
do 3x gHo] 2A%Hthe lower altitude inversion dominant)
microscale ZZA|A0] HjEE EAS ROt XA|9 FHE UBLY
UCLY 1% A @4 &ofl ovA S840 IdF= HH. XY 29
71%+= UCLY| 9&sk=dl ol 3717F AdH} A= Hix] S4o w=t
BAEAY F&5MH =4 71¥(ocal climate) 842 £4sH7] HEolt

Mesoscale

Night-time
Urban ‘plume’

o™ y RBL
]
Rural Urban Rural
Daytime
. Urban ‘plume’
Daytime L Mixing layer

1
Rural Uthan I Rural
Microscale (¥)
- -
I I AR e~ sl
- 4 >
UBL - e T .
- S -
—
o Roughness ' Surface layer o Eis |
i sublayer  TTriFee----eoiioe S '_;.'
Ly s, " B g R T oo !
......... i
=Np 100l & OO

1o o8 FAE =A9 FAE FZ(Gunawardena et al.,




A Y FF2 Isnd, 48 AT =
AL I adE w50 " EAl] ot 7S Tr|= ShARE E
v F WZo] oA - AuEAIG A whAbo] oRt FAFHO]
7k, #7] Asol ¥F= "A ZAl 2=E SV dAR s
ayo] ot dAawrt 2] He Astl A% 2k IVHE 57She
Ao ® UEPHdtHCheung and Jim, 2018). 184 115 A=l 9sf A
HHALE T BARGo] Eols AW BAFE SISt *EE STHITIVIE
3ttH(Chatzidimitriou and Yannas, 2015).

24 7% Z(Local climate zones, LCZ)}S TA] FEjo| whet YE =
=24 7155 AAZLRE A2 sk=t 71of5AH. Stewart and Oke(2012)=
LCZsE & 1770 FHZ F&EotHA A FHE &4 #2=2 AAsH.
LAl P+ high-, mid-, low-rise EFY2] 2 ZA|FEfQ} Wi (compact
or open)E FHOoZ ZZF FEIO 10709 Built types?t 7719 Land
cover types®. 2 T}

Lcz2 03-06 0752 40-70 30-50 <20 1025 67
Lez3 : 02-06 07515 40-70 20-50 <30 300 ¢

Lz 4 05-07 075125 20-40 30-40 30-40 525 78
Lezs 05-08  03-075  20-40 30-50 20-40 10-25 5
Lcze 06-09  03-075  20-40 20-50 30-60 310 5.6
Lez7 02-05 12 60-90 <20 <30 2-4 45
Lczs 507 01-03 30-50 40-50 <20 310 5

wezy »08 01-025 10-20 <20 60-80 310 56
ez o 0609 0208 20-30 20-40 050 515 56
Leza <04 =1 <10 <io >90 330 8

Lcze 05-08 025075 <10 <io >90 30 56

weze 07-09  025-10 <10 <i0 >90 <2 45

(2) for city and councry landscapes. See

| 24713 Z(Local climate zones) £5. (a) 2247 L,fi—f— A9l (b)
27|52 it 75k EA4%k

CZste BA Z1F% 44 % 48 =AGRE ol o YU

19 y ﬂ-_-1]|<j1 T

& o



To] FHoloy # JHA| AT EAR. AATE ATkl HARE A} ol
A9 =A Pl ATl AXT 17709 LCZs7F T EA] FHE
AAE 7FsAel A9 glet. olo AR &= 7HA o9l LCZs7F d9td
MEZHAR F20] 7hsst=s AAISHAT. o7d, LCZ 4(Open high-
rise)?} LCZ 3(Compact low-rise)?} ZAgEo] LCZ34 AEZFIHAZ
TFESHs Aot o]F Fd et #Fo Al FHE 2L 5 AANE
LCZs9] HAo| TA| FHo] wg I4 adE Fdst YA o2 A A 35ls}7]
9 Aol EZS FHY ZA| FEH= 29 HHo= HA

4 et
TG, 57 =AgHe] B EH7b ok AARA 2l %ol

= %
of &9

W
FES delth. AA= Adsteld] kAl FHEol o] LCZse
SHAE Aottt 22 {F2oA YXZ(Density), AH&(Floor area
ratio), AHE, EX0]E, AF(Typology) H+E FTHOE AZ|sIAT
dAd], LCZ1 712 v £t 1) 9k "¢ E2(very high), 2) dH4:
E5~MF E&(high to very high), 3) EX|o]&: &Y & H|=Y2x, F7-
4 £ D AY: 21T FA B, 2315 2y

| A= =olE EHo bRt 9AE FESt] & FEl gt
THARl olsiE =gt oW 2F RN YEide ZAl FEHY
ot o] Ao FEAHE B ZE THA RBE ASSY
o Atk ©E A 99 LA FHIE B7Icke Aol ThssteE
TA FHIE Eot #2EstE WHoR FES Yt ok &R, FHTE Ao

=2
Z7Kta Qe BEHY B4 GH9 A 54 wAsH Zatac

1 ]
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A 3 A YA olF L F&(Energy transfer
and balance)

TA] 7199} o|A] S5 A= E9e A1 2(The First Law of
Thermodynamics), & oyx] E&9] Hzlozg MHodE 4 Qltf. IS+
A AZ ALY R oUA(U)= AlAF] 71sial (Q)ollA AlAF 0]
e AW)E ¥ Ax Zom, AAF QoA ouX= BAEHAY A8E
Rt At ol= ?HH ogzlet &€ ovA7t e o
UARE 1 o] sttt AL Yul—eH(L™E 2-7D.

- System -

u input= U output

(™ 2-7] A2"9] Yi oiA] 55

172

l

Ol

4 4

EA e =4 YRold di7le] dest 9 BY e SYetar
A F2AH £ a1 :

d

2 g 59 ¥R E4% "HH(Rotach and
Calanca, 2002). O]Ei &4 A7t ZA] FElo] ¥HEsto] ovA] B
gt AR S0 HY AYAZE Al oA ISk EARER 1%t
g0 9] ZA] HH A|AH(urban surface system)OZE fi—’r—ﬂcﬂ
AGstAY i, AL 59 4822 A4 371E 999 =94 49
Oo|FtHOke, 1988). FAFCc=z AwEY HIFEALQM)H ?lZ_}—cﬂ
AAARI &5 s 4 "JHL FQpel Al AAHl YFO] oUYAE
Y}, AAH] S0l oUA= T tf7] AolofA HEEE Di(the
sensible heat flux density, Qu2} &< Uk (the latent heat flux density,
Qo ¥ ¥ AFH HAHQE #3Z °lEH Qo AF ARH ¢
obFd  Aoflzel %= ¥l EXHopen space)lis AEH 2R
EH\*«@QX]”} AR ZA] AAE Wolde dE, ZE2Q 2 TA] JH
2xof ofsf Eet & welto] WHAgsHA Hoth

21 A 2t} & 3



TA FHo] 9%t mEe A 849 HEA(materiality)o] gt
oA AHAQYH F+xt Hjdol| 2ofsf WAt olF(advection) ¥
(AQHE F&E & Aot 18y @& 74 4847 7|9t ¥hEsho]
T8 ouA 499 der AT JO A8
TEsof gty EA] A|AE RO d ouAe ZA FHS 2 #H
E40 wEh HRAbEe]  AlAF] Heg WEHAY  ALd HE
AFEHAQy). oA A2 EH Aol 7H= A sHol wet
zZpol7} WSk, 258 A= FHH A4S Fl BAFEE S55t
Ast7|= jtek(Dang et al,, 1997). AlAEE Sdols v A= 2
diFol ot @ oA MI=(AQN) EAl W =Al FHIZF vhEo] W= Hh
@ (air condition)d] FFE =tk EA FEO 9 BV &%l
AStEHA F&0] Eol50] HiRol o't @ AyA W= Wsfieit.

(Ig*
2
—
Wind NN |
| B N |
E:> T b (e |:>
Q H i AQ Q
A, in A, out
i o @ et |°
[ 2-8] Z=A] W oHA] o]F ¥ #3F(modified based on Oke et al., 2017)

Q9] =9lof & offA] o]F L FFAl(energy transfer and balance
equation)< 2 ZTtHOke et al., 2017):

29 A l_ &k



Q"+ Qr=QutQrtAQs+AQA

Q* & A & EAKthe net allwave radiation)

Qr: QAZF 5ol oo FAHE AAA H(heat released inside the
volume due to human activities)

Qu: dE<% EHT t)7] Afo]9] &% (the sensible heat flux density;
temperature between the surface and atmosphere)

Qp: FE%; FUo] 9t A(the latent heat flux density; the
consequence of transporting water vapour)

AQs: EAIQ] = HHO A% A(the net heat storage change by all
the fabric of the city)

Qu: HEE o] 9] F71H" <(the net energy added to, or

subtracted from, the volume by windborne transport)

TA] AA”IY] oA #@AE AUA] HE ¥A o wet QF 2 Qs
7kl A8 Qu, Qi AQs®H AQu7F WZtetS oJuldity. Q*7F 75t &*
AP Bt ©mt EApE APAoR diZlE Y 497l 2R9 s
22t Q2 7t ZAOA W8Sk ASFRl 59 FUHE ol
g ot Od, Fold AEY W &2 ¢
At Z2 39 o]l B2 5 HiE 9ol IR Q' QY
7t A" WR EF9 ddge S7HA TA AlAE WR o9
+e= olth
SHH Q*@F QwF Y% A% Qu QE AQs, &2 AQAA Hol= ZA
A& (fabric)at
1_ HAH2E9 ﬂM&E«l X}O]E q1-rr°ﬂ s doju= &
WS u|SHal Q= =°| 5717F 2 w9 AH sl AR He €S

Ll T ARE +F € FS(turbulent heat flux densities)©] 2t
l"i—.E_Uﬂ 2 H|EBowen ratio, B =3 ti7] &k HI}ES {5 £

&2 dL&G/AEECE ALE gholth g>101H A #:Ho|Y
/\]iﬂdol ‘:1 T2 IS AA 7T JEHE ddete] AxH BEY Y&
o1, g<l1o|¥ Fgo] B ZEAAL Qo] A ®H B2 Y] _EE

gqo
T =22
2 53 ¥ FAYIE AL T
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Ao] 7FssltH(Krayenhoff et al., 2014).

AQsE AAE U Fo| ouA] Aol WSk ou|stH, ZA] AJAH]
o] QIEeF2EY T2 A IFE H=th AQ«Y WHIke SRt
o 3 wWFor AL 4% EA4s Holoh AT
=9 AES HIY I 9 3k BEARR I8 A9 UHIE Alsleitt.
9 OARE B doEAE AFAeR di71E e, AuEAE IM
?JEE}(Gray infrastructure)°l] S3Et. ¥ A7t EFEAG
A{AcE d71E "H¢A oAt @ AZE 5% IM QlmEto] 5
ot BEAE 9BEE0] oftte] dA BIE WEO] W=d, ic}% F2
ol 5o TF=EHMemon et al, 2008; Oke, 2002; Taha, 2004). 1%
AE(High-rise building)o] U= AFS FHI JH} & S5 WEHO|
S7F3tAeH(Gridharan, 2005), Z=°] ‘7% ATt Eol= & aPKshading
effec)E Tr=0] HYY T} EALRZ QIR 2k A5 9, 204 Aut
HEARE S5°5HA] Yot ool 42 E WEche 4TS EUtH(Zhang et
al., 2020).

E

N,

O

AQ.9 Ast= AIAE U9 tf7] 2E=F ASAIZ 7HsAdol ok F4gt
AFS AEY o2 /AgE Ao H5| F&o]l Rob IV £¥o]
ASFEt(Wang and Akbari, 2014). ¥¥t&do=g ojFo] 9st Wz a3}

ZdkAr gitHch 2 Aog Ad#A QOB Z(Zhao et al., 2014), Z7]
=3to] AstElo] PAgH Gttt v THS TAQ W] 228 ASAlA
A4 s wET ol AES wd, +x, 7], YA & XEs5HA
v 4-S g2 A9l AT tir|ed =8 95 = okNg

-r‘ o
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A 42 =EANFHY 2= 22

SA A2 eld =4 Feiet oA Wale] BAL BRF FYS
Bolc olo] A3WlH A Pt =AY @ 2 uXL FFol
wole] 4 A, @ o), 1o WIS P YIS WS FHow ur

1. ¥ X/ZHHeat storage)

& APE9 FFHe= ZAY E nes
Gt E AN (shortwave  radiation)e] @7]eF ITH
=1, 2L = A AuaHEAME(longwave radiation)d] FEiZ 7] So&2
QARSI Grimmond, 1992). GatEAIG 3} AutEALE-2 &<=(absorption),
E3Htransmission), BtAHreflection) 2H8-& B € w¥E ot oyZA
743 o]EZHKrayenhoff et al., 2014). 7|9} EWHO] ZH 2L E
Adshs dupEANES #HO WA wEt ko] mA& JIFo]
gt YH =T w2 AES ARESHE BGEARE HIARICEA HHO
E4EHE g9 o] FojEo YW 25 &5 YEtHChatzidimitriou and
Yannas, 2015). ZZZYol MIAHHEE o= 33t AFd= FH
HEHy F2 FHO vRARE(albedo) 0.259014 0.99F 0.42 J7HA71H
255 23 I 62.1%7HA] AUAE dFd 4 Utk Hu3ttK(Taha et
al., 1988). Z=29 EZAPE  ofAEE(albedo  0.05~0.12)°0A]
£33 E(albedo 0.35)E WHSHH o5d 2% 349 HEHALLE7L oF
122~16% o= AC R Yehdth(Akbari et al., 2001).

A & AFEH I AHEALEY FHE A 2k JF=

of &% HFEANEC] F7IetAA =Al 94 a3

£ SF¥tH(Santamouris, 2013). £3], 1% AE> &
7 W&ol A ZA9 & F7to| AA JFS "X HGridharan, 2005;
Santamouris, 2001). E3t "UHsto] EojAd 1F AEL E tE Aut
T AE WEUt B2 A2 dnEAgo] R

, B4 A4E o|Foid A& EE ®Wo] ¥
o HHAbSte] A9 REE BT @ EAPLE
U= oKl A=Y T2 HHOA WEEHe AUEAEERE OH E/\]J

¥

é

H1
f”o%

]

o

r
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e
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27t A5l @4 a3E TrEo] Wk Memon et al., 2008).

HHO| o8 ¥hAbE HmEAIEE 2358 EA| 2EE FTHITIVIE
250 WolE A Ho® HEEHA 41 HEY 7]
djFojct, W=7t H2 HHo| W vt F2 HHO
s #He 2= © WAYE #¥W 9 37 F 2= © =4

UElHtHChatzidimitriou and Yannas, 2015). HHAFE BAGZ Q1)
ol 2= EANIY F #HHAZo] FAZHN JFFE HA= A=
By tTaleghani and Berardi, 2018). 1% ZA&°] WA AFL

Sfjoto] L7}

HHNA RAME DoEAPL SheE WEHA EotEE W
22 A o] s Wi =71 wobd 7hsAde] A
TH, EA] 7IEE A4Sk EA] FEHY SRl SR HuEHM
= 93 AYo|A 8= 1sRIshading effect)= =A1Q] HF
25 A4St dE0] SoAHA WEE Is52 B 5% =YY dut
ot 2k ASE 9, Ao BARE E55HA| 2o ool dE
g w9F&E3th. Zhang et al. (2020)2 $= HarbinolA £33 Q7|2 &
Hgro 2 A Fejo] mE 7] &9 WSS A[EF ol skt AT
n2W oFHole EA9 AEC] 10m EHSE A9 Hd 227t
0.06=4 Holzlon, AZHde 238 AE 35 2~203°04 3571
EoHETE Hd 2= HAETF A SUFsIH. vyt 2035 oldelA=
Hol7E mimsiqich. B EER SVl ZAE A9ESE Silva et al
(2018)&= ¥do] o™ g Ayt F7t+o] Wole € Aol B Y2
LS AT Histh d8y ol BitHbge]l &4 bR
S0 A ESIeF Adsto] o At ddE Y 5 dS= FERTth
AZo] "WHsto] Aol Fe T A(e.g., ¥ sky-view factor(SVE),
=2 ZY4|(height-to-width, H/W))+= ZA|S] HWHo| EiF EAl &
&5l Q5|8 dA #HAHol A UEhHdthlai et al, 2019). SVF&
P (canyon)d] HIFOA HiERE 9] HIEE dF Ao YAtE=
BFEAS] & SHst= ARE AU|THOke, 1988). SVF7} Ras
|3 9] AollEo] BFEAY] AAE wWefste] Hoh A F 20
AE& HoFtH(Charalampopoulos et al., 2013; Shih et al., 2017).
T8 ME IOA E HAGS ZA FFE A= AR F

N
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stolti(Martinelli and Matzarakis, 2017). Ryu and Baik(2012)-2 H/W7}
19 o EESHU(the impervious surface)e] @4 ATo] 7P AA

ofsla e BRIstgm, 3D A Z18t8te] whEe ouA]l A%, T,

2A Ef] 9 g7 450l Aol @4 a3E 953 Hoes
Zeleittal Hagit) o= 'Ieloﬂ ot =9 At Au EAY Edy
39 T 71x] BA} g3t9] ggFo] 95t Aito|tHTheeuwes et al., 2014).

AEo] sk 1 aye] s F7tol| JAtEE Dt BAPE SolE ARt
of o8 A whEE AuEAle] F7iete] kel BAREF Sl
FZ AA "o H/W7F Ao dut BARFe] 7MY F8ski, oE
WAL dAgste] S Agol Hls) 2kt SR Au BARES
2Lo] JF= vA= F HARE 523 8lo|glen, H/W7F Eotdas