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ABSTRACT

This study examines landscape design strategies and methodological implications that respond to changing
urban microclimates, through a case study of the award-winning proposal for the Yeongdeungpo—gu
Integrated Government Office Complex in Seoul. Recognizing that the environmental characteristics of
small-to—medium-sized neighborhood parks are shaped by their interaction with the surrounding
environment, this research aims to analyze the physical impact of the new office complex on the microclimate
of the adjacent park and pedestrian zones while proposing an integrated design framework that utilizes these
microclimatic factors as active drivers for spatial organization. The design and research process was conducted
as follows: Initially, from a macroscopic perspective, the environmental attributes required for the site as an

urban green space were analyzed. The primary environmental axes for park spatial organization were
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established by simulating seasonal solar access, shadow trajectories, and wind patterns resulting from the
introduction of the new office complex. Subsequently, based on these simulations, microclimate—based spatial
zones ranging from intense solar exposure to permanent shade were derived. These zones were then integrated
with the urban context and the new building to formulate a comprehensive framework for microclimate—
informed park spaces. Finally, specific spatial and planting strategies were developed for each designated zone
by combining planting canopy systems with ground surface strategies for thermal and permeability control to
optimize outdoor thermal comfort. Additionally, urban park programs were organized to align with the
microclimatic characteristics of each area, thereby defining both the usage patterns and spatial atmosphere.
The study also examined how the interconnection of individual spaces allows the entire park to function as a
unified spatial system that achieves integrated microclimatic performance. The significance of this design
research lies in presenting an integrated design process that links environmental simulation results with the
design decision—making process to derive detailed plans for spatial organization, planting, and paving, This
study reconceptualizes the urban microclimate not as a constraint, but as a primary design factor that
structures spatial form, user comfort, and experiential diversity. While the study is limited by its focus on an
unbuilt design proposal—precluding empirical verification of its environmental performance—it demonstrates the
potential of a microclimate-informed design approach that utilizes environmental conditions created by
architectural masses. This methodology is expected to serve as an effective design model for sustainable urban

park design and urban spatial reconfiguration in the era of the climate crisis.

Keywords: Environmental Simulation, Thermal Comfort, Microclimatic Landscape Control, Urban Forest,
Landscape Performance Indicators

1. M2

A QEAT0|20] 9 X%

ojd
=

:
10,
i3
B

0 B UR] A 2T 22 A QAR opet FH AEE
uix], 7hzo] Hjgjel 22 LA FH @] SJeiME Rk W=t of2fRt 8452 BEARVY, 37] 5§ @
2ol 2RgstH TA] ol tfelRt n)71e5 43HOke et al, 2017). of2fat THolA Feiat 3, Hayattat
T TA REATOIA= T B TPt oid, T 715 STe] Ao Bl n|% Aol AR
SZtoR ujekd "art qick

EAZHolAE] |71 ol 8Ate] AlF Zdnt o8 W] AAQl gk mFich et dIAd
of 2w ofelFrte] e 71 ofuel BARME, B4, F 59 B 2kge] oJoff A=, So] Bt
EARR I (mean radiant temperature) Ut H-8 E7]% Z|4x(universal thermal climate index)+= A7 42Hge A4
ol= Sadt M AXEo] StHHoppe, 1999; oot 5, 2010; Kantor and Unger, 2011). o]=igt 7= &
o U] e 52, 5 ] SEEel M B3t ASE IRt B2 g Afele] @ Ajolrt o) -
A el F7F olg WAl G niHrk: e HojErh
Tt AA EAREE A el | 20 AAlY] e eas 86| SEEA] Fohl Sk e
AH= 27AAeA 97, Aek f, 7 5 ool WAlC R SEEY ol Bkl AdA Iy el A
sdH o A8sl= ARle ods] AlRFAleItLin and Brown, 2021). 8 2Ao] 4Rt 37 29 mg
5 2] 5 /AR AR Uik A Ao R AFER] FSiAY, S AR e AR HE
Sh= 7497 detdolct. 7] n7|¢ 224& Al FRHCR Rlfols Al Y 3eaSE o oF
Amo] A7 FA| ARl EA ZRAE A Hrt 2|1 FAAR] AR FEiE AXE Dart irt
T FERAE FAF =930t Y 8 kol T Bt B ZAE ookl V& B B s
£ 55 AEshe fgsRT 59 AN FAATRE ARSI, 3 715 $UskE AAS dol A9
ARHE S5 7%1 A oh= T8 A2 S Tefobus, iR A 7IE ASsgdelA A9
S 4 Qs AHok= Aol Qe

ﬁi

OI(
FUIﬂ.l

O

D
Elil
i
ful
)
ol
T

[e)
2 FAgRL 43—4 Fok 71E TN B 7R A0S Slel GSEFY BB - Bk $A% U
39 94 7 59 BAS BE < AL AL AL, ol ulet PATATY FA0) HRAE 94
Aok, £ ofF FUT WA TRPPS 24K Aol AU 1 HR). 7 A2 BAS Y

SRR U552 A 54 25(5H 2345) 1105



Yo

2 i 2 v
i ; 1
S I 3/ 14 E apqo
o0 suguzd ! . Y o) =3 HHAS
'8 01X F B bi g i b = 4
[ morzesis [ {agmam - 7o | 9 c (P
Ty ] } e, | 2SEE 1
FRERER

2HL

ASHAM S BAFAE

v
S o

‘g@ s s

\
0 \ \ .
/ Ei=2
1
/

(@ E-D) (AL ALIEIR )

33 1. 2SR THR[C| EAAZAE Sigt 3 HEAE]
2 S5ET S LRI SAEASE ZRM(SSET, 2025)

G0 st W0 TU) S HHOR WHSKe Tl whel, Walhe A B Thgste 4
A B2HE AesH10] Hae gt Bestct S5 A9A AgoR QI8 3 W2l Ayl oY 2%
AL Uz A §asl] B9 TPlE 202 APH0R Mels BhE Agsi, ol 39 370 7

2o} mR2Ig AN AR AAE 27E opIg A0R B

2 e TRTET T AL SAVARS R o EFst0] 39] R AR wigkor, A oA A
A 2 WA B3 A Ae] FAE A A7 T ARe A wzl It A o) iy
22 AEchAt gtk 2 HARRS A% AAPE QY 39 9 Haje] n)y| 9] njxl= e ATl
dog BAHs

4 1, 7 A0S vigos BA] ulee AahoR dedh wARY A e A S5, 3
7 Agelolig S5 w58 Pl dolept 39 Bxiel A4 meae] A4 Wl oo, ekt 2
AP AR AN TS A el Ao sk St

)

rol

2. O|ZA HiZ

2.1 EA| 0|22t EA| QEAT0|A] FOH

A
EA 1718 50 wixjet BA FE|, =4 22 5o AeAES Tl FEe =44 719 e
BHOke, 1987). 53] 1T ZA| o= A5E0] et Wizt dx4, Fed, B4 @ SOl & 9%
& TR, o2t 84S LA oRF7e] FeHEY} olg eEe Aok 78 8lo= A8SHEmmanuel,
2005; Ascione et al., 2024). 2 A3lEh= 719930}t AEAQ] EANER TA] v]7|$ 242 tRislelal Q1o
B, o= ZAl dA@olt t71ed 22 e FAE ARA EANIS] FIAET 7, Uoprh xeEAgl
49 A Aslole kAl 3 AR QA=Y girt.
AR 22 EA I eEATo|AE of2dt A v
QAET QIek T Aol TAERY] oA EARA] Wiiel S nj2l= ded AW avkE AY
Hom 2RIsllon, ojuff LAY WARME FHE TAZIRY] e 9 157} Zo] J¥AE ERle 8
AE9] A =2 Aol Hole Ao UERITHWu et al,2025). oErt W A7 LoA] ZAFA W Ha)
ZF 9] n7|% EAS A dolAe TARES] n7le BEAS e 3 WEA, W Aol o &
AT BEAF 3 2xE AisiilthPiopp et al.,2022).
TARAS olke 1T - ULl AEHt BRSA B3R 2 39 AR Rt A3y g2 AH
of ZEoh= Bl%F BARF ti7] W SEAE 3ol kS viAH olE ol BA] €S IA /WMdske S4%t
52 S8 Bowler et al., 2010). 5 7Hwms eioF BAES 2ol 2L Boff 42 sl 27]0] L
L aE 7BW(Wright and Francia, 2024; Fang et al,, 2025), o9} Z:& qil= 391 ot gHE%]
10 SPitElo] QI A o T EAAYS FIATIE F4 84 ZEIITHGIL et al, 2007).
H F o] AP ofel o] EefA A A oRgtt Gl st Rk nidich e4E wEA|

—‘O[I
B
flo
=
2
s
4>
%0,
rr
ol
Fo
ek
g
d,
ot
;

§2 i N

rok

106 | SF=EZR SIS A| 54 25 (E@ 2343)



=
A EA W 71eg AR 74 ,
ofeit WARIE 29 A% IrjsiEl A e Rolul, EgAe] Bien dgasl w1 7|
0] Gl 542 Bt
EABRS BAA0] debdnt RS 423 AEe pHoR A3HoR AL 4 ot B age
A TRE AALe 39S FAT A

= [}
parch) 9] FHo® Aoy, EAREHS] 33t 12 H AAE Hshs 2 - A - AldE ARl A oPlE

AL FQ ZHo= sHHAntoniou et al,, 2018).

TTE B0 dpdRIet fARE 2718 T BEE FESHL dARE
255, v, FFEgRIset T2 ARE 83 AR WUIE VR ol AWIF 4 Qe A AVEIeE
dFHor Hu - HES 4 gl IR AEdith A AuRes 5EY o, I uixet Zo] FEid
(morphological) W49t A £37E AR 5 A7]13H (bio—climatic) W42 Ad%cHLassandro et al,
2024). £ AARMIAE tiA] @502 ofdEls PTET APAIE FEld WaR B AlEFolE Sl
g £ 25K A RS TEslqlch

F0] ok n7|5E BAsh, ol Eriz 390 8 248 A

H, PAABE BESe ATl 248 SHT IO o TPIE B4 452 e BAw
o olefe ATelE £4%, B4 59 WE a4s A4 Bk 940w S, ol B0 TAK:
Q40 BAROR AVIAS FRUC BAANE SAslo] 545 A7 U B A Folle AAER 7|
420z PR,

oleftt A5 T mARBY ) Tl S T ARE e 528 F 5 AR, A nlE
W3S AR WK R 2HE FAL A 940l A8 it Wl st WA SR, 1 2
FolAe) BeTR 7, ol8A0] HoR 1 FFsHel Tt Eok ArHoR ARKAOR olzold gtk
ol 3 Aol e T Alat Bk ol kel =A oIS AN ek mEok, ol 31 Z43)

o8 By oz FARlhs A AT AXshaAt it &3 Algdllde el =2 w4 2 v
¢ e HEE Hol, 39 3% 24 209 74 9 olg Beor QAEe F9HA A ZeAAE ARl

rir

gl @] o] ItiId 2 ).

N

3 23 45 Aue} 0Pz E4

£ A Al 370l e AFHeR WP SRR MBS0l AMEHL Stk & dtelM=
Landscape Performance Series®] Fast Fact Libraryolx| A8E 4% 2% =
0% TAREY] TA] n|§ 240 B 7Fsdt 7 AR miAUSY B AES AASIEEHE 1 D).

=
SIS AT ST B canopy cover), B L& A, 95 9% A 5o] otk oS 5ol A B8

AlZzf|opd =4 S2HE = AL
OEdsgetsn )| -opEmer | e V| - senEgamaEe) (Y| - 0Pl ases
- 2 9E - Bzt ~ S A 2t - A5 0|8 1o R¥e) INESY
OIS e ARl 07|% A% KBS

"2 o) e

33 2. =A| OP|E 3 Eeloild = A9 91|

SRR ASS|A| A 543 25 (83 23435) 107



ZAl O7|2E 283 AR 24
B 1. 0pI% 7l 39 AE 9Bt 27 45 2B Y 4 X8 28
s = s A8 #Hu 7R = B0 | 48 =2 g3t 2 2494
Anmzs EAl £ TR| oF 40% $RIIEE0| Rl 7oz of 40% & SH Y 2 2=
T efet 71R° THUIEE H FQ =l 7t
22 i ot 2O A9l H5H T7l| 4
25 el ofst MES of |.9C ERHS A2t 2P Fo x4 2 Z7lf| 5 3 ) w27t 2=
ABHSE 242 Heet] HHA
oo T7lo| HAR 74 T ZAH OILR| 196W/m?(sun) A7 S| 28 (== A s 2 =/
0O oL— = =} o\ =
— 50W/mf(shade)® el + 2E) EE FIRLIE| 32t =AY
EAl _ — _ o —
st 2 Al 7|gE SR Bt AN BHS B84 HHECL 52 W2 B FE-EY-FAEY Y | SA Y EEA g9 =7
=0 =2
M HIALS = THIF ZAF 22 Al 7|12 ZAF [HH| A|EH 2 THIAFAHEEL T2 282
EH SiktE(albedo)0l (2 | MMM T HE A| 712 B OH| AEH 2 FAEE: ZAM A8S 23 o) w2 2t
AEHSE A2 ZIoH 2k 10-127C UAe S5t #HRE Az
EAM TR A ZHIS E3lI G544 JHA Tl EAM TARI AE HOZ E5}
EaN T2 7 Sz B 232 8 3LS S5 g i & £ o-‘-I"!T'_' TT= oo S O 2 2 7%
YAERA 24! FLdzt ant |
AZIAN ZH TY|1RE 2] C ZHA AZ 1 7t Q SH ol 748 |E]|
AT 2 T7j2E 2 FENE FH T7IRE 2 2.6C #& =0 SR A B 2 ARLE Az
T of 1.4T ¢ S BIE [ Az s
P =2 7|t @4 QF A7 | AM THE 2 A ZIH OF 80% 9F MZ AR | £44 ABH 2T A2 L i T/
T TS =
|42 Ffrmiep EOF 122 U
SR TR | A3 29 AT |Al 422 B2 ATHO| 29 AEHinterception) S| o o 1e 6T AR 37 nk
At 8 A8 [
NG O B AR 2
AU (LAD) & SME =2 LAD 50| 42 45« HE n'_:I;H_' TE 3 EAE A B S s
A 445 -
AM 20| Al TEE 27 | Al 22 U AR SN SAUS Sl Ml R0l | AM £RE F 2B T EAS U AlAZ T7H| pE/AMAR
= = - - = |
#8t 7of oF 46-729%7} |2 ShIEk 0p|% 23 715 28 R
Oto] Z2lnt Al HPE HIFOZ et
a: Akbari et al (2001) b: McPherson et al.(2005); ¢ Brown and Gillespie(1995); d: Bowler et al.(2010); et Santamouris(2013); f: Santamouris(2013); g: Syafii

TR oF 40% 4
2001), A&t 42 Fhrn]e] 7=

al,, 2005). T3 5 Aot S T TA O SN0 AR PR el Sa7E G nIRIth H7e]
w2 AAFA B9 Bt B olvA] ke oF 196W/m” $591 ¥, 5 29 SlolAle oF S0W/m’

203 sk A% Hebieom, 1999, Ol ke S S 29 B30 olglel B

S A AT 94YL HofET S5 Bl S A sk B4 AR, 94 AF 122 2T

£ A gaAe 97 *}EM M= oF 80% olde] & A APt Hard HE Qh

CESRIERE RN

Qto] B GAl] sigoke

=3e 5ol ASshe e

Qs

A7 2HS Do
et al.(2016); h: Dietz(2007); i: Xiao et al.(2000); j: Gill et al.(2007); k: Scharenbroch et al.(2015)
S50] S| E o] LA dgh Aslol aufel 7)Eo2 AAE HE Qlom(Akbari et al,
28 A7 AHAor AEs 7oz HEQITHMcPherson et

]

Aol HZE AV Tz ol Wk Aol B, £ 7|
skt siich ot & o] Ae

kS TE3]
e A ae Agelt 7]

ot

273 e A% H

(Dietz, 2007).
51_ OJ]ZIL‘: 7]}_
'__—‘] % uﬂﬂl’]ne EOOM /\47:"
gH, 7 Adefo] A mAg Aol w

3 Q0] Sl Alsise

!

d

o=

ZAS5|2| A| 54H 25(EH 2343)

108 | sk=&



B

o2
FiN

k=3 i'
iy

3.1 CHYA| EA] 2 23 220 493

qvezIel YT e LAY S9et M @E 2 EA A2 RS JleH, oF
100m diele] &% iz 4 A%y 7}1%11]74]7} EA B 720 Ve e Fsil JlrHAshd, 2024).
V37 S50l AT Aol TRt A ge] @4l Qi MSole AS SR EEvte. E9E oy
A TS Atele Ak 28413 524l0] wAske FEETAGC] ARfel] BA wE F8 BEHoR 7
SoRL Atk M B ] o QEAHPIAS AlofetH 2] W AR FHEAE BERF AFA SUA
o] Exlolgo] WEEtHIH 3 ). ol ZA] 7= Sol A FeEAA FAEE Y 715 A
2 =7 7kl A EA S sitorA TE sshl i,

2 FRAE &8 T Aol A=A TRt %’*"401 Apialsle 39 33| g 230 Mz
S5 2T Zo] V=l ol ¥R 27] TACIATE A5HENe] 18 doE F
o] F= 7B ZAS chest o] stk

2, dvdA e A 25 720t ZiRAARE A Sl #ekA] G Ve 2o AAsiolt it
4 330 B TH WS FHoP| el A AT A @SR skl 3 AAlIME B3 A
T 7hsstes ARSIl
=4, +99 384 oS Siefsal AEAT AH % e 39 AR fel AEEe A EE A
| 7P ifstEe. 2% BE2 BT ikt FH A 22 fARE AA| Q0] A miAS JAS
A9 ete] 2kl /\%‘711 E59le= ARt

AR, T2 EeS Zlstll IRt 2ok g s3] QAIE defele] A5at Alskd 53 Alele]l A2
TS ol AHAQ B SIS AReiolth Eet el 2rje W, oflold § F8 A4S TRTHE 3
Hgom Hixjsle] 4, Aok, A5E] AT dAder dBse B FH 3550 YEHIE

'~

E‘

o)

ox.

e iges Al W = A7 thgAle] @ g nprle 230 viale 9 AlEd
olde Tl Atk 1 ANE Fd 33 nE 7 99 AR or R WES o HollM tEt

3.2 FYA M=0f| M2 B et AfE2old 2N

A AT V)R 2L HigoR AL Ao mE k] s 270 Wels B4el] 96 @
AEEOlS SASIY. ABdolMe] F7HE Mol thdie} 91 EA
A G4 sk FH stEe] Azl veke whet SAERE 350m, HE %}5‘—3 550m RS BH #Hoz
Fekirhad 4 H2).
2 AFelNE st ARARe] wiA] Wste] whE m7lE ege] Wisks AmBAI} sholv]ef, AE=e]
FHet HHZMl 14%314 FE ‘i":*% %‘49} i 205 SHeR o Algdlolde AABia dARx
= 85t ARER £G-59), A5(6-89),

T2 3, Q=TT DA ERQ} CHARR|O| QI izt
A 75’}2"“ 271015 (https://map.kakao.com)

SRR ASS|A| A 543 25 (53 2345) 1109



O3 4. 2 AlZo1de] SZH Helt 3atel EAMRE

[ |

Do

e

e: 01E(6~8 ‘

JZ 5. ARE S W 22 Y SEE AEokd Zat
e - - Im - s

0 3 6 9 12 15(hr) 0 2 a4 6 8 10(m/s) F3&

=2

52128 299 89 BHOA, 124, 15A)& AN B8 24 QeE 1R BARE
(AWS) FSEAYGL09] 20059 ARV % 0 FEARE TFBolel AW FEPH AT 542

=
27102 Wgsiel Fi BAL Ast

7R0O-119), A2(12-29)9] stF B 4= AR 2049 209), sHA(6Y 219), F209 2393

il

Ageeld A, 39 Wi GRE0] $7PE - AEE WA FSiop deRde AVIAT vk

@ 9%
AN B FH W BE A ol2r b, FeARE SRl ol tekt Wt 270] Fsh= Ao
2 Uehdei(1d 5 20, Ao 39 1) U $820] A 71 QAR BRg 6l v, WAt et

[R] A 543 25 (8H 23435)



21, %Y=

PG ezl FARE A% Tzl TR A dRA BES B AdEzs o83 s B
8-1241710] QZRIES Ho] o) JeFiAle] Bo] BAE W, ALl 1-TAKIe] 450% 87
994 40 9 7o) BESKIKIE Sa-5d 2

WAE(96)0] SAsPY b olge] B9 B4 A3, E9 U GRS we Fo] SEws

AR%S BAHIA Se H2). ol W} o] 52 W 4SRN AEon Je Be] e
% Se, 5 AR, TH ASEoR AR81)Ade] AR BETo], AE0] GRS et ] U
ufeto] §eluie s8] BHHUHIA 5 5h 22

3 QA Agule] Hish] w2 oaiio] vislhe Thett A mele] A gk, %A Afglow
Ak 7154 54 Aolg Aol 54 melme B8stas Gtk ol A% ulad] ofs) BAsks S
2 39 AA0) Bel AR 2A0R ke 71E TN o, o) B TEE ZAShe B4H - 29
| A7) Qe AaEow sl Aol

ofeiet PlolA Algelolon mEE uNgEe] T Wag B9 B0 T2} grs ARs T
7 A% B2 olsleldirt A2 Pt ol AR Golo] YRR Aol Fmwl B4 32 7olit S}
719) 97 Apols a7l i} A 72, AR WLk ZAshe Ao A4 AmeA vl

riol
o

r
rl'

Al 7l 220 R 2] 2 74% T2 oA QTE= 7]

3 FEE Aokt sigink dhd Al T 383t 9 39EAt

7159] BRIoEE TR ol 3%9} 3 Ao 2H5| 4585

= . 2 Aolide B shte] WA =2] o] ofel, M e urle X

& EAS £851 ARl 37 AR dekAt st ol oot AHERS ZH= %] q1 oX

n7|1%5 gedt 8 Aleko] ofet 3o B3t Fxet ma e 2= A xR Mkl e
[e]

v




Al 07|58 B83 EA|

b}

r

%
=

£ AE 2 et umd el 29l
& 2219) WiA7 Fseech

olof ol thi 7120t B4 W] WIS 94 E3 A7 hes v 4IHE =4 - 4% 209 B
7 Zol TASRA, AL of] Aol A% FhoR BaEe 37 720 7R B2 AU, o] 39
WRe) B 100 0] A Brhom FASHGIOR, 4 BHe AR TR BPE 23 olg 21
& ASTA BN Y B Al Pl o1 Fe) 2 Bkl AT 084U AT
FAOl, B9 AV QB 2, 4R 29, A ol 2o A thisd #) S
2 4 Qs st

oleldt B9 BAEL 3 249 A B2A w Y AEe st TAHA, 5 454 20
% AW Y PAT] AR B5L 485k I, WVIF 20E g AT A 932 3
ok F B, 213 54 ket A% Z2I9 Aol ofsis Aeld 7 5 Az O 44
27 Adz TR
4. 0P|% 78t S dAzE
41 0P| 282 o M7 e 24

Tl EET tl7lS 7 AR B2 B0S vigoR 4ol ol vlE 282 39 A0 227
o) g AR stel T 300 NS PHAIT TRt QEARIA HRTIRS 488 4 e
e 29 12 AP0 e Ak, W ] 0 AR I AR T 3010

E

2 2GRk, B AR 9%, 5% & 34, ‘ZH TE 24 5 HEA A 7l—r-i 2855k
5] 2 Aol 3 W A
surface system) 2] HHA 28 Mk AXIICHE 2 %‘i).

411 7|5HE SAE AT 42 T 2
TA] T 5 Al AT A aay # ]"/]E} TA 07| 3PS 2Acks ARl 71 24 <
(climatic factor)Z 7153ttt —Eﬁ] *_, a2 XIS sl ZHRES B 8 Z7]9] LrE L=
g st T T FH ARt ofg fﬂ’ﬂ*é ol SagF S HHItHOke, 1987: Brown and
Gillespie, 1995; Gill et al., 2007).
S5 en] dgh2 oF dojq HAT 7| 7)gt 33 x| B-gsteo ﬁ%@}?ﬂ‘:}.

ro2

i

o,
— gk N
ofd el
o

dob N ol

ofl!
o
_0|L
2 o
5
X‘a
o
_a
i
_>,L
o|. "
of 1 o

o>

9

1© I
rlo
o,
flo
o
ox
ol
Hi
J}ﬂ! re
oli
2
|o
=
oo
>,
of
18
Mo
N
i
1o
R
-,
f
o,
flo
4
=
Tl
_‘L
2
ki
>,
B L

HE A 4§ =H %‘ﬁo Rk ] A ﬂlﬁﬂ.a_r«l E! % 5%5}““15 3314011*1
d 1

1 g xR %%?. Adz 9}7" ;‘]O}‘ﬂ/ﬂ FEAQ
o] &5 A %J—J O]A‘l AL Mgt o802 A A (scattered canopy)'E £7F Wxo 4
A 5Y9& @5k Ax=, 3 gl A g1t TRl Agwm, A 59 &

Aolo] Ao FAsto] ol 8ATE A MEE & Sl BE ARtk ERF ‘A4 e (continuous

A9 A Fxe HYRel g FHA AgEo] Haf A A& &

deloh= ke ARtk EB3 AHQ R0 Hige Fof teE o
o2 ‘UHY Au](dense canopy) = & AA

59 Y =2 W 2RE S T YR

Olt

112 | SH=22AS5|2| A| 547 25 (EH 234%)



21, %Y=

22 0P= S S& 2AE Slot 7Hel| - BH 22 3

7j2nd oA ey 250 T2 EY 71z 7ts A8 2t SEMz Y 3
HIS{ FHLI Lo Aqlq 5k HIAF AZ| ZA QI ALPD oI O LE|
7Hoo H—Ll'- | oc o Tt-l—g-l' 7\|°J—/ o I'Txl :—E = 3‘5,*75,*, ’2’% -g—?_l' I' T ©x |' | I"l‘,
(open canopy) JHLEl Ofof2q'd W S UHELIE S
ANl 22 AR IS SIBILIE. LE|LFD AKLH (O
MAY FH ) s |:|—|_‘r‘—E| Hxl/ Mo oo emp oist | Aci 2 SIS, = |LFS, AELER,
[F-7)=m| 242 (scattered canopy) Aot = U HELR S
o435 LI A1t o 24 [hH 1o
|_.—|o Hicm| o« -rt_ o= :rli/ b3y i._}jé %% goyg /.‘_"i—.HE, sz E-HT, |'|2 I'—r,
(continuous canopy) 2, 3R, W 7Is SHISH IR, 2RHLIR
LY | e =2 A g/ |3 S oy 2 A W SAls B4 27 MOILIR, AR,
= = =, o
(dense canopy) AlZ ZHo| & T2k | st ZuM &7t i HEME(I0], LELR 5
HEA DAb
CETES | ampe Az =2 o 2% =y SfoN Apfma
(impervious paving)
EAM TTAF EAEHS TR EAM EAEZ A
(permeable paving) EtEE, DAE 2 %ZHHEL‘TJJ
AN 71HE ZE 2R 2|2
HETRAER e e 2n, pie 20 ot SIS 2, ) 22 me, oy
(vegetated ground) QAZ=|H
[Hi=H-2E M=) Az VS SEY A5 2315, | AR Y AT, 45t St CHA] ARICH, Be zsiE Az o
(vegetated swale) AR 7|g 4 A HS=AI T
A4 A A1
(Wa;:rc’f:ure) WF N L Wzt A B2 QPR UM M

T B e 4 Al ofet A BES ok Amet x| oS I HeE) ER
i) 5

LAHS EjF BALE g4olo] A HH 2L E ASAZIE G, B4 ot A JuE A aHe 4 248
Aolety ZHIAES B FH Ao 2 gtk guls JRItKBowler et al, 2010; Santamouris, 2013). BFEh

A AR 29 A=l Z—*f?éﬁﬂ‘j =eA] okom, npRt B3 Aolg ZAsi= vlola= H2H(micro-terracing)
& R ot AY 242 A Tl mE 47 S5S ot AR ARE ke Al 33t
A Ax-550] 874 IS F/deks 7R 253t

LF T4 MY Fode EFFTE A8e Fashly, et £44 g Etlole] Agdoay
@ F4E FoAE ot Eﬂ%‘ &50] 7Feote® siglrh B4R AMgo] E7hfet F2 F=o
o v Age] g T AR Friefolel AW 2k AeS ddfetal, FAl FHA ¢4
9} uilrE fr=ote= 74]945%5%

B Ao 39 HRS TSk dReh 94 5A4S JkeoR v 492 TS o) 39
o8 EAdut Adlsto] A Hkos L85t “ﬂﬁ B4 E(mpervious paving)' & ZAEL A
T EE AmE gEm Folt ofIE 3kt Fo] w2 o8 e Y Akge] fujE {YEE 31
o} ol FlAle Y] 4 A4S YIsl] 9ol S s 29 3 Ao Adske WAl
oot thel® T4 E(permeable paving) & 4 S50 A2 *ZJ som FEr 39 Hiw
B SEE) ol T2 o4 ARE 7heoH ool AR 4 A4S
e Jhdshes g ARttt ERE A 71N ] E A (vegetated ground) it 2AI9F 22 Al

WTH 2 AR B A2 e, o2t R w2 Pt aukE Fof 39 iRl 48
o} A8 fR(vegetated swale)' = AT B EQF 25 AYolo] HES 558
1{“171 ARE fiteshe AY 30 AR, 95 72 AT P =24 28 88 Fst 1]
J% AAA HegEle] Z]ofditt Bhael, ‘A (water feature)> ST W2k %
4, HiEH g ko] dRe Felsle] A8siqlt

r
9

|, o
m o

rol

o O
>.
1o
o
_{

3
i
1©

N

_1% = 0
H
o3

ok

g

[0

)

ofl

%

=

ox T

N 1o,

N &
2 oo B Mo o
PR N 1

|

By o TE

&

Hior
B o
_]_L4
g o
il
oM.
o
Y
iy
ol
FfF

4.1.3 = FcO-HIEH Zeh M2

=
A AN 45 Ao He} vk W2 27} S22 AP} ohjet 29 2009 urlE 97

flo

@4

SRR AR A 543 25(EH 2345) 1113



nx
=

mlﬂll
)
Ol
&
ORI
o

of= B} A|AHI 0 R 2Bl S8 Ffals giof BAS xpdel &
olol, AW FHE & 47 94 Y5E 2GR s St
B Aol ofefh 4% Aol vl Heke Adsiol 39 o] A
P 37 e 2Bk sttt S8 Aen ok wew dae] &
et o1E %= _ﬂam At A7) ek

=

42 39 URAE{EAT} QI
iy 4 el

QA B|% A 37 T SN B B ol 9] B9l Brom AjgkEsic. olefet Al
o] e vlgoR 2slglon], U9 olg WA u]sl 2710] SAe] et A2 hE Ae)
Gz 7 4 gk 2 AR B9 S 2 A 1 Ade AEE, S e A9 2
$ok B9 olg:2 B BEAUN, FA A4 Amriet AEW B4 Bgstel At AR
st |, A B Jh2eh 5 L2 Aolg st FUi £AS ok ‘A
I olett A 7 F AR B v oIS i S 4 S0 vdell

r

°E
aft

(¢}
32 o mle > 2 rlo

g
=

(e
fllo

ox, Al FI'
O o

i

ou, o 7 Adel] &ohs AR $750] FUO] TRt o8 Bee IS A=A,
4.2.1 S=A|oret
A ok A7) B} g me1do] ol Tow, SR 9% Bwt s e
a SPRONY SC[umen | b-EATHE segen | ¢ DELAOE A&
Central Lawn Madang Playg d Madang Fitness Madang
SYR/TLE A= i 8% SYR/TILR LAt
>
= 7
d SEMEE OC [ hgsshen | & WHE+ 352 [DC [ waiesten . RpEILLR 2hex] DC | s
Pine Grove Lounge Cooling Mist Forest Birch Lounge
Sx| /A= SXI/RE|CH SX/AEBA Y
g: 0F| ZRNY ol 2SI h: O[IE H2|% SlASINL I i HEZ HEFH
Outdoor Shared Kitchen e H-‘I | Event Oak Allee Forest == L= HE‘: | Metro Sunken Garden = Ho H!: I
=2 YN /=R BESX| /st \

a7 7. 3¢ |YEE 2= A

114 | 3t=2

o Hi 23

-|EJ=

AL

%8 Cjojo{ 12

FolelA] A 543 22(SH 2342)



21, %Y=

B Tc| oig

Central Lawn Madang

P “’TE}:? ».

G PR

pet] f =) »
fron Sqaure - ey »

a2

F, - ¥

o 10 30 50 (m)

O3 8. S8 DRAEE:L} 1 FAE

CEnTRAL LAWN MADANG b: Eoopst PLAYGROUND MADANG
= DA/ 2N % 210} Y 0|/ HUSAH, YLK

it

FiTNESS MADANG

RTINS DR SEIIFET /AN 2 2120%t

J% 9. EFAIR0NE FAE

WP TSN 42 Aiol $4 AEBS ) B WO AN BAsles Al ol
BN B4 Aolol AL SRske A0 A 59 B ABel] BET ALY 292 Y
Koz sieka 9 4.

TEd o5 v 39 950 MR A $9e Besl] te Alg D5l K5 Bz Aslslgl
o} We v MES F40s WY S Aol B5 T PSSR el A
B IS ofch FYUITL U el I chite 2 Y B Y of
50] 7R5e BRIk MY ] TEE B9l B Uk BHS AL U9 S 2

Ot

-

Nﬂ
0\'

SRR AR A 543 25(EH 2345) 1115

J



202 Tpsohes Al TEUA vl ofs] £F A APE B B0, A Aex] 1k
£ 9 A Hgsle] £F ST FAo] FEIHE B3S PYONES st B4 AR ABATE vy
2 Atk ol v e ofzlo] olsk A4l Ago] ol TR, Y Aol £44 ALAL
Agekn ot 98 Aol 7152 Aok ARSE ATORA o] 9] YL Sustst siick

4.2.2 27|54

HANTA £ 42 Aol £44 B Bof Dol ek AR 3o AREg oL 4
S Pt AL S bt el 97 20E BEst] A A B
Aoh=g Sk 10 32,

49 RS ST B9 6199 08 o FUCR. B0l UL 49 F39f 4 Bl Al
A AT AR T3S AR, 8 430l Tl AT H9P] e, I FAY FuSo)
P A2 UGS ARSI PR T 45 Al skl A WS U B0
2, 47 el PSR S W2t AU 24 FEE A8 HEpTolol] 4 o] of9eid ol
o e A BAL WHskes Agsiart B3t 4o 2UE UAH B4 Bl 2 el oA
a5k, olgtel AT ABL oKt WA AL WA Gl F o, 4y AmAs 2Y

Slo] FUAT ANE HEShES ASshch B 4ulo] AAURE U A Afsle] & U] FEele Bet
i PR BOVIE BYUCL Y ZARA S o A4 729 281 A ATY 3L B0, A3
FHO) AW TRE o BTN ENS ok, T & A sl AR 30ae BYRoRA 18T
IS BYEHEE ATl HEFY ARl SAlslo] AsEEOR AALTA ololAl S 5EE §
=5k A - A0 A9 He= Ak

Ak

42.3 EAROREZ

TARIORR S =4 kst 2 DR d, At dluelel B9 sk Ho] oR ATt ols
o B9 553 A9 B ERIRS 285K S HE £ Bl WSk Do B, 48 5L 9%
she n1E 95 B0R ABSHES TAKIKIY 11 A2

ofe] PAAS HAA TS At 2] Aole] dAX 4 Bkl A} Ll SR B
oz, Bk AFE B A2 S )82 AR B4 BoR =

akx

asEARY

JneAx

D4 BEIIRE

PINE GROVE LOUNGE

COOLING MiST FOREST C XIELES 212 BircH LOUNGE

ofsEl DUE AR/ ENY B 4 x|/ AN HE M/ UEUS WY &

J22uey

254

3% 10. 27 |ISEE AR

a0kl 3/AE

OUTDOOR SHARED KITCHEN b: OlMIE 3Haje EVENT OAK ALLEE FOREST CHER M3HA METRO SUNKEN GARDEN
Fhajoffel =Y/ 2R A

UAES A YX|/ R £2 WIUE USY BXDF + ZAHHN UEF/RotEE et A=Y 1 /MY 28NS

J3 11, EARI0RSZt

FAl=

ZAS3[R| A 543 25 (8H 2343)



21, %Y=

@ 59 gsigion], at sl ol

r : TA] 7l2e ue) 845 AF =X

2 Fles Ao A 7E5 B9 ER BN sk 2% 1S 959 BA uplE 9% giom
A

%

7

4w
s &
>‘
ﬁ\m =
58
ol 3
L
o?;i SE
l—g ~
L i
ox S
o i
o T
el dlo
Sy
i
Lo
o 1o
=
m o
N
O
#y 32
rlo Ut

E
c

speleint. vz Aagd-e Aokl TUe sk A2 Bow, Aokis 44 ddn 740 B8 -1l

<k A 3 foll 2] el ek Al A2 A S A el el 2
76 ol A ST B9 8 Alolo] nlr|A 9% 3 A ol :

oA Al ) B ALE WE 27T o) BRI Aolo] AS ToR B B ZAsH: A

A wigeinh ol o 39 Uole B5 B4 A M Bt deviol 9 A 37, 19

T EASh 3RS Ak Wl k] W WAER, Az OE IS 8 olg Ade] BEshe EAEY

OHﬂ

43 42 T|-HITE NAY U 27 M5

o A BARE A 3OS 27 598 X2 9 o] ohdet 48 Auisl e 72, 1ol 48
28i0] BY shte] i 97 28 AAE0] FRRARA A5 £ Bl 29 A2 o 94
S B TESE 4R 8 7E2 B RS 27 ALE 9 A AUt 12 3,

43.1 EAE 7Ht OP|E 2E R

B AP ARISHE EARE 2 A Bl Al THE A4S A A A ShAh WA ez A
QI oleit B T B A ) TS vebl GAsie S AoR AETE £2 AR
smo) wEsh o] uleh Gt A Ee B4 A AT FUAEY] ol thEA| Uehdol(Wright and

R
N Y oy

VY e

R - S0

T 4 o
— H i i
el ————— 8 L \ A i e S \,
‘ C ‘ ‘ y ‘ - (=, AL
— 17— H = ) —= 5 = <IN S —=e o — I

2

a: [fEX EAl& 12 b: 2 &S HEYI

J3 12, =A| 0P |2 ZEE 9ot LB EAlE 72 2 & &8 HIEY
ﬁaﬂ' oASE
s <> as 908

o

SRR AR A 543 25(EH 2345) 1117



EAl O7|2E 28 A

r

%
=

Francia, 2024; Diaz-Calafat et al., 2023), &3} & W5 757t AR A= v7|$ Waido] AL ofof

ohet AU et SPIeiAITHChoi et al., 2019). ofe]l wieh A 12 2 459 w7|s 24 712 Zjoje} o

%, 7BEE v, 22| & Afo] Moyl WA HiES 8 A 94 Teolgith 3 dx BAS 7]

Hro® 7h LAl X9 i Awen] PR gt n7le 284S dol 3H E9IE FAeKL ol e
S 2Aok= A vl AEohe s Agsilct.

59| Hjgde 3] B2 55 AR BAlO] SURGHAHES 26k fdor Zg3tt A b

| % A

EpAEtolo], e, Sighirel Zo] Ashalh £l o] £ $52 ThEii} HEE
1
l

B2 Ashck W AT, A, oFgRel Zo] 28] Bo| e 3L WA F1 AL 3] 4
golo] 4 el Age T oJwsin

A 550] E 0me) G} Hshe ANl £22 ofe] 4 JPHoR MdHoRA gl Frd
A Yl Q18 ok dAES fEsie G, ALEl A0 S8 Aok WE Hug oz
stk o, LEIR, Baghinel 2o Yt S Asiste] ool 2
Aol Egele AAFS Shste] 21 A
Wik QAR oE B ZAfSle] XU BES £8T 4 TS ok, AW Hoke A% ARl
o2 FF A0E Sl Aokt BE S5 Al

1157
i)
Y
o
fjo
1
I
_?L
N
Y
b
I
A
&
o,
oy
1
=
rid
i
]
_?L
I
=
rr
N,
fu

ol it RBseHEo] YRS Fislolrt

& 7R ] AA"E tydAe] 8 27de] ASAoR digshe tefdt 4E A4
X5 Hols A HAE xiste] Aslglet. ol A trde

Z =& A b 7K H2EBiotope) 08 715 FAKEE 7RIt ol 83

=
Azle] FAH HES G A AU B oW T, 25 5 O AET0] ANT & 9 A

ol

=

o =
2 ve HUE P Ok R UIE BN A0, A We e At gEE vt gy 38
RO sl A0R Uik olefdt 4AH 202 FUstel, AHoR 95E B34S INT 4 U
AE 9% FHOB £97 B4 BAS RES, Q91 Aul] SkEsplict A9 A9 g BT 4
B A2 Tk S
ulgl e A EROPT A AN ABRVS), Teln PR HA 5 $HA4WPDE FHO
[e)

o Al B2} B4 AmAS WEe} AR, Ze 2de] 49§52 Al

ol
5
i
i
Jm
ol
8
=
I

ot #=E &8 A Bt v 7lse Hol, M50l FdE A B oA & AdEH nprleAe
2 F8oll At 37t 2248 /9 Uobt ole ZARSY W AR TIREe] 2 v SR A=
o EEdol BEF & e A B B4 Ttes Zg 4 Qlrk XA B AolE et A Al
IES 72 -589 & TAHIES 2 A5H 30 725 olFH, ueRt As 28 #82 + %de
WA e As. ot P2 71Ee] BEE =2 Xz AR Ziksa AR s 2t
T, 59 U 954S AekemA Bt #7201 52 AAE 94T 7hsdE AR

Z

5 &

2 e & AEHlPI HPEE TiieR EA| nP|RE 33t 24)9] 554 Az gt AgE

118 | SF=ZR 4SS A| 54 25 (E@ 2343)



T I 249 7F02 SHRORA, DPIF 23S Bt B A
POR AT 4 P BRI oS B9 vPIF AN A F7 AR Afen] 2 vk S Aslo]

o
2 A9 oof= |, & AlEElold HlolEE Al SRR A milE FelRtoms

M

:
Y s
T
N
of

S ol ] #9719t ol FEE ok e AAl ARlE HoRqleh A4, 15 wiAl] EE
£ 27 A0l A Wer AAgtogn, tiy 3 ZRAEN A2 7+ AE 2] SAcIMe] &
7 7Rt 49 mEe] oS At AA, aPnEE B4 Hlg, B A 5 38 27 AR
(landscape performance indicator) & 434l ZFgelA SEA R 1ejgtoRy, 7|9Hale] theohk= 71 theA]
Z2(climatic adaptive place) A1 F-U9] e AP TAE HIFOE ARSI
ol#et AA 2 T TAl 33 AH Il TS e Ao oidEny 2t W EAOA 35
Ab o), FEAN AR, = EA] F7e] WG 5 Al 2l 2Pl Bl 7% miao] melut EA] )
Hske F9 QEAo|A] 7| S A WS 7FsAe] Qltt olell Wt g TS AAlAlE 1
71% Wsls Eslal olg Xt 24, A x, AW AR T A A a4s Hstehs AAA A

eEd: 1t A A
7Fsde ANBIAITE ol FF =AY AAlIA B Al
Aol 7t AAE 5AY she] ZeAAR SRk WHEY %ol 2 A= JldiE. ot £

S FHoz Auugion, A9 AFTEE

WGE U 94 L ol§ e, LT T 5 ARl K9l thet B4jo] AsIelA Aol @

oz 24 A5 vPIF 2

71 WSl o}g oS T BB AP BAR, 0|5 A A 20 AEe Het pAHos
1o

o
N
N
0
i
o,
o
m\l
o
ill‘
o
rlo
ool
i
Jo
>
&
i1
)
m
s
Of
ri,
i
okl
m
)
[m
o[
e}
o

T 1. 32 Y5 ool Y Bt 7R a4a0] His) Aast At FheR Qe Y BHE sjaoh] sl
SETY wht B 9 BAAE ofd - FYole] ASdh: [9EET B
TAERE AT g5oke ATAAGA ABAF YA SEat wieks Zogitt 20208 Tl &%
3 TUSES B IE 265%, FHA 71E 153700 2ol sEAkel B 9 disht s B
2025). & =0l o A ARk ARt Fofet 39 414 Lumina Verde WO] Y, £9] Aot &A=
AEARR LA Q o7t FRelin, 2= HGE w(AkETist) <} frlofo]?] 2 AT ATt FEsiolt

F 2. FEARFHEO] 115000 AEFAAEQ025Y ARDE 7I5teR o] ¥ A%E molof vix], k2 125 et o
ol A meks 339 mdly m2eHel Rhinoceros AOIA FESIALE 0% AR ARt B3 AAL A

AS FE XS} FRE Alete] B4 Bdlg fMdolSith 412 Rhinoceros®] BFgEE 17491 Grasshopper U

[Edlold HAEHES] Ladybug(vl.5.002t Butterfly(v0.0.09E E-gote] 27 dAt 9 58k 24S Hrloloct. &

gt A4 3m 7] #Yet JH=E Aok HaRt Hdske e3S whlol] Sish AW <13 EolellA

2ol
o2 o,
|

HT
i
o
+
ol
5
b

o

References

AohH2024) FAEA] G52 AT T A B o]d FUAAES SR, AR FA 1331 175-200.
FED, A, 0]o17F2029) =% T BNES B A S8 SRk AURI Brief 300.
YTETH2025) FTET T AHAL AAIATE ARA, G
ool Arfed, HXY, oVE, SYHH(2010) B7F xE Y wrie FRb ARt A EEA]
38(5): 12-20.
5. Akbari, H,, M. Pomerantz and H. Taha(2001) Cool surfaces and shade trees to reduce energy use and

L
2.
3.
4,

improve air quality in urban areas. Solar Energy 70(3): 295-310.

HEETiC

A H| 543 232(5H 2343) 1119



EAlOPIRE &

o
_o'ﬂ
g
ol
i
2
=

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

. Antoniou, N., H. Montazeri, M. Neophytou and B. Blocken(2018) CFD simulation of urban microclimate:

Validation using high—resolution field measurements. Science of The Total Environment 695: 133743

. Ascione, F., O. Bottcher, G. Manniti, M. Mastellone and J. Miihle(2024) The effect of climate change and

urbanization on outdoor microclimate: A case study in Berlin. Energy and Buildings 308: 114024,

. Bowler, D. E, L. Buyung-Ali, T. M. Knight and A. S. Pullin(2010) Urban greening to cool towns and

cities: A systematic review of the empirical evidence. Landscape and Urban Planning 97(3): 147-155.

. Brown, R. D. and T. J. Gillespie(1995) Microclimatic Landscape Design: Creating Thermal Comfort and

Energy Efficiency. John Wiley & Sons.

Brown, R. D.(1995) Design with Microclimate: The Secret to Comfortable Outdoor Space. Island Press.
Chen, H,, J. J. Huang, H L W. Wang, H. L, Y. Wei, A. Z Jiang and P. Zhang(2023) Can
evaporation from urban impervious surfaces be ignored? Journal of Hydrology 616: 128582,
Choi, H,, Y. Song and Y. Jang(2019) Urban forest growth and gap dynamics detected by yearly repeated
airborne light detection and ranging(LiDAR): A case study of Cheonan, South Korea. Remote Sensing 11:
1551

Diaz—Calafat, J., J. Uria-Diez, ]. Brunet, P. De Frenne, P. Vangansbeke, A. Felton, E. Ockinger, S. A. O.
Cousins, ]. Bauhus, Q. Ponette and P. Hedwall(2023) From broadleaves to conifers: The effect of tree
composition and density on understory microclimate across latitudes. Agricultural and Forest Meteorology
341: 109684

Dietz, M. E.(2007) Low impact development practices: A review of current research and recommendations
for future directions. Water, Air and Soil Pollution 186: 351-363.

Emmanuel, R.(2005) Thermal comfort implications of urbanization in a warm—humid city: The Colombo
metropolitan region (CMR), Sri Lanka. Building and Environment 40: 1591-1601.
Fang, T., W. Hu, C. Yan, C. Zhang, B. Wang, M. Hayat and G. Y. Qiu(2025) Observed evaporative
cooling of urban trees and lawns during heatwaves. Nature Cities 2: 1189-1193.
Gil, S., J. F. Handley, A. R. Ennos and S. Pauleit(2007) Adapting cities for climate change: The role of
the green infrastructure. Built Environment 33(1): 115-133.

Hoppe, P.(1999) The physiological equivalent temperature: A universal index for the biometeorological
assessment of the thermal environment. International Journal of Biometeorology 43: 71-75.
Kantor, N. and ]. Unger(2011) The most problematic variable in the course of human—biometeorological
comfort assessment: The mean radiant temperature. Open Geosciences 3(1): 90-100.
Lassandro, P., S. A. Zaccaro and S. Di Turi(2024) Mitigation and adaptation strategies for different
urban fabrics to face increasingly hot summer days due to climate change. Sustainability 16(5): 2210.
Lin, T. P. and R D. Brown(2021) Microclimate-responsive landscape design: Integrating microclimate
analysis into landscape architectural design. Landscape Research 46(6): 817-832.
McPherson, E. G, J. R. Simpson, P. J. Peper, S. E. Maco and Q. Xiao(2005) Municipal forest benefits
and costs in five US. cities. Journal of Forestry 103(8): 411-416.

Oke, T. R.(1987) Boundary Layer Climates. 2nd ed. Routledge.

Oke, T. R, G. Mills, A. Christen and J. A. Voogt(2017) Urban Climates. Cambridge University Press.
Pioppi, B, A. L. Pisello and P. Ramamurthy(2022) Wearable sensing techniques to understand
pedestrian—level outdoor microclimate affecting heat related risk in urban parks. Solar Energy 242:
397-412.

Santamouris, M.(2013) Using cool pavements as a mitigation strategy to fight urban heat island: A
review of the actual developments. Renewable and Sustainable Energy Reviews 26: 224-240.
Scharenbroch, B. C., J. Morgenroth and B. Maule(2015) Tree species suitability to bioswales and impact
on the urban water budget. Journal of Environmental Quality 45(1): 199-206.
Syafii, N. L, M. Ichinose, N. H. Wong, E. Kumakura, S. K. Jusuf and K. Chigusa(2016) Experimental
study on the influence of urban water body on thermal environment at outdoor scale model. Procedia
Engineering 169: 191-198.

120 | 243302 A| 543 23 (SH 234%)



21, %Y=

29. Wright, A. J. and R. M. Francia(2024) Plant traits, microclimate temperature and humidity: A research
agenda for advancing nature—based solutions to a warming and drying climate. Journal of Ecology 112:
2462-2470.

30. Wu, Y., A. Patuano, B. Mashhoodi, S. Lenzholzer, A. Acred and L. N. Zertuche(2025) How small green

spaces cool urban neighbourhoods: Optimising distribution, size and shape. Landscape and Urban
Planning 253: 105224

31. https://www.landscapeperformance.org/

Sz ABIEIR| H| 548 25(SH 2343) 121



	08 [편집] 235-04 배지훈최영준_가제본
	개요
	1. 김하나(2024) 공업도시 영등포의 형성과 그 흔적: 광복 이전 공업시설을 중심으로. 역사와 현실 133: 175-209.
	2. 염철호, 서수정, 이여경(2025) 노후 공공청사 복합개발을 통한 도심 주택 공급방안. AURI Brief 300.
	3. 영등포구(2025) 영등포구 통합 신청사 국제설계공모 지침서. 영등포구.
	4. 이정아, 정대영, 전진형, 이상문, 송영배(2010) 공간 구조별 열쾌적성 평가와 열환경 개선방안. 한국조경학회지 38(5): 12-20.
	5. Akbari, H., M. Pomerantz and H. Taha(2001) Cool surfaces and shade trees to reduce energy use and improve air quality in urban areas. Solar Energy 70(3): 295-310.
	6. Antoniou, N., H. Montazeri, M. Neophytou and B. Blocken(2018) CFD simulation of urban microclimate: Validation using high-resolution field measurements. Science of The Total Environment 695: 133743.
	7. Ascione, F., O. Böttcher, G. Manniti, M. Mastellone and J. Mühle(2024) The effect of climate change and urbanization on outdoor microclimate: A case study in Berlin. Energy and Buildings 308: 114024.
	8. Bowler, D. E., L. Buyung-Ali, T. M. Knight and A. S. Pullin(2010) Urban greening to cool towns and cities: A systematic review of the empirical evidence. Landscape and Urban Planning 97(3): 147-155.
	9. Brown, R. D. and T. J. Gillespie(1995) Microclimatic Landscape Design: Creating Thermal Comfort and Energy Efficiency. John Wiley & Sons.
	10. Brown, R. D.(1995) Design with Microclimate: The Secret to Comfortable Outdoor Space. Island Press.
	11. Chen, H., J. J. Huang, H. L. W. Wang, H. Li, Y. Wei, A. Z. Jiang and P. Zhang(2023) Can evaporation from urban impervious surfaces be ignored? Journal of Hydrology 616: 128582.
	12. Choi, H., Y. Song and Y. Jang(2019) Urban forest growth and gap dynamics detected by yearly repeated airborne light detection and ranging(LiDAR): A case study of Cheonan, South Korea. Remote Sensing 11: 1551.
	13. Díaz-Calafat, J., J. Uria-Diez, J. Brunet, P. De Frenne, P. Vangansbeke, A. Felton, E. Öckinger, S. A. O. Cousins, J. Bauhus, Q. Ponette and P. Hedwall(2023) From broadleaves to conifers: The effect of tree composition and density on understory microclimate across latitudes. Agricultural and Forest Meteorology 341: 109684.
	14. Dietz, M. E.(2007) Low impact development practices: A review of current research and recommendations for future directions. Water, Air and Soil Pollution 186: 351-363.
	15. Emmanuel, R.(2005) Thermal comfort implications of urbanization in a warm-humid city: The Colombo metropolitan region (CMR), Sri Lanka. Building and Environment 40: 1591-1601.
	16. Fang, T., W. Hu, C. Yan, C. Zhang, B. Wang, M. Hayat and G. Y. Qiu(2025) Observed evaporative cooling of urban trees and lawns during heatwaves. Nature Cities 2: 1189-1193.
	17. Gill, S., J. F. Handley, A. R. Ennos and S. Pauleit(2007) Adapting cities for climate change: The role of the green infrastructure. Built Environment 33(1): 115-133.
	18. Höppe, P.(1999) The physiological equivalent temperature: A universal index for the biometeorological assessment of the thermal environment. International Journal of Biometeorology 43: 71-75.
	19. Kántor, N. and J. Unger(2011) The most problematic variable in the course of human-biometeorological comfort assessment: The mean radiant temperature. Open Geosciences 3(1): 90-100.
	20. Lassandro, P., S. A. Zaccaro and S. Di Turi(2024) Mitigation and adaptation strategies for different urban fabrics to face increasingly hot summer days due to climate change. Sustainability 16(5): 2210.
	21. Lin, T. P. and R. D. Brown(2021) Microclimate-responsive landscape design: Integrating microclimate analysis into landscape architectural design. Landscape Research 46(6): 817-832.
	22. McPherson, E. G., J. R. Simpson, P. J. Peper, S. E. Maco and Q. Xiao(2005) Municipal forest benefits and costs in five U.S. cities. Journal of Forestry 103(8): 411-416.
	23. Oke, T. R.(1987) Boundary Layer Climates. 2nd ed. Routledge.
	24. Oke, T. R., G. Mills, A. Christen and J. A. Voogt(2017) Urban Climates. Cambridge University Press.
	25. Pioppi, B., A. L. Pisello and P. Ramamurthy(2022) Wearable sensing techniques to understand pedestrian-level outdoor microclimate affecting heat related risk in urban parks. Solar Energy 242: 397-412.
	26. Santamouris, M.(2013) Using cool pavements as a mitigation strategy to fight urban heat island: A review of the actual developments. Renewable and Sustainable Energy Reviews 26: 224-240.
	27. Scharenbroch, B. C., J. Morgenroth and B. Maule(2015) Tree species suitability to bioswales and impact on the urban water budget. Journal of Environmental Quality 45(1): 199-206.
	28. Syafii, N. I., M. Ichinose, N. H. Wong, E. Kumakura, S. K. Jusuf and K. Chigusa(2016) Experimental study on the influence of urban water body on thermal environment at outdoor scale model. Procedia Engineering 169: 191-198.
	29. Wright, A. J. and R. M. Francia(2024) Plant traits, microclimate temperature and humidity: A research agenda for advancing nature-based solutions to a warming and drying climate. Journal of Ecology 112: 2462-2470.
	30. Wu, Y., A. Patuano, B. Mashhoodi, S. Lenzholzer, A. Acred and L. N. Zertuche(2025) How small green spaces cool urban neighbourhoods: Optimising distribution, size and shape. Landscape and Urban Planning 253: 105224.
	31. https://www.landscapeperformance.org/



