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Exploring the Diurnal Land Surtace Temperature Variability and its Nonlinear

Relationship with Urban Built Environmental Characteristics
: An Approach with ECOSTRESS and Generalized Additive Model
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Abstract

Effective management of the Urban Heat Island (UHI) effect and heatwaves is essential for urban sustainability and
quality of life. However, prior studies on summer land surface temperature (LST) have primarily focused on specific times,
such as noon. Climate change and UHI affect noontime as well as maximum and minimum LSTs, influencing the diurnal
temperature range (DTR). This study aims to deepen our understanding of DTR's spatial distribution and key drivers for
a heat-resilient urban design. High-resolution LST imagery from NASA's ECOSTRESS mission (2019-2021) over Seoul,
South Korea, was used to construct a diurnal time-series dataset and quantify DTR. Unlike atmospheric temperatures,
LST is highly sensitive to the urban environment and may exhibit nonlinear relationships with environmental factors. Thus,
the study employs nonlinear modeling to examine DTR's complex associations with urban factors, exploring threshold
and saturation effects. Seoul was first divided into Local Climate Zones, followed by an analysis of DTR within each type.
A Generalized Additive Model was then applied to explore nonlinear relationships between LST variability and explanatory
variables. Results show that increased building coverage exacerbates temperature variability, while higher floor area
ratios and building heights reduce it until thresholds reverse the trend. Normalized Difference Vegetation Index exhibited
a threshold effect, reducing temperature variability only when it exceeded 0.1, while water bodies had an exponential
cooling effect. These findings underscore the complex interactions between urban forms and LST, highlighting the need to
integrate natural elements into urban planning for climate resilience.
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EA| X2H 7|22 F7t S0 xR Qolue| v Al 24

2 g gafet AAIA A4S 2T Eat okt A A s}
o} BE T 4, AFRdo 2 Qg AleF obe B A, ST 7]
FEgoE gk A AR 1 o EA), A4 4 ol 7
A FES v, MR Qe STE 715 AL 0]
o] EA] 2ol FgAQ F mlAaL glen, o) Haj EA
FHETE BAY 7]22 ES AeAlA BA 8733 =AY
Aol A2 BAIE op718ka ok, EAIGA AT Urban Heat
Island, UHDgF A 257} 71 9 8| EA| RGO} =2 At
©2(Balchin and Pye, 1947), =A|BH2 Q1% gt 29159
ofsf WAE], ZAIGd A} ST 7]1F B2 4E5AE
& B3l =A Ao ¥ vRTt wEbA EAFHae &
ol A 2H2 =ATIY 449 Hat &FF A&7kl
FHE F=Fa% Ao,

A G aTe] Be FUQ] AT B9 EA F2(Ng
et al., 2011: Li and Quan, 2020), A4 #4(Dai et al.,
2018: Deng et al., 2018: Cureau et al., 2023: Firozjaei et
al., 2023), A% Fe|(Li et al., 2019; Han et al., 2023), 217}
G502 A%t AF F ¥E(Yuan et al,, 2020) 53} Z-2 22
o] gdavtef v P wolst A7t FE oJEH EAIY
AEoY 229 22 22 gl BAME S F5le] 74 7]
& APl 982 3, A Y] o R] ALz Qg2
5 € UE E3 7122 AsARRIY v, AL HY BAE
& &%k ANl A B9 94 2 goA 7IRE
W3 98 ok o|AHY, BA Y FE2ET A 2480]
77| o HA o= g @) IS A, EA 37 T4
e TR 293 B2 EA Ul € 873 Wl ST 9%
= |3,

ojg{gl 713 A2 2 ARE Ao o|2& FHdiurnal) F
o &3] o= EF5IL € B 7|E QHFES FE A
A 712& 2481 dlofl 28& 53 %l 0|2 8] F3t 7]
ZHEH RAA 920 WA A3 A AR Algt
Ho|qict, EA] g7 940} 7|2 MEA 19 BAE dujie
AL SAGHT 22 2 AR oh 2 G371 7|12 s |
o g QI3 EAIE Yslslal A7) o2 7|1l 23
gk ol 71998 4= Qi 53] 712 ¥EA, & duAt 2 AY
< FHsks 713 @4l B FoFE 7Fs/do] A 3] Ay
3 712 A2 A 24 A8 S F7HI7Ie FAl
A9 o718Fol AlokE 23tch =3 Gl oA 85
BFAA oA 84S AT 4 UcHZanobetti et al.,
2012; Zhang et al,, 2018; Zhao et al., 2019), w}ebA] F71 7]
< ¥EAY gy AxeEAe] BAE B4 A U5 E,
AAA =AIAE 945 a0 ujR|ste] EapAQl =71 7]
< 20 ==& F3, A71HoE A9 € HAH 9 &73F
A&71s/8E& FHishs ol 33 4= 3t

TA7]1% | (Local Climate Zone, LCZ)= E=A| A%E 54
I EX) B8 B4 T =AY FHE FEERE ERAA
Z, TA9 22F 1283 T 4 87 79 A S gtk §
58 £4E2 AFrh LCZE Stewart and Oke(2012)°] 9
3 ARF=I 5L, 1071419] 22 -3 (built types) Tt 77H2] 2] EA]
55 % (land cover types), F 17719 f-8 o= v, o7
A A4 LCZ 575 =Y LCZ FFEE Fofv|Rh A
#9 7] 2(Land Surface Temperature, LST) [0 & 213191
3, LCZ 771 e EA| 2304 & dfiES 245k
AR A3 HChang et al., 2021; Liu et al., 2022}
Dong et al., 2022; Shi et al,, 2022; Bechtel et al., 2019;
Yuan et al,, 2022: ©]A% 2], 2021). 22y LCZ KFE= A
B 7|29 F WEEE 24T A R 89t opel,
T ZAIE SR ICZ 278 883 7|2 e A=A
9] o]Ro]x]7] gIrt, LCZof| WE 712 MEA 42 Tl
€ g 242 dolA, B4 130] 98T 712 Wl o HF
T 5 YA AR 59U, oE 7Hte s YA AstE 9%
REF AT U 4 o] A7 B0 Erial & 4= Qi

£ A7 BAR99 453 F771 285 EDiurnal Tem-
perature Range, DTR)®| 23& 950 DTRE 3714 EX
o} Holof| - v|A|= AR 73 L 80| F3eUA o3
slaLR} g, o] F {3l ohdRt Al XY 712 ARE A5
3] 2|51 H A7) 2 vl o2 DTRE AKXk, ot LCZ &
3 bl DTRO| F-2u]gh po]7h yehh=A] 223l ojHg 7
287 29150 DTRY 571 &2 A48 28leAE 454
o2 ujofstazl jtt, ¢ yoprt & e EEE 2
DTR Ztof| v]AE A BA7} FHsH=AE B3 ol FA
Hog EZYH A5AE-E Hr} AHUZ0E oo s A
AA A& AsHA AAS: b =82 & 4 U

AZE4E S8l 2 A7 AEAIE dAd2E NASA9
ECOSTRESS(EcosyStem Spaceborne Thermal Radiometer
Experiment on Space Station) 48942 EdZ 2|%H 7]
29| 4F7] AAE AZE FFII. AeAle w2 dTEE
o -3 i FejE Ad =S Ao 5H YEf=9}
AbefR|go] At 553 A2)H 232 71 §lol, AHH-
AFAA fae &gt DTRE F7HA BolE miefslr|of At
Aolct, WA, 20199 FE 20218714 o}EH 24 74 3082
HE 27 54 P& Afo] A&Y 7]2& T0m | S dEE
&3 AAIE ARE TS A28 8QeEs AREY
=93 g, A4 2k, 2Ax G S|, B A A
T2 Al F5E HeE EYE DTRY 244 4 4
LCZ 388 A4S wolslal, 5414 2422 Hd%A &
HAE 24T 4+ Y= dutsyPHEd(Generalized Additive
Model, GAM)Z &85ttt

Journal of Korea Planning Association Vol.60, No.1 (2025) 173



0l R

Ho

& A AeA A ®H 7123 2 gEelle] uelE =
Hiol A7 F8e FUH R AuE &, 2 A7 APE4E A
AR, A3gollA 2AAtE R A el el ARt ¥ Al4
AollAs AR 9 SA1F 24 23E A8k Al =2l
A AAFEE ARERE H A6 BEoA A7-e] AE& AAIR.

I, MAA7 HE A xjEY

1. 712 HESHY0| A2} Q1ZHj Ojxl= S

71E9 EA| A BY 7129 @I Ate F2 9 AE 52
B A7 7129 3 22 23E HHsen, F7_2¥E
Z(Diurnal Temperature Range, DTR)|l dfgt A7 A
o g ZinEoe] g}, Ty 71 7|29 HEH W ¥k A
3 A A-gA 2o o] a3 9FE vE 4 e,
53] SE7]37) v E o= o= vl Aldiof chdst
2 713 5 7)ol BA] 712 HEE ] FR RS o]
#flel= AL "=Ao|tHGuo et al., 2021: Shi et al,, 2015;
Wolf et al., 2009).

71 FEL EA| 279 AuUPA ] B 7S A7
7| 23HE9] sl FFAZY AFYED HEA A 4
2 JFE vFcks AL AP HLaaidi et al., 2012; Zano-
betti et al., 2012: Zhang et al., 2018; Zhao et al., 2019).
Zanobetti et al (2012)= 1357]] U] EAIE Ao gt 654
ol ZIAEEAY AFE oS4 712 BEUA 7He| A4
2 A% 2, 52 BEUAE B AYQoA g5 AN
AFTe] Aol o A Ueitt, Zhang et al.(2018)2 o
2| 371 23 P2 A7)29] ZolQl DTRo| AFLEC v|A= 9%
& =71 Aol A A8kt 1993958 2006\ 0714] = <
SUEY 2o £% 14939 DTR 9 AMEE AAE
blo|eE vige s EA4% 2, £2 DTR| @732 AY
S TV & ERIBISIE Zhao et al.(2019)& =2
7] W54 (Temperature Variability, TV)el] tjgh =&o] 3]
@/ A7 E%HIschemic Heart Disease, IHD) Y9 918 &
7719, 3] FA3 aLgFolA FEHAA Yelsthe 9+
AIE A8

EA| 270 gt Gl 3712 712 WS EA] AlLd9
A&7 "ol G vl2 4= It} Ravestein et al.(2018)
7|35 0] 7183 AR Y(Intermittent Renewable
Energy Sources, IRES)®] AWl v e 2A 2
i}, 7|3 E/0] w2 YR A GoflAe T8 ATl A 75%
a8kl W= (Heating Degree Days, HDD)o] ol 30%
Z7Fsh= d11= gelsln}, Santamouris et al, (2001)2 o}
YIS ddeE EA] 7137} BE ovA &nlof v|A= 9% B
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7heleict. 1 43, =40 Bt E4 vt B A8 ¥ R
5HE F U2 F7HA17] 3L, kS 91eh w1 A8 =2 5 F{of 3uj
7] S7HE 4 U83-S Wl

7| WME/99 sk mAIEet WAeh wAo] Utk et al.,
2010; Wang et al., 2023b). Li et al.(2010)2 &= A2he O
OF 19811~2008' EASRRl HA 7], 7], 1Eil
DTRY #AE 24T 47, SAS2 A7 Fa17| 20| A5
o] A7]&0) g5 Er} ol DTRe] A¥ka oz st
A& WAt Wang et al.(2023b)2 A1 208 <2 AlA o
2 92 DTRE A% 43}, A48 A=(NDVD)2} DTR
Zhofl f-oulgh 22 [AE F3f AN TR Harr]2e) oA
£ 39l 7|2 EHS faof 7193 HE& 4S5t B
2 Stjern et al.(2020)°] T2H EA|F} DTRE #Al= A7
o] o] ugl thE FFE e, 5 d=oM=
ool2F% di7|egEAY F2 o] o 5 oMo
2|27)29] el Q3 d71F o= DTRO| A4l A17}
e, olefgh ARHE diks A A28 S0 =72
HEE PAE Hef |ds] AmE art 2S AAR,

2. X|ES 7|20] Hsteol

EAR 9] 7]20f #gt A= 7] 71 2(Air Temperature,
AT)Z A #H 7] 2(Land Surface Temperature, LST)S Z&
T AEE Us 4= Uk AZAIE HALE, o] 2|99 7] 7]
o X Ed 7] S v S9F &7 2 U ARl
S BAR QS| AAEUHEAE 2, 2015; 2R &,
2017; BHA1 9], 2018; E@K-0]57], 2018; 237 2], 2019:
HAE 9, 2017). W7l 7122 AHe71HS54(Automatic
Weather Station, AWS)olA =3t 7128 oJu|gict, afA|qt
AWS A Q] B271 S82351A] ot 7] 7] 22 A= di#
sk o] @A77 e 4= Uk, ¥hE, 2|32 7122 22 AH| 9
3 e 208 258 Uehdle Zog, EA|9 x#Ho|
=AY A =ARAE AER A TS5 ARE EAA
o A 7122 et 4= Q. e 2 Atolie A=
7122 B85l A9 F F7] 71 M-S B4
ig=

gutE oz A ABY 7120 ¥ A= 222 AE A
287, AE 2ol $HE 22 A U A R E &+
9, EXYE 7, Y, AHEFA SHEEE v A] 48] F
¢ HiE T TRt 2.910] 9lew of5 a4 X ®H 7|20 ¥
£ X A A Y93, 2AA §4 w2t d2A vepdd

A 2 A B 7|28 28Il E 83E 7Sk
Z93%F 932 $1cHLiu et al,, 2022; Shi et al., 2022; Fiorillo
et al., 2023). 449 Yol AEE YehE A48
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(Normalized Difference Vegetation Index, NDVD7t 5713}
H ARH 715 ZaA7E AFe] dEt(Dai et al., 2018;
Deng et al., 2018), ©|= 40| 258 AlF3 &EH 71 2&
A3, JES B8 2N I EY LES UAE o) £80
7] gigoll =AY @ FEE g3 9T o B4
o] EAHE £9] ¥ B-8F F LA 713 FH EA
A Hrr} 7] 20] WobA AHENE £Y 4= HCureau et
al., 2023: Firozjaei et al,, 2023). Liu et al, (2022)- =A|5-49]
37 235 d7sigiet &7 S0 £ A9 2EoA
Z Aol7h I W, di+t2 39 LST7}F F7hol AriE e
2 WS RES HYlon] Bo] B2 0] Wl doviAE ¥
S}, wabA A g Eo| 22 g+t S 52 A4 uE
o] W2 AL 4T =5 SEsHE $HY 94 At &
717 wigol] & T T U2 FEske Aol Fasia
Y,

A3t Aoz Q7 EH O 2 FAFEHUA, ZA W 4+
HE9 F71e ANEFTLE AT 4 vlEE S7031 2| &H 7]
& 45& 2#FH(Yuan et al,, 2020). FH O B& o35H
o= oo AN F7IsHHA F FoluvA|I7F BEEA(Li et
al., 2011), A 22 T3 o] Wi GovA: A ud
7)o A2 9l GRS v Louiza et al,, 2015), ESE LA
9] A= AL =A A BY 7129 FYuF g F=F
a3k aglojt}, HEo] BHE YL EF4 WAo| v|wA Y
onj g7)7t of2l§] diFu olfFell o3t W anp} it
(Ng et al., 2011; Han et al., 2023} Li and Quan, 2020). B=
of, 419 224908 AR ohjet AZBe 3AUY BYE
P A, o|F AT dFE% th JFE] itk Liet
al.(2019)= 33 2213 el 848, AN E(ky
view factor), 3% #27](roughness)e} A 3#H 712-0] #A S
43It 4 Fa, §380] 2oHsE Y gARgel A
= 2R 3 Fasl] hze], Ae/iHEs B =Y
55 HdsHA st BH AR E Eol /NEdAo] Hast
ohar Agkgiet,

3. LCZERE AI8et X|&# 7|2 A7

=2]7]&d(Local Climate Zone, LCZ)= ZA|7[E Hel=
7%t AA = A& 783 X u& S48 a8 £75
] UHIEAS 913 Stewart and Oke(2012)0f] &3] A3k o]
T 2A] FE7} A& 7]20] vjAs S 2ARNY @9 8
=0} $ItHChang et al., 2021 Liu et al., 2022} Dong et al.,
2022% Shi et al., 2022 Bechtel et al., 2019: Yuan et al.,
2022; o|4= <], 2021).

AT O 299 4 9 A 3o wiet Z Aol 25

3h= LCZ 389 i Aolstsid], Shi et al.2022)= 55
Ho] S dio R A E F79] A A wske g HEE =
A7) 913 LCZE 13712 FHEsto] LST9F 37H 2 Wi
ol 24 YebdS doblich. 45 A d &0 =0t
Y 2571 §oHA7] o] ¥ Azt 31 x| o] & ZE
A Qo] HFE] s ACE Yehyth E3F 1STEF LCZ9] +
R ol YBEA Yepsk=d 223 H 259 Lczell ]
3 AAFE B LCZ= AR 7|20] o S 2F gt vl @
= 49 oA E F5T A2 o E& s i ke
7] 20] ¢ Fohslt,

Dong et al.(2022)& MODIS LST A2& 843 $= 43
ol 1z 558 dy 23 EA| D48 AHSurface Urban Heat
Island, SUHDE #4319 53 A= Feiet DA o)A vl
Z =2 SUHIZ} YePSS ¥3th Yuan et al, (2022)& &=
Ak LR LCZ V575 3ho] A4 =< SUHIZHS
BAE EAsHset ARH A 27t H o gkl
2.3Col =g3lal YA H(dense) AR EFE LCZ= 317 &
o QHENE ARG ¥, 7 (open) 202 BRE LCZ
oA WFo] YeheS dotlict

Chang et al.2021)= 23 ¥ 23 LCZ 32 <€ €
£ 2RIgH Al WAIZhof| LCZ 32 o Y3 4 gdS #
T 4 SSS wRh 53] SAd o] 9y 48 1CzelA
w2 ¥ =20] AL IF 11F-F30 vlg] AS A& WA
LCZo A fefn|dt & =218 Boou dF o= Uy 14E
LCZ9 ¥ 20| AASH A4S U, Liu et al. (2022)
= 39 YR 7 anE AES] Yl 59 Adstr] H8)
AAEF 59 LCZE AMg35te 39 4349 ¥ st oE
& A ESk

4. ECOSTRESSE AR2st X|& 7|2 A+

A Z71A EA12) Ao tfFt A7 F& MODISH Landsat
59| ISTE AREs|] o]Fo]ZtHPark et al,, 2021: Li et al,,
2019; Lu et al., 2020: Siddiqui et al., 2021). &L} MODIS
Aao] e B4 A Q9 A AEE4E E4317]0f AA]
Al & = (1km)E 7HA] AL 9131, Landsat®] 3¢ F2 4]
7H12:00) F%2] 7] 24+& A|F7Hch. ECOSTRESSE NASA 9]
A QAR RA, 70m FAER Thggt At o] A1 HE 7]
2 AE3 AR E ATt 24 A9 duzt 9 7] HEA
4o uje HFgsicta & 4 9k, ojet TRIF HZ
ECOSTRESSE 283t 7|2/} A7t &3] 2=t glct,

Wang et al. 20232} F=F Wjo|F & giate = 87 A1 &
=& A3 97t 7] Wl =A| E43} ECOSTRESS LST 719
BHEAE 3}, B4 F3}, ¥ 59 279 7)o 7H
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=018 473

2 AYL A3 A= A QoleH, 7o) 7FF W& A9 &
I} A 4f0] FRj A Fo & vebgr), B3 B AR X &9 7]
20] W& 2 A 24o] g 3o girt, vHH, o]l | &H 7|
20] 7F¢ & AL W= gy 80 g2 A9 13 AE
A QoA #ZEQIeh. Chang et al, 2022)2 vl HAYE
02 GOES-R¥} ECOSTRESSE A3l SHUIY ¥7HH %
I EXHE 7F F ZolE AR AR, w2 ATAEE 7H
ECOSTRESS LST+ 2R 2.9 TA] d #8739 9423 BisS
BUE P Atk 28-S AL Qi) 71E0f 2
S EAZ ISTS B3 @753 2¥] Chang et al.(2023)
L F= A 43719 RAIE HFoE TRt EAFROA
ECOSTRESS LST Hloel& ARgato] 47t F7]of ubE SHUIS)
A1F7HA HE g At i ZAu 47t #7171 o
EA el & ZARET ofy2} ZH2 EAIE SA43 SHUI
=EEE Rt AR U8 BAS Y =A YollAx gzt
AZte] ulel gAY SHUIS| ¥ 25 o2A Yeht AT
919 SHUI th-go] B astctal Atgict, Han et al, (20232 =
AEF o] 7P w2 EAl T sl F Hlol AL tide R
4711 A172] ECOSTRESS IST ©|U|A|& 7HA|aL 2D, 3D =A] 2
o] £5 99| 9 1ST9l| v A= 9% 24T 183
ol Afolof HIAE AL o TS AlZte] whe 1 FFE ol
2R ools] 4F7) WEol mE g¥eol gEREE dF
7] IST W&ol ¥t A7 2o ghe St

ECOSTRESS LST Hlo|el& &3] A|&H 7|23 AL 34|
2 a9l 7e] BAIE 2ARE e EAFL, Zhu et al. (2022)
= U= YAE qAFeR =22] A F7lol e A ®d 7]
WIS ARl BA] E =& B93-S A 1 d,
W23 71 HlR0] 2 A Gofl A AFH Rk o] A& H 71>
I} Fo] AAAAE I, Yin et al.(2023) v]= 2ANA
& A N GE o 717AET AR 7120 BAE
A% At @ AR A RH 723 7S F4 el A
SAQ Zo| AUIAE A/, EF, A H&5e) B3t
FEZE Q% W2 FEgo] Aa5S 9L &Y 712S ¥
ol 8 89US FRIP, olHe A= &A € =&Y
£y Slad e A3 229 RS AR

5. 2 gy xlEy

EA9) A FEH 7]23 olof FFHE F= 8 At A+E
93l Landsat, ASTER, MODIS®} 22 thofsh ol 394 #=
Awg &8 d+E°] UYPHUCE Landsat, ASTER,
MODIS 25 39 299 FRE 7T 4 AT 42 v
FEE 7, Landsat®] ¢ 30m 2] 2 RS 2
A9k #5717 1642 71 Holnj, MODISE AWE F71=

176 "==EA=, Me0d M= (2025)

AT 1kme] W2 =S 713 o] FAEd 244 of
2jgo] Slct, FAET} ol5 UFHE BEARE FE FL A
e RE AZEe] FSAL LA 5 Q7] Yo £
(diurnal) 71243} &} HEA mieto] oY= FHAE 71K
c}, ¥hH ECOSTRESSE 70m Z#}9] vl 3] &2 F7Bj4de
£ AF3HEA, EFAR ASE B ASAE AlFI7] gl
3152 oFst WS A7t oA dlojelE A" 4= 3] 71&
A& AT A=A ST + N FU HEF7IE T
ofslal B4 4= Qi B dFoMe ddt £ A ARE
23138le] £4] 712& DTR SHolA Yo 7|&22] A+
oA oA Z3jE TA] 713 ¥l ot H3H o2 ofsfslarzt
g,

AgAte] 29 EAI3H= DTRE HA7]2 € 2i17]29]
A H3Ee] B G v BE DTRE A5 k&, 7
4% £ 9o}, 71393t 9 7o 2 Q3| Harj2e] &
o} 7% DTR2 37BId, FA7]20] wobd ¢ DTR
ol 4= Qlrt, A 7]29] 5o & Q1% DTR A3t 2a17]
29| 3}7Fo2 Q% DTR 37k A71AQ 7150 Adg 3
e ], 53] BAAHolA= @A o] HojAl= 7Pgolela &
+ 9k, St F 7FsA(DTR A% X 3173) 2% dl2e A%
Op7|& 4= o A7 71348 FAIE LT Y w2 Ha
7|22 QI3 DTR 371} b HA4H o2 Agq o2 A
H2E} webd HE ASAA dep s i), A7,
18] DTRE] @33} 37 2320 gfgt £4& F3] DTRE &
Aok 1 ui7 291 9 ©A]9] B8 B4 BAE olsfdh=
o] "ozt waby B A AZAIY AFE FH AR 7]
2= W5E] 3714 £4& 33 B4 24287 249 DTRY
HAE EA3LA} Fict,

ojfgt 712 WEH4E YREPIRY(GAM)E &8l =74
Fgo=ZH, DTRo| EA] B3 g7 vzl vhe-3ke= ulAl
Y3 W5 54% Ao nopslaiat Bt ol A¥ B
Fog BN o Z37] FYE u|AF HIFE RIFE 4= Qlct
A& Eo] A% 3t 9] 712 ¥ W QHgst Avbs pEet 9
To] Aol weh WA 3t HeE 7HATE 4 e, vk
A5E9 79 Yot wolofl wet 7129] 7hda} Jzte] FAlof
FHFE v B ofugt 2AA FIFHo] B3, HEH, 32> F
ABR=AE uletsl F2 A o Fad ezt qlct, olzdt vlA
2 BNE 3 B RO IEH AT AHE B &
Al 7138333 ol tFd 7|2 ARE AlFE & A& Ae
2 7]t

kA B Qe BA S TA| A EY 7129 £ HEAEE A
FA o= BAslaL, offdt vEAe] BA| E8A &4 8450
old vlA¥ A FAE 7HxA] Hebshe 22, 2 Ao A
2 o33t Aok 3A|, A4 1CZ 3EE XY 7129
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71?2 AR, FFAAST LRt 712 g el wAdgA o
A7t Hehd=71? of2ijt AEE0l B8P A%t A9 S5kEs
(19 13} gt} ECOSTRESS Hlo|HE &84 7|2 He48S
gelshs Aol 42 FaL, LCZ 34 712 ¥F E4& ot
3HaL 7] REA] F¥R S 2ASHIT olF flsl AAlE
ez 1071e] A1) AAE AmE 551 LCZ 7AA
& ARESte] =AY Fe 9 7L MEAE AuEh
olF 24| ASE FH, AMEE, AAA Y A4, ¥ AR
T oY AYHsEE =3 £ SEA 249 7iE 84et
FHE B Psle] AEH 7|2 EH0| oheRkt
AE 243 A ollA WAk AHATe] HEE vl B
ot I A}l A7t A A ARZ A7 AR =S8kt
Ll

=
94

ll, 24Xtz 3 2

1, B2A gl Ol =2

1o [T

HI

B gFo] BAo] 85 A== NASAS FA] 473l
HAIE A4 Q] ECOSTRESSOIA =53 A9 712 35 A=
£ 285190t} ECOSTRESSE 20184 6 2940] EA=o] &
A7A] &= 5L Slet, i vlofEl= 7T0me] /oAl A 2H
7120] digh 712 AQ%E 50 BRANER FE31 AlF
gt o AEUA AR g YA g AEE S o
Z3}7] ol thFgt Al S dlolHE =31 4= Yol Fh
7] AR 7] 2HsE aeld 4= ﬂq(Chang et al., 2022:

LCZ map ] | Diumal continous LSTs |
2 BCA
i | Ecoaste ol or
Landsat 8 FiE forest
images I LCZ samples I i —
i | EcotBeEO g | e |
| sooees | :
- T i .............. . PO
i P i
© WUDAPT algorithm Data pre-processing i
-,..._...._...,I—'—..._..._......_.. s IR l ...............
Bounds chian, Data i
LCZ map uclog ;nma:(. n ata pre-processing
Aesampling, :
Outlier remaval Image scracaiog;
M Boundary extraction,
Resampling,
l C DTR index Cutlier removal
Distribution and characteristics of ‘ [
DTR by LCZ Types {
by | Statistical analysis i

Figure 1. Flowchart of this study

Chang et al., 2023; Han et al., 2023; Wang et al., 2023a).

£ Aol A AR LST Hlo|El+ v NASA EarthData &
gFo 4 AlFsH= ECOSTRESS Collection-2 Level -2 A=
£ 7|¥te.2 3tgitt. ECOSTRESS HlOJEELIST & E(Land
Surface Temperature and Emissivity) ¥3l2]5-& A3l
A 7] 23 PAREE $-2l8kal, RTTOV(Radiative Transfer
for TIROS Operational Vertical Sounder) A} A4 BdE
39 7] BAE =38510] LST4kE AFERict, ‘ECO2LSTEV00!
ojujRloflA A#EH 7] &g Kelvin)& B3L, ECOIBGEOV00!
olu|X& F3fl 4 PAlo] FH F=F FEBHA, ASA| HIAAA]
o] H29] 90% o3& V5T = U= IFH(good quality)2]
AT Asto] Ao ARg-SHSATt

ECOSTRESSE &% A& 7] = W52 meshr] 918
A LA} o] F 9] 71 XM 9] HlolEE TG, AT o
& AA A A&A19] 201985H 2021900 2A F 107] A1)
YEAEE FHEIIGY. £93 E484e] FFEE 984 7]
< HEEE 1ofslr] §l8f 59 TollA 84 AlelQ) A& E 53}
L, o5d 159 Il A2 H2 29 onRE +Hsk=
gl of2{Zo] o] & VB T2 a2fste] 2tz HadE A
28 4 9l 10709 A=E Al st 9% ¢
Aol 2E A=7F +HE 4 ok BEEsle Y o= A4
S 2 uf %o}, 1 o= A, 93 ¥ A7 7122 ¢
9140 315 ghol of7 A B&3h= A2 oHF] 7|EFoE of
HaL, 24, 2 BE ATkl ti7171 5 glo] AR sorAIR &
A A7 Y50l 716317 "Zeldt. ol o= 7|1E 97
EZH o] A7)0 = AERSE 21 AIAIE 712 249
AM2-315L QIeHShi et al,, 2022; Wang et al., 2023a; Z5+Y-
HERA, 2024). 53] AEAIY] AL A5E AR 712 ' £
of vf-$- 27t ), ol 2 Aot HEL.E s 717§
= AlZto] oL 3HgHo)7] wiiEolct, o33t ol {2 o5 F
ZH AR 712 MEA F42 Slsiae diet o] o ojn|AE
L= Aol E7usict, & A ol3d Al S E
g A HObias)E HaT8l7] P13 2FE A1 72 ©]
A A7)(AYx, 2 F)7F SleA, dRbEel o9 712
55 Hlojue Alo] iRl &elsiiirt

ol $J3] ECOSTRESS LST7} #&8 4#F 2 3fgt A7kl
7] 71 &g AHEITHIE 1), of= 7130l AlFdH= FU7Vd
BSAREA, AEA] BFAF 7|E2E 4 949 7|,
A7), H7|, 1Eal IST #5 AIEY 7128 ZF8iaL
Uk, 2AF Ei} oA 2 Hol= Al gigien, £ glo]Ed
AR 71438 W ol 7|22 U HA= A Y2 AeE W
e Qi

uebA] 2 AT A STH(TA] 2142, TA] 414, 8A] 92, 84]
1732, 114 158), 2% 570(124] 432, 144] 37+, 154] 25+, 16
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Table 1. Daily air temperature statistics (AT) for ECOSTRESS image collection dates and times

ECOSTRESS ECOSTRESS Maximum Minimum Mean Point
Collection Time  Collection Date AT (°C) AT (°C) AT(°C) AT (°C)
0721 2020.06.19 300 211 247 211
0741 2019.06.21 327 1956 26.1 200
Before-noon 08:09 2019.08.19 314 236 271 231
0817 2021.08.16 324 217 269 238
1115 2021.06.09 316 196 258 273
12:04 2020.06.08 320 198 250 289
14:37 2022.05.31 272 142 207 269
After-noon 15625 2020.05.28 293 15.0 223 287
1610 2019.05.31 233 16.1 191 229
1726 2021.06.24 245 16.4 194 234

Source: Korea Meteorological Administration Weather Past Observation Data (https:/www.weather.go.kr/w/obs-climate/land/past-obs/obs-by-day.do)

A0, 174 2622 - 107H2] A2 7122 BE5H] A2A]
A#H 7129 4F7] AAE =g 5310 E4of B8
th. ECOSTRESSE 70m 9] FZel/d e 2 AlFE| A, Ay
S FUT HAR Hlolel & EA4817] 918l 100m FAE 248
£3589 HolE & F=5313lon, o|F A9 7 4 del=
ANE-8HATE,

Yuatehale & 4= s 712 WAL 7129 HalE-S YE
U= AE2, G438 71238k ofjle], oz}, 7|A A} F
FoHASolA 24 A A9S TV B ot AR
Yl o] =22 Q% AR T AlLHY B, A
et 5o EAIE opIgtt. 713 712 ATt ofyst
7| ¥E Yl (range)d] FE FAlol 7HA2 £ AT 7
< HEAHE B47] S8l AR 23 71X]9] A9 F717]
ZHEE(DTR)E AAtst A3t A&A1E 1000 7HF
AZz WEE uf 2F Aot 107 Al Ai 712 Bkl
81, 3 2ks 5 HadelA HAEE M Y (range) &
Aitstgct, gt FAge sk olg= 71 S9Et
(temperature extremes)2.2 QI3+ JFE mof3ir]of £o|3}
o, 22 A Y ofE Ao vlg| AF o g 7)20] ¢ & Eo.
B Asthe 25 AT 5= 917] dioldt

2, g8+

&A1 A AR 7] 29 F MEA 9FE A= &
AL 45| H8l & 7= ARATE 7o R BA ASE
Fe W, ANYE, AHAR Gt AP, BHAE 2= FY
AL E FEIIATHERH - ol5=7], 2018; BHAHI 9, 2017;
o4 2] 2017; & 2] 2015: Li et al,, 2019: Dai et al.,
2018; Huanchun et al., 2020; Wang et al., 2022), %2A] 245

178 "=EA1=, Me0d M= (2025)

E g s FEAHYRANGD A AHE&(Builiding
Coverage Ratio, BCR), -82&(Floor Area Ratio, FAR), %
o 2 #°1(Building Height) HI°|EE 100m 27} T9|=
531e] ARGt AU EE UeRfE AFA8AI=(NDVI)
2 USGS®] EarthExplorer°l4] Landsat 8 ©Jv| & <35}
%t Landsat 8 o|u]X|ofA] HBE 4(Red)2} HIE= 5(NIR)E &
3fo] 4] (1)} Zo] AL AhE3Hgc)

_ NIR— Red
NOVE= iR% Red M

Landsat 8-2 30m 9] F7sd=E 7HA A0 A+-9] 7] 54
= Y] f3l 100m HAF G9IE HEFe) E5E
UAT A =] FFEE 2487 A8l aid ARGzt
Z9] Azt WAL g7 123 S8 A(Gravity Index)E 4F
Edto] APHEE ANSIITE, A 2]} HEjo] Wzt o] o2
Walog QI o2 A UL RF g YRS
£ Z-83MH AdxFof digh A (accessibility)o] T=A1S] U
W2 Aol v]A = AE Boh FESHA meld 4= Sl B4l
A% (Point of Interest, POl A W AFHE0| A5 WHEalH=
e ol B2 A9e Uehfls ARz A7 JF, 49 &
T T EAY BEAE WHERIt) POI7E 2 A Y2 AT
7Rt A7 &F9 FFo= U AFE Ao F71d = 9L
o A8 1z 84 HeEE BAY B934 725 Y= A
Q1 ¥H, POR= =A] 37A dA8sk: Q7 85 93
T, WEF & oA o WMiYsy] fie) T’ & Uk
U/ ETto g AYEA] g RS Btk HeEN &
SE 91T} POI ¥4 Kakao Map APIE F3f 24 g9le} &
23k 100m F# 9= POI 7|4-E $45to] 5381310t

el
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HF2 o2 FAo ARgE 24 D9l 100m ARe]H, A|&
A 7123 ARRIgAM 2=t gle AR A2’ F 54,13071
of AA}E ol g5t B A 9 FAA 4 s

3. 24 28

HI

1) IXPIRLH(LCZ) BF

MEA AGE Qo E X BY 7|29 F7 M S40 &
E 9 {34 Zolg wefspy| S8l WA LCZ 2575 ARSI
o}, Stewart and Oke(2012)]l &J3l] #A|2HE LCZ B/ 10719
A% RFLCZ1-10)3 779 EXE R (LCZA-G) o2 F
17719] 7HElate] 2 SRk, ZAI9d A Atolr] BESHE
7152 AR A Wl vt 288 4 Qe LCZ 7
€ o920 1CZ E78 A YIS sl 9E A
575 AAI8I%cHShi et al., 20227 Chang et al., 2021).

& 47N = 15 73 4 EA 95 {39 et LCZ &5
£ 37| S8l A AlA =A19] 71 glolelE 5kl sk
LI AN~ 2z2}o] dlo|E o]l WUDAPT(World Urban
Database and Access Portal Tools) L0 ARE8}] A&A]
LCZ B7FE AT4 shdHDemuzere et al., 2021).
WUDAPT L0+ Landsat 8 & Sentinel-22} Z-& 9]4] o|u]®]
g ’\}%ﬁ}*’q AR T A YL 7o dY ZHLAE g

F& AH8olo] BA] Ao diFt LCZ 78 ¥, 2 &
El W7 F A3 LCZ A g AR, o]} 2ol HAldE LCZ
EFAAE B835to], H&A1Y 7|2 M FEE HAe =
Al 4 a4l T B2 9 B4 AEE 4= Qi

24 WY oA 15 g3 EXYE {3 R3o
WUDAPT L0& 8% & A70X9 ICZ £57+ T 14719
FRBoE UHSew, o] F 97l T& 78, 571 EX &5 &
Fog BRENY E5 A LCZ +8E A9, AL 2 &
F olu] A= (1™ 2> 9l A= o] Qict,

2) YR

ABH 7122 EA19] E2]3] 7o 7E a2xof w2t v]A1H
S 2 HIZsHA Mtk S4& 7ML Q1 GO o, B Do)
& Ajolz 3f 34 249} vldFA BAE 7L US4
Uct, webA & Aol A A A EE 7]28] =R 2 9
FaQlatel uldgA e BAE EA57] H3l YRRy
(Generalized Additive Model, GAM)& A83tc}, ¥bAg
3] 2% (Ordinary Least Square, OLS) Ao} o 20
7 AR A BA ok 7PgsAIR, AR PR 2 Yyt
A8 9 (Generalized Linear Model, GIM)©] 2% 3
HE E4% vAdE BAE 299 & 4 o] 4 299 54
A& ZEY 4= gioh OS] A7Ale] 4 QA" A==,

LCZ class &

Types Description Example

i
=

Aerial image

LCZ1
(Compact high-rise)

LCZ?2
(Compact mid-rise)

LCZ3
(Compact low-rise)

LCZ 4
(Open high-rise)

LCZ5

Built types (Open mid-rise)

LCZ 6
(Open low-rise)

LCZ8
(Large low-rise)

LCZ9
(Sparsely built)

LCZ10
(Heavy industry)

LCZA
(Dense trees)

LCZD
(Low plants)

LCZE
(Bare rock
or paved)

Land cover
types

LCZF
(Bare soil or sand)

LCZG
(Water)

Figure 2. Reclassification of LCZs for Seoul
Source: Stewart and Oke (2012), Google Earth Pro

GAM=- 4] 3)A" Zzte] drgriseol dfs E=r vlAld =
£ Z3sto] B2 HAgAE BERE <
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Y =Byt Byxy T Byxpp t--+ Bz, T 0)]

=+ Zf_s Lij +€s 3)
_;80+f1(xs1)+ +fp($sp)+€s

OLSelA= wEHAlIS=71 2t S0 Jslr} S48 o]
A= G Agdl FAT, GAMAA = 2 M F3E 7
20l 259 2 Uehiin o] 284 T W0 £ 3ol
it ofiSgte] MalE vdF A o= Yehl7] wzof] & o&
% &F(Partial Dependence Plot)}& 53l 2 ¥=9] v|A1FA]
FHFE AlAEslaL AT = ok, GAMOAE 259 Tt
B AE 245l 2H o] AFY FE o} TR RS WA|j,
oA YRl 2} H3(Generalized Cross Validation,
GCV) A8 7182 A9 ndg A9, S
A|slal Ee] 45-E 2A3}817] 918) Python? scikit-learn
17]2] W] GridseachCVE AME31 GCV A7} 7H w2
BaS Aesto] 220 AR uletu|eE A4t

etk £ Atofals FN7|SHEE A RS SEUSE o)

Al 7 RES AWRSeE Slo] dRishiRdS 37451y
T @7 B4 A BY £ 7|2 HEd Y B A dAE
AR CE ZA3IGI

V. 24 Zat
1. 7|22

AEAE tde2 o2 oF(07:41) %8 A9(17:26)714] 107]
O] Az A &EH 7] AAIE dlofElE F53 F Al 7]
20315 HAER o Uehflo] £29] B9jel ME/gE A
BITHIH 3). 2 At o2 2A(07:41)0]l 7 R A% 2%
(17.85C)F H2m, 2Afl= v A2 EXE B, A
7ol A8 Sk 22 M7 AA A 2(12:04)0 7P
T2 TS MBS Bart 23(16:10)2F A1 (17:26)0] o]
28] 942 Zash} 24 B3 Y2 EEE Bt %A
E5& B3 AITE 7129 WEES ool bdEA vEhta,
DTRe] A433] 3 % 4= it

F7F Ha17)2, HA7]23 DTRE] #A S A Ay} (1Y
4), #7123 DTRE] FA= ABTA 7L B3] ghot a1
7123 DTRY] A= AFAA 32 BA7E Udepsict. ol A
2A 904 DTR] B2 F2 Fa17| 29| Az} o e &
0] 4SS Qujen, 17|29 s Qg DTRY 450l
2k AluE| 27t o AR 2E HolEr), uleta] Al&Ale|
A & DTRS 5733 )& 71| AL Qlrkal Hotof & Aot}

£ ol ARSRE RiS=E9] 712 SR (B o ATt ¥

180 "=EA=, Me0d M= (2025)
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E%%+§_n“
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Land Surface Temperature (°C)

Time

Figure 3. Box plot of diurnal LST in Seoul

Max Temperature vs. DTR
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DTR (°C)
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Max Temperature (°C)

Min Temperature vs. DTR

DTR (°C)
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Min Temperature (°C)

Figure 4. Maximum, minimum temperatures and daytime
DTR in Seoul

T 7] WE2 17.5CE et en, a7 28FE2 538°C,
27| 2EFH2 29.41°CE A 2A19] DTRO] 3] & 2oz
ettt ©A9] EEF 28 mofd ¢ Qe Adest %&I
E, 4E wol5 B9 HYgto] Bl Hg] 4 vehhs A

2 Kol YX xYof NFYET} Ea1 1 AEo] A= %'d
< & & Utk BFAAAINDVDE] Hite] 0.180]aL, Abgt
F=9o] A A 7]-20f v]2= A -4 G3E Uepfl= AR F
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Table 2. Descriptive statistics of key variables

Variable Mean Std Min Max
Diurnal temperature range 17.50 303 538 2941
Building coverage ratio (%) 2411 2654 0.00 9118
Floor area ratio (%) 8797 12017 0.00 142019
Building height (m) 9.20 14.10 0.00 25073
NDVI 0.18 0.09 -0.02 0.49
Gravity index of forest (m?) 1,60397 18,2351 0.00 1397973
Gravity index of water bodies (m?) 39977 842 87 0.00 6,041.85
POI (count) 507 10.82 0.00 161.00
N 54,130

QAo 49 FHARE e Bzl Vi) Aol oS e
A0 soh &4 %ol A7Io] YEE| USE & 4 Aok,

2.1CZ =7 &%

£ AtolA= A8 159 S8l 20 EX] 55 A%
o BHA| LCZ1-10, LCZA-GOllAl LCZ73% LCZB,CE A Jet &
) 3R BRsignt 4 ICZ /88 A3 = & )T
Zoh LCZ 78 308 2 4 EAE AuEr] Ao Lcz &
F 7k 2tolo] thal] one-way ANOVA £4& AAIFH 43, 1LCZ
3 7F DTRZ -4Ju|gt Zo|7} 9135 SRISHATHE=6183,
p<0.001).

LCZ FHHEE AEAlol o §7H3 REE Hol=A] Aui
AIHE 5), Y 313 A& Gk LCZ1o] BE3h= I

Table 3. Number of grids for each LCZ in Seoul

LCZ class Built types Number of grid units
1 Compact high-rise 2,631
2 Compact mid-rise 1,867
3 Compact low-rise 12,735
4 Open high-rise 6,113
5 Open mid-rise 5,748
6 Open low-rise 2,337
8 Large low-rise 3,176
9 Sparsely built 2,570
10 Heavy industry 496
A Dense trees 12,622
D Low plants 1.267
E Bare rock or paved 300
F Bare soil or sand 70
G Water 2,298

2 AEAY 3 FHAFATFE FEE TSI 7, o=
Arfjofl A PR, ofEg FALYFATFE AT dEE0] 1UF
HE 2o glon g Qo] AFS fatht A4 /8L Al
Q3 EAGE wiollA LCZ31 arg A AEo] 7K HWol &
Ze]o] =], Al 343 BASE ol RAIR IYER
M A F2E 7HIAL U3 U = Qi) 9, 2 4
RBE e s LCZAS 22 132 ASA1Y A B2 FHie}
o FARHE, o) A&Al9] Au RS =4 ] TAlE-T 2
2 A F7HETH A F £ &3] FE o US-S AAKRIE,

712 HEHe] MFE ol 4 {Fo| ©E LCZ £EE T
A} BN LCZ FFY 42 AWEYT DTRY YFE:
Jenks®] natural break classificationg AM8-81] 57]19] 7} 3L
22 ERskelh o] £ WS o W 84N Faslshal &
g 7H AR Hdiglslo] dlolE Y Araiwe- S AEsks
dlo]l ARS-El= BAIF 71oldt, 712 MEA Ml oE LCz
Y A7) o vlE-2 (E 49 2t} 24 LCZ 139 E4& 570
9] DTR H¥FE FE3to] E4% Z3H1¥ 6), DTRO] 7P #
2 W3(5.38-11.38°C)ol A= LCZGE)7E 8 FES 2]
B19aL, 11.38-14.58°CHYeM = LCZAGLY AA8)7} =& °f
Ft, 14.85-17.47°CE Tz BA] F-80| Yephtr] Ajztst
= R A% 539 2t FEA17] AFEH, o] ¥F
oA LCZA7} o438 F=83A|4L LCZ4, LCZ5, LCZ63 2

Table 4. Number and percentage of grids by DTR category

for each LCZ
DTR category Number of grid units  Percentage(%)
538-11.38°C 1,999 3.69
11.38-14.85°C 9,468 17.49
148b6-17.47°C 9,637 17.62
17.47-19567°C 17,640 3269
19.57-29.41°C 16486 2861
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Figure 5. Spatial distribution of LCZ classes

LCZ Class

LczZ1
B (Compact high-rise)

g Lczz
910 0 W (Compact mid-rise)
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Figure 6. Distribution of LCZs by DTR category
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EA 0] 60% o1& AAF. 17.47-19.57C 5L} 81
e uf, LCZ49 LCZ52] H]&-2 74 vhd, 31

HE 2A &



S X|E®H 7120| 7 HEHut ZHEEE Qlute| iU A 84

3. 7 S(GAM) EA4E

opR|ete 2 R RHE| V7| 2HEES FEHLE L
HEES AR 3l diE7PRZA(GAM)S 373t
EA| 23 B4 A& 7|2 e 7 Bl E A EAE SAIH
o2 ZA3I%tt. GAM w4 A3, Pseudo R-Squared %Ol
0.7992 wdlo] ulAY FAE Ao 22| FHH4Q
DTRE A%3hs d o ¥ A9 24 ¢ & AH&®E 5).
FDoF(Effective Degrees of Freedom)= 3l ¥4=9] 251 of o
R A E Uelis 202 AF8AY o EDoF:E 12 Y
Epdt}, webd EDoF7} %845 ¥t Rdlof B} 2333t v]
A% G 1AL AE2 2AvRct NDVIS EDoF7t 17.42
7P A UEhd 212 NDVIZH A& 712 ¥/ u]Adg o]
3 ERRE 9L 7L 9SS AARI ERE BE WL
p-value 0] 0.001 v]The.2 Ueht 7t M7} FA12 08 §-9
olgk YL v| AL 9SS ERIY 5= et ol BE BEe &
W47 DTR) i3l 2 I8 7HE Yol

H8 olE% Z5(Partial Dependence Plot)& 3l 2 7}
F2+ A& 712 WAl vlAle 9% AR A= (Od
Dt 2, 712 HEAY diSE WSk wiet Aol o E W
59 S PR oA 57 we] gho] ME 9, E
7 W0 djSgho] ol §A HEBH=AE Uehdt), Wt HA2
95%2] A1 HolFsd g, 88, AE =019 Zol
AE0 WY 52 WY 7L SHHoE AYSE B2
o] Bl&3fj2|7] wie] Al=|5t7to] Wolnt, uleta] 4lElH7to]
B A == bl AFsto] sfAdsh= Ao) uiE=]st,

A& HeE AW EH, Ag&o] F71845 DTRO] %014
= ol yedt), 22Y 80%E H 7A-olls 712 sl
A sk Bgo| AR, 389 A, S8l wt
DTRO| ZRHA 02 Z}A31R|0E 80005 251 ol 23t 7]

Table 5. Generalized additive model results

7} g331 03]7] WAl 373k B4 Bl AE wole
AubE o2 EolA4E DTRO| Eoj=& o] AL
100~150m oA = WEAg0] 4% At 150mE 2%
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Parameter Lamda EDoF P>x Sig. Code VIF
BCR (%) [0.7035] 16.6 1T11E-16 ok 4569
FAR (%) [0.0673] 16.3 1T11E16 ot 6.96
Building height (m) [0.2907] 133 1.11E16 i 304
NDVI [0.0642] 174 T11E16 ok 522
Forest Gl (m?) [1.6248] 11 1.11E16 b 401
Water GI (m?) [10514] 114 111E16 ok 119
POI (count) [0.2941] 148 1.28E-13 i 1.63
N 54,130

Log likelihood -97769.1575

Pseudo R-Squared 0799

¥k n<(0.01; ** p<0.05; * p<0.10
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Figure 7. Partial dependence plot
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