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o 124 At

Fd 8Ot X%
[ ]o.000-0.155
P 0.185 - 0.310
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Marzban, Preusker(2018)2 LST(¥2 74 X & &%)} HIE31 9] 207] 7|AIE40

A S7%E 2%(T2m or Tair), NDVICETHAIIR| ) k] A 41513 A= o

£ EXo]g 4 EXHE tfst] 747t BAZ ssidlon EX|nERFPS

Urban, Industrial, Forest, Needleleaftrees, Airport, Agriculture®] 6712 2551

o}, FAoll= A&} =7t oftto] B a1 =gl o, SARA AXkE Boto] 2122

5ol RosHA Aol Sl&2 Eoltt

Yue et al.2007)Z = AJ5to] AloflA A2 o2 EX[o]l& {E0] thote] LSTL}

NDVI 9] AHAIE E451tt EX| Q] €= R I = Industrial, Transportation,
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bodies, University, CBD, Vacant or on building® 2 253513 0 EX| 1] & G0

w2t LSTSF NDVIS] BAI7} 4ok Bt

26) 71Z2AAA| 1740t SR 7S A E Y] HolelE Farsigict 7MeAREE. (2022). 7HEEH
7 9 71, https://kosis. kr/statHtml/statHtml. do?orgld=101&tblId=DT_1JC1501&conn_p
ath=I3(FMY: 22.10.05); =7F5AIEE. (2022). A= EX|A3} https://kosis.kr/statHtml/statHt
ml.do?orgld=110&tblld=DT_11001N_2013_A006&vw_cd=MT_ZTITLE&list_id=110_11001_006_
02&scrld=&seqNo=&lang_mode=ko&obj_var_id=&itm_id=&conn_path=MT_ZTITLE&path=%25
2FstatisticsList%252FstatisticsListIndex.do(FAY: 22.10.05)
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Sodoudi, 2020; Wang et al. 2020).

A9 AT AE EAT AP AT A A HH 2=t x| 2k] BAE
AE B0 FRAS =T ALt ThdRt AR AU 2 79| T 7|2 Al o]
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o] ST T 290 BHE BHOE 18T 5 olrk 7] B4 Al
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T Ao o ® Ho| E8H Itk A2 548 =Y AR Qo] et 2%
A AE ZASHAY 7H2oM 50 FR/E DS LA AfolE A
AA9] 49, 4% 27|14 o] ThE Hjo| Ahafs] ol Aol d RS 2
8o, 50 TE Kpol= Al ol dEA oy FFASATE S8
AL et A5 A EH thZat At} Park et al.(2018)= W7} = 7FHR0A]
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43t G o] 2712 B A9, 397 RS ARietA] gk g 2w
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al.(2015)%= ThIRE A1 97} 7k S FEE PETHIIE BAohaL, @434 9315
215}t A5 A4 ASHRS Alotstgth 152 BAS Q) Lhre] o+ AbEjet £~
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[22! 3-2] CHAK|O] LI EA
Z%]: De Abreu—Harbich et al. (2015). Effect of tree planting design and tree species on human thermal comfort
in the tropics. p.101
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0.77C F7H o2 Hadhe

2= oAl S & 5 ok
T2 0& Qo 7tz47 FAdchke e ave] 242 B AEe sold E 2 E,
UoF 52 1 A5 SR AESHIT Langenheim et al.(2020)= X3S
flet 2He] de2 Alss] H8l == U 7izeAA A2 At O3 5
A AR B EFAA Tes A siAe o B2 e 7R U
A7 A s, G2 717F 331 A7) 7o) SESfoRtal A|Rtst it
AA| AlglRbE -85t Al 2823 shuztA] dsokl® o5 kst 77t
3027H0A 794712 S7ohe BIHE EoFl:. ol#Rl AT e e ==
WS 1335 =1 9) & #EAd A-X(Srivanit, Jarremit 2020, YE-F €] 2022) 2}
FARH =2 H 00 of= Ts] AAIE HiAIsh=t o] o] 27|19k e A

o] ofje} o] el wet M L At wix7h Fa TS Ak
Nwt gm

”‘%;&”Q
[33 3-3] =2 Waks 1245 2X{9| HiX| A& HIeH

£%: Langenheim et al. (2020). Right tree, right place, right time: A visual-functional design approach to select
and place trees for optimal shade benefit to commuting pedestrian. p.6
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ZAof| A= A BlEo] F2E 7] 2544 Fol A Uegow 53], ZAIES
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2 sf ol k= HAo] Ao s s 771 255 W= RhE, B2
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Foto] USRS AL 37125 S7HA717] diel=tal g3 th7 ]
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Sfo] Atggo] L7l @ AEdA So] A Wskithy AFaHAc

Increased shade due to trees

Majority of the canyon is sunny  Shade from canyon walls Decreased sunny parts

Wide canyon (Reference case) shade without trees Wide canyon (Vegetated scenario) shade with trees

More sun - less shade Trees More shade - strong effect on PET
z
j=
o
Q.
B
small sunny part| (<5}
=
—
Small sky view T
Canyon is almost = )
o Al canyon is shaded
shaded ~
Narrow canyon (Reference case) shade without trees Narrow canyon (vegetated scenario) shade with trees
Most canyon is shaded Trees Shade - less effect on PET

[33 3-4] =0 M2 LT 150] PETO 0jX[= S3t X10]
£7%: Aboelata et al. (2020). Evaluating the effect of trees on UHI mitigation and reduction of energy
usage in different built up areas in Cairo. p.12
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AWAT AE 23}, B FFS TN 71 EA ) BHL 41, 4UE 5 vk
0] 27] P 8, 7h2S 5%, 7S] X e, WA 24 FE, FYE A
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@ OEef=A 20

srojoke el B4 A7) ARk .02 55, ol et 7

2 0
olA= 71AISRES o|-&sto] Bt S84 71goll 2&51A] 8= XGBoost Regression
S aatolt
H 3-4] 5312, Ay
58 XEH2E
St 8 t VIF
(=) 38.2700| 312.013***
Jt24 410 ThH| $2EZ HIE ($2E/41) -.3560 -3.523*** 1.434
Tt24 ARKZH .0664 6.587*** 1.312
5m Bt LY 7124 TH4 .2041 10.552*** | 2803
5m A 2, 10m g L 7124 744 -.0499 -3.606%*| 2273
e aE e e Il 2247 5.257%** 1.371
(Gl =P~ Imi .2365 2.459%+* 1.691
71&) LsAnE 2= .8521 6.526* 1.177
At 01219 =X|77EK[Q] A2 .0039 5. 744%%* 1.715
S OLX| AH[ .0373 3.542%% 1,529
7t ke 72| =0 -.0228| -22.445% 1.386
71 7N HAETRQ| 72| -.0092 —5.527%** 2.249
EE= .0175 8.34xxx 1.347
co s Ew—%%; qst -.1120 -2.023* 1.325
(-5 w3t 7)) S-A st ] 4026 9.594%** 1.290
HE-2A Y -.0097 -0.158 1.226
Ht24 50m LY OIIE HX -.0008| -13.023*** 1.737
214 50m Lif CHAICH- HE e HA .0004 5.754%** 1.307
e /8 HtZ 50m LY THEZEY HX .0010 17.106%** 1.330
HEZ4 50m LH AIAIA B .0003 8.347** | 2622
g1 50m LH SHAIN BH .0018 18.678*** 1.073
R-Square 0.363
Durbin-Watson(d) ™ 1.929, p-value=0

*5(0.05 **p(0.01 ***p(0.001
B3 G B
71 B 7H QRISI| KI7|ARH ZVHS sl Durbin-Watson testS AAISIIO, 541 Za} RX{0] X7 |AEHI0] 201
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XGBoost ¢ &2 3R A 3t HpZE HH4 7ol o&star A @7
tj2oll, 37 EA443 71254] B4 U= 2571 Be HaeES ogol FYs &
A& XYt AA Tlo|E 2] 80%E TH5-& 22, UHA] 20%E HSE&2o= E-832
™, GB Tree(Gradient Boosting Tree)S 7|2 SH5AIZ, A 1HH 25 9] ol&4HS vtk

=
ol AL T5E3H(Reg: linean) = A Jct.

—

g

S5 HlolEAlE o= 53 9] wAFHS(5-fold cross validation) &9l 224
(hyperparameter)E '35 & overfitting)= WA|Sk= SAlo 227} 2|47t
HrE BdS A3 FdH 2Haghe] Avke et Aok

[& 3-5] =2~ £ Z1}H (N = 17,888; 257} <)

max_delta_ | min_child_ colsample_
nrounds eta max_depth . subsample
step weight bytree
1,000 0.0028 10 9 9 0.806 0.725

EX: A7 2y

o|gA HFdH Ld-E H5-E tlolgjAlof H&3f A 1H 2L ol&35 A3k= of [
-22]0|A B A} Zrom R2=0.795% thE38] #3241 9] R2=0.363 K.t} HEst o

XGBoost-RS XGBoost-RS
Predicted vs Observed: Test Set Residuals: Test Set

Re-squared: 0.794874446691794 RMSE" 1.0595, MAE: 0.797

Observed
=
Residual

40 45 a0 5 40
Predicted Predicted

[22! 3-22] XGBoost ZH0|| 2J3t X|EH 2L OIS Zut (257} Ha

EX): AT HY

SHAP AHigte] a0 = A1 2 050 7P JFeol e oz FE7 2
e the (1™ 3-23]91M He ﬂr o}, ih 9l mx]eke) A9 = 0.497 7F A B =
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T A& Aol 7P 9ol A, L thZ o & AHate] A2 =0.345", '50m RFFU
OIIE WA = 0306, ‘2% =0.224, ‘AEH] A9 =0.218, ‘& £°]=0.192'
= T A0 R UEth 7tE =X E40 A B dHd 0w FF
o] w2 Holx|uk, 71 FollM= ThES AR 744 = 0.077 ¥ 7hE4 0] =0.07277F

pas

Green_dis! | 0.487

Wountain_D | 0.345

a_apt |0,306

R_W |0.224

B_ne 0.218

0492

(]

:.Al.lﬂllllli“ail'||| || |

0472

a_comm | 0,459

a_faclory | 0,435

BH_RW |0.407

T_Height |0.072

Beflux_D | 0.062
T_Werown | 0.059
TW_TH |0.088
Interve_TW | 0:053
T_type2 | 0,081

T_in5_10m | 0:044

R_azir 0.039
R_azimuthd |0.018

T_ingm. | 0.008

—.—-Ullﬂllllllﬂl

T_typed |0.003

T_tipe3 | 0.001

SHAP value (impact on model output)

Feature value
Low High

[23 3-23] XIEH 2= IS0 Cigt HE H-S2| SHAP 2t (N = 17,888)

S5 H7E 3y

SHARE7HE HpEt A 220] A= AFA0lA] =, dlE S0 A =
A2k} AR 7} 50m7H A= A 27 Eoj A 2| HH 2=7F oA AT 11 o2 A
glofAe 23] ARH 227 RoplE FFol e Aot TR A= At Tke] A
2]'= 200m7HA = A e Hol a5 A B 27F oA ARt L o] Ao A=
2 o] fl= Aol EAE = Ut (IF 3-24).

HM3E - Al ol et 7I=2=R G 2 77



SHAP

A5 .05 05 15

T T T
0 50 100 150 ] 200 400 800 800 1000

SHAP

T T T
[ 00 1000 1500 2000 10 i ki 4
a_apt R

o, g

SHAP

20 10 0

T
0 120

T T T T T
0 5 100 120 n 280 300 0 b 40 &0 80
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[T 3-24] 7HE -0 SHAPS| HIMSE HA| (A9 107 B4
EX): AT XHY
=22 0] 748 9F 15m ©]51e} 40m o] EROA = FH9 71 A A HH &
L7HASTIANE T Afe] F19] o A= T1E Rt Aol ARRAIAY A E= B
o] YERdT}. 53] 40m o] =zolA 45 Fo| S/IEE ARUL TS
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T ytobEn:, 7R 7R A& 2ol 9 A9 10m o7 = &0l S A #
H 25 FOoAA|NE 11 o] EoloM = HE0] #5575 AR 27 WoRl=
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AloTEl <] 7H =17, 888711011*1 8, 3277H§ ZAF9lon,
Al HloH A9} 80%E Sha-8-2=, WHA| 20%E 45
}+= GB Tree(Gradient Boosting Tree)2 SH5E-H= A
HH 29| g&3E Weshs R4 o SUsHA Ao, FUtt AT
Hhal o 2 2w s Tt A3 690 A ShEAtoA 27]EE (early stopping)7H EAY
ok FdE 2Hpghe] Ak thaat Aok

T 3-6] =24 §4 Zat (N = 8,327; 207 B

oo
LFJ
2
;:O’L_t‘
o
N
re
ﬂ
ml>
N

max_delta_ | min_child colsample
d _ _ _child_ n
nrounds eta max_depth step weight subsample bytree
690 0.0024 9 7 5 0.876 0.611
S AT =Y

ogA FIH B HFE Tole ] Mg A EH LES o|2e ATk ofef [1
% 3-251004] = 3} o, R2=0.744% of W3] MRt |52 S 2A)et Arzo)
A2 7 Y E Bl LA oS IS A% asts Zlo] Sl

XGBoost-RS XGBoost-RS
Predicted vs Observed: Test Set Residuals: Test Set

R-squared: 0.743720985694044 RMSE: 1.01871, MAE 0.731

Observed
Residual

pradietnd ) . Prodicted
[22 3-25] XGBoost HH0| 2Jgt X|EH 25 0|5 At (2071 M

B G177l Ky
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SHAP Atighe] a0 & A #H 2% o &0 7 JgFeo] E M w08 2534
I= oh (11 3-2610014] B A3 2t} '50m Y oFstE A = 0.384'0] A&
W 2% oS Aol 7P el 39, 1 ﬂ%ﬂi AH ] =219k0] AP =0.349,
‘72 #01=0.297, 50m BPW = WA = 0.255', ' E2E=0.231 <22 @
Fol & Ao Yepth 58] FET Ut Avk= 7t2sX] S B IS
i 724 ARH7HE = 0.095' 0] A 02 F QSR HA A9]Hol 23 ol
Sm ¥ W 7HESE 7h4 = 0.043' = 11 o] thE F7IRE AL ERIT £ 3tk &
AR ILS] ARZ} 71 EA] QA G H Tt A TRe] A )7t A RollA 7tEE 1t
9] g gt 7t2 =] 9] FFFeo] AA HYehrdtha & 4= Atk
W A4S AHH 250 FA A A= o) Hdo] Aufe} tfRE X5k i
o MEA e 01 SR 72 5A] S SR AW SIE o] 7t24
A AYZEA 0] FaL, ‘=il thH] = 0] I3, Sm HH Wi 7FES AR 7S E X
¥ 257t %OW% B RIS 4= Qi

_;N

l

2 apt 0384 =

Green_dist |0.349

B_near_H | 0.297 rom
a_house | 0255

RW |02m

comm |0.443

0.430 - - ey
0.085 e
—y

=t

e

R_azmutn3 |0.091

Beflux D | 0078 o
_bighouse | 0.063 I

TW_TH | 0.065 p—

T_insm |0.043 —
T_ins_10m | 0032 frmes

a_facory | 0020 o - - i

T_type2 |0.020 —
R_azimuthd | 0.018 .
R_azimuthz | 0.016 e

T_typed | 0.002 ,_,+

T_twe3 | 000z ;I

<0 25

.0
SHAP value (impact on model output)

Feature vaiue N
Low

High

[22 3-26] XIEH 2 0I50] L3t 7HE H4-S0| SHAP gt (N = 8,327)
e AeE A2 %ESH B2 A A o] el 2 2jol S 24| ] w2
O

off AEA 1ol AAR 724 T WSES SHOE £ T A5 A EE,
TUE H] 7t AARE 2] A9 T gho] 2 olsiA = A B 2=E W] 7|
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AAF Al et AEAFE = ol o] e} AT

H 4-16] 7k2=X] 74H0]| gt XIS 2At

(S H, %)

NEENEE NECTINEEASS
Y-Y(516%)  Y-N(215%) N-Y(65%) N-N-Y(26%) N-N-N(172%)

5002 150 29.07 24 11.16 8 12.31 2 7.69 16 9.30

1,000 123 2384 33 1535 10 15.38 8 30.77 24 13.95
2,000 106 2054 42 19.53 12 18.46 4 1538 36 20.93
5,000 75 14.53 68 31.63 13 20.00 4 1538 39 22.67
10,000 62 12.02 48 2233 22 3385 8 30.77 57 33.14

EX: A7E XY

SR 82.6%(8227)7F A LS QAL Qlrkal S5 o, o]Eo] AA|gH Z[ A
EFH2 69HE 500,0009714] He7H sk, et 12,600€01H. F=A3E
QR EFH] P TESHUHA| 0] 13,4489 07 7P =Qtor I thgo g &
AZSURR|Fo] 12,572¢, ASHEHAFL9,954¥0 2 7} Yottt

T3 17.4%= A8 AES oA} gkl -3Hok3itt 1 o] -2+ olu] FESHAlF
Sy glorg 1 =g Aokttt 7} 74.42% 2 7P Weto Tl the o7 Jlg
=2]9] 2A4o] YolAl & 7EA7F Tkt 10.47%2 57 YERstTt.

O 7t2=X| 7HM0f| CHst me| 2MS Q|5 e

Zt2=ANel e 71578 240l 28

o] 9, 24| 9AE Fol T Tk W4ETf] THE FAA B2719190 log T
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PUSL Tt A AR IM] TE 0) AASY, PHEH, AFAY &

73, 7k2=A o ek Q14 02 R of Mg TS50 /A5 A7 A=At
2

?_]_
dg/do = 519k
= 4-17] 715 H(N=944)
Variable mH BZ=mXt B35 Z|cHZt
HA[Ze log(RHm HIAISH) 7.687 1.076 6.216 9.210
Eamia T | log(FHHM HIAZH: E7[HAIZUX2 | E7RIAZUX (1/2) 8.013 1.114 5.524 9.904
ST ooy |3 MK O 0.735 0.441 0.000 1.000
e== = EHIY HAIZ “of” 0.585 0.493 0.000 1.000
ME(M=1, 044=0) 0.502 0.500 0.000 1.000
IHRIEN | o1 2.624 1,087 1.000 5.000
QI AS 5.922 2.595 1.000 11.000
pEAL S21t, EA| 0.438 0.496 0.000 1.000
SEEN | (7]zezy) HEuE, PM 0.459 0.499 0.000 1.000
- = QEH|0]|, 7|E} 0.012 0.109 0.000 1.000
A ZE AR 25.658 21.372 0.000 | 120.000
=S ZHHSHA EE1E UEXY 0.242 0.429 0.000 1.000
j=xjo | CIE=HSUS LENY) | 0SS DEXA 0.590 0.492 0.000 1.000
e Jz=x| 98 PR . ] 0.524 0.500 0.000 1.000
OE=xote 27t gls W i 0.057 0.233 0.000 1.000
e TI247t e W2 ot 0.295 0.456 0.000 1.000
OIEE M 2.611 0.910 1.000 5.000
QIMEN | JI2SX|0f S ZRE 1Al 2.251 0.762 1.000 5.000
JIRE=X| M TN 2.515 0.885 1.000 5.000
Z: GIEl &Y

O Jt25X) JHMo| Cet el £

SHASO| A BOAE BT sraraTl & 1L BE5}o] SHA0] S L wet
slo] A 2oAjo] AR HIAE QNS HiEo R wHL 248 A dAo] ol4o
u]8) A BOIAE A7, AE0] B85S Ao 2 A 0w ekt 12)m A3
a8 557K o] A%BHe AJtSo] MBS A0 R Yehi), 12 914l
T WOl 7R A9 FATT} 5 24E A2 B Aow et

i

M4 - BHUS BEO T12EXI IS A3t oM 24 121



H 4-18] THASZ0| T2 ATF KigolAeY

SHES A= z Pz
(&) 4.736 7.600*** 0.000
HE(EE1, 044:0) 0.345 2.270* 0.023
k) 0.028 0.390 0.693
A5 0.083 2.880** 0.004
A JE ALt SEXRLLEA| 0.001 0.010 0.996
(|Z==5H) Hsus,PM 0.174 0.690 0.488
- QEH0|, 7|E} -0.961 -1.460 0.144
Tade AR 0.000 -0.070 0.942
FHX|Y 2 SEUSUEXS 0.249 1.120 0.261
(IE=NEHSLEXY) IEUSTHXY 0.387 1.940 0.052
= ~ & It24 0.140 0.610 0.540
gg_'i;f; = 71247} g SR it 0.128 0.360 0.720
e 7t247t Qe H2 Sl 0.336 1.360 0.175
FHX|Y 7t2=X|0]| CHet PHEEE -0.046 -0.490 0.621
JI2=X|0f st S 0.652 6.150*** 0.000
JI25X| JHM0| CHEE Te A 0.120 1.280 0.200
Log likelihood -1,126.657
Wald Chi2(15) 81.81
*n¢0.05 **p(0.01 ***p¢0.001
Z: | First bid Second bid First-response Second-response
log(KitHmH HIAIZH) log(FHM] H|A|IZ ) R MY HA S “of” = U HAISY “of”
*ZIIHAZA x2 |, Z7|HAIZH x (1/2)
EX: AT &Y
AN} S vl o2 BFA B/ AR H chewt 2k A A
et BAAEIARL 6,0480], FHgH E

BEE FEcH 13dE A9
4 =

6,6769 2= 71 Hal ASE DA o]

-
b
_}I_,
o3
5

N
<
i
i)

[ 4-19] FHSHZ0| M AT XISt

() 2)

ET
H5 = = =
oA SrSuzNel EEASUINY  IEASUIX

AYad X|=2ArH 6,048 4,531 5,813 6,676

SR 972 514

1% WOl S 212012, p.17)AT0NN BRE 2HPANG BE3)0] ALksI
o} o] mlgto it AR X|2el 4710} 67) BeAA2] 20219 715§

5 28JoH, IS AkEsha of 27,237dw o 2 24 ¢ Qo

37) AP A2t X AT 71 X (1-AEAF-E: 17.4%) X (NOAA 23A% 0.5)

[H 4-20] 42 XI%92| & 7H7 (20214 71F)

LA CHTZ Al AHZHA FFZAA CHHZAA SAFHHA d=

Exinsas 1,447,194 1,013,488 1,216,719 625,511 648,593 460,289 5,492,783

EX: 7ISARE. (2021) 71EHERE 7t 2 7122 https://kosis.kr/statHtml/statHtml.do?orgld=1018&tblld=DT_1JC1501&conn_path=13(ZA4: 22.10.05)
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THERA A A 02 L8 AGAZIAL FH 29 9] ded 8908 11Hsto]
7tz=2] Ago] a3t I FoM ke 7tz=A] 7iA Al ASHE PR G9E TH2

= 138 ga7t Sl
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of A} b 24 UES A E, Thade] EARS 913 HA9] 2719} 342k
Ak AolshA 240l i BaS BIe 4 9k
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7} B AR FpR T 7)) h2d} ARJE ] 91X gk wA] QR R
A tALo 8 MRS A9E vk tehdet 23 7misA9] 7)%50] wrt fa)
ol §84 02 WHEly] PN Aol 2 A ZriE 94 BRa AA6]
Wk 72| AL S Ssto] ofmE JABILE THT 5 YeAS =0
skt olo] et 24 AwE B4 4 Qojok whet.

Y SE QNP0 B2 580 SNS Fo ¥ HE L 2

d AESAL "2 W 27, &
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= G 8] 20 A1) 4% Al e el 5180] B
ol 245 hs207 o] LB o ] ol s A9
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£ 7k A Aglo|u} AL Aol 9z 49 H sk ool whet RHRIoIA 71z
2]9] 24 9l Fhelo] uheht oAkt 12l 7] ol o] Hlste, Fha o) ATk
Z85) U3]=|7] Yol 7] SH| Belo] Wast Aolch
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=
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-lo

[l 7t=242| 2afLE 4TS NS 252 FHXIX|7] At

EAIg 2Ot R0 OIPEYRILDIL OIS HE 9 Sy 01248
2] 8 4 Lk 31X/2] 80% OIS TelLi= BT B IHRIX3| 5 AT
B2 O LIRCE (52) 918 0l J1XI31212) 2120| o x| o
2 HE SHE JIRCL 24 B AHY MUY V124 ZH U B
(DAY B2 XX 24 2R A0l B OIO| gl
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EX: MIZ. (2022). ‘'SHet L7 2 7124, off O|ZAH| HLt JHEL. 6% 90U SH=UE  https://m. hankook||bo co
m/News/Read/A2022060719130004174(ZAMY: 22.9.17.)

48 MM0| E0F ARY O 2 S5 It2S0| 24X[X|7| 2 Yo T H2 X 5
91'—| MRUCE Fl=2 FHXIX2| 2 Y0| B M i OfL|2t FF = RN S|

QACE. (B2F) 2EX|X]2]0f| CHt W2kt oto|=atQl = gitt XIRFAIE 2 JEX[X|2|o]
EH?J HEX|A 0] £E3EHo]| =Kol REFHS FLF EL| R E IEX|X|7 |7t 0|7
X1 ACk= X|HO|Ct.

EX: 92F. (2021). “ZHI 7H2CH RIRI0)| Z7EX| WEE---T 24> AT, 42 19 MU, https://www.jnilbo.c;)
m/view/media/view?code=2021041721412281304(ZA4: 22.9.17.)
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[28 5-9] MEHI}T(Central Park)2| LiDAR HI0|E] 7= 2&
£7X : ONENYC. (2017). Cool Neighborhoods NYC : A Comprehensive
Approach to Keep Communities Safe in Extreme Heat. p.34

HIA L§E EX: ONENYC. (2017). Cool Neighborhoods NYC : A Comprehensive Approach to Keep
Communities Safe in Extreme Heat. pp.33-34.
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Heatwave Plan for England

kel

- 20043 NS HHE 0|22 20145 HHHE|UCH 7|+ E 0t A0 U E 2 HE AARS 283HCH 0] F
B AJARL2 571X|(0~4)38)2 2|0, TY| A= R E 27} H|AEIDER| F52 T

- 3% 0.Year-round Planning - All Year ItEOf| A& LERLE X Z2t2 S0t 05 R0t 22 et Mol eE50
22 =35

W =X O Al

-4 02 915 A| A O R A2t Ho|
ZEnT} PIRE ZR)AR AA|

- Ol LER} IHR| 2 Qe A| SEHY 7|5 O Qlsh £A| £X| HEO| 10%E XIstD SX|E 4 UEE Hot

-ASE WD QR BX|0Me| £X| HBE Hot
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PES o Aol 0|X|= T3S Z007] 2feh F21X el ZX|(Z2HAH 1= 8
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* LR, 2=, AL A XS S5t 52 Sl FiH 2o Al 5X| 32E =EoteES X1|°F
* FAEE et A2 SXIE Qo £ 25 £0|7| ol X|fHok 5, 7| E FARY S U A 2AHE
Ao LR 2| X[ef

HIAZX: UK Health Security Agency. (2012). Heatwave plan for England Protecting health and reducting harm
fromsevere heat and heatwaves, p.11 LIE HHSI0{ He|

38) 0. Year-round planning — all year, 1. Heatwave and summer preparedness programme 1 June to
15 September, 2. Heatwave is forecast — Alert and readiness, 3. Heatwave Action, 4. Major
incident — Emergency response(UK Health Security Agency 2012, p.13)
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HAE Heat Resilience solutions for Boston

HHe

- RS FUYE F0|10, EY0| M= ™A MMN, HAH A0 22 2H|E QlAlohe A5 H

- H|2lot2 Operations and Communicatios, Buildings, Transportation and Infrastructure 2| 871 Al 1)
267X M|§ H2kS ot
* | AE 2| 22|21 A(resilience) LA Q| 6EHM| MIMQ1 ‘Parks, Trees, and Outdoor Spaces’ 5 A| 7HX| Z2fo| 3=
2 =X| ¢ Chx

=)

mFoUg
- HAHS T O] LR LI S 2PEot B ESE| 2|3 H|T S HFEH| et ZA| AR Al TR A A
SUMEE Eclf 7|2 XMZat 25 1S SH

i

550

4.3 Expansion of Green Workforce Development for Heat Resilience

OLIXIE, 218 2% U B2, LI 47| 2 B2] SO =4 UX|2IS Soiots M2 MY 28 U H ¥ T2
Y, WS O|2, TRAME, HIH HHIA 5B DRAOHEC, S| KISALS| HI2] SIS, Of U ASUIZ 2|0l 213

BB TR JISYAS B 4 YRS MR 2B FARICE

o
N

o
. Enhanced Cooling in Pocket Green Spaces and Street-To-Green Conversions

|
J|MEAILE TN 4 =S MRASICE A, 22, K1Y 59| 158 B0, 57t A RLIE| 0122 Zetete Mz At
o B0 AgE 28 Jlcfeict

o
N

. Increased Shade on Municipal Sites

A ARTO) I58 52 AR 2 S OIS o1, B U4 SES BT HEI AT H2te] BB ol

% MIAIS SX|SHS HOHS DABICE O|f s 29| FAFEf AR

6.4. Planning for Future Parks

2 AR A, AL A AZ, MEH Y, O ARIE X|HALRIE Batshs 2R A 00 St AeS SiTt et BAE

X
2 AR
123 Qe HRLIE| 39 UER IS Zststn atchstax} stk BPRD(Boston Park and Recreation Department)
lanning for Future Park2h= &7 T2 1S Soff FHXQI Bo A 329 HH0| STE E U8 S AlAH =
o

o ot [0

=T o

fofl £XFBICE Ol 441 6.19] E SX|Z Hof 917 Aot &2 KoM= B H2YS 01| Agolct.

CoE =

£x: City of Boston. (2022). Heat Resilience Solutions for Boston 2022. p.218, 236-237,239

oX rr rjo of

Ay
. o85n%c.0 ,
. . Other Trees and Vegetation -
o Trees in Parks and Privately Owned o . X Other Public Open
City-owned Parks . N E.g, green roofs, extra vegetation, conversion of
Public Rights-of-way Public Spaces pavement to green space, green Infrastructure, Space Partners
gresn balconies and stoops

E.g,, DCR and other
state agencies,

Parks and Recreation Department Business owners, developers, residents, other City departments, etc. 3
conservancies, and
nenprefits
City-owned parks, recreation, and street trees are within

BPRD's purview. Additional funding, staffing, and other resources . . ey

i ’ el These strategies will require additional partnerships, along with funding, staffing,

will be needed to further expand the park system,

; § maintenance and operatlons strategy, etc.
expand the wban forest along Boston's streets,
and increase heat vesitience measures.

[12! 5-10] EAEl Heat Resilience solutions for Boston@12 IEL{ !
ZX: City of Boston. (2022). Heat Resilience Solutions for Boston 2022. p.233

HIA LHE £X]: City of Boston. (2022). Heat Resilience Solutions for Boston 20221 Xz|
https://www.boston.gov/environment-and-energy/heat-resilience-solutions—boston(ZA2!: 22.05.31)
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(Anti-Heat Governance)2] +5-& 743t}
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I EBHC Green Streets
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- LSS J|SHSBS 0| YO P47a| 3 FHRALHE Slef J20f SX[QILEE 25
- TYE =ADjE| USS HOptD, S4 22| HTS FYTORM B2 TA| X4

m Fauig
A2 B DRAARE) JH2 L), J1E Jt249) Liojet 50, FAte, XIst RY2IEl, 71 A3 5 12
5) 232 7420| &8 EYT 0{S0| AKUL AL 4 AU 422 7Y
FZEH) KA BALE, 12 913 BEL AQF, EEUC A
® 71
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=
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|
d

ZX: City of Portland. https://www.portland.gov/bes/stormwater/about-green-streets(ZA4: 22.9.17.)

148 ZHUSS 215t TA| 7I2=X7A1E 27



3) EFUSS 12st XN 22SH 44
O 712=X2] ZEHUE Ms0 st SEX|E&X Z2|(Policy Cycle for Cool

City)E ®let XA op

A1) BTG A5e BEAFHOE Belsh] Aot AABEAY, FAST
=
=

o), BAA 7 A4 0 B2}, BRAA 7% 5] A< 0.5 veiE|olo} gt o5 I

5f 712=2] AL 7| EZ 0] £tto & o] 71227k AukA o 7 sjAlsto] TAls)

AR LAY ARIE A, TS 2D 4 o A
[e)

sl
uets] 727k 722 Aol Z1ofstaE HYYS-S 919} 1S S5 oor
SR B F45PA SIS 715:9)710] B8]0l A8 etolc. wet
A P AR A0 2 414551 efahele B739) 2 s SlehHs AAE
olu} ZL2/9] AAseto] AAlsolof S, FA2 F
2 Agsle] AAhE ANBEES SHT 5 AT ABHS ANT BRAo) ek
EF, AYE EGYS YBBEO YA RS 71702 AR ARIBIT A8,
Q1] 713 5-& A1RA 02 gslofof slel, ARkd WSt BRE F
o] Y| B TS UEE AHHO 2 AFo] 54, AYslolof T,
BAAE WAL 97 AR BE) E AW A o] AR
2 § 9§42 SO olojA|t YA HYO 2 WPsolo}
Spel, QA3 Ate] 21S B9 otetslol b B8] 94, NS ERE 4 ol

i)

= 24290 BUE Y 8 w7k B astch ok abgst ul Aot AHY 348
S8 BEAGFA o] 5|8 R 71atR] £4o] o] 2ol 4 glom, HPThs 7]
B0 o, AaAel] ol 2@ EAY SEAYETS] AAE A A2A oj2o]
A 4 9le Aow ket

R1F AR Wk Qe 4] W] ok ah] SIS 71Ee] EAH AR
QEalE 20t PES 2L P22 St Al TE o] Baste 127 o)
wol 12549 242 5o EGrhgolehs oA E3t 1A Hol 12 aAY
I BRI, HA24A110] B Yol AT Bl R} o 8450 &
de QA 5 Az WAle) A voke sk glon oleie e 4
4oz 4§, AU 4 YES WHF) 15 W BHAAC] Axlo] Bagh Aol

H oY - ZFUSS /% Al 7I2=XAIE 2 gLt 149



O 7t=2=X) 2ol HMaby 271X| SHE 218t YE2HAH(Cool City Platform)2]
752 2%

7t2=A7E 7R QA s S AAES SHisish] A8l 71 7= ol it
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Elojof 3ttt 7tz =AY HA A= AHE 7tz B =A], AAjHo] tiet HEE AFAISt
A 25, 771291 we] L AAAAES Defste] TEwolof g,

F2A| Street Tree Map

mole

- 2015ERE] R2A| 2t2 4 RS HTHE = QUEE AZSIAZIQH XHA| 2o X|ATHe| 2 Jt2 0| 2Fu0 2 0
FeIX|oi| Ciet FYEE o #oj| 2l Obs

- AFE X} HOI0] 2 RSOl AFBEI} 2ot B RROA B HI0 Dot 4 =S HEAANS 75

mZaug
- AHASAE0| TreeKIT*E 28010 It2 0] CHot Y= +3

* TreeMap 712 2ot ClO|E] +=%2 TSI DX} 2= IAER Jf20t QX [et 712, 20|, =0, 8, =35 7|
- TreeKIT= YIAES L& HH X2 H[O|Ef =T & A2f5} e
- XE U B2 1248 LIELD, 832 30|, 442 58 2sin) B3 U 52 RAR 4o2 B
J|BE AES HEHOE MeHsio] HEE SIS A U, LIS 22 S ARETADE T 7[21810] 22 b
- HE 30| X|L|= MEHN (@AY, oulX| -, Y| H2tst )”‘E A2 BHitete] XS
- TreeKIT= YIAES 28I MAXSZ HO|E| % A A2fe} &}
-2 2Y HEAAHES Sl dAIRISE Tt 0] tiet FEE Tt f , 7t2=X|0f CHot X| £t ot 2h2| =

New York City Street Tree Map
oo Mep My Trees Learn Groups extSize TI Language 0B
There are no activities reported

[ Record Tree Care |

Ecological Benefits
v6 Stormwater intercepted each year
3720 gall Value: $36.82
& Energy conserved each year
1647 kWt Value: $207.87
2 Air pollutants removed each year
5 pounds slue: $23.75
@ Carbon dioxide reduced each year
3,058 ton: Value: $10.21
$ Total Value of Annual Benefits
Value: §278.65

Benefits are calculated using formulas from the U.S. Forest
Service.

LEARN MORE ABOUT THE BENEFITS OF TREESTONYC
- Map Key Tree marke:

Was this page helphul? © © & NYE Parks

[Z22! 5-11] NYC Street Tree Map

ZX|: New York City Street Tree Map. https://tree—map.nycgovparks.org/tree—map/tree/2141653 (ZA1L:

22.02.09)

HIALHE =X: New York City Street Tree Map. https://tree-map.nycgovparks.org/tree-map/learn/about(Z
Aol: 22.02.09)
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Q|AIE DC Public Tree Viewer
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[22! 5-12] Public Tree Viewer
ZX%]: Public Tree Viewer. https://dcgis.maps.arcgis.com/apps/View/index.htmI?appid=3677bceead544db
79a412e3ab0a68588(ZAL: 22.04.22)

YA =X: DDOT Urban Factory. https://ddot-urban—forestry—dcgis.hub.arcgis.com/(ZAL: 22.04.22)
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Chapter 1 Introduction

Due to climate change, heat waves have been witnessed repeatedly in recent years. As
this trend is likely to intensify in the future, it is urgent to prepare city policies to respond
to heat waves. Prevalent heat waves threaten urban residents' health and reduce their
daily activities, which may develop a vicious cycle that further increases urban energy
consumption and aggravates climate change. Therefore, a pleasant microclimate
environment is critical to facilitate walking and outdoor activities and create a virtuous
cycle by reducing the use of passenger cars and building energy to devise a sustainable

city that responds to the climate crisis. In this context, spatial response plans are needed.

In street spaces experienced by citizens in their everyday lives, green streets can offer a
solution to alleviate the heat stress of users. Although green streets should be considered
significant to mitigate heat waves in the street space, the current green street plan under
development primarily focuses on the physical conditions, such as the width of the road
for installing green streets. In order to adapt to the foreseen climate crisis in the future,
it is necessary to analyze street thermal environment and, based on this, establish a green
street plan for heat mitigation of the street spaces.

This study aims to prepare a green street planning strategy considering green street's

urban temperature reduction function and contribute to efficiently alleviating urban
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heat stress. To this end, it intends to prepare the basis for a more efficient plan by
deriving the surrounding factors that affect the street thermal environment. In addition,
this study analyzes the limitations of the current green street planning system and derives
the institutional basis for the green streets plan by examining related policy cases and the
perception survey on pedestrians, which is the primary purpose of responding to heat

waves in order to propose green street policy alternatives to respond to heat waves.

Chapter 2 Current Legal Systems and Plans

Related to Green Streets in Korea

This study seeks to present a green streets plan from a heat wave response perspective
and provide an institutional basis for efficiently realizing such a green streets plan.
Accordingly, this chapter reviews laws and systems related to green streets and examines
the planning system for trees most closely related to street space. The major laws and
systems related to green streets include the "Creation And Management Of Urban
Forest Act for street trees (green area belts), "Act On Urban Parks And Green Area
sy for facility green areas, "Building; for landscaping and public notice Act”, which
succeeding decrees and rules shall be discussed together with local municipal
ordinances. Also, for street tree planning systems, the detailed master plans for Seoul,
Daegu, Ulsan, and Songpa—gu, Seoul, built autonomously for street trees, were analyzed
in depth together with 43 cases of Municipal Ordinance on the Creation and
Management of Street Trees and 160 cases of Municipal Ordinance on Creation and
Management of Urban Forests, etc.

Examining green street—related laws and legal plans showed that the current green
streets plan is being established to create a green network and improve the city's
aesthetics. Although the "Urban Forest Act, , which stipulates street trees (green area
belts) among green streets, specifies the purpose of heat wave mitigation, the master plan
accordingly shows that green streets are planned as an ecological network connecting

urban forests.

In addition, as a result of examining the details of the green streets plan, the
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consideration of the integrated context of the street space in the green streets plan was
insufficient. Legal facilities of green streets, such as green area belts, facility green spaces,
open spaces, and landscaping on the site, are not integrated into the planning, creation,
and management stages. Also, no linkage was hardly found with various physical
elements constituting the street space. In most cases, only minimal physical conditions,
such as the width of sidewalks for installing green streets, are being considered. Even
more refined cases merely present plans dividing residential and commercial areas.
These results revealed that the physical environment constituting the street and making
a difference in the street thermal environment had not been taken into account and
suggest that it is necessary to consider the context of these street spaces in an integrated

way to create a more pleasant and cooler street space.

As a result of examining the criteria for planting areas, planting locations, and layouts of
green streets, it was difficult to find specific construction and management standards
considering the temperature reduction function of green streets. Among the main
facilities of green streets, only comprehensive standards were presented for facility green
spaces, open spaces, and landscaping. Concerning street trees, more specific regulations
are provided. Still, most suggest planting sizes based on the width of the sidewalk. Only
the standards at the time of planting are presented, indicating that the management
target standards are insufficient. In addition, in the planning and management stage of
green streets, emphasis is placed on growth and efficient management rather than the
function of reducing the temperature of green streets. Therefore, when establishing a
green streets plan to respond to heat waves, it is necessary to specify a specific layout

strategy, growth target, and shade size to increase the heat reduction effect.

Chapter 3 Analysis of the Impact of Green

Streets on the Urban Thermal Environment

This chapter constructed variables by reviewing precedent studies and examined the
influence relationship between each variable and the street surface temperature through

correlation analysis and multiple regression analysis to understand the factors affecting
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the thermal environment of street space. To this end, this study performed the preceding
work to build temperature data suitable for the microscopic spatial scale and
constructed variables using location point data of street trees as an analysis unit to
examine the influence relationship based on the standard and arrangement of street
trees, rather than the mere presence of street trees. Each variable was analyzed by
dividing it into spatial and green street characteristics. In addition, by synthesizing
factors affecting the thermal environment, focusing on the areas derived as hot spots as
a result of thermal environment analysis, street types were classified, and the actual
conditions of each street type were investigated. Temperature data was collected to
intuitively see the impact of green streets on pedestrians' thermal comfort, and then

statistical analysis results were verified.

The analysis result confirmed the difference in the thermal environment depending on
the built environment characteristics constituting the street. The surface temperature
and building height had a negative (-) correlation, and the road width had a positive (+)
correlation, which showed that the higher the building height and the narrower the road
width, the lower the temperature. In addition, the street thermal environment varies
according to the use of the surrounding buildings. The average temperature was higher
when the surrounding streets were densely populated with industrial facilities,
single—family houses, or low-rise residential areas such as multi-family and row
houses. The average temperature distribution varied according to the direction of the
road; the temperature value was highest when the road direction was east—west, which
suggests that it is appropriate to adopt different strategies for each road direction when
planning green streets in the future.

In addition, according to the results of correlation analysis on green streets and street
thermal environments, the measurements and planting intervals of currently established
street trees were ineffective for the optimal temperature reduction effect. As a result of
the correlation analysis between the ratio of the crow width to the height of street trees
and the surface temperature, a negative (-) correlation was evident when the ratio was
about 0.6 or more. This result suggests that the crown width needs to maintain above a
certain level to maximize the temperature reduction effect of street trees. Also, as a result
of examining the ratio of planting interval to crown width of street trees, the
temperature value was the lowest when the ratio was around 1.1. This result suggests

that the current crown width of street trees should be increased or the planting interval
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should be narrowed, considering that the current ratios of planting interval to crown

width are distributed at 1.5 to 2 on average.

In addition, as a result of measuring the surface temperature of pedestrians using a
thermal imaging camera, the presence of shade directly affected the thermal stress of
pedestrians. In particular, green spaces other than street trees, such as green streets,
parks, and apartment landscaping facilities, provided continuous shade and further
reduced heat stress on pedestrians. In addition, the surrounding on—street parking space
generated radiant heat from the vehicles, raising the ambient temperature. As a result,
various green street facilities should be designed in connection with surrounding
facilities, such as parks, to alleviate street space heat more effectively, and the

establishment of green street plans should consider street usage behavior.

Chapter 4 Analysis of Perceptions for Improvement
of Green Streets from the Perspective of Response

to Heat

This study collected the opinions of 1,000 ordinary people about the benefits of green
streets and the direction of improvement of green streets in the future through a
pedestrian perception survey on green streets. The survey items of this study mainly
comprise the current status of green streets, the perception of the necessity of green
streets, the perception of the future improvement direction of green streets, and the
characteristics of the respondents. The survey subjects were selected through regional
and gender allocation and were conducted mainly in metropolitan cities and

Gyeonggi—do, where relatively similar urban environments were distributed.

As a result of perception analysis, citizens selected shade as the most important among
the different functions of green streets. As the main reason for the need for green streets
in everyday life, 60.1% of respondents chose the availability of shades, suggesting that
shades are considered essential regardless of the surrounding environment. In addition,

for reasons of selecting necessary items for the improvement of green streets, 25.6% of
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the respondents chose "Temperature can be lowered in hot weather,"” which was ranked
second. Furthermore, 82.8% of respondents were willing to pay taxes to improve green
streets. Thus, people desire temperature reduction by providing shades as the top
priority among the various functions of green streets and are favorable in paying taxes

for improving the green streets.

Recognition of these green streets showed different results depending on the type of
residence; in particular, there was a difference in satisfaction with green streets. For
respondents living in high—rise building clusters, the percentage of positive responses to
the satisfaction or sufficiency of green streets was 53.3% and 51.3%, respectively,
significantly different from 39.3% and 32.7%, the counterpart figures for residents of
low-rise building clusters. This result suggests that it is necessary to consider the
characteristics of the surrounding built environment when establishing a green streets
plan in the future and particularly focus on low-rise building clusters when improving

green streets.

54.0% of respondents who are reasonably satisfied with green streets still expressed that
green streets should be improved, which was more than the majority. Also, respondents
expected that if green streets were improved, their average walking time would increase
by 12.2 minutes from 25.7 to 37.9 minutes, which indicates that improvement of green
streets can induce an increase in walking or outdoor activities. In addition, dense green
streets were considered more important than the number of wide lanes regardless of the
residential area. This result suggests that future green street plans should be linked with

street improvement projects such as road diet to expand green streets.

Chapter 5 Urban Green Street Plans and Policy

Alternatives for Response to Heat Waves

This study attempts to find optimal strategies to reduce street heat by maximizing the
temperature reduction of green streets and ultimately to formulate policy alternatives to
create a city that responds to heat waves. Thus, it analyzed the legal system and plans for

green streets, factors affecting the street thermal environment, and the perception of
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green streets from the viewpoint of responding to heat waves throughout Chapters 2, 3,
and 4. The analysis summarizes the issues related to the current green street plans into
six categories: 1) Quantity—oriented green street planning; 2) Current management
standards biased to management efficiency rather than policy goals; 3) Lack of
consideration for the temperature reduction function of green streets; 4) Lack of linkage
between different types of green spaces; 5) Green streets plan from a supplier's point of
view without consideration of usage behavior; 6) Approaches lacking an integrated
context of the entire street space. In addition, this study presents the following three
green street planning strategies to cope with heat waves based on the issues related to the
current green street planning: Form—based Strategy, Contextual Strategy, and Tree
Shape—based Strategy.

First, the Form—based Strategy suggests green street planning for each street type
according to the built environment constituting the street space by breaking away from
existing practices of planning based on the width of sidewalks and managing the average
value for each road route and leading to the need for more strategic planning for green
streets. This study proposes a method to classify street types according to the road
direction and building height based on the results above. Second, the Contextual
Strategy implies that green street plans should be established by comprehensively
considering various elements of street space, green streets, and street usage behaviors,
which are recognized in an integrated way from the user's point of view. Lastly, the Tree
Shape—based Strategy signifies that a target shape that can maximize the temperature
reduction function of green streets should be assumed together with determining
mid—-to—long—term management goals. Based on these strategies, the temperature
reduction impact of the green streets strategy was simulated for the streets of Uijeongbu
City, the study site. As a result, PET (physiological equivalent temperature), the human
thermal environment index, significantly decreased, confirming the strategy's

effectiveness.

Various policy alternatives were presented to the green streets planning strategy: 1)
Preparation of street type—specific plans and management systems from heat wave
response perspectives; 2) System establishment for creating linkages with green areas
that affect the street thermal environment; 3) Determination of mid—to—long—term
management goals considering heat wave responses; 4) Implementation of pilot projects

to establish heat wave response strategies in units of streets.
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First, concerning the "1) Preparation of street type—specific plans and management
systems from heat wave response perspectives,’ the phrase, "Response to the climate
crisis,” needs to be specified in the purpose of green streets—related laws. Accordingly,
corresponding amendments to related laws have been proposed. In addition, green street
planning suitable for thermal environments was promoted by including the analysis of

the heat wave vulnerable space in the unit of streets as a survey item.

In "2) System establishment for creating linkages with green areas that affect the street
thermal environment”, the necessity of establishing an integrated plan incorporating all
green streets, such as facility green spaces, nearby landscaping, and public spaces, was
suggested, evolving from the existing green streets plan centered on street trees. In
addition, it was clarified that conditions should be formulated for creating vibrant green
streets through street space reorganization. To this end, it was proposed to establish an
anti—heat governance system enabling various stakeholders, such as relevant
departments of local governments, experts, and citizens, to assemble alternatives at the

spatial level beyond individual departments.

In "3) Determination of mid—to—long—term management goals considering heat wave
responses’, management goals such as target shape and temperature reduction rate were
determined considering the temperature reduction function of green streets. Then, a
diagnosis system was suggested based on these goals. Accordingly, a platform was
proposed to construct an information system on individual trees and link this
information with the existing GIS information system related to urban planning,

advancing from the current street tree management system for each road route.

Lastly, in "4) Implementation of pilot projects to establish heat wave response strategies
in units of streets", an integrated improvement and pilot projects seem necessary for a
series of spaces such as sidewalks, roads, and planting and surrounding areas around
green streets due to limitations of attaining urban heat mitigation only with green streets.
In this process, along with creating green streets, the feasibility of applying various
factors such as space width, pavement method, improvement of street facilities, heat
wave reduction facilities, and introduction of low—impact development techniques was

suggested.

Keywords

heat mitigation, green street plan, street thermal environment, climate change adaptation
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BE 1 A g2 9 B

A M= A HB2E 75

g

o

O

2 A TA] A FeE 2400 7H Eol AR EE 914§ Shel Landsat 8
9] A¥EH 2L E o]&sl¥HCarrillo-Niquete et al., 2022; Li et al., 2022).
Landsat8 14220131 28] TARE| Lo, 2|7+ o]l A HhAL 5l Wi 5= of 2 o}
s AAste] ysdes Aot 53] Landsat 82 10.60-11.19#m®}
11.50-12.51pm F F3t9] & A sFHE 169 712 9%t Roy et al.,
2014). o] Y F71= AR ARt s == Ao E . Landsat € A9 A=
S/ AR HE A, ot LS HIRESto], 2 RUE Y, A 28k Bt 5
t}ofst Hotol A Q5 gfefu|g 2 o] 85 17 ItHough et al., 2020; Amazirh et
al., 2018; Allan et al., 2016; Syariz et al., 2015; Aslan et al., 2016). &3] =A] W 2
TE ISR & 5 Qltks ARo] Qlo], Al £ W I Aol EdetA &8
E37 It} (Rousta et al., 2018; Zhang et al., 2021; Elmes et al., 2020; Zhang et al.,
2008). & AT A= Landsat 8 Level-2 AFZEC] Z3E Q= A#HH 2% ARE
o|-&35}9t}. Lansat 8 Level-2 Ak 0|82} HOlE 95l Level-1 AARE 7|FIO2 A
Al 9 B 3 AA AT, AEH 25+ Kelvin GE A=l 9t} 614
gk, Landsat 0% #8 992 E95H7] ol -5 oFll o] 32 #5517 oldv=
©3o] 9t} (Zhang et al., 2002; Goward et al., 2003). 53] o152l ghtzo]
Bl v 710}, B2 sh=2] A HH 25 75517 17F A 282 AAolet (Yoo et al.,
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2020a; Cho et al., 2022). TtA], & A= o583 77k o5 W 912 5k=2] 7t
|55 9720179 8€ 26¥, 20209 5¢¥ 30¥)2] Landsat 8 A EH 2 A}=E ©]
L35}9t} Landsat AEH 2% 9] 2 AJ7k8 oF 0 A 11A]0]th Landsat Y4 Alg=

Earth Explorer (http://earthexplorer.usgs.gov/)o| A Tk,

A HEH 220] F7F o] ThE EA] 22 3 wiE] 20| & A 7] ff5] & A+
= MODIS A HH 2= 2175 A7 0]8-313tt. MODISE Terra ® Aqua 9173l HA1
A2 S-S vk 7, 51 5 chokat i) 37 B £.8 As
A3t (ColladosLara et al., 2021; Majumder et al., 2021; Muskananfola et
al., 2021; Hoseini Tabesh et al., 2022). & A+ olA= Terra 91439 A1H 2%
(MOD11A1)E NASA9] reverb echo (http://reverb.echo.nasa.gov)o| A A& Tk
T}, Terra MODIS A9 25 MY W (27 104] 30:2)7H 9 (2% 104] 304) A1
W 2L F9siH, MOD11A1 AFE&ol Rt o] A ¥ %7} oA AlS-Ert.
MODIS A|EH 2L 9] F7t e+ 1 kme|H, Al oh4) A5 2 5H generalized
split-window algorithm< ©]-8-5}o] F1=EF|o] Al 3= 1L Tt (Wan , Dozier, 1996).
53t Landsat 8 ARH 2221 5UTH A1 2017 8€ 2697} 20204 59 309
©] MOD11Al AFE=2 the:

O 2dEE A=

289 4= Q1= Landsat 82 HI 22 &= 7185 914 5 WS- =2 A= 9] A HH 2=
£ ASSHARE 100 m S EE =AY R F3Hd 2412 9ol QlolAl= Aloo]
At} o]E S5t Y1t Landsat 8 100 m 37t ST A|HH 2= A=2] 1I0m &35
THIAIEFE 18l IO 91/d WHARE A= 7} o] 8 E QU o 71A] 91/49] WiARE
A2 7FEASHATE, 10 m & L= AmE A7) 8H, 2 A-oli= Sentinel-2A ¥F
AHE RS 2-85H0h Sentinel-2A% 20151 6ol AR Q0 & 7HAIA, 4]
QA ot Q]S aotsto] 13712] sbgo] WhAt: W ApaE AlS3itt. 57 s
L= 10-60 m HejolH, Z- vis 1 wpgoh o] A4 Q1 o Helet 33t s
2-1 T 2ok SR 7 ohE o] fs 3 8 {140 9T 4 Al HhAL
B = oy A] o] 2ok U] wiZolot. & Aol A= Stentinel-2A2] Level2A A=2E
Copernicus Open Access Hub (https://scihub.copernicus.eu/) 2 F-E A5t
Copernicus Open Access Hub+ Sentinel At25 T2 =2 Al5-35H, Alo]E WojlA
AR g H 2 AHojof ¥ <= 9t} Sentinel-2A2] Al7HIIATE= 10€ F7]0|H, &
Aol 4] B 53t Senitinel-2A9] EAH= 20184 89 19720211 8E 25%0]tt. o] &
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A= A3AIeE g Landsat 8 A1 EH 2=0] €5 9% (20179 8¢ 26, 20209 5€Y

0)9k 714 7171 Bhe: 31s2] of 84 W Flolth. B 2-10] BAIE HE 49 &,
= cg:,L_ 7H13A 99 (bands2-8), F 7H9] Tt 224 Y (bands 11-12)5 A E
W 25 37 AgAIsk] YRR ALgaigT.

[Z 521-1] Sentinel-2A Band £4

Band 3 sd IRELH (um) B2 SHHE (m)
1 Coastal aerosol 0.433-0.453 60
2 Blue 0.458-0.523 10
3 Green 0.543-0.578 10
4 Red 0.650-0.680 10
5 Red Edge1 0.698-0.713 20
6 Red Edge2 0.733-0.748 20
7 Red Edge3 0.773-0.793 20
8 NIR 0.785-0.900 10
8A Narrow NIR 0.855-0.875 20
9 Water vapor 0.935-0.955 60
10 SWIR/Cirrus 1.360-1.390 60
1 SWIR1 1.5666-1.655 20
12 SWIR2 2.100-2.280 20

ZX{: Copernicus Open Access Hubhttps://sentinels.copernicus.eu/web/sentinel/user-guides/sentinel-2—
msi/resolutions/spatial(ZA1Y: 22.04.02).

O 7|et EXX=

91 AL 2520} B AAISlo] U2 B 3719 A o] SEIlE WA
BRA W =29 vl 55| 98 =7 2EERE R 2 AtR
= QJEB‘]"}%‘:} 53 £ 20 FaE= 119 2-200 YER Qo B2 W A 1k
Ag2E F=3517] Ys) Shuttle Radar Topography Mission (SRTM) Y9439 x| #3L
TE 2}E 2 o] 8519t 22X IR EL A]d Bro] ol2 g 7hA0 2 X3} 4}
28 IAEES dAslste] okt S0k Y 9 EARERE E85 o
(Mukul et al., 2015; Kinabo et al., 2008). SRTM X E1 T EL 30 m ’5]1% T2 A5
T u]= USGSOl|A] Als ettt (https://earthexplorer.usgs.gov). 2JAH A A+
Ao 29== STRM A LR Az & A7 Thewlol HAfo] 5 5fo] {F 4o 4=
A#1HE AHaE QI

©)
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1) XEH2E HASt 2y

O 94 Xt& %2

Landsat 8 Level-2 A| W 2% AFEE9] 71& s+ 100 m o[ v, HEAEEST
S 30 m SIFER resampling F10] Al5-ETh (Bakar et al., 2016). & AFLofA+= 7]
2 Ao YHE=0] Landsat 8 A HEH =5 THA] 100 m TR resamapling A3
o} 2 242 A4 T2 o] Foj X A5t AlF-El= Landsat AR 2 AFEE2 A
7 4 Byto] ol ol B2 AlSHr. webA AlFHhE AF&0] Scale factor
£ 3oto] ANHERS stojolRith. AlgE= XX 2% AREES scale factorql
0.00341802F &oll5=1L X 2 &) HSslRlt). HF2 0= A+ tidA|Ql o8 7F
o] g0} mpAT)E A|AZSIT MODIS 2| #H 229] 74-9- MOD11A19] E019lE=
I HEH 2% A=2E (Layer 0H1) &390} Landsati 5L 51| Projections WGS
1984 UTM 52NO.& g9l o MODIS ¥A] Scale factor! 0.025 H3l5%1

MODIS A28 2= Kelvin T2 A EHOE o & HA= Hgsth. MODIS 4|
FH 2= JA| AFHIAIE IRATISIAT Sentinel 2A HHARE AFR0] - W=

©
o
S
=
[o
o
ol
5
g
re,
-
)
i)
N,
)
)
wd
j‘i,
g
[>
oy
Ly
1A
[o
4
o
o
8
A

225 10 m 2 Asks] Y s =] A=
T 7AISs LY kol 8EE s utith

‘Al AHEE A= F 12701 W] 552 3 2] A2 Ak
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[E £21-2] 32t LMistoll AFSE 2ot 1 4

212 = ofo] 49

Red 2|4 HIALE Red HHE

Green 2|4 BIALE Green HHE

Blue 2|4 HIALE Blue HHE

NIR LI BIAE QM HHE

SWIR1 2 HIAIE HIFAQIM BiET

SWIR2 21 Bt HIF QM HHED

NDVI QM HEALE 7|Ht AMX|4 (Normalized Difference Vegetation Index)
NDBI Q9 HIALE 7]8F 284 X|4 (Normalized Difference Built-up Index)
ul QUM BIALE 7|8 ZA|3} X[ (Urban index)

B QA HEALE 7|8t LEX] X2 (Bare soil Index)

Road Lz e

DEM S ONEE Il ] g

A: 17l &by

Al

M

WA Sentinel®] 6714 HEALE (Reflectance) AHE A W2 o] &-513int AP A+
of| A HEARE A5 27 2410f oAl &85 olttt (Roy et al., 2017; Traganos
& Reinartz, 2018; Kuhm et al., 2019). Blue Hi=2] 7% 2|3} EQRS -5 Al =1
9 9E& dshH(Jiang et al., 2007), Green band®] 3% 4142] &2 U Peak s X
Sk Hl -85 B8t (Svinurai et al., 2018). Red =2 735 42| 71| 44
B= & AofF=t F28 42 HQiu et al., 2019). T22}4 NIR ?H=9] 739
&) Hlo] QuiA (biomass) U BAIGH= Bl F-801A L8022 (Zheng et al.,
2019) T} 21914 SWIRS] 749 EF} AF 9] o2 oS mhefsh=t] Fa51A 2221
THChen et al., 2019). & AtollAl= 67HA] BHALE AFa2t §H BHAL= S o]-&5ff 1] 7t
A 914 719k A5 Aldste] oAl ARt m = B85kt A HAl= 753t f1/d 7146t
A== Normalized Difference Vegetation Index (NDVI) 2 AJA19] W& HUYEF
g 4 Q)= uf- 8851 X0t} (Liu et al., 2019; Ebrahimi Khusfi et al., 2020; Guha
et al., 2019). NDVIE= Red®}t NIR ¥HE 2 5] Alkke|o 4] 1-13} 2ot 5= WA 914 7]
Y} X4~ Normalized Difference Built-up Index (NDBI) 4] NIRZ} SWIR=Z 5] A
AFEITH (4] 1-2). NDBL= ZA| 9] E54 492 RUE o= ol f-&5HA 842 4~ 3l
= AREA, 2 AL} ZL2 TAE AT o= & v {-85HA -8E T (Tariq et
al., 2020; de Oliveira et al., 2021; Prasad et al., 2022). L Brof| &= It A]of| &-88F 4=
Q)= Urban index (U2} Bare soil index (B)S ZF 4] 1-33} 4] 1-42 AlAk5Ho] S
A4 0] 831} (Al et al., 2019; Elizabeth et al., 2021).
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(Red— NIR)

NOVI= ~(Red+ NIR) 1 171
_ (SWIRl — NIR)
NDBI = (STIRL F NIR 2A11-2
(SWIR2 — NIR)

U= ~smmtnr) 13

_ (SWIRl + Red) — (NIR+ Blue)
BI= ~SWIRL  Red) ¥ (NIR ¥ Blue) ) 174

712 =2 & (Road)2t A EIEE 7|8F 1% (DEM) H-E YA A &
253t} Road?] A9 =& shapefile @419 =2 AF79] 10m s E AR W s
ATt P20l ArcGIS 22 139] Line Density”} ©|-8%%ltt. DEMS] 3<%
SRTM 30 m AH=5 10 m= bilinear resampling A7 7-=313t}. 1= 9] 39 94
2 U} 30m =2} 10 m Atelo] AT /gl vehdth= 7H82 sttt 52 &
FA% 9] DEM 22+ [18 §-5 1-2]9F Zth

i 0 1 2 4 Km
[13 221-1] Q™| £X|E 12 (DEM) 7|8t 1= 22
EX: FEX|2HE Y FESHE(http://map.ngii.go.kr/ms/map/NlipMap.do)2| 2IHS DEMAIE S &85t
of etz by
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= A F7H AR 7O AA| SEEE [C1E 5= 1-313 2k 31 A7 1A
Sk o] UolA, Shs Al ARGt B0 s 7t 5 Sfjof ettt whet
A, 1A € F7HA] o] S Landsat AW -2=9F F AT AA19] 100
mZ aggregations A|AF AT Aggregation®] of8 W & B o7l= H4 7|[HS
0]-85}1%1.2. ™ (Sheikhi, Kanniah, 2018), ArcGis T2 13 9] Aggregate E0°| 0]-&F]
At = 100 m =] E F7HA] ApE2 1 AAS AP o] AR E A
859101, Landsat 100 m A #H 2=7} 374 §i== o] &|girt.

Jofl &= AHXE (10 m)

Sentinel Bands (Red, Blue, Green, NIR, SWIR1/2)
Sentinel-based indices (NDVI, NDBI, Ul, BI)
Road density, DEM

Aggregationto 100 m ) Landsat
% 100 m

100m gxtg AEE2E

Input Target

7| A|5tE& Random forest

"
10 m OHQE 5.‘.&'55==‘--.
e Ay g S gy o g o e e,
HHE X EH2E SN
SSSSRRN

(12 $21-2] XIEH 2 B2 MMt SMSEE

BX;: AT 3y
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ZAIEHe] R ol 7 AIsks 71l Y ZHAE (Random forest)7} o-8-= 1T
A Z2HYAEE BE (Classification) & 3] (regression) o] 25+ ARSE 4=
Q= 71AISHS 71Holth (Svetnik et al., 2003; Rodriguez-Galiano et al., 2015;
Zhangetal., 2019). 53], #HE ZHAE= A HH 2= 7HAARlo] 7 &5
Zol= REy 7Ho|n &2 ARt FS=E Ho|1Qltt (Yang et al., 2017
Ebrahimy et al., 2021; Xu et al., 2021). WE ZHAEE= HAH 0|7 £ (recursive
binary split)& &3l UF-2ol4 HE2Q1 JAFEES el 71Ass 24 U
(decision tree) 7| ETN=E 511 Qltt. Y XY AE=TFF] A7 YRS« Ad
TSt o] ) ZH Yol AR E = MET JERST Y o' 7] wiZo] 11

olgo] W meAET Bt B8], 7 ROl Qlolm AT} W4 220

4 (B ofo] 2342 2 W=t B3t HE ZYAEEHE FATE AT
St ol= AMGE ZF Y HSTHATA o = it

Sh= 7ol tigt & o] §HTHGromping, 2009). £ ATAE= R B4 £ZE o]
9] randomforest H|7|AE o]-&sto] LS TS5

W ZHAE A HEH 25 F7HAAS B2 At o+ G291 20179 89 26934
2020 59 30¥2 22 FEokginh & 9/ HElS mE 153t ol f+= ofid ER
A\ LS 71 Ak melEe] glojH B 4 Gl 5 0] A ehd 4
W71 whizolt}. 755 R 10 m ST Y-S FolF dAlet | A3
e F5E R ARG AT A HH 2

A2 07| 2o, AEH 25 A} A8 AF=0llM= F7H=E XA 27 (Residual
correction) AP FH3} (Bisquert et al., 2016; Yang et al., 2019; Hutengs,
Vohland, 2016). & Aol A+= Hutengs, Vohland (2016) o4 AR&SH 2} B4 719
= ZE5t 3} HAZL2 A| 71| GAR o]FoiZtt. A WA GAZ AJANEHE 10 m
A HEH L5 tHA] 100 mZ Re-aggregation A|AEL} TR2-2. 2+ 7] Landsat 100
m A|EH 222} Aggregated H 100 m A|HH =& 7+ LS AlLbstolEtt, mpx|at
O 2 AL ZxE THA] 10 mZ resampling A|AE H, 71 10 m A X 3H 2
Lof| Hefiert. A BAL 7R A Ml fHAA = dlS *AE Bk
A7} Ak Yep ek (Yoo et al., 2020b). 252 0 & ZH} BAg7kA] vzl 10 mAF
Al g F 9] AHH 2L E 7HE @] 3 40 o]85ith

e o

HT
Lo
[
(0]

4L BT 4yl
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2) Tolde X|EH2L HO|E 715 Zat Y oiA

O TSHAE XNEHSE KF26HA e

VA A EHLE HloH S s4stal &84S A5 sk, ok} 22 BAe
=35t WA MODIS 1 km A HEH 2%, Landsat 100 m A HEH 2=, 18|31 AA|SH
H 10 m A HH 2522 s E R 2 £ AolE =2t 53 It S

7t wet A W AR 25 s a2 SISk o] ‘W ﬂ;ﬂl‘i—’\] W of = A
of caseE L IHIE IV A=} oA Bl 24 ST Tl 2e
9 10m “1]5—43 A 25 Y TA EXE R 24 6&‘3} FAAY, TAA]

BRI, T WA 5N (e, ) Tel A

_‘l
=,
(’2"5—?%, %‘.‘E—’F%)—% FAof o] 85t oHRE Y 2k HE] EAS =2f5tqirt o]

B2 58 G8] 2 B glol] 78 B4 §30] e £ v Kjol2 RS-
o) 0.3 =0)e] vigo] Hitk. 3712 AY HAAE /Ao BEe] W FRES R
Halgic. AeIS 2D Fol lo] A WSS Jel= g Slste] o ) &
= feke Bolskd] ojujdh g E4o] Fashl A8 Hetstrh

O XEH2ET =0 M2 F2tE 22X X{0|

A Y ol mhE G B2 AJolE F GA HE [1H 75 1417 [18 #
£ 1-5]°] YeRSItt. 201749 8€Y 26Y€9] 94 (I8 F5 1-4a)2 EH MODIS Xl
H 29| A9 o5 Al SAlo] FHFo] Hls 227t A UERARE, 1 kmo] &

SZ == Qlsto] E*H A 2= e UEh = Tl Al9ke] SlaZ I =3l
t}. 53], MODIS A& -2%=9] o7 Al W] 2% #32 = 26-33°CE A Uehd
ok o= 914 Wﬂﬂl km AA U WEE= E oUAISE Bt Wol AAIsH ] izl
o} T3 MODIS A EH 2= AFSE B4 A TA| A EH 2= A R WA 1o
S= YA Ut} (Yao et al., 2020). ¥, 100 m 34 E2] Landsat A EH 22| 7
S TA Y 2% ffElS MODIS A HH 21 A7 of| H]5] AHA|SHA Yepbdch (I 1=
1-4b). F-FI A5ES SR AIZHA] A Qof &2 257 Uehu, 8444
TR 22 FHA G FHOE - =2 AW 2% sfjdo] el Ak ERIT 5=
UL, 3 EA] SAFL} Bl W] FH A o s 27} WolRl= G4 (Urban
heat island) @4 &918 5.\— At Landsat A EH 2%9] 32 20174 8Y 26¥9
tisto] 2% 917 23-45°C=E WA UreRdth. MODIS A 3EH 259} Bl wsto] o5
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7} 712 Landsat A|3H 220} A4 Q1 B 8l 2 QARSI TA| | =2, AE &5
o] 2% RS Ard o= A5 Uehd 4= A Zd Pkl sfAe 4= Qlet
2020¢ 59 3099 P99 e E A HEH 2 HEE [T H= 1-5]00 Ve
ATk MODIS 1 km A #H 2% 1= R A Y A9 71 FHEO] 513 20|
7bHolz gfoH Hubzog 2n By £2 Welg YeRic} (26-32°C). MODIS
A HH 20| 8- A EX] D504 Zm2] B4 do] Artal g2 A Q7| fiZ]
(Tran et al., 2017), =AIA] W &= 22]9] 340 9lo] f-2Jafoksttt. Landsat 100 m
ARH 259 38 EA W 2= e iy o s F5istA vk, 20179 8¢Y
2699] Landsat AXH 2= (1Y §5 1-5b) & 1 EEZ7} FASH] Yehdtt. o=
201793} 2020 Afolo]l Q)5 A f TET ghgh 2| E ¥ 2= sie] Hsh= Holx] ¢
2 A0 = sjAHTt. oof whabA & Aol A= 201793 20209 F A|719] EA] T
9 FYHSP 32 o, 1 2% el 34| HopA| gotths 7S st sl
Z18gstodct. 2020 59 3099] AAISE H 10 m A HH 2% (18 H= 1-50) & 100
m Landsat A/ 2=2} B|wsto] B& FJueh 2= BXE Z Uelfl= A2 g1 T
4= itk 1ol Yehf A= ko, A3 2k FHAISt] Qlo] Jt BAo] &
e g1 g = 9= 20179 8€E 26949] A%, A BAS opy| A 2= Hel=
23-43°CQ1 ¥Hd, A} B & ¥ 9= 22-49°C o|H, 20204 5% 30Y€9] - A} 2
7 A HE= 24-47°C, A} BHA F=22-53°CEA] A HAY O 2 Q1510 10 m A&
H 220 LA Y 2 A o] HE F3IsHA 2O Bi= A 0= wetETh

e

188 ZUSS 2I5t TAl 7I2=XA1E o7



(a) MODIS LST (1 km) (b) Landsat LST (100 m) (c) &AMl=t LST (10 m)

[T 221-3] X|EH22(2017.08.26) Ao M2 221 X10]
£X|: MODIS%} Landsat8 2I8XI2E &&510 A7% 2y

(a) MODIS LST (1 km) (b) Landsat LST (100 m) (c) &M} LST (10 m)

[23 £51-4] X|EH25(2020.05.30) MMt ME 221 X10]
EX|: MODIS®} Landsat8 $I8XI2E &1 A% 2y

Landsat 100 m A #H 22} & Aol A F7HgA|E E 10 m = A #HH 25 A}
= ALo]9] A A HH 2 Zpo] 245 T AHA|S] =25k f18l Al 7HA] Case (Case
1-3)& FL A4S agsioint (1" #51-619] 3520179 8¢¥ 269 ¥4 o1&
S| Ztolct. 3T Case YA HE LR 5-4F UH0] 2 D= #3351l QL

I, 9Y BEEO 2= S HA Y o2 A4 oA RESHL 91t Landsat 100
mAEH 2= AL FA4F IEE Y JYolH =2 w2 E, 191 FH 15
1Y =S AR B2 2= YeiAvh A= A48 2 =2 S40] e
2 ZJolg HolFA] = Zots 2& RIS 4= ). ¥hH 2 ALl A AAIst = 10 m
A HH L0 AL 545 &0 BHE AGoA FugXl 2 RES I 13
W EE 9 AR Hejol A R ATA 08 WA Y= AS R0 WMot
AUt} ESE S Fo BEXY 13 W99 AS Aol AEET A M3
(open-type) 22 BT et AAISHE 10 m A EH 2%+ o3t A&} 2449
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S A oz s UERAL Qo] EAREE 25 225 8RRl
L Ao 7 AlgEh E3| £ 929 &% melS ﬁl’?ﬁﬁiﬁﬂ andsat 100 m
220 A AddE o= ‘%’%%Z_]’ == st} 7t = 9 W =2t
S0 A FEEA A, 1 H*}l:-_ ‘At = A E“‘i_ —3 O] B¢ == Ao
AoR i AR 45 I ST 4 22 Ao 2 AU R

o

N,
rﬁ B

—_

9] 79-20179 8 2699 AW 2% FHLE (¥ 75 107), JH7-A &
LAAAER|Q} T FHEE 2} LEP. 2 g9 a9 2-7 9 2-8 4= Y
BRA HollA oA 257 2 A= FATAA 2 A7t
7 UERY= Add A9} 483 (Portela et al., 2020). Landsat 100 m A]
o*JoﬂHE SAHA o] g DY FHoA T3 2 27t e,
H2] FGofA Z2 25 H3lrh AAISE 10 m A #EH 2= H9- FHA
A==9 =2 “‘Eﬂ SRS '5P | Jeb=tl, £3] 755 At = AHjs] Q1

3 AAISHE A B 5 AROIA 12 Exo] F 2% 9 414 gelat 7
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Landsat LST (100 m) M3t 2l LST (10 m)
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