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Abstract: In order to minimize the impact of future heat waves, this study predicts the spatial
distribution of heat vulnerable areas by three demographic groups: young population, working-age
population, and old population, prior to establishing heat wave adaptation strategies. First, the future
population values of each demographic group were estimated through machine learning and
explainable Al and the estimates were interpreted. The population estimates showed that all three
demographic groups are expected to continue to decline until 2042. The future heat wave vulnerable
areas, derived by overlaying population estimates and future heat wave days by demographic group,
were predicted to be mainly inland for all three demographic groups. The spatial distribution of future

First Author: Yu-Hyun Kim, Tel: +82-51-510-1546, E-mail: youhuen907@pusan.ac.kr, ORCID: 0009-0000-4116-3832
Corresponding Author: Donghyun Kim, Tel: +82-51-510-2448, E-mail: donghyun-kim@pusan.ac.kr, ORCID: 0000-0003-3711-5103

Received: 9 August, 2024. Revised: 17 December, 2024. Accepted: 23 December, 2024.



278 EBEIEYI} M33HE Me=

heat vulnerable areas by demographic group showed that the western part of the country is more

vulnerable than the eastern part, and that the heat vulnerable areas for the young population will be

located in Seoul, the southern part of the Seoul metropolitan area, and metropolitan areas, while the

heat vulnerable areas for the working-age population will be located in Seoul, the southern part of the

Seoul metropolitan area, and the Chungcheongbuk-do region. Accurate population estimation analysis

is an essential step in proactively and effectively dealing with the effects of future heat waves, and the

results of this study can be used as a basis for heat adaptation policies.
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LAE

AAIAA 0 & 7|95k e ot Fel= U
R 515 et Walk 7120 97 Wstg =
38 714 Ak A THloh 2L A 91718
231 900, o] = A BEEtoh 2t AR <)
& 7R3t o= A2 91802 485t rhLee
et al. 2014). IPCC (Intergovernmental Panel on Climate
Change)'= H7HE A0 4 2T 5:50] g S
14_9_3}1:-] g].E oro o2 AA] 152_]. X]:"ED} 1;.] M71—o]— 7]
F95h e 15| olel e A0 oS glo.

u], 929 G| NS FEL AN 71
Aoz A1 a “qﬂJAEAﬂHEﬂiﬁﬂ

}L X“U —r%lJ%Ol‘éiOl UH ST A Z He
1 JEHIPCC 2014; IPCC 2023)

IPCCE= 7| TR Qg 8 919 SollA &3] &
ol 251 THIPCC 2014; IPCC 2023). IPCCY] 6
Zp g7 R A w2 H A A4 BH 2= A St
0] A (1860~19004) THH] FA(2011~2020%) 1.09°C A
S8 Ao & YEHETH(IPCC 2023). e 7] 5 ¥ 3}
FE 14 (2021)0] T2 214]7] Z(2081~2100%)
ete] AR 7] e 2AEA HjE JEd of
A(1995~2014) thH] 2.6°C~7.0°C 71 A
FE ol = A AF P EoE BN w2 A
QﬂifﬂQﬂtv1ﬁt%ﬁoii 2l

, 71-52 o5f, 4] gl AR 7| REA - A
S A7 ARV wei7E A Ak 9l

F

oH

FU M Ho
,

o,

s o
:(l)g

2

o o

>~
=
H1

1 (Choi et al. 2018), 0] 2] 3t & FAfo] WHAyw
53] EA8 E AYa 1ol A7
on, sjgoll A Bojd W& dieA A 9S &
2514 S7Fskal Q1tH(Choi & Kwon 2005).

L8 F 1 7| 20] AFSolar EHAY HI 7} ZrokR] o] A
717¢o] ZojA4E A, A A, 1Y Sof u| 2= A-7F
R BRI} 7] o] A4 AL o] =
ek ﬂﬂﬂﬁ@&b@wqmwﬂﬂmqq
23t oA HZ IPCCE v w9 7] B-
%‘«]Xﬂ% 7182 FH0] t3sh7] f13] oL
L0 7 0I5l W& AT ¢+ Y= HS x%a]:l,}q]
WS 414:3] vl o} Behe e
A e
o] S0jx] A 120 ool chat Pl ol AL
SBAA FF A diet A+l WR A= A7
B3 et 713k GF2 B AlSolH Ao
U5 Lhehhs Zlo] ohjet Bel4 415487
2 BYE 7ho] A5 A8 0 2 Q18| gk}, E35] 7]
%115} 7|k 0] 737} 1% E)7] T Eo]thCho et
1.20 18) 7158} FoFA S0l thet A -APd Al
= s QA SR 7 puske A
o 11 4 | Zrohdtt, 7] 5 Hstof kgt 2] o]
AzSAL, 7)1 st B 8% 4 Gl 58 B

S50l #E319, 71—#‘*\;?}94 = ‘:‘JZ}’B‘M] H=

H1
N

>,
Jl-)' o2 |o Hif

JI-HD

_{

Fl

W%H@%ﬂ@ﬁ%ﬂlT54QMHﬂﬂv
Sl Y8 7|t HPAB O A1 S0,

HLr 2 —
w%i%%%wﬁméi}‘mzinms@
o FAA AR AR A 97} e Ao m3te



TH(Diaz et al. 2002; Lee et al. 2014; Choi et al. 2018).
AR WA 2 FHAFR G2 ZH ] Jgo 1l
FolA| k2 A 0.2, Eeiof i3t 48 5o

551710} oS A do] ASHE 1|21 ofrlatet. o] el

o oo\
N
ol

A oe 7154 el opek A18AAH 2.2,
3744 24 50| BYH 02 Agole] EFOR I
5j3i7} 7k 8 7RsAe] k. olo] et £AAE %
A Lo £ 2P 2 BA e} w2 oS
P EL EEELREELEE P LERE
259 e veAshe, £ o2 At A4 4
A EB5 B8] P ESHA B0 B 4

pac)
i
N
ol
N
w
B
U
ro,
:%

fd

2,
10
L,
1
o
o3
1
N
olN

gl 71018 4= Al

£ Hop) e AIA 0.2 LATT 23] 9
s o 49 je) Q17 RES FHoH 14
o] A= olo} Ack. FAH AL 217 F3L
5o 59 Ao Wl HE B0 AF AL L
THs ol e Q17 1 8 LES A ZgoeM, A
SHE AL ek B H 02wk T MY 5
H912 AT 5 /] WEoltt £ AT et
e £A) F2 WS nestel 37129 £ 1
S %S £ 5 ok TS} AT B9 BL
Q17 T2 o HY FPAo] 1)L FF2
JRTHY, Wk AU A47Hs T A S BEY of
2 0} 4 o] B thge] AT 32

2015; Choi et al. 2018; Kim et al. 2020). &% Z| A=
of thgt ZZHA Q1 SHo A Q] I3} o] of] T gt QI
F7 g0l Ao it BAHL S5 Feg B

o, B 7J3te 7] ¢ st H-g Ao B g
H3}7] oAt 9 39 57 E2E
Zol= AL W4z o g Holdh B3t ok v &
Aol JF= FAaslolr] o ZF H T S L

210 Aegsto] vle) Q170 B71H BES ol
Aol Bt

2 A7 w3 A B Hokrolo] 274
2R oEoHs §] 20| et olo] HY HeHAE0
2 1=0))3 9l 7Tl Solel, AT AT,
1] that 20429 ATGHS FH3H, B
FIAELAY] 38 Fol 2 A7k gl
v|e) FGA5E FHsto] 0] HG HFA ] B2
4 e 45402 o3 U st gt

IL. o] &2 Hj

o,
e
R
o2
r

-
o,
i

—_

. QZHollAl 2 mlsh7E ARl £Fo| St

ZAL2 o] 7|3 A G SOl A e A7 wei7t Y =
S Ao 2 BRI T ek A1 B B ATEl
ZAO = et AZFetste] AL E Hars) gk A
A 0.2 Beho) Aok 23R 52 0
Zgto] of gt AFFALE A =] 1L ATHKim et al. 2014).
2R 54 712 B BRA02 AR A
3} o9} A1) AR} 4 749 2ol & LEchKim
et al. 2014, Park et al. 2016; Park & Chae 2020). .51 o}
Yefsdo] o)a) 4 L A AR ES] A7t
AP B4 5 2900 A e 2
5| QJtH(Hajat et al. 2005). 2 A3 AFYA} = I e
o A1 teol] ojF) AP AT TlalE 1
EFHTHKim et al. 2014; Park et al. 2016).

=

A APGAL] v A = A GRS AHE =T

Fo] ol LAY A Gof| A ZAHLZRAIFAIGEE
A Vet S AFE 7He] B/A7
O] A A T3 24% = UEFSETE. Lee et
Z YO R Q3 2 IAG I 7HAof
Y M E BAZR LR AEST=AS &
Al 30A41~75A4] /391 A O & A &AL
1, ol & 2AE A A A7 Y 7t
oh 24 23 ZQ 0= Qg 2IANG
S A E AT A2 191 D H 18,210
E| Qi o] & 7Rt & BA A 17+ A
79,39 6,9769H, 654 o] £ ok Ql

gt <l

12
|o
fu

0

(o
L e

i

1

(2 1=

i it
ol

¥ oo mo AL rr 19 o
)

N
%

(oo ofe oo

o do
o N (o oo

HU g

>

d

il
o

-



EIYEI 33 me=

9] 74%-29 70291, o HF ek AT
2665H 0 2 AL QI T}, 31-20] Apgo
G ol et WErE S Woo et al.
(2019)9] #4 A3}, 7]-20] 1°C F7Fe o Ad<] 919
< 717t Blsf 2 7|7F
S7Fokoith. 754 o4 119 <
A= 123 TA glo] AFge] fl9lo] A CE {
OJ5HA Z7}3HE 8915193 ). Park and Chae (2020)=
2011~20179 tjH] 2018 9]
vl =4 vehd At <l %L 10”}‘:‘“:* Z AT EO]
2.2~6.94) =7 YERS
H] 5 %3—94 2g2%

52014 58 7 Lhehd 12 Shelstgi.

of g1gol 8%

3R} 47 1.4~2.7

lskaiTh E3, E*]Oﬂ
o] oF ZHH =7, %

5t ZlobAIS0) L3t Z o)
ok YL Al
OF Ao A F=2 lﬂ«lﬂﬂ %}E* 7H%§ 1 1“ , 3]
g gl 7| k] o £ & Qlsf 7] S5}
12 TH(Choi et al. 2018).
3} FHAS E =
eysoigit.
o]u]—;G o] Ho}:z"
il OHJ,]-FH /\}j_ E—_o] H

olo] wtet 71
Aelstel AlErt

4ﬂmaﬂzﬂ
(Green et al 2009; Abate & Kronk 2013) ﬁj-
Shof thgk i«] oA FFAZE
apAt 243 A4 4
8 E]jl_ UTHIPCC 2007).
S\erish Qg 999 B9 BEAA
SN B 2

L

° 1 587t Bt
7|5 H3} FoFA S A o 23 WIHsHA
A5} a1 QJthe Z o] th(Park et al. 2013; Choi et al. 2018).
= 7| gske] Hoe BE AZoltt A|eo] SU
FEo 2 WAYstE Zo] ofy =}, o] EH R %ﬂﬂ

A]-Qx_i@_]-ﬂz% 2gJo] Bz
z’a} ASAA o ZA
Bt 4 01‘3} Park et al. 2013; Choi et al. 2018). ©

7|58} FoF Al Sl L 2E oFE, Al

i
o,

ASNAFEH 255, °]

il 5 A=A 3ok

9,39 S AR A 02 T E L G A A A
A FFAZ7IA S E3F5FAL QI TH(Lee et al. 2014; Choi
etal. 2018)

7153} F oA Sl ek == 7129 TlR1A &
A& W= AR AA A =95 HolA A4
FEoA Hehd 4= e FFH EFH o A4 H
o}, 7158 8}e] 7ol AlsHA vetu= 1t A 2l
TR, ANETE, 7AIE T AR AAA 7]9ke] ¥
oFgto] B3ta 0 & yeht o] of & & B 4

9l 58o] £4 A5l tEhdths Aol tHChoi et
al. 2018; Choi & Han 2021). &% E35F 2] H 9] A}5]-9]
T4 QASE Qe A Fuiet, E= A Yjof A
2171 e Q= vl AT ol= 22 52 17, Hol,
A2 7H ZfQlol B gt A2 o] E4 A Q1 &4
2§ﬂﬂﬂﬂ“°%ﬂﬂﬂﬂﬂﬂwﬁ°§ﬂ%
OF5HA| == 9lo] Hth(Choi & Han 2021). ZFof T
B HS5ee 22 A0 AA el AT
(Chan et al. 2012; Lee et al. 2014; Kim et al. 2024). =1
A2 Kim et al. (2024)= A9 W ARl 5A] ofj Akt 2
BED 4t BlF SV g S £ A AT E
2A7] = A0 & BAsHltt o] = 7HE3kE =
9] ¥t tlEo] A9 oAt H|F-Z Sl sto] A
529 7593} o3| o] Foj Ao} g HojF

g 2L 234 R AGLS FG A L]

E]\I

o

_%
=
o
o, S 7k R
H 7Fs/d2 7He7IH. Choi etal. (2018)= £ 485
o] Jth & 0 7 943 x| A1} H g A 92 A5t
of Bl 224 SHA=E, HHol | F ket A9 A%
FELAEH, ARAE 5 FHF HFIS AHANE
U 2858 ol $2 A7 eoltt
Z9 F9FA o] Yeht= A 9fofl Ho] st
T o FAEE Y FAA Y ol A= £ HeF
ASER 1 w87 ASAH o2 YEhdths Aot
ol AP 2L WHI A¥go] Jlow, E5] |
AAA7E FtAY RGALO] FEF ALST L ==
d3, fFdSo] L iAol ok 55] 19 U= TH
A% 9 AR A _g_gﬂ A5}, o7 Aﬂﬂli% HRAR ALY

A = FH } 29 %*w H*—‘;«E}(]ung etal. 2014).



mjo
AN}
[
|0
Hu
rol
ro
-+
gl
o
U
o]
02
b
12
A
12
A
i
2
Iy

of gret et 281

g8 0] £50] gl ke Qlo] AU EA LA ASE E¢]
of 5% FoFs}th(Lee et al. 2014). Lee et al. (2014)= A
So] gl 1eQ1o] v}, B Q1] vl o] £24E E
3} 22 0|47l thaf Floka 202 BABct.
Bae et al. (2020)= &8 HFA|E AT O 2 FFA =
AF7Fs Aol £ BA0] B 12 9F £50] &
2 A% PAstol B OGS EEart
A7 B = E JYAT AAS AR 7R
Q%2 5% o] 9] FZHE A7) 2
2 ueh} 29 =3 7hs 4o £ A9 59 4
o] olzte FeABol ol A%Y ThsHE
0% Ltehgrh. ofo] %¢ 1-Zo] 2 7| 2jo]
A Flok4o] 2 A7 o] AZek WA
2 PEAR 02 Yeh
H@%Eﬂﬂ%ﬂ%&@i@m%wqa%w
T, AP AT, 1T A B HAS
mﬂ@¥ixﬁﬂ@° Al A7 Yk AT 0
L ohgt 2k folel i 4 H, $5E, B A
_9_0] o7 o] °H Oﬂ ,_o] Ho]r} 0]__’L;§ o=l
7] Q1TH(Bae et al. 2020). f-OFQl = AJ Qlof| H]5f| |2
28 5200|5313 A 2710] v 31 3ol
3511, BAMETH G
935lo] =t} == oil—
AtAY 2 FH0lA
24 Yol 5o RSk Ho| BAE o3}
ATk B A 0.2 FARA 0 W e GotetA
4@@@1@@4# AARIAA

Jol
ox,
(0]

r

il
IR

r 8
9
of 1

(2 Hr

1
AN ¢ 2 oo Jo rflo e H

i 2 rlo

-+

= =

il

=

rO

l

gk HFY = 7]’ = ;S%O]E}. ol 7—‘1%”—4. a9l
O = Qe Qo eEd 7HsAdol =2, £9] of<
oA Lok =B AES AEA Q1 A2 SOl A] A
HAAGES Fsfor stEE A7 A F

(Deschenes & Greenstone 2007; Dell et al. 2008). A U]
e} speleh i Al 4o] BlulsAL} et A1
GHoA ZRL A ZG AEHAZ Q9 PAT A
sieh 217 BAL A 4 Sl DYITE ske
Lok 4 27 50| RIS, AU 8 2197
5] ofstlo} 28 B0l A sl B s
7] o] Fth(Jung et al. 2014; Choi et al. 2018). A}Q &Ho

—

2E YR A

EQIZ Q3 =&
7] o212 4971 ek
Solu AAt A=
AT

S5 LHEHAYG AR AR A Y|
W 4 9l AH| A0 TS
AlA Ao EgH FGAI A AL
Bafsh @ A7} 0], TR
2797 =g Dol Horst 497} ot
S AT A7 weirt o S AR HiE
QJt}(Choi et al. 2018).

mIo 0

Cofet A3 A sy q&:ﬁﬂ@waw%

S 1 7F540] Sl A7L A% o} sebts
Aio] Hgslolof gk HY FA| 4 et 2
of A AFEE AT 34 AL 7120 ATEA

7 x
B ST ol 28 BTt AT A7 BE
£ AL B 0l 51 B ofefeh %

]lo] A3t of 7ol whet th= A YL HJHOH(ChoI
etal. 2018) H|A]Z Q] T A QI F AL AFY5t=

ﬂfﬂﬁiiﬁ&éﬂiﬁéﬁﬁimﬂEAZ
A QlztolA 4119l g3 0
Z FA Ao, o2t w3 E s
5 2ot TESE BT UL A8 A7
L 1 Aol ek, ) vl S0z oIt
FAT AT EL ZIOR AT AGAL 5 343
71U (Lee et al. 2014; Park & Chae 2020), 1| A}3] o] A
= BA A1 9] AHE] o A 3 5 A ATSHA A W (Ministry
of Environment, 2005), 91+ 4 7+-& A-&3F o L2t
Aok BEH A7 YRS A 5
TRt @A & 2= tH(Kim et al. 2019).

N A0 A S BeE| SIg et 5 5
el A1) 342 ok o1 727k 27k Aot
v 8% 29| 47} Ao} A3sk =4 o] dE uff o]

=

oln

P

12

[

g



282 EFYYL MI33H M6z

225}7] o) ol g HE A 2% o] HH(Kim
2019). &, 24514 oh= A5 o] 2 719
H20] 5o} 429 471 3881 ol 2591 2
SHLHEAOR s 9 BETFRE S
i A 0 419] 3718 Fol WA 24o] et ey
5 a‘ T A=E FAE AAtstE 718 ol 5 (Kim
2019; Kim & Song 2023). o] 2§ A 2| 4o st 4=
L 4123 4 9l Q173 Aol e 2 72A,

AR GAL RIZF ok Bt oo} 8t Hofol A

O

A de AR HI
3E B_C’J‘?jgi, o= QI =719 37}1]
A ARl F40] 752 Rt ofy 2k A4,
o] 7Fsotth= Aol A tha2Ql ?_:rL—rﬁﬂ
AREE AL et SEUEt SAA A LR E
of 7]9tsto] QI-5A A3 A AL AUtk 3
SE QRIW2 P &9 A4, A, /1ol
of thgt A5 8790 2 WA A A o] TisfA]
§ol B7Fs0tths & A S A=t ol ot
z|Zoll= HlgolE &-8o] &AL AT A5 7]
<o) FHstHEA 7] 74]5}75 2 &85 A FA TR o]
o &85 17 QlE A% o] tH(Kim et al. 2019; Kim &

E; o
2, >
o |o 1w o rlo

i
T2 TS Y <

ioﬂ
o fo gz &
X

o=

F

> o o}n kU

Song 2023).
E A R AT T2 WG ol 7 A5
2 olg5t 4% 242 AT ZHE Q.Y
2 57 71919 1 Q172 7SS A7 USHE
Aol o] A7 U= S 2 JAFSAA &
IThe 225t ohE o] 23 - Hstol Y2 vl
A5 A= FAAR] .2 JEE T oz o By

W Yo 4
A7 52E Fer B4R oIz Aol A
34293 da%t 899 34,299 A4 43

SGA A 2= 1LEE @Agowh%iéiﬂ
S A5 2, 55z Al 79, s VAL &
& AHlA 5Ol %E}(Chl 2009; Chi & Wang 2018;

Hilario et al. 2021). 1-&-E3 £259] Z71= HA|4 ¢t

A2 BAA 22 Fol AL B Aoz
OF8 ZAT 4 Ik B 59 2 ATE T A
49 % 917 WHUES tehfu], 37402 %)
%] Q17 A arEie] ;gmﬂqﬂiﬂuam
BT AL S22 A9 BT HYHL E0 A

9L E5H, A %@%%7$%&ﬂﬂ%%
4 A4 A% M4 AT Y2 AHAE 29
o] Hitk. o 4 AFR1AA A ZAZS A 7]
49 Mol AF A9 S v]HH, o] = Q179 o]F,
F7h R 44 fEste] §7]29] g7 Wit

sdol 9F= U]ﬂ% A/l et B
% ol& @ AFAFE0] -ﬁ—xﬁf"}‘ﬂ, 2AFE2ILF

TS Hehdle B ¥R 4 =A%
%ﬂ%‘é, A& Rete E“é, %ﬁo‘ﬂﬂ qA24, 1%
drotol 24, Bt SEHE A2 5= o185t 9l
T}H(Chi & Wang 2018; Hilario et al. 2021; Wilson et al.
2022).

B3, 917 57182 B4 A 5ol o A
2 % Stk Aodo) BX) A 7Hs AL 57, A
ol Z+o 2|2 a]eta EAT LAY W 7 E 9
sho} e EX|ol8, 25 2 oA 44 Sof o
AT}, EX0l 82 27, 4, Ake), BB A4
et 820 Y K4S e, o] 9
Slo] 583 4 9= 17 9 WxsHA Adsih
qEEﬂTﬂﬂiﬂ%ﬂh&Eﬂﬂwﬁéiﬂ%
e 0] ol Q17 4.900] S48 4 ek,
SRS e A A5l ¥

,0§ﬂw2a+ﬂmil%§@—ﬂ1a

% 9730 4 At olo|A U7 5L 24T
o Eoh BEA A 7He A2 A1 BAl & o,7l‘?l
A B, 1E HEA NI E ddE o] F7]A 2
Z QI st JFE v At o] 23t BEX| A 7k
g2 ofg W7t obd stuo] Al £EHE 35

1o

ﬂ)l'
¢

oﬂoln%
D A T

—_

%0, oZ“: =



7 BEO R (Chi 2009), 2e ekt 4] A Q17 5
% Ato]o] 4TRG-S 7] 98 F ARol g A
2 20 S9lol A FA T,

F7HH 0 & 9] Aol A= m]ef QI Sl &
=02 W

W 2}z EXJo] 24 A Q] kS u] %]

H I ek Q1 S o S vlA

25, A A FH, AFAA S LA 75 ol At

(Chi 2009; Raftery & Sevéikové, 2023). ©] 23t 5?_1'73 g

ArARFE 42 A1 Yl A5 Helid ez 4o
A W BA 3 o]l FF= WA= Eﬂ A%

LS sk Aoz IA AL, 53] A =71 Het
of Bt Aot A0 2 oA qlrh

LE=2042

AAZ 500m ZA} IR A3 01% %’4’6]1 2018

~20224 A7 E o] &3}0] 2L 3l %

20223 wet o =2 HE & 87

dofl disf 4d F= A7 & Ti‘i'&}‘ﬂt}
S| AFFRAME o] sidupet AA = 3 g%

AFoA = dlolE 759 AR QI8 L2 a_g—/q

o
U
i
o
_O|L
pach
K
Sh
%
1o
L

(o]
rir
)
=
g
Hi

[\)—I
S
N
N
t\)
o
=
\S}

E
m

7= ¢ 9lo] 411 7140 2122 o] §3SAL, o] v}
o] =4 A T}o] AL 9J5f 44 thoj & ol 7=

Ll
FASH = B3 Ul A7 2AE 2 7EA]
HeozFE 209 7|02 FHEL 21 1]
S5 A1 71 2018~2022 9] 20 F 91 204 213
Ei“ﬁdﬂﬂmqaﬁ4th1 manaﬂ
Holzg@oz 7P-Zrﬂ E]-(Perry 1966; Oh 2012). o]
50| J9| G AR 2 A7staL BEE

AA A& A4Sk, 3HH 07 EHdATHEY
2opS AL shore 4 SlERs oA Fa3
ug e
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Table 1. Variable definitions
Variables Definition Source
Total Total population National Geogz;](o)}llgcw?ofgg)mtlon Institute
Early childhood Population under 6 National Geographic Information Institute
Dependent (2018~2022)
variable ; ; ; i
Working age Population ages 15-65 National Geogz;glllgcjznof;;r)natlon Institute
ol Population ages 65+ National Geogz;gl;;lznof;;r)natlon Institute
House Percentage of total buildings in the grid that National Geographic Information Institute
are more than 20 years old (2018~2022)
Park Road travel distance from the center of the National Geographic Information Institute
grid to the nearest livability park (2018~2022)
Hospital Driving distance from the center of the grid National Geographic Information Institute
P to the nearest hospital (2018~2022)
Newbuildin Number of new buildings National Geographic Information Institute
& (approved 9 years or less) (2018~2022)
Accessibility to police stations National Geog‘;;g};;?ggg)natlon Institute
Railway Accessibility to high speed/rapid transit National Geogzzzlg}ll;gcj;of;);r)‘n ation Institute
Lot Accessibility to parking lots National Geogz;glllgcjznof;g)natlon Institute
Senior Accessibility to recreational facilities for National Geographic Information Institute
the elderly (2018~2022)
Elem Accessibility to elementary school National Geoggglllgcénofggl)natlon Institute
Independent - - ; -
variable Play Accessibility to performing arts National Geogz;gl;;lznof;;r)natlon Institute
Lib Accessibliity to library National Geog;;glll;cénof;;r)natlon Institute
Complex Land use (building) complexity National Geogz;]o)lll;cj;of;);)n ation Institute
Compress Land use (building) compression National Geogzglllglzngggl ation Institute
Price Average individual house price National Geogg](o)}llgcw?ggglatlon Institute
Income Average annual income KCB (2018~2022)
Large company, general, professional,
Ocel~OceT managerial, self-employed, professional KCB (2018-2022)
self-employed, other
(housewife, student, unemployed)
Commute Average commuting distance to work KCB (2018~2022)

Alone Number of single-person households KCB (2018~2022)
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Figure 1. Evaluation of the accuracy of future population estimates
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