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Rayer(2008)©] m]=<] 2, 4827} 7+2E] IG5 oA|Esh=t] tiFst Byt v
S F8olo] vlaE $36Ilth. 1 Ay e =2 S & JIVIEE
13 HIEHO R YT SRR o|F 7130] 309 oo R FUISE QAL
e AR oW, A3/A4 B} 22 FAMFoM= R Y9 97 552 F5H
AAIe g 2 QXM Ko7k Stk

Z1zRd F opEess E8ske HoR FUPHE &8 REd(housing—unit
model)©] It}. Baker et al. (2008)- Al BIX[7HE A}t S8 xjjao] EX]AE R
F& H g5l Fe £5 o531, o5 ZAR vl FHAIZY census EF
&Jo] RIS AYSINTE  Hauer:Evans-Alexander (2015)& 1|= ZX|o}Fo
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2 22 U ASEQ0IH U Hamilton—-Perry2 2
FTEQQIHE 204)7] 0]F 7P HEA o7 Tar]s= QLA B2 o2 oy
A A} (Preston: Heuveline: Guillot, 2001: 119-120, <5l ¢, 2016: 33 AQ1-E).
T3 A AN 71 2R E] SHAIE SESIAL E4Y, APY, olsoleks QlHES
E5Mdat Z¥zkol 9159 dAVdE et QIS gAlS wEe] ARl
FAPPR= Wolth ZTEQRINS IFHEARIERE 1 £33 AYeeZ AX
sto] Tjefst M Qo] ARl Al M7 7Fssict. dAdlE Tes] 71ER1Tel] E48
&, AFIRE 7, Y/ AERL 5 1S FAYA oA HER oL, 2T FEF

U Hguo] wwshen Yok

?_]_O

i

Dal

(o]f

[F2E QoM QATFwFL7EA Al
Pop, = Pop,_;+ Birth,_, , — Death, _, , + Migration, _, , )

Pop, : A= AT

Birth, _;, : t—1'A =N td =744 F Aok
Death,_,, : t— A0 1A E74A] Abg R}
Migration, , : t—1AENA $d E74A] ol 52

ARG FRIF Al S ES] BESS Jlelcto] ITEQQIHS WS
Hamilton—Perry 2@ (Hamilton-Perry, 1962)¢] &-8%|1 ¢t} Hamilton—Perry &
g2 71E FHEE MAMA g9 QJIFHE R FHE S8R a1, ITEE QI+
W3} vlEo] ARSH AGHThE 7Pl wiet T APS AE QITRe] WHake
(cohort change ratio, ©]% CCR)& &85} Ael+E &3kt Hamilton—Perry
22 AXAHRIY AIAD dlolel7} oAl X W, IS EQQMHS e fAl
ShHA ZidskA B8 4= ke ARle] ek sixleh webM QIS AgEom
o E3th=t] FSEQQIHO| Xfo|7F FA37F FA ¥stol] AUR|A| =AU W2 ¢t

TEE dS5ske BAe AU Jlof, AdRtale} siekx] 2ja =5 o 2 gAY



Swanson - Schlottmann- Schmidt(2010)2 CCR& #&-83}0] AlAA EZH(census
tracts) 1= 9] QI HEkE ol&slal, o]F AKX IRt U AA
U ZX] FEE AR sk 71ES ulkdste] ax|9d] FRRITFAE 275t
&t} Baker-Swanson- Tayman(2021)+ B|=9] 65,2217 XAA ERS oz
Hamilton—Perry 2E9] ®H{o] FHEE F7sIith. 199092 20008 + A< €
THHSEES &-8sto] 201099 QIFHE oISk, 201099] MAMA Anks &8s 173
SIS ALY ASTIFTE @ARE-S HEtiH] @ XH(Mean Absolute Percent Error) 2}
o WMES 9X}(Mean Algebraic Percentage Error)E -85t}

Breidenbach-Kaeding- Schaffner (2019)-2 Z3E Q1] 7id& &85t 1km 2
A2 Qo] QIFLEEE 2015 HE 2050E7kK] AE5319ch o] dAFtollA 1km
AR E QIFAIFS ALS o= B, TRt SHHRI= AP 7Fssiche 4
ARAY A4, M, AAYE Wl ke WA gb= A&, AA, dlolE X
3 xgo] &olgh &84, YA, zip FEU T Hol Hlsl X|Ha o FsHA &4
oh 4= Aok A wieolth &3k o] Ate AXPE 71EY] Qe M, H=
T AMYE, sig R|Y9 E4kgol| AT EQRINES HEoIth oju AFYES &
E R|Yof 5UsHA ALstal, E4hae F7HE oA/ do] A7| ulzel AR} &3k K]

ol e} t=7) AH&sigon, SUel ol AMelsiiti<IH 2-1> H=x).

A

off

]

f

28 2-1 | B8O ZHH OFHA} HARIT HYoH T HAITHY DB} IS Hat

2015 2050

XtE: Breidenbach-Kaeding-Schaffner(2019), J&i3- 127, p739-p742
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2T A7 0H(2019) BARS) 177] A QA7ZAY} Al

e Q7 FA5] Siel AR 377 BHOE Lol 206097HKI9] Q1T WS
AlBIOlEL, A2 TSI RS, BPEE SE QoS & o] ¢l
TE oS5, A2 PE 2018E BYARE Q7TEES Tefslel el oy

2 Y4B ARTE P
Ao §3sIe] A B wF 917 A74E NENAHAY 22 BE),

- B9 9 017 43} HEAA BY
- B% %3} 72X 4 aggregetion
- B 917 21} 4412 join
- 29 LEYHOT 55
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= .
(008 AR 7H W2 EA YA (20608 AZTE 7H Ha 87 U9 - 2H ey
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(20208 AZ7H TH BT (206041 A7 UM o)
TE: My TR MR

X2 AER2094(2019), J213-15, p36

Kim-Kim(2020)& $-2juebt Qlizkas 2t Alche Solglol ufe} 2020w
20504 Afolol] Znst W 7V WR e P = AW Aoz o
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TS ARSI J2ja1 2000478 2018W7IA]S] B8, AFE 9 =
Wl ol5 8t 2 Qehs] MEaclE 1770 Alset 22 3770 Ao 51
202063 2050%7kR] WE Q17w AE, dE QTS FARKIC
©]E7(2019)& FSEQIHE 831 F=2] 500m AR FeHITE AT
Sigich. ¥4 dat, 204047hR] 17t Zhashs ARk 150, 9170 dR) A7 AR
1%3(197, 856711 Zxh 2] 80% oVdollM 7t Aag Ao dbgsiglon], 20409
A=t Q1 5% 9 mlgh Al 610 o=tk ol 20194 5270%ct 97
B71 Arfolct. B A7 ek Qolg nefolu AT EQQMS Hgste] A}
ooz ﬂaﬂ TE AT A7=A oo glouk, ATt SRS 33| B

oMY F2E *@35—% 71Rke] QIS QIFalAbE oA QPR FUeh A
ORI, 2AGEAZ A5 73¢ HloJE]e] HEo] %17] Eﬂﬂﬁﬂ AEsRE R|Holl

Shetl] ST vixle AREAR, =), BEjgd 5 37ke] 5448 HAs] vefs
x| B3ch= 3P} ik o oiZo] Begt x|2|E wert FolAesE FTEQQ]
HollA ThE Q1R 891 dolke QQ1(dl: AFV} 7hsdt EXY] &, FA
9} TAE Al 9 Zgat vkl A 5)o] AR IS vjFich &

o

o™ (Murdock et al., 1991), XIS7IK] ZSE QRN Z3lst] &85 4= Q)
AXAERe] FF B dloE7F EAsI7] uEolch

_l

rr

MY AX|ATY H2HRH OIF ST I AR ZAH- 25



;N w= Ads Sdoledl FREE AT & oks o] Qi
Chi-Voss(2011)2 o259 S43 53] A& 1Egt A1t 3l ¢l E
23] (spatio—temporal regression forecasting approach)< A5t A7t 319
QI EREY e FQWHERE QL 7 FAIeE AKEl, ZA|, $ E/44e ARSI
o] AtollA w|Qkek melo] F7ke] Edut F7t 7He] AHHAIE dleste] e &
gt & 4 Qo mls §AE41e] MCD(Minor Civil Divisions) 2] 199017
20007kK]9] QIG-E &3 Axt, Tt AP 2o vls| X7} A=A yet

= 3
Ul Gt B2, Alele] Exol mah Q1 7olE A] AlExt Silmae] sl 23

oy,
ok
01)4
9
r ol
rgh
o
(@]
=
L
flo
1=
N
L
1o
>
o,
tol
0.

A2 (cell-based logistic regression

model) & &-&5to] fEURte] QIFHEE WIS nAIFQl EoN AEFT 5 e
=2 O

H
53130, 200m ARFAR 2045\37kK19] Q= AeliRlTE 53t Q7 3

—
AR, 28 B4, 5 54, A 54 FEUSE ARotT, St
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[2zdce azys |
2025/2035/2045
L
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| AsE U7 e

©-AEYATS o4

R 29IXH 2

NECLETE <MAUX| X|A>
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WAL UNRE 2N omemy |  =AUN 4B 24
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@ UX| 29Ix|Y HolWFEE 53 Yo|HEE #iat
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UTUE LAY TyCtERH)

HUE 4§ FEHUE I8 DU 48 AUE S
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HojuE= !J'!I‘ | HojmE=s ot HojHEE ﬁ.i“ll L HojxE !F‘-IJ

L | | |
CHEWATUE EEAS HE
28 U= 97

@YUFHE ME U SR

SEY=E U E =
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NE: 4PS, SEATH JHE| AXGHS| ol Y AT ST MDILK2022.04.15) HHEAE 22
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4) 010|322 AlE2|0|M

P a7 71w, ZEEQIIY T BY, F7HEA] mdo] Kloje] ol R
£ oE5hs alolglrhu, lol=s ABelolae Aile] WEL dEstaL ol

_IR

ol

R|H9] 1 FRE Hgsh= YAlolghe FollM Apol7k ot &= 1)l ©9l9]
AEoRE AX|H otk I GEE ARY Bart glvkes B0l o

Ballas- Clarke Wiemers(2005)+ SMILE(Simulation Model for the Irish Local
Economy)& 55 OFdHES] AKX AT JIFE BV oS55I, SMILES: ofd
T H|=AIX]S ] A g3t Halel AA| Wrle Aol dsty] sl ZigE tojud]
Xk oto|2 AlEEold Beon, QI|F FEo] F
B, Y, Aol i AMEE, dF, 22 AR 9 X|H0 e ENES st
] 1991~1996 12|31 1996~2002'3<] 4K (sub—county TH1)H
sefoldsigitt. Qo] 52 73—?— AP, JET 7hE IR A x%’(ﬂoﬂ olE
FES HEslglon, =A| o5 Holee] Aol wet Rdoj afstx]

SFE ATt 7t B9 AX]9 (Statistical Local Areas) HIZ G158 4= e
SpatialMSM(Spatial Microsimulation Model)< 7H5ISicH Harding - Vidyattama- Tanton,
2011). aXxEie] 7iQl 78] EAdE dlEshe A2 BH 1ol $83% FHo]
o oE 291, e A (FFT, EXAAE F)= HIERITAY = FHeRIT
&g HAYsio] o e ol 502 &8 4 St} SpatiaMSM 7HHz}
tghe] S Z4A W AR A4Sl NATSEM(National Centre for Social and
Economic Modelling)©] 7fgt 37t nfo]az2 AlEzjold BE= AXAES] 7ot
7Nele] EAJLS wolshr] €5t =tolct SpatialMSM/08C(Cassells et al. 2010)2 A
= 9 7t AEZAHSurvey of Income and Housing) & 8310 S5 1, 42270
SLA(Statistical Local Areas)T9] 791 2 7} EAS Ajddgolg 2 FAIS1,
2027E7HR| 9] HGRE A3 o= FE 7] diFe] E8Em, F7] A5 Fe
ol FAZE Qe (Wilson et al., 2022 885).

A
gg
o>,
12
et
o o
%
wn
E
o
flo
re

28



5) EAIE @Y (urban growth model) 7|8t A|S|0|M

JTREE EXOlE 9 mEl=Zete] walel weo] Erth oo s}
Triantakonstantis - Mountrakis(2012)+= EX|o]- 83} wES 135 ZES
EXJolgo] QlFtolE T A|He QT wiskel ofuigt BAPL Al AHEJT
Triantakonstantis - Mountrakis(2012) 7} EAIGEE HEREAS AASH A} 71
wo] ggw gy rHe AEe QEnfel(Cellular Automata, ©]% CA)2) ¥HO
2 Uehgdth  Ulan-Neumann©] 1940ddiol]l CARES x& 2708 o|F, John
Conway”} 1970toll ‘Game of Life’ 28& ARIGIHA CARES 1980HTHHE]
BAR o R ZA9 /e AlEloldshet Bol E85 A Stk

Ford et al. (2019)& vl 7/IEAIE Alug] 2o ZAsH] 31 1+ S8 (spatial
interaction) Q17+ 2@} CAE &-83% EXAPNE R Zglsto] njdl| =Alet A=g
st 3l 7|5 Hslo]| g AR WEl IS AlEeolidst] flsl o
oFet 27k =5t Eel UIAF (Urban Interated Assessment Framework) S 70
St o] Aqtolis =7 Ee K| HAoA] G153 QI B 18K} FAE AKX
AR A 9 EX|o]g ¥g} A vigoR gt E4o] JI(Kad 2-4 Fx).

McKee et al. (2015)2 EX|0]&, Ti=A|2te] AT, xS} QI 5= 125t 30
arc—second(®F 1km) AXFES] vl= 155 2050W7kK] AIEsIict. A= 9] &
AT RN AR = iz P Ao] oyt ITE QIS A8t 7R
E] T IS dFsla, 2t 7RREolM IR ARz Q9E
TIggsiSitt. <1 2-5>9F o] QI9E HilEshk=t| &85 Mige ETlF &3 EX
&, Zrk=, QI aE Q2 Bl dimA|ee] ARE EXolg-E Fdl MY e

nEiele} 7o) el ARl FAS ARSI Ssisict

3.

e

2) CA= O[RIHQ| AXIE HEfQ} QI3 Anto)

J2AES Sofl HOIA et HelE AlZ|0kots YEEY

F
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J22-4 | UIAF 233 714

City-Scale Exogenous

Components of the UIAF National

Population
Projections

Econometric
lodelling

Weather
Generator

|

Tidal Flood Heatwave Drought
Madel Model Model

|
|
Zonal Hazard
|
|

City-zonal

Surface-water
Flood Model

Spatial
Disaggregation

o
&
8
4

City-zonal
Transport Model

Mg [ |
)

=
Spatial Zon
sg:ﬂl:l Attractors & Papul:t:u"
Constraints

Impact
Assessment

Spatial
Development

Policy Options
Pattern

Testing

City-Zonal and Zonal-Parcel Models
and Modules of UIAF

A
. AY

XtE: McKee et al.(2015), &1, p1346
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Chen et al. (2020a)2 SSPs(Shared Socioeconomic Pathways)ol wa} 2010¢5-
g 210097H8] S=9] QIFE R, 8, u& £EEE PSR KIE 2-6>
FHx). o] A= 3N BIE QTS Astal, 30 arc—seconds A= H
ok AR JIFUE (A, AFFAE, EE27IX]9] AZ(Ye) S 18t

Q9] 7EERIE ALl er, 715917 (unique population) & E&5taL ©1E2]
9] (rank) S "Ztk. RCP(Representative Concentration Pathway) AJug]2ol wh

il
il
Ral
2

urban) WA ¥jo] wel Unique population®] ¢ A2 TA4137} 1)
2 R (urban mask)sFR o, K|S SSPs Alue] 2 of|SE =il
1-H|=A] TR 71815 vlgol wet ARl Sgsiint

al
by
o
:
P

-
2
o2
o
b
o>

J2 2-6 | ZAXIHY AFRE OIF AIZ0[M YWY

WorldPop Global open
Gridded PR
population for
China .
(2010) Rescaled inverse
distance to Rescaled inverse Unique
Population COG distance to roads population
60 | 10 .0.90 0.60 61.65/11.70
. |
60 | 60 | 10 ——> 0.80 0.85 0.60 —— 0.75 0.80 —*61,55/61.95/11.40
2 ‘ 2 0 0.60 | 0.60 | 0.40 0.60 0.65 0.40 3.20|3.25
3 5
Ur sk 4 2 6
1
RCP urban -
fraction / Rank
22%
sSSP

provincial T
population . 36 7
36 78 77

| Gridded
population

2 2

XtE: Chen et al.(2020a), J22, p7
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FU(2010)2 87 L18E(Genetic Algorithm, ©]% GA) WHES &85}
of EAGESE B AR TS Fgels ATE Sasioinh SHA B

d diE tdes -5 BP7 29z XAPQ T EelEE
_'_(?_

EL :10
-]_LJ

N
i

(0]
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1o
(ol
x
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of

N
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)
s
ml?
>

A] 3l @4%;—% Rers o2 ulasial
'801:

al
o} ofe] W4 E ANES} B x}o&iw SERR T} QR Ee] b 2 o
o
=

O

S7}LEDB(2018.01)-& B0 o7l Behg F79] ieo] Hi §-1-5 T
AT E HYsl7] ol Mwo] nae PEIYT, A2 LF 54 ASS I &,
W, E(3,4897) 5H AT 72 A7EARES Asled 2020, 2025, 2030,
2035, 2040, 2045\ 54] Tk Q1T GIEZES AAEIT) o] dTe] EAL x|l
S} 2 Exlol8S Aefslginke ©l glow, Exlo]ﬁﬁ@oﬂ e} Bl ol
RISk A1) ARIRITE 1009 HHdska, 71 ARl SIS AYe 2

Jl2 $UEe Rt sl Qlasks glo: olEgh gl Fhksigic

5:
T

o

ZRBIRET, oE 501 108+ 8

@

o] 8A1E A AZQIT o wet ¢F A71E

opge] AT F2E 7Hal Exo|gARl: FFAme] FA] 30%, FF+14
ol 40%, ZB+2d 15%, F2+3d 10%, F3+4d0] 5%71 S4Eck 71gsis
o, TeE] AT T Ko wi 2o x|d U olEe] AlRAAlE
FHHIL 01 oA XMesIAEAl, BT thte SR A9 AR xle) 2
At i) U AR Q1 1] Al folzt Qlgell Bsta FEURE TIES
g gololqte] 528 sl Ao sHAZ} Sk

m-ln:

e
o

McKee et al. (2015)2} Chen et al. (2020a) 9] G+t o] APHZ QL5 d|&53}
1 AX|GHIe] EX|o]E HSLE AlEH[oldst QIS viiEshe A2 okt 3%t

;7;

SRlolA 1T R FIdE S o AL ARPE 5] QA £ & %
= =

710 SALD 7K = ARl

=
Aol ik shRlek, EAA =

o
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dolelt Bashets Mol HEx 0 BEsw WAVt Urk EH, i v
oA QI Y A] Slsael aolah xIete] F7HR0kS Tefshx] gk
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77} F5] Eat A4H(Grossman et al., 2022: 2)°|c}. X|G7HK] 7188
B wAlEyY 71 A At diRE AER wAleY 7ol 71ES] IS E QR
TE O FAMEY 22 2ol vlsl foju|ghA] vlashkes Ujgol
Riiman et al. (2019)2 ANN(artificial neural network) LSTM(Long Short—Term
Memory) RE& 8835} nl= dejuint 3 7h2E|9] 109 7F Q1L WHeks oI55},
FSEQRMHOR ofF3E Ao} vlusiGict. o] As Rt QIS AiEshe 2t
7t

BE dehtat 7L2ElY] dolHE ka3t At 7 7REE
FHoR ro] /st 7bE £L dEEE He
LSTMEES sh53t 749-0ln, B8] A7t It} 109 9o AMA QIFE ol &
e w x-S ER= MAPE(Mean Absolute Percent Error)7} 5%2 WehY,
FTE QR Hls] o F-835F 2SS SISt

Grossman et al, (2022)& HAlgjy 7|HES
o} 2] 2ES Helolo] &8o1H oS FEer) wobd Aolgkal oIt T3

oArE 7S gasle] 67) =2 (CSP:, LIN/EXP, MEX, VG, THETA, LGBM)<]
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#= FaH MEAN-ALL 29 E= 6709 24 & 2{igit 2agts Aelstal B+
W TRIMMED-ALL 24 53} 22 SR F=g vlusiict.
Grossman-Wilson- Temple(2022)2 39 AZRITE  SA2(Statistical Area
Level2) D92 ol&53h=t] LSTMEdS 28313 tt(<ad 2-7> A=), =3, 9
yrdo] 3|5 slo|yulelu|eE XS & Y= XY= Keras TunersS AFE51]
Heig #lolo] et AAIG dIF ke AA70ISIT). SA2TR|e] A QI HIXImEY
D(A/R e BE) Zaet LSTM Bl oS Z23E v|ugt i ©7] o554 o]
W) Y45 LSTM 78t BEe] o557t 22 Z0® Yehgeh 123l LSTM QI
THEZF 5,0007 olde! X|¥9& AFshk=tl] L=t o =34tk &, 7t gMslar
o 3tof] "ozl X]9e] A9 AEER] 7| 2R (/R BE) o] Feert =24t
W, FQ 2AY B LSTMS oi58o] £ Zo= Uehth &, Riman et
al. (2019)@} Grossman- Wilson- Temple(2022) & £33l 35502 Wiz 74t 9

SR JETI} X9 ST =2 Ee 2A/HIEA )l et €Kl A

a

J22-7 | HHAITOISES 5t LSTM OFF[EtiR

a) Tune and Train 3 LSTM Model b} Use the trained model to forecast future papulations

Sealed Data Scaled Data

Time Windows Ome series at a time
window width: 3 nd 11 years 1991 - 2011

Mode] Tuning

Time Windows

Iraining set:
tite widows before n—3 )
Valldation set: Training Round 1
tmee windows fromn — 3

window width: 5, 8 and 11 years

Tast data window:
N1,X2, X3, X4, X5

Take the last k values from
the tine series. where b is

Original Validation set: the window 1 use
Birty i 2 i s A i i 3
J 1 model. will ouput a
207 for Round 2 vahdation value (shown in green).
=S 3 X4 X5 - This is appended to the
= X3, X4, X5, %6, %

LSTM L ! mput window whilst the
1 value wed

[X4, X5, X6, X7, X8] Repeat until

made for eac

forecast horizon.
[X5, X6, X7, X8, X9]

After  forecasts produced
Iverse Transform Data for the required forecast
horizon, inverse transform

the output to produce the

Xt&: Grossman-Wilson-Temple(2022), 121, p10
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Fol o5l A17E B

KN
HA~201587kK]9] &< municipal 452

B sk &
HEo] ofe, QlTRael WiisH Beld ﬂ*ﬂ?ﬂ#—% Al
She AT 22 56K g B0,
24310 200518~2009E Atole] TlolE ¢
ATEolE5S IS5,

Weber (2020)

g sk5= Sd 2011

Chen et al. (2020b)+= o] ¥37tollA XGboost, Random forest, Neural network S

N ER DI

Z). QIEare} “‘a‘%ﬁﬁ}ﬂl THd EXolg,

J32-8 | ASXis 71¥S &8st /=

2A oG A 9 FRE A

=2 0IF Z2AA

F83 AFRES A5G 2-8 F

Model development

Distance to city centers | Distance to town centers

Distance to county centers

Distance to highways ' Distance to major roads | Slope

Population map 2010 l

(3x3, 5x5 and 7x7 Training data ~ Testing data
neighborhood population) l l
Train Evaluate
Population map 2015 XGBoost

Built-up land expansion
probability map

Random forest
Neural network

Future Population Merged population
constraint prediction

'
Adjust '-===--=-uo 1—,

Predicted map of future population

Future prediction Bvl:‘I::-uﬁ Ian(q
growth allocation
(Bui'lrt'_’;‘:ﬁan - Ra;‘:;’g‘g;‘;;es‘ ] Built-up land expansion _, Built-up land

at time TO) Netral Betiork probability at time T1 at time T1

Built-up land
growth allocation

Inputs Random forest .
oy Built-up land expansion Built-up land
(Ba':':i‘n:‘g.ﬁr;d ] Nel)a(r(aEIBr?:ti:o " probability at time T2 7 attime T2

Built-up land
growth allocation

[hegts fandomjicrest Built-up land expansion Built-up land
(Buitt-up land - XGBoost — 80 ohiik et fime T3 attime T3

at time T2) Neural network

— (Population at —

— (Population at —

— (Population at —

Distance to the existing built-
up land (2010)

Built-up land map 2015

Future built-up land
growth amount

i
_____________________ ! Allocate
12

Predicted map of future built-up land

Population
adjustment
Inputs. Random forest
XGBoost —
Neural network

Population

time TO) at time T1

Population
adjustment
Inputs Random forest
XGBoost  —
Neural network

Population

time T1) attime T2

Population
adjustment
Inputs Random forest
XGBoost —
Neural network

Population

time T2) at time T3

XtE: Chen et al.(2020b), 121, pb
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2. XS] QASAH 2 AR ZAL

1) =U-2f AXHHS A7 EA 24

AR AFEAE A AlACIM AF-ZEE AL ek sfejelME o =7t =
L x|uke)o] AAMA S2Q11E Qlo)o] o] wal AR Z sl dralo g

JUTEE HoBE 755kl ok ¥H, Sule FRISFAIAE A 7]HE Q1

WO R HolHE &k %«‘:}( 2-1> FH=x).

S sfelelA 7P disEa o E8E| Qs AR QI8 ARs GPW(Gridded
Population of the World) Olﬁ‘r. Zehollist B IRXFASPEUER T AlE
(CIESIN)oIA 7 AlAIS] QIF-E2S AR = 7535 2|29] Hojejolth. GPW&
2719 MAA Q1GLE Tobler?] 33 x-2El (smooth pycnophylactic)d) BZFHS
ARESlo] AXRPEZ QIS Shgshs oz whsoiFict 8]l GRUMP(Global
Rural-Urban Mapping) = GPW H[o[E1E 7|22 S-83F AXPAS] Q- Al ARt
A= F1te] 59 SARTRIY A B FAE T2 91X, 1=aL Alof AlzHe]
H oL 22 o ABE 55 T QTS FVcke W oE wEoiAlt) LandScan
2 ORNL(Oak Ridge National Laboratory) 30 arc—second(®F 1km) ZX}o Q4=
F3 Ajolrt. US Censusold A T Ale g E-85l0] =29, A

EXE, ot &Y 55 7ISRIZ QITE HlEsIITE ul=iE ozt R AT
JRCJoint Research Centre)+= & AlAIS] 71&E & #lojojel QI W F3Z o]l
250me} 1km ARl GHSL(Global Human Settlement Laye) & Z¥3ka Qt
Sgsh= ol HaeR B0 B2 83l GHSLS A AlAY] =AJE
ExJslal E55H= DEGURBA (Degree of Urbanisation)®] 7|Z=Atzo]c}

[t

2l

mlru mru

7§T:

3) M3 -Z2E H7HH(Pycnophylactic interpolation)2 “HHRIX|E L SIS SXGIHA FHX|HO| QIS
15 QIHFREE HYIShs WHORE WAHEY X[=XEH| 28t QIFREE HLX0|1 S 5t
S0 SAMOl QIPERTE AME 47 QS(Kim-Choi, 2011, p.67)
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H2-1 | T MA A QH0[E] 24

AR Q15 EX HHE ST il
CIESIN
(Center for IELESES
. e )
GPWV4.11 Internat{onal Earth E.T.:.(Pycnophylictlc 2000, 2008,
(Gridded Science interpolation)2 Tkm ZA} 2010 2015
Population of the Information 225t MMA - 2000
World) Network), SEQIE X2
Columbia )
University
Interrg’ﬁfrg,;lly;Food GPwst S
GRUMPV1 Policy Research EL SR Si=r =
(Global Rural | "1 P YRR, ZADE | oo | 1990, 1995,
Urban Mapping ’ EA|(Urban)X|Siof| - 2000
. World Bank, Centro | oo oy
a2 Project) Internacional de sSsts ool et
IERE X2
Agricultural Tropical FERIS
ANE E2YE, FAL,
(Lanbasnciicgl]obal ORNL SIS, O 28 S arc—s:i(():onds U=
: (Oak Ridge National HIEOZ 7I1=X|2 =
Population et = cro ARt (2000~2017)
Database) Laboratory) LESI0] HFT He ©F Tkm)
atabase MAMA o= s oF 1km
GHS-POP
(Global Human FEAHE AZ9 LE 112510 1975. 1990
Settlement JRC(Joint Research | HIAIDHEZ! OHEE Salf | 250m, Tkm 2000’ 2015’
Layer Centre) QITE HiZ ’
~Population)
FUSEQAFEA 100m,
aEmA ZEX|ZHEY, FAYHE EE510 250m, 20144 0|
= SHROIME AZEX|O XQIFYS, |500m, Tkm, | 1501 23] Z44
AXHeE A 10km S
=L
MMA 7]8E QIFLEARA 215 B
AR ] HEE NEEs7|HS 100m, 20223 =[x ZIK
nots SAE = 500m, Tkm, | ¥ 2000H=2E
SUSAK= Hgot] XY A= = o
b 10km & AE

Xt=: Calka-Bielecka(2019: 3) H1, Leyk et al.(2019: 13~14) H2, ZEX|2IHE(map.ngii.go.kr, ZIESTSEY:
2022.11.05)), EAY HTAI2(2022.07.01)2 E& HESI0] KA KHEHA

TPA AKIGEY] HAQIT O ST U AR FA - 37



o] AR QITEAE FUSERAT AAE] W JIFERALS] FAPRE T8
510 AlR| AT AFKIE KI5l ARHIZ FARK: Fel2 AR e AlE
gireith=d] sfle] B BAIeH xPEC] Qi Ul FAEQAl ARG
ATEAE Ak BAeH: 71 FEAZPEYT A L AEXZPEULS
TERALE B3l 201497 E uid 23](6Y, 109) R FUSEA A0 52
o11E Edi2 AR (100m, 250m, 500m, lkm 5) QI
AL ARG EARIA(SGIS)VE Fall TERAL 22E Edi= 200095
59 T, 20154 o] 19 ©le] AR (1km, 10km 5) I7EAE B7HskL
Atk

TEAEYT} BAES ARFES] QJIFBAY Afole (1) HA: FU5E]
851 23 IR QITERA A2ME S8 A, (2) AR IR B
9l 591 olsh= N/AR SR SRR AlA| QI Fholl 78 731 55
xgoto] & AFIths A, (3) FAR: 100m, 250m, 500m, lkm, 10km 5 ZA}
o] EAIS AZSIRYE AR 100m, lkm, 10km 5¢1 Hoot, FEX|ZHHEAL]
FERAZL ot AxRY] BAE AlEsial IIPRE S S S5 X2gh WAlo] v
WA gesto] gro] ofjato] Hoke 3 SollM o] Qirt. a2ja BAR SGISY] 7
$ 200095 E] ARFEAE AlFstod AAE Tlole gE7} golstal e2uzt &y
JUAFAT} JIFERAL RS L8ohhs Hollx o] ik

QAUEEO] AR FHEA L] A A AAR SR 1km AXPL HERo=Z &8
1 JHKE 2-D Fx). O™ 2-99] F A== tigdalel QI A5 Al
7o QR Tkm ARFERRIS] QIFHEEE Hlwgh Zlolck 100m AR} Zo] A]
ARlo] FERITE A5 A 57 AYdS FEse] At E&8ide
o}t 1y diFsioksls thd AAE 471 F7IeHE olF ARl F QAME TIehH4E]
o= Z7Kslo oE FEEIL TASH= AL k. dlE B, 25 AT tige]
Al 2RI A9 RIS Al- ot ]
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Z o] 1km AAFEQQ] 749 dl& thide 3, 0467100, 100m AR 2 o5t
749 oE tiAe 304, 6007171 Fck o] oM 7] FuAdS FRSPHEAME

ORI Haslolo] RUY BEHS JrRlY 4 YES, & HF AT 5 B3
S o]

=
Foinr} SomN FEFA TET 4 G U 270 km AR
7]

FAT BAR BE FANTIAY] 7| ZAIRR FEH YOUES) o] Ao
SA% SGISOIH MEshe ARes] A7EAS BEsi%t

J3 2-9 | S| YL M2 Yatdnt 224 BA(CHEAl | 21 X|2i2] EQ17 0fIA]

20204 SO 3

[ 25,0008 0l31
[ 25, 000 \L\
[0 50,000 - 100,000 ?/‘
3, e

[ 100,200 - 168.000 S
I 150,000 - 206,000 > re %
- =i 4,
[ 20000091 =3t L Nig
%
A %
20204 BOIT ={1km AXIEH)
502 013
50 - 100
100 - 500 k
I 500 - 1,000
I 1,000 - 5.000 Sepi
Ao 10 20km 5,009 23
| S—
® -
Fmae axh
%, E

A= KA A

5) Q2|20 QTR F2AOIT MU Chol P2atE WEO| YOLY, "SI H18X102) 7O w2t S
B0 591 OFf Hole SOUSHE B4 SAH2 WOISO0ID Uk SAYS SAHIR X2 504 5 017
TR GIE9) /Y ALIZIHR X510l SHOIT YT Ok TSERMY 2716t ULt L2t
2 SHHOAE TSEQOITC] QITRBUHAS| B HHS ool 7S 78 12 AR PHE OfY IHF
Si= L=l 9012 CINOR QIPEZA HEE HR0l0) IR0 HOIoHL, QITHSa0l0l S4, A,
OIS SIZRT 7RO CISUT 6RIIXIS 2y 48 HESICY
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2) ZiXEH9] 7t HIGIO|E] T MaHGIT Hgt

[

Ax|de] TSN ), BE BA L Ag PP wt PP, EAU
B Zxt 5o teps BolE 4 itk 9 ARE TS Axlous] el
oE WHES AEsEEE, o] HolA: Ped 5 AgAls 7ol WEelM Axt
19] 37 WElole} of 27 BaE glom T WHEe] AT ek Auugict

ARRIS] B2 HelolEe] Q1EAls 7S Ak Al Gy R Al rjsto)

2+ Hdleolelol] Heide A&t A8 A7t B A woks (1) olF 80—4 2%t
(Yao et al., 2018, Yao et al., 2019, Lin et al., 2020), (2) H&{d 23] 153}
£ 95t AlF7E dlojeje] ¥HEH(Yao et al., 2018, Yao et al., 2019, Lin et al.,
2020, Song-Han-Stettler, 2020, Du et al., 2020), (3) 4T vlojg] W oJAH9]
AL (Liang et al., 2019), (4) 23 oF7EIM9] 7F5x] ¥&} (Lin et al., 2020,
Grossman et al., 2022, Grossman:Wilson:Temple, 2022) 502 B53gF 4= Qi)
%, RF7Ix] &70e AR 31t Jeoleo] 284 "el'd 712 71A7E QIxlst
7] il e Bl & FHE 4 ARE oY HolEie} oplHA Y By A=
A7 sh=dl FPE 7T & 4

AR 7t HlHolEe] HEde FE3 tREEQ] FF=E Yao et al. (2018)°]
At vl= Uber, 5= Didi Chuxing® 22 SAM-fAHIATRE AX]9H9(0. 7Tkm
RS 2 AF317] flsll CNNe| op7[Elxet LSTMS| o [eIME Agtste] Jaid
e TSIt AR F1tEolEe] 43 Ao WE o]RavE 11E{s]
el 24 o Axfel o8] AXK(Tx7, A Z3t F 4970 ARD ] g A 11
g = CNNI} AIAIES] AP VdVde 11T 4= s LSTMY] #25 236

. Awoa(o 5 Ak Te) e %1:94 CNN oA 171 Wigk gk LSTM Qei%

it




Yao £](2018)2 o] dFtolM xR 2= A2 7FEAIE Efsto] A1 7 (fr
S AAAY AR A7t PReaE 28717} A5tk ARt BElE
&3] Zr o] st <O 2-1009) a YEE F7He] FHoM AR
FRteolE Y] ol FNE Aol dF RS Hdohs WOt 19l be o]
dEE AAIE WM LSTM Zdo]l 23k Wolct. nix2feR ce Axtd
9] TlofEi= ofAIRE SARSfAHIA0] FRES HIR 4 Q= Sl A9 R |99

FE2Ue A IS s oF 2ol F8R]t Aot

% 2-10 | DMVST-Net®| O}7|Ellx] 1A

7 %7 Image a: Spatial View
b: Temporal View

¢: Semantic View

1
|
|
|
|
|
|
/

i
Vi1

(6o @eceees)

A= Yao 2. (2018). J&1, p.2591
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3) UE2| AKX T2 OIS L X 22 Al

YE ZEWEA O] IEPIALL 2015HE ZH|ZA JRE FTE QM| &
o] 2050W7kx] 59 ©219] 500m 2 1km ZARFHY] Aol oS whHal Anks
SE3ict o] k= 2014W ¥ FE] JWE YRR 20502 N2RF HE /AL
71ZAEE SEEQITh AR AR 2 Aele] Qe 1R} £ES XA
A o 2 A]|99] dgS wofolal, AGERE FRIGES A dotal A57 18
= BRG] XA K&7FssHA sh7] 93t Aeks uldshs o] & =& Fo9).
o

FEWTHO] AR FAITE QA NS DY, AP R,

oo

-

gid

of

Skl
e Aot Sof Ae) Wslo] HLsl] g Aol BeET Yo,

AR FRE AR Al oS HhES el o Aute] 3 W] dil
Ui K&EOZ ATE olojrka gtk 2016 T T AHA ol FR5A
Algaold B4 o, 2017 ol Qlazat gu] wok & tieAl mast B, 20184

b "N A Rt E8Ueks Huslels Al 55 AP OE ARSI,

12l AR iRl BEE ‘ihiﬂola 719t XS ZRREAIAE(RESAS, Regional
Economy Society Analyzing System)& 53l o2 ZFoA] I/E AT,

A& FET|SYNTTATAE 2017HHE 7]Eo AlTFE T BTS2
o] FEE =ol7| -?43]1 UG nhSTR= 5AE - %
R Ml F =+ & 7igsiiet. 2018Woll= uh& Ty eielret AlchE Zxt
2 vjEsh, o] Jzel Xe 2 RHE &= Qe 7sS T35t s
o] £ T Al 8T o =T A 7Nk =4t JpEEglen, A T2
Alael Z22F WS <O9 2-1D3 o] mlFsto] AFolMe] FE=E 0]l 9l

WJ
mO

6) YEZENEM(ELISHR), https://www.mlit.go.jp/common/001135250.pdf, p1~p2E XA} HHs}
XS, FF M 20228 1€ 214

7) OEEEEEM(Iiﬁié%‘), https://www.mlit.go.jp/kokudoseisaku/kokudoseisaku_tk3_000086.html,
HAIE W8S MAP HISIAZ. 2E 4 20224 118 21

8) RESAS(https://resas.go.jp/)= X9 Sigte Mofstl, Oj2HE OISSIH AIAX0| S2501 F& 2 A&
SEE £ UATE Kotz o 7|8 AlZE ¥ 24 =7(0|gF- g2 Rials, 2015: 53).
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3. AAPE

AR AT GISE ol sl AR oR dTEole
o webd, K27k Suelold Al Tl A FRRe wds] sefsiel

Sol P54 Qe T HolEle] £F, 87t Ue] 9 AAY WYl 5& 1efs

2= £% Hayer7
o SRR Linear/Exponential model, Holt-Winters, Autoregressive

= Integrated Moving Average & * Rayer(2008)

* HIE%: share of population, share of population growth model & |« Baker et al.

AT COIEIS RO HEHOR AxpIR sEg 0F |, 00

- F2 A9 Q170 Hlg) F917 FRE oiSo=t) B8 oogy

& |« HIZHO AR I S)E S-S XY ARE AXHe=Z | | OlalE-018Y

oo Hi= o 'Vieo=
71z=d k= (2006)

e ME0| 7HHst Olsi7t eche &A™ . ZL1SI(2010)

BTV} ZUSHYHE Q17720 FHS S 200] CIYHRL | O 2/(2014)
JWHelel oz 2 & ZAOIA S0l |+ 2SN I(2017)
87| 80| 53 - 23 2N
- OI70] MY iz TAI CAl/EX] 0122 TESHA o) 0| | SAZ(2019)
Kool QI of T2 WSROl het Ao 2

9

ou|* TSEQOQIH  Swanson-Schlot
=l .

* Hamilton—Perry model tmann-Schmidt
o TSEQQIHS ZM AHl 0|S0|2f= QIHEQO|0] 2RIt o9 (2010)

oL

e g E8 TR0 OTTYUHNS BISO| Hejolng F * BakerSwanson
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CHAPTER 3
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