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H 1) ‘Hald 242 S& fiZnt 1H0[0jX| HEEA 24 AR

A
Lower Poverty Higher Average Log Per
Rate (10% Poverty Rate Capita
Nat. Inc.) (40% Nat. Inc.) Consumption Variables
Area 2.1pp* 0.9 pp -0.008 Area
Urban -1.0 pp -1.7 pp 0.037 Urban Dummy
Agricultural land -0.4 pp -0.3 pp % of GN area that is agriculture
Agricultural type -0.6 pp * -1.9 pp ** 0.026 * Combined: Ag % paddy, Ag % plantation (-),
% area paddy
Cars -1.2pp Combined: cars divided by road length, cars
divided by Area, log cars
-2.2 pp 0.035 log cars
Road variables -1.9 pp *** -2.5pp* 0.031 log sum of length
-1.0 pp *** -2.3 pp ** 0.040 ** Fraction paved
-0.2 pp 0.007 log length of airport runway
0.3 pp -0.012 log sum of railroads
Building Density -2.7 pp ** -8.1 pp ** 0.162 ** % of area with buildings and log of total count
of buildings in GN combined
Vegetation -0.2 pp 2.9 pp ** -0.044 ** Combined: NDVI, scale 64m, NDVI, scale 8m
Shadows 3.0 pp *** 7.9 pp *** 0,128 **+ Combined:%shadows (building height) and
In shadow pixels
Roofs 1.7 pp ** 3.8 pp ** -0.06 ** Fraction of roofs clay
0.6 pp *** 1.6 pp ** -0.028 ** Fraction of roofs aluminum
-0.4 pp Fraction of roofs asbestos
Spatial Features 0.2 pp ** 1.0 pp *** -0.019 *** Linear Binary Pattern Moments
-0.3 pp Line support regions
3.1pp Fourier transform
-1.5pp Gabor filter
1.1 pp ** -0.8 pp 0.026 SURF

Zt&: Ryan Engstrom, Jonathan Hersh and David Newhouse, “Poverty from Space: Using High-resolution

satellite imagery for Estimating economic Well-Being,” p.14.

sl PRI GIs
22 89 A PHoRs JANS LT ALEALD 1l

=
=ZAT AHl, E9] oA dF7 €= 3 “Poverty from Space” A

T AR AT GIS Holels FEA YR PN 20158 12
Y2 1E0E AT ARE AFUL BAsgn. FEAL PR

o
=22
o Bg A9 AeAng AHROR, 53] B Fo A dhe
A AR £, 4L, 54 5 ARAe ARES A4 o gtk of

A7 ol A7 F B Gl RE BEAT Do) W B =

HQF DXI0|3 b5



A 1570 AR, A5, e, s, W, na
B, BERT, AT, AT, AuTd, T, 8479, 379,

=E
£ FEAEA oA AT GIS A=E, 794 = 2008
FARRIOE AGHE T A7 AR 20089 ARE AHEH
It Sl Aol AEF o] AR7L HF LAY ATFA B4
2 §5k] dRolck3 ATEAE S Az Bl tad

A% ulA §FL NRAR e Azl Zoltt. ool W oje}

[*]

il

34) Central Bureau of Statistics Pyongyang, DPR Korea 2008 Population Census
National Report (Pyongyang: DPR Korea, 2009), p.22.

35) B FE A7t 715 E0] Sl thE AmEe (R4, ) 201149
20059 71% 98 Q9 ATt ok SsEANE o] AR 17A4] o A9 ]%
oldo® shH, UNof| A&t 34 AsRr} 339 Ao 7155 Zolirh. T3 A
=7FEPH el ATE 9%t 24w o] o] s8] ¢ Ak A, 5
B 2bg woF Al 21090 AVgE o Q)4 TERA,, 201149 10€
194.

56 QNSO 2023260 15



O 2) B B2 =2 2IE GIS MY tiudxe vy

4 HELS M BAES AL YA 02 Aot /)& AL

A AAEE 18 99ARI(Im ol8t 50em Ak) oA E e
Y 71ES 59 48 FEAT AT o] oM E 17kl W
IS Aot AR 1] o ko] Wagt Hed 7&S
st 271 9lgictk. old] REE ATEE Tz Il QGISE &8
o= H A5} 15898719 ER 831470, & 24,2127 A AE
ZRJAEE gk 20209 7| FAA =R T2H 53 10083 =
A B tig= 1.04tHo]al, RAFE 2HEAtS 24212005 B Q1+

HQF DX0|3 57



ol timlshd 100789 0.797g0]e}30) o] Aol A} gi/gel A A|<]
37 o 270 Fo] AFsAbeet B JFo R Helnh
AHgatet EYO] 2 AHFAte] A9 Al olgrdor 58

)

o

A, W2, S A, AE A0t ZgEe], EL] 49 2
Sovror £, HBED, off Kse $4u So| ngH

GIS = 1o 500mx500m T2 EE ISkl on|AE AA|3] =

9l

mHo
el

ok

R
CIR e

(¢

Tt o] Zle 20221 109 1397 E 109 2027H4] 847 38
H .o, QGISOA Al-EE+= ‘Google Earth Satellite’ ©]0]x]+= 2022
108 71& A= eE3) 249 Foeg wol7] s L 94
t] M3k = A|FSh= Google Earth 73S Hlwstn 1]
ARt A+ I F M4l#d(Machine Learning)< &8 ¢

'

36) BAA, ‘B A 55 9 FF7] HA4” https://kosis.kr/statHtml/ (3
A 2023 3¥€ 109).

37) 4R 5ol 71 A, B3] shAT AEd 2@ 52 20219 AadS &)1
A, AEAe0 EgL 24 ofulx|e] 712e 2022 109 Goodle Farth
Satellite| Al AlFH Zp=olct,

58 QIS 2023260 15



(A 4 YMNTIS S8t HLTHZ UTAT ZBLA A

SiM0[0[X] +
HB0]Ef + S|

o
]
)
=
T
re
rH
Ral
]
W
¥

SHYIL

-— Mamy -— gl
RMSE/R? &4 tHt

T

R

Zt&: Salwa Rizqina Putri, Arie Wahyu Wijayanto and Anjar Dimara Sakti, “Developing
relative spatial poverty index using integrated remote sensing and geospatial big data
approach: A case study of East Java, Indonesia,” International Journal of
Ge0-Information (2022). A4+ W8-S 7rekstsl A4,

A ZFmE AlE5H= Google Earth Engine®] VIIRS Stray Light 942

ol A=E SR o] FE IAME mhold(Python) EAL

A
ol
mofl‘
ity
M
1
|o
il
>,
i)
o,
N
N
1o
UO]I
N
)
oft
12
oft
)
o
ol
o
1>
1o
oft
)

HQF DX0|3 59




(Machine and Deep Learning)

o] d7ollde FAAE FEI} o2

H]

9 20084 Q14 AR, 20158 71E GIS AR,

7 Qg o= Hots]

R EEREL T

AN ARE 555

S
-

R

e

=
°

CRE L
o}, ol EARA FHolA

o

of2] M= QGIS

o= W

S
-

3. A=A A

& =49l 15

ﬁé{
o] 2008¥ EAA= 7]

Chdl

A7} k9 A7 o

o

S

A9 FF7IS

] LEA]

F o7

S 117 79

Sk
=

|

A

Al

g0] 1009

.

Poverty from

“«

38) Ryan Engstrom, Jonathan Hersh and David Newhouse,

" p.22.

Space,

fISetAt 2023 - 268 13

SiL]

o
i

60



] 794(0.674)2]

s

o
L

Z39(0.709), =

5-99(0.904),

olo]

5

o

)

o

o

5 owE A

et 7 As

A

=
=

T3] 7

0

o

o L
==

|

=S¢
L.

oo AZWET} WA Yert

2
S
7}

FEA et FLA A =t

1
.

Al o]
= v

=

FAS0.111), G2

)
(0.13257)9] oAUt

<]
-

AT A(0.11530), AHE

)

(0.11305)

Y IXH0|3 61



@ 2) BY 79 AU

o1 EAEE a3
LS
oA 3=
ou qeg | D S8 SNEE e semm (s
(2008) | XEEIX(m) (217 ChHl) goix)
S

e
ofl
-+
12

282,681 | 51,842,844 | 0.9043 | 22,591 | 10,975,003 | 0.21170
207,081 | 14,174,489 | 1.0000 | 13,817 7,178,304 0.50656

=
ot
ol
-
18

1

2

3 dATFY | 115739 | 45098483 | 1.0000 | 14,147 | 5198490 | 0.11530
4 | EOQTd | 143561 | 5911,154 | 1.0000 | 8367 | 3981976 | 0.67381
5 | wATTEY | 321,690 | 64,470,301 | 09822 | 27,716 | 12,296,730 | 0.19077
6 | RTEILA | 143404 | 4834092 @ 1.0000 | 5262 | 5,120,144 | 1.05942
7 |BEZTD | 105180 | 7,329,936 | 1.0000 | 3,979 | 4,561,541 | 0.62245
8 | AFETY | 140,869 | 40,933,171 | 0.7190 | 19,542 | 5424870 | 0.13257
9 | AATA | 147,138 | 12,638,893 | 1.0000 | 10,993 | 7,149,786 | 0.56583
10 | AxF9 | 148209 | 9,168,524 | 1.0000 | 14,779 | 4766443 | 0.52000
11| 9:79 | 82548 | 8,054,236 | 0.7380 | 7,236 1,805,834 | 0.11305
12 €479 | 195891 | 38220430 | 1.0000 | 14,128 | 6043905 | 0.15817
13| %49 131,333 | 13,060,590 | 1.0000 | 3,728 | 9,267,079 | 0.70971

._.

=~
o,
2
-
18

181,142 | 8,399,367 | 1.0000 | 6,439 7,593,966 0.90431

15 | FAATA | 160,032 | 45,511,318 | 09109 | 15790 | 5,040,338 | 0.11077
A 2,506,498 | 369,647,828 188,514 | 96,404,416
e 0.9503 0.4396

HoF £ ABULe} HIRAZ | et ATHA A ALEA
T AT} Aol7t L 4 Atk AFBIFO] Ao it AR Ao
M 5647 £A 5o 2 oo ufet A|tje}t Wrt AR v
o} we] AYEA RATHE FARG o £BER QT Ferte]
WEoh o EATh) A oldle @] et AHAe] gt el

o Btk ot =EF ASEHAE 7ol it ™ok o] ¢

[

39) Alain Bertaud and Bertrand Renaud, “Cities without land markets:
Location and land use in the sociality city,” Policy Research Working Paper,
No.1477 (1995), pp.1~15.

62 SHSEH

re

T 202326 15



r'E

i

(B 3
A 15
b=

PPN

15 - _ 205 | 105
e HES

dE | dE TR =T

TR ag5 | A

22,591 | 19,687 | 0.8715 | 2,648 | 216 | 0.1268 | 101 39 1 0.0062

13,817 | 11,675 | 0.8450 | 1,759 | 241 | 0.1447 @ 140 2 0.0103

14,147 | 12,353 | 0.8732 | 1,566 155 | 0.1217 70 3 0.0052

8,367 | 7,054 | 0.8431 | 1,083 158 | 0.1483 | 70 2 0.0086

27716 | 24,754 | 0.8931 | 2,427 | 374 | 0.1011 | 130 31 | 0.0058

5262 | 4,088 | 0.7769 | 781 237 | 0.1935 | 143 13 ] 0.0296

3979 | 27713 | 0.6818 | 1,029 148 |1 0.2958 76 131 0.0224

19,542 | 17,571 | 0.8991 | 1,888 80 | 0.1007 3 0.0002

10,993 | 9,225 | 0.8392 | 1,365 | 268 | 0.1485 132 0.0124

7236 | 6,564 | 0.9071 | 632 38 | 0.0926 2 0.0003

0
4
14,779 | 13,274 | 0.8982 | 1,325 150 | 0.0998 19 0 0.0013
0
0

14,128 | 12,643 | 0.8949 | 1,280 | 200 | 0.1048 5 0.0004

3728 | 2262 | 0.6068 | 1,017 | 276 | 0.3468 | 136 38 | 0.0467

6,439 | 4549 | 0.7065 | 1,421 253 1 0.2600 | 179 37 1 0.0335

15,790 | 13,829 | 0.8758 | 1,781 158 | 0.1228 22 0 0.0014

188,514 | 162,241 22,002 | 2,952 1,228 182

0.8275 0.1605 0.0123

HQF 2X0|3 63



2) t= 3%
IS B A= AR S0 WE AEdas
Rlat et 542 RS 7RI & St W AEel '
& Ae] o wlEgh Ao, iR w2 AFo] B Kol
3 A]) Aot ol WA Hes F 15 dw 22t =
2 A9 EA Q7 Ao R ARF(0.9071)7 8-71(0.8949)°]
HeNAE F3A ek T uie AFA] 491 A 7(0.8982) 7 A
T0.8991°] 15 A= Y7t 90HAIE Zh7to] ekttt
daa HEol 7P w2 A9 F7
87d79(0.0335), EHET9(0.0290), HEF
AETE T4 37
a=9

o
5
olel iAoz 105 o1 1
ololA I

At 205 oY w2 A
Ao JFEHoH, Beted, BT % 205 o
— o
Bt

1(0.0467)°19 1L,
ZF7-9(0.0224)2] =013}
T} =
AL H|ZEo] =gttt ubAgLey} gerae 20= o|AF T
9143
ofmtEC] oz Helrt

Hgo] &7 vebd=d, o= 19898 A|132F AIA
B S R e e R B e Ve o

k=3
) 5
(Mack and Lansley)of] w2 ‘gutelo] H4-Zo|gkal
F79F o] Qlom 42) HILo]l FQ

w} el
QJASH= 9 1~59]= 2%
Poverty from

p.22.

A, Al124E 25(2016), 65~92%

41) Ryan Engstrom, Jonathan Hersh and David Newhouse
Space,” p.

42) =X, TRIEE, (M gAY, 2013), 57%.

SIS0 2023 - 26 15

64



B 4) BY 5 9 Fat

XEH ©3&] CCER] X‘I% i§_ J__li()rH_rE
T T o od Ol']lt‘E S —
A7 1950~ 1960~ 19808 | 19908 | 20004 20104
19601 19801 o|F o|F o|F o|F
_ . 5~105F | 10~20%F
AAET) | sA gy | gy | 3 gy | sw g - -

A o], “He A PSS e 6 B FHOR TERopAAT, A0
43(2018), 10&.

22K B3 F AR

43) Herman Deleeck and Karel Van den Bosch, Poverty and the Adequacy of
social security in the EC, $19] A, 28Z0]A A&

44) W8, “H3to] FEizd At FYE A, TRAEZ| R, 2988(2021),
447,

45) 20|, "Bt AT 7 wster Aol BeE A BRS FHOR TEHoE
AR, A30A 42(2018), 1~30%.

i)

HF 2X0|3 65



iE] By wHAdErE w2 A2 Au90.137), FHETS
0.121), HEFH(0.079), H&4TFH0.077)°130. °ol& Q152 o
Hlot o2 A7 o=t AFs19(0.102)°] 7P =toH, oo
A H879(0.088), ATFH(0.8253), FANFTH(0.075)2] o]tk
T A7E £ o gy Uit tAFoR kA o 1ot 34
7t AR et @& Foll JFHe] Aok F5T vt Avtg
E 2 90.025), BHTH0.023), EEATH0.02) 5 W5
E5E sAAox gijo] FaE]e] gl Felqirk Tl &
A Hlgo] HA A Uehd o]RE IARS Soll Eelo) BH
e, BT Sole E ofE Afo] Fte 7| ERE &

Aske ol glglonl, FuAzie FuAL 5 Az A8 15
EH

0.

4) S EY

QAR S 81t AT A= EAIATO Th=d o AIRE AEat
ot Hlte F7F A o] & AT (negatively associated)”} QL
W 2421270 At EYSE AT ik k' d AHEAkr9
3% BATH(164.10), HEFFTH(161.02), SHETA(153.65), TT
(148.57)°] o2 A UEtdth E=O B9= BHFH61.2D),

HEAFH(69.77), AuTFH(56.62), SHEFHE7.21)°] +=o=2 =%
oh. Egee TA] o A dier Ad @, EY AP Aol

ol

o
o

Ao, e Foll W AR B2 Elsol sig 7ol

Awo Fpulo] b A TAT 4 Uitk AFAe ELS

A

5

66 SIS 2023 -26H 15



@ 5 BY 7T NSAIY £ Y

i MEET
=Y g/ | XS £=220|
TS ) S e s V)
-

e | 2435 | 46,98 1,736 | 3349 | 4171 | 80.47 | 421,452
s 1,204 | 8496 376 26.53 1,580 | 111.50 | 129,484

1

2

30 dATd | 450 9.98 250 5.54 700 15.53 | 474011
4 Zo939g 908 | 15365 | 279 | 4721 | 1,187 | 200.86 | 62,996
5 AT 2458 | 3813 | 1446 | 2243 | 3904 | 6057 | 613453
6 BEETY 609 | 12601 88 18.21 697 | 144.22 | 46,385
7 [BEZTA 1,180 | 161.02 | 438 | 5977 | 1618 | 22079 | 41,070
8 |[AETYg | 755 1845 | 752 1838 | 1,507 | 3683 | 317,629
9 | MAFS | 1,002 | 7930 | 528 | 4179 | 1530 | 121.08 | 119,778
10 |[AaFyg | 775 | 8455 | 519 | 5662 | 1294 | 14117 | 125980
11 | 9=z39 | 261 3241 | 277 | 3440 | 538 | 6681 | 107,855
12 | 8479 | 281 7.35 380 9.94 661 17.30 | 333824
13 339 | 1940 | 14857 | 225 1723 | 2165 | 16580 | 83,595

>—~
~
o,
2]
-
18,

1,378 | 164.10 514 61.21 1,892 | 225.30 | 78,662

15 @AXTL 251 5.52 487 1070 | 738 16.22 | 388,557
A 15,636 7,808 23,444
B 77.40 30.90 108.30

(1Y 6) WY KSASL £ 2E HX|=(UZ XSF, O2F E7)

Y 2X0|3 67



gt o] MAY Wi 3 el a, gyl SRR BHTY
(22530001 7Fg wkem, olofd HEFFF0220.79, FHETS
(200.86), F1-2(165.80)°] FHE °I%{th

NI wA0] Apateer ga), B AEAet EY BRe

4
o8 A5Aret Efas Al ol B A, 4
7 E2Zolo] ZHo] AL 2 ofja} g A}
St Q7] WiEo® Helr.

AEApet EYaeo] 49 2 o YoM &aLe] ZfolE KAl
ot o] /N AAES et AAGETT Fof=of glof QGISe] B4

£ Bl 1 REE Ao gl 4 Qlrk off AFE Bd
g0l 74 B AR ST RS, i, E
85 EA 9F 3AAAY Aot Avs Rl 2= S

e
K
o
N

i

l—gll

o %
1o

(9]

il

AR S B NLIEALT EA] AFAEE BY B2 ey
o], EREFEL W FI+ Fro| BAZ APPAS zh=t} ¥
Fol AF EHAkn)E E2Aolmie AWT9(13,743), JEAY
(13.394), FHLTFH(10,659), H7(10.513)] =olrh. BF =AE

L hE7 B B Al magolst A7) tehd R Fe

68 ROIREHAT 2023 -26H 15



B 6) BY 7Y TR0 HTUo|

cazo | =2 api =220 o HE200|
el —H9H - ~ (m)/HX o (m)/
(km?) BE(km?)
1 et d 421,452 10,376 8,131.07 | 26,884.56 518.58
2| WEATY | 129484 3,210 9,137.39 | 2,562.75 180.80
3 HA79 474,011 9,252 10,513.53 0.00 0.00
4 FHELY 62,996 1,953 10,659.94 | 71173 120.41
5 | TAWTEY | 613453 12,225 9,516.96 | 19,385.91 300.70
6 | ReEIY 46,385 836 9,597.74 0.00 0.00
7 BEATY 41,070 533 560422 | 1842228 | 2,513.29
8 AT 317,629 6,481 776198 | 13874.45 338.95
9 A4+ 119,778 2,484 9,479.18 | 3327937 = 2,633.09
10 Auto 125,980 3,529 13,743.86 | 16,773.99 = 1,829.52
11 Az 107,855 2,259 1339457 | 9,859.77 | 1,224.17
12 4479 333,824 5,750 8736.42 | 32,394.47 | 84757
13 79 83,595 1,107 6,402.08 | 5,300.21 405.82
14 BHT7o 78,662 1,620 9,367.27 | 22,802.08 | 2,714.74
15 | AT | 388,557 6,625 8,539.46 | 92,01851 | 2,021.88
BYY EoHAKn)E EHol(m= BHTHR.714. A87Y
(2,633), BE7T902,513), AXTEE2,021)9] o2 YEpyith A

=gol: oM, WA, Btd Aw il $770] 9% 2o
WFHoR ehor], 1 79 A2t Zivk /4 Polt 71 BA

Fe] 79 Bedo] X5k LS B A4, B4 ol o]

Ot 2EE F MLEA= HIE AR dtellAe W2 2ol

SIE7h BAE FS WS Sk sk 24 1 1

Y 2X0|3 69



S oo OZHEE ORIEE/
= e (nanoWatts/cm?/sr)** HE(km?)
1 Bk 529.80 10.22
2 BTt 407.67 28.76
3 g+ 659.78 14.63
4 S gy 275.17 46.55
5 igrle e 570.77 8.85
6 netEd 294.22 60.86
7 BEATY 184.27 25.14
8 At 397.06 9.70
9 AT 209.08 16.54
10 Al 177.23 19.33
11 19 84.59 10.50
12 L4544 197.35 5.16
13 79 1279.14 97.94
14 R 211.25 25.15
15 ALY 219.97 4.83

ot 379.82 25.61

]_
29 Ao vzl QZuto] AAtAlo] 15HAIE| 1x|d Zlo] 1.5}

GHE AT A% OFANETA] FBAST ol om0 1A 3

ruﬁ

m

oML oftt e} Hlato] & Aol 35.51HAE IX]=
o] 271 W3Klog transformation) TS AX]A+ 51.85HAES] =
ATAR ZFeE| QA7) mhepA] ot k= A dg 5 a4

rlo

HL

ol

46) Ryan Engstrom, Jonathan Hersh and David Newhouse, “Poverty from
Space,” p.3.
47

~

Kasiful Aprianto, Arie Wahyu Wijayanto and Setia Pramana, “Deep
Learning Approach using Satellite Imagery data for Poverty analysis in

Banten, Indonesia,” p.128.

70 TSSO 2023260 15



R

LELEE]

PEC

Jo-o
[Jo-0.021 Jo-os6t
Do.021-0212 [ o061 -0.71
B 0.212 - 0.566 E0.71-084
" I 0.566 - 0.71 4 — 4
® .71 - 1.059 I 0.84- 0.9
7 =
A4 AE
L]
oo
eAURY
[Jo-o0.0014
[ 0.0014 - 0.0062 5666 - 666t

[ 0.0062 - 0.0124
[ 0.0124 - 0.0335
I 0.0335 - 0.0467

[ 0.031 - 0.058
[ 0.058 - 0.084
[ 0.084-0.11
o1 -0137

R

}.‘E%EAI

[J33-66
[ 66 - 98

W 131 - 164

ek QX012 7

iy



R

[ 2697 - 5643
[ 5643 - 8590
[ 8590 - 11536

I 11536 - 14483
I 14483 - 17429

=230l Ehzaly

BRHMRA

[ 264-518
Bl 518-771
W 771 - 1025
I 1025 - 1279

of ol o A7} Qdrhe SHAeE et TA] Wy} HIRA
2} Ao Fagt Weg AbeE 4 ik

Hekol oA tiH] oRIXEE BH F79(97.94)0] Bt i
3.8012 ¥535] =} ol olo] WHET HdEolgd, oA, o
A7t A Bete F9(60.860), TAHAIREC] A FHAT
(46.55). HlWA F{Fo] AFch= BHFH@5.15% HEFTFS

(25.14)°] oRF Blo] 5P| Lhepe,

—

0.

72 JAUFEAT 2023 - 26H 13

e

[ 200
[543 - 1086
[ 1086 - 1628
I 1628 - 2171

2171 - 2714




A (1

B St
[e]

7H A RE FAlOl Z7FAAL Sl

1o A7k}

=

5}—%—6

=

=

=

=

2274 9] A=
QGIS

=

=

T

1o}
i)

=
=

[e)

=

__'i_
| &k

s

¢
S

E

=

=

.

o 798 BEAe]

dlolel opet 9

ARAT Gl
b o] AR

w3
%S|

%
<+
on!
ol
Tor
mu
T

ol
Y

ol

47]-9} =

o

I

2
=

o A

sfet. o] AL

]

o2 gie] 1g

[

1jo

_wﬁ

B

o5
Hr

o
T

,n___m

fife]

o4
Tor
oju

id
=T

o

Tod

T GISe} 91doln]A] 9] ol

=
=

i

AR

o
, Ut g

5°l

=

(e}

LoF T A

s}
=

I EzAol,
Hol= W= WY A

SO

o

o], 2o}

Nfo

<
T

—

[

id

ek X012 73

“Developing relative spatial poverty index using integrated remote sensing
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Pyongyang Mosaic:
The Use of Satellite Images and GIS to Study the
Gap between Rich and Poor in Fifteen Downtown
Districts of Pyongyang

Lee, Sihyo(Soongsil Institute for Peace and Unification) -
Kim, Sung Bae (Soongsil University) -
Ki, Junghoon (Myongji University)

This study uses satellite images and geographic information system
(GIS) to quantitatively analyze the differences between districts in
Pyongyang. In recent years, research using satellite images and
artificial intelligence (AI) has been introduced to research on poverty in
developing countries where statistical surveys are difficult to conduct.
This study applies GIS data and satellite images to study Pyongyang,
measuring the density of buildings by district, number of floors per
building, number of single-story houses, number of cars, number of
trucks, total lengths of roads and railroads, and levels of night-time
illumination. The data is plotted on a map to enable visual confirmation

of the disparities between different areas of the city. Comprehensive
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analysis was conducted to gather statistics so to uncover correlations.
The findings show a significant correlation between certain variables,
and noteworthy results were found with regard to building density,
single-story houses, the number of cars and, in particular, night-time
illumination. This study demonstrates the possibilities for savings in
cost, manpower, and time when collecting data, and for expanding the
range of data collection available in DPRK-focused research, which has
always faced limitations due to lack of data. This study serves as a
starting point for future North Korean-related research that further
develops analysis techniques using Al technologies such as deep

learning and machine learning.

Keywords: Pyongyang, mosaic, wealth gap, satellite imagery, GIS
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