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38 w&s] 918l okt 99949 WAl F7b 4Esh MCDI2QIE @
&

stk
Sovet: FEAGARY EAH 5& 546 e e v TEE

Aot A7 A HAE TR AT g 2 Ao A
AFEE = oRE fAAAEE W=l ¢l 71 A (National  Oceanic  and
Atmostpheric Administration, NOAA)oI A A& 3t= Suomi-NPP$H A 2
VIIRSAIA 9] #EA 52, AFEHE= A5 T ‘vemslefg' AAEE AFESFA T
‘vemslefg'= 2014358 2023 697149 A5E ATt Qo] AT
Al ZEA HY = 20149 F-H 20223 o2 A ASE AL, 20143, 202239 A=
E dxE dAAs BAS FdsAT. £ A7HA FE 2 WSE ot
st7] 98] v ¥-¥ 9= (NationalAeronautics and Space Administration,
NASA)9 Terra/Aqua Y49 €A% MODIS AHIEEF HolgHE %

3 okzb YA AT Bl EAMS FEE A

TEG UClHE HYoE A% AX L ATTE 247 AFEL BAHG
o 4gel Mt oA 3gelA EBA e ugom ofzk 14943
MODIS #%& wla B4ske] Azkx #% 2 WetE shershgia, vhA o

5L & A7 248 H dAAE AEskd
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of gt A4 gl AR, WY T Aol opd ofzte] ol AFE

i

v =3 &k 7] A (National Oceanic and Atmospheric  Administration,
NOAA)o A Algste= ofF A IS A8 FAR AAel &zt
A57F FREY. A 274 TR ok fA Y AR Awe] H
Nom, A 19925-H 2013 7}#] R el DMSP(Defense
Meteorological — Satellite Program) <1/l ®Al®  OLS(Operational
Linescan System)AlA &<t 20123 F¥H dAA7HA L8511 U=
SNPP(Suomi National Polar-orbiting Partnership) 412 VIIRS(Visible

Infrared Imaging Radiometer Suite)dlA] &7} (2™ 2, 3).

(=% 2] DMSP-OLS 973#% [21% 3] SNPP-VIIRS %44}



1960t} Zo "= a2 oF 4508 2] (oF 830km) iLEolA E&H=
&4 DMSPE 713AR FHs fl& ARSI A, DMSPel ®Ad

DMSP-OLS+= 5ol 98 whAtel A¢ge) dds #5ste S

Aoy, B AL WaE ez o B HARE

Axdd F de Aoxm BaHATG(Croft, 1978, AR E, 2020b). DMSPI
HAE OLSAAE 05-09me H3hE A Qo] 9F=YS 4s
o fgesle A BY ATR o AF 5 ANPAY AR F

A Ao ol gHAT(ANE -2 =, 2019; Sutton et al., 2001; Yi et al,
2016). sFARE o] 9} e f{F&AE EF3i DMSP-OLS 7de H&

A ow vra AlA =F3o] wE ®BA
< 93l FrEAQd dAe Aol FRkyojof stti(Townsend and Bruce,
2010; AW, 2020a). zg]aL o] Azeol wWAg W A/ (blooming
effect) % I A ELst(pixel saturation)= A3 A A A A9 F4 Ao 2

A % Jth(Elvidge et al, 2014; #H¥ S, 2020a). DMSP-OLS

A= lkmzA 7+ Balsol 4

S
il
P\

o] 54L& <& 1>¢ Zth
¥ 1> DMSP-OLS &4
i R 30 arc second (9F 1km)
s = 3,000km
A= N75°~ S65°
o5 WY - -
AE W180°~ E180
LLR=S 0.5 ~ 0.9um
o x ol GeoTIFF

2) DMSP_users_guide(USAF, 1974)



DMSP-0OLS®] F7tajA =+ 30 arc second® <F 1lkme A==

180°, &9 75°¢l A P9l 65°¢ dHeteE A x WHAE xEeH, dFxH
°f otE o9 Ad duAdS 97 §ls 0763 Ml gow ®mEs=
WS Ee 6HE WAL A=l DMSP-OLS A7k &F=7b Al 2= vk (7
W3, 2017). 7IZFE R OLSAAME ®Aste] % FdS 9 A
DMSP #2914 F10, F12, F14, F15, F16, F18°o|1, 94§ 3 7]k
e <E 2>9 2T

3% 2> Version 4 DMSP-OLS Nighttime Lights Time Series
F12 F14 F15 F16 F18
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3) NOAA, https://ngdc.noaa.gov/eog/dmsp/downloadV4composites.html
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H 59 2014d xol dF7F FE5E DMSP-OLSE diAls7] 98] A
= FFy9FF(NASA)S Suomi National Polar-orbiting Partnership
(SNPP) 1&914< 9dsta gtk SNPP Ao+ F~aniE Wao=

AREE 27MFstd AE5E & 53+ Visible Infrared Imaging Radiometer
Suite (VIIRS) AlA7F &A= glow FIHE olyg; offtel®= AR E
AEghh o] AlA &= A 3Eol A WhALE ZRAERE dA 9 s el dxAt

o

7] EAr YA E 227 EE3MER 7] S H(INOAA, 2014, AHE, 2021a).

nWatt/cnt/st @92 okzF A% AH7]E 7|53 Day/Night Band
(DNB) 9A4A 852 33 H(NOAA, 2014; Wang et al, 2017, AWZE,
2021a). SNPP-VIIRS DNB®| 542 <ix 3>°] W&} 2t}

<3 3> SNPP-VIIRS DNB 574

A = 15 arc second (2F 450m)
s = 3,000km
N = N75°~ S65°
5 HY . ,
AR W180°~ E180
LA 0.5 ~ 0.9m
o Ul GeoTIFF

VIIRS AlAo] o8 x5+ DNB GAAnE o 07mE FHOZ 3§

¢
o

= B3 ¥ dyA A=E Ak, o] AsE AR A T

Eo FaE 2w Ao A WEE H A 7] (nighttime light, NTL)ol| 3t
ARE AFstes Aoz dHA Jdth(Wang et al, 2017, AR S, 2021a).
L3k SNPP-VIIRS DNBE DMSP-OLS X2t &dd F7Hed=9 whAb

AgEs okt AEE BHVT. AF FH NS B oF o
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715 715 - s, 2019). #H+ o @9 DNB 942458 €4
oz AlFeta k. €H DNB 9dA5+ v Colorado School of
Mines (CSM)®] Payne Institute for Public Policy (PIPP) W Earth
Obsevation Group (EOG)E &3 /=i Qo™ (EOG, 2021), €%
DNB A&t o 3000kme #Z Zoz A7 180°¢A E74 180°, 59
750 A el 65°e WM E xEeta, 67 HYE YFo] GeoTIFF 32 &

i
2 AgEa o 74 gd 4 A5l i e (2" 403 2o

Tile 4 (180WOON)

[29 4] EOG €%+ DNB 4475 €4

[Z219 4]9F Zo] EOGelM &7h=al 9= €+ DNB 98a5+ A A
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4) EOG, https://eogdata.mines.edu/products/vnl/
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AAN L NET A
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T

(noise) &2 A o]

[e)
o

-

%L
‘vem (VIIRS cloud mask) ¥ ‘vemsl (VIIRS cloud mask with

H(Mills et al., 2013; Lee and Cao, 2016;

1

]
yal

_o/]

<
&

3

[e]

VIIRS DNB
ol

Ak 4= At (Chen and Cai, 2019). 7]3Zo] BAE ‘vemslefg B d-S Mills

stray light)’olgt+ F 7}A]
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g A4AA A

.
a-
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sttt 2023 119 & A 7kA

S
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P A9 <

=

o)
‘vemefg' WA 2] ¢ SNPP-VIIRS7} 9% 2012

o] SNPP-VIIRS ¢}

—_
10

Ho

o
™~
]
iz
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5) NOAA, https://ngdc.noaa.gov/eog/viirs/download_ut_mos.html

o] 7 AEr} 20144 =R
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4> SNPP-VIIRS Nighttime Lights Time Series
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A71= 3HAA 19,574 2= s 219.3

FREE BFA 16,116 BAAEE 99+ 200.1
Hapd e o34 13,905 AdEE &5 144.6
ARLIA 5+ 11,910 2UE 3¢9+ 142.6
NIESEAR A 11,554 Hapgde 15+ 140.6
e BFA 11,203 BAEE g3+ 137.6
ARGHA] A 11,188 5T QR 131.9
371 8RIA| 11,072 Repd e Aot 129.9
2N 5T 10,448 Aapde AR+ 128.2
FRHBE 354 9.619 ZoE BYE 126.1
ST oA 9,264 ANEE s 124.0
FREE HA 8,761 FREE i 121.4
ERGE A 8,596 2o HF 120.7
A7 5 FZA| 8,503 77|15 HER| 119.4
B71% QHGA| 8,316 AEE I 117.3
B8 e AslAl 8,163 FREE O 115.4
A7E AEA] 8,058 ZAUE AT 114.5
AR T TFHA| 8,038 AYE FpTE 108.3
AEE RFA| 7,846 |  RMeldw shed 104.9
AL LSS EN| 7,846 A7 7t 104.6
= GRA 7,502 e 8+ 103.9
A7|= 71EA] 7.273 HMejgde Asi 103.9
AR e AFA| 6.723 B71% oAFA| 102.4
A7 % 1A 6,631 A7 e JHF 101.2
A7E ZARA| 6,476 ARET SRIF 100.6
A7 % o] =4 6.335 Aapgde sfida 96.9
B71% oFA| 6,282 BAdEE B4 96.7
BAEEE ARA 6.259 FREE AFL 96.4
AALAA A4+ 6.240 NE5EAR]A] 95.7
A7) % oA A 6,017 2UE g 95.0
AF= AFAl 5,924 e E AP+ 87.7
AR AA F 5,871 FREE FFA 85.6
AF= XHEA 5,797 Aepde 7+ 83.9
AR LA 5,755 AAEE 14+ 83.3
IREE 28+ 5,725 Hat2 e ZIR)A] 815
AU QAFE 5,691 EX¥L wog 81.5
R by 5,654 FREE 45+ 78.4
B71= FFA 5,466 A8 g 76.4
ZREE ML 5,445 ST E Ejors 76.4
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20144

2 nW/em2/sr

Value
- High : 98.065

-: Low: 1,065

(2% 21] B71%= HEAl 2014 oft 9148 3%

20224

9] nW/em2/sr

Yalue
- High t B18,157

- Low : 2.035
(17 22 /1% FeA) 20229 okxk A4
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e R 20144

CH : nW/cm 2/sr

Value
- High: 104,575

- Low : 1.065

(29 24] B71%= 3P A 2014 ok 1499

2022

CH9l: nW/cm2/sr
Value
- High: 99.295

- Low! 1,735
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MODIS A A5 += v dd-F$-F (National Aeronautics and Space
Administration, NASA)olA 2&3t3 9= Terra/Aqua 74 &AH
MODerate resolution Imaging Spectroradiometer(MODIS)A A& E3] <
AE AEE v g

MODIS= |14, 7], 54, =4, el 5o #5d T2t o 4070
¢l A= (MOD1I"MOD40)E Aatsk=dl, v deolHel #3
A3 ZFAS I Fdo] 42 HDF_EOS (Hierarchical Data Format)3 ] 2
AFHAH(EAA 9, 2012, Y4 9, 2020). = S MCD12Q1 products

= O 5 2~
S ALY F

MODIS Terra % Aqua WAl &S 75 E573}9] International Geosphere
Biosphere Programme (IGBP), University of MarylanD (UMD), Leaf
Area Index/fractionof Photosynthetically Active Radiation (LAI/fPAR),
Net Primary Production (NPP), Plant Functional Type (PFT) 57}A 3
°of EXVEE FH = Agstar Aok 9, 2020). & A= ke
ooty e d A R AWIE E5 Aol 7HE de ARSI 9

WAolA, 177)9) BEow BHA IGBP §39 JAARE o &

e

rr

ol
20
b4t

(&3] €], 2016).
IGBP 8o s Eid AAAEE =& Aoz Adyy 177 &5
5 F AI7Fe A 9e 139 &5 sttt of7|A Al7bsE Ao e



AL 2 7E Qe FERER Qe EXE gt

2 A= A7Fe A9 (urban and built-up land) & g o= ofzk 914
G v BAS 98 20149 % 2022 450m 71E S =EHE A # ke
Aol o] &3ttt

gol M BAS B3 A A9 FEAw WsE nisgod,
qage 2 F eAR 433 & Ak AA, MODIS AW 9% 2§
Fa Ak A9e FEn wa D sepath B4, ok A4ILe v

ol & flal], 2014 ¥ 2022 MCDI12Q1E 7+ A71E= A7Fst x9el 3)
Gk PARtSs 5k, 201493 2022, 9] DNB 9745 o] &3t 33t

A7) S AAE AT 1A 3 FAAFT] Local Moran 19}
Local Getis-Ord’s Gi€ &-83sto] ofzb HA7] SdA2gts EF
MCD12Q19A =3 A7F3 A9 vaEs E3] 201493 2022 9
A= A 7kst A9 WstE azersith
A7bel A F&& 98l WA MODIS AW E ERAE<2d MCDI2Q1
Aol et 139 FEREE FEsqATh 2014d 9 20224

A2y A 719 G ARAM FEs e, v [' 27]9F [ 28] 1
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M urban and built—up land
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[19 27] 20149 MCDI12Q1 A7+t # <)

urban and built—up land

. \
e [ }B

[19 28] 20220 MCDI12Q1 A7kt # <
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3, MODIS A®¥ 5 &7
3} Aol sPes BY4 WHS =ES
ol ot

2 4E MCDI2Q1 A2 E T8 20143 Wy 2022 A=W AJ7FE X
e x5 Flsta WAS Ats A

Ao A=l A7FSE 2 o2 20149 thH] 2022 of
Atk Al7ksk A el g WE Ade Ar|Eeln, WAL o 1007t F
Zbek Stk 2eiu AFAISEAAA L] g, 201493} 20221 Akel ] A7t
3t Ao WA Aol 10ki® vHE AlE WA HE) & S FE2 o}
U ek, WA S7hge 632%2 7MY & S7hES Bl NYgew =E

= A

= AgelA F7ket

<& 13> MCD12Q1 Al7tst A9 |4 9@ S71&

A7tst Al @A (ki) 20149-2022'3
Aed A171et A9 A
20144 20224 =71.2(%)
AE 497 497 0.0
At 335 340 1.6
o+ 261 266 1.7
ol 299 306 2.1
45 190 195 2.7
= ks 166 168 1.2
24t 180 185 2.8
B> 15 25 63.2
A71= 1,346 1,436 6.7
E= 255 261 2.1
SR8 210 219 4.1
SREE 282 298 5.9
I 261 268 2.3
Aetd e 440 447 1.4
AAE: 433 444 2.6
Aade 524 545 4.0
A& = 87 88 1.2
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o5 [23 291+ MCDI2Q1 AEE ntg o=z AFEEAX A9 20144
A 7Fet A S AAE Aola, [29 3012 AlFE - A A2 20143 3} 2022
dS A dEbd Zlolth 2014 iR 2022 AlFER- AR Al Al 73}
A9 gtrE 56% TR 2 WMEUE e S Fetsidn

S FFAl e
L 20143 ADEE XY
~ 20144 AIDKEE Al Ll
s 20221 AIJtEH A
-

[ 29] 2014 AlFS5EAA A [29 30] 2014\, 2022

A7tak A A SRR A A 7S A

_46_



2. VIIRS-DNB¢ MCD12Q1 H| X & E3 A713 XY F&

w ATE oI 94 MODIS EAYE EF
A3t 202299 A= Al7ESE A9 WstE aEsiqith ol & flel oft d4
A5 E ez FA4 F3r FAAFS Local Moran 19} Local
Getis-Ord’s Gig &8st =& LM77 Zs stag 99
A%kstel MCD12Q1 &z ellA =&3 Al7bst A9 W23 vlus gl o
A Aoe oe <A 14>9 <E 15>9 o)

Z S
-1 =2

ne)

<} 14> MCDI12Q1 A7} A =Ew shxdk X9 HA

A= 20149 A|7tA] A (ki) 20223 A|7HA] AR (lai)
MCD1201 | Gi_95%7) | Gi_99%8) | M_I9 | MCDI201 | Gi_95% | Gi_99% M_I
M | 496.9| 495.7| 4959 569.2 | 496.9| 4949 | 4959| 561.9
B4 | 3345 321.4| 327.6| 449.6 | 339.8| 323.2| 332.3| 438.0
g+ | 261.2| 258.2| 260.0 334.1| 265.7 262.2| 264.5| 338.4

299.5 | 288.0| 289.0| 434.8| 305.8| 293.4| 294.4| 440.8
189.9 | 189.3| 190.6| 1914 195.0| 193.2| 195.6| 213.8
166.1 | 165.6 | 166.7| 224.8| 168.1 | 167.7| 168.7| 228.2
180.4 | 177.2 | 179.4| 236.1 | 185.5| 183.3| 184.5| 263.5
15.4 16.0 17.0 51.4 25.1 26.1 26.7 84.4
1345.8 | 1313.8 | 1330.2 | 2199.8 | 1436.1 | 1399.3 | 1419.3 | 2479.8
255.4 1 249.7| 255.6| 277.0| 260.8| 254.3| 261.0| 310.8
210.2 | 202.1 | 208.2 | 251.7| 218.9| 210.8| 216.9| 374.4
281.9 | 269.7| 275.8| 331.7| 298.5| 282.3| 292.4| 421.2
261.4 | 256.6| 261.2| 316.7| 267.5| 263.5| 267.3| 338.4
440.2 | 423.4| 433.4] 380.5| 446.5 427.5| 439.0| 401.2
432.7| 423.4| 433.1 | 581.4| 443.9| 431.5| 444.3| 666.0
52431 494.3| 507.7| 592.9| 5453 | 511.9| 528.5| 594.5
86.9 82.8 85.7 88.1 87.9 84.2 86.7 | 102.7

2 o) [od [P rX oy oy |oN |oX. | (Mo |2 ol [
I |of (4 [oC | He of [de [rdo | N opd |r2e (r2d [N |

6) MCD12Q10]4 Z&3 A718t x|lo] wiA
7) Local Getis-Ord's GiojA] &% Q80]2% 95% StAT X|Ado] Ay} HA
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<¥E 15> MCDI2Q1 A|7}3} W43 £&% tag 299 Wz o

A= 20143 MCD12Q1 WA} xlo] (ki) | 20223 MCD12Q1 WA 3} X}o] (ki)
Gi 95%10) Gi 99%11) | Moran I12) Gi 95% Gi 99% Moran 1
A& 1.2 1.0 -72.3 2.0 1.0 -65.0
s 13.1 6.9 -115.0 16.6 7.5 -98.2
o+ 3.0 1.2 -72.9 3.5 1.2 -72.7
AA 11.5 10.5 -135.3 12.4 11.3 -135.1
5 0.6 -0.6 -1.4 1.8 -0.6 -18.8
o 0.5 -0.6 -58.7 0.4 -0.6 -60.1
=4 3.2 1.0 -55.7 2.2 1.0 -78.0
A% -0.6 -1.6 -36.0 -1.0 -1.6 -59.3
B71= 32.0 15.6 -853.9 36.8 16.8| -1043.7
TEE 5.7 -0.2 -21.7 6.5 -0.2 -50.0
5 8.1 2.0 -41.5 8.1 2.0 -155.5
o 12.2 6.1 -49.8 16.2 6.1 -122.7
A& 4.8 0.2 -55.3 4.0 0.2 -70.9
g 16.8 6.9 59.7 19.0 7.5 45.4
Cha 9.3 -0.4 -148.6 12.4 -0.4 -222.1
Chel 30.0 16.6 -68.6 33.4 16.8 -49.2
Al 5 4.1 1.2 -1.2 3.7 1.2 -14.8

TA A3, MCD12Q1 Al 7kst %< W

Z O
R I
9%)& F3 =29 gt Ao WAy bg FAE o
%!

8) Local Getis-Ord’s Gio|A &% 8945 99% StAnt X9 Ayt HA

9) Local Moran 104 &% HH(High-High) x| HA

10) MCD12Q1 A]7tst A9 WA Local Getis-Ord’s Gi(G-9]4&& 95%)olA &% Axt WA
wpo} A}o]

11) MCD12Q1 A]7tst A|Y WA Local Getis-Ord’s Gi(G-9]4&& 99%)olA =& Tt
upo} &}o]

12) MCD12Q1 A|7tet A]9) ©A 1} Local Moran oA &% Zap WA RHO] x}o]

i
Y
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20144

(L& 31] 2014, 20221 A& 5HA] A 7F4] H 9] v 2
a) DNB dl°]E; b) MCD12Q1 dl°]€]; ¢) A4 Getis-Ord’s Gi st=3 B AI(Fol 5
95%); d) =A% Moran I st=3 4 23}

20144
a) b)) e c)
B TS
: =
[ _’_'i
‘,-.:) (9 e "R
T -
Lo .._j’
20224

L=

a) b) s
R
1 A
. E
-~ n =
R TR
:\._‘ ‘lrujr':

(29 32] 20143, 20223 A|EEHAAA] A|7FA] H 9 1]
a) DNB dl°]&; b) MCD12Q1 ©l°]E]; ¢) =X 4 Getis-Ord’s Gi g2~
95%); d) =A% Moran I gt2=3t #4] A7}
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de Bt [2E 3119 AE5HEA ot d3xd BEE UEd a)

DNB ©lo]H ¢t b) MCD12Q1oI A F&3 A7kst Ao, 181 o)l s st

+ Getis-Ord’s Gi st=3t 238 Aol= AA YEtA gskoy d) =4

A Moran 1 st2=3k 24 Azel= & o7t EASFITE Moran [ St~

A Ade e 94y g v

B stagt Ader m=EEon, 201493 2022 9] Aol A= v A
Z Ast7] o H fit.

4 we WeE HHAd, 5 9717

ol
-
N

A3 Ago]l e "ol Ae A 5 AT ofel wek MCDI2Q1 9

FARAE 2 A7l A7ESE A o] Sbe Ao EEEglen, stast

4>«

AA, MCDI12Q1 97 #A=E &8 201493 20223 9] Al7Fsp Ao &
Zota 1 WsE s d 5 vk

MCD12Q1 A|# & IGBP #¥8o& 79 JE4AEE vtde= 139 &
o slgat= A7ke Age FEFALH, 4 ATl A= A7EsE A
g wAE vad da ME5EAe AZFEE A9 mAe 2014d
20221 Akel zpel7h glglow, s A s AL R Al AT

b A 9ol WAool F7He Aom =EHIUT A= A7bs Ao F 539
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A7bek Al WstE sterd At
PN

MCD12Q1 A1 7}3F 11 WA 3 20143 2 2022%d Getis-Ord’s Gi(+9) 5

El

T 95%, 99%), Z18]3 Moran [E& &3] =59 stxd 29 WA} H
9o, Getis-Ord’s Gi 3t2=3 241 A#7F MCDI12Q1 Al 713k =]
A3 71 AR Ao g yERETE 20149 2 2022 Getis-Ord’s Gi

PO

PH

23 EA(FYTT 99%) A Hol A AHFAA e} F7E, 2 A
S A & AAoA Tkr m¥He] WA Ao]R  uERRTE. 1Eu
Moran 1 33t &A1 Aol 45, 201493 20220 EE Al7]oA
MCDI12Q1 A]7Fst A WA & zol& HIow, 53] A7k WA

apol7b 744 2 Aow =EHTH
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Urbanized areas consisting of roads and buildings that can be classified
as urban land use are steadily increasing with industrialization and
urbanization. These urbanized areas can be extracted through various
existing data such as cadastral study, land use, and Landsat satellite
images, but there i1s a limit to obtaining data of the same period for the
entire Korean Peninsula. Therefore, it is possible to find a method of
using satellite images at night.

In this study, based on previous studies, the change in light intensity
by region across the country between 2014 and 2022 was identified using
night satellite images, and time-series changes were considered by
extracting urbanized areas, and the results of the analysis are as follows.

First, as a result of analyzing the current status of light intensity by

city and province across the country, the total amount of light by city
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and province increased in all regions, and there was a difference in the
amount of increase and rate of increase in light intensity by region.
According to the analysis of the relationship between urban area area
area and light intensity by city and province in urban areas affected the
most by artificial lighting at night, there was no significant change in
the urban area by city and province in 2022 compared to 2014, but the
total amount of light by city and province increased, and the relationship
between urban area and total amount of light was high at all times.

In addition, as a result of analyzing the spatial distribution of pixels
whose night light intensity increased or decreased by city and province
based on the DNB image data, which was pre—processed, pixels were
distributed in most regions, and pixel change rates by region also
experienced a large increase in most regions.

Second, as a result of analyzing the current status of light intensity by
city, county, and district across the country, it was found that most
regions increased in 2022 compared to 2014, but there was a big
difference between regions in the growth rate.

Of the 40 regions in the top 20% of the increase in 2022 compared to
2014, Pyeongtaek-si, Gyeonggi—do, showed the largest increase, followed
by Hwaseong-si, Gyeonggi—do, Cheongju-si, Chungcheongbuk-do,
Yeosu-si, Jeollanam-do, and Jung-gu, Incheon. In the 40 regions that are
in the top 20% of the 2022 growth rate compared to 2014, Inje-gun,
Hwacheon—-gun, Gangwon-do, and Yeongyang-gun, Gyeongsangbuk-do
showed the largest growth rate, and each showed an increase of more

than 200%.
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In addition, Pyeongtaek-si, Gyeonggi—do, which showed the Ilargest
increase in light intensity in 2022 compared to 2014, and Hwaseong-—si,
which was derived in that order, were calculated and drawn with the
same pixel size as night satellite images.

Third, the possibility of identifying the urbanized area was also
confirmed with night satellite images. Through the MCD12Q1 image
data, it is possible to extract the urbanized areas of 2014 and 2022 and
identify the changes, and the change in the urbanized area could be
identified by comparing the night satellite image data with the urbanized
area of MCD12Q1.

Based on the SNPP-VIIRS DNB image data that was pre-processed
with the area of the urbanized area extracted from MCD12Q1, the
change in the wurbanized area across the country was analyzed by
comparing the area of the local spatial statistics index Getis—Ord’s Gi
and Moran I hotspot analysis. The area of the MCDI12Q1 urbanized area
was found to be most similar to the area of the hotspot area derived
through Getis-Ord’s Gi (significant level 99%) in 2014 and 2022, with an
area difference of less than 7kn' in other regions except Incheon,
Gyeonggi—do, and Gyeongsangnam-do.

It is judged that time-series analysis of the expansion of an urbanized
area 1s possible through local image extraction of the same period using
night satellite images. In addition, as it can be presented as a way to
supplement the limitations of various data that can confirm the
extraction and change of an urbanized area, night satellite images can be

seen as having a characteristic as a spatial alternative data that can
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explain an urbanized area.

Keywords: Night Satellite Images, Nighttime Light Data,

SNPP-VIIRS, DNB, Light Intensity, Urbanization Area, MODIS,

Hotspot Analysis
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