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S 7 AAAAE B2 AR &5 ARl a7 o]
R dj] AR oAA geu, WA ol Al/=7t

ST W SISl sl ES SISl Aot

vt &5 9F=HNASA, National Aeronautics and Space Administrati
on)9] Landsat 94, v]=+ 3f|Ff| 7] A (NOAA, National Oceanic and At
mospheric Administration)®] VIIRS(Visible Infrared Imaging Radiometer
Suite) AllA] GA), GH--F=HESA, European Space Agency)©] Sentinel
-12 9133 o] =Al/=7FFAT 7| HelA migkel Fsks A
ATAE91YY] B D T ARE B R olyiof EUE
ol Fdol mizEe] A7, A& Foll o &EEa qlrh

u]= Planet Labs, Digital Globe@} 72 T7F 97|19 E52 A=
AFeS WY, 2= A7 5 AlRtE aASofA
sl 92 7l 7l Ee Algela o,

g AR Aol tol BT Yt Rl
oA RET ol A Bk Jeln WARE UL
eolshuA B vad AGRe AN o)nd B8
8% 4 Stk AU Ko o AR WAl we hEe] A
|98 Y= Yt A T TR 2okl skl ik

AL =1 vl=T HAlok= AlZjot WA = A= &8
sto] Ap=o] QQuAd fe] IR ottt vl=S 20129
FA Aot FRte] diEfeha ol |l AR A= M
so] QJuekgol Z-get v Qo 2AJok= 20190 nl=2] AZof
A Yol es sk Rl AR QS ek Qs
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2F2-3} B} Qlti(Hosenball 2012, Tsukanov 2019).

of7]ef f-Aetolut AR W o] ul=a} u]=e] Tl S
A= G s F ol s%eH, vt £5719) MDA+= RAD
ARSAT-27} 23t e Faztolu Aol Alsskal Aek(Ebi]4=
2023; Siegel 2022),

SHA, TS WIZE 957199 eSS Y] dejdEles

ARGt SRS Holu, G4 Al AHGSS Ste] Aue,

A O 2 A 7|E = XY Kol QItPoling 2023).

ojgl WF e 8IS HAFAE S SE=UE, AsidAl
S AE - wstoR BeET QX B W7 HAsY AU
AT HHo= JigE Y9 SAY =77l o8 E-8EH
AW omA rke R olgET girk

891 E8oll tigh 22 SRt E oAl Q] HIR
20234 129 3fA= 1~3me] HAAFLSHEO, Electro-Optical) AlAE

AR AEkeid v i«] ate] AJsshe o= ZRE ZAAIA

LA} 22 A7 EolA
ATHER A ;_%EE o7 S5k vkt 45 X8
QITHEZE 7] 2023).1)

e o] wggh @ 17]9] AL e A Kol St
AR Az ZFA|(ISR, Intelligence Surveillance and Reconnaissance) S
ST 4 ql7] vhEo] BIke AASIe] F WAl HE £3

U B2 2HET) A|7ko] 2QElE 9Auiake] EAAL ebAgE A4
A Alelo] 408 Ao oA,
oo E3k2 AHIES] FAAAZE ST I7HA] A ZAIE
Bprow sasls AATE oFIE BeklE 4 Gl 40
agt Aeoln, A& AFESedol I dijterA o8 ks

1) Bake] A4S ATRE 44 oge] TeuTl ok A 8L S Ha
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o] st
B3e) olefst BEL T 7K BAdA Fe4e /Mt WA
AASNET AN BT B OFHI GAAR 47 S

e
A7, S} v)=, 2|3 FEopof g nj=e] FHwE
gt RIS 3ste] Bkt aeAel 282 A¥T 4 Qlrk

T oE Fe4de 53 dAg/Asuabdi) i WAk,
NLRNFLFT AR e 3 Fdkpoto] elARYS 9t
W BAREE AFS 5 e Mol S5 71 AAAAE
shbE Aole HERoly Ryl - So] njato] 29 |97 Aof| tist

FAPEES AT ¢ on, FRREOR sl AV #4225

AIAE 0101 EEOW AAEe] AdiAlge] &
si=ofl et Al B2 k¥e 7led AeR Hojw oIl
ol A A2 202249 3| 7RIS WSkl AR
M 525 SRR opyet A&} ejgef Aol mi=at 1
U= SAEEES HAIBL, EBiltol Algshs Ades HEdl
staThA Y 2022).

o]7]o]| 2024 b} gAjolzt A A2k ZHkx) A2
Holl whet #aore] p7lge] 282 AR didEe el v+
7I9F ZAsE e - s ¥ Ry} AgkEohd
Aul st AdeR A e AolthEAF
AFolM= o] B2 EAUA N ZAst A& A B2
53] did sl o182 7HYsto] Awi il gt
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I, AxE+ 3 AddE, 934

ARGV AGOS TUG 9% 78k AAA ] B A
ot shelg uhEska Tt dolch wigke] BHE AE A7
] e Al

o2 aHopzAl
dhel Ago

WA, AS ATBEIE] olFHoE o] glojA] AL 9
(021 LT Sentinel 24 9149) A} G
Akt A1) gy 7hof SAbske 5] et ARl sk
A7) 212020, 1-2) Sentinel-1 142] E4/RTIo]EI(SAR, Synthetic
Aperture Radar) G4olH QS ol g3k Ak AP ke AAsH:

5 SIS o83 sheele] A4 APE $1FY AFEe] F& ol

ol - 7IHE HAAAE ol #-E3tol HAoleke U=

59 segolla] TleaETt e A, v A

oN
x
o
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filo

o
offt
)
>
o

B2 AEA FEAMY A7, IRa fE o8’

AR ZulolA] vl 2AbdEEd Bote] ATSo] glckifsle) -
A733E 2022, 4-6; Soldi et al 2021)

Aol QAT At AEERgol Gt s

4
Bete] SFely ARV FESA ot AT 2D S Yl B
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o]7] wiZoleh (=7l 2023). T2y 2T &H3to] w13 TA
AR BAE Ak AlEsial 27 BAE 3

ool me geE AF HAHe R SUHELL Qi
5(2023) 2 T EAAE w=shHA oA A8
2844 dustileod HRtel s EolMe 48 ATHES

oleh. FAA - o] 4E 2023, 6-10)

= =

AALS Al Hetel eF58e Brishdd = AA &
=
=

fo ox 1o

)

4 FEOS ol8d
HEFARE A 91F0] RS FAOR olgH &Y Al tha
A7} mlHlste, AT oleld W Hekstel WUkt B ol

391 gl tia 4899 A TS AEshaick
o, AESIRe] A B Fee AEstit A A7
BESVE FIPER YT ApHo] ARtEy] B A5 T
AR QR WA 1EEE dmAE 2AE Bgol girku
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2. ZHot FFE, 2|1 /83
7h gEe SYHE2| Fo

7 H(Intelligence)i= = E= Ado|A A ATiAl=, 2A
El A A Qoo ol% ZPset AR (nformation) S 47,
A2l Wb W B, SjAda AEOIA L AMIES vEL B,
TJela 2ER BES S¥sls 2des HolET rUSAR
FORCE 2023, 2).

Y7ol A @ d(Imagery)olet QIR
sto] HE Fohg EL w1 ARES Al
7] E T AR ko] ofa) SE Al z
54 Ee o didolu EF0] 34 Ee #Yo] E5H dHolEaL
TSkl Jle, g (Imagery Intelligence)= ©f=Rt F/J2] 34
T BAS B3 mEE AEala ZJolst 4= QJrhNGA 2006, 7).

= AR A¥e el ZA Al 7R 71 ARt
PR Aukel FAYH} AuARo| Py aso
shtzAl ko] A, olid] E 4R olo] Sof $iwo] B 4
= =t AiAE o] S HAskL =tthel HekE, 71eF]
Il SES AISHe S AUt ES o] 2T Al
Arkel HsA YA7E 2A S 5 e AHEsk] AR
(SA, Situational Awareness)2 A5t}
= WA ZH FH(OE, Operational Environment)o] thdl ZZ2]Q)
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QAL AT, PR B Y SAYE 2HelL B4 9
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FHEL, GAAEE BeE AE 2 2 dolEE A4S = Q=
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dolet uAlE o] 85 RS AR FAZITEloltHSAR, Synthetic
Aperture Radar)7} S8511.0m clofst 2749 94t 252 93
TS (Multi-Spectral) 7 2] ] A(IR, Infrared Radiation) 22 AllAS2
o] 83}l QIHNGA 2006, 19-20). (1 2)= EO%GAI} SAR 3At9]
o 3e2]Ql oo,

B4 o
-

(33 2) EO ¥ SAR Fd2| o

EO ogxl—

o

Z4]: Brumfiel 2022; Hitchens 2023.

e ETIeh Tel AP 2 SIE, ARl ARk
U AT Hwe] WS Aolold AL PS5 4 ok A4S
A=) QA7) 918 B A} 1 1 Solzby] el 3
o =7k, 58] ARrlvht 2ol Bgw AUE
o, A NASAS) e FASFATlRE wa
og) LUEE AUE NS Fol SoR uE dASel A
) glck
ALY B4 Fhe] b olelnt ek A S1) WAL
el R/l 2 BUE TS o AT A By
9 ZApgme] BEEL Qo tEAoR

Z O
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HO] IGS(Information Gathering Satellite), 12|31 XA FE9]
Helios7} Z+o. AJ2kel 2 el So] 9lcKKovarik 2011, 24-26).

$EE 1980 T) =9 A8 A 914 Q] LANDSAT Al
=2 xzko& 19909ty Zepao] SPOTH} Q1% [RS, 18]l ujat
GeoEye®] IKONOS 9| =02 WHxlo] grom &Af Aol
ofmalsl, Atk %, @AEddelo} oligfl EE, 1ew
Hepd 59 A AR7IFEC] o8] AlSEAL AW AE Sl
QtHEA7] & U E 2007, 53; Kovarik 2011, 18).

e Bk w7 AREES HeslEAY A=l

g FEshA oA E FHsS ALY ¢ e aHeRA

1=
A3 ek AR wIge] AR AL TSkl G4

&

@7 Batk 5o 488 Aom 23

ATHNGA 2006, 18).

Al AR eAlob-aztolt AN Maxarold] g
elalobzo] olfgw, delm Sawtoltt FH vukel$-E(Mariupol)
ojzro] T FRlo) $ixIoh wak AR Aol aetollt AL
NS Ae] AMATE F5A71 2Eolu, Planet Labsol
o 3 Bato] njAll Ml AEe Tl njRe] gres
F2AZ 4 o AB9NY A FUT dEAe ARetn

£ 2= Q)T}Erwin 2022; Wall, 2019).
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2y a7 1

(X 1) NIIRS 0-3 S&

(:[CL}S]_)% EO(Visible) SAR(RADAR) IR Multispectral
0 BT, Ast B oS @2 iR AR HAA el

L | 8 s am.| v o eos] dan et | Gl B8 45
Omb) gez ToE | Guas ga & |- o o e e A A s

A

~

in

;
Lo m
ol o2
Y, > o

T &) e o o =
A A e | 33918 2 | 9993719 49 |- 444 12 94
Q5| a3 o gagas| TIATUA A | BETIB TR AR SES
45m) | Saqun wpy o o| TEES A well. destey g 2| dle vt
* o= 12

A es o P AT HFAEeE Al 9
Tt ad=el wet &8A4o] gt ml=r AE FEAle ol
FFe s s F-88S AEEh AwA TIes Alsshl
sl 1974\ =7} G4+ siA/d 7 ZHZ=(NIIRS, National Imagery
Interpretability Rating Scale)S WFEalil Z|ASAAQCH zF AA|H=E
10A19] Hr=g EREo] Jow GE De 035359 A Hreolrh2

2) FA W AALFAT WY FFRAOE W] FRE AFE e
A ATREIE G HYEAE smoolgel H, 4-9wAL ARug
(sub-meter) A5-2] FAFBIA] Hmel e Tefsto] L Aol 254 st
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A ATVE B BET A AT
oA QA HolHES RiZtel|l FaE 37eHEA ARE I wl=
NASA/USGS®] Landsat, -3 $5=HESA) Sentinel 59 ¢4 HolH
Eo] Rt =L, siFF Aol ARt AuA] B 'HR)/54,
Y wE HUER T 5 7N IAAAE ol87E s TIe

A25FITKSoldi et al 2021, 10).

A ATTESNIE ol g3t A AT Tk oA
olth Sentinel-1 SAR Eo|EHZ o] 93t SRR =3} Ex|o] T3t
3 €] 152 Sentinel-1 SAR 14 dHlo[ElolA SYE=AE FAL H4
o7 JjdE oX AA AZEQ0] SUMO(Search for Unidentified
Maritime Objects)7} 210, o] 79~ $14 SAR®}E AISE 283t
A AT} TAE W S99 okl 259l A
4m, EO)& o}§3 AE] Wo] o) 178l uh QIekGrover et al
2018, 317; IRl 2] 2018; ©o|FY £ 2012).

AR AP0l olAro] FOFIAIE o]9st A Thew ol
Ea Qlch Eo] ARR A {94l Gaofen4 4L 7000 x
7000km G W 7HAFAEO) Sd== 50m, A A s 400m=
Samsle wakel e 2) AESS Bxste] A KA st
A TA715S FAs)o FEsIctaL 7R A QQrH(Shabbir et al
2019, 108).

E O o) mi WEge sl ofeks Aslel dERd
oA S50 B5e HAIShs Ae AUsh] Slsf HiEE E+
Z?H Eﬂ 01/&]—/&]]51 AA >

puis

o r ol A e
QAFAE] that FAHEE 5 4 QrkMighni et al 2016).
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% A8 9 AL BRFE AN Ao Bgeks
e ARE] Wi o] GEe] 1m ole 2718 s
sfere gAlsket] Agstohn wislo] sloptal SelA Ak

o F7hachy, FAPIA 2 AP
, IREY Sol A%Ee] AT 4
S wWAACo] gtk olol A St fARE AU WA 9%
S IAE, olvl BEht A7t FAse] MARA AL Gl
I TP BES ATHAR AHSION AR HIs

(29} 2},

T AT+ AY At dE
FAT7IA| L& Yokosuka, F Yuchi PATEET), AEAET
%ijxl 71 A | F27] 0] Goleike, % Qingdao| 2092145 243t SHEn|Ab AL R4t
& & 7] AUt} Greenwood, U E Misawa P-3/8 3 AFz A7)

S7HAA 209 s2od P E £ S| olA 9 Bt 33
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A7 BEE S ATPEIIE BSAL) Sentinel 9T A
ajsigiit), Wzt Ald glo] ABEE A8 B A kst
=

Y31 10-12909] AP 3712 714 Landsat 99] AR 7] 162K}

%
ST A TESt] AT Thake) Al e s}

e}, ok RSV S ARSI e s deadt
2 A

glstaon, AN ke 2= Google Earth 918%/dS
E DO 57F G A =S A8t sy

3) AATLON Sentinel 1 Holele] AH(TR), FE AYE AZ R w9
WSS BASHE SR oo sfopdAl Aol Agstehn B et
(Soldi et al 2021, 16).
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£ Aol g ATRESY SHFAA] SR B 7R
obd clist mioh ol §H sl g A % akB]o) A

7Fs/dell et

WA akgtel A9 W skl wew AEtigE 75T 5
A9 2EEAE 9Ia SAR AT FeE AT ol FulE
Yokosuka 7]%]€] Arleigh Burked 5% 52+ $=F Yuchi 7]X]9]
Luyang- T+ 759 A8 7S AESIAL

AR A s shEe] 200214 A4 B el HiAE
H27]0] she] Golcike H4spt 71A10IA] et Al golng Bl
Shpon], Q) 201 Ak o Aol A TisRE Bklsl]
Sfa) eheulaiel Zgto] MiAE Fe) Qingduo Tt 7]AIoh k2
sl Ak SPRAS AT Gt BE W NS e
solshairt

P71 P8 SEAY] A SISk g8 P o

AZSE B 713S BESH Gl Ateh 329 CP140 SpEA
718, sk T shae] PSA SKRAVISH 5 715E Bestn
e

i

o =
Zoln|Z Misawa 7]2|9] P-8 dlA}2A7] Al 2229 slolsloln)
dolAel gl o5 45 20219 =] &
St Shatrtell SoiEl AT wlimojA oA AMEE th=r sl
AE7IERHe EREE vl AR BRItk AT
A Hl,

[e]
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7 et 71X

2% Yokosuka 71419] Sentinel-1 GARE (17 33t o] XAAA
o] QY oiR7} BAIGEh, AL AT FIANE R
A9 A WAL AGAA wolzoh Bl fould NS

eRA) sl

-

Z4]: Map of Yokosuka, Japan 2023/10/9; Map showing location of Yokosuka,
Japan 2023/10/7.

Sentinel-2 9} SAR GM4F W} T TR ol Apdeels Holr)
HA d@Eg e FEARS, AL T 7AW fiAelE
EE S B0 (O 9o ol AT 4= SUSith ERE, Yoko
suka 7]A] Lol A s HaS
29} Google Earth 9732 5ol 414%

Q.

A B vs 7HE e ARER Z8E o e Holeth




HXME 2

1%5‘;‘3
2022.11.8 / Google Earth
HAFEXH S0l

Ak

Yokosuka 7] %]
Z4]: Map of Yokosuka, Japan 2022/7/31; Map of Sea near Yokosuka, Japan
2022/11/18; Map showing location of Yokosuka, Japan 2022/7/30; Map

showing location of Sea near Yokosuka, Japan 2022/11/8
2 ohgeby $iee et Wt A

Apgo] gols}

o] Rk

2t Yuchi 7R ]= d15EE

AT 38 ol AE BE 0 ARAY WA
Act, E'i;q, Sentinel-1 GARS- olal (18 5)¢} o] T

o]AxE|o] AFoA 2] wo|= ko] 7] uwjEe] zHzte] dHY ¢
= = _IJ]—?SL 2 o]o ez cﬂg}o] /qtaE] 1—/]_
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(a8l 5) &= Yuchi 7|X|2Q| Sentinel-1 and Google Earth &4t

2022.9.29 / Sentinel-1 2022.9.25 / Google Earth

Z]: Map of Yuchi, People's Republic of China 2022b/9/29; Map showing
location of Yuchi, People's Republic of China 2022/9/25.

Sentinel-2 %4 W3t e AHg Wolw gk, ot (1 6)3}
o] kAl A S50l T SlE F si2el ¥
At w1714 52 vz Al ofereel gl gt Sgo] 7is e,

IHS Al ZHEEE
Luyang llI& 2=&

2022.9.23 / Sentinel-2

(FSE E= SRS 715Y)

Z4]: Map of Yuchi, People's Republic of China 2022a/9/23; U.S.ONI 2024.

T3} (19 Tyl EOl% At o] st IS A Al
Z470] S AR AP 4= Qe EE0|IL 71A] YReA e 9]
olFolu o", Ei= 7| Lol sidEEel it WEe #ATh
71538 Ao B},



2020.5.1 / Sentinel-2

Google
Earth 2144 9|x]| s 5% 51 3 3
gt 2 fo|= e S

2020.5.1 / Googe Earth
Z*]: Map of Sea near Yuchi, People's Republic of China 2020/5/1.; Map showing

location of Sea neear Yuchi, People's Republic of China 2020/5/1.

Lh =gt 71X

ssUEALIDE Al

-
2024.2:25 / Sentipel—1
Z4]: Map of Goélciike, Republic of Tiirkiye 2024a/2/25-26; Map of Golciike,

Republic of Tiirkiye 2024b/2/28; Map showing location of Golciike, Republic

of Tiirkiye 2024/2/28.



20 SOt HM44FH 15(EX 88%F, 2025)

ol A TRl FQMAIAmTE WA SixlekT, 271(HE oF 6m)e}
T o] ARl Z=3F EAo| 7]0]0}04 Sentinel YAJQ] =sA=
JAHSAR 5m/EO 10m)oA= AlEst 2= giglel Aoz Holr} thal

7iUbc} Greenwood 37172 Sentinel-1 AR OJ*E‘& 571 A
AP glofct RIALR APHo] E7RsSIGIC). Sentinel2 /2 (17 9
o] 7] Fejo| ofudt EAF AR 2= Hxlé Azl
7Rssh, TEE AT AskE A] BAYR] ARE FelE 2 Qe
ZLoR Helr},

2024 3R E] gkt Sfitollx] 282 P8 sg2A7] ESE (1™ 10) 9]
Misawa =% W] st 5714 FFS 8 Al P38 RF FASH
= o o

(@ 9) FHLICt Greenwood 27|X|2Q] Sentinel-2 & Google Earth F&F

-
2023.7:30 / Sentinel-2

Z4]: Map of Greenwood, Canada 2023/7/30; Map showing location of Greenwood,
Canada 2023/7/29.



(13 10) YE Misawa FU0O|Z 7|X| Sentinel-2 ! Google Earth %4

2023.8.10 /iSentinel-2

Z4]: Map of Misawa, Japan 2023/8/10.; Map showing location of Misawa, Japan
2023/8/11.

20219 =te] E Ak el S S dE ASEAE
AldstRon, o] 9 ¢hEls AdRTsR iRl Beld o= Qe
S8 YA}, 2 Eslictolld AlRE F A= Sentinel P
oA FH|ZSSAR, EO)¥} YA} FAEO) ATl o 3l
ek, A Sentinel2 P2 (I 1D} o] P &, sh
=4 Ad o7 # &, aPa RS FAY 5 e e

shelslort,

(a3 1) =8 =352 2021 27 2| Y A} Sentinel-2 HAF

Z4]: KBS NEWS 2021; Map of Pohang, Republic of Korea 2021b/10/1.
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Sentinel-1 A (19 12)0l4] 4 Qo] ALARU A
el Fosh Awel e AnEel 45
Wt A, dn geragel G5 U S el 4 A
7} Slojuf ApAlet Ae Ak,

:LE]L} Sentinel-2 = th2 T3AE JAa ZsH

o2 el BRe BES F4 9L skl 4 9l
7IAAS 2ESE Ao Holtth Sentinel-2
A=l o|% Sentinel-1 FANI8A] 23E7) o] did sl S}
AT NS B B BE WER0|E I 4 ks WL

Aol RS ZusT B 4 gl

s

20 -1'~5-9,. G‘f?ﬂ@@jﬁm‘i=@

é—tllﬁél' 15
27 Sentinel-2 HAF CHH| sHAMIA] CHEEHE
18 &4, 250AM 28 E71 Al

Z4]: Map of Pohang, Republic of Korea 20212/9/26.
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Abstract

Study of North Korea's maritime surveillance of
South Korea using Earth observation satellites

Kim, Hyunjung

Lieutenant Commander, Republic of Korea Navy

Images captured by commercial satellites of international and national
space research organizations and private space companies are distributed
to the private sector and utilized in various fields such as remote
sensing and land management. Earth observation satellites are also used
in the national sphere to provide intelligence support to allies and as a
diplomatic tool, and in the case of the United States, there is a move to
incorporate them into the space force reserve. North Korea is no
exception to this trend. While North Korea is working to build its own
reconnaissance satellite system, it is also studying ways to utilize
commercial Earth observation satellite imagery for national policy and
image processing technologies to increase the utility of imagery
intelligence that can be acquired from the civilian sector.

Based on the concern that North Korea could use Earth observation
satellites to collect imagery, especially for maritime surveillance in South
Korea and the Korean Peninsula, this study evaluates the value of
military use of Earth observation satellites and analyzes the implications
of North Korea's use.

Using ESA's Sentinel-1/2 satellite as a sample, this study concluded
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that Earth observation satellites are sufficient for military applications
such as monitoring fleet movements at naval bases and at sea, and that
North Korea's use of them would allow for surveillance of the Korean
Peninsula and its oceans, which would require South Korea's efforts to

deny the collection of such intelligence.

Keywords. North Korea, Imagery Intelligence, Maritime surveillance,
Earth observation satellite



