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A Study of Satellite Imagery Utilization in Urban Research Using Text
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Abstract

The rapid development of satellite imaging technology has enabled us to obtain high-resolution images regularly and
to acquire previously unknown information through electromagnetic waves of various wavelengths. However, relatively
limited research has been conducted on urban planning using satellite image-based information. Thus, this study
examines the current status of satellite imagery usage in urban research. Therefore, we performed network text analysis
and topic modeling using a total of 230 peer-reviewed papers published in Korea Citation Index (KCI) Accredited journals
since 2000. From the DBpia, we searched articles using keywords such as “satellite imagery,” “remote sensing,’ “city,’
‘urban,’ etc. Thereafter, we considered titles and keywords from the collected papers to extract words for the network
text analysis using Krkwic, a computer program for analyzing Korean text, and examined the relationships among them
using NetMiner. In the network text analysis, the relationships among the keywords are measured as connection centrality,
determined primarily based on the frequency of co-occurrence of the texts. Our findings suggest that “urbanization,” “urban
heat island," “climate change," and “land cover” tend to have a higher degree of connection centrality with a high frequency
of links to other words in the database, whereas “vegetation;” "deep learning,” and “3D" appear to have a lower degree of
connection centrality. This implies that satellite imagery data is used primarily in studies where data can directly provide
meaningful information. Additionally, we applied the Latent Dirichlet Allocation (LDA) model to extract four topics from the
titles, which include urban risk management, land use and vegetation, urban growth management, and urban heat island.
This reveals that satellite image data are primarily used in a few sub-fields of urban research. However, we concluded that
the satellite big data have the potential to broaden their horizon in urban research owing to their quantity, expandability,
and new analysis techniques.
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¥l 6% Afolo] 23l 1,671H2) o] AME|EY), 0] % £A)
QA Hopo] o LBE A 13.8%0] Bstol, £
8] Hofol 4 HYAL =] Frgo] ofx] AFHAYL Hojz},

weh T Aol ABsls RS AT %
224 £A 9 EAAY Hopojld BS BibEoR 383 4 9
£ uRke maEls RS BHo@ i), olE 98] 7)Eo] 43
B 2 54 P 478 Bagonn R e AL
sfetelit, 5 EAIAY HopojAle] B8 SefE giak AAFES
E&at7 g},

Table 1. Studies about the utilization of satellite image

Author (Year) Title

Estimation and Statistical Characteristics of the Radius of
Maximum Wind of Tropical Cyclones using COMS IR Imagery

Kwon (2012)

I, Ml aF
1. Ad9388 28 A7

A9 B 7182 v WAL o|Fo|, IR £4
o] Augdat P I A FIAZIAL Qi) oI B0, 28%
A g EAY Tt E ) Tle] 2 AUEY Hcs B
gjsle] ZHFOEMN, 7]1E AlAol Hls| v|Agh Mtz of v
UzEle] FH3 FEE AlFRit, o3 Lt E AUEY A
B BEF W AN B §7 7] 5 2= 59 3 248
AU A" = oA 310, o] & 7INte R AHE 9F AYE
Aol Adsta oyt o E8EI A0, 2000).
(Table 1) S EE B-83 theket Bofe] =F2 A A
oct,

AUIQ012)= FF ISR Y HE5o=2 g Aty ez
ojFojx)= BEANEHY A HofA WA= e gl gt HdF
£t (Radius of Maximum Wind, RMW) ¢++& 7]&
ASCAT 94 A=E &-&sto] A& RMWEE COMS $149
I F o] GAde] 3] AFEE RMWE B AE3tqrt. of
BA 2120200 THEA LS99 B B8l B A B
& FPH o2 BAEY). o]&2 HEA, ARD(Analysis

Research topic

Estimation of the radius of maximum wind in
typhoons using high-resolution infrared imagery

Kimet al. (2023)

Micro-scale Flood Susceptibility Analysis through
Subdivision of Administrative Units in North Korea

Development of flood vulnerability data and
spatial-scale flood risk analysis

Kim and Lee

(2018) Uses in Water Resources Area

Present Status and Future Prospect of Satellite Image

Analysis of the present status and utilization of
satellite image uses in the water resources area

femetal (2019) Remote Sensing Technologies

Forest Management Research using Optical Sensors and

Forest resource assessment, forest disaster
detection, and forest ecosystem monitoring

Kimexal. (2014 Agricultural Sectors

Overview of Current Applications of Satellite Images in

Earth observation satellite images and their
applications in agricultural sectors

Song et al. Analysis of Forest Fire Damage Using LiDAR Data and Forest damage analysis using LiDAR data and
(2006) SPOT-4 Satellite Images satellite images

Woo et al Precision Forestry Using Remote Sensing Techniques: Examination of research applicability using laser
(2019) ' Opportunities and Limitations of Remote Sensing scanning, satellite imagery, and unmanned aerial

Application in Forestry

vehicles in precision forestry

Leeetal (2020)

Current Status of Application of KOMPSAT Series

Satellite image analysis techniques and
characteristics of the KOMPSAT series

Remote Sensing Technologies for Hydrological Modeling

Remote sensing technologies in water resource

Lex(1998) and Water Resources Management management
Im (2015) Status and Challenges in the Utilization of High-Resolution Presentation of application areas for land
Satellite Image for Land Monitoring observation using high-resolution satellite image
. T : ; ; Analysis of high-resolution meteorological field
Hwang et al. High-resolution Simulation of Meteorological Fields - : . i
(2010) over the Coastal Area with Urban Buildings sl ianoniEicearg hiiding simices and

surface characteristics in coastal urban areas

Note: The titles of papers by Lee (1998) and Im (2015) are translated by the authors.
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T, 5 EopllAE AAGES B8 A7 B o) F
o213 ek AAE 2o wY B A9 EE AL
A 70% ol e AR BustFon, o= A3 dis,
e s Y 8T U, EY 54 24 T s Al 4
A SR E7E AR 02 BEEI S AR ERE 23
4 20195 AEA B HE WS B F 4680 =2 S &
Asto] AAEAL 71e2) A 2oF 28 ARk welsiiit. s
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Sopthe e AFsten, 498 28 AR SY Ve
<= 84 BEE 918 7M1 ¢atEE o] asithe A
& 7FE3I okgd, FRINEVIE B8R At dilER|
=0l oAl TheRt AR A7 AT 2 U], BF A
H 2AEA 7] WA el tiRh AR AATSH T

A4E - o18H2018) AL 2opolA 9] G T8l
) 2o H, S, B, 7HE, B BEE F
2 Rl E3 o]3143(1998)2 A 2 HIF 44BAH
o] &g k2 ATSIGET, YARAE e 7 B
SRt w2, o 18 9 B 54 24, A4%, 2
ol sl ¥& < s HEet B8 s dastaict o
AZ015)= THYE G EREL] & BFoA 9 & &
oFE ATESITE I BT, YA A, 87 B A /A
3 RYEF, oy % A B2 oo, $148 AlA T
o 1ol FA 7 At AT L] Zojet ARk st £AH
off HsiA = skt

At 9 A Zopoll A= 919/ B8 Ak =
. Bl 2010y =4 W 7123 viEe) Algdt 2 gt
S ER 71 - A2 S8 A9 E AbEtt A vl
2 FARDY A ER BEsto] e T2 HH 540
HHgE A AE AlEHldE Azsket EIF AR <
(2023)= 539 B FoHd BAE 98t 91898 o183
AR R AR Al S ARESH A, A9 -8
el A%t F FA dlolEE =539k $941 9
(2006)= 749 A H 9] tit AFRE Qs LAY AFY 3] A
A3} 0 whE s 4 FH 02 SPOT-4 1499482 °l
&3o] AhE 87 AR A 2| HAE A4S
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TA]| AFME AR ETE E8E AE FokE & Ut &
915 - 9HERH2009)2 Landsat A2 HE 55 FH2EE
o[ §3le] EA=X7} 1 A9 7|2 ¥ 9T ¥
& B4k e AR, 22 A998 ARE o183y
A7 2Qo11)E 2AX G A gl E 2EsE 24
3%t =3 992 BEAAEY Al-37AQ EAE B4
AU 23] ofele A1) HIlEA|o = S8E L QJct, vt
A - 2133820162 3011(1984-2014)7F % Landsat 9144
A& B83lY £ XY B B A1F7H EAE £43}
Sl hE-Ee] BBt 7] A QL] AR o] Fo]R 1L S
& ER13H3Tt

TA] AFolAe SR B8 T3] A $EA S
=5HE|7] etk WEE 9](2023)= A9 st AR
W 2%, AR, EFRAYARRE 5 ookt Wt R
& =33, o) 7|5teR BARAE £3yste] 4] A A=
£ T390 ot AHEE B8 EA 9 E93
B3 F99] A% o4 71 AAVIE BAEH ARIZ B+ 9L
o} 3, A&7 95382022) = HE9LE B83le] EHe
FoFs A4 FAF ¥4 Agska, SAGHA ST 45
& 223t B3A Q) g7t AT & e AT G A%
33t o] AT T ABAAA HpE BHH e By
gogN, YRFET mAA Y Blaa g 9 FH o
7199 4 ghe-& HojEt

2| AoMe LT HAHFEY &8ol FEHA:
g, $3% 2(20200% 0.55m2 FHEAES 2= KOMP-
SAT-3A $I4 94 B-83lo] A9 ¥z} P E4317] ¢
g SPADE(Spatially-adaptive Denormalization)7|5H2]
U-NetZt Z44) 99 7|5k H3lg=] 718 AQratoict, §4, o}
£ F2 Ydlole et AR AFE £YEIL e, AR A
H8-(2020)2 55 Wi-F AP} o7t A QA4S E-8-3510] EA]
o] gl Wrstoict, 1k ohzt o] F-A3t dlofE], tiFiL
5 AulEZIE glolE, A87IE glolEE ANt EA] ZEl9
AEA, ZAA 9 o]F4 FUE Wk M 37 Yo
ElQ] 33 &89 7Fsd& AAIRE ol A 2Je)7} Qict,

AL, ojEdt FA | YR} dlojE] FAAo = £}
3L, B TR Aol A SR B8 Wl AFHEelH, o
£ M 3ol AlFehe Fu] yed ddde] ¥ o
2hA] QFAl ARt Zo] A Boke] Y94 B8 RS mjetst
I EEEE Fole Rk vRisH: o] Zasi,

2, HAE Djold 7| B8 7
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A(Network Text Analysis)?t £ 2 (Topic Modeling)
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F BA5K: 7o, 1 3, YESA 9AE EH2 HAE Y
o] 7g i ge 27 BAE B3t HAEL] oJulE mlele}
3L ojsfiah, 7ig 7ol AZFE WEE BEAshe ol ol
A BT} HYStaA} 3k B3] SRR ghe S el
gl 8314 ARgEH, YAE 71o] PAE AASh: BEHoR
F2 B8l 7|Yolckel4, 2014). EFH EY wllE) B 7
Z & A EHshe BOlEE 7IHIe R FAIE EE31e 7]
Hog £H2 FAE EH FANE BREoEN I 8L
w27 golsh= 5202 SgHtt (Table & #2249 3%
EAE ololy 7\HE& E-8slo] 3= Atoln, ] Hof
gk opa}, AR, A, 33t Hopoll At F3elu FAef of
T A Holsle bl 2 AME AL 98- ERIE = Yt

oS- AARQ2023)2 7]&] ot 219 #H A7 A
F7HE FHOE AR, AA|, F, B3 S A 7]«
AL Hesl7] §i3l YAE vlold F UESA HAE 24 7]
& Aol 83190t 20009014 20209 Afelof U3k g
Aol 556 918H 2 =F-E LR 33lon, kA
I A7 FHA B4 B3 St A Be AF Eoks
BRIl HF AnE =&319c 1A% Q)= FY
4] 718-E E83te] HErle £kl Rl A3 Als w8t
AT AR AT/ mel3laitt, ‘Al Ethics’ &2, UFAs
Ethics7} & 283 A7 FAold &% Z¥H =§ F KCI
A TE o] Ao ARE =EE o dtglen,
46372 =Fof tfal] BA-L =33t

HYEYZ YAE F4 7|3} cjEo] HAE nfo|Y 7| F &
A Agellx FAE Zoe 71e¢ EY 299 7|H2 43 5

Table 2. Studies using network text analysis

Author (Year) Title
Kim and Hwang Analysis of Korean Al Ethics Research:
(2024) A Focus on Network Text Analysis

FE Bk o F2 $89r. d=, o] 9(2024)= AH
2 EA F skl Ao galef st Fiele] At T3S &
A&7] 30 20139 197E 20234 78714 €] A= S ‘adoles-
cent pregnancy‘, ‘teenager pregnancy’. ‘teen pregnancy’i
A3t & 3,8199 2 =& AAt g =R Oy
o2 sto] WIERAT F44 S48 ohet EY 2EgS A
gagom, olF B3l Fau dile] SHEE 4 BEE 9%
S B Au AL A FaA, dqrdE A% et 2| 9AH
9] =2 I, 27 ofolQ A7 ml A= G, FHAY vk,
7Qle] ENE &I olF 43 olH5H2022)=
2004~2021d%0f] TEAIBAHEE, o] AAE 644H] EFLE o
Ao g YEYS glAE BNy By pdd] 7L 283510 3
F ShaAo] AR A TS st EA A £oF
NME 3 7| Ho] 8=, 2AF-oPd72023)2 EY =2
A ESA g AE EAE AMS-Slo] mAAYR - Hof
9] A+ T A@3|o|a EHA 0 2 nlesialz} siqit,

A 2(2023) viol 2. - FA Hoof|A 9] AFAs B8l T
T A TS gRlsteltt. s Aol 2016137 20219
Zofl Web of Scienced] AA1E =& & vlole.- A Hofel 3
HE 7|9=E AMSSH I =EES AR olF Wk
A4S 58 A9 s/ AR F 39 157119 Aol E di
S8 "AE vpolyd BAE AP, 8 /=S difeR
sto] By mdlg] 7Y 5 A de]Ee @9 (Latent Dirichlet
Allocation, LDA) 4& +33%ch IDA giElEe 2%
Pe YEE QA AR, Yy or el B o
FAE Zgskar glow g FAls FAE 49T & 3l Tl
2 =] Qlokar 7Hggte}, b o g FAS disf FA

Research topic

Examination of the current research status of
Al ethics and its social implications

Park et al. (2024)

A Study on Research Trends for Pregnancy in Adolescence:
Focusing on Text Network Analysis and Topic Modeling

Presentation and suggestions on topics
related to pregnancy in adolescence

Comparative Analysis Study on Bibliotherapy Research

Analysis of bibliotherapy research trends and

Ba(2028) Trends Using Text Mining and Network Analysis their multidisciplinary characteristics
Trend Analysis on Convergence Research of Bio-Health Investigation of the current implementation
Yoon (2023) and Al in Major Countries: Focus on Text Mining and status and international trends of convergence

Keyword Network Analysis

research on bio-health and Al

Viand Bup(2023) Southeast Asia Studies

Text Mining, Network, and Topic Analysis on Korea's

Temporal trends and changes in research
patterns on studies of Southeast Asia in Korea

The Analysis on Research Trend of The Journal of the

Analysis of research trends and characteristics

Lee (2022) Korean Urban Management Association through Applying oF it

Text Network Analysis and Topic Modeling pap

Comparative Study of Domestic and Overseas Research Synthesis of research trends in urban
Choand Lee (2023)  Trends in Urban Regeneration and Tourism Using Text regeneration and tourism combined with case

Mining and Keyword Network Analysis

studies
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2 479 2¢ B Eopel 474 719 AR uFrt @i
chget ok 2 E]o] 7= 43S Felsigict,
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SHA] AT vie} o] S99 AR 718 aFE2 I A
RE2RE oA AGHEE S8R vIEAIA G B8 R
2 AU SRR 4 B 7le7iE 5ol 23e e
Aso] gif2olth. AN 914 98<] FSo] AR A
L, et PRI REIL Qo] BA BoplAE 282
o) gFsict, wWEkA, & dtoliMes MRS BA £
opof|x1 2] &g Aol s EAE utod 7S 285t A
2o 2 mepstalal jiny, 4 FHoAE AEH 242 T2
2 3 71E 9] RS Bash| f15te], YESHA "AE
4& T3 A2E Al TPl /i REE AW Eo 2N
A B4 S Ao, A FAME vBEE AR
uets7] 918 7712 By By 4S5,

& A7) Aiks YR 7R lholEl & B8t A& 7}
T EANEAR w2 EA B kel ikt AAEE B
g o2 7|dEy, Ao 2E H FHd ot AldE F
3 YR B 7Hs/dE AatshaL, EAA YL HE4T A
&7Fs/3& 73818k ) 71%3taiA} jick,

l, 42| &
1. BM Xz

A4S A A2 KC A 2 KA <= A= 278 =
W ghexlof] A= A= =7 5, T A4 ZE AjEQ
DBpia g 53 AN 4= %= =58 YR 1%L ARk
2] W 9= 200056 20249 6 9= AASI, o= 94494
AEEo] BAoR FEE7| AARE 19994 ol FE FHoE
A E7] Aot =7 A4S A8 A4S A - EHeR
AFshe 7I9=C: AL 4898, 8RR, d5HL)

182 "=EAE, Me0 Mie= (2025)

oF 29949 F7E Uel= 719=(9ll: Landsat, Sentinel,
SPOT, SAR, MODIS) ¥ 9 %94e] Algsk= 27t 282
ZIE(ell: NDVI, AFAA8A )& AM-3Flch A A =of
=7 TS 98 TA 71N ER Fsto] S st

S =5 F A5 258 HESIo] 44940 249 3
A B0 g Aol 5800A ALJsislal, F59dS
8e =5 Aols 249 diddelA Aeleisict, 252
2 3 23009 sha=EE A% 4L A 3 =89
A5} 7|HEE SHst] A 02 Hlolgu|o|AE 5313
t}. (Table 33} (Table 4= 22 A =5 Hae} 39 8
A =5 HeE Hoje 7l Ax2E 201099 7P B
20| EWEgoH o|Fofl= A= 2023 19%, 20029
18, 2000 17%H0] S=| et

2, A

A o =20 AlE 7IHEE EHIse] 24 R 7]
AR E g9 on A A2 E5EE (Fgure DI 2T,

& g7lAE E =1 AlET 7|HERRE dojd &
foiof digh Wi=EAI} 4 T4 24E sFsed, ols
F13f ol golzhz AAE] e AT 29 AU 72
o] B T Au|7h FARE TS BlLte] Hol2 249 53
of 5t FYshe IE 2Au|stH o= A= BE Thofrt WiEs)
€ 9fvls 2AE, FE7E Rk Y gol2 A ek A
& WAE7] f1gteltt. (Table 5)= 3% 23] ol & HojErt,

719EL] A, olv] 3P ==l Hioi7t WAE er
E, & g7oAE Ande s AR Bolgd FUs AAt
< ATt W, A5 739 Aol E A F ol
Aelshs WA o R E42 At S3| A5A s
FEShe HH2 AR ol e 7ol ol et
2 71Ee Aste] Aot AA, Al =2 9 9,
o, =3, A9, A7), ARE FHE HHo] £E& APt
o0 ol Aol E HES APA R FEF] £ AT HF
& Ao G fjddolth A, RS AHH &
SEE TS| ff3f A5l UERd A7 A 92 3712 AR
AT} HEAR A o2 FEste] APk o] Y] 2

Table 3. Number of papers by year

Year No. of papers
2000-2005 6b
2006-2011 79
2012-2017 30
2018-2024 56
Total 230
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Table 4. Number of papers by journal

No. of
Rank Journal
papers
; CiRle]Staix| a5
Journal of the Korean Geographical Society
5 St e ABEl x| -
Korean Journal of Remote Sensing
HtESae=E
2 Journal of the Korean Society of Civil 31
Engineers
eI
4 Journal of the Korean Society of Survey, 14
Geodesy, Photogrammetry, and Cartography
v e rdpS =R G|
5 Journal of Korean Society for Geospatial 13
Information Science
6 =EAE 12
Journal of Korea Planning Association
. UtIEss=2E 9
Journal of the Architectural Institute of Korea
ey |egatEx|(=E)
8 Journal of Korean Society for Atmospheric 6
Environment
NS EE S|
8 Journal of the Korean Cadastre Information 6
Association
o B8l sl=2Y 6
Journal of the Korean Housing Association
7|et
11 Others 65
Total 230

Note: Journal of the Korean Society of Civil Engineers includes Journal of
the Korean Society of Civil Engineers B, Journal of the Korean Soci-
ety of Civil Engineers C, Journal of the Korean Society of Civil Engi-
neers D, and Journal of the Korean Society of Civil Engineers (Main
Journal), and Journal of the Architectural Institute of Korea includes
Journal of the Architectural Institute of Korea — Planning Division
and Journal of the Architectural Institute of Korea Union Journal.

e Excel
¢ Processing synonyms with
different forms

Data
Collection

s DBpia
s Collecting relevant papers

Frequency
Calculation

.

e Krwords

Table 5. Keyword coding results by source

Keywords Title
Original Coded Original Coded
Fax= EANY
(Image data), (Urban growth),
S EFY ey oY SAB}
(Satelliteimage), (Satellite (Growth), (Urbanization)
ey image) NS
(Satellite (Urban change
information) detection)
UhsiEA
Carbon
Landsat-TM (Carb 71
Landsat-8 LAt namgfgf)' (Air quality)
(Carbon dioxide)
L&Al
(Daegu
Metropolitan
24 oA City),
(Heat island), (Eu?bl_aﬁ; MEA AR
A heat Eeal (Urban)
(Urban heat island) S0
island) (Capital region),
EAFAHR|
(Urban
residential area)
ol
W gmp GRmes
. . — T
(Time Sefes)  (Mult- ~ (imjin River (ﬁéﬁﬂﬁm
(Multitemporal) temporal) %?Ds,jlgl
(Anmyeondo)
SRR
S7H(Effect) \Spati
T distribution),
t4&(Variation), AEeEEE
’é‘lét?'(mcuracy), 24 (Land sur?ace £
& .__ll[;ag'to:{s), (Analysis)  temperature  (Distribution)
o e pattern),
(Traffic impact), Snx|e
213 (Changes) (Distribution
map)

# Counting occurrence of each word
in the entire database

+ Krtitle
¢ Measuring the relationships of
co-occurrence words

MNetwork Text
Analysis

s Netminer
e Applying the LDA
algorithm

+ Netminer
s Analyzing degree centrality

Figure 1. Research flowchart
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& E3sto] F 980712 BHolE FE31Gct

oE dloME 28 A0S deE NIEENE &
shaL F=NIE FE2 A o 2A 3 At a2
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W8-24E 88y, Rl 5EANE 52 AN £ e
KrKwic(Korean Key Words In Context) =2 1515 883192
o, Bl A4S QJ8lAE Krkwicd] 1228 F wAIA &
T8z @0l 9] BIEE B8 krwords'E 285131t}
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Table 6. Top 15 words by frequency
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Rank Word Frequency Word Frequency
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Figure 2. Result of degree centrality analysis for keywords
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Figure 3. Results of degree centrality analysis for ‘Urban
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