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ABSTRACT: Recently, growing concern has emerged regarding frequent ground subsidence (commonly referred to as sinkholes) occurring
in urban areas across Korea. This study statistically analyzed 1,433 cases of ground subsidence recorded between 2018 and May 2025 in
the national Underground Safety Information System operated by the Ministry of Land, Infrastructure and Transport. The analysis focused
on temporal and spatial distribution, causes, dimensions, and geological context. Results revealed that most incidents occurred during the
summer months, particularly in August, and were concentrated in major metropolitan areas such as Gyeonggi, Seoul, Gwangju, and Busan.
The leading cause was identified as sewer pipe damage due to aging infrastructure. Most events occurred at shallow depths (<2 m) and in
small areas (<10 m?), while larger sinkholes were closely associated with underground construction, notably tunnel excavation. Case studies
confirmed that comprehensive subsurface investigations and groundwater monitoring are more effective countermeasures than simply
replacing old pipelines. This research provides foundational insights for formulating effective policies and preventive strategies for
underground safety management in urban environments.
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Fig. 1. (a) The main page of the Underground Safety Information System (www.jis.go.kr) operated by the Ministry of Land,
Infrastructure and Transport, and (b) the interface after logging in following user registration.
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2| AL Y 7hs g2 B oItk (Yang er al., 2019).
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Fig. 2. Statistics on ground subsidence incidents in Korea registered in the Underground Safety Information System (2018-
2025.05.): (a) Number of incidents by year, (b) by month, (c) by season, (d) by region (refer to Table 1 for the abbreviations of

local region), (e) by cause, and (f) by geological setting.
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Fig. 3. (a) Liner regression of the ground subsidence incidents
and (b) their Sen’s estimates.
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Table 1. Comparison of ground subsidence characteristics by region.

Region Peak year Peak month ~ Most common cause Most common geology
Gyeonggi (GG) 2018 August Sewer pipe damage Unknown
Chungbuk (CB) 2018 August Sewer pipe damage Unknown
Gangwon (GW) 2018 August Sewer pipe damage Unknown
Busan (BS) 2018 August Sewer pipe damage Unknown
Gwangju (GJ) 2018 June Sewer pipe damage Unknown
Gyeongbuk (GB) 2018 June Sewer pipe damage Unknown
Seoul (SO) 2018 June Sewer pipe damage Unknown
Jeonnam (JN) 2018 August Sewer pipe damage Unknown
Gyeongnam (GN) 2018 August Sewer pipe damage Unknown
Incheon (IC) 2018 August Sewer pipe damage Unknown
Ulsan (US) 2018 August Sewer pipe damage Unknown
Daegu (DG) 2018 August Sewer pipe damage Unknown
Jeonbuk (JB) 2018 August Sewer pipe damage Unknown
Daejeon (DJ) 2018 August Sewer pipe damage Unknown
Jeju (J7) 2018 August Sewer pipe damage Unknown
Sejong (SJ) 2018 August Sewer pipe damage Unknown
Chungnam (CN) 2018 August Sewer pipe damage Unknown
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Fig. 4. Magnitude of ground subsidence events: (a) sub-

>5m (33, 2.4%)
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>50 m? (79, 5.7%)

sidence depth, (b) size (affected surface area).
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Table 2. Summary of the sinkhole incident in Guri City in 2020.

Category

Details

Date and Time of Incident

Around 3:45 PM, August 26, 2020

Location

Road near Guri Woosung Hanyang Apartment, 813 Gyomun-dong, Guri-si, Gyeonggi-do, Korea

Size of Sinkhole

Approx. 16 meters in diameter, 21 meters in depth

Major Damages

Collapse of road and sidewalk, partial collapse of apartment boundary wall and green area, tempo-
rary suspension of electricity, gas, and water supply

Casualties

None

Cause of Incident

Ground subsidence due to inadequate construction management during Byeollae Line tunnel
excavation

Contractor

Hyundai Engineering & Construction and 4 other companies

Investigation Release Date

December 29, 2020

Investigating Authority

Central Underground Accident Investigation Committee, Ministry of Land, Infrastructure and
Transport (MOLIT)

Preventive Measures

Closer borehole spacing, expanded use of geotechnical data, on-site technical personnel place-
ment, mandatory consultation with external experts when risks are detected

Fig. 5. Recent cases of ground subsidence (sinkholes): (a) Guri City, (b) Yangyang, (c) Myeongil-dong, Seoul. Each image was
reconstructed based on photographs reported by the public media; therefore, there are no copyright issues.
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Table 3. Summary of the Yangyang Sinkhole Incident in 2022.

Category Details

Date of Occurrence

August 3, 2022, 06:40 AM

Location

Construction site near Naksan Beach, Ganghyeon-myeon, Yangyang-gun, Korea

Sinkhole Dimensions

Approx. 12 meters (width) x 8 meters (length) X 5 meters (depth)

Damaged Structure

Partial collapse of a nearby convenience store

Casualties

No injuries or fatalities reported

Evacuation

96 guests from a nearby accommodation facility were evacuated

Cause (Investigation)

Poor construction practices; groundwater and soil inflow through retaining wall gaps

Construction Issues

Inadequate groundwater cutoff and soil support measures

Geological Context

Coastal sandy soil, vulnerable to water infiltration and loosening

Previous Signs

Several minor ground subsidence events were reported before the incident

Responsibility

Construction company failed to respond adequately to earlier warnings

Official Action

Investigated by the Central Underground Accident Investigation Committee (MOCT)
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3.4. HIAIEIS CHAOH CH3t B2
3 gelufet 0 mA9) N Ste] that Sei7t 3
ZHRA PRoAAE ol 7H1 e AT ek A
AJEE 7] F8 o] thake] 013 Aol thstel £
shax} sk A, 25 T BTl et ok H st
ole}. ol QXM o Takalel eke d 4 olrk. Teiut
A AN AR A o2 2T hdEde] s dte
2 A9 gl that 7 9 )8 A9 7
sket a7t gIek B4, Asebel ojg musE st
oft. BN YA T o|4ke] Al thated AR 7]
7k 9 AFo] Aslebig IS sk mUEEe s gle
U Al AEA) o A9 B A o) s
F Ao A3 Bt ge] FAH o AWEAY =
Yele] ngsh) olelxs EAVH BG4 9o,
ol o] WAIRE A 20 F AR E AT F3) 14
Zh4do] SH1g vl ik, TemE wrk ekel 7hAl L A
o] Wasich. A, =akel s4gre] mAolch o) A7t
5 435 9] 9ot gL 2 4 o ey o
AAEE ol HahEolAE B&Ho|NE Fatct.
G, A EE T olE $15:0) garolet. o]t L 4w
B Fole FEA0E AW IS 4 ot Pe Y=
o & FEolt AUH o AW 9 T ol 7
opdo] glom R o] 2 Beksh F714el o] Wastc

4. 22 8 AU

£ Gt FEREE 2SR PEA2g] 551 2018
|RE 20259 5UAAY A ol E Ao
wstel, Seubet MY AB1HA B S %
A 891 FHSch Fo 24 Ao ket 2ok R
A, AuEs} By AeE 201898 RO AR o
3179) g FAE BGOr, ol AH21F Q1) At
L AYRA AR HEot QK9] BAX) A AR
oF. ole} e ANHYSH WA A40] Fhhs AV EAbe} o
W o) 738t 7148 AN, o0 B WAEe) A3
2 8} BYH o= 4§ AvE woEch B4, Ast
WYL olSH(6-8Y)ol AFHH, 53] 82o] 7 ol
WS, ol AFES, SHEUF Wk =T AU 5
=50 AR 2] 715k A0 Bk A,
AqERE A71E, FEFAA, B4, AL S tfEa
A Bt AFE L0, ol AT BE, A5} Qlzet B
=, ASPRE HE 5 mASE folat 2t Belo] ik
WA, W3k A F ST SA0] 7 S HIF(F 45%)
2 AAshgom, theo s Sl 97] B, BHBA HA,
7Nek AR £ Fo| HE olgick thil, WA A3e)

1]

oyt

ot

1ol 179
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