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Abstract

The legal basis for the systematic prevention and response to landslide hazards, and the rehabilitation of landslide-hit
areas, was established through the amendment of the Forest Protection Act in August 2012. The most noticeable amendment
to the Act is the inclusion of clauses associated with the designation and management of landslide-prone zones (including
debris flow-prone zones). In this paper, we (1) introduce the clauses related to the designation and management of
landslide-prone zones that were included in the amended Forest Protection Act, (2) examine their significance by reviewing
the present status of related domestic laws and structural countermeasures such as sediment check dams for sediment-related
disaster prevention, and (3) suggest the future directions of the procedure for the designation and cancellation of such
zones, and their maintenance and institutional aspects. The establishment of an institutional device for the designation
and management of landslide-prone zones has great significance in the aspect of (1) the establishment of a comprehensive
management and prevention system for potential landslide-prone zones in forested areas where the hazard risk has
been poorly recognized as compared with the flood risks in lowlands, and (2) the establishment of the basis for overcoming
the limits of structural countermeasures according to limited budgets. To develop the designation and management
system for landslide-prone zones, not only must present problems be addressed, but a cooperation system between
the administration and local residents must also be established.
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Table 1. Newly added clauses associated with landslide prevention and rehabilitation policies in the revised Forest Protection Act

Chapter Section Provision
Chapter 5. Prevention, Section 1. Establishment of Article 45-2 Establishment and implementation of long-term plan
response and rehabilitation measures for prevention of for preventive measures against landslides
of landslide landslides, etc. Article 45-3 Establishment and implementation of annual

measures for prevention of landslides
Article 45-4 Installation and operation of headquarters for
measures for prevention of landslides
Article 45-5 Buildingand operation of landslideinformation system
Article 45-6 Providing of landslide prediction information

Section 2. Prevention and Article 45-7 Investigation of landslide-prone zone
response of landslides Article 45-8 Designation and cancellation of landslide-prone zone
Article 45-9 Designation committee of landslide-prone zone

Article 45-10  Restrictions on acts in landslide-prone zone, etc.
Article 45-11  Management of landslide-prone zone
Article 45-12  Purchase and exchange of forest land for landslide-
prone zone, etc.
Article 45-13  Education on prevention of landslides
Article 45-14  Information and reporting on landslides
Article 45-15  Installation of landslide response team
Section 3. Rehabilitation of areas  Article 45-16 ~ Rehabilitation of areas destroyed by landslides
destroyed by landslides, etc. Article 45-17  Evaluation and analysis on actions against landslide
Article 45-18  Demand for censure in connection with prevention of

landslides, etc.
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Table 2. Application objects and scopes defined by the sediment-related disaster prevention law in each government division

GD Act Application objects and spatial scopes
KMILTMA  Special Act on the Safety Control of ~ Cut slope: Supplementary facilities of roads, railways, ports, dams or buildings
Public Structures regarded as second-class public structures [Article 2 of Enforcement Decree]
National Land Planning and Disaster-prevention districts: Districts necessary to prevent the storm and flood
Ultilization Act damage, landslide, ground collapse and other disasters [Article 37]
KNEMA Countermeasures against Natural Areas vulnerable to natural disaster: An area that is prone to flooding or landslide,

KFS

Disasters Act

Framework Act on the Management
of Disasters and Safety

Prevention of Steep Slope Disasters
Act

Work against Land Erosion or
Collapse Act

Management of Mountainous
Districts Act

Forest Protection Act (Before the
amendment of August 2012)

etc., in which a disaster is feared to occur on the grounds of their topographic
conditions, etc. [Article 12]

Disasters: Disasters caused by a typhoon, flood, downpour, strong wind, wind and
waves, tidal wave, heavy snowfall, lightning, drought, earthquake, sandy dust, red
tide and other natural phenomena equivalent thereto [Article 3]

Steep slope: A natural slope or artificial slope (including a retaining wall and
embankment, etc.) attached to a housing site, road, railroad and park facilities, etc.
or mountainous region adjacent thereto [Article 2]

- Artificial slope: Slope more than 5 m in height, more than 34 degrees in angle
and more and 20 m in length [Article 2 of Enforcement Decree]

- Natural slope: Slope more than 50 m in height and more than 34 degrees in
angle [Article 2 of Enforcement Decree]

Area at risk form collapse: An areadesignated and announced pursuant to Article 6,
being a steep slope and its surrounding land which is feared to inflict losses on lives
and property of people due to collapse, falling rocks, etc. [Article 2]

Devastated land: An area requiring restoration work for the conservation of national
land, prevention of disasters, creation of landscapes or development of
headsprings, as the area where mountainous districts (including other land)
collapse, or soil, stone, trees, etc. erode, or sand is blown by the wind due to natural
or artificial causes [Article 2]

Land treated for erosion or collapse control: An Area where work against land
erosion or collapse has been executed or is to be executed [Article 2]

Landslide: A collapse of a mountainous district all at once due to natural or artificial
causes [Article 2]

Restricted areas for conservation or temporary use of mountainous districts:
Mountainous districts deemed to have a high risk of disaster, such as landslides

[Article 9]

Conservation zone for disaster prevention: A zone considered necessary for the
prevention of soil erosion and rock slides and the prevention of damage by sea

breeze tidal waves, sand, etc. [Article 7]

GD, Government division; KMLTMA, Korean Ministry of Land, Transport and Maritime Affairs; KNEMA, Korea National Emergency
Management Agency; KFS, Korea Forest Service.
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2, B AGA G AuAE 7H F3, SN 2L S gement Agency 2012). ZL2fu} =fo] 8 A5(Choi
FEG A g 95k 7] e 22 U v 5 FHA 1986; Kim and Chae 2009; Yoo et al. 2012b)ol|A] 2FX]A}
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Table 3. Construction status of sediment check dam in each city and province as of 2011

Region Population deznsity Number of sediment Forest lz;nd area “ dimlzzlzscl}z colf dam
(person/km”)* check dam (sites)** (km™)** . )
(sites/km”)
City Seoul 16,566 0 157.2 0
Busan 4,515 11 357.9 0.031
Daegu 2,802 30 489.7 0.061
Incheon 2,671 6 404.3 0.015
Gwangju 3,004 4 196.7 0.020
Daejeon 2,827 23 301.8 0.076
Ulsan 1,044 40 689.2 0.058
Average 4,776 16.3 371.0 0.037
Province Gyeonggi 1,159 242 5,269.9 0.046
Gangwon 90 645 13,685.7 0.047
Chungbuk 207 409 4,958.1 0.082
Chungnam 244 308 4,378.5 0.070
Jeonbuk 223 495 4,465.2 0.111
Jeonnam 145 502 6,947.9 0.072
Gyeongbuk 139 1,086 13,428.0 0.081
Gyeongnam 307 555 7,069.9 0.079
Jeju 299 2 888.7 0.002
Average 313 471.6 6,788.0 0.066

*Statistics Korea (2013). **The statistical yearbook of forestry, Korea Forest Service.

Table 4. Number of sites needed sediment check dams and estimated period to completing the installation of sediment check dams in each city

and province as of 2011

Annual average of . .
. . g Period to completing the
. Number of sites needed construction number of | ) :
Region . . . . installation of sediment check
sediment check dams (sites)*  sediment check dam during

recent § years (sites/yr)** dams (yr)
City Seoul 76 0 -
Busan 508 2.2 231
Daegu 753 2.4 314
Incheon 17 1.0 17
Gwangju 107 0.8 134
Daejeon 54 2.6 21
Ulsan 774 5.2 149
Average 327 2.0 144
Province Gyeonggi 1,045 20.2 52
Gangwon 6,052 83.8 72
Chungbuk 1,280 48.8 26
Chungnam 321 35.2 9
Jeonbuk 1,070 53.2 20
Jeonnam 1,344 59.2 23
Gyeongbuk 3,427 135.8 25
Gyeongnam 2,704 68.2 40
Jeju 142 0.2 710
Average 1,932 56.1 109

*Shin (2012). **The statistical yearbook of forestry, Korea Forest Service.
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Fig. 1. Changing trends in areas of forest land conversion (a) and damages from illegal forest activities (b) during recent 10 years.
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Field ‘ ® Field investigation on landslide- and debris flow-prone
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——
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® Deliberation of designation committee on designation ut"
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® Public notice of inspection for prior consultation
- Official gazette, owner, etc.
for inspection : e A i :
= | |- Location. designation area, reason. period. etc.
-..-.-—
® Demand of a written opinion on land use, such as
Demurner consent, elc
| - Within a inspection period (30 days)
—~—
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—~—
* Public notice after completion of demurrer
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Fig. 2. Designation and cancellation process of landslide-prone zone
(modified from Korea Forest Service (2012a)).
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Table 5. Definition, spatial scope and checklist of investigation for designation of landslide- and debris flow-prone zone (Korea Forest Service
2012a)

Classification Definition and spatial scope Checklist
Landslide-prone zone Area prone to landslide with a fear of serious damages to personal ~ Target facilities to protect, slope length
injuries and properties (m), geology, slope position, forest
Area in which facilities and houses are located within a distance types and diameter classes, slope shape,
five times the slope height from the bottom end of the slope soil depth (m), slope angle (degree)

*Implementation of mountain conservation and landslide

prevention works

Debris flow-prone zone Area prone to debris flow with a fear of serious damages to Target facilities to protect, sources of
personal injuries and properties debris flow, distribution ratio of
Area in which facilities and houses are located within a 1 km boulders greater than 80 cm in average
distance downwardlyfrom the stream outlet diameter (%), upper stream slope
*Construction of sediment check dam and implementation of (degree), stream length (m), mean
stream conservation works stream slope (degree)

Table 6. Current status of landslide- and debris flow-prone zones in each city and province as of July 2012 (Korea Forest Service 2013b)

Regional Forest Service (national forest) Local government (private forest)
Region Total
Landslide Debris flow Landslide Debris flow

Total 4,006 480 685 1,454 1,387
Seoul 118 1 - 64 53
Busan 51 3 12 24 12
Daegu 31 1 2 15 13
Incheon 18 1 12 4
Gwangju 6 2 - 4 -

Daejeon 31 - - 27 4
Ulsan 28 2 5 18 3
Gyeonggi 155 36 24 61 34
Gangwon 1,173 264 332 470 107
Chungbuk 224 33 42 58 91
Chungnam 266 8 18 70 170
Jeonbuk 270 33 40 64 133
Jeonnam 609 19 34 208 348
Gyeongbuk 451 76 129 110 136
Gyeongnam 503 1 46 217 239
Jeju 72 - - 36 36

o gleksto] 27} 2012 AdzAl Az, ARH 02 A - B4R

He|2ARE 718 AFEACINEAD, AAEAL W HOFA e 27 193470 29} 2,07270 4 2 s} 9]
23 gelol o2 AAHT, T U FLREA  Ol(Table 6), BA 2 APAAGAE AgAH PR
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_g_

q . §
Z]O-ﬂ,,ﬂE]-Z] o] oz odxty 74]32101] W}E}TLL - - s
o AR AR A oL = 'j%‘ A A es AR F kA A of A - Al AR A GARALE] o
watol AASH, 2A7e] f W BUA WA 2T olwe] oz, e - Aproke] AEl, Y B
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J For Sci 29(3), 237-248 245



Significance and Future Direction for Designation and Management of Landslide-Prone Zones

A35 FAg A 93] e 92 7 AR
A2 AP sk e ol mek AA =™, 53] A2 9
o] Alojer A} ola|BAT} QS A= Ao - oA
Al 74 o] A gkt

A7 Aol M= gl A=A o] A of 7, A 4
A FH A GFU(AFT L BAR]) o Ad5E dake]
A4, A7 AHFA FH A AFRlel digt $H - WS
59 AAA, AFARE AP B g4 2 H | Ao
27 Tol AR A=, A FHeFA] o9
A AHA A gS Yo 35 E7Fus 749 44|
APEARY Td Ao 2 Bhn, AR F kR o2 of A
AP Ol A o 2 shar a3k 9o ghste] <] A
WA o = &har Qi)

AA A e)7t kR =AUl gA] 2AeF w2 A
2 Aol So] o2 HHE B3 3097 dEF
IE AN BAL, AfAbel B A A pA o = B2k o]
T 204 ool o] 2] Al o] PIAY 5 g AT §lvk
1A EHE HEF o7 EXo]-& A Alsx 2 B9
g A7z0l| o)A ] 2 F Aoz A -

S, 2| A 2bA e ol 7] o] e Abalel ] oF#] o o]
APEALG o] AlB o A7) o] EE o] dAEUS H¢
AR S A4539] 8ol At o] & AT 5 3
}.

A2

ol
il

> §

<

AR - BEAR F A o2 A EH APTARI Y
A3zl SjATE ApALY o] H9AdH o2 Al EH,
Y2t AL (A B, AR A 2 oA
(AP, AFE)AFG o] th o] ot gk T
A& AAstA AR, 717743 Sl e F714 0 ¢4
AR, B - B 5o A7) FHsi A, v dehdt
A T vl L& mhdsho] ARARE] of - B H R Al

E A EY HedHor RO M 4153

g - 7k o o)W 5 Q=S 2153 ik,

ol

b
EH = A}

0

>

@D AR ENF 9FA] o A 2ALS A A1 H 0 82 F7138}7]
SefiA = SAE FXAE ] =)o) g wofof gt
A A= AT E IR o oA, s/ A B S 7R
stof 1Ak Arell= Q77 RS 5 - FA G =4 -

AEAE FHOE AN T AXpER 7] - L4,

246  Journal of Forest Science http://jofs.or.kr

A, 431, e Ao g FEste] F318h=
ol BE&AY A0 Faet

@ AAtE) FepAel AelzAt @ AF - gAY
(Korea Forest Service 2012a)°l| 4] A AIBFAL Q)= A=
A FE-E A% % AR ol7hg B85 gt Aot
T REHET O SR e A% Re] PR AR
(ZAYE, 24, 292 3 5)ll whe} sjafztr/dol

h2ne oo tg W7l weid Bas) ek
o, WA o] AR 2Ql(FM)Y w2l Ho] gli=u,
ALRYE ] 31 5591 (5 ) 7-§-] ] AbAbe) A 91

S 950 net gebd F Qone A9 e

HkdEofof gt Fag, AA A= =S 10
N AGer Faatal 2t AGE EGFFATE AA
31 Jth(Korea Forest Service 2013a).

© Azt gl 7o A Ao - Feld Fe
aho] & A ee] 4 B & ko] vheE ojok 5}
ot Aoz TAE WE) Aekd
AoAl e == are e 8 7) lohal dekEh
Aejzah e EilE A4EE BHEE Ao

o ¥ L
e
to
sk
ol
o
2

o] d g 3trtal FetEct.

O e zAre} APEAL BFG A H7) ok AN}
Eo AR SHEE HRo] glo] a84 S &
A7} A7) Ak weba] AezAb = P2
Ag - A8 A Aol gt 58 A8, o] B
2 EFFA Hrtoll A F2HE 2] 75 v =] 2 o] o u}
E7I0&8, 4 L 55 HATH o AETS
2H] F A Aol gt B} 2l&sta 8421 Au| F
7o) 7V53t S & of 3t

X - sl

D WAk - B4 AokAle] AgRAe oAy
WARS] T2, ALEele] wol 4t X A5t Fad
AeFol ™, ARt Fe] mhzkolghs Sl A = JE
B3 i BAlo| 2 414 /1% 2 W9 49l el

b Aol Sl Elojo} dith. AbAbgFIoEA| ool
5 2R Y -2 7}l A A o gk AgE
o s AR, B W9 A U A1 2] 13
S| A H AL YA o= ofo thk 7|& nhdo] H
a3t} oleld B AAE B AT(Choi 1956
Kim and Chae 2009; Yoo et al. 2012b)ol| 4] R 2]

]

Job N oN o



(A2) WA Aol E Fof EAXNE BEato] A}
B F ok o A g w A o] 7] 248 2 $g5Hs Webe A
E5) 2 2 07} Qlek w3, WA AR ol oAb
Aol d A e AN R & S e Es
A% Ale] BAGA ApEALY AlZEA o] EEHo]of
s} ofglgo] Ylom e, S5 ofof vl JjAIeke] vl
=ofo g},

@ A AlelAzols tdA o] 9 - 27, 5o o)
AW a9, T - 55 AR Fol Axlo] 83 FrH
oo} s, 53] Fu ul Fa B4 Fo| W Ho]
o Aol disiE B Bdol} ARAZL B
3 9% re o) Aue - Ae o} Ak
3 A golmyr ofel 2191 A, 5 £
= 70 Sol whE A g aslel
a2 ol wkod Hlo]of g},

@ A Aol A4 Aloloh BAg A 9952
Hsto] Haystolo} 5}, 53] A

A 713kl AA APEA AR o] A1 of wHE )
o) n RS R

4
Axs)of 7.
SR 2

D b AeEA el EgHel welg 99l At
+ L (Landslide), £41 5+ D (Debris flow) = 7%
AGgHE, dHHE o8 FE IFHEE F o3}
L, ole} FHA A= AP HlolHuW o] 28 F
Web-GIS 7|8} #hej | 2] o] F+20] F g slt.

@ APEALY] EFEA 7 1 ha o] ARA1E AFA]
AFEARS, ©17 500 m o] AlFE AlFEAA] o
4o 2 33l A7 (Korea Forest Service 2008), =4 -
AT Tl S A TEA 2] A5, o]
451 715 Qo] 7] Wl o] & BEks| Trste] A}
Q& AlE] Zekseh. webd Esish S s
EA] - A ] A oA AR R B
o277 AAAPAS ARR AL S B,
AT AN Bast ok

@ SARALA AL QT WYAGE AHoz
Spol A - el el WA SN o] APEARIR
W obujeh Aol o} - FF Bke] AFolehe
ZrolA] 197 e a7 A eby A
S| AP AR o] A3t G AL kA ol o] SR
ol AR E A0 A Bl HAE0
& ABSL, AN A= AL - EAF LA
A, FHLH Fol S BN 5 AEE o} &

7R
3

_‘6[‘_
s
==
T=

Kim et al.

o ol gsAE AGEHe Teld DI - BY
)+ QIR - Ackyd g Age] 248 )
dslofol & Aolth

@ A kA 2] A4 - we) Ame] B
EEEHEE REE EE NS SE e Bz
& EECREE ERDEEEEE AN
o AbAbE Sk o) A - we Aol A5} Abg
Ahgle] F3) ol @ FRIES BB, At -
EA R0 ARk L AP o - R A
e Sol Be WANS - FDL Fate] YA
o F010] 554 th 452 o] o =S sfof Sk,

7|Eb M =X £

D A A - ] Ams TEe] g
28 AT AL dFe R 83, B3] 24 -
AED 39 AT WPA S Fa o 53 9]
w0l 27}slalA S 8 ke 5 ahel gl 1
euh AF7AAE R A A ol 4 o] Apg AL o] EA]
A8} e ) Zala Aokt o] Aa)A Al
SEERREEREEREREE BRI
e o Aol AFA FA Ao FAE =y
Aol EAF 2 XA o] Shek(Kim 2011). wrebd A
Ape) FebA o A4 - DA} el H o A7)
R ERE B BER L e B
8, Yo7t 2AZRAE - EA A F ol vk
oz AP A BN A o] BeEEs
slof g,

@ AAFE Aok ol QA shs A% Zol} e
A ol 24, 294 g Fo
A 5 2 - B Fe] 24
sl s ofof su, AALE) - Aol tha AuFAlel
91 ol Ao B A% Awste D et et

@ 2t A ez A E A, A7tetete] §-
2ol w2 AL A AT whEE A S glom, of
e ke wA - AR Aol T sk Ao
= FZ ) oo A E oA AAbe ok <]
Sof kAl - mbol] ek Ak AAe] Alae
2 27)9) 24 94 3 oAl DAL 5L ek
A A o] v kg 2 2 8hal 7] 918 weke vl st
T e e Eel ki B E A ool el Al
Az fAre] AL ARATE 5 WA 2 o
& REA Al o] R

o},

)

fd
-
a0y

J For Sci 29(3), 237-248 247



Significance and Future Direction for Designation and Management of Landslide-Prone Zones

ZzE
AAA T el BAAE A B WEES T2 A
of gl 7A|ole] e altel FHE T F o] gt

on, oo whz} k2] o] A A AbAle] 213 Ao O
o Fele ddd oz AE3) P o] Aot 1
U HZo AP R 1st FlsAbelE Eluete] EA
ol 4 54 4 A HFE7E HAEE Al oA

T AR 7 A S ol Aol itk e
W3] ZEQIAIA Fet. o] 9} §HA| 7] o] AP R F4l 9]
TFZE Ao 2= wgk v o 7|ke] 8
s Mol d Bibd o2 dhgshs A - EAF2
T3 ool HAI7F Yol AAFE AT mEbA] 2hEE
W NAE B3 A E AL F R o] A -
el AmE Aabe Fs oS ole B A A
A - AAF R FATORA 71EZ] EALAS
HFEHE L AP A 0 S SRS R Y NES
gt SHoA 2 992 B7hd 5 9l Aot
H| 5 o] 2fgt A= o] A|Zh2 g H o)A |qt 5 g o
HA FRIgke] A% - FXE B 2 A= F33
ol SHo 2 yehd 5 Q7] E 71U gt

ALl =

o] A7 A WA 7| S NLAY (A H S
S111213L.050110) 2] X[ el ofste] 8 = AFUTt.

References

Choi K. 1986. Landslides occurrence and its prediction in Korea.
PhD dissertation. Kangwon National University, Korea.

Japan Sabo Association. 2012. Sabo in Japan: Facing the challenge
of national land conserve, pp 35.

Jin SB. 2009. A study on the improvement of disaster prevention
system in domestic steep slopes. MS thesis. Seoul National
University of Technology, Korea.

Kim JY. 2009. A study on the policy and situation of sediment
check dams: case of Gangwon Province, Korea. ] Korean
Geomorph Assoc 16: 131-144.

Kim KN. 2011. A basic studyon the development of the guidelines
on setting debris flow hazards. Research report of Research
Institue for Gangwon 11-34, pp 170.

248  Journal of Forest Science http://jofs.or.kr

Kim SW, Chun KW, Kim JH, Kim MS, Kim MS. 2012.
Characteristics of heavy rainfall for landslide-triggering in 2011.
J Korean For Soc 101: 28-35.

Kim WY, Chae BG. 2009. Characteristics of rainfall, geology and
failure geometry of the landslide areas on natural terrains, Korea.
Korean J Eng Geol 19: 331-344.

Korea Forest Service. 2004. A study on the causes of landslides and
its preventive measures. R&D report of Korea Forest Service,
pp 563.

Korea Forest Service. 2008. Provisions for feasibility evaluation of
erosion control works. Notice of Korea Forest Service No.
2008-37.

Korea Forest Service. 2012a. Guidelines for field survey, desig-
nation and management of landslide-prone zone, pp 34.

Korea Forest Service. 2012b. The statistical yearbook of forestry, pp
488.

Korea Forest Service. 2013a. Introduction of landslide information
system. http://sansatai.forest.go.kr. Accessed 21 Mar 2013.

Korea Forest Service. 2013b. Landslide-prone zone. http://sansatai.
forest.go.kr. Accessed 21 Mar 2013.

Korea National Emergency Management Agency. 2012. Summary
plan on promotion project of ubiquitous-based public service
(project name: demonstration construction of u-IT-based in-
tegration management system for steep slopes), pp 98.

Korean Ministry of Land, Transport and Maritime Affairs. 2012.
Statistical yearbook of MLTM 2012 vol. 1, pp 541.

Korean Ministry of Land, Transport and Maritime Affairs. 2013.
The damage reduction strategy for the types of landslide and de-
bris flow. Land transport and maritime R&D Report, pp 263.

Lee MS. 2012. Current status of landslide prevention coun-
termeasures. Proceedings of the 35th annual meeting on land-
slide prevention, pp 5-18.

Lee YN. 1991. Geotechnical engineering and natural disasters
(II): landslides. Journal of Korean Society of Geotechnical
Engineers 7: 105-113.

Shin SB. 2012. Government auditing materials on Korea Forest
Service and National Forestry Cooperative Federation, pp 23.
Statistics Korea. 2013. Population density. http://www.kosis.kr.

Accessed 21 Mar 2013.

Yoo JY, Kim TW, Choi HI. 2012a. Evaluating impact of disaster
pattern change on disaster risk sectors. Proceedings of the annu-
al meeting of Korea Water Resources Association, pp 376-380.

Yoo NJ, Yoon DH, Um JK, Kim DG, Park BS. 2012b. Analysis of
rainfall characteristics and landslides at the west side area of
Gangwon Province. ] Korean Geo-Environ Soc 13: 75-82.

Yo HM. 2012. Landslide prevention countermeasures in Seoul.
Proceedings of the 35th annual meeting on landslide prevention,
pp 37-60.



