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ABSTRACT: As the relationship between earthquakes and active faults is known, the necessity for the Korean
active faults map has been raised. Therefore, the government recognized the necessity and National Emergency
Management Agency (NEMA) carried out a research project to produce a Korean active faults map from 2009.
Although the project had successfully been finished, it was not enough to get agreement among experts for opening
to the public. As a result, a new project was planned to upgrade this map, but the progress was struggled due to
the lack of government interest and budget. In 2016, the project has suddenly emerged due to the 2016 Ulsan sea
earthquake and Gyeongju earthquake. This project basically adopted advanced research techniques to complete
the whole Korean active faults map in four stages for 20 years from 2017 starting from the Gyeongju area. It will
investigate potential active faults (Quaternary faults) throughout South Korea and will eventually produce a national
active faults map. For effective investigation, the Korea Active Fault Research Group (KAFRG) has been set up
with experts from the relevant majors required for active fault research. The research group traces, analyzes, and
interprets potential active faults using not only the recent remote sensing data such as airborne-LiDAR, but also
geomorphology, paleoseismology, Quaternary age dating and structural geology. The data will be databased and
properly serviced to public institutions and to the public on the website. Although there were some hurdles due
to the lack of understanding by the government and the public for such a research, the research system is gradually
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being established. However, the issue of private land permission for excavation survey, the lack of professional
manpower, and the tracing of active faults in urban areas remain important tasks to be successfully solved in the

future.
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Fig. 1. Long-term roadmap (upper) and short-term roadmap (lower). Each stage has five years and first-stage study

area is the southeastern part of Korean peninsula.
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Fig. 2. First stage (2017 ~ 2021) survey and research areas (modified from Choi et al., 2012).
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m

Granite

I cemupos

Brownish silty sand u Rounded pebble with sandy matrix

:

Fig. 6. Example of trench photo mosaic and trench log showing faults and different lithological units exposed on
the trench wall of Chungun site.
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E4(behavior segment) 2 F-E3HHSchwartz and
Coppersmith, 1984; HERP, 2010; 19 7).

253 EAEL NEAA AL = Qe 5
Alof st = Qe B kS AuiRtt). o] of 5t
U] 255 282 27) oY 23 EHe =
T 5 ok Ao R o] RThe E oA 2
= 39| X300 o3 FAlf B EA| =t wt
2hA ol Rshe F e 249 BAN= dA =
km oje] ulmA 2 T3 Bk S 7tk 54
AetolH £Eo BAS gelelr] Pae TR
of Fake uieh MPIEE, THAUE Ao 0 3, 9
olg, ALY 5 opde] mANSA A=t Ba
sfol, olajgt A F2 U ATl e B 7
741 S04 22 % 9o,

24 BUL w30 Jlelel HEE TE0
Fase B89 21 Gel ol B
B30l Fjols BaL4S lEes TR, o
v om AAALRY @ AU EIE Pt o
P EE S EEREEE R O
83131 ¢Jth(Mann, 2007; Klinger, 2010; Mignan et
al, 2015). e iR A9 QAR et
A Erbelo] WAIE TETk] M4 HT 3o T
H 2} ARAS(REHS ARo] g A2
of WS I AHHA VAL AET 5 9
ok g 2io] A Eshdo] Wes) BIER] e
3p7]e] AT S AH e o B Hwol
Aue Fo} Basich % ARl A0 o
3f| shte] 7-2& B- o] HEulEd (partial rupture)
E= a4 (entire rupture)% = 9lom, 27) o]
Afe] ol 23l 72 $4o] FAlo] sheE 7154
£ 9t} oleld AWAS B 72 A 71

geometric segment: a, b, c...
behavior segment: A, B, C...

C (EQ3)

- 531 Al - 0|73

o we} =$Hik.

Sk} g el 1x/ske] FRe] nAEA
A7E Y5317] ofg7] wiEol ol Ayl
‘Th2BRA O Lz BAo| L3ksicl L2 BE
£ 1 540 U} 4 X2 FRIGT 1) A
EH(stepover EE jog), FHES 7|F2E, AR
Aol A k0] vlgEA o] 5° o2 B3] W] o}
Yt o] X5k FFFAe] A FL R 1 km o)}
oldd H(1H 8a), 2) & F(bend); FHZ
= 7|2, AFAA Fa 25 km ZolE Hol
= o8t F ©Egto] o 5° o)t Wk W
S Hol= Z(1™ 8b), 3) 7FA] ©5(branch);
FEZolA 7HERES o] Zd=HRE AFH QL £71A4
o 2HE 2425 km o4 AN F B2}l
) o]AAZ7} 1 km o] 7HASHZTE 2L
EA=R B7K 1Y 80), 4) BAEA (fault gap); A7
gl oigslA gou, 1 kn o4 B44

EAEAS otk thA] &@3ste] 2.5 km o4
] Jil% 35S 2L DS AR FEIATH
2 8d).

T ZAAAT SR =18 JAEES
D/B3l2 95 B3t B2 $38l1 9o, o]
£ Z3elo] tiAE A=A B oolTHAppendix
3,4). 0|97 248 ARES Fo| YA 18
& A%sid 2ad 157 $5A7] 7 Aok =
# Aol BT B50| npxjet £54]7]% o]
sl 21%7] LEAYIE Wel2 wdA oE 5
0] 20 ka AW E 7= E& S0 Eol o8 At
=] JATES5 ka AHE 7H= B A S AHEEHA|
A2 7ol H57] FFA71=5 ~ 20 ka Al7]of =
grEoh G2 a5 2357 EFA171 98

[e5

' B(EQ2)

A (EQ1) f
surface rupture I 1
zone

b
i bend branch
fault geometry —_——.\”‘M gap _4

Fig. 7. Fault segmentation concepts and type (map view).



2R %7 gEol(I™ 9) o] Be= AT [~ 11 o &
HA =, AtE SA4(20 ka)E 7S 02 A Eol=
JE o H(F3hor gF@3)

A GEA S 53| Qo AFFRE wet ooz
Ab B FERAN O3] Al47]5-S ATt 3
st et SR o] ol e Atz A
AE GYGZT o2 AAs 7= oAt £ A9
ARTES YA G5 T4 G52
2t BE XA HAs] AEH, SREES} o]
A47] FFFo] BAA A el vls| ZetA| A
U AR 9 ZASE Q3| G5 E40] L E
7] & = Stk o] & st A F A 2 A
OFRIRARE Bl ZRRARE AR AAsta
AR BEXE ATjste] Z2he A EAA RE
Aol =2 5h7] =, AIZE 2 B]E EA = gk
TR ofch wheba] o]H3t Aol EAES El
AR (AL B G eF)S 7|E02HEH A
P25 wet Ha Aol E 4 a7t Qict

@39 ", AXE, X EuE dolof #3t
A A5 FAAE F o S TFT 5 9
of AFoz Fhte o) A3t Wells and
Coppersmith (1994)7} A|AJ3t AHA] S B2 2]
2 A 7hs A E9E ZolE 2 kmZE AT
wetbA] SR1E SAGSA oA FZLE 1 kmH

Segmentation by surface geometry

a. Stepover or Jog

I
1>1km

b. Bend of more than 5 degrees

C. Branch

2 5 km
branching point 7=
AW 1 maximum interval : > 1 km

d. Gap of more than 1 km

>1km

Fig. 8. Classification of fault segmentation types based
on fault geometry (map view).
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Aoz #7814, o] & Bloju= AP FE = A4
7] AgLet Ag 27t 5315 A9 AgF=2E
ot o2 SdTHE-S #7|3eh o]of Hig 2
Ax AFmIde YA A Ha FRE
552 7}4381H, Wells and Coppersmith (1994)9]
A4 o] o5t o|uff TF-2] M= F 0.21 m 9]
T o= grd ol ¢F 2.3 kmE AXrEC) npst
A2 4 FEE 552 71¥3}Fal Slemmons (1982)
2} Bonilla et al. (1984)2] A2 A Hej} X &
ggdZdol= 2121 em €4 0.17 km, 3 cm@} 1.65 km
7h =S E AN o AFARE o] AR AFE M=
Slemmons (1982): 0.3<¥H 9|<4 m, 4<A| F3}E Z 9|
<120 km; Bonilla et al. (1984): 0.4<®$]<9.5 m, 18
<X 7Fu}gZ0]<120 kmo]7] W&o F= 552 7}
AL o Slemmons (1982)7} Bonilla et al. (1984)
O] A AE LUt @S9 §l 9ol BHA] oot
ARESE7] ok kA 7Y W HAE Zet
+ Wells and Coppersmith (1994)2] g 2] of A
AL gtgZo] 2.3 km] 23} 7Hs A4S ALE o]
A4715= et SAAGSS LAT A-NA &
H g 1 km7HR] AAez2 ®7] 37| 2 SFFHTH
2 10).

3.3 QI2M ROl 7ROk

AdEN R o 22 JFE 99Eth 1)
AR AF, 2) A7) AR (A REH]), 3) AHS
A AY, 4) AT 4. AR A= AR
Hno} px RN opl2A} FRE7] o] A
Algtth A7 QF 2 STEF o2 ddEAY
BESE 9 ESL Sl maE RS, BYES
H|Z|(fault gouge), 12|11 SATHZa} TAHEH 7|9k
o AlZolth. AT AXBH ArjEA ] 5
o= OSL (Optically Stimulated Luminescence,
Fof7|Fud|AdL) AiEA, ESR (Electron Spin

Group 1 Now ~ 11.7 ka
Group IT 11.7 ~ 126 ka _—
Group I 126 ~ 781 ka
Group IV 781 ~ 2,588 ka S

Fig. 9. Classification groups of Korean active faults
based on geological time scale and their colors dis-
played on the map, accordingly.
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Resonance, 2203 W) ANS4, 7143
(Cosmogenic Nuclide) &4, WA &4
A2("C) A5 ol ek AREI L 2AHA
7], 22 AHH(BE 3242), ARHE SHOITHA]
2 W71 95 skae 01, 02, 03 ~), 14 A
27 Whd[ek4(C), OSL (O), ESR (E), Cosmic Ray
(CM)]. A= Th&3 2t 20184 34 16-17 73
FA| s =& olA AT OSL ddiE3 A=
73%-: 1803CHG-01-O.

2 ARGoIM Y &S BFAI7] A2 fAolM A
w3 TR W Foll A 24 270 o) Afe] WS A
&3t =2 o= 45l kst glon, 42
o] Aol $EAQ] A5E T3 AdSEY
LFE F0|AAFHEE Fol7] Asf =L ot
o] ZiEolA= Fuete] A7) AFANS A 7t
RS 482 = Qe AdiEA W el OSL
Sl sl ZeFstA Asstaiat g ESR,
7| LEF, AR AdSEY 5 2SS
A5 Auto] tiefi= B =702 thE o
Aolch. OSL A& Tl ofs) Wy 32
S, TS W= ek gl HASe) A3
of Hgol, BBl A71E Aol o A
stk OSL ArjZ4olet 2he, 49e Pasgo
2 of71A17 WA o)A AEE o OSL
A2 A4S HolMinbro = o)A A
FodlAdA A &E o]-88HIRSL (InfraRed Stimulated
Luminescence) A&3S 543t} OSL A=

annum)” T2 FFFc}

OSL A&4< 93 A=Y HAZ (A =EH])
£ 57 A% (equivalent dose) 3 3t A 2E
H|&} AZHA " (dose rate) S A% AlREH|I =
= o ok 57 S-S S8l =FollA 3
2t OSL A 22| 3-8 oo T & QrAlof| A Artste] =
H2(90-250 um) Z-2 AlPA@4-11 ym)9] A gxt
AAE gt Aga A o] Eel Ak ot
2tk (1) E2GAIE o83 FAAE = 90-250 yum
=719 YAE E2 T Al EE YA Stokes” law
of settling= AMg-3to] |3} (2) FAAES A
At dejdl YA 10% FAHSF1-3A17E, §h-
o] & W7IA)T} 10% TALSpELa(FRSo] ¢l
H7ER]) 2 A 2|ste] A|2of 23 SAME3ET &
7155 AA ) 2EAYAES 10% E4ES
2 401X A= A2jste], A Fx FAE A9
gt e FEE AAS AEE dAE2 hexa-
fluorosilicic acidZ 237t A 8]s}te] &8t A5 <]
S FE3UTH (4) THERYE T3l B4R AT
FAESS AP AL oE EEAHE A=
FTHEY7E Ebsheth Qs 58S Qg
NEE ABE QEAA SASHA ARAIZ 3, Al
25 E4star A&7 SH¥4a ANAFE E (secular
equilibrium)& o1& 4 J=EE FAupAHEZO[H

74.,”

Trench site

@

74.”]

Trench site

Trench site

74,”7

®

Fig. 10. Schematization standard for the extent of active fault lines.



ST PNDERE HATA 2 SHET 125
248 Aeolulo] oF35% ot Bustel ZulBth.  AYSAL I SANY ZHE Aozt o

OSL AEHE Siat S7hE 2He B4 7
A NPT} S Ao R BT g Bl A
A (Single-Aliquot Regenerative-Dose®, SARH)
& AERTHE 1). 49 OSL ALB] WALS i
(blue-LED, 470 nm, FWHM = 20 nm, max. power
density: ~ 80 mW/ sz)% ARE31, A9 OSL Al
3= P52 photomultiplier tube)& AR5}
HEHHEEIFE: ~ 340 nm). 4] IRSL % pIRIRSL

QX 2AYHLS ALg3Ih ZH4] IRSL/pIRIRSL Al
Z9] 9hA-2 850 nm (FWHM = 40 nm) 3}73-2]
QTN A3, A4 IRSL/pIRIRSL Al &=
F5Z vl ool Blue filter pack (BG39 + Corning
7-59) FHLEHE FESLEHZE AREstY SH%
g OSL 9 &4 IRSL/pIRIRSL A1 &.9] 74
I A4S I T1(AlA) T 2k 2 =549

EGAZF2D) g2 S 43S, HA5 F

Table 1. Single-Aliquot Regenerative-Dose protocol for measuring quartz equivalent dose.

Step Treatment Observed
1 Regeneration dose -
2 Preheat )

(at 160~300°C for 10 seconds)
3 OSL measurements L
(at 125°C for 40 seconds) !
4 Test dose -
5 Cut-heat )
(at 160~220C for 0 seconds)
6 OSL measurements T
(at 125°C for 40 seconds) !
7 Return to step 1 -
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Fig. 11. Attenuation curve and growth curve (blue line) of quartz OSL signal. Attenuation curve and growth curve
(red and brown lines) of feldspar IRSL signal and pIRIRSL signal.
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a2at))S F4sh= o AHE-

OSL eAtha7g 7h5Akere Aogolut 24 2ot
o} &2 A gojut A4 7iE U AH(individual grains)
o] Ze)4 B4o] we ks, Auteo s 4
4 OSL Ad&4 7HaArek2 oF 150-200 ka (15-20
), 4] IRSL Ach&7 AFeh- F 500 ka (50
oz deiA glrh HAwA S50 Bas5ol
o] FES A7 2~ B)FUd &R &
3o] OSL A7} 325] AAEA AL, 53
o7 WAAEO 2 913 HZ el A Arke] 4
s} ol 50] 4Z1E A$ OSL AhSHATHE i
239 HAHA7IE dgstA AASHA] £ 7Fs
do] itk OSL AiEA 7Rt ol H44d
& Hol= AR ZAPoll= EAJATH characteristic
dose, 2Do)3t& ARGt 24 EHANE 52
2 BART oS 501, H35 Al=9 OSL adi7}
“>100 10 ka" 2 EHY R, o] o 22
©] 100 + 10 ka (10 + 1 ¥hd)Hc} o] Hof FAH =
AU Yujdlict. EXJ AT characteristic dose,
2D))o1, STt Bl Aedolut AH AR
ARAT F 9F 86%7F AR} trapped electrons) 2
AAHE ] HH(dose) S SJIREHLH 12).

4 EE: BHRYDE NTHEC SHED
2

______ A

Corrected O3L

2D,
/'MinimumAge

0 100 200 300 400

Regeneration Dose(Gy)

Fig. 12. Estimating method for the minimum deposition
age with a upper age limit.
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Z A5 Sl st qlon, ddAe g &4y
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As AT 5 = 2FHEZHE oF 109 e
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v SRS TSl tigt Q14 9 712 i
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£ 114 ~ 2= P E o] Qlo] HE of2Fo] Utk
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2 AR} S =AY T2/ et ws 2
THE AAIE Fart glon, 2k Bagt F¢-
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42 F7I=Q HElol By

AYeES WEAD 5 9 1T AT
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O] ol &2 AABH FFARI I /A4 Q1
A517] e GF= & o FA AAT=S =9
T WA= LIDAR F47IHE =Ystath
whahA] o]H Aol A= LIDAR £4& 3 &4
@439 EA7FsAol Sl AgS WA AT &
OFQ| AL} ATEFARE Yste] HFHoR
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3L o|R AYPATE T3l RS0l Ak
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A e Ao FRRA= B2 AHEE AlTT
2= QItH(Kim et al,, 2011). &, A47] HHZL At
SHA] a1 7|Rkeho] st TS B I
7] 59 A71E 54577 of#ew thefst
AL A7) = =T

124 A4AEQ] sHte i AL &4
W 5 HE=AZE AR SRR o2 e 2 F3ig A
FA2E 7= @59 dad} vl =S} 2 Fo] o
FEolrh I8y 29 = A 92 =AS} g
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Appendix 1. List and mapping legend for fault-related landforms.
Classification Type Code Symbol Xi[s;})lls}f
Linear valley Lv v
Fault scarp Sfa m
Fold scarp Sfo -19191_
Triangular facet Tf m
Fault saddle Fs A
Kernbut Kb A
Bench Bn %
Fﬁlnlgfrsrlragid Pressure ridge Pr O dot
Shutter ridge Sr AR
Sag (pond) Sp (::)
Offset stream So _=|_>
Deflected stream Sq 1
Beheaded stream Ste -
Wind (air) gap; In-valley divide Ga —Ga
Water gap Gw —Sw_
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Appendix 2. Mapping legend for lineaments and Quaternary geomorphic surfaces.

. . Way of
Classification Type Code Symbol display
First grade
Lineaments Lineaments Lm Line
Second grade
Floodplain Qp Qp
Valley bottom alluvium/colluvium Qa -
Fluvial terrace Qtl Qt2, Qt3, ... Qt
Quaternary Coastal terrace Qml Qm2, Qm3, ... Qm
geomorphic Plane
surfaces
Alluvial fan Qfl Qf2, Qf3, ... -
Delta Qd -
Beach Qb Qb
Coastal sand dune Qs

Qs




Appendix 3. Example of fault information database.

133

Location information

Survey
reference

Survey

location Administrativ

e district GPS coordinate

Picture

Gyeongbuk N00°00'00.00"
Gyeongju

T 000000 GBgny Kim etal., 2018
00-ri

E000°00'00.00"

Fault information

Quaternary displacement

Displacement
Fault type Strike Dip Slickenline _ (m) Slip rate
Indicator Age (mm/yr) Last event age
Horiz Verti Y
ontal cal
RL+R  NOO°E 00°SE 000°/00° Riverterrace - 2 00 ka 0.00 <00 ka
Bedrock and age dating
Bedrock Quaternary geomorphic surface / Fault couge
Sediment goug
Refere
. . nce

Age Forming age Age Deformation age Age Event age

dating dating dating

method Sample Age method Sample Age method Sample Age
number number number
Ar 1 00 Ma ESR-1 000 ka
- 14 Cl4 1 00 Cal yr
- BP
Ar-Ar Ar 2 00 Ma ESR ESR-2 000 ka
OSL 1 00 ka

OSL
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Appendix 4. Example of fault segmentation database.
Total
Last displacement ~ Slip
Fault Segment Trend Dip Length Fault Group event Event (m) rate Survey Refer
(km) type age number———— (mm number ence
(ka) HOMZ0 v ticar /Y1)
ntal
15¢ 70° 83 RL I 125-150 2 - 20

160° 80° 15 RL IOI 22-27 3 0.15 -

Yangsan
340° 80° 12 RL+R I 15-21 2

g|aQ|w|»

xxx° xx° X RLHR IV XX-XX 1
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