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Slow Mass Movement on a Subalpine Slope of Mount Halla, Jeju Island

Taeho Kim*

2% : Fept E3 1710mo] ek ) E30) 249] HOLE Sele AAste] A2o] oSS B, ofF RN A0t Bl
H 2012 AEstgeh, B2 /Kol WY A2e] o B B 58 20mEA] UHF ol A 0. 24emole), AR Hlmah
F27] 0 3eme] Thsle] B5A7] 0.05mo] Baksto] HF AR F2 FA7]0] Fys LRALE Fale] o)5aha itk 53]
A EBS BRI B Eo] A2o] ol 5 Fwaka gle. ARl Az R B 1Kk U SA L) ool S4 11
o 2 Aol g slo] QAR QTet Aol A42re] o] 5 WISt Hrhalo] At opk. Ake] A7)ok HIFE ol wols)
L 091024 55 Azmelote] e vigo] vhe 2 oS THYTh

F20{ : e B of, $4 E, A3l ofniit), debit

Abstract : In order to investigate the rates and factors of slow mass movement on a subalpine slope of Mount Halla,
two painted stone lines were monitored in a bare patch at 1,710 m a.s.l. The mean movement of surface gravels is 58.2
cm, equivalent to 0.24 cm/day. However, the rates of movement vary with seasons. Compared with 0.05 cm/day of a
non-frozen season, a frozen season shows 0.3 cm/day. It implies that the movement of surface gravels could be largely
controlled by periglacial processes during a frozen season. In particular, frost creep including needle ice creep plays a
main role in the movement of gravels under the thermal and soil conditions which are favorable for needle ice
development. Since line II is located at a steeper slope than line I, the movement of line IT was always larger than that
of line I. However, slope gradient is not the most dominant factor contributing the movement of gravels, which can be
interrupted by downslope big gravels and vegetation patches. The size and specific weight of gravels also can influence
the movement of gravels. Porous and light scoriae result in relatively quick movement of gravels on the subalpine slope
of Mount Halla.
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Figure 1. Distribution of the subalpine grassland (shade) of Mount Halla and the experimental bare patch in a
northwestern gentle slope. 3tatAt OfmAF ZX|CH(S|A)Qt AIS LIX|,
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Figure 2. Two painted stone lines on surface gravels in the experimental bare patch.
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Figure 3. Displacement of two painted stone lines. H|QIE 2219] &= 7[7HH 0| 72|
Table 1. Mean movement of two painted stone lines. H|QIE 2I019| T 0|F 72|,
Date Line [ Line T
06. 12. 10 15.9 24.6
06. 12. 27 - 8.1
39.7(0.21) 71.7(0.39)
07.4.2 14.3 18.8
07.5.7 9.5 20.2
07. 6. 11 1.6 2.0
2.9(0.03) 2.0(0.06)
07.7.31 1.3
Total 42.6(0.16) 73.7(0.34)

Notes: Unit is cm, and figures in brackets indicate a mean daily movement of surface gravels.
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= 2 o = o=
BE ¥ S, 52 - 83 0 L 52 Y4

ZA 7|22 HE 19of| T=HKKim, 2008). Tt
AE YA = 1m ol eo] ol OoRA 193 2
ol TS AH7F G40 kS wly] wiol =
o] ZAZ o= Hro]7] 2H<l 120l A 7]-20] &
=5 AoR AotEch AARE 197} 290 715" o
Bt 7129 HAA= 1Y 2899] —411TCEA -
B —1~-37T0| B33}, o] o] Hof #E A
7F 7ol =EE 3ol 7]&0] thA] Wzt 6ol
£ —10.72T7HA] 7183l et

TS ARG 1090z 27 YR E F a1 7]23F A
7120] 0TE Alolof| Fi1 HEsh= 49 54 - 83
wrfdo] sUzE sk 11900 o] Y71 19Y
2 solgon 12¢€of= 9UZt Yeldt) 1¥€of= A

2 3902 52 - §3) o] BEHGoN, o]F
19 49 9E 29 17971 45U AT 712 s

ek, 7 A3 A% YAz} 9AFE B3 1,710m A7
o) & El

A% A cheke A71e] A gof glout Al
W ol la4E A2l 271k S7lehe Aee
o1 ickFigure 2), LA HHES 97 gl Ajze)
271 2411 0] AAE AP B1ROIAE 15~155cm
o W9lE moln], Bt AL 5TemE 7185} 9
o, whelo] 2AT7F AAE AR ARl AE 1.0~
10.5cme] WolE Wolm, BF 7S 35mo|H R
AP S}Fof| visle] ¢F 2/3 A7)0 tkFigure 7).

4 WS BTk A2 ae 2ug 2
\=] A

(8]

i
o



N
=
foh

50

i
20
= W

Number of gravels

0 1 1 1

O Scoria(Line 1)

O Scoria(Line 1)

B Trachyte(Line |)
B Trachyte(Line I1)

e P D

~2 ~4 ~6

1
~8 ~10 ~12 ~14 ~16

Gravel diameter (cm)

Figure 7. Number of gravels based on the lithology and diameter.

ol U B xfzo| Bl 2

100
&

80 -+
4
e
D
Q60
2
o
o 40 -
+—
cC
@
voo20 4
@
(o

0 +eTeoToTeo—

Particle size (®)

Figure 8. Distribution of particle size of dark brown soil in the experimental bare patch.

Al LIX| QA £ 947 2

Wb, M Asiejolrt MA| Ao 74 2%5 A5
31 ik o] gk A AAo AA v|sste] 41
[olA= 73.3%, SA Tl 75.0%5 2atejobrt
Z}A|8kaL QI ch(Figure 7).

UA]9] 5% o] F= oM EQFY] Y £4 4
Fhof| W2, ZAN-1~10) 7.3%, 5 H1~2D) 5.0%,
AIR2~4D) 33.8%, AEG~8D) 46.6%, FEEB~10

?) 7.2%9] F/3u1E HQITKFigure 8), mebA] EoF
WA 7kl AEZF 7P w2 vlEE AL gle
W, HE 7hedd s #2 HEGE~50)9 H&o]
2029241 7V 3L )1740] HobAHA vt 2
OFA|AL gl AR YA MO R 1400m

A E ThE A o] A EgellA = AES] P>
68%9] F3HL 9lo] o] Al EeFolA ARl A5}

—382 -



A 2| 0] At o)A dofit=

ofls FHYH Z2A| A0} v] e ZRAAT) R

= Bolala QlrkSuzuki, 1992), TA}O] ZRA AR

© Al ol A Al EFshe ARF ATl T
A

E
Qslh AlF UR|oAE 2| Fae] 40l Ho| T2
)

2y o ol

st glow, fAI7F YR s 24skaL Qlck
(Kim, 2006). AAE 20073 69 1145E 79 31d
Atolof Z¥zt 5emé} 4.5em @) A4 o) gigo] WEE &
A 19 180cm A AT} 240cm A AL HE Ho| Wi

3} o) olgu:] E3] 5¢ 79XE 6Y 11 Alo]o]
8em| o] F 2 7|57 SA1 19 130em A ol= d
o] Z@slgr), Tet 2L 7|7t ARFIL 2B
QRS THE Aol M o] AZEo] $3olA) o
SOEH AR U3 4] o] F-L Fo] urel A
g3 BRI S-S & 4 AUtkFigure 3). =, $A
2 it 5e v S Z2A|IAE A A3
o Zgali gk,

g

ZEAA7E EhafiAl= 52719
= ALY ztol= AT, Ao BAGlo] H -
ZEA|AZF H()H o2 &
85t Qlck(Figure 3), B0 & ZEA A7} s
A= A7IERE FEste] diat A4 ol AdE
H| sk, 5] A A9 = 0.3emelH] H]
sho] H] RIS ZRAAE 0.05cme] E38te], A
A7} Bk FRsHA 12a g o s AEHS A
dhatal gloh wheba] Ad Ux|ods FHsHd 2=
A&7b AP g Fhdtes ZeAAAL & 4 9

>
N
b
N
o
o
)
o
K
2

o]ti(Washburn, 1980). ©] 7}-¢d SAF Z3(frost
creep) FZ20] ZY=HA ApHo| 22 7FgEo.

o] S #F S0l g7t HH AF WFe

Sefit ofnAtol Mol At =& 0lF

(Ono, 1978). Figure 9+= ﬁ% ZPE*—% A= =0 &9
A 7hed] JEo] HEk AEd oW
o] o w 7| &o|%] Bgoltt, &, Apde] AP
ofgfE Fo] WA W okkr] wiZol AFH 915 F
o] STHA A%t F| As@@l gt
ojfl ZEAAE ASide] &0 &%l Ado| \:}Eél
A2 ko2 Weokaks Wi} olF Azt 5 4
th(Shoma et al.,, 1979). A% UA|oA& 52710 A
H""ﬂ o3l o] SN %5 A4 A W
= A oF Hol A5k Za& v SA4 Lol

(Ko, 1969, 418 1) e z—ME 1 39
AL 02 Golt Aeom AY wEe] A

o FANe P4 gong AZLM o3 B
Ao Az} UurHoz A

|o

oL 2% ¢

5 %S
ZYMAL FAE Eoo] SAY FAHR lste] 73
Hto] Tharst A7t w7 28 &3l KY7]o] e
aixich 1eu &kl g8l 7|9 A4 olF
F2 54 Ay nr} 2k o2 Kol A EY ol
aih= B4 23 nRA] Zeh, Ad URellA=
A 2 B 23 B4 23o] B olFS =
a1 Qlck

F2 A7 B #F EHY olF Ee
*5 B9 B4, 7 T 52 4, T2 - 59
o HlE A 5 chokdt 9919 JFS et
(Koaze, 1983), A% UA|olA 5 7|3to] WA &
A - gl wfde 7590, E5] 493t 11€0]= 2t
7} 1993} 18U 2A] FAF ool {ejdt 31 E 5=
A F719] T4 - gal7t vidsHA RHEEAL Qi ®



N
=
fon

Figure 9. Partial thaw of needle ice makes a gravel to fall and tilt downslope.
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Figure 10. The movement of gravels gets faster with an increase of gravel size. The measuring tape indicates
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