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Thermal Regime of a Cold Talus Slope in Uiseong Binggye-ri Ice
Valley, Korea
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Abstract

Observations were conducted in Uiseong Binggye-ri Ice Valley of Korea, where a low temperature talus is located. The talus
temperature at Ice Hole near the lower end of the talus remained at 0°C until summer or autumn and averaged -0.3°C over 2 years.
The talus temperature at Warm Hole was much higher than the external air temperature during autumn and winter. The outflow
of warm air at Warm Hole begins in the late summer of fall. The direction of airflow through the talus surface was determined by
the relationship between talus temperature and external air temperature. Annual variations in talus temperature and air exchange
between the talus and the external environment can be divided into four periods. It was found that the airflow directions at Warm
Hole and Ice Hole were not necessarily opposites. The outflows from the talus at Ice Hole and Warm Hole can occur
simultaneously.
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Fig. 2. Variations of daily-averaged air and talus temperature at the lowest part of talus (BG0O1) from March, 2013 to

March, 2015(IH : Ice Hole, WH : Wind Hole).
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Fig. 3. Variations of daily-averaged air and talus temperature at Warm Hole (BG02) from March, 2013 to March, 2015.
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Fig. 4. Variations of daily-averaged air and talus temperature at the upper part of talus (BG03) from March, 2013 to March,

2015.
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Fig. 5. Hourly temperature variations of external air and talus at the lowest part of talus at BGOI site. (a) Dec. 26-29, (b)

Apr. 2-5,2013.
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Fig. 6. Hourly temperature variations of external air and talus at BGO2 site. (a) Breathing in external air from Jun. 25 to
Jun. 29, 2013, (b) Breathing out internal air from Nov. 09 to Nov. 13, 2013, (c¢) Transition of airflow from Aug. 20
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e 9 7128 Halel Aglo] 4 R 71
Hop £8 255 Uehn, =7 == AX438] 57
SFAH(Fig. 6(b)). UE =2 o]2|3t k= o5l
=282 39l o 3717l v 7%4 A
2oll= vd el w7171 i%ﬂ% 5l
HA &8 B2 Y= AAs]
u]3tch Fig. 39 289 A5 2= tﬂi}
57 Hsto] wheh EAgsh= Aol

3, Fig. 6(c)=2013d 8 ZHHE] 9Y 27179
713 e 2 HERH Zlofth 8 2647 F 29
71RO He 2= Friighe] shof 219 WAish=

o|gt H3lE Holth Ud &&= shuto) 714 =4
Hro] B o] Afsate] Aol thA] S SThgk
Uehdit. o] 7|7kl 28 Y g %7} AfH <]
Q= 27| 7| &R =x|vf dluko] ol 21 7]|&
Hije Uthes 3o Qith &F 7]20] 289 YY
BER 2 ol %% 3 9% 2717} 99
T3, 9)H 7] Qo] Lo Hloj|= ©& U 2o] sl 2

VI fraslng ol s e e
e o
1

m]o =R

tto
=

Fig 6] e T2 28 ok 719
550] 9132 2719) bl W 21

SFsh= Aol7]of sfsi, Wil 7171 % UH



w
=]

External air

— Talus

b
t

h
=]

Temperature (°C)

161

10‘

06/25/00 06/25/12 06/26/00 06/26/12 06/27/00

06/27/12

06/28/00 06/28/12 06/29/00 06/29/12 06/30/00

Time (MM/DD/HH)

(b)

Temperature (°C)

5

11/09/00 11/09/12 11/10/00 1110112 11/11/00

111112

11/12/00 111212 11/13/00 1113112 11/14/00

Time (MM/DD/HH)

Fig. 7. Hourly temperature variations of external air and talus at BGO3 site. (a) Heating period of talus from Jun. 25 to Jun.
29, 2013, (b) Cooling period of talus from Nov. 09 to Nov. 13, 2013.

el U L& oF 24~25T0|HE oS0 of
271744 93 g710] 9ol ol £ el g
£ o] 27K TeE Ao B 4 9.

7hold] £7] 43k o] 2o] m=w ofEoli g ]
oA BT A Aol A5 R Lofue
2 Ue AP 28T} Sl §9) - S v
7} wlofof gt} TLajt ool A 2 At 2ol
7150 o] 7| 8ol AlAEIm, A ich T o] 2
995E] LA LY Ujie] g7)7h BAH o= )
ZHthFig. 3). 9~1092 g sjekiaz} ofis) 1
£ LS §AFH 2 3717 vhE R A)7]olck
2hA U sheknel 284 BAlo] Ud vire] 3
717 528 4= 9low, U shakiel edo] 75
e EgHoleks AL & 4 ek olo] wet oy
WA AeTel A Lt Ude] e wets A
W] A e Bele] 7] skl AAE
ofo gk,

Fig. 7(a)= 20133 6% 252
199938 1327k ved 4
£ X708 93 7). 20} EY

FE 29U7H4, (b=
HH(BG03)o A 57
& HekE UERdH A

oltt. (a)= o] ALY Yg &7} o 7| rc} v
2 AR, HE 2% b7l SR ASsal QAR
H7)-2] dws} ko] A 2] yehtA] oh=tt. gt
H (b)ollA 11 9~10ofi= 9 7|20 Yd 2%
of vlal] EAINE 11 YFEl= A o] 7]20] & EO
2 stk olof weh & Q) 7|7 vd Y&
FEe Ud 2% 7 dolFt upaka <% 7
20] 2 Al7]o) UE Aehie] 3= AL A 4
o]l QAT 7R3 Aol 2 7|20 ahtaEtd Y
AT 2 oR 717F fred el v
o 4= 9l
3.3, 4" 2=9 J|Fo| AXA Mat
Udol| A FAEl= 7]F9] Wk Al w2 7]
23+ YE 20| Wslof ket gEpzich g v
A e B F U] ¢kl 28 ofEje] Yo o
TREE T oA wpg Al E fAlsE vE 2 wet
Q)L 7] 2-0] 5 W3} A= Fig. 83} 1Fo] 4742] 7]
FO = Usm 4= QUrk Fig. 99lli=Fig. 8] ZH 7|7 =
FAEE UE W - 582 717E YERSIC P~

3T
o]
AN



162 M - G
P1 > P2 P4
30
20
10 v
6 o —.—'-MHMMM L AN T asha
2 0 [BGO1
30
g el " N
e}
® 1 T R
L 0 A s N
8 ., [BGo2
E
a 20
10
A External air
A0 Talus
BGO2
Air
BGO3
BGO1

13/08/01 131101 14101701

14/03/01

14/05/01 14107101

Time (YY/MM/DD)
Fig. 8. Subdivision of annual air and talus temperature variations into 4 periods(P1, P2, P3 and P4).

P49] LEL o)1 7| e} g 20| 1A A7} Ht
e AE 7Iees AT 4= e, Pl 717
St 7]20] 2@ U] 91T il 2K Yol
L AL AJRREick P1I} P2, P29} P3, P39} P4
Z47h g shehio] 9% 21 e v, A% A
7]y, et 2t 28 YEo] A A ek
E}—‘LO}ZI—L— AR A= At
L oj=27} /1S9 Fsls v|7to R 9B 3
717} g Aol o] BES Foll Ud e I
Zyaiet. o] o 9= T LMk a1 Bt
FO] W W= wHEsr] wfjitol] 2ol A= Wi
=g 3717t R vh YUY sheoll s i
Hol 3} 5’—7]7} St} o] 77kl v Ao &
o] Yg& Wzt x)ut st ko] Ao} o
1E A7EIEA 7HEE o] WEe] L5 Pl 7|7t
Z AQol HaE 7St Ug shtel 959
2EAE Aopr|ug shthio] Wyl §52 HAb oF
Shelti(Fig. 9(a)).
P2= S7RZoIu Aol o 7]20] v sheh
o] AZ 231 2wk PolA WA A2kt o] 717k

i

ﬂJ
r
ﬂl.uo

1ru

L

)

o r

= 2] 2 5717F v Adekiet vd o] vl
il H7dsto] U Y= Fl= Bz o f 7]
P oA U2 dAs ez Yde: o F &
19] ol meh 28oA= viiFte] w3717}
&k o] 717k upA e Alof U Aot st
s A 2eE VISRt UE she WEe &
E=7F e 7] HT EAU v flole W] =
°l A=, hste] et 7)o AsshA ﬂﬁ)ﬂ}
Hﬁﬁ °‘*V4—i 710l s w B7] =l
P3& Ao} 2 Hol HuA ofR 78] A%
stol U SRS Fa usel B 3717 Eus
717kol}. o] FRIE o 7] 2o] Wi slkiel &
ERchs BAY e8] Y Enchs vtk ke
A SEHE TR YR 2719 0] AEo]
S} SR P3 VI7ke] B i) £@o] 2%
L7} ey, T g sfekel Areie] &
= A AR Fig 9(C))
Pz 23} o] 8ol afialn] ol 7o) e 4} - 3}
EHoh 23 ofefe] We e rct terk U Sk

il
fil
ol
o)

N
Oopﬂl
o_lX,‘-lo



163

Fig. 9. Schematic diagrams of air exchange between the outside and talus according to 4 periods in the Fig. 11. (a) External
cold air sinks through the upper part of talus and pores between rocks, and talus begins to cool. Warm air inside talus
rises and exits through Warm Hole. Cold air inside talus flows out through the lower end of talus. (b) External cold
air continues to sink into talus. Outflow of cold air at the lower end of talus becomes to be stagnant. Exhale of warm
air inside talus through Warm Hole becomes stronger. (¢) Warm air inside talus continues to exit through Warm
Hole. Cold air inside talus flows out through the lower end of talus. External air is inhaled slowly and warms talus.
(d) Outflow of cold air inside the talus through the lower end of talus becomes stronger. Warm external air is inhaled
into talus through the pores between talus rocks and Warm Hole.
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