}=371°483]A] 40, 4, 2004, p. 453-465

XMt @S0 LEL= 280l 53a "3y|3

w3 - 74 - A7E - mepy

‘BRAY &R E7u7)ea
HURKBE SHEARBHETHN
000 79 129 A4 20009 8Y 18Y £9)

The Characteristics and Thermal Mechanism of the Warm Wind Hole
Found at the lce Valley in Mt. Jaeyak

Hi-Ryong Byun', Ki-Seon Choi’, Ki-Hoon Kim' and Tanaka Hiroshi®
Dept. of Env:mnmental Aimospheric Sciences, Pukyong National University, Souih Korea

Dept of Life and Environmental sciences, Tskuba University, Japan
(Manuscript received 12 July 2004; in final form 18 August 2004)

Abstract

At the Jee Valley in the mid-slope of Mt. Jaeyak, a place much warmer than sutroundings whole winter without
any artificial heating was found and called the Warm Wind Hole (WWH). And the duration when the WWH
was warmer ihan surroundings was defined as the Warm Hole Season (WHS). The variations of temperature
and air humidity over, near and under the WWH from April 2003 till May 2004 were observed and analyzed.
From results, folowing several characteristics are found. Firstly, the temperature of the WWH showed 13T
on 22 January when the nearby points showed -20C. This was the maxinmm temperature difference between
the WWH and nearby points during the period. Secondly, in the WHS, the relative humidity of WWH is almost
always 100% and also the absolute humidity is much higher than surroundings, which means the huge inflow
of the water vapor from underground and its condensation is the heat source of the WWH. Thirdly, during the
WHS, the air temperature of the WWH never rises over the Upper Limit of Temperature (ULT). The ULT
drops gradvally from 19°C in middle September to 12°C in eardy Amil. During the ULT if the outer air temperanire
tises, the WWH temperaiure drops. This drop is big when the outer air temperature is above zero and small
when it is helow zero, This phenomenan is supposed to be the effect of underground icing. However, out of
the WHS, the temperature of the WWH always goes in-phase with nearby points. Fourthly, as thermal mechanism,
it is supposed that the warm be separated from the cold by the water that is epough in huge and mchned talus
space of :he vallcv and concemrated to the WWH. When the cold air penetrates into the ground, it evamrates
the underground water. 1 the air 18 Sold ERounts  the tnderarond erter Treozes snd- roloases the latent: hear™
This heat makes the air rise and the more underground water evapomte. Then resultant humid air continuously
rises to, arrives to and condenses at the WWH and releases the condensation latent heat again. Evidences on
this deduction were proposed. And it is known that this heat separation by water is not only a main cause an
the secret of the Ice Valley but also the possibility of the natural heating without artificial energy.

Key words: Warm Wind Hole, Ice Valley, Heat separation, Natural heating, Latent heat
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Fig. 1. Topograshy and locations of observations. Left panel is a tilted view of satelfite imare over the Yeong-Nam
Alps. Right panel is an aftemoon view of the Ice Valley sinmlated from height contour lines.
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Fie. 2. The infrared (2) and the visual (c) image of the warm wind hole and those (b, d) of the warm air way passing
underground.

Fig. 3. A line of snow mell by the warm air passing underground, pictured on 9 March, 2003.
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Table 1. The geographic information of the observation places.

SNo. S Name Latimde  Longitude Altitnde

Lower valley 3534222 12859'11.7" 377 m
CWH 3534°18.2* 12659'10.8" 401 m
WWH_OUT

WWH_INI 3533'54.4" 12859°05.7" 759 m
WWH_IN2 3533°54.4” 12859°05.7" 759 m
6 M._Top  3333°42.8" 12859°00.9" 1,062 m

N &L N e

* Abbreviation : Station (S)
* WWH_OUT station information is not observed.
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Table 2. The annual maximum and minimum {emperatures at each observing point with related dales and times.

OBS point Starting date Minimun T Maxinmm T

of OBS () Date LST () Date istT
Lower Valley 28 Aug. 2003 -13.0 22 Jan. 2004 0624 310 8 Sep. 2003  14:32
CWH 5 Apr. 2003 -120 22 Jan. 2004 03:25 135 13 Sep. 2003 14:32
WWH_OUT 5 Apr. 2003 -1720 21 Jan. 2004 23:33 225 8 Sep. 2003 1433
WWH_IN? 24 Aug. 2003 0 37 20 Feb. 2004 06:02 220 8 Sep. 2003 16:02
WWH_IN2 5 Apt. 2003 40 20 Feb. 2006 05:51 215 8 Sep. 2003 14:30
MtTOP 28 Aug. 2002 4  -20.5 22 Jan, 2004 00:00 185 6 Sep. 2003 1346

* 4 : Data of 1 hour interval. Remainders are 3 hour interval.
* Abbreviation : Local Standard Time (LST), Temperature (T), Observation (OBS)
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