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Rock-Surface Temperatures of Backnokdam Northwest Face
in the Summit Area of Mt. Halla
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Abstract : Rock-surface temperatures were observed at a trachytic lava dome, called as Baeknokdam
Northwest Face, in the summit area of Mt. Halla, Jeju Island, to examine the frequency and occurrence season
of freeze-thaw cycles and the rate of temperature changes during a freezing period. Long-term measurements
were recorded over 18 months from November 2006 to April 2008, at a 1-hour logging interval and rock
depth of 1.5 cm. Both diurnal freeze-thaw cycles and effective freeze-thaw cycles appear in larger numbers on
a south-facing rock face than a north-facing rock face. The diurnal cycles were dominantly observed on
February and March for the south face and on November and April for the north face, respectively. The
annual freeze-thaw cycles were confirmed in terms of the presence of seasonal freezing periods lasting from
mid-November to mid-April for the south face and from early-November to late-April for the north face,
respectively. The rate of decreasing temperatures during the seasonal freezing periods is larger on the north
face than the south face. Notwithstanding the lower numbers of freeze-thaw events, the north face experiences
a higher frost intensity since the number of hours below -3°C is larger on the north face than the south face.
The number of freeze-thaw events and the duration of days with continuous sub-zero rock temperatures largely
depend on the solar radiation controlled by the aspect of the monitored rock surfaces, and thus the high-
frequency short-term frost cycle dominantly appears on the south face and the annual frost cycle on the north
face, respectively.
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