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of active layer at the Dasan station, Svalbard. Journal of the Geological Society of Korea. v.
41, no. 1, p. 91-100

ABSTRACT: Borehole temperature measurements at the Dasan station were made by Baroo-Diver geothermal
datalogger. During September 28, 2002 - August 12, 2003 three temperature data (at the depth of 0.25 m,
0.5 m, and 0.75 m) were obtained by Environ Mon every thirty minutes. The thermal dynamics of active
layer at the Dasan Korea Arctic Research Station, Svalbard (78°55.5'N, 11°56.0'E) is represented in the
soil temperature which can be measured with high accuracy and high temporal resolution. Using the continuous
data over a period of 318 days at the Dasan site, Svalbard, we deduce and quantify the processes which
constitute the thermal dynamics. Conductive heat flow, migration of water vapor, and heat generation from
phase transition are analyzed. Average thermal diffusivity indicates the range of thermal diffusivity 4107~
6x107 m’s". The Dasan experiment is a good test of the geothermal method of climate reconstruction
because the permafrost is a valuable recorder of climate change.

Key words: geothermal datalogger, active layer, heat flow, thermal diffusivity, permafrost
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Fig. 1. Location map of study area. The Korea Arctic
Research Station Dasan is located in Ny- Alesund,
Svalbard.

—

7|, = &K heat capacity), T= &%, ¢
= A@F%H heat flux), A= EP4k&(heat pro-
duction rate)©]c}.
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A71A, = BHE=(thermal conductivity), o=
Heib=(thermal diffusivity)o]™ ¢ = £/ oItk
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Adglr(transfer function) 79| AUTHo=Z F
oK Carslaw and Jaeger, 1986).
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Fig. 2. Amplitude decay of maximum temperature

variation with depth. a/? = 8x10” mzs'l, a, = 3% 107

m’s”, ¢,=2x10"m’s" and g, =1x10" m’s".
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£ 4% 5 9 2= Edlso] 0.01°C2I Baro-
Diver Thermister with Environ Mon< AX|s}
o] 20029 9¥ 28AUEE 20039 8 127
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+ Table 13} 2o, 2|2 ¥} P2 Fig 33
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Table 1. Observed temperature variations. The value enclosed by () means that the minimum temperature dropped
under the lower limit of thermistor. The temperature range of thermistor is -20°C~ +80°C.

Temperature (C)

Depth (cm)
Range Mean Std.
25 cm (-20.00) - 10.95 -6.67 7.83
50 cm (-20.00) - 4.70 -6.47 6.52
75 cm -16.52 - 2.07 -5.89 5.35
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Fig. 3. Temperature variations at the depth of 25 cm, 50 cm, 75 cm from
September 28, 2002 to August 12, 2003. The plots show the time-temperature
plot(a) and time-depth section(b). The rectangle indicates an period with
dominating heat conduction.
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Fig. 4. RMS error between the measured and the projected
temperatures during the period when conduction was
the dominant mode of heat transfer. This figure shows
the errors of projections of 25 cm temperature to 50
cm (squares) and 75 cm (circles) depth and the projections
of 50 cm temperature to 75 cm (diamonds) depth.
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Fig. 5. Differences between the measured and the
projected temperatures using g = 6x 107 m’s™ to project
25 cm temperature to 50 cm depth(a) and g =4x10" m’s”
to project 25 cm temperature to 75 cm depth(b). In the zone
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