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Over the wide area, King Sejong Station and the nearby land are uncovered with snow and ice conditions.
Therefore, the active layer on the permafrost has been formed to be much thicker than the other Antarctica region.
Electrical resistivity survey of Wenner and dipole-dipole arrays was undertaken at a series of time in the freezing
season at the King Sejong Station to delineate subsurface structure and to monitor active layer in permafrost terrain.
Time-lapse resistivity structures are well in terms of the vegetation distribution, ground surface temperature, and
snow depth. Horizontal high resistivity belt(>1826 Qm) at very shallow depth is thickening with the lapse of time,
probably caused by the freezing of the water in the pore spaces with decrease of ground temperature. Subsurface
structures for the area of low snow-cover and vegetated zone area are comprised of 0~0.5 m deep high-resistive
gravel-rich soil, 0.5~3 m deep low-resistive active layer, and the underlying permafrost. In contrast, the unvegetated
area and high snow-buildup is characterized with high resistivities larger than approximately 2000 Qm due to
freezing of the soil throughout the year. Data interpretation and correlation schemes explored in this paper can be
applied to confirm the active layer, which is expected to get thinner in additional survey during the thawing season.
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Fig. 1. Schematic temperature profiles in active layer,
permafrost, and unfrozen ground. 7, is the annual mean
permafrost surface temperature and D, is the depth of zero
annual temperature amplitude (Modified from Osterkamp
and Burn, 2003).
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Fig. 2. Geological map of the Barton Peninsula. Survey site
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Fig. 3. (a) Ground condition of survey site and photographs
of the snow depth at (b) 63 m station and (c) 45 m station.
Snow buildup is much higher in the northwest than in the
southeast.
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Fig. 4. A drone-picture showing the vegetated, vegetation-
disappearing, and unvegetated zones nearby the electrical
survey line.
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Fig. 5. NDVI value profiles from 0 m station to 42 m
station, with the sample interval of 25 cm.
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Fig. 6. Wind speed and direction dominated in the survey
area during the period of the year of 1988~2017. Wind
prevails in the northwest.
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moisture records which are measured by the sensors
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Fig. 9. Electrical resistivity structures from (a) Wenner array and (b) dipole-dipole array with 1 m-electrode spacing. In terms
of vertical and horizontal resolutions, Wenner array is recommended particularly at very shallow depth and the base of active

layer is distinctly mapped by dipole-dipole array.
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Fig. 11. Ground temperature profiles recorded from 26
February 2020 to 28" May 2020. Solid line and dashed line
are the daily mean temperature and overall trend, respectively.
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Fig. 12. Time-lapse electrical resistivity structures from 26" February 2020 to 28" May 2020. Horizontal high resistivity
belt(>1826 Qm) at very shallow depth is thickening with the lapse of time, probably caused by the freezing of the water in the
pore spaces with decrease of ground temperature. The white dashed line on the top shows the base of the active layer and the
black bar line is the boundary between vegetated zone and unvegetated zone.
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