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Ground- penetrating radar (GPR) and high-density electrical sounding surveys were conducted on

a seasonally frozen ground at the Kitami Institute of Technology, northern Japan. The GPR survey

detected the frozen ground as a weak echo zone in two and/or three dimensions. The high-density

electrical sounding surveys showed that the electrode arrangement of the Wenner array e ectively

revealed the frozen layer as a resistive zone. The frost depth estimated from both surveys, especially

the GPR profile, corresponded well to measurement done by a frost depth meter (frost tube). The

results of this study show the applicability of non-destructive surveys in geophysical exploration on

seasonally frozen ground. GPR surveys could be especially e ective in conducting repeated investi-

gation on large areas of seasonally frozen ground.

Formation of frozen ground causes frost heave. GPR survey is a visualization technique used to

In cold regions, this frost heave may disrupt human obtain an image of subsurface structure by the refle-

lives due to the deterioration of pavements and/or ction, permeation, and refraction of radio waves at

buildings. The mechanism of frozen ground develop- subsurface electromagnetic boundaries. It has also

ment has been studied to date. In general, a frost been used to study the subsurface permafrost distri-

depth meter (frost tube) and thermometer are used to bution ( , Hinkel , ). On the other hand,

investigate the distribution and thickness of the sea- high-density electrical sounding represents resistivity

sonally frozen ground. These apparatus are inserted prospecting using several electrodes arranged in a

vertically into the target spot; therefore, the depth straight line. We examined the e ciency of each

information is limited to that spot. In recent years, a method in detecting seasonally frozen ground by com-

number of geophysical explorations have been con- paring the results obtained from them.

ducted to study frozen ground ( , Hauck, ; We surveyed two sites (A and B) at the Kitami

Yoshikawa , ), and further development of Institute of Technology in February . The appa-

these techniques is anticipated in the future. Resis- ratus used for the GPR survey was a pulse EKKO

tivity prospecting is one of the major methods used to (Sensors & Software Inc., Canada). The two antennas

estimate frost depth or frozen areas ( , Ishikawa and (receiver and transmitter) were fixed to maintain an

Hirakawa, ; Hauck , ). However, these antenna separation of . m for -MHz and . m

studies were conducted in permafrost areas, and few for -MHz. These antennas were moved systemati-

studies have been conducted on seasonally frozen cally along the survey line with a spacing of . m.

ground ( , Takami , ). In this study, we The profile analysis was performed using dewow filter

applied a ground penetrating radar (GPR) survey and (signal saturation correction, which removes an un-

high-density electrical sounding (resistivity sounding) wanted low frequency) and filter of vertical and hori-

to estimate the frost depth of seasonally frozen zontal direction.

ground at experimental sites in the Kitami Institute of The apparatus used for the high-density electrical

Technology, northern Japan. sounding was E B (GeoPen, China). The Wenner

electrode configuration Telford , ) was ado-

pted because it provides an excellent estimation of a
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