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Global warming has caused a decline in sea ice worldwide. In Saroma-ko Lagoon, the duration of complete ice cover has
decreased, and ice-free winters have become more frequent. Accurate measurements of total ice thickness are important
for estimating total ice volume and monitoring long-term changes in ice conditions. This study evaluated the accuracy of
a sled-borne electromagnetic (EM) induction device by comparing its measurements with drill-hole observations. The
device achieved a mean error of 8 cm and an RMSE of 18 cm, although larger errors were observed in shallow-water

areas. Long-term observations from 2013 to 2026 revealed an overall thinning trend in the total ice thickness of Saroma-

ko Lagoon.
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    Z E = a − ln ⁡ (   𝜎 a − b ) / c

