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Fig. 3 Scatter plot and linear regression of sea ice thickness and sea ice surface roughness parameters with the fitting effect
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Fig. 5 Probability density distribution characteristics of the sea ice surface and bottom roughness parameters
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Fig. 7 Scatter plot and linear regression of the sea ice surface and bottom roughness with the fitting effect evaluated
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Abstract: The analysis of sea ice surface and bottom morphological characteristics plays an important role in sea
ice classification, climate research, and sea ice thickness estimation. Currently, there are few studies on the mor-
phology of sea ice bottom and a lack of correlation research on the surface and bottom morphology of sea ice. In
response to this problem, this paper extracts the sea ice surface roughness profile and bottom profile data, using the
snow surface roughness profile, sea ice thickness, and snow thickness data. The profile and data are obtained using
electromagnetic sensors, laser altimeters, and ground-penetrating radar. Seven roughness parameters such as the
root mean square height are used to analyze the roughness characteristics of the sea ice surface and sea bottom. The
results show that among the seven roughness parameters, there is a strong correlation between the sea ice surface
and bottom roughness described by the first-order roughness parameter and the sea ice thickness. All correlation
coefficients are greater than 0.680. The third-order and fourth-order roughness parameters represent a weak correla-
tion between the surface and bottom roughness of the sea ice and the sea ice thickness; the absolute value of the
correlation coefficient is less than 0.2. Additionally, the roughness of the sea ice surface and the bottom layer de-
scribed by the first-order roughness parameter has strong correlation characteristics; the correlation coefficient is
greater than 0.740. This information plays an important role in estimating the bottom roughness and sea ice thick-

ness by using sea ice surface roughness.
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