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Summary

Measurements of hight of sea-ice were carried out using an airborne laser-profilometer
(GEODOLITE 3 A) and stereoscopic photographs off the Okhotsk Sea coast of Hokkaido
Island in Feb. 1980.

Figures 1 and 3 are the radar images of pack ice obtained by Mombetsu Radar Station,
one of the Sea Ice Radar Networks, on Feb. 11 and 22 respectively. The radius of the picture
is 30 nautical miles.

Because of a bad ice condition, useful data of the laserprofilometer was obtained on Feb.
11 only along the line between 30 km off and 49 km off from the Mombetsu Radar Station,
its direction being 25 degree from the north. Measurements were made every 140 cm along
the line. The height distribution of total data is seen in Fig. 4.

Stereophotographs were taken on Feb. 22, along a line between 12.1 km and 19.4 km, 70
degrees from the north (line I) and a line between 30.6 km and 33.5km, 69 degrees from
north (line II). The height of ice was measured every 1m in distance with the accuracy
of 10 cm. Height distributions along lines I and II are seen in Fig. 6 and the intensities of
radar backscatter (A-scope) are shown in Figs. 9 (line I) and 11 (line II).

The longitudinal range of the radar is about 150 m. To obtain a relation between ridge
height and radar backscatter from ice, the probability density function of the ridge height
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was calculated for each line segment (300 ~340 m long). The relation between the ice con-
dition (mean and standard deviation of ridge height) and the intensity of radar backscatter
were considered.

It was found that the gamma distribution function gives a good agreement with observed
ridge height distributions in this region (Fig. 5 and 7).

On the assumptions that the intensity of radar backscatter from a sea-ice field is derived
from a solution of the well known radar equation (eq. {3)), that each ridge has a square
facet size and height distributions are independent of each other (eq. (5)), the intensity of
radar backscatter were calculated as a function of the parameters v, 8, ¥ of the gamma

distribution function (eq. (10)), where,

P.: backscatter power received ;
P;: transmitted power; G : antenna gain;
R: range to a target; v: wave length (5¢m);

hi: altitude of an antenna (330 m).

The calculated values are shown as curve B and observed values seen as curve A in
Figs. 10 and 12.

If R> _4”_]“.(?7_3@)

, P; can be approximated by eq. (12).
From eq. (12) we may conclude that the power of radar backscatter from a sea-ice field

is approximately proportional to

Fo__ 4 .
Cx-ZZt  here ¢ = PHEDEF2)(+3)
R7 v
and I is an average height of sea-ice.
Coefficient C depends on the probability density function of ridge height.



