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Summary

Studies on ship-icing conditions were carried out by collecting and statistically
analysing information from fishing boats in situ through wireless messages during three
winters from the autumn of 1970 to the spring of 1973. In accordance with prior
arrangements with fishing boats, any boat that was undergoing ship-icing filled in
a questionnaire and passed on its entries to a designated wireless station for fishery.
The entries cover: the date and time of icing; the location, compass-heading and speed
of the boat; the name, make (wooden or steel), gross tonnage and kind of fishing of
the boat; weather; wind direction, wind direction relative to the boat, wind velocity,
its Beaufort scale, wind velocity relative to the boat; wind-wave scale; the tempera-
tures of the air and sea surface; the intensity of icing expressed in the following code:
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1: Weak icing,
2: Heavy icing,
3: Serious icing accompanied by de-icing operation.

During the three winters, a total of 1,358 cases of icing conditions were reported
by 154 fishing boats. They are tabulated according to the month, year, and icing code
as shown in Table 1. It is recognized from the table that the sum of the cases of
heavy and serious icing accounts for approximately 30% of the total reported and
that about a quarter of this sum represent the serious icing accompanied by de-icing
operation.

The frequencies of the icing code related to sea regions are illustrated in Fig. 1.
It is seen that the heavy and the serious icing occur more frequently in areas far from
Hokkaido island than in areas near it.

The frequencies of the icing code sorted with the velocity, wind direction, air
temperature and wave scale are shown in Fig. 2. Values at the top of each figure
show the number of the cases in each class-interval of the abscissa.

Sea water splashing aboard a boat in the form of spray freezes onto its exposed
surfaces. The amount of spray caught is related to the wave scale and to the course
and speed of the boat relative to the wave movement. The amount of spray frozen is
related to the difference of temperature between the boat’s surface and the air as well
as to the wind velocity relative to the boat.

The graph of Fig. 3 shows the frequencies of the icing code related to the values
of the air temperature multipled by the wind velocity relative to the boat (abscissa)
against the wave scale (ordinate). The frequencies of the heavy and the serious icing
increase with the increase of the product of the air temperature, relative wind velocity
and wave scale.

The graph of Fig. 4 shows relationships for patrol boats of the Maritime Safety
Agency when the wave scale multiplied by the wave-direction component of the boat’s
speed is taken as the ordinate.

It is expected from Figs. 3 and 4 that a boat in severe icing conditions can avoid
a danger of icing by selecting a course and a speed that help decrease the relative

wind speed.



