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Micrometeorology and Heat Balance over the Fast Ice
Kiyotaka NAKAGAWA*

Abstract: Micrometeorological conditions were observed over fast ice with
overlying thick snow cover and underlying deep sea approximately in the center of
Ongul Strait in Liitzow-Holm Bay, Antarctica, from the end of March to the
beginning of December in 1990. In response to the annual change of solar
radiation, the radiation balance had an annual variation; the radiation balance
was negative for a period including the polar night, and changed to positive after
October. Corresponding to the radiation balance, both sensible heat flux from the
air to the snow and the conductive heat flux from the fast ice to the snow changed.
Especially, the sensible heat flux changed with the radiation balance like a mirror
image. As the prevailing wind velocity increased, the temperature and humidity
increased, and the radiative heat loss, the sensible heat flux from the air to the snow,
and the conductive heat flow from the fast ice to the snow decreased.
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Fig. 1. Map of the study area. Solid circle: the micrometeorological observation site.
Solid lines: contour lines every 50 m; dashed lines: isolines of sea depth every 200
m.
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Fig. 2. Instrumentation for wind, air temperature and relative humidity on the pole (upper),
and for radiation (bottom). Photographs were taken by the author on April 2, 1990.
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Fig. 3. Annual variations of snow cover depth at the observation site (1990).
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Fig. 4. Photographs of the observation site after heavy snowfall (November I, 1990). The
upper part is the observation pole, and the bottom is radiation.
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Fig. 5. Annural variation of solar radiation (1990). Solid line: calculated global solar
radiation at the top of the atmosphere. Total columns: observed global solar
radiation; solid columns: observed reflected solar radiation. Open circles with zigzag
line: the calculated surface albedo.
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Fig. 6.  Annual variations of components of the radiation balance (1990). Zigzag solid line:
the observed global solar radiation. Upward total columns: solar radiation absorbed
by the snow surface; downward total columns: effective longwave radiation; solid
columns: the radiation balance.
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Fig. 7. Annual variations of air temperature (the solid line), relative humidity (upper open

columns) and wind velocity (lower open columns), respectively, at 4 m above the fast
ice surface in 1990.
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Fig. 8. Comparison of annual variations of components of heat gain of the snow cover
(1990). Top: radiation balance; middle: sensible heat flux from the air to the snow
cover;, bottom: conductive heat flux from the fast ice to the snow cover.
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