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Observation of Momentum and Heat Transfers between
Ocean and Atmosphere in the Arctic Marginal Sea,

Chukchi Sea

Yasunori SASAKI*? Gen’ichi NAITO*4
Takeshi OCHIAI *4

Authors made an observation of heat and momentum transfer processes in the Chukchi
Sea to estimate heat balance along with momentum transfer between ice sea and the
atmosphere. The observed heats are long and short wave radiation heats and sensible and
latent heats. The observation was made using a radio sonde, an ultrasonic anemomecter,
long and short wavelength radiometers, and other thermometers and anemometers.

Drag coefficient and aerodynamic height show wide ranges of 1.7~89X107° and 0.017~
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6.0cm, respectively, reflecting high variability in ice surface roughness, however, we con-

sider that smaller values in dynamic processes are attributed to new snow cover,

Both sensible and latent heats show a net upward flux. These heat flows are considered

to rise with the atmospheric convection caused by atmospheric instability.

The radiations are most affected by weather conditions. Net radiation seems to compen-

sate the sensible and latent heats sufficiently in cloudy condition in which atmospheric

instability occurs less frequently, but atmospheric vortex seems to make the largest

contribution to heat transfer under clear skies in which atmospheric instability is most

likely to occur.

Key words : momentum, heat, transfer, Chukchi Sea, radiation, sensible heat, latent heat
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Table 1 Topographic parameters observed in ice sea
Location Cq X 108 zo (cm) Year Reference
Chukchi Sea Present observation
Pack ice 5.89 28 Sep 1994
4 3.56 0.37 04 Oct 1994
Pack & Grey ice 7.94 4,30 05 Oct 1994
Pack & Pancake ice 3.66 0.35 ”
Pancake ice 2.07 0.040 #
Robeson Channell 1.65 0.053 1974 Banke et al. (1976)
Beaufort Sea 1.38 0.021 1975 4
| B 0.041 i
1.62 0.048 2
Monbetsu Coast Naito et al. (1992)
Pack ice 3.30 1.00 Feb 1991
Flat ice 1.90 0.11 #
Grease ice 1.33 0.016 i
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Fz2 WBRKETORKUOKERTEEOBHAER (W/m?)

Table 2 Observed resutts of heat and water vapor transfers in ice field (W/m?

Location Rn H lE Balance Year Reference

Chukchi Sea Present ovservation

Pack ice 48 1 45 1 20 1 1137 04 Oct 1994

Pack & Grey ice g1 114 ¢ 48 1 170 ¢ 05 Oct 1994

Pack & Pancake ice 51 731 49 1 LI7-} 7

Pancke ice 12 | 102 1 48 1 138 1 7
Lake Saroma 26 | 8| 16 1 18 | Mar 1990 Naito et al. (1994)
Monbetsu Coast 131 9| 21 61 Feb 1991 24
Arctic sea ice

ice thickness 0.05m 26 1 142 1 50 1 218 1 01 Oct (estimated) Maykut (1978)
Antarctic pack ice

ice concentration >85% 89 1 28 1 midwinter (estimated) Weller (1980)
85 >ice concentration>15% 162 371 7
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Fig. 7 Long- and short-wave radiations on Sep. 28, Oct. 4 and 5, 1994, Both UTC (Coordinated Universal
Time) and LAT (Local Apparent Time) are used.
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