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                    Abstract
Vertical profiles of wind speed, temperature and humidity were used to estimate the roughness lengths for momentum (z
0), heat (z

                  H
                ) and moisture (z
Q) over smooth ice and snow surfaces. The profile-measurements were performed in the vicinity of a blue ice field in Queen Maud Land, East Antarctica. The values ofz
0 over ice (∼3·10−6 m) seem to be the smallest ever obtained over permanent, natural surfaces. The settling of snow on the ice and the loss of momentum at saltating snow particles serve as momentum dissipating processes during snow-drift events, expressed as a strong dependence ofz
0 on u#.
The scalar roughness lengths and surface temperature can be evaluated from the temperature and humidity profile measurements if the ratioz

                  H
                /z

                  Q
                 is specified. This new method circumvents the difficult measurement of surface temperature. The scalar roughness lengths seem to be approximately equal toz0 for a large range of low roughness Reynolds numbers, despite the frequent occurrence of drifting snow. Possible reasons for this agreement with theory of non-saltating flow are discussed.
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