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An experimental method of analyzing the sea surface characteristic based on
the meteorological elements gradient observation data

JIANG Lu-lu', ZHU Jia-min’, DuKun', TU Xiao-ping"’
(1. Ningbo Meteorological Bureau, Ningbo 315012 China; 2. Beilun Meteorological Bureau of Ningbo, Ningbo 315826 China; 3. Ningbo Colla-
borative Innovation Center of Nonlinear Hazard System of Ocean and Atmosphere, Ningbo 315211 China)

Abstract: Based on the conventional meteorological observation data, Zhejiang automatic weather stations data
and Ningbo meteorological tower gradient observation data, characteristics of wind and temperature at the
boundary layer during the winter cold weather process on 28 December 2010 in Zhejiang have been analyzed.
Several characteristic parameters also have been calculated, such as the friction velocity, the roughness and the
viscous layer thickness for discussing the change of the sea surface roughness when the cold wind effected. The
quantitative relationship between wind speed with the friction velocity and the roughness has been given.
Meanwhile, the simulated tests of two cold wind processes, which one from 21:00 BT 29 to 24:00 BT 30
December 2010 and another from 19:00 BT 21 to 10:00 BT 22 January 2015, have been investigated by the
logarithmic wind profile formula. The 10m sea surface wind speeds have been calculated and compared with
buoy data. The result shows that, for the cold wind weather, the wind velocity increases faster with height when
the frontal surface comes close rather than when it leaves far away. Friction velocity has a linear relationship with
the wind speed, and roughness is quadratic polynomial growth with that. The vertical mean wind profiles fit the
logarithmic law of the Smooth flow with the height up to 100 m. When the lower wind speed is small, the mean
wind speed estimated by the logarithmic law can easily be underestimated, but when the wind speed increases
that will be overvalued.

Key words: meteorological tower; cold air; wind profiles; logarithmic law



