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Abstract

In using the GNSS reflectometry method to retrieve the information of wind over an ocean surface, a physical
parameter of great importance is the roughness of ocean surface which is due to wind driven waves essentially. In
considering the power of GNSS signals scattered from the ocean surface (Juang et al. 2016), the mean square slope of
waves on the ocean surface plays a key role affecting the normalized bistatic radar cross section (NBRCS). For
characterizing the roughness of ocean surface, in fact they are three ways readily found in the literature, namely, the
roughness height ks characterizing a fully-roughened flat-plate turbulent boundary layer (Clauser 1956; Schlichting 1968)
since the atmospheric boundary layer under consideration can be regarded as one of this kind, the roughness length zo
which is appeared in an empirical relation concerned with the phenomenon of the air-sea interaction (Charnock 1955),
and the mean square slope of waves, MSS, mentioned above. In this study, a comparison of the three quantities was



enabled with the wind and wave data obtained simultaneously on an offshore met tower near Taichung Harbor. A
correlation between the two quantities of ks and zo was examined over a range of wind speeds based on the data obtained
from an ultrasonic anemometer. Theoretically speaking, ks and zo should be correlated because they are introduced in
the respective log-law velocity profiles. Along with the MSS values reduced from the wave gauges on the met tower, a
correlation between MSS and ks (or zo), which were non-dimensionalized by the friction velocity (u*) and the kinematic
viscosity of air (v), was examined as well. It is worthwhile to mention that the MSS values reduced from the present
wave data were in good agreement with those reported by CYGNSS mission at the locations near the met tower within a
distance less than 70 km.
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