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Abstract Global Navigation Satellite System Reflectometry (GNSS-R) is a new technique for the re-
mote sensing of sea surface wind speed. In terms of operational applications, it is necessary to perform a
detailed and quantitative analysis on the GNSS-R wind speed. In this paper, wind data of the Cyclone
Global Navigation Satellite System (CYGNSS) mission are used to evaluate the capability of GNSS-R in
wind remote sensing. First, the collocated buoy winds, as well as the European Centre for Medium-
Range Weather Forecasts (ECMWF) winds, are used to analyze the climatologic and the temporal-spa-

tial characteristics of CYGNSS wind speeds. Second, a triple collocation analysis is used to estimate the
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inherent errors and the calibration coefficients of GYGNSS wind. It shows that the quality of CYGNSS

C .. . -1
wind is promising for wind speed below 10 m-s -,

but degrades remarkably at high wind conditions.

Moreover, the wind speed error is consistent in the temporal domain, but shows certain dependency on

the geographic location. Overall, the inherent error of CYGNSS wind speed is about 1.79 m-s .

The re-

sults are not only relevant for the operational application of CYGNSS wind product, but also important

for the further inter-calibration of CYGNSS signal.
Key words

Global Navigation Satellite System Reflectometry (GNSS-R), Sea surface wind speed,

Inherent error, Temporal-spatial distribution, Triple collocation
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Table 1 Correction factors and inherent errors of

buoy, CYGNSS and ECMWF wind speeds

N " iR
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CYGNSS 1.28 0.51 1.79
ECMWF 1.02 0.04 1.00
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Table 2 Correction factors and inherent errors
for the first group data set
R T S
m-s )
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CYGNSS 1.18 —0.46 1.78
ECMWF 1.02 0.04 0.99
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Table 3 Correction factors and inherent errors
for the second group data set
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