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Abstract

The rapid increase of offshore wind installations in the south-China sea near the coast
triggers a new demand for studying the effects of horizontal wind speed gradients and
wind power variation within the coastal zone. The abundance of SAR data offers an
opportunity to investigate the complexity of wind fields in costal zones. The wind speed
and power declined up t 8% and 22 %, respectively. Costal upwelling effects can
manipulate the wind deficit values at downstream side in this area.
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The SAR radar observables (NRCSSs) relate to local near-surface wind speed using
Geophysical Model Functions (GMFs). Several functions used to retrieve Sea Surface
Wind (SSW) speed such as the C-band Model (CMOD) family. CMOD5.n is the
updated version of CMODS5 function that relates the roughness components of the
ocean surface or frictional velocity, radar incident angle and wind direction relative
antenna look direction with SSW at 10 m mean sea level (m.s.l) for the neutral stable
conditions from the vertical polarized images (VV). The following is the empirical
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function relation in which the dependency of NRCS for the CMOD family. s
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where o is the NRCS and 0 is the angle between wind direction and scatterometer N \ : | : s Y =
azimuth look angle (both measured from the North). The other coefficients ci shape the \\ ) \
terms B, v is the SSW at 10 m.s.l and Is the incidence angle. - \ \ ’
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The aim of the present study Is to map the horizontal speed gradients for a coastal area |
with several OWFs at the southeastern coast of China. Furthermore, to illustrate the wind speed and power variation along onshore distance
effects of the coastal wind speed gradients on the potential wind power production.
Characterizing the spatial wind variability can be used to support different aspects of T Mean wind speed 2207+ Windpower
OWEs planning in this area [1]. g 6.4 5
5 E‘ 200
3 6.2 g
34.7°N ] — 190
N\ : £ 120
/\ I § 6.0 ;
34.6°N / \ E . 2 170
i
SPIC Binhai H1 I e e 12035 12040 120.45 L;ﬁgéft?det:gif 120.60 120.65 120.70 120.35 12040 120.45 L;ig.i::de ?::5;5 120.60 120.65 120.70
34.4°N \
g SPIC Binhai 3 Discussion and Conclusion
£ 34.30N patang BInhal, s e EAIel
"""**«-..M » The robustness of using SAR data at coastal zone thanks to the high spatial resolution of
34.2°N _ : SAR data
e Clilirz ,‘@\ » The study has demonstrated how is the wind speed variation (8% reduction) is
K %ﬁ%\;,d proportional with the onshore distance. Subsequently, the variation on wind power (22 %)
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120° 12017 120,27 120,3° 120 4°E 120 5° 120.6° 1207 120,69 120.9°F » The coastal areas In this region experienced a strong combination of coastal upwelling
ronaitude [3] (two examples are shown below from [1]) and wind speed gradient effects. Recent

commissioning dates of the southern OWFs limit the number of samples that we can
obtain. Additionally, found that for an area mixed with different features (like sand banks,
mud flats) can lead to high standard deviation in mean wind speed, which are not wind
The collected SAR scenes have been classified according to commissioning induced
date of southern offshore wind farms.
» SAR wind retrieval
The SAR radar observables relate to the local near-surface wind speed using an
empirical equation called a geophysical model function (GMF)[2].
» Mean wind speed, deficit and power variation calculation
A grid of 60x50 km is overlaid over the entire study area and used to retrieve SAR wind

measurements with the regular grid spacing 1.5 km between each rectangular bin
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