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Abstract In view of the high cost and sparse spatial resolution of the offshore meteorological observation, wind maps retrieved
from the satellite synthetic aperture radar (SAR) data are valuable in offshore wind energy planning as a supplement to on site
measurements, which is crucial in offshore wind resource assessment. The advanced SAR maps monitored by Envisat in 2002
have been widely used in off-shore wind resource assessment in Europe. The technical methods of off-shore wind resources as-
sessment at Hangzhou Bay based on the near 1 km X1 km SAR wind retrieval data are investigated. Comparison of the in situ
wind speeds at Hangzhou Bay and the SAR wind retrieval shows that (1) the relative errors of most off-shore observation sta-
tions (13/14) are less than 20% , of which 7 stations less than 10% , and the standard deviation is 2. 29 m/s; (2) high consis-
tency has been found on the wind energy parameters (shape parameter and scale parameter) calculated by the SAR wind retriev-
al and the in situ wind; (3) compared with the control experiment, when the SAR wind retrieval assimilated into the numerical
model (WRF), it shows a significant improvement on the wind speed correlation coefficient at most of the observation stations
and some decrease in standard deviation as well as relative error, suggesting that high resolution SAR wind retrieval is able to
be applied to offshore wind resource assessment in China.

Key words Synthetic aperture radar (SAR), Wind retrieval. High resolution, Numerical simulation, Data assimilation, Off-

shore wind resources assessment
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Fig.1 Spatial distribution of the chosen in
situ sites over Hangzhou Bay
(The yellow needle-type objects represent the
marine or buoy stations and red balloon-type

object represents the offshore mast)
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(a. the original wind retrieval, b. wind retrieval through the box averaging)



610

3 BN P B 2 A Sl i 5 T
2GS A8 AR R o
CE AR S £ BBk 9 SAR TR #4250
Fig.3 Two in situ sites (yellow) and their

omparison SAR sites (red) over Hangzhou Bay
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Table 1 The number of comparing samples,
the correlation coefficient, relative error and
standard deviation for the in situ measurements

as compared with the SAR data

W5 FEA% MAERE  MXRZE EZm/s)
K9517 82 0.48 0.17 3.06
K9529 95 0.53 -0.15 2.72
K9554 82 0.61 -0.12 2.43
K9544 64 0.52 0.11 2.63
K9545 65 0.53 -0.13 3.59
K9533 65 0.64 0.01 2.86
K9568 65 0.73 -0.01 2.05
K9524 63 0.74 =0.05 2.36
58472 62 0.79 -0.01 1.90
58473 58 0.61 -0.07 2.63
K9541 59 0.78 —0.24 3.11
K9512 67 0.73 =0.04 2.39
58573 43 0.74 —-0.06 2.11
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Fig.4 Wind in situ speeds versus SAR wind speeds (a)

and wind rose (b) over Hangzhou Bay
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from the total 181 SAR images over Hangzhou Bay
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Table 2 The comparison results between the control experiment and assimilation

experiment validated by the in situ measurements

. B MRAEC MXRE ] PRHEZE (m/s)
M Il fk i ) I . i A Il i Al L)
K9517 50 0.79 0.78 -0.07 -0.08 2.08 2.17
K9529 51 0.72 0. 80 -0.07 -0.14 2.37 2.29
K9554 47 0.71 0.75 -0.14 -0.18 2.30 2.23
K9544 44 0.51 0.54 0.52 0.47 2.93 2. 80
K9545 44 0. 66 0.57 -0.16 -0.15 3.12 3.41
K9533 51 0.74 0. 83 -0.09 -0.10 2.58 2.25
K9568 51 0.74 0.82 0.12 0.04 2.18 1.81
K9524 49 0.75 0.72 0.02 0.00 2.50 2.63
58472 48 0.78 0. 80 —0.04 0.00 1.93 1.85
58473 50 0. 82 0.83 -0.08 -0.12 2.26 2.28
K9541 49 0.84 0.89 —-0.19 -0.20 2.77 2.56
K9512 49 0.79 0. 85 —0.08 -0.08 2.18 1. 89
58573 49 0. 82 0.90 -0.01 0. 00 1.92 1.42
31.5°N 7 4 B
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Fig. 7 Distribution of the simulated 10 m wind speed after
assimilating the SAR data over Hangzhou Bay (unit: m/s)
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