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Table 2 Verification of ASCAT velocities at buoys
biREs T2/ (m s W RiRZE/(m - s™ 1) A
A5999 2.82 3.46 409
A5904 2.40 3.15 313
A5901 0.55 1.93 249
A5906 0.27 1.09 258
A5903 10. 03 11. 23 179
A5902 4.92 5.81 386
A5905 3.78 4. 39 184
58573 1.08 1.79 1118
58599 0.50 2.64 268
58696 1.11 3.02 289
58768 —0.03 1. 25 1000
58767 0.17 2.18 120
58951 0.23 1.23 142
59334 0.25 1. 43 143
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Table 3 Error comparison of ASCAT velocities before and after regressions

e PEA T FERZE (mes D BT RESE/(m e s D)
G ETE Wi TIE G TIER ITIEHG TERG
A5999 300 109 2.61 —0. 26 3.23 1.92
A5904 220 93 1.82 —0.79 2.67 2.12
A5901 180 69 0. 86 0. 39 2.08 1.92
A5906 180 78 —0.01 —0.31 0.97 1. 04
A5903 120 59 8.95 —0.59 10. 07 2.61
A5902 280 106 4. 20 —0. 64 5.09 2.67
A5905 130 54 3. 90 0.77 4. 40 2. 00

58573 800 318 1.19 0.16 1.99 1. 60

58599 190 78 1.49 1.25 3.39 3.41

58696 200 89 2.21 1.54 3.74 3. 44

58768 700 300 0. 04 0.08 1.38 1.38

58767 80 40 0. 44 0.42 3. 40 3. 39

58951 100 42 0.55 0.42 1.92 1. 90

59334 100 43 0.00 —0.42 1.64 1.70
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Fig. 1

The distribution of coefficients of ASCAT velocity errors

to station distances from Sep 2010 to Sep 2014
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Table 4 Comparison of two methods on ASCAT velocity corrections

FHZE/(me s )

Iy aRiR 22/ (m » s™1)

WETrik s A TR TER TR TER
A5999 109 2.82 0. 64 3. 46 2. 09
A5904 313 2. 40 —0.13 3.15 2.06
4B A5901 249 0.55 0. 49 1.93 1.91
o A5906 258 0.27 —0.98 1. 09 1. 44
;; A5903 179 10. 03 6. 25 11.23 7.46
i A5902 386 1.92 1.57 5.81 3.24
T A5905 184 3.78 0.18 4.39 2.03
. 58573 1118 1.08 0.14 1.79 1. 46
58599 268 0.50 —0.17 2,64 2.61
58696 289 111 0. 81 3.02 2,94
A5999 130 2.74 0.94 3. 41 1. 96
A5904 115 2.01 —0.31 2.97 1.52
4B A5901 51 1.07 0.94 2.21 2.14
i A5906 236 0.33 —1.30 1.08 1.79
i A5903 167 10. 62 7.98 11.58 9.02
f} A5902 262 3.77 0. 09 1.65 2.50
F A5905 184 3.78 0.72 1.39 2.32
" 58573 268 1.19 —0.01 1.99 1.51
58599 237 0.58 —0.03 2. 68 1. 84
58696 238 1.03 0.67 2.92 2.06
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(a)without corrections, (b) corrected by regression, (¢)corrected by considering errors,

(d)corrected by considering errors with AWS data
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Abstract

Based on ASCAT wind velocities, observations of 14 meteorological buoys in the offshore East China
Sea, and 249 automatic weather stations (AWS) along coastal Zhejiang Province from 2010 to 2014, verifi-
cation and correction methods are implemented on ASCAT wind velocities and buoy observations. The a-
nalysis indicates ASCAT wind velocities are overestimated for all the 14 buoys in comparison with observa-
tions, but only 5 of them, all located off Zhoushan Archipelago, hold deviations greater than 2 m « s !
with mean bias of 4. 79 m ¢ s™', and the mean bias for the rest buoys is only 0. 46 m * s~'. Results also im-
ply ASCAT wind velocities are not only related to distances away from the coastal line, but also to the lo-
cal terrains. Regression methods are applied to investigate relations between ASCAT wind velocities and
observations at all the buoys with regression and independent test samples ratio of 70% to 30%. It shows
that linear regression can help reduce ASCAT wind deviations at all the buoys, decreasing the mean bias
from 2.02 m+ s ' down to 0. 14 m « s ', especially at those stations with big errors. The relation of AS-
CAT deviations among buoys is also studied, indicating there is a positive correlation between the ASCAT
wind errors and distances for buoys within 160 km, the closer the distances between buoys are, the bigger
the coefficients are, with the logarithmic fitting taking advantages of the linear fitting. Two methods,
namely regression and deviation, are carried out to make corrections on ASCAT wind velocities, with ef-
fective radius taken into account while doing inverse distance weighing interpolations. Results show the
mean deviations and root mean square errors decrease obviously after revision, two methods reduce the
mean biases by 1.86 m + s '(67.9%) and 1. 74 m + s ' (64.2%), and reduce the root mean square errors
by 1.19 m s '(29.2%) and 0. 89 m « s '(29. 6%) ,repectively. Case study on the regression method is
carried out with corrected ASCAT wind velocities compared with the 10 m wind fields at lead time 0 h of
European Centre for Medium-Range Weather Forecasts (ECMWF) fine model (resolution of 0. 25° X
0.25%). It shows that two methods are proved positive and can help decrease mean wind deviation. Further
analysis shows that the deviation method gets the least mean deviation when AWS observations are taken

into account, implying that the enhancement of station resolution can help increase the correction result.

Key words: ASCAT; buoys; wind velocity corrections



