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Fig. 1 Location of 7 nearshore buoys off US West Coast

used to evaluate ASCAT coastal wind product
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Table 1 Information list of the NDBC buoys
T A Z DR BE /m B PR S/ km
46013 38. 242°N 123.301°W 5 22
46014 39.235°N 123. 974°W 5 17
46027 41.850°N 124. 381°W 5 13
46028 35. 741°N 121. 884°W 5 41
46041 47.349°N 124.708°W 5 34
46042 36. 785°N 122. 469°W 5 35
46086 32.491°N 118.034°W 5 85
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Fig.2 Location of 8 nearshore buoys off China Coast

used to evaluate ASCAT coastal wind product
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Table 2 Information list of China nearshore buoys
TR A R WAL BE /m 2 5 B /km
54558 39.25°N 120. 58°E 10 57
54641 38.85°N 118.55°E 10 8
58573 29.75°N 122. 75°E 10 34
58768 27.53°N 121. 40°E 10 39
58951 25.50°N 120. 32°E 10 45
59334 23.64°N 118. 20°E 10 54
59515 22.33°N 117. 34°E 10 110
59765 20. 75°N 111. 66°E 10 85
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Table 3 Comparison between ASCAT coastal wind products and US West Coastal buoy wind observations

Fhr 5 VCRCHEAR X2/ (m e s D SR i) - ¥ 4 22/ () GG B DRI #1638
46013 298 0. 82 22.69 0.97 0.78
46014 282 1.59 25.11 0.93 0.57
16027 178 2.14 31.72 0. 90 0.55
46028 349 0.77 15. 02 0.97 0.87
46041 334 0.92 25.70 0.96 0. 67
46042 328 0.74 16.52 0.96 0.78
46086 354 0. 68 21. 86 0.94 0.74
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Fig. 3 Correlation coefficients between ASCAT coastal wind products and US West Coastal

buoy wind observations in 2012
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Table 4 Comparison between ASCAT coastal wind products and US West Coastal

buoy wind observations according to wind speed
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Fig. 4 Wind differences between ASCAT coastal wind products and US West Coastal

buoy observations (a)wind speed, (b) wind direction
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Wind rose diagram of root mean square error between ASCAT coastal wind products

and US West Coastal buoy observations

(a)wind speed root mean square error(unit:m =+ s~ 1),

(b)wind direction root mean square error(unit: (°))
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Table 5 Comparison between ASCAT coastal wind products and China nearshore buoy wind observations

Fhis FEAR WS- 2%/ (m 5™ Wi - 25/ (O A AH G R B DALl G AR B
54558 204 1.33 136. 10 0.94 0.06
54641 141 8.37 53.63 0.42 0.55
58573 274 2.48 36. 27 0. 87 0.77
58768 196 1.12 30.18 0.96 0.95
58951 173 1.27 38.04 0.97 0.78
59334 124 1.60 40. 86 0. 96 0.83
59515 137 1.15 26.92 0.98 0.93
59765 160 1. 06 29. 64 0.96 0.92




%43

BN ASCAT i f2 M 7™ dih 5 3 17 P2 AR WL K3 %) HE 451

4.2 ASCAT i K375 B EEiFRT I

FRAE 3R 4347 7T %1, ASCAT i 5 K% 5 ) g
T 30 T AT R R TR A Y XL L 5 R 2 SR
ASCAT i B2 K37 5 1% A% 54641 W8I XU 1 S 15 1
ZEN 8.37 m+ s AT bR T B O 25 B R L
PR RECH 0,42, 8 A b i A & R B /D
ASCAT i R 5 7% b5 54558 JRGHE A 5 P 1R 47
IEF] 0. 94, KU S 22/, R 1.33 mo» s 'L {H R
] V- 294 25k 136. 10°, KUl A OG R ECh 0. 06, BIR
FATEM . HG 45 R BR A 652% M1 Bl AS-
CAT iz /7 W A 18] 5 77 bR 54558 JRU T A 25 180° /2
A5 B0 5 1 W AR s (B 6) . B 6 n] %0, ASCAT
IR X 5 TR AR 54558 7E § XU 1) A IR ) A 25 B
Kk 126, 8%, A8 PH K5 1) (g K A 22 B /s
94. 6%, ASCAT i f# W37 5 F b5 54641 194 X7 [0)
£ DR i 22 35 Ky 47, 3%, 76 g XU ) 149 XL 1o Al 22 s
/Ny 26.6°, ASCAT i 5 3 5 3 W9 A T2 b 19 XL 1)
I 221645 7 1) B4 0 A3 R E AR — 350 AEL B PR OR U85 7R A
54558 1E45 KUIm] b i f 22 4K H L 5 T bR 54641
FA D 25 A B R I 7 1) . ASCAT i 2 Kb 5
IRV R O 22 SR T TR VR R
K R E (GEit a5 R o 57 bR 54641 W
DRI i 2 R %0745 B9 (8 km) o /N AS-
CAT i j7 W37 1 25 0] 43 BE 3212, 5 ks PEFR 54558 B
FREGIE .o 57 km, i KT ASCAT i 52 KU i 25 18] 43
B, A A7 AE Bl b 5 2 TP ASCAT S 0RS B .
Hos R 5 i — 250
4.3 AEREFRWEITDH

M 260 Hl,20124E1—6 A ASCATIE # K

L5 v [ G R I S DE SRR AR 1409 X
R 2N 1.7 m e s, R S 24 22 0
32.73%, MU AH OC AR B 0. 92, U] AH O AR B
0.63, AR 3 m« s DA & SREA R Y
180 S BRARR XA AR XU SF- 4 i 22 B AR 9 06« KU Ti)
P2 22 b 44 06 L IXUHE R 56 2R B A 1 3k F)
0. 93, IR AH I AR KM 0. 63 HE I E] 0. 73, 5 AH & R EL
HiRE] 0. 01 8 F K. UL ) 5 [ 75 10 1 97 A
Xt 2 FRAREL » 59 B AV XU A AR m ) S 42 vy ASCAT
AT X XL i K L (ELS XGRS B 52 T A R

B 6 20124 1—6 H ASCAT iE&E KI5
rf ]V RS T AR T R 25
1 XL P oz )

Fig. 6 Wind rose diagram of wind direction

mean error between ASCAT coastal
wind products and nearshore buoy data
of Bohai Sea in China from January

to June in 2012 (unit: (%))
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Table 6 Comparison result between ASCAT coastal wind products and

China nearshore buoy wind observations according to wind speed
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Evaluation of ASCAT Coastal Wind Product Using Nearshore Buoy Data
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Abstract

The new scatterometer advanced scatterometer (ASCAT) on board MetOp-A satellite provides surface
wind speed and direction over global ocean. Providing accurate nearshore wind data from satellites is chal-
lenging because satellite data are unavailable very close to shore due to the contaminating effect of the
land. Besides, land-sea breezes and shore topography produce small space scale and time-scale wind varia-
tions that can be smoothed by the satellite’s space averaging and aliased by the satellite’s twice-a-day sam-
pling. The complexity of nearshore winds is one of the prime causes that the regions are so important. For
example, over one-third of the total marine fish catch occurs within nearshore zone.

The accuracy of ASCAT coastal wind product is determined through various comparisons with buoys.
The nearshore buoys used in the comparisons locate in US West Coast and China Coast. As the time inter-
val of US West Coast buoy wind is 10-minute interval and the spatial resolution of ASCAT wind product is
12.5 km, a scatterometer wind and a buoy wind measurement are considered to be collocated if the distance
between the wind vector cell center and the buoy location is less than 12. 5 km and if the acquisition time
difference is less than 5 minutes in US West Coast. As the time interval of China Coast buoy wind is 1
hour, the acquisition time difference is less than 30 minutes in China Coast. The buoy winds at a given an-
emometer height are converted to 10 m neutral winds in order to enable a good comparison with the 10 m
scatteromter winds. The time ranges of wind data used for comparison from US West Coast buoys and
China Coast buoys are the whole year of 2012 and the first half year of 2012 individually.

It shows that the accuracy of the wind speed of ASCAT product is high and the accuracy of the wind
direction of ASCAT product is influenced by several factors, such as the distance from coast, wind speed
and wind direction. The overall wind speed correlation coefficient between buoy data and ASCAT product
is 0. 94, and wind speed correlation coefficients between each buoy and ASCAT product are all above 0. 9.
The overall wind direction correlation coefficient between buoy and ASCAT product is 0. 71, and the wind
direction correlation coefficient between the nearest buoy and ASCAT product is only 0. 55. Processing the
satellite data by discarding observations recorded in light winds (below 3 m * s™') can improve the accura-
cy of the ASCAT wind products by reducing the mean bias of wind direction from 21. 89°to 11. 83°, and the
wind direction correlation coefficient increased from 0. 71 to 0. 84. In addition, the accuracy of the wind
flow from land is low, while the accuracy of the wind flow from sea is higher. In most China nearshore re-
gions, the applicability of ASCAT coastal wind product is good, but in Bohai Sea, the effect of topography
on ASCAT coastal wind product is apparent.

Key words: coastal area; ASCAT; buoys



