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Applicability of ERA5 Surface Wind Speed Data in
the Region of “Two Oceans and One Sea”

CHEN Junzhi SHI Xiaohui WEN Min
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Abstract: The Western Pacific-South China Sea-East Indian Ocean (two oceans and one sea) region has an
important impact on the weather and climate, national security, as well as social economy of China. How-
ever, due to the limitation of data conditions, the existing research on high sea winds are mainly focused on
the offshore, resulting in the insufficient understanding of the temporal and spatial distribution, the char-
acteristics of changes and their mechanisms of high sea winds in the two oceans and one sea region. So, it
is urgent to use new high-resolution data for in-depth research, but at present, there are relatively few
comparative studies between ERAS reanalysis surface winds and the observation data. Therefore, this pa-
per compares the ICOADS moored buoy observation data with the ERAS5 reanalysis data in the two oceans
and one sea region, and the results show that the ERA5 reanalysis 10 m winds can well reflect the distribu-

tion and variation characteristics of sea surface wind field. In addition, the ERAS5 reanalysis data has high
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temporal and spatial resolution, long time-series and complete data records. Using the ERAS5 reanalysis

data is feasible and has certain advantages for climate analysis of high sea winds. However, it should be

noted that the ERA5 reanalysis surface wind speed generally has a systematic bias of underestimating the

observed wind speed. In particular, the greater the observed wind speed, the greater the deviation of

ERAS from the observed wind speed.

Key words: ERAS5, International Comprehensive Ocean-Atmospheric Data Set (ICOADS), 10 m wind

speed near the surface, two oceans and one sea, high sea wind
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Fig. 1 The distribution of the moored buoys (dot) in
the Western Pacific-South China Sea-East Indian Ocean
(Blue boxes A, B, C indicate the Yellow Sea-Bohai
Sea-Sea of Japan (SQJ) sea area, the Eastern Indian
Ocean sea area and the Western Pacific sea
area respectively, blue dots are the representative
stations with good data quality in each sea area,
and green dots are the representative
stations with the maximum wind speed
=20 m+ s ' during a strong wind
in the Yellow Sea-Bohai Sea-SOJ)
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Table 1 Sample size of hourly wind speed at each buoy station by each season, year and high wind in the three

sea areas, and comparison of geographical location between the buoy station and the nearest ERAS grid point in 2020

_— - FEAR /A TR bR A5 ERAS #% s {7 &
SAF HE HZE e B B 4E/SN ZE/E 4iE/N ZE/)°E
21229 8610 2155 2177 2133 2145 1413 37. 46 131.11 37.5 131
22101 7939 1770 2042 2021 2106 735 37.24 126. 02 37.25 126
22102 8016 2098 1708 2089 2121 816 34.79 125.78 34.75 125.75
22103 8457 2172 1971 2152 2162 1276 34 127.5 34 127.5
22104 8126 2170 1717 2152 2087 1134 34.77 128.9 34.75 129
22105 8395 2160 2174 1904 2157 1273 37.54 130 37.5 130
22106 8309 1814 2183 2151 2161 1593 36. 35 129.78 36. 25 129.75
ERei 22107 8390 1925 2174 2152 2139 1877 33.08 126.03 33 126
- 22108 8472 2159 2157 2096 2060 866 36. 25 125.75 36. 25 125.75
H 4 22183 7817 2129 2063 1678 1947 505 34.73 126. 24 34.75 126. 25
a3 22184 7424 2027 1589 1980 1828 1226 33.79 126. 14 33.75 126. 25
22185 8396 2145 2054 2055 2142 945 37.09 125.43 37 125.5
22187 8645 2127 2190 2162 2166 2202 33.13 127. 02 33.25 127
22188 8596 2145 2163 2135 2153 1215 34.39 128. 23 34.5 128. 25
22189 8662 2171 2184 2155 2152 1718 35.35 129. 84 35.25 129.75
22190 8322 2165 1860 2144 2153 1162 36. 91 129. 87 37 129.75
22191 7864 2116 2104 2150 1494 1217 36.13 124. 06 36.25 124
22192 7975 2153 2188 2147 1487 1145 34 123. 26 34 123.25
52001 8437 2142 1995 2139 2161 105 2 165 2 165
52002 8447 2146 2020 2126 2155 134 —2 165 —2 165
) 52003 8418 2164 1999 2090 2165 200 5.1 165 5 165
?;f; 52004 8412 2140 2011 2110 2151 279 —5 165. 2 —5 165. 25
52006 8489 2161 2028 2135 2165 738 8.1 165.1 8 165
52316 8419 2134 2016 2129 2140 252 —8 179.9 —8 180
52321 6331 2080 0 2085 2166 77 0.1 165. 2 0 165. 25
23001 3144 765 832 751 796 83 0.08 80. 41 0 80.5
23009 2822 727 724 654 717 170 15. 04 89.05 15 89
23012 2952 782 762 682 726 93 7.94 67.1 8 67
23013 2938 766 749 673 750 43 4.22 66. 67 4.25 66.75
23014 3010 784 769 688 769 40 1.78 66. 7 1.75 66.75
P 23016 3024 787 766 692 779 44 —1.61 66. 82 —1.5 66.75
e, 23091 2572 648 646 634 644 195 17.82 89.22 17.75 89.25
23451 2684 657 703 662 662 263 14.95 68.97 15 69
23452 2714 655 714 677 668 251 12.05 68. 65 12 68.75
23453 2456 544 667 650 595 36 8.18 73.29 8.25 73.25
23454 2634 671 665 637 661 92 10. 32 72.61 10. 25 72.5
23460 2051 675 695 231 450 63 6.57 88.35 6.5 88.25
23497 2359 553 661 528 617 497 10. 62 72.3 10. 5 72.25
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Fig. 2 Percentage distribution curve of wind
scale for buoy observations and ERA5

reanalysis surface wind speed in 2020
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(a) Yellow Sea-Bohai Sea-SOJ, (b) Eastern Indian Ocean, (c) Western Pacific
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Fig. 4 Variation of hourly sea surface wind speed deviation with buoy
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(a) Yellow Sea-Bohai Sea-SOJ, (b) Eastern Indian Ocean, (¢) Western Pacific
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Table 2 Statistics of hourly ERAS reanalysis surface wind speed relative to the observed

data of the moored buoys in three sea areas in 2020

WK FARF R ERAS -3 X AH T i 22 -2y i 22 265 %5 i 22 W6 78 ¥yor MR 2
/(mes 1) /(mes 1) /% /(mes 1) /(mes 1) /(mes 1)
- H A 6.8 6.2 —8.3 —0.6 1.5 0.8677 1.9
[N e 5.7 5.3 —6.4 —0.4 1.2 0. 8032 1.6
AREN 5.8 5.2 —10. 2 —0.6 1.2 0. 8504 1.6
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Fig. 5 Temporal evolution of hourly surface
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to 08:00 UTC 8 January 2020
(a) No. 21229, (b) No. 22105, (¢) No. 22189
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Fig. 6 ERAS reanalysis (wind vector) and the observed buoys (red barb) of the 10 m wind field every 4 h in
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Table 3  Statistics of daily ERAS maximum 10 m wind speed reanalysis data relative to

the observed wind speed of the moored buoys in three sea areas in 2020
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Fig. 8 Average deviation of daily maximum zonal and meridional wind speed

of each buoy station from ERA5 maximum 10 m wind speed reanalysis data in 2020
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