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Fig. 1 The process of obtaining the sea surface fusion wind
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Table 1 Satellite data information used in the
test (whole region)
HE R[] Hn g
HY-2B 202141 H31H 00:00:00 7026
20214E131H 12:00:00 6233
CFOSAT 202141 H31H 00:00:00 6419
202141 H31H 12:00:00 12928
MetOp-B 20214E1A31H 00:00:00 54982
20214E1H31H 12:00:00 55586
#z2 ZEXBINGFEEFNER
Table 2 Evaluation results of the whole regional
training model
R/e) R/ (ms™)
TA i [ P
RMSE; MAE; RMSE MAE
2021411 i 42.941 12.480 1313 0.917
31H

00:00:00 U_V_A_XGBoost 42.133 11.614 1.166 0.803

D S A XGBoost 39.497 12.490 1.083 0.774

HY-2B
20214F1 H JRlR 50.959 11.917 1.238 0.946

31H
12:00:00 U_V_A_XGBoost 48.910 10.757 1.118 0.853
D S A XGBoost 43.517 10.989 1.133 0.845
Rw/(°) R/ (m-s™)

TA i ] A

RMSE; MAE; RMSE MAE
20214E1H JR R 37.334 7.685 1.814 1.461

31H
00:00:00 U_V_A_XGBoost 35.012 7.150 1465 1.150
D_S_A XGBoost 35.529 8.060 1.434 1.107

CFOSAT

20214E1H JRIR 79.938 14.234 1.340 1.030

31H
12:00:00 U_V_A_XGBoost 78.729 13.814 1.194 0.903
D S A XGBoost 76.858 15.671 1.269 0.952
R/ ) R (mes™)

TA At ] (el

RMSE; MAE; RMSE MAE
202141 H JRlR 25232 9.860 1.270 0.940

31H
00:00:00 U_V_A_XGBoost 24.408 10.122 1.118 0.806
D S A XGBoost 24.391 10.063 1.053 0.771

MetOp-B

20214E1H B 32.589 8.530 1.190 0.883

31H
12:00:00 U_V_A_XGBoost 31.433 8.534 1.076 0.786

D_S_A_XGBoost 33.728 9.318 1.011 0.735

TE: IR R e e R
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Table 3 Satellite data information used in the test (land mask)

TR i} ] Bl ot
HY-2B 20214F1 431 H 00:00:00 7026
202141 H31H 12:00:00 6233
CFOSAT 20214F1H31H 00:00:00 6419
202141 H31H 12:00:00 12928
MetOp-B 20214F1H31H 00:00:00 54 977
20214E1 A31H 12:00:00 55575

F4  [FEMEBINSEIIENGR

Table 4 Evaluation results of land mask training model

Rua/e) - K/ (ms™)
TA Fi JE e
RMSE; MAE; RMSE MAE
20214E1 1 JRIR 42.941 12.480 1313 0917
31H
00:00:00 U_V_O_XGBoost 41.342 11.508 1.182 0.814
D_S_O_XGBoost 38.860 12.409 1.076 0.767
HY-2B
202141 H JRLR 50.959 11.917 1.238 0.946
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Table 5 Wind field fusion results of different machine

learning algorithms

LIPS i Bz e b2z

ERA-5 0.882 0.980 1.938
XGBoost 0.893 0.890 1.936
Random Forest 0.890 0.915 1.955
Adaboost 0.892 0.906 1.978
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Sea surface wind field smart fusion base on machine learning method

Zhang Wei"?, Du Chaofan?, Guo Anboyu', Song Xiaojiang', Shen Shiying?

(1. National Marine Environmental Forecasting Center, Beijing 100081, China; 2. School of Computer Science and Technology, Ocean Uni-
versity of China, Qingdao 266100, China)

Abstract: The assimilation fusion or interpolation fusion of the sea surface wind field based on multi-source data is

currently restricted by computing power. This paper proposes to train the XGBoost-based machine learning ERA-5

data correction fusion model in the overlapping area of the multi-source satellite data and the ERA-5 reanalysis

data,

and then use the model to quickly correct (machine learning inference) ERA-5 data, of which the ERA-5

whole area correction fusion it only takes about 2 seconds. Due to the rapidity of machine learning inference, the

entire sea surface fusion wind field can be constructed at a lower computational cost. This paper expands on typical

wind field variables such as 10 m wind speed, 10 m wind direction, U10 component and V10 component, taking in-


http://dx.doi.org/10.11924/j.issn.1000&#8722;6850.casb20191000706
http://dx.doi.org/10.11924/j.issn.1000&#8722;6850.casb20191000706
http://dx.doi.org/10.11924/j.issn.1000&#8722;6850.casb20191000706
http://dx.doi.org/10.3969/j.issn.1007&#8722;7596.2020.11.002
http://dx.doi.org/10.3969/j.issn.1007&#8722;7596.2020.11.002
http://dx.doi.org/10.3969/j.issn.1007&#8722;7596.2020.11.002
http://dx.doi.org/10.3969/j.issn.1007&#8722;7596.2020.11.002
http://dx.doi.org/10.3969/j.issn.1671&#8722;6647.2020.04.013
http://dx.doi.org/10.3969/j.issn.1671&#8722;6647.2020.04.013
http://dx.doi.org/10.3969/j.issn.1671&#8722;6647.2020.04.013
http://dx.doi.org/10.3969/j.issn.1671&#8722;6647.2020.04.013
http://dx.doi.org/10.11898/1001&#8722;7313.20190105
http://dx.doi.org/10.11898/1001&#8722;7313.20190105
http://dx.doi.org/10.11898/1001&#8722;7313.20190105
http://dx.doi.org/10.11898/1001&#8722;7313.20190105
http://dx.doi.org/10.1029/1998JC900091
http://dx.doi.org/10.1029/1998JC900091

158 WPE2ER 44 %6

to account the difference in sea and land distribution, using land masks to eliminate land areas, and constructing
D S A XGBoost, D S O XGBoost, U V_A XGBoost, U V_O_ XGBoost corrections model, and finally gener-
ate sea surface fusion wind field. By comparing the ERA-5 reanalysis data before and after the correction with the
satellite data, the above four models all reduce the gap between the ERA-5 reanalysis data and the satellite data. Es-
pecially in terms of wind speed, both root mean square error (RMSE) and mean absolute error (MAE) are effect-
ively reduced. In terms of wind direction, RMSE, and MAE, also show a decreasing trend. Using Tropical Atmo-
sphere Ocean Array (TAO) buoy data to evaluate the four XGBoost models, it is found that the U V_O XGBoost
model has the best correction results for ERA-5 data, and its correlation reaches 0.893, an increase of about 0.011,

and the results show that the fusion speed is greatly improved under the condition of ensuring the accuracy of wind
field.

Key words: XGBoost; HY-2B; CFOSAT; MetOp-B; ERA-5; sea surface wind field
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