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Fig. 1 Backscattering coefficient observed by HY-2B satellite

radar altimeter
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Fig.4 Sea surface wind speed observed by HY-2B satellite

radar altimeter
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Table 3 Comparison results between HY-2B satellite and Buoy
41044 in 2019

FERL 4axd O
5 B IR BE) WL 78 R/ R/ BEE/
(m-sﬁl)(m-sfl) km
TR 2143 21.38°N,59.15°W 83
1 4H4H 01 60
41044 21:40 21.59°N,58.63°W 8.2
TA 21:43 21.38°N,59.15°W 86
2 6H27H 01 59
41044 21:40 21.59°N,58.63°W 8.7
TA 21:43 21.60°N,59.21°W 938
3 7H25H 06 60
41044 21:40 21.59°N,58.63°W 92
PAE 2143 213°N,59.14°W 57
4 8H22H 09 60
41044 21:40 21.59°N,58.63°W 76
TR 21:44 21.45°N,59.18°W 8.7
5 9HI19H 13 59
41044 21:40 21.59°N, 58.63°W  10.0
TR 21:44 21.49°N,5921°W 95
6 12H12H 02 61
41044 21:40 21.59°N,58.63°W 9.7
PAE 21:44 215°N,5921°W 109
7 12H26H 14 6l
41044 21:40 21.59°N,58.63°W 95
+£4 HY-2BILELS 41044 3452020 EHIBLE XA E R
Table 4 Comparison results between HY-2B satellite and Buoy
41044 in 2020
B 4aXd 0
T B WIS i WL 78 K/ Rz HiEs/
(m's ) (m-s?) km
TAE 21:44 21.42°N,5923°W 93
1 1H9H 03 6l
41044 21:40 21.59°N,58.63°W 96
TE 21:44 2151°N,59.21°W 116
2 2J16H 0 6l
41044 21:40 21.59°N, 58.63°W  10.6
T2 21:44 21.62°N,59.23°W 77
3 4A16H 03 60
41044 21:40 21.58°N,58.63°W 8.0
TAE 21:45 21.56°N,59.20°W 6.2
4 S5H28H 03 59
41044 21:50 21.58°N,58.63°W 6.5
TAE 21:45 21.62°N,59.23°W 1.4
5 7H23H 05 58
41044 21:40 21.59°N, 58.63°W  10.9
T2 21:44 21.62°N,59.23°W 67
6 9A3M 04 S8
41044 21:40 21.59°N,58.63°W 7.1
T2 21:44 2145°N,59.18°W 122
7 9A17H 0 59
41044 21:40 21.59°N,58.63°W 122
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Hk4 =6 HY-2B B E5 51000 345 2019 £ HIRLL X 45
BERL 4kt L Table 6 Comparison results between HY-2B satellite and Buoy
P HI O WIE pURIIE A W/ w2 B/ 51000 in 2019
(m's H)(m's") km
. . MR st LI
TA 21:44 21.58N,59.22°W  10.0 B B W R FUNI A= W/ R/ B/
g 10A1H 1.2 61 (msy(ms") km
41044 21:40 21.59°N, 58.63°W 88
TAE 16:31 23.54°N, 153.47°W 104
TAE 21:44 21.62°N, 59.23°W 6.1 1 4A21H 1.4 33
9 10H15H 0.3 59 51000 16:50 23.528°N, 153.792°W 11.8
41044 21:40 21.59°N, 58.63°W 6.4
TAE 16:31 23.51°N, 153.48°W 99
TR 21:44 21.51°N,59.19°W 103 2 6H2H 04 32
10 11H12H 0.2 58 51000 16:50 23.528°N, 153.792°W 9.6
41044 21:40 21.59°N, 58.63°W  10.1
TA 16:31 23.50°N, 153.45°W 9.0
TAE 21:44 21.62°N,59.23°W 144 3 6J116H 17 34
11 12H24H 0.8 58 51000 16:50 23.528°N, 153.792°W 10.7
41044 21:40 21.59°N, 58.63°W  13.6
TAE 16:31 23.34°N, 153.53°W 9 ]
4 6J130H 1.5 34
N :50 23.528°N, 153.792°W 10.
%5  HY-2B D25 41044 5347 2021 FEHIR XI5 R 31000 16:50 106
Table S Comparison results between HY-2B satellite and Buoy AR 16:31 23.53°N, 15348°W 103
. 5 8H25H 08 32
41044 in 2021 51000 16:50 23.528°N, 153.792°W 9.5
[ PG A VNS TR 1631 23.50°N,153.49°W 95
TS B W FURIE AT R/ w2/ B/ 6 9HSH 03 32
(m's H)(m's") km 51000 16:50 23.528°N, 153.792°W 9.8
TAE 21:46 21.56°N,5921°W 6.0 TR 16:31 23.52°N,153.49°W 119
1 2H4H 1.5 60 7 9H22H 03 32
41044 21:40 21.59°N,58.63°W 75 51000 16:50 23.528°N, 153.792°W 11.6
TAE 21:44 2147°N,59.19°W 102 TR 16:32 23.53°N, 153.49°W 82
2 2HI8H 13 59 g 11H3H 0.1 32
41044 21:40 21.59°N,58.63°W  11.5 51000 16:50 23.528°N, 153.792°W 8.3
TAE 21:44 2147°N,59.19°W 8.1 TA 1631 23.55°N,153.49°W 9]
3 3HI8H 1.5 60 9 I12A1H 1.6 31
41044 21:40 21.59°N,58.63°W 9.6 51000 16:50 23.528°N, 153.792°W 10.7
TAE 21:44 21.60°N,5921°W 83 TR 16:31 23.54°N, 153.49°W 8.1
4 S5SHI3H 03 60 10 12H15H 1.8 31
41044 21:40 21.59°N,58.63°W 8.6 51000 16:50 23.528°N, 153.792°W 9.9
TAE 21:46 21.59°N,5921°W 62 TR 16:31 23.53°N,153.47°W 90
5 6H24H 05 60 11 12H29H 09 32
41044 21:50 21.59°N,58.63°W 57 51000 16:50 23.528°N, 153.792°W 9.9
TR 21:46 21.61°N,59.21°W 7.7
6 6J10H 0.6 60
41044 21:50 21.59°N, 58.63°W 7.1 - "
£7 HY-2B L E5 51000 ;345 2020 £ HIBEL X 45
= . o o
BAE 2146 21.60°N,59.21°W  10.0 Table 7 Comparison results between HY-2B satellite and Buoy
7 7HS8H 04 60
41044 21:50 21.59°N, 58.63°W 96 51000 in 2020
TAE 21:46 21.59°N,59.21°W 114 ML 2t S,
g8 8HI9A 03 6l B9 B IR B e FUNI A= Wy R BEE
41044 21:50 21.59°N,58.63°W  11.7 (m's H(m's") km
T 21:46 21.59°N,59.21°W 6.3 TA 16:31 23.57°N, 153.49°W 7.1
9 9H2H 0.8 60 1 1712H 1.9 30
41044 21:50 21.59°N,58.63°W 7.1 51000 16:50 23.528°N, 153.792°W  15.2
TR 21:47 21.59°N,59.21°W 82 TE 16:31 23.54°N, 153.49°W 85
10 9HI16H 0.5 58 2 2J123H 14 31
41044 21:50 21.59°N,58.63°W 7.7 51000 16:50 23.528°N, 153.792°W 9.9
TR 21:47 21.59°N,59.21°W 96 TE 16:31 23.53°N,153.48°W 99
11 12/9H 02 60 3 3A22H 0.1 32
41044 21:50 21.59°N, 58.63°W 98 51000 16:50 23.528°N, 153.792°W 94
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Sk 7 HHR8
FAJRC st XL s, FAX, st S
F5  HE WUPE EE) SIS WG/ w2 MR/ Fe o HE UUMYR AsE SIS WG/ R IR/
ms )(ms") km (m's H(m's") km
TAE 16:31 23.45°N,153.49°W 90 TR 1634 23.6°N, 153.47°W 106
4 5H3H 17 32 3 3H7H 21 34
51000 16:50 23.528°N, 153.792°W 7.3 51000 16:30 23.528°N, 153.792°W 12.7
TR 16:33 23.55°N, 153.47°W 8.8 TR 16:31 23.55°N, 153.49°W  10.9
5 S5H17H 01 33 4 3H21H 04 31
51000 16:30 23.528°N, 153.792°W 8.9 51000 16:30 23.528°N, 153.792°W 11.3
TR 16:33 23.54°N, 153.47°W 7.9 TR 16:31 23.52°N, 153.48°W 95
6 6/14H 02 33 5 5H2H 03 32
51000 16:30 23.528°N, 153.792°W 8.1 51000 16:30 23.528°N, 153.792°W 9.8
T 16:33 23.50°N, 153.48°W 86 TR 16:31 23.50°N, 153.48°W  10.7
7 7TH12H 1.1 32 6 S5H16H 05 32
51000 16:30 23.528°N, 153.792°W 9.7 51000 16:30 23.528°N, 153.792°W 10.2
TAE 16:33 23.50°N, 153.48°W  16.6 TR 16:35 23.55°N,153.47°W 84
g8 7H26H 19 32 7 7HI11H 07 32
51000 16:40 23.528°N, 153.792°W 14.7 51000 16:30 23.528°N, 153.792°W 9.1
THE 16:31 23.55°N, 153.47°W  10.5 TAE 16:35 23.51°N, 153.50°W  10.9
9 8H9H 07 33 g8 7H25H 21 30
51000 16:30 23.528°N, 153.792°W 9.8 51000 16:30 23.528°N, 153.792°W 8.8
THE 16:31 23.55°N,153.48°W 75 TR 1635 23.6°N,153.5°W 139
10 8H23H 04 32 9 8H22H 21 36
51000 16:30 23.528°N, 153.792°W 7.1 51000 16:30 23.528°N, 153.792°W 11.8
TAE 16:31 23.51°N, 153.49°W  10.0 TR 16:35 23.55°N, 153.47°W 82
11 9J6H 08 31 10 9H5H 07 33
51000 16:30 23.528°N, 153.792°W 92 51000 16:30 23.528°N, 153.792°W 7.5
T 16:31 23.52°N, 153.49°W 8.8 TR 16:35 23.56°N, 153.44°W 96
12 9H20H 07 31 11 9HI19H 0.6 36
51000 16:30 23.528°N, 153.792°W 8.1 51000 16:30 23.528°N, 153.792°W 9.0
TAE 1631 23.55°N,53.48°W 102 TR 16:35 23.56°N, 153.44°W 90
13 10H18H 05 33 12 10H3H 0.6 36
51000 16:30 23.528°N, 153.792°W  10.7 51000 16:30 23.528°N, 153.792°W 8.4
THE 1631 23.56°N,153.47°W 65 TR 16:35 23.55°N, 153.47°W 14,0
14 11H15H 05 32 13 11H28H 14 33
51000 16:30 23.528°N, 153.792°W 7.0 51000 16:30 23.528°N, 153.792°W 12.6
T 16:31 23.52°N,153.48°W 99 TAE 16:31 23.53°N, 153.48°W  10.1
15 11H29H 03 32 14 12A12H 0.6 32
51000 16:30 23.528°N, 153.792°W 10.2 51000 16:50 23.528°N, 153.792°W 9.5
TR 16:31 23.54°N, 153.47°W 144 TR 16:31 23.53°N, 153.48°W 125
16 12H27H 0.8 33 15 12H26H 1.4 32
51000 16:30 23.528°N, 153.792°W 13,6 51000 16:50 23.528°N, 153.792°W 11.1
£8  HY-2B L2 51000 5347 2021 S IBEL X 55 R 2T 2.0 miso 5 M C6) T3 19 1 AR 22
Table 8 Comparison results between HY-2B satellite and Buoy (RMSE) & 0.98 m/s, T2 & FIVF bR B9 AH =114 0.82,
51000 in 2021 _
1 . 2
BERL 4ohf WL RMSEWo,w) = |- [Wold-w.(0] (6)
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A, m R HE XS BOIE S B w, R AR B RURUE ;7
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| 1A24H 06 32 BERES YN[y
51000 16:30 23.528°N, 153.792°W 133 . o o
Qo 11 PR, A LNV T XU W, PR AR R AL
TE 1631 23.53°N,153.49°W 113 . N . . .
2 2f26H 01 31 IATHE w, 2 %5 152 22 B KT 3k 4.2 m/s; T3 A2 LI B4R XL 5
51000 16:30 23.528°N, 153.792°W 11.4
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Y B DAL S SO T i
42 AXAFEEBERIEHRERMETEGN

AN T AR I S Ty s, T PEAL O AR [
R B RS M. 13X B AR S v R 2 Jason-3
TR b, B Y BE XX 5 NDBC [ 77 A1 41047 17
# 9 Jason-3 TE L 41047 FIREIFELL X E R
Table 9 Comparison results between Jason-3 satellite and Buoy 41047

LEXFPEAl o R bR 41047 7 F A6 K P90 #F Ay A6 6 1
TR (] 3). B LT R BE R 2016-2018 4F,
29 FEN 12 R8s i Hoxd 25 5, 48 33 A DS e 208 o
W, HE LA BOHE 5 4 R 220 2.4 /s, oAt 8 1
ik # 8 ft F 2 m/s, RMSE 4 0.96 my/s, 56 2 5t N
0.88. HH LU X B iE 2 B AR SO kX TR 2E PR

5 H ) SRR SIS B XU/ (mes ) 2R 2% (mes ) S 557 5 5 /km

A 11:11 27.22°N, 70.72°W 6.9

1 2016441 15H 1.0 79
41047 10:50 27.46°N, 71.47°W 79
TA 09:10 27.20°N, 70.71°W 10.5

2 201644 25H 1.5 80
41047  08:50 27.46°N, 71.47°W 9.0
A 01:04 27.24°N, 70.68°W 5.9

3 20164F614H 0.4 82
41047  01:10 27.46°N, 71.47°W 55
A 21:01 27.22°N, 70.70°W 5.4

4 2016476123 H 0.1 81
41047  21:00 27.46°N, 71.47°W 55
A 14:57 27.22°N, 70.71°W 46

5 20164723 H 0 80
41047 15:00 27.46°N, 71.47°W 46
A 06:51 27.26°N, 71.69°W 79

6 20164F9 1H 1.1 80
41047  07:00 27.46°N, 71.47°W 6.8
A 00:46 27.20°N, 70.70°W 8.7

7 20164E10A 1H 0.3 81
41047  00:50 27.46°N, 71.47°W 9.0
TA 22:45 27.21°N, 70.71°W 15.2

8 20164E10A 10H 0.2 80
41047  22:50 27.46°N, 71.47°W 15.0
TA 20:43 27.21°N, 70.71°W 12.8

9 20164E10A20H 0.6 80
41047  20:50 27.46°N, 71.47°W 12.2
A 18:42 27.22°N, 70.71°W 8.7

10 20164E10A30H 1.1 80
41047 18:50 27.46°N, 71.47°W 9.8
A 12:38 27.24°N, 70.69°W 9.6

11 20164E11 A29H 0.4 81
41047 12:50 27.46°N, 71.47°W 9.2
A 08:35 27.21°N, 70.70°W 8.7

12 20164E127 19H 0.5 81
41047  08:40 27.46°N, 71.47°W 9.2
TA 10:18 27.21°N, 70.70°W 10.9

13 20174F4H7H 0.1 81
41047 10:20 27.46°N, 71.47°W 10.8
A 04:14 27.22°N, 70.70°W 6.6

14 20174E5H17H 1.5 81
41047  04:20 27.46°N, 71.47°W 51
TA 21:52 27.21°N, 70.71°W 12.4

15 20174E10A2H 0.7 80
41047  22:00 27.46°N, 71.47°W 13.1
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gR9
5 HiH WP EHE) pURIUT A I RURHE/(m-s ) Y RFiRE (s S 5 0 B /km

BE 17:49 27.21°N, 70.71°W 10.7

16 20174£10A22H 0.7 80
41047  17:50 27.46°N, 71.47°W 10.0
BE 15:47 27.21°N, 70.71°W 95

17 20174E11A1H 0.6 80
41047  15:50 27.46°N, 71.47°W 10.1
TA 13:46 27.24°N, 70.69°W 10.1

18 20174E11A11H 13 81
41047 13350 27.46°N, 71.47°W 114
TE 11:45 27.23°N, 70.70°W 13.5

19 2017411 A21H 0.9 80
41047  11:50 27.46°N, 71.47°W 14.4
TE 09:43 27.23°N, 70.70°W 9.2

20 20174E12A1H 12 80
41047  09:50 27.46°N, 71.47°W 8.0
TA 07:42 27.22°N, 70.70°W 12,6

21 20174E12A11H 24 81
41047  07:40 27.46°N, 71.47°W 102
TE 01:37 27.28°N, 70.67°W 13.5

22 201841 H 10H 1.7 81
41047  01:50 27.46°N, 71.47°W 118
TE 15:30 27.21°N, 70.71°W 11.0

23 20184228 H 2.0 80
41047  15:40 27.46°N, 71.47°W 13.0
TA 11:27 27.22°N, 70.70°W 83

24 201843 H20H 0.1 81
41047 11330 27.46°N, 71.47°W 8.4
TE 03:21 27.21°N, 70.70°W 8.4

25 201844 H29H 0.2 81
41047 03330 27.46°N, 71.47°W 82
TA 01:19 27.23°N, 70.69°W 105

26 20184F5H9H 1.5 81
41047  01:20 27.46°N, 71.47°W 93
TA 23:18 27.24°N, 70.69°W 105

27 201845 H 18H 0.2 81
41047 23330 27.46°N, 71.47°W 103
TA 21:17 27.22°N, 70.70°W 8.9

28 20184528 H 0.4 81
41047 21220 27.46°N, 71.47°W 85
TA 11:09 27.22°N, 70.70°W 6.7

29 201847 H17H 0.1 81
41047 11220 27.46°N, 71.47°W 6.8
TE 09:08 27.27°N, 70.68°W 58

30 201847 H27H 0.3 81
41047  09:20 27.46°N, 71.47°W 55
TE 10:51 27.21°N, 70.71°W 10.0

31 2018411 A13H 0.2 80
41047  11:00 27.46°N, 71.47°W 9.8
TA 08:50 27.28°N, 70.67°W 122

32 2018411 H23H 0.7 80
41047  09:00 27.46°N, 71.47°W 12.9
TE 06:48 27.27°N, 70.68°W 6.8

33 20184E12H3H 1.2 81
41047  06:50 27.46°N, 71.47°W 56
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Fig. 12 Scatter diagram of comparison between Jason-3 satel-

lite and buoy wind gust from 2016 to 2018
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An inversion method for joint observation of wind
gusts by HY-2B satellite remote sensors

Zhang Youguang "?, Jiang Chengfei®, Jia Yongjun'?, Ma Xiaofeng"?

(1. Southern Marine Science and Engineering Guangdong Laboratory (Guangzhou), Guangzhou 511485, China; 2. National Satellite Ocean
Application Service, Beijing 100081, China)

Abstract: There are few researches on offshore gusts at home and abroad, and most of them focus on gust predic-
tion and application research. There is no systematic discussion on the acquisition technology of wind gust data.
Based on the backscattering coefficient observed by HY-2B satellite radar altimeter and the brightness temperature
information observed by correction microwave radiometer, a method for retrieving gust wind speed is proposed in
this paper. The gust wind speed obtained from the joint inversion of the two remote sensing sensors is verified with
the National Data Buoy Center (NDBC) buoy data from 2019 to 2021. The results show that the gust wind speed
root mean square error (RMSE) is 0.98 m/s and the correlation coefficient is 0.82. The RMSE of the gust wind
speed obtained based on the method using a similar satellite Jason-3 is 0.96 m/s and the correlation coefficient is
0.88. Based on the observation of sea surface wind speed with HY-2B satellite radar altimeter and the synchronous
observation information of correction microwave radiometer by satellite platform, the observation of sea surface
wind gust is realized jointly. The comparison results of data show that the method in this paper has high observa-
tion accuracy. At the same time, this method is also applicable to domestic and foreign satellites with the same ob-
servation system. This provides a simple and reliable means of ocean remote sensing technology for the current situ-

ation of insufficient observation capacity of offshore wind gust.

Key words: HY-2B satellite; radar altimeter; correction microwave radiometer; wind gust; inversion method
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