39 3 % F o 2 Vol.39 No.3
2019 5 TROPICAL GEOGRAPHY May 2019

2019 Sentinel-1A
39 3 357-364
Wu Pinghao, Zhong Kaiwen, Hu Hongda, Zhao Yi, Xu Jianhui and Wang Yunpeng 2019 Application of Sentinel-1A Datain Offshore
Wind Field Retrieval within Guangdong Province Tropical Geography, 39 (3): 357-364

Sentinel-1A

1,2,3 2 2 1,2,3 2 1
1. 510640 2. 510070 3. 100049
Sentinel-1A CMOD5
2017 3 5 7 12
1.98 m/s 2.74 m/s 0.8 357
2m/s 12 8m/s
Sentinel-1A COMD5
P74, P715.7 A 1001-5221 (2019) 03-0357-08

DOl 10.13284/j.cnki.rddl.003137

CMOD5 Hersbach 2007 CMOD4
Stoffelen et al., 1997 C \YAY/

RISO Charlotte Bay Hasager

2011 900 SAR CMOD5
Jagdish
2018 RISAT-1 CMOD5.N

25~-50 CMOD5 CMOD_IFR2
km 2014
ENVISAT ASAR QuickSCAT
Monaldoet al., 2002 2012
CMOD5
2017

GMF CMOD4 CMOD-IFR2

2018-11-19 2019-05-01
2017GDASCX-0101 2019B020208013
2018 - 2018GDASCX-0902
1995— E-mail  wupinghao@gdas.ac.cn
1972— E-mail zkw@gdas.ac.cn



358 39
CMOD5 1.2
Zhang 2017 1.2.1 SAR
Sentinel-1 CMOD4 Sentinel-1A
CMOD-IFR2 CMOD5 CMODS5.N GMES 2014
CMOD5 2
CMOD5 C Sentinel-1A
01 2 1
GRD
CMOD5
GRD
SAR W SAR 250km
20 22m VvV
Nie 2018 CCMP  VH 2017 3 5 7 12
4 VvV Sentinel-1A SAR
SAR CMOD5
2014 ASAR 1.2.2
SAR
Sentinel-1A 10m
2
2014 Sentinel-1A Sentinel-1A
CMOD5 T 10:00—11:00
Sentinel-1A T10:30 10
CCMP m 8 4
4 1 1
1.23 CCMP CCMP ESE
1 ECMWF
11
15 4114 10m 2015
km ASCII U
\%
11 3 0.25° 6h
4 10 CCMP
1
Tab.1 Basicinformation of the stations
G3597 T10:30 116°09'25"E 21°35'16"N
G3358 32-1 T10:30 115°16'12"E 21°09'39"N
Gr427 12-1A T 10:30 108°40'55"E 20°40'51"N
100 G7526 13-6 T10:30 112°06'36"E 19°39'00"N
G1368 T 10:30 117°07'08"E 23°19'08"N
km G1398 T10:30 117°16'58"'E 23°15'36"N
G3704 T 10:30 113°49'08"'E 22°32'49"N

2013 59490

T 10:30 113°46'58"E 22°25'58"N
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Tab.2 Comparison of wind field retrieval results by month 2.42 CCMP
I mst Sentinel-1A CCMP
/ 2017-07-03
G1368 3 11.27 10.89 1.86 1.89
G7526 1 3.20 485 1.65 1.65 2.14 m/s
3 G3597 2 6.60 7.91 1.31 1.33 240 m/s 2017-07-05
G7427 1 5.20 2.44 2.76 2.76
1.1 1.67
G3704 2 375 512 1.37 1.68 5 m/s 67 m/s
9 6.99 733 171 183 2017-07-12
G1368 3 4.00 436 0.60 0.74 1.07 m/s 1.47 mls
G7526 2 6.75 8.17 142 1.64
G3597 3 413 6.66 253 3.08 CCMP
5 G427 2 3.10 323 0.97 3.07 7 CMOD5
G3704 1 4.80 6.93 213 213 Sentingl-1A
59490 2 1.65 384 2.19 2.19
G138 2 405 338 0.67 0.76
15 4.02 515 1.47 1.87 12
G1368 2 1.15 1.85 0.98 1.20
G7526 3 8.93 8.95 0.70 0.76 12 CCMP
G3597 3 6.20 8.79 2.69 351
G7427 2 6.80 4.60 2.20 2.20 296 m/s 4.02 m/s
7 G3704 2 450 6.62 212 2.20
50490 1 4.40 381 059 059 0.59 3 12
G138 2 1.80 2.06 1.00 1.03 CCMP
G338 3 9.73 8.99 0.74 0.98
5 co7 635 1 Loz G3358 G7427 59490 3 CCMP
G1368 2 13.05 13.166 058 0.59
G7526 2 11.40 9.74 1.66 1.79 3m/s Amis G1368
G3597 2 14.35 13.61 0.85 113
" G7427 2 9.40 5.36 4.04 478 4m/s
G3704 3 2.87 7.21 434 4.47 12
59490 1 1.70 753 5.83 5.83
G33B8 2 7.65 15.11 7.46 7.84 CCMP
14 8.71 10.22 343 4.41 3.64 m/s 4,49 m/s

56 6.30 7.15 1.98 2.74 0.57
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Tab.3 Comparison of CCMPwind fieldsin December
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Fig.5 Distribution of CCMPwind field in the research areaon Dec. 8™, 2017
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Application of Sentinel-1A Data in Offshore Wind Field Retrieval within Guangdong Province

Wu Pinghao22, Zhong K aiwen?, Hu Hongda?, Zhao Yi%23, Xu Jianhui? and Wang Yunpeng®
1. Guangzhou Ingtitute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, Ching; 2. Guangzhou I nstitute of Geography,
Guangzhou 510070, Ching; 3. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Offshore wind energy resources are a common clean energy source. They have rich reserves and are
widely distributed, inexpensive, and safe with few environmental constraints and large sel ection space. They exhibit
considerable development and utilization prospects. In this paper, wind direction data were extracted based on wind
stripes from Sentinel-1A data, and the CMODS5 retrieval model was used to invert the wind field in the offshore
waters of Guangdong Provincein March, May, July, and December 2017. Eight sites were selected, and 56 samples
were compared with measured data; the sample wind speed was generally higher than measured wind speed. The
mean absolute deviation (MAE) of wind speed retrieval was approximately 1.98 m/s, the root mean square error
(RMAE) was approximately 2.74 m/s, and the correlation coefficient was 0.8. The wind speedsin March, May, and
July wererelatively close, and the MAE and RM SE were all under 2 m/s, while the average wind speed in December
was above 8 m/s with a higher deviation in MAE and RM SE as the measured data did not exactly reflect satellite
transit times. A comparison of the December CCMP data with the measured site data revealed a mean absolute
deviation of approximately 2.96 m/s, root mean square error of approximately 4.02 m/s, and correlation coefficient
of approximately 0.59. Differences were observed between the CCMP data and the measured data in December,
whichwas similar to the retrieved wind speed data. G3358, G7427, G3704, and 59490 station errors were cal culated
by the four stations with the largest errorsin December. The G3358 station exhibited the most significant errors: the
mean absolute deviation was approximately 3.43 m/s and the root mean square error was approximately 5.01 m/s.
The data period in which the G3358 station data exhibited the highest error was December 2017, and CCMP wind
field data was interpolated to the study area at this period. It was found that the G3358 station islocated at the wind
speed stage of 12-15 m/s, which is nearest to the large wind speed area in al stations. The reason for the large
deviation between the measured site data and the retrieval wind field and CCMP wind field may be related to the
higher wind speed. The results of Sentinel-1A image retrieva were consistent with the measured data overall, which
verifies that the COMDS5 model is applicable to offshore high-resolution marine wind field data retrieval in
Guangdong Province, and it provides a possibility for future research on wind energy resource and reserves
estimation in Guangdong Province.

K ey words. ocean wind field; Sentinel-1A; wind stripe; synthetic aperture radar; remote sensing retrieval; offshore
Guangdong Province



