(2958124 - 00

INFRARED AND LASER ENGINEERING

Sentinel—~241 B¢ M 15 7K 378 B 3 128 IR S 0
BE EEN W OTBER XIBREE SR ZfEER H#E FHEAR
Remote sensing retrieval of secchi disk depth in Jiaozhou Bay using Sentinel-2 MSI image

Yang Lei, Yu Dingfeng, Gao Hao, Bian Xiaodong, Liu Xiaoyan, Gai Yingying, An Deyu, Zhou Yan, Tang Shilin

TELR 2 View online: https:/doi.org/10.3788/IRLA20210080

FRAT BRI AN

Articles you may be interested in

FET B Sentinel 25212 IR B SR B X AEH) 23 2500F 58
Crop classification of modern agricultural park based on time—series Sentinel-2 images

LIANSGIOE T RE. 2021, 50(5): 20200318-1-20200318-11  hitps:/doi.org/10.3788/TRLA20200318
IRIGA PUBRAT- AL 5

Estimation of organic carbon stocks in the East China Sea

LTHM SO TR, 2021, 50(6): 20211031-1-20211031-12  https:/doi.org/10.3788/IRLA20211031
CPU-GPU S RGAE 2 1 e AR A 38 g 1o

Application of CPU-GPU heterogeneous system in optical remote sensing image processing

LLAMSHOE TR 2020, 49(S1): 20200092-20200092  https:/doi.org/10.3788/IRLA20200092
TR AR Y M Bk T S LN R

Simulation of global mid—infrared background based on remote sensing data

NSO T AL, 2018, 47(11): 1104004-1104004(7)  https://doi.org/10.3788/IRLA201847.1104004
23 ()RR 2 mim PR FAESICRUM 5 Ben g kg ik it

Structural design of @2 m-level large—diameter SiC reflector used in space remote sensor

LTHMSGHOE TAR. 2017, 46(7): 718005-0718005(9)  https://doi.org/10.3788/IRLA201746.0718005
FUR 5 5 B P i (R

Advances in application of space hyperspectral remote sensing(invited)

LT HMSEOE TR, 2019, 48(3): 303001-0303001(15)  https://doi.org/10.3788/IRLA201948.0303001


http://www.irla.cn/article/doi/10.3788/IRLA20210080
http://www.irla.cn/article/doi/10.3788/IRLA20200318
http://www.irla.cn/article/doi/10.3788/IRLA20211031
http://www.irla.cn/article/doi/10.3788/IRLA20200092
http://www.irla.cn/article/doi/10.3788/IRLA201847.1104004
http://www.irla.cn/article/doi/10.3788/IRLA201746.0718005
http://www.irla.cn/article/doi/10.3788/IRLA201746.0718005
http://www.irla.cn/article/doi/10.3788/IRLA201948.0303001

%50 K% 124 b Hg oL TR 2021 4% 12 A
Vol.50 No.12 Infrared and Laser Engineering Dec. 2021

Sentinel-2 B B M5 7K {2 i BA /£ 18 B ' i
D R R TR LT URT | et Ity s

(1. FE& T RF L AEAFR) LA EAFZREFLBIEAPRI LA A HEF RS
FEHRARELEZEE BREFLEMNIEIRERHEARABR TS, LA F5 266100;
2 AR BEXFTLARLELERET TEARFREGEEFAL, & 1 510301)

W E: ANBiEAEERRENA SRR E A R T EHE A T IR, KA HEZEA
10 m 49 Sentinel-2 T 2 R AEHAT T A M 7B B KR E W LG 2 RBURAT I . M T R T Sl 48 4
FOFHEA , R A R AR ZOHE, ROgMAE FnEe) T3 stk £ 4 9.86%, ¥ TR £ A
022 m, RAEMEGRIFHR 5 T2 FRRIERIR T IRMN B KRR E E, 4 T ARIKGE ES A
B, T T IR 78 M 3 RAR 15 ) 64 5 18] o A IR Am By 31 04 tl i TACAFAE . AR R I, IR 78 I 3K
Wik B 2 IR @R T B e R, BRI E KO TIRA RN RS A A B ke &
A, 819 AR A E I I AT A @i SR R AR AR, K AR R A8 AL A 3 A PR R At T
&89 T AL,

FER: BWE; VHE2F; #ARE; KRMNE

hESHES: TP75 XakFrER: A DOI: 10.3788/IRLA20210080

Remote sensing retrieval of secchi disk depth in Jiaozhou Bay using
Sentinel-2 MSI image

Yang Lei', Yu Dingfeng'?, Gao Hao', Bian Xiaodong', Liu Xiaoyan',
Gai Yingying', An Deyu', Zhou Yan', Tang Shilin®

(1. National Engineering and Technological Research Center of Marine Monitoring Equipment, Shandong Provincial Key Laboratory of
Marine Monitoring Instrument Equipment Technology, Institute of Oceanographic Instrumentation,
Qilu University of Technology (Shandong Academy of Sciences), Qingdao 266100, China;
2. State Key Laboratory of Tropical Oceanography, South China Sea Institute of
Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China)

Abstract: In view of the current situation that the existing research of retrieval of secchi disk depth (SDD) was
mostly based on lower resolution satellite data, the retrieval of secchi disk depth had been carried out using
Sentinel-2 MSI image with a resolution of up to 10 m in Jiaozhou Bay. A retrieval model based on measured data
was constructed. The results show that the retrieval model has high accuracy. The average relative error between
the inversion value and the measured value is 9.86%, and the root mean square error is 0.22 m. Based on the
constructed retrieval model and Sentinel-2 MSI image, the SDD in Jiaozhou Bay was inverted, the SDD

distribution map was drawn, and the spatial distribution and local subtle change characteristics of the SDD in
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Jiaozhou Bay were analyzed. The study found that the SDD of Jiaozhou Bay showed a trend of gradually

increasing from the coast to the sea. Rivers with large runoff caused changes that significantly reduce the SDD

near the mouth of the river. The tide caused the texture change characteristics of SDD to appear along the

direction perpendicular to the shore. The navigation of large vessels caused a short-term decrease of SDD.

Key words: SDD;  Sentinel-2;
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Fig.l Schematic diagram of sampling location
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Tab.1 Main technical indicators of Sentinel-2 MSI

Sentinel-2 band Wavelength/nm Resolution/m Swath width/km Repeat cycle/d
B1(Coastal aerosol) 433-453 60
B2 (Blue) 458-523 10
B3 (Green) 543-578 10
B4 (Red) 650-680 10
B5 (Red edge) 698-713 20
B6 (Red edge) 733-748 20

B7 (Red edge) 773-793 20 290 5

B8 (NIR) 785-900 10
B8A(Narrow NIR) 855-875 20
B9 (Water vapor) 935-955 60
B10 (SWIR-cirrus) 1360-1 390 60
BI1 (SWIR-1) 1 565-1 655 20
B12 (SWIR-2) 2 100-2 280 20
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Fig.2 Processing levels from Level-1C to remote sensing reflectivity
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Tab.2 Correlation analysis between band combination
and SDD
SDD/m

SDD/m SDD/m

B2/B1 0.019 B6/B2 —0.395 B7/B4 0.460
B3/B1 —0.264 B7/B2 —-0.252 B8/B4 0.573

B4/B1 —0.739 B8/B2 —0.268 B6/B5 0.186
B5/B1 —0.621 B4/B3 —-0.635 B7/BS 0.420
B6/B1 —0.492 B5/B3 -0.519 B8/BS 0.546
B7/B1 —-0.312 B6/B3 —0.285 B7/B6 0.618
B8/B1 —0.346 B7/B3 —0.107 B8/B6 0.526
B3/B2 —-0.399 B8/B3 —0.101 B8/B7 0.081
B4/B2 —0.718 B5/B4 0.155 B3xB4 —0.719
B5/B2 —0.584 B6/B4 0.237
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Tab.3 Correlation analysis between the logarithm of wave band combination and SDD
log(B4/B1) log(B4/B2) log(B3xB4) log(B4/B1)xlog(B4/B2) log(B4/B1)xlog(B4/B2)xlog(B3xB4)
SDD/m —0.756 —0.740 —0.745 0.790 —0.798
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Fig.3 Relative error between the SDD estimated and the measured
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Fig.4 Comparison of SDD estimated value and measured value
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Fig.5 Distribution of SDD in Jiaozhou Bay on November 3, 2016
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