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Remote Sensing to Estimate Sea-Surface Density of Yellow
Abstract

and Bohai Seas off the East Coast of China

Su Xiaoping, Sun Deyong”, Wang Shengqiang, Qiu Zhongfeng, Huan Yu
Nanjing, Jiangsu 210044, China

’
School of Marine Sciences, Nanjing University of Information Science & Technology,

On the basis of our study of 55 samples collected during four cruises in the Yellow and Bohai Seas off the
east coast of China (November 2014, August 2015, July 2016, and January 2017), we developed an algorithm for
estimating the sea-surface density (SSD) using remote-sensing reflectance
linear regression model performs the best

> MAPE = %.

sol
Meanwhile, we applied our developed model to the geostationary ocean color imager (GOCI) satellite data recorded
ocean optics
sensing

in July 2016 and successfully produced the SSD distribution pattern. The spatial characteristics show that the coastal
11
OCIS codes

relatively high SSD values, while relatively low values are distributed along the Qingdao coast

Our results show that the multivariate
waters, the central parts of the Bohai and Yellow Seas, and the waters off the northern Shandong Peninsula have
[~

error of Syape =3.49% . We used an independent dataset (27 in situ observations) to assess the performance of the

with a determination coefficient of 0.70 and a mean absolute percentage
model, yielding a validation result of Syape =3.27% . In addition, the sensitivity experiment of the model show that
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the observed fluctuation in the Swape values is <C3%, indicating that our proposed model is relatively stable
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Band center / Band Nominal Saturation  Signal noise
Band /nm ) ) ] ) Primary use
nm width /nm radiance radiance ratio
Bl 412 20 100 152 1000 Yellow substance and turbidity
B2 443 20 92.5 148 1090 Chlorophyll absorption maximum
B3 490 20 72.2 116 1170 Chlorophyll and other pigments
B4 555 20 55.3 87 1070 Turbidity, suspended sediment
Baseline of fluorescence signal,
B5 660 20 32 61 1010
Chlorophyll, suspended sediment
Atmospheric correction and
B6 680 10 27.1 47 870 .
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Atmospheric correction and
B7 745 20 17.7 33 860
baseline of fluorescence signal
Aerosol optical thickness, vegetation,
B8 865 40 12 24 750

and water vapor reference over the ocean
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Table 2 Correlation between GOCI data of R, (A1) /R, (A5)
and SSD in Yellow and Bohai Seas off the east coast of China

Correlation
Ao/nm A= A= A= A= A= A=
412 nm 443 nm 490 nm 555 nm 660 nm 680 nm

412 — 0.32 0.37 0.29 0 0.17
443 0.37 — 0.47 0.26 0.10 0.26
490 0.48 0.50 — 0 0.10 0.41
555 0.22 0.10 0.10 — 0 0.46
660 0.24 0.30 0.36 0.41 0.37
680 0 0.14 0.20 0.26 0.10 —
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Table 3 Precision analysis of retrieval models of SSD and remote sensing reflectance

Band combination Model type Model equation R* Sware  Sruse
Exponential v=29.932exp(0.1343x) 0.62 3.44 1.30

Ig[R .. (490) ] Linear polynomial y=23.0688x +29.095 0.63 3.44 1.30
Quadratic polynomial y=0.44562"+4.8611x +30.79 0.64 3.30 1.30

Exponential y=29.568exp(0.1252x) 0.55 4.02 1.60

Ig[R..(555)] Linear polynomial y= 2.8678x +28.838 0.57 4.07 1.63
Quadratic polynomial y=1.5787x*+9.4064x+35.185 0.60 3.72 1.51

Exponential y=28.159exp(0.0817x) 0.56 3.95 1.58

Ig[R..(660)] Linear polynomial y=1.8706x +27.719 0.58 3.99 2.97

Quadratic polynomial
lg[R..(A:)]
A; =490, 555, 660 nm

Multiple single band

linear equations

v=0.52372"+4.58432 +30.902 0.59 3.51 1.52

Eq. (3 0.70 3.49 1.04
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