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Table 1 Channel parameters setting of COCTS and UVI
payloads for HY-1C/D satellite

A HL B/ R A R im

UVI 0.355 550

UVI 0.385 550
COCTS 0.412 1100
COCTS 0.443 1100
COCTS 0.490 1100
COCTS 0.520 1100
COCTS 0.565 1100
COCTS 0.670 1100
COCTS 0.750 1100
COCTS 0.865 1100
COCTS 10.800 1100
COCTS 12.000 1100

BiE HY-1C/D TP R TEPLB TR T R il
Bl , b T B AR T R RV K AR R A R
FHRCR , ARSCR #7385 T HY-10/D Bl 1 56 T
T PN A A R K AR R A E SR R 1A
A, HY-1C/D DAEH THZ M2 shEiE, Joik
BT UV-SWIR-ACH %, Ib4h, Bai% (2023)
(R B8k 5 4 22 W 28 A1 T B K AR B 5 o B L
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Fig. 1 Location of Hangzhou Bay in the study area
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Fig. 2 Distribution characteristics with wavelength of coefficient £ and s under different concentrations of CHL and TSM conditions

obtained from the simulated dataset of water spectral characteristics

x2 RUBERSNBASHIRE

Table 2 Input parameter settings of the simulated data set

SR B
KBAK T /() 30
22 A/ (m/s ) 5
P K AE Bl /mm 300—800
M2 R W JE (mg/m®) 0.03; 0.05; 0.10; 0.50; 1.00; 5.00; 10.00
EIFYIHE(g/m®) 15 5; 105 15; 205 50; 100; 200

CDOM W A BOLIE R S, 0.010—0.020
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Fig. 3 Inversion accuracy of the two coefficient calculation models obtained from the water spectral characteristics simulation dataset

under different conditions
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Fig. 4 Spectral characteristics represented by the
Rayleigh—corrected reflectance results of the ultraviolet and
near—infrared channels were used to divide into four aerosol

types based on the regional data of Hangzhou Bay from the
HY-1C satellite on July 14, 2021
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Fig.5 The comparison of the preliminary R and p, values obtained by the interpolation algorithm with the measured values of the
“Haitian Yizhou” platform based on the data of the HY-1C satellite on July 14, 2021
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Abstract: The HY-1C/D satellites, equipped with the Chinese Ocean Color and Temperature Scanner (COCTS) and an ultraviolet imager
(UVI), offer spectral capabilities—including ultraviolet (UV, 350—400 nm) and near-infrared (NIR, 745—885 nm) bands—that are widely
used in traditional atmospheric correction for turbid waters. However, atmospheric correction over turbid waters (Case-1I water) remains
challenging given limitations in traditional algorithms. Most existing methods rely on extrapolating aerosol scattering data from short-wave
infrared (SWIR) or NIR reference bands, but errors in aerosol reflectance (p,) inevitably amplify with increasing extrapolation distance.
Additionally, strong absorption by aerosols in blue-violet bands (350—420 nm) introduces significant uncertainties in remote sensing
reflectance (R,,) retrievals, which cannot be resolved by single-reference-band approaches. This study aims to address these issues by
proposing a new interpolation-based atmospheric correction algorithm for HY-1C/D satellite data, leveraging UV and NIR bands to improve
accuracy across the entire spectrum, particularly in problematic shorter wavelengths.

To thoroughly validate the algorithm’s accuracy, this study selected Hangzhou Bay—a representative highly turbid water body—as the
test site. Given that the reference bands’ water-leaving radiance is not completely negligible, initial calibration of R, (UV) contributions was
required. This study first developed a R, (UV) estimation model based on inherent optical properties (IOPs) parameters, utilizing a
pregenerated simulated dataset of water spectral characteristics. Afterward, aerosol reflectance p, (UV) for HY-1C/D satellite data was
obtained under the “dark pixel” assumption. Subsequently, p, (NIR) was derived by extrapolating from p, (UV) using aerosol scattering
spectral relationships. The image data were then classified on the basis of aerosol reflectance characteristics at both spectral ends (UV and
NIR), and initial interpolation functions were constructed to produce preliminary correction results. The first-round interpolation results
were incorporated into the R (UV) estimation model to obtain higher-precision p, (UV) values. The same procedure was repeated for a
second interpolation, completing the entire atmospheric correction process.
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This study employed in-situ measurements from the “HTYZ” platform in Hangzhou Bay to validate the accuracy of the retrieval
results. The single-day comparison revealed that after improving the calculation accuracy of p, (UV), the second interpolation significantly
enhanced retrieval precision. To further evaluate the algorithm’ s practical performance, we conducted a comprehensive validation using
long-term time-series data from January 2021 to December 2021. The results demonstrated that the relative mean deviation (RMD) across
all spectral channels remained below 15%, confirming the algorithm’s applicability for HY-1C/D satellite data processing.

This study developed an interpolation-based atmospheric correction algorithm specifically for highly turbid waters, using Hangzhou
Bay as a representative case study, on the basis of data from the UVI and COCTS payloads aboard the HY-1C/D satellites. Comparative
validation with long-term in-situ water spectral measurements demonstrated that the secondary interpolation correction algorithm achieved
significantly improved retrieval accuracy after obtaining more precise p, (UV) values. Owing to the absence of SWIR channels on the
HY-1C/D satellites, the algorithm had to derive aerosol reflectance in the NIR channel from UV channel data to enable the interpolation-
based retrieval. Looking ahead, while China’ s next-generation ocean color satellite HY-1E, with its complete UV-SWIR spectral coverage,
will eliminate the current limitation of missing SWIR reference bands, the methodology proposed in this study—which enhances
atmospheric correction accuracy through R, (UV) contribution correction—remains valid and applicable.

Key words: HY-1C/D satellite, turbid water, atmospheric correction, remote sensing reflectance, IOPs
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