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Abstract: The chemical oxygen demand (COD) and chlorophyll a concentration, which are typical water quality parameters re-
lated to the spectrum, serve as important indicators for reflecting the degree of water pollution and eutrophication. Support Vector
Regression (SVR) is suitable for small sample sizes and widely utilized in remote sensing retrieval of typical offshore water quality
parameters; however, it faces challenges in model parameter selection and may easily fall into local optimal solutions. To address
this issue, an Improved Sparrow Search Algorithm (ISSA) is developed by integrating reverse learning and simulated annealing. An
enhanced support vector regression model (ISA-SVR) is proposed by refining the Sparrow algorithm to optimize the penalty coeftfi-
cient and kernel parameters of the SVR model. Inversion models for COD and Chl-a concentrations are established using measured
water spectra and data on water quality parameters. The accuracy of the model is validated using Sentinel-2 satellite remote sensing
spectral data, yielding inversion accuracies for each water quality parameter concentration. The mean relative error (MRE) of the
COD concentration prediction model and Chl-a concentration prediction model based on ISSA algorithm optimized SVR are 20.02%
and 30.17%, respectively, outperforming other models such as linear regression, SVR, and SSA-SVR models. Experimental results
demonstrate that ISA-SVR algorithm represents an effective approach for remotely sensed retrieval of COD and Chl-a concentra-
tions while offering valuable insights for subsequent scientific management of offshore water quality.
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Fig. 5 Spatial inversion results of water quality parameters in Tangdao Bay
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