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INTRODUCTION

Spain leads global mussel aquaculture, with the Galician Rías Baixas estuaries playing a central role.

Monitoring water quality, especially phytoplankton dynamics, is crucial due to the growing impact of harmful

algal blooms on water quality and the economy. A better understanding of optically active constituents

(OACs): chlorophyll-a (Chla), coloured dissolved organic matter (CDOM), and detritus (DET) and their

spatiotemporal patterns is needed to evaluate estuarine trophic status and climate responses. Yet, OAC

characterization in northwestern Spain remains limited, hindering bio-optical algorithm calibration and

accurate ocean color remote sensing. Sampling in-situ surface water Chla concentration, microplankton

microscopy analysis, and remote sensing reflectance (Rrs, λ in sr-1), this study investigates OACs and the

variability of microplankton applying the inversion package Water Colour Simulator (WASI) (Gege, 2004)

in two Rías Baixas estuaries of the northwestern Iberian Peninsula (Fig. 1).

Fig. 1. Map of the sampling stations. 

CONCLUDING REMARKS

The WASI model showed good performance in retrieving Chla concentrations. Despite overestimating picoplankton, WASI was moderately

correlated with microplankton distributions, the dominant group in the rías.

METHODS

Near-monthly sampling from September 2023 to October 2024 in rías

Arousa and Vigo (Fig. 1), totaling 72 samples of:

- Chla and microplankton abundance

- Multispectral Rrs(0+,λ) profiles (380, 395, 412, 443, 465, 490, 510,

555, 670, 694, and 710 nm)

- Rrs(λ) were classified into Optical Water Types (OWT) (Wei et al.,

2022)

- OACs and phytoplankton groups were retrieved from Rrs(λ)

applying WASI, and grouped by cell size classes (pico-, nano-, and

microplankton)

- C:Chla ratio applied to microscopy data (Sathyendranath et al.,

2009)

RESULTS

Fig. 3. (A, B) Annual average Rrs(0+, λ) at each station. (C) Normalized Rrs(λ) for each OWT with 

corresponding median fluorimetric Chla and WASI aph(443nm). 

Fig. 4. (A) Mean absorption coefficients at 443nm for each estuary. (B) Comparison of measured and 

modeled Chla by WASI. 

Fig. 5. (A) Mean phytoplankton cell size fractionated Chla (WASI). (B) Comparison of the WASI fractionated 

Chla with the microplankton biomass measured by microscopy. 
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Continued in-situ efforts remain critical for calibrating bio-optical models, improving ocean color products, and guiding ecosystem

management in aquaculture-driven coastal zones.

Phytoplankton emerged as the dominant OAC, with CDOM as a secondary contributor. Detritus showed a low contribution, despite the high

loads from mussel rafts and contributions of continental runoff, suggesting well-mixed systems.

OWTs in both estuaries were classified as classes 12, 15, and 18: a gradient from moderately productive coastal waters to highly

complex estuarine conditions with elevated OACs
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Fig. 2. Workflow of the study method. 
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