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1. INTRODUCTION

Seagrass ecosystems play an outsized role in water filtering, carbon storage,
desoxygenation, eutrophication and biodiversity among others, contributing to sustain
coastal communities and mitigate climate change, being good bioindicators of marine
ecosystem health. However, while its widespread decline is massive, It Is mainly being
monitored using /in situ measurements at lower scales. In coastal lagoons, seagrass
meadows are especially vulnerable to anthropogenic impacts, informing about the
persistence and severity of these impacts.

In this study we developed an on-the-cloud open source method to map seagrass
changes at 3-meter spatial resolution in shallow turbid waters using Sentinel-2 and
PlanetScope imagery in Google Earth Engine. Especifically, we evaluated the impact of a
massive sewage discharge in Conceicdo Lagoon (Brazil) occured in 2021.
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Figure 1. Study site and spectral response of Sentinel-2, PlanetScope (lassic and

SuperDove satellites.

2. OPEN SoURCE WORKFLOW

Figure 2. Earth Observation workflow developed to assess seagrass changes in shallow turbid waters. *Sentinel-2 L1C was processed
directly within the ACOLITE pipeline created through the Python API inside Google Earth Engine, while PlanetScope imagery was inputed as an asset after being

processed locally.

3. RESULTS

Jlending PlanetScope and Senttinel-2 satellites v assess
SUbHEl SERAEMSS MERAUOWS TIfRatEREU BY Water gualidy

Spectral separability between seagrass and nonSeagrass classes showed a higher mixing in worse water quality
conditions (Fig. 3ab). However, spectral separability between seagrass species revealed a better performance
using Sentinel-2 against PlanetScope imagery, while SuperDove Red-Edge bands showed an improvement over
the 4-band PlanetScope Classic imagery (Fig. 3cd). Random Forest classification was able to map seagrass presence

before and after the impact with an overall accuracy of 75.3% and 64.5%, respectively (Fig. 4). As a consequence

of the massive wastewater discharge, a 88.2% of the seagrass meadows were lost (189 ha), with an observable
change in spectra from the stable Ruppia maritima meadows to the epiphytes on the more opportunistic Halodule

wrightil seagrass species.
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Figure 3. Spectral characterization of seagrass absence/presence and interspecies of Sentinel-2, PlanetScope (lassic and SuperDove satellites.
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Figure 4. Seagrass maps of 2018 and 2024, derived seagrass uncertainties and seagrass changes.

4. CONCLUSIONS
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Integration of Sentinel-2 ACOLITE atmospheric and sunglint correction into Google Earth Engine Python API

Seagrass mapping showed a better performance using the multi-sensor approach allowing to map small

seagrass patches, prioritizing Sentinel-2 bands when PlanetScope bands displayed a high covariance.

Seagrass models revealed the importance of including Sentinel-2 chlorophyli-a variable in the classifier, while
highlighting the importance of KPAR and Depth Invariant Index in eutrophic waters and B1B2 in dystrophic
waters, especially when bathymetric data is not available.

The on-the-cloud seagrass change and uncertainty mapping using Earth Observation can be a helpful tool to
assess antrophic impact severity and residence time, and to scale up /n situ measurements distinguishing

different water types and seagrass species.
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