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INTRODUCTION
The Mar Menor, the largest hypersaline lagoon in Europe, has been suffering for years from eutrophication processes
mainly associated with the agricultural impact of the Cartagena countryside, generating continuous anoxic crises
coupled to the drainage of these nutrients favored by extreme weather events. Being able to monitor its health at spatial
and temporal levels is an important task to know its current state and to better understand the impact of the ecological
crises that have occurred in this lagoon, as well as to evaluate its resilience (Figure 1).

A Python-based tool was developed with which we can download satellite images, correct for atmospheric influence and
generate water quality variables such as chlorophyll-a and turbidity automatically and operationally.
This tool, allows us to perform extensive studies in space and time in any region of the world.
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CONCLUSION
"The extended Sentinel-2 time series has enabled a non supervised remote
sensing delimitation of the different areas of the Mar Menor lagoon acoording
to its similar optical properties"

RESULTS AND DISCUSSION
Regressions between in-situ and satellite showed an R2 of 0.5 for chl-a and
R2 of 0.2 for turbidity (Figure 3), showing a lack synergy between the
monitoring program and the Earth Observation applications, but being the
only available openly.

Using the satellite chl-a based on Figure 3, we can clearly observe 4 distinct
zones (Figure 4), mainly influenced by the river and macro-agriculture
discharge from the western side of the lagoon.

In Figure 5 we can see a temporal comparison of in-situ and satellite chl-a.
Clearly, the satellite overestimates, according to Figure 3. However, we can
see that both in-situ and satellite present similar series, monitoring peaks in
certain extreme events occurring in the lagoon. For example, the one that
occurred in September 2019, which can clearly be seen in both series. Figure 5: Monthly average chl-a between in-situ and Sentinel-2.

MATERIAL AND METHODS

Data Adquisiton:
For the study, we made use of in-situ chl-a and turbidity measurements performed by IMIDA (Murcian Institute for
Agricultural and Food Research and Development) from June 6, 2017 to June 18, 2024 with a Sea Bird Electronics
SBE-19 equipped with three fluorimeters. These measurements were carried out 4 to 5 times each time at 12
specific points. On the other hand, thanks to the Python tool, we have processed images from the European
Space Agency Sentinel-2A/B satellites of the Copernicus program from July 6, 2015 to October 16, 2024.

Processing:
For each point of the in-situ measurements, only those where at least 100 measurements were taken between 0-
1m on the same day were taken. Subsequently, we eliminated outliers with the z-score method such that values
with z greater than 3 were eliminated. Finally, we selected the mean value.

For the Sentinel-2 images, we first downloaded the L1C images via the Copernicus API. We then corrected for the
influence of the atmosphere with the ACOLITE tool (Vanhellemont, Q., 2019) and calculated chl-a (Franz, B. A.,
2015) and turbidity (Nechad, B., 2009). Subsequently, we compared chl-a and turbidity with in-situ (Caballero, I.,
2022). Finally, we zoned using chl-a as input for Kmeans, an unsupervised Machine Learning algorithm.

Figure 4: Chlorophyll-a-based clusters.Figure 3: In-situ & Satellite comparison.

Figure 2: Workflow.


