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Inland waters are an important habitat for flora and fauna and are also used for aesthetic, recreational, and industrial
needs; therefore, it is important to monitor the current state of these waters and apply measures to improve water quality.
In situ measurements are limited in space and time and cannot ensure water quality monitoring over large areas, thus, to
have an efficient monitoring system that could cover large areas, the use of remote sensing data is crucial.

In this study the suitability of the Sentinel 2 Multispectral Imager (MSI) sensor data (satellite measures the reflectance
- the relationship between the energy reflected by a surface and the energy incident upon the surface) is being tested for
observation of cyanobacteria blooms in lakes and retrieving the chlorophyll-a concentration - an indicator of phytoplankton
biomass for estimation of the trophic state of the lake.

The analysis was carried out for four lakes in Lithuania - two eutrophic lakes suffering from recurrent blooms of toxic
cyanobacteria and two oligo-mesotrophic non-blooming lakes. The in situ chlorophyll-a concentration and six satellite
images were used in this study. Seven algorithms for chlorophyll-a concentration retrieval were found in the literature [1,
2, 3].

The lakes appear in different colours in satellite images due to different amounts of phytoplankton and other op-
tically active constituents in the water. Lakes Jieznas and Širvys appear green due to intense chlorophyll-a absorption
at the red and blue wavelengths and reflection at the green wavelengths whereas oligo-mesotrophic lakes with low phy-
toplankton biomass appear almost black as almost all energy is absorbed (Fig. 1). Thus, reflectances are higher in the
eutrophic blooming lakes than in non-blooming oligo-mesotrphic lakes due to the presence of chlorophyll-a - a predictor
of phytoplankton biomass, that is used as a quick and easy-to-measure surrogate of phytoplankton biomass. The tested
algorithms for chlorophyll-a concentration retrieval give errors that are too high (root mean squared error > 17 µg L-1)
for the methods to be widely used (the chronological graph of chlorophyll-a concentrations is found in Fig. 2). Therefore,
a larger in situ dataset for algorithm validation is needed.

Fig. 1. Natural Colours Red-Green-Blue (RGB) composite of the lakes studied on the 4th August 2015, from left to right
- eutrophic lakes: Jieznas, Širvys, oligo-mesotrophic lakes: Guostus, Šventas

Fig. 2. The in situ (red) and four best performing algorithms’ chlorophyll-a concentration data (L2A indicates atmospher-
ically corrected data and L1C - the data without atmospheric correction)

The first attempts to map chlorophyll-a concentration in Lithuanian lakes using the data received from the Sentinel 2
MSI sensor show promising results as the changes in reflectance, caused by the changes in chlorophyll-a concentration,
can be identified from satellite images. These results suggest that the Sentinel-2 MSI data can be used for monitoring the
water quality of the lakes of Lithuania.
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