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Part of the European Space Agency's (ESA) Copernicus program, Sentinel-2
and Sentinel-3 satellites are equipped with the MultiSpectral Instrument
(MSI) and Ocean and Land Colour Instrument (OLCI). These instruments
enables frequent revisits and cost-effective observations of optical water
quality parameters, like chlorophyll-a, colored dissolved organic matter
(CDOM) and suspended particulate matter (SPM). But before providing
decision-makers with actionable insights for managing water resources, the
data produced by these instruments need to be treated and validated by
calibration and validation activities - Cal/Val (Figure 2).
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In this work we present the data collected by a field campaign in the Amazon basin realized in June/2024 dedicated to sampling hyperspectral data from 300 to 950nm. 16 points where
sampled over the Madeira River (Figure 1), one of the main tributaries of the Amazon River. The Madeira River has been the subject of several remote-sensing studies focused on water
quality, being the region characterized by exceptionally high loads of suspended sediments.
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Figure 1 - Study site neighbours a hydroelectrical dam in Jirau, the sampling points are numbered from 1 to 16 following the same order
they were visited by boat, navigating more than 11km. Measurements where planed to enable radiometric data sampling at the same time
(10AM~14PM) of Sentinel-2B and Sentinel-3B overpasses, allowing orbital and in-situ match-ups. Orbital data was extracted from the
centroid of 16 delimited squared vectors of 300² meters, roughly accommodating one Senitnel-3 pixel each.

Jirau Dam over Madeira River

in the state of Rondônia, Brazil.
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Figure 2 - Measurements followed as rigorously as possible the methodology proposed by
Mobley (1999), performed by the team on a boat using 3 TriOS-Ramses hyperspectral
radiometers. Radiometry accounted for water leaving upward radiance (Lu), incoming diffuse
downward radiance (Ld) and the hemispherical irradiance (Ed). The remote-sensing reflectance
(Rrs) was computed and water surface rugosity was presumed negligible.
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PRELIMINARY RESULTS

ATMOSPHERIC CORRECTION

Intercomparison of in-situ with optical-satellite data requires compensation for the atmospheric
influence over the satellite measurements (they must be in bottom-of-atmosphere so called
level 2A). The intercomparison analysis used three atm. corrected products (AC) in this work,
two for Sentinel-2 : GRS (Hamel T., 2018) and Sen2Cor (Main-Knom M., 2017), which is the
standard for ESA S2-L2A products; And the baseline AC (BAC) for Sentinel-3 water product
(WFR). The resulting specters after the AC and the in-situ measurements are displayed below in
the Figure 3.

Figure 3 - Radiometry for P9 and P16; Sentinel-3 BAC and GRS are viable options for in-land
water quality analysis when compared with the in-situ data.

Sentinel-2 Sen2Cor Sentinel-2 GRS Sentinel-3 WFR

PID R2 BIAS MAPE RMSE Spearman Pearson Kendall R2 BIAS MAPE RMSE Spearman Pearson Kendall R2 BIAS MAPE RMSE Spearman Pearson Kendall

P1 -3.98 0.01 0.59 0.03 0.26 0.24 0.14 0.48 -0.01 0.25 0.01 0.93 0.97 0.86 -1.16 -0.01 0.5 0.02 0.33 0.54 0.29

P2 -7.47 0.01 0.72 0.03 0.14 0.16 0.07 0.67 -0.01 0.2 0.01 0.93 0.98 0.86 0.12 -0.01 0.34 0.01 0.88 0.97 0.71

P3 -1.62 0 0.45 0.02 0.24 0.26 0.14 0.61 -0.01 0.21 0.01 0.93 0.97 0.86 0.88 0 0.1 0 0.9 0.96 0.79

P4 -7.61 0.01 0.74 0.03 0.14 0.11 0.07 0.71 -0.01 0.18 0.01 0.93 0.97 0.86 0.31 -0.01 0.28 0.01 0.88 0.95 0.71

P5 -13.69 0.02 0.93 0.04 0.26 0.12 0.14 0.65 -0.01 0.2 0.01 0.93 0.98 0.86 0.1 -0.01 0.35 0.01 0.88 0.96 0.71

P6 -6.61 0.02 0.73 0.03 0.28 0.15 0.18 0.57 -0.01 0.22 0.01 0.93 0.97 0.86 0.28 -0.01 0.28 0.01 0.88 0.9 0.71

P7 -3.64 0.01 0.56 0.03 0.29 0.26 0.21 0.69 -0.01 0.2 0.01 0.93 0.97 0.86 0.13 -0.01 0.36 0.01 0.88 0.94 0.71

P8 -16.25 0.02 0.96 0.05 0.26 0.14 0.14 0.66 -0.01 0.2 0.01 0.93 0.98 0.86 -0.02 -0.01 0.36 0.01 0.88 0.95 0.71

P9 -8.76 0.01 0.81 0.04 0.14 0.07 0.07 0.65 -0.01 0.2 0.01 0.93 0.97 0.86 -0.22 -0.01 0.42 0.01 0.67 0.76 0.57

P10 -3.32 0.01 0.51 0.02 0.29 0.34 0.21 0.52 -0.01 0.23 0.01 0.9 0.98 0.79 0.89 0 0.09 0 0.9 0.98 0.79

P11 -6.65 0.01 0.69 0.03 0.26 0.16 0.14 0.53 -0.01 0.23 0.01 0.93 0.97 0.86 0.9 0 0.09 0 0.9 0.98 0.79

P12 -6.12 0.01 0.71 0.03 0.26 0.16 0.14 0.56 -0.01 0.23 0.01 0.93 0.98 0.86 0.91 0 0.08 0 0.9 0.98 0.79

P13 -8.3 0.02 0.69 0.03 0.29 0.24 0.21 0.63 -0.01 0.21 0.01 0.93 0.98 0.86 -0.04 -0.01 0.38 0.01 0.88 0.96 0.71

P14 -6.6 0.01 0.65 0.03 0.29 0.27 0.21 0.47 -0.01 0.25 0.01 0.93 0.98 0.86 -0.18 -0.01 0.4 0.01 0.88 0.96 0.71

P15 -10.52 0.02 0.8 0.04 0.26 0.16 0.14 0.57 -0.01 0.23 0.01 0.9 0.98 0.79 -0.05 -0.01 0.38 0.01 0.88 0.96 0.71

P16 -8.34 0.02 0.74 0.03 0.29 0.24 0.21 0.63 -0.01 0.21 0.01 0.93 0.98 0.86 0.93 0 0.07 0 0.9 0.98 0.79

ADJACENCY EFFECT
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BAC for Sentinel-3 and GRS for Sentinel-2 presented more stability along for
the 8 analyzed wavelengths, while Sen2Cor had better agreement with the
measures in-situ over the Blue-Red part of the spectra, from 443 to 665.

Above specters are extracted from an
Sentinel-3 WFR product the same day of
the campaign and highlight the influence
of land pixels from the river margin in the
measured signal from Pins 1 and 9.
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