Validation of water-leaving reflectance from current hyperspectral space missions using

automated HYPERNETS hyperspectral system in the turbid waters of Rio de la Plata
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Since Dec 2021, the HYPERNETS automated system, that uses the HYPSTAR® (HYperspectral Pointable System for Terrestrial and Aquatic Radiometry)
radiometer, has been collecting water reflectance in the turbid waters of the upper Rio de la Plata (RdP) estuary (Argentina), providing invaluable high quantity
of data for hyperspectral satellite systems validation. The performance of the standard (STD) and alternative DSF (ACOLITE) atmospheric correction schemes
applied to PRISMA and EnMAP imagery are here evaluated using simultaneous HYPSTAR data collected in the RdP.

Slte Locatlon Data & Methods

- Unmiguay HYPSTAR In situ Radiometry Satellite Data
L m:p.;m.qg_u m HYPSTAR® : 380-1020 nm (3 nm FWHM) PRISMA
ik S Frequency: every 20 min L2C -> STD (MODTRAN + LUTs)
i FOV: 2° L1C -> ACOLITE (DSF)
3479 T, Above-water sequential Eg, L, Ly, measure Period: 2022 — 2024 (N=7)
-34.80 Processed to Pw & QC [1] EnMAP
-34.81 Match-up: L2C -> MIP (STD)
3x3 pixel window; 50%+1 valid pixels (5/9); L1C->ACOLITE (DSF)
-34.83 outliers: |pix-mean| < 1.5 std; remove if Period: 2024 (N=7)
40 TNt medianCV(412-550)>15% [2] Reference Pixel:—34.8097/-57.8937 [1]
_ . . : : : Statistics e = 100 x sign(Z) x (10¥%I = 1) where Z = median (log (yf))
Fig. 1. Location of LPAR site, 60 km south of Buenos Aires city (Argentina) ) - X;
x;:in situ y;: satellite
in the turbid waters of Rio de la Plata estuary. RMSD = \fﬁz, (yi=x) = 100 (10" — 1) where ¥ = me dml logm N

HYPSTAR vs PRISMA HYPSTAR vs EnNMAP
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Conclusions

* PRISMA and EnMAP spectra generally reproduced well the HYPSTAR measured spectra. But they show conspicuous “wiggles” that should be
addressed before applying second derivative algorithms to retrieve information like phytoplankton pigments [3]. In particular EnMAP/STD (MIP)
AC showed strange spikes which needs further study

* In general, DSF AC showed better results than the standard processor for each sensor & they both tend to underestimate HYPSTAR data (f<0).

* PRISMA: RMSD varied between 0.01-0.02 in the 400-700nm and ~0.005 at >700 nm. The error (€) was higher at lower wavelengths and tend to
decrease at longer (DSF) or to increase in the NIR (STD).

 EnNMAP: RMSD was lower between 400-550nm (~0.01) and higher between 550-700nm (~0.0015) for DSF; while it increased from 0.015 to 0.025
for 400-700 nm for STD. The error was higher at the lower (<500nm) and longer wavelengths (>700 nm) for both AC.
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