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WISPSTATION spectrometer was installed on September 11", approximately 95
km from the river’s mouth on a floating dock owned by AIPO (Interregional
Agency for the Po River). The station continuously monitors water’s chemical-
physical parameters, river level, and river discharge. The radiometer performs
real-time, autonomous measurements of water quality by acquiring
hyperspectral reflectance data every 15 minutes during daylight hours and
transmitting the data in real time.
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D | A total of 27 satellite match-ups were collected over the Po River: 25 with Sentinel-2, one with the hyperspectral
% NASA EMIT sensor, and one with hyperspectral DLR ENMAP. During the study period, two S|gn|flcantflﬂod ™

events occurred, each exceeding 8,000 m */s on 22 October 2024 and 22 April 2025. In the last century, daily
peak discharges above 8,000 m°/s have typically corresponded to approximately 10-year return period events.
This places both our flood events among the more extreme occurrences of the last decade in the Po basin.

Fig. 1 Location of the WISPSTATION
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Since its deployment the WISPSTATION radiometer has collected over
8,000 hyperspectral reflectance spectra.

Fig. 4 Daily river discharge time series with satellite match-up dates (vertical lines); blue lines indicate match-ups shown in the spectral plots below.
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. ] Fig. 5 Qualitative comparison of Rrs at Pontelagoscuro. (A-B—C-D) Rrs from WISPstation (orange); satellite-derived Rrs from ACOLITE DSF (dark blue), ACOLITE Radcor
The tool generates downloadable CSV outputs and interactive plots at (green), and ACOLITE Radcor with glint and interface correction (light blue). (E<F) Rrs from WISPstation (orange), L2A product (blue), and ACOLITE DSF (green).

multiple stages of the processing chain, enabling visual inspection and

, , , , We also compared turbidity measured in situ by a submerged turbidimeter, turbidity derived from the
streamlined analysis of water quality dynamics.

WISPSTATION, and turbidity retrieved from satellite imagery, after evaluating different atmospheric correction

methods.
QCij“:"lgthm"“m: ) These comparisons must also take into account the varying hydrological conditions of the river. Further
QC3 > Apply Max Reflestance Threshold (User Defined) Investigation is needed to better assess the influence of river hydrodynamics as a potential source of signal
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Fig. 2 Overview of the R-based processing tool for WISPstation data
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A 10-day analysis around two major flood events
highlights the method’s ability to track turbidity
during high-flow conditions.

The WISPSTATION on AIPQ’s floating platform has
proven to be strategic, as it operates in close
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A) Raw reflectance spectra as ?555 ? R AN ,. proximity to in-water sensors. This setup provides
retrieved from the instrument = £°] | o v N o access to physical-chemical and hydrological data
SRR W B - thus enabling valuable cross-validation and
B) Spectra after applying the *2 e --f’:""' st correlation analyses.

automated Quality Control Significant progress has been made in atmospheric

procedure correction for river systems, with recent methods
) ' performing well even in optically complex
o ™ ™ C) Spectra after applying the environments affected by adjacency effects. This
Fig. 3 Reflectance Spectra acquired by WISPSTATION. skyglint correction work represents a step forward in applying remote

RAW and after correction

sensing to riverine systems.

Fig. 8 Satellite-derived products of the PO river delta. Images acquired by Sentinel-2.

REFERENCES

Dierssen, H. M., Vandermeulen, R. A., Barnes, B. B., Castagna, A., Knaeps, E., & Vanhellemont, Q. (2022). QWIP: A quantitative metric for quality control of aquatic reflectance spectral shape using the apparent visible wavelength. Frontiers in Remote Sensing, 3, 869611.
Gons, H. J., Rijkeboer, M., & Ruddick, K. G. (2005). Effect of a waveband shift on chlorophyll retrieval from MERIS imagery of inland and coastal waters. Journal of Plankton research, 27(1), 125-127.
Jiang, D., Matsushita, B., & Yang, W., 2020. A simple and effective method for removing residual reflected skylight in above-water remote sensing reflectance measurements. ISPRS Journal of Photogrammetry and Remote Sensing, 165, 16-27.

Jiang, D., Matsushita, B., Pahlevan, N., Gurlin, D., Fichot, C. G., Harringmeyer, J., ... & Spyrakos, E. (2023). Estimating the concentration of total suspended solids in inland and coastal waters from Sentinel-2 MSI: A semi-analytical approach. ISPRS Journal of Photogrammetry and Remote Sensing, 204, 362-377.

Nechad, B., Ruddick, K. G., & Park, Y. (2010). Calibration and validation of a generic multisensor algorithm for mapping of total suspended matter in turbid waters. Remote Sensing of Environment, 114(4), 854-866.

Novoa, S., Doxaran, D., Ody, A., Vanhellemont, Q., Lafon, V., Lubac, B., & Gernez, P. (2017). Atmospheric corrections and multi-conditional algorithm for multi-sensor remote sensing of suspended particulate matter in low-to-high turbidity levels coastal waters. Remote Sensing, 9(1), 61.

Van Der Woerd, H. J., & Pasterkamp, R. (2008). HYDROPT: A fast and flexible method to retrieve chlorophyll-a from multispectral satellite observations of optically complex coastal waters. Remote Sensing of Environment, 112(4), 1795-1807. O |a nmarco.scarpacnr. |t




	Diapositiva 1

