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Abstract: CLARION plays a key role in advancing the transition of various ports with inland waterway connections into a smart, green, sustainable and climate-resilient sector. In the framework of CLARION

Horizon Europe project, satellite altimetry measurements are utilized to establish a synergistic framework with in-situ data, in a common processing cycle for inland water level extraction, as well as to
improve inland water level forecasting models. In this context, ICCS is working with altimetry satellite data promoting the sustainability of inland water ways in Europe. Sentinel-3 and Sentinel-6
observations supplement the limited gauge measurements providing inland water level measurements in global coverage with consistent accuracy. However, validating altimetry-derived water levels poses
significant challenges, primarily due to the limited access to historical in-situ data. In this study, a comprehensive validation of Sentinel-3 and Sentinel-6 derived water levels is conducted, over different
areas of Danube River, using historical gauge measurements acquired by Austrian and Romanian water authorities. As demonstrated in our recent study summarizing space-based applications for inland

water level monitoring from 2018 to 2022, the use of rivers for validating altimetry missions remains limited.

Objectives: Altimetry missions for Inland Water Level Monitoring:

e Transition of Inland Waterway Transport into a smart and sustainable sector. Four different in-situ stations over Danube River (Achleiten, Kienstock, Ybbs, and
Korneuburg), were used for the validation of the Sentinel-3 and the Sentinel-6
altimeters using observations between January 2021 and December 2024. Due to
 Acquisition of historical in-situ measurements through different data-sources. limited access to historical data, in-situ measurements were obtained from viadonau
(https://www.viadonau.org/) upon request. For future needs, data will be retrieved
via the API of the EuRIS portal (https://www.eurisportal.eu/). Level-2 Sentinel-3 and
Sentinel-6 MF data was used. Sentinel-3 data was distributed by Copernicus

 Validation of Sentinel-3 and Sentinel-6 derived water levels over Danube River.

(https://dataspace.copernicus.eu/), while Sentinel-6 MF data was distributed by
Gauge Station | Relevant Mission | Approx. River Width EUMETSAT (https://data.eumetsat.int/). Water level measurements was corrected
_ for instrumental effects, atmospheric delays, as well as for tidal effects. Data were
ACILEICD Sen-3A / Pass:113 230m retracked with the OCOG retracker. It is still very challenging to obtain accurate water
Kienstock Sen-3A / Pass:341 260m level measurements over narrow rivers. Two outlier detection methods, the Mean
and Standard Deviation (MSD), and the Median Absolute Deviation (MAD) with
Ybbs Sen-3B / Pass:341 292m constant k equal to 3, were applied for data-preprocessing to improve the accuracy

of measurements.

Korneuburg Sen-6A / Pass:94 310m
Sentinel-3 and gauges river levels in Danube River - Achleiten station Sentinel-3 and gauges river levels in Danube River - Kienstock station
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Sentinel-3 and gauges river levels in Danube River - Ybbs station Sentinel-6 MF and gauges river levels for Korneuburg-Vienna station
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Mission - Station / 0p>30dB& | 04 >30dB & SurfFlag & SurfFlag &
RMSE MSD | MAD MSD MAD MSD MAD Next steps:
* Validation/Evaluation of the state-of-the-art SWOT altimetry mission over the
Sen-3 Achleiten 0.54m | 0.54m 0.54m 0.54m 0.34m 0.34m same stations in Danube River.
.  |Implementation of Fully-Focused SAR (FF-SAR) algorithm to L1 data to retrieve
Sen-3 Kienstock 0.70m | 0.63m 0.78m 0.77m 0.70m 0.63m

inland water levels in rivers and canals with width less than 200m.

Sen-3 Ybbs 1.14m | 1.20m 1.15m 1.20m 0.99m (0.40m) 0.99m . DeveIoprnent of synerglstlo frameworkst com.blnlng altimetry data with in-situ
observations for the extraction of dynamics of inland water levels.

Sen-6 Korneuburg 0.56m | 0.56m 0.54m 0.54m 0.56m 0.56m
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