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Introduction Results

We present a long-term snow water equivalent (SWE) dataset in the Po River District, Italy, spanning from 1991 to 2021 at
daily time step and 500 m resolution partially covering the mountain ranges of Alps and Apennines (Dall’Amico et al., 2025).

The data has been generated using a hybrid modelling approach integrating the hydrological modelling conducted with the
physically-based GEOtop model, preprocessing of the meteorological data, and assimilation of in-situ show measurements
and Earth Observation (EO) snow products to enhance the quality of the model estimates.

A rigorous quality assessment of the dataset has been performed at different control points selected based on reliability,
quality, and territorial distribution. The point validation between simulated and observed snow depth across control points
shows the accuracy of the dataset in simulating the normal and relatively high snow conditions, respectively.

EO snow cover maps have been compared with simulated snow depth maps, as a function of elevation and aspect. 2D

Validation shows accurate values over time and space, expressed in terms of snowline along the cardinal directions. 0 50 100 km
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homogeneous input in terms of spatial granularity.

In case of neighbouring measurements of HS and The dataset produced fills an important gap in the scientific understanding of the hydrology in the area, representing an

daily manual measurements of HS (HS24), the Location of ERA5-Land centroids (blue circles) and in-situ unprecedented piece of information for many reasons:

priority has been given to the latter. stations (orange circles) in the computational tiles (red grid) e it reports the longest time series of coherent SWE cartography at daily aggregation in lItaly;

e itis, for what possible, homogeneous in terms of approach along the 30 years over the domain;

e it can be interrogated to calculate the SWE anomaly of a given position, with respect to the statistical distribution of the
same quantity during the period 1991-2021, thus helping to address drought alerts caused by missing snow;

e it can be used to validate temperature index models and other simple models, frequently used for practical purposes.
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Snow process model

GEOtop (Endrizzi et al.,, 2014) is a ,
process-based hydrological model that Wind redistribution

Gravity redistribution
includes a multi-layer snow scheme for the ACkﬂOWlEdgementS
efficient evolution of snowpack by solving 1D (9SWE_|_M_P 4 4 — 0 HS This work has been funded by the Gruppo di Coordinamento Unificato-Magre, in which the National Civil Protection
mass and energy balance, accounting for the ot sol ed ed — Department, the Interregional Agency for the Po River, the Emilia-Romagna Region, the Lombardy Region, the Piedmont
physical processes affecting the snowpack Region, the Valle d’Aosta Region and the Veneto Region participate, in addition to the Po River Basin District Authority.
such as compaction and melting. OUpl, _ )\a_T _EB =0 The work of J.M.W. has been funded by Fondazione CARITRO Cassa di Risparmio di Trento e Rovereto, grant number
0 0z 2022.0246. R.R and J.MW. would like to thank and acknowledge the funding from the European Union under
NextGenerationEU. PRIN 2022 Prot. n. 202295PFKP.
Data assimilation The J-snow methodology has been funded under the ESA eo4alps snow project and improved through the ESA-funded
projects Digital Twin of Alps and 4DHydro. J-snow has been awarded by the myEUspace 2023 Competition award funded by
Mass correction the EU Agency for the Space Programme (EUSPA).
We transformed the snow gauges time series into virtual rain *
measurements to correct the mass imputed into the model
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