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ASSESSING WATER AVAILABILITY AND DROUGHT DYNAMICS IN THE PO RIVER DISTRICT USING THE GEOFRAME MODELLING SYSTEM - THE SESIA RIVER BASIN CASE

▪ Better monitoring, estimation and simulation of the main hydrological variables 
characterizing the territory of the Po River district

▪ Water availability quantification across the entire Po River district and its tributaries
▪ Analysis of the water resources management impacts resulting from climate change or land 

use changes scenarios
▪ Identification of drought periods in real-time forecast and long-term prediction, including 

climate change impacts

Objectives

Deploy the GEOframe system over all the catchments in 
its territory 

Calibrate and verify the results obtained by the 
hydrological and hydraulic models against measured 
discharges and water levels across the whole area

Analyze the water resources management impacts 
resulting from climate change or land-use changes 
scenarios

Introduction Study area

Reference dataset

Model components scheme

In 2021, the Po River Basin District 
Authority (ADBPO) undertook the 
implementation of the GEOframe modelling 
system on the whole territory of the district in 
accordance with the GCU-M (Gruppo di 
Coordinamento Unificato-Magre) to update 
the existing numerical modelling for water 
resource management.

• Conceptual semi-distributed hydrological model
• Developed by a scientific international community, leaded by the 

University of Trento
• Open source
• Flexible and modular
• Suited for operational applications

The GEOframe system:

Calibration strategy:

• 3 hydrological years
• KGE optimization
• “zonal calibration” on 

measured water 
discharge

Snow component

Snow component calibration

• 10 hydrological years
• KGE optimization
• “zonal calibration” on SWE
• starting parameters: calibrated parameters on water discharge

➢ John Mohd Wani, Gaia Roati, Matteo Dall’Amico, Federico Di Paolo, Stefano Tasin, Kelly E. Gleason, 
Marco Brian, and Riccardo Rigon, Analysing long-term (1991-2021) daily records of Snow Water 
Equivalent in the Po River District, Italy, submitted to Nature Climate Change, 2025

In a mountain catchments like the one of the Po 
River District, snow is a fundamental component 
of the water balance 

• accurately quantifying snowpack storage to 
forecast seasonal river discharge, useful also for 
agriculture and energy production systems

Activity developments

1. Snow component parameters validation

2. Further calibration of the remaining components on measured water discharge

3. SWE estimation in recent years

4. Furhter validation on water discharge

5. Snow component calibration for the District area

Water balance
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