
21 June 2026

POLITECNICO DI TORINO
Repository ISTITUZIONALE

Toward non-stationary flood frequency analysis: case study in the Po river basin / Cafiero, L., Mazzoglio, P., Claps, P.,
Viglione, A.. - ELETTRONICO. - (2022). (Le Giornate dell'Idrologia della Società Idrologica Italiana 2022 Genova (IT) 9-
11 November 2022).

Original

Toward non-stationary flood frequency analysis: case study in the Po river basin

Publisher:

Published
DOI:

Terms of use:

Publisher copyright

(Article begins on next page)

This article is made available under terms and conditions as specified in the  corresponding bibliographic description in
the repository

Availability:
This version is available at: 11583/2973045 since: 2022-11-14T08:57:43Z

Società Idrologica Italiana



 
 

 
Le Giornate dell’Idrologia  

della Società Idrologica Italiana 2022 
Genova, 9-11 Novembre 2022 

  
     

 

 

 
Toward non-stationary flood frequency analysis: case study in 

the Po river basin  
Luigi Cafiero1, Paola Mazzoglio1, Pierluigi Claps1, Alberto Viglione1 

1 Dipartimento di Ingegneria dell’Ambiente, del Territorio e delle Infrastrutture, Politecnico di Torino, Torino. E-mail: 
luigi.cafiero@gmail.com   
 
Abstract  
Regional analyses are methods for runoff predictions in ungauged basins [1]. Traditional regionalization 
methods allow to estimate hydrological variables in stationary conditions: in a context of climate change 
it is fundamental to develop new techniques which take into account the non-stationarity of climate 
variables [2]. As part of a project in collaboration between universities and the Po basin authority, different 
approaches including regionalization procedures are used to characterize the hydrological extremes in the 
Po river basin. In particular, we use the Spatially Smooth Regional Estimation method, which is based on 
multiregressive estimation of L-moments without requiring the definition of homogeneous regions [3]. The 
regression models are based on morpho-climatic descriptors including climate variables such as the mean 
annual precipitation, and the coefficients of the IDF curves. The regression equations assume these 
variables to be stationary and the values used for each basin are averaged in time. By analyzing the multi-
year variability of the climatic variables in each basin we aim at: (i) comparing the trends of the climatic 
variables and the trend of the different design discharges, (ii) analyzing the sensitivity of the regression 
equations to changes in time of these variables. The first results of these analyses, which are designed to 
obtain regression equations more suitable to describe design discharge in ungauged basins in a non-
stationary setting, will be presented at the conference.  
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