
26 June 2026

POLITECNICO DI TORINO
Repository ISTITUZIONALE

How the shape of heterogeneous precipitation affects the response of urban drainage networks in SWMM modelling /
Costamagna, E., Ridolfi, L., Boano, F.. - (2025). (EGU General Assembly Vienna ) [10.5194/egusphere-egu25-15815].

Original

How the shape of heterogeneous precipitation affects the response of urban drainage networks in
SWMM modelling

Publisher:

Published
DOI:10.5194/egusphere-egu25-15815

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: 11583/3001645 since: 2025-07-08T10:07:44Z

Copernicus



EGU25-15815, updated on 08 Jul 2025

https://doi.org/10.5194/egusphere-egu25-15815

EGU General Assembly 2025

© Author(s) 2025. This work is distributed under

the Creative Commons Attribution 4.0 License.

How the shape of heterogeneous precipitation affects the response
of urban drainage networks in SWMM modelling

Elisa Costamagna1

, Luca Ridolfi

1

, and Fulvio Boano

1,2

1

Politecnico di Torino, DIATI - Department of Environment, Land and Infrastructure Engineering, Torino, Italy

(elisa.costamagna@polito.it)

2

R3C – Responsible Risk Resilience Centre; Politecnico di Torino

The prediction of pluvial flooding in urban environment shows many uncertainties due to the

structure of drainage network and the usual limited amount of available rain gauges. These two

aspects, joint with the increasing frequency of intense rain events, highlight the need to a better

comprehension of the main impact of temporal and spatial variability of the rain in the modelling

process.

Within the PNRR RETURN project, a SWMM model of an urban subnetwork has been used to

perform a sensitivity analysis on the influence of the shape and location of a simulated rain event

for different return periods and rainfall durations. Spatially heterogeneous rainfall events are

simulated as exponential distributions, and the decay constant is used to quantify the degree of

spatial heterogeneity of the events. A first explorative phase aims to recognize global indicators to

describe multiple response scenario, comparing the effects of rain events with the same rainfall

volume and different spatial distributions. Then, the increasing number of simulations should

allow to identify the best indicators that will drive to describe the network response through

topological techniques.

The results show a non-linear correlation between the number of flooded nodes and the rainfall

volume occurred in a specific duration. When the spatial distribution of rainfall is more

heterogeneous (i.e. high decay constant) the network faces more severe criticalities. Furthermore,

the response of the drainage system is non-linearly correlated to the rainfall volume intercepted

by the basin, highlighting the complexity of the response and the central role of the structure of

the drainage network.

 

 

This study was carried out within the RETURN Extended Partnership and received funding from

the European Union Next-GenerationEU (National Recovery and Resilience Plan – NRRP, Mission 4,

Component 2, Investment 1.3 – D.D. 1243 2/8/2022, PE0000005)

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

