
04 August 2020

POLITECNICO DI TORINO
Repository ISTITUZIONALE

High resolution KE-maps with X-band mini weather radar / Bertoldo, S.; Lucianaz, C.; Allegretti, M.; Perona, G.. -
ELETTRONICO. - 20(2018). ((Intervento presentato al convegno European Geosciences Union General Assembly 2018
(EGU GA 2018) tenutosi a Vienna (AUT) nel 8-13 Aprile 2018.

Original

High resolution KE-maps with X-band mini weather radar

Publisher:

Published
DOI:

Terms of use:
openAccess

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: 11583/2705539 since: 2018-04-12T11:08:33Z

European Geosciences Union



Geophysical Research Abstracts
Vol. 20, EGU2018-1385, 2018
EGU General Assembly 2018
© Author(s) 2017. CC Attribution 4.0 license.

High resolution KE-maps with X-band mini weather radar
Silvano Bertoldo, Claudio Lucianaz, Marco Allegretti, and Giovanni Perona
DET - Dipartimento di Elettronica e Telecomunicazioni, Politecnico di Torino, Torino, Italy (silvano.bertoldo@polito.it)

The erosion of the terrain starts with the process of soil detachment by raindrop impact. The Kinetic Energy (KE)
of a single raindrop can represent the basic and most commonly used unit of raindrop erosivity. KE is functions of
the drop size, drop shape and its terminal velocity. It can be expressed as the rain kinetic energy per unit area and
per unit time (KEtime, time-specific kinetic energy) or, alternatively, as the amount of rain kinetic energy per unit
volume of rain (KEmm volume-specific kinetic energy).
The total KE of rainfall is evaluated by summing up the individual kinetic energies of all the raindrops. Therefore,
KE can be calculated directly for any rainfall event by knowing its intensity (I) and by using one of the so-called
KE–I relationships, which are present in large number in the scientific landscape, relations that in turn derive
from an assumed Drop Size Distribution (DSD). Alternatively, it would be more pertinent to relate KE with
data obtained by a disdrometer: however, such instruments are costly, complex (and therefore critics to use) and,
consequently not generally available.
Short-range X band weather radars are a good alternative solution to estimate KE. They can provide measure of
radar reflectivity factor (Z) taking into account that indeed Z is related to the drops kinetic energy than the rain
intensity itself. By using the weather radar, it is possible to measure KE exploiting the KE-Z relationships.
In this work, we consider a pulsed X-band radar, non-coherent, non-Doppler, with vertical polarization, acquiring
reflectivity maps each minute with radial resolution of 60 meters, up to a maximum range of 30 km.
By using the high temporal and spatial resolution radar maps it is possible to realize high-resolution KE maps
exploiting one of the KE-Z relations available in the literature, in particular the one by Yu et. al. in 2012. Starting
from the maps acquired by the radar in the form of digital number, the radar reflectivity maps are obtained
exploiting signal processing algorithms and the consequent KE maps are evaluated. A significant correlation
between a strong rain event and some landslides in the nearby hills is presented.
The high-resolution KE maps can put in evidence the spatial and temporal variability of the kinetic energy of
rainfall. Used in conjunction with GIS layers concerning topography, soil properties and land use, such KE maps
have a strong potential for geosciences applications.


