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EO based Real Time alert system
This solution can help the local observatories and the User/First responder communities to have a real time 
information on the beginning of new eruption only based on Low GSD (4x5 sqKm) and High frequency (1 image 
every 5 minutes) Remote Sensing data.

This module is based on the use o specific channel mounted with minor changes on all the geostationalry 
satellite enabling a world wide monitoring service

The obtained results demonstrated its applicability on different volcanic context in terms of volcanic dimension 
and eruptive style



• SCIENTIFIC RATIONALE
• Infrared remotely sensed data can be used to evaluate the surface thermal 

state of active volcanoes. Because the spectral radiance emitted by hot 
spots reaches its maximum in the region of Mid InfraRed (MIR), the early 
detection of an impending eruption is realized by exploiting the SEVIRI 3.9 
mm channel . Despite its spatial resolution (3x3 km2 at sub satellite point), 
Dozier et al. demonstrates that the presence of a high temperature source, 
even affecting only a small portion of one large pixel, causes a dramatic 
increase of the emitted MIR radiance.

• A procedure named MS2RWS (MeteoSat to Rapid Response Web Service), 
has been developed to exploit the capability to detect the beginning and 
duration of an eruption. The algorithm is an improvement of the procedure 
presented in Musacchio et al. [2011, 2012], mainly based on a “difference 
of differences” method applied to the SEVIRI 3.9 μm measurements



• OBSERVATIONAL INFRASTRUCTURE 

EO data Band centers (µm) Spatial Resolution (m) Resolution time

SEVIRI (GOES, 

HIMAWARI) 

3.9 4x5 km 1 image every 5 minutes

KU 1.2 m Antenna

X/L 3.2 m Antenna

Acquisition & processing
system

GPS ANTENNA



• INFRASTRUCTURE FOR DATA PROCESSING
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• METHODOLGY

• The  MS2RWS, every 5 (or 15 
minutes), captures the radiance 
value of the pixel centered over Mt 
Etna and the mean radiance values 
of the surrounding 24 pixels
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• Methodology [for 4th channel
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• December 2015 Eruption



• PRODUCTS AVAILABLE 



• CURRENT DISTRIBUTION OF PRODUCTS 
Method for products distributions: http://160.97.1.28/rapidresp/

Stromboli



• PROGRAMS/PROJECTS OF REFERENCE 

Pianeta Dinamico                    :

ATTEMPT will improve the procedure named 
MS2RWS (MeteoSat to Rapid Response Web 
Service) (Musacchio et al., 2011, 2012; Corradini 
et al., 2018), testing the results derived by using 
a narrower kernel, from 5x5 pixel to 3x3 pixel. 
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