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Text of Abstract

The pilot project “Volcanic Risk System (SRV)” funded by the Italian Space Agency
(ASI) aims at defining, developing and demonstrating (at a pre-operational stage) a
set of functionalities in support of a decisional system for volcanic risk management
based on the use of Earth Observation (EO) data. Moreover, the pilot project supports
research activities to fill in the gaps between the user needs and the available technol-
ogy. The selected user is the Italian Department for Civil Protection (DPC).

A very important issue regarding the product implementation of SRV is the achieve-
ment of End-User requirements, which will guarantee the compliance between the
system modules and out-puts with the operative request of the End-User during the
different volcanic risk phases: 1)Knowledge and Prevention,2) Crisis 3)Post Crisis

The different products will be developed on three test sites (Etna, Vesuvio and Campi
Flegrei) and they will be delivered via WEB-GIS interface. The selected test sites



are characterized by a noticeable ground deformation activity, by the availability of
geodetic “ground-based” measurements and, regarding Etna, characterized by an al-
most persistent volcanic activity, allowing the generation of products related to the
sin-eruptive and post-eruptive phase.

The decisional system is based on the synergic use of several EO data, such as: DIn-
SAR deformation maps, flux of sulphur dioxide (SO2) [1] water vapour and volcanic
aerosol optical thickness [2] by means of ASTER, MODIS and HYPERION data on
Etna test site. Experimental algorithms will be tested in the system processing chain
for carbon dioxide (CO2) by means of hyperspectral sensors on airborne and space-
borne platforms (eg. Hyperion. AVIRIS). The analysis of ash clouds will be made by
means of already consolidated procedures [3, 4, 5] which uses low spatial resolution
sensors with an high revisit time (eg. AVHRR, MSG, MODIS). Moreover the thermal
analysis, directed to the identification of temperature variation on volcanic structure
indicating a change in the volcanic activity state is performed [6].

As far as the ground deformation map generation, the selected approach is the Small
Baseline Subset (SBAS) method [7], a Differential SAR Interferometry (DInSAR)
technique implementing an appropriate combination of differential interferograms
generated from SAR data pairs characterized by short spatial and temporal separation
(baseline) between the two acquisition orbits. We recall that this method can work
both at the full sensor resolution [8] and with averaged (multilook) interferograms.

An important step of the project development regarded the technical and scientific
feasibility of the selected products. In fact the technical feasibility depends from the
data availability, in the required spectral channel, from satellite revisit time and by the
accuracy algorithms and models used in the processing.

The deformation maps retrieved by SAR interferometry are based on consolidated
techniques [9], which accuracy has been analysed in the past years. Moreover the se-
lected test sites have well developed GPS network that ensure a suitable validation for
the SAR maps produced by the system. Nevertheless the usability of the deformation
maps in the Crisis Phase (Sin-eruptive) is restricted by the low revisit time of the cur-
rent systems. Since the availability of new mission (eg. COSMO-SKYMED) in the
next years should improve the revisit time as well as the ground resolution of SAR
systems, within the SRV project, prototype procedures for new SAR sensor in X and
L band will be developed and tested .

Moreover, the project will make use of L-band data form the ALOS satellite and X-
band SAR data from the recently launched COSMO-SkyMed satellites. We remark
that a key limitation to the exploitation of the DInSAR technology is represented by
the temporal decorrelation phenomena; accordingly, the relatively short revisit times



of the COSMO-SkyMed constellation (from 8 days with the already available 2 satel-
lites, up to 4 days when the full constellation is deployed) will represent a significant
improvement with respect to the existing C-band systems, counterbalancing the decor-
relation noise increase due to the wavelength shortening.

Clearly, the successful exploitation of these X-band systems will maintain strong limi-
tations in eruptive crisis scenarios where hourly acquisitions would be required. How-
ever, for what concerns the COSMO-SkyMed system, the fully developed four sensors
constellation will allow us to build up effective volcano monitoring scenarios also for
early warning applications. In this context, an appropriate definition of the system
planning has to be foreseen.

When successfully implemented, the system represents a unique tool for volcano mon-
itoring that uses C- and L-band SAR data, along with X-band SAR data provided by
ASI. The simultaneous generation of ground deformation time series in these three
bands over a selected test-site has never been performed before, as well as their inter-
comparison.
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