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Spoke 5
Planetary Protection and Geohazards Mitigation
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Mission statement The prosperity and development of

contemporary, strongly interconnected societies depend

significantly on the ability of mitigating the effects of natural and

anthropogenic disasters. Objective of Spoke 5 is to explore and

improve the TRL on innovative methods of space

observation for the protection from natural disasters using

nanosatellite constellation architectures aimed to the

mitigation of the effects of natural and anthropogenic

disasters on the Earth's surface.

Explore monitoring of rapid hazard phenomena and 
identify current gaps to be filled.

Mission concepts and tools for mitigating natural 
hazards induced damages

Design of infrastructures for implementation and 
operations of sustainable mitigation  strategies 

Development of innovative technologies for 
improved mitigation strategies



General and Quality Management, 
miniaturisaton and qualification of sensors for 
nanosatellite remote sensing, advanced EO 
data processing, 

UNITN

Risk management, instruments for geo-hazard 
mitigations and monitoring, remote sensing, INGV

On board data driven software specification, 
Advanced DInSAR and GNSS techniques CNR

New instrumentation  and technologies 
for remote sensing, miniaturisation, on 
board processing, AI tools

UNIROMA1

Miniaturisation and future quantum sensors, AI 
tools, Advanced DInSAR and GNSS 
techniques 

UNIFI

Particle detectors and non imaging remote 
sensing , COTS electronic, AI toolsUNIPI

Lithospheric – magnetospheric coupling 
model development, simulation and testingUNICAL

Remote sensing database, signals of 
opportunity systems POLITO

Miniaturization of electric, search coil  and 
plasma instrumentsINAF

Solid state sensors and related electronics, 
detectors and front-end/DAQ electronicsINFN

Miniaturized electronics, sensors development 
and integrationFBK

M onitoring and modelling of climate change 
and atmospheric weather related phenomena, 
AI tools , multiparametric integration 

CMCC

Aerostatic platforms remote sensing, 
qualification facilitiesCIRA

Mission analysis issues and technlogy 
roadmap, small satellite platformARGOTEC

Advanced DInSAR and GNSS techniques, 
remote sensing techniques, AI tools. Geodetic 
measurements algorithms

E-GEOS

Nanosatellite qualification, digital twins,  
modelling and multiparametric integration

LEONARDO/ 
TAS-I

Satellite data usage for remote sensing 
activities, AI techniques, EO based  operating 
services

LINKS

Remote sensing services, satellite data 
management, environmental monitoringMAPSAT

Spoke 5
Partners

Spoke Administration, 

management, travel and 

dissemination 

Tot. Budget 

Spoke 5

11.523.345 € *
* Excluding co-funding

18 Partners
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Experimental research for 

innovation in EO methods

UNITN Spoke Leader R. Battiston  

 INGV Spoke CoLeader F. Buongiorno
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NATURAL HAZARDS MITIGATION 
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COASTAL

WEATHER
GROUND MOTION

Ground and space data



Stage Process
Characteristic 

scale / frequency
Observable

1. Crustal 

fracture*

radon release 

(Rn-222)
—

gas flux, α-

emission

2. Lower 

atmosphere
air ionization, σ↑ < 1 Hz

E-field 

perturbation

3. Micro-

discharges
pulsed currents 1 Hz – 10 kHz

ELF/VLF 

radiation

4. Ionospheric 

coupling

guided 

propagation
1–1000 Hz

modulated E/B 

fields

5. LEO detection
EFD/SCM 

anomalies
100–1000 Hz

µV/m – pT level 

signals

Possible E.Q. coupling mechanisms

Modeling of layer coupling
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MODELING LITOSPHERE- IONOSPHERE INTERACTION

MILC MODEL



Spoke 5: Technical WP’s
WP 5.3 & WP 5.5 - Technologies for multipoint 
remote sensing and data analysis
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Technology developments for 
nanosatellite remote sensing

Technology developments for 
remote sensing data analysis

• On board processing advanced architectures 

• Miniaturization of instrumentation and measuring devices. 

• Environmental sensing based on signals of opportunity 

L: UNITN, CL: INGV, TL: UNIROMA1, INAF, UNIPI, INFN

. Others : CNR, FBK, LINKS, UNIFI, TAS-I, PoliTo

• integrating physical modelling, data assimilation and AI 

for multimodal systems 

• AI techniques for multitemporal data 

• Advanced DInSAR and GNSS techniques

L: UNITN, CL: INGV, TL: UNIROMA1, CNR, UNIPI, PoliTo, UNICAL

Others: EGEOS, INAF, UNIFI, LEONARDO, LINKS, CMCC,MAPSAT
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Upstream&Downstream
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Payload miniaturization

Development of Digital Twin qualification facilities 



Strategies for bridging gaps  
in current EO systems

New services based on  
advanced data and IT 

technologies

Spoke 5: Technical WP’s
WP 5.2 & 5.4 – Downstream and upstream advanced 
strategies and tools
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• Available ground and satellite data on Earth natural 

hazard

• Understand gaps in planned EO constellation

• Identify requirements for nano-satellites constellation

L: UNITN, CL: INGV, TL: UNITN, INGV

Others: CNR, UNIROMA, UNIFI, UNIPI, POLITO, CMCC, INFN,

LINKS, CIRA, LEONARDO, ARGOTEC,MAPSAT

• Physical and AI tools for EO big data analysis

• Cross database and data fusion tools and products 

• Role of inflatable for EO

• Advanced EO data processing

L: UNITN, CL: CNR, TL: UNITN, CNR

Others: INGV, UNIROMA, UNIFI, UNIPI, POLITO, CMCC, 

INFN, LINKS, EGEOS
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UPSTREAM
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DOWNSTREAM
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