
ARISTOTLE
All  Risk Integrated System TOwards The hoListic Early-warning

Contacts:
Group Lead: Alberto Michelini  (alberto.michelini@ingv.it)
Service Mgt. Team: Giovanna Forlenza  and Delia Arnold-Arias (aristotlenhsp.smt@ingv.it)

Alberto Michelini1, Gavin Iley2, Öcal Necmioğlu3, Gerhard Wotawa4, 
Delia Arnold-Arias4, Giovanna Forlenza1, 

and the ARISTOTLE-ENHSP Team*

1Istituto Nazionale Geofisica e Vulcanologia, Roma, Italy
2Met Office, Fitzroy Road Exeter Devon EX1 3PB United Kingdom 
3Kandilli Observatory and Earthquake Research Institute, Turkey 
4Zentralanstalt für Meteorologie und Geodynamik, Vienna, Austria 

*A full list of authors appears at the end of the presentation 

mailto:alberto.michelini@ingv.it


Outline

❖ Background and introduction
❖ The ARISTOTLE-ENHSP 

➢ Approach
➢ Operational Service
➢ Pillars 

❖ Outlook
❖ Considerations

EGU General Assembly 2020 



Background and Introduction: 

The rationale behind

When major natural 
events occur there is 

a strong need for
 Authoritative, 

Timely, 
Multi-Hazard Advice

New directions in the UCPM:

“(3.e ) to increase the availability and use of scientific knowledge on 
disasters”

“(8.a) to further develop and better integrate transnational 
detection and early warning and alert systems of European interest 
in order to enable a rapid response, and to promote the 
inter-linkage between national early warning and alert systemsEGU General Assembly 2020 



Background and Introduction: 

The rationale behind

Information need versus availability
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Background and Introduction: 

The rationale behind

MHOB

❖ Multiple sources of information in different locations

❖ Requirement: From data/information to WHAT IT MEANS
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MHOB

COMPREHENSIVE  OPERATIONAL 24*7 
MULTI-HAZARD SCIENTIFIC ADVICE INTO 

ERCC/EC
6

Background and Introduction: 

ARISTOTLE
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National Operational Centers

A
R

ISTO
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vice

ERCC 

Background and Introduction: 

Combines national operational centers with ERCC 
activities
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EARTHQUAKE / TSUNAMI VOLCANO FLOODING SEVERE WEATHER

❖ Implementation and deployment of a 24x7 
operational system  in 1 year

❖ Preparation of the first-ever “European Natural 
Hazard Scientific Partnership” (ENHSP)

Background and Introduction: 

ARISTOTLE Pilot
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Background and Introduction: 

ARISTOTLE-ENHSP: 46 Activations (10/2018 – 4/2020)
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The ARISTOTLE-ENHSP project

The ARISTOTLE-ENHSP approach:

Sustained operational service

Aims:

❖ deliver to the ERCC/ERCC Analytical 
Team world leading multi-hazard 
scientific advice through a flexible 
and scalable operational service 

❖ implement the European Natural 
Hazard Scientific Partnership 
(ENHSP) in all its components.



The ENHSP concept

development 

operations

outreach

The ARISTOTLE-ENHSP approach:

Sustainable operational service
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Operational Service:

The service timescales
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operations

Operational Service:

The 24x7 service blueprint 

❖ Based on a pool of 
expertise

❖ Real Multi-hazard 
approach

❖ Tailored products

❖ Fully scalable design
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Activated - reactive mode 

Many sources of information

MHOB

The Iran-Iraq M7.2 Earthquake on the 11/12/2017

Operational Service:

Reporting
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Operational Service:

Reporting: ERM report

Basic description 

Potential cascading effects  /  
Weather assessment and forecast

Impact assessment with the 
available information within 3 
hours

Potential evolution
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Operational Service:

Routine reporting: the New MH ROM report lifecycle
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Pillars:

Implementation of the ENHSP

The ENHSP Pillars include all the 
key elements required to funnel the 
best operational practices, science 
and team to be integrated into the 
operational delivery of the service.

development 
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Pillars:

The Innovation Pillar

Three specific Experts Groups:

1. Global (excluding Europe) 
Flood

2. Forest Fires 
3. Global Volcanoes

The Innovation Pillar

Focus on identifying and 
implementing the key innovative 
research performed  to increase 

efficiency and improve performance 
of the service to the ERCC.
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Pillars:

Science and Research Pillar

The Science and Research 
Pillar

Targeting research towards specific  
needs of the service for ERCC.

MH impact assessment

e.g.
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Gains 
Complementary 

expertise

Returns 
additional 

expertise to 
national level

Builds upon 
national 
expertise

Outlook:

Outreach and the feedback loop

outreach
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Considerations:

Achievements

• Successful MH partnership consisting of GEO & METEO 
hazards experts from MS main European institutions

• 7*24 service provision within of emergency report

• New MH Routine monitoring (ROM) through 3 times 
per week reports for all hazards and verbal interaction 
with ERCC  

• Developed an IT platform to gather information and 
assemble the reports that exploits community driven 
web services and developed specific ones
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Considerations :

Challenges

• Rapid MH impact assessment requires specific tools and 
products to be refined or developed

• Need for uncertainties and probabilistic estimates (”ad 
hoc” working groups ?)

• Potentially sensitive information deriving from impact 
estimates (e.g., number of fatalities) must be treated 
carefully and be consistent with similar ones provided at 
national level in order to avoid possible inconsistencies

• Close synergy between ARISTOTLE and national 
actors
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Thank you for reading (!)
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