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MOTIVATION
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Anthropogenic Hazards Science Plan Path

Recognition of the 
relationships between the 

parameters of technological 
activity and the parameters 
of the seismic proces will 

allow to keep the 
anthropogenic seismic 

hazard within acceptable 
limits. 

Conclusio
n

Science Plan Highlight: 
Studying the relationship 
between technological 

activity (cause) and 
anthropogenic seismicity 

(effect)

Anthropogenic seismicity 
is induced by 

technological activity. 

Key Point
Science 

Plan 
Highlight



Anthropogenic seismicity appearing in association 
with diverse geo-resources exploitation activities has 

a significant socio-economic impact

Stronger AS events can cause damage, injuries and even 
fatalities. The hazard posed be induced seismicity can be 

considerable,  

M6.3 reservoir-induced Koyna, India, 
1967

M5.3 mining-induced Stilfontein, Rep. 
South Africa, 2005

M5.6 injection-induced Oklahoma, 
USA, 2011

phot. Brian Sherrod, 
USGS



Bit of history of the Anthropogenic Hazards Community: 2010-2023

2010 THAIS - Teamwork for Hazard Assessment  for Induced Seismicity

2011 - 2012 WG 10 Infrastructure for GeoResources

2013 IS-EPOS Platform - Digital Research Space dedicated to iduced seismicity for EPOS purposes

2015 - 2018 SHEER - „Shale gas Exploration and Exploitation induced Risks,” Horizon 2020. 

2015 - 216 EPOS IP - WP14 „EPOS IP” (EPOS Implementation Phase Project)

2016 - 2021 EPOS-PL

2017 - 2020 SERA - Seismology and Earthquake Engineering Research Infrastructure Alliance for 
Europe”, H2020

2020 - 2023 EPOS SP EPOS SP Project (Sustainability Phase

2020 - 2023 EPOS-PL+

2018 - 2022 S4CE Science For Clean Energy, H2020 

2019 EPOS Thematic Core Service Anthropogenic Hazards
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A multidisciplinary, distributed research 
infrastructure that facilitates the integrated use of 
data, data products, and facilities from the solid 
Earth science community in Europe.

EPOS provides open and easy 
access to high-quality data, 
following FAIR – Findability, 
Accessibillity, Interoperability, 
and Reusability  - principles to 
data and metadata 
management.

EPOS THEMATIC CORE SERVICES
• Seismology 
• Near-Fault Observatories 
• GNSS Data and Products
• Volcano Observations 
• Satellite Data
• Geomagnetic Observations 

• Anthropogenic Hazards 
• Geological Information and Modeling
• Multi-Scale Laboratories
• Tsunami





EPOS Thematic Core Service Anthropogenic Hazards (TCS AH) Consortium
16 Institutions from 8 European and 1 Non-European Country

TCS AH Consortium 
Board

TCS AH DIRECTOR 
TCS AH ECO

EXTERNAL 
COMMITTEES

WORKING 
SECTIONS

INNOVATION ADVISORY COMMITTEE
LEADER: Christophe Maisons

USER COMMITTEE
LEADER: Ian Stimpson

DATA PROVIDER COMMITTEE
LEADER: Sławomir Olechowski



EPOS Thematic Core Service Anthropogenic Hazards (TCS AH)

TCS AH mission:
Thematic Core Service Anthropogenic Hazards
mission is to integrate - within EPOS - the research
infrastructures related to studies of geo-hazards of anthropogenic origin, in 
particular those caused by the exploration and exploitation of geo-resources.

TCS AH Consortium
for managing infrastructure
integration in cooperation

with EPOS ERIC

TCS AH e-NODES
gather episodes with their

multidisciplinary data, manage them
and provide access to AH data

TCS AH EPISODES Platform
 provides access to the episodes’ data,

software, applications and computational
resources for advanced analysis and visualization



• Implemented (public) 
software tools 

• Private applications •Integrated episodes 
•User Uploads

• Data and apps private 
repository 

• Programming
• Workflow building 
• Data processing  HPC 
• Data and results sharing 
• Collaboration 

Data

Applica-
tions

Workspace

EPISODES platform – A virtual laboratory
HPC processing, data on AS cases (episodes), AS-tailored software (applications), collaboration



Language versions:
English,
French,
Italian,
Polish

>50 (JCR) papers, PhD disertaions, habilitations, …
Integration with EPOS Data Portal
https://www.epos-eu.org/dataportal
 



42 Episodes: Sets of time-correlated geophysical, technological and other relevant geodata that 
relate comprehensively anthropogenic seismic proceses to its industrial causes

  
Inducing technologies: 
CO2 sequestration     - 1 
Conventional hydrocarbon extraction   - 6 
Geothermal energy production    - 11 
Reservoir impoundment     - 6 
Underground gas storage    - 1 
Unconventional hydrocarbon extraction  - 5 
Underground mining      - 13 
Wastewater injection     - 2 
 





73 Applications: Bespoke software tools to process and analyze the data with particular attention to 

analyzing correlations between technology, anthropogenic seismicity, and resulting hazard.

Application categories: 
Analysis and Modelling Apps  
 Source & Shaking Parameters Estimation  – 10 
 Stress Field Modelling  – 2 
 Exploratory Statistical Analysis  – 13 
 Hazard & Risk Analysis  – 15   
Data Handling Apps 
 Download Tools  – 2 
 Converters  – 13  
 Reconstruction Tools – 9  
Visualizations Apps  – 6  
 



Workspace: Data from episodes or uploaded are processed by selected apps in users' workspaces. 
Application Workbench: A functionality to build workflows from user’s codes and platform apps.

HPC: The processing is delegated to cloud or high-performance computers. 



Integration with EPOS Data Portalhttps://www.epos-eu.org/dataportal



Challenges facing EPOS TCS AH

Cross-disciplinary
dimension of events related

to anthropogenic threats. 

The relationship
between anthropogenic
hazard and technological

processes.

Integration
of the scientific community.

Taking up common challenges. 

Further development
of integrated AH infrastructure.  Financial sustainability 

AI artificial intelligence 
- development of web-services

dedicated to AH (in technical,
ethical and financial aspects).



EpisodesPlatform.eu

tcs.ah-epos.eu

Please accept our kind invitation to visit:


