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Mining Induced Seismicity (MIS): underground mining (potash mine, Germany, M5.6 1989); 

open cast mining (brown coal mine, Belchatow, Poland, M4.6, 1980)

Reservoir Induced Seismicity (RIS): (Koyna, India M6.5, 1967; Kremasta, Greece M6.3, 

1966)Injection/Extraction Induced Seismicity (IEIS):

 conventional exploitation of oil and gas (Kettleman North, USA, M6.1)

 shale gas and other unconventional oil and gas exploitation (Blackpool, England, M2.3;China M5.6)

 geothermal energy production (Geysers, USA M4.6; Berlin, El Salvador M4.4; Basel, Switzerland, M3.4 )

 underground storage of liquids and gases, including CCS (Denver, USA, M4.8; Paradox Valley, USA, M4.3)

Cases in Debate (CiD): The origin of earthquakes, whether natural or anthropogeneic, remains unresolved, 

(Gazli Uzbekistan sequence 1976-1984:  M7.0, M7.0, M5.7, M7.0; Coalinga, USA, M6.7, 1983; Wenchuan, China, 

M7.9)



AH is related to the inducing technological process

AH research requires multidisciplinary data collection with 

mandatory inclusion of relevant technological data

- Seismic/Hazard Data

- Production Data

- Operational Parameters 

- Technological Activity

- Other geo-data (geodetic, 

tectonic, geomechanical, 

geophysical etc)

Data required for Anthropogenic Seismicity and other Geophysical Hazards Analysis:
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TCS Anthropogenic Hazards

EGI & 

EOSChub

Consortia

RAFTIS FNPVer 1 NCN

IS-EPOS
~ 4 mln EUR

EPOS IP
~ 1.8 +1.2 mln EUR

MUSE-EPOS PL
~ 11 mln EUR

SERA 
~ 1 mln EUR

EPOS PL+ 
~ 9 mln EUR

EPOS SP
~ 400 tys. EUR

EPOS ON
~ 150 tys. EUR

GREAT 
~ 120 tys. EUR

ARTIQ Excellence 
Center

~ 500 tys. EUR

TCS AH MEiN 1
~ 1 mnl EUR

TCS AH MEiN 2 
~ 4 mln EUR

DT-GEO  
~ 360 tys. EUR

LIDER13/0075/2022
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Ver 2 NCN
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UMO-2019/…/00515 NCN

DigiTwins4PEDs

TWIN-Waters

MYCA 1-4 
~600 tys. EUR

 > 35 mln EUR



EPOS Thematic Core Service Anthropogenic Hazards (TCS AH) Consortium

16 Institutions from 8 European and 1 Non-European Country

TCS AH 

mission:

integrate the

research 

infrastructure

s related to 

studies of 

geo-hazards of 

anthropogenic

origin, in 

particular 

those caused 

by the 

exploration 

and 

exploitation 



Access to the integrated research infrastructure of EPOS TCS AH:
episodes (datasets), applications (software),

workspace, HPC, collaboration functionalities, document repository

Language:
English,
French,
Polish,
Italian

(Spanish – under preparation) 



Episodes: Sets of time-correlated seismic, technological,

and other relevant geo-data that relate comprehensively
anthropogenic seismic processes to their 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



EPISODES platform – user workspace

https://mail.igf.edu.pl/zimbra/?client=advanced#55


Report for: 2024-08-01 - 2024-08-31

• 1920 users of the EPISODES Platform from 69 countries

• 1323 users with institutional affiliation from 468 
institutions

• 97 new users registered in 2024

• 485 file downloads from an external repository

• 693 file downloads from workspace

• 881 files added to workspace

• 365 uploaded files



EPISODES Platform – RI in the scientific works

 > 60 publications of JCR;

 PhD theses, habilitations



The Digital Europe 

Programme

Partnerstwo: European Commission (EC),

European Space Agency (ESA), European

Centre for Medium-Range Weather Forecasts

(ECMWF), European Organisation for the

Exploitation of Meteorological Satellites

(EUMETSAT)

DestinE to sztandarowa inicjatywa Komisji 

Europejskiej mająca na celu opracowanie 

cyfrowego modelu Ziemi w skali globalnej. Model 

ten będzie podstawą do monitorowania, 

symulowania i przewidywania interakcji pomiędzy 

zjawiskami naturalnymi a działalnością człowieka. 

Przyczyni się do osiągnięcia celów transformacji 

zielonej i cyfrowej, w ramach Zielonego Ładu i 

strategii cyfrowej Komisji Europejskiej.



WP8: Anthropogenic geophysical extremes

IGF PAN, CNRS, ACK CYFRONET, GFZ, INGV & TCS AH

Project number: 101058129

Project name: A Digital Twin for GEOphysical extremes

Project acronym: DT-GEO

Call: HORIZON-INFRA-2021-TECH-01, Topic: HORIZON-INFRA-2021-TECH-01-

01

Type of action: HORIZON Research and Innovation Actions

Granting authority: European Research Executive Agency

Project duration: 36 months, 1 September 2022 - 31 August 2025



DT - Anthropogenic Geophysical Extremes

Figura from Moein et al., Nature Reviews Earth & Environment | Volume 4 | December 2023 | 847–863
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Interakcje z innymi programami, inicjatywami i projektami



NOVA-Quake

Network for Observing of Versatility of 

Anthropogenic EarthQuake Predictability

This project has received funding from the European Union’s Horizon research 

and innovation programme under the grant agreement No 101058129



Dziękuję za uwagę

linkedin.com/cesic/dt-geo/

linkedin.com/cesic/tcsah/

@dtgeo_euorlecka@igf.edu.pl

https://tcs.ah-epos.eu/@TCS_AH
tiny.cc/qr456y


