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@' ANTHROPOGENIC HAZARDS

Cross-cutting environmental hazards

Anthropogenic Air Fluid Water Local
seismicity polutions transport Quality Impact

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, nposadment osnszoe

Progucthon

iﬁ‘é@[ion/Extraction Induced Seismicity (IEIS):
> conventional exploitation of oil and gas (Kettleman North, USA, M6.7)
> shale gas and other unconventional oil and gas exploitation (Blackpool, England, I 3
> geothermal energy production (Geysers, USA M4.6; Berlin, El Salvador M4.4; Basel, Swi

Anthropogenic
Seismicity

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,
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AH is related to the inducing technological

process

» AH research requires multidisciplinary data collection with

mandatory inclusion of relevant technological data

Data required for Anthropogenic Seismicity and other Geophysical Hazards

P WAWE VELOCITY AT THE DEFTH OF 5 kM

. geu=data (geodetic,
tectonic, geomechanical,
geophysical etc)

Analysis:

DOUBLE COUPLE
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Rozelmap
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TCS Anthropogenic Hazards

g OS-EPOS Virtual Laboratory — Web-service g IS-EPOS
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TCS AH
mission:
integrate the
research
infrastructure
s related to
studies of
geo—-hazards of
anthropogenic
origin, 1in
particular
those caused
by the
exploration
and

EPOS Thematic Core Service Anthropogenic Hazards (TCS AH) Consortium

16 Institutions from 8 European and 1 Non-European Country
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Access to the integrated research infrastructure of EPOS TCS AH:
(& ?) § episodes (datasets), applications (software),

workspace, HPC, collaboration functionalities, document repository

SN L

EPISODES Platform provides open access to the
integrated research infrastructures of EPOS TCS AH,
giving users the possibility to:

> analyze anthropogenic seismicity and related hazards

: “<_ language:
- English,
"377_‘ French,

7R A “< ~Polish,
_ =< Italian

(Spanish — under preparation)

> assess the potential impact of geo-resources exploitation

> use educational resources on anthropogenic hazards

45 76

341 000 ~ 1900+ "W



EpiSOdES: Sets of time-correlated seismic, technological,

and other relevant geo-data that relate comprehensively
anthropogenic seismic processes to their industrial causes
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AH Episodes Map =N

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
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cPISODES platform — user workspace
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https://mail.igf.edu.pl/zimbra/?client=advanced#55

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

HAZARDS * 1920 users of the EPISODES Platform from 69 countries
e 1323 users with institutional affiliation from 468
institutions

EPISODES 97 new users registered in 2024

PLATFORM
* 485 file downloads from an external repository
» 693 file downloads from workspace
881 files added to workspace
* 365 uploaded files

EP'S
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Towards a European

Digital future

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 month September 2022 - 31 August 2025

"$MP3= Anthropogenic geophysical extremes
" IGF PAN, CNRS, ACK CYFRONET, GFZ, INGV & TCS AH
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DT - Anthropogenic Geophysical Extremes

Reservoir
impoundment

A— Map of estimated Mining operations
induced sgismic hazard
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Wastewater disposal and
underground gas or CO, storage

Forecasting of<long-range
responses of geo-reservoirs

Forecasting of late
‘ responses of geo—reservowi
Fig. 1| Industrial activities that can cause induced seismicity. Induced

operations, wastewater disposal, underground gas or CO, storage operations and
earthquakes can occur during conventional hydrocarbon recovery, hydraulic

reservoirimpoundment. Figure adapted with permission from ref. 16, Wiley.
fracturing of unconventional resources, enhanced geothermal systems, mining

Figura from Moein et al., Nature Reviews Earth & Environment | Volume 4 | December 2023 | 847-863
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NOVA -
Network for Observing of Versatility of
Anthropogenic Earth = Predictability

Institute of Geophysics
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