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Definitions and acronyms
Acronyms

Definitions

CDGP

Centre de Données de Géothermie Profonde
(Data Center for Deep Geothermal Energy)

IG PAS

Institute of Geophysics, Polish Academy of Sciences

KNMI

Koninklijk Nederlands Meteorologisch Instituut
(The Royal Netherlands Meteorological Institute)

CIBIS

Centrum Infrastruktury Badawczej Indukowanej Sejsmiczności
(Induced Seismicity Research Infrastructure Center)
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1 Introduction
The IS-EPOS platform has been designed to serve as one of the main pillars of the Thematic
Core Service Anthropogenic Hazards (TCS AH), belonging to the European Plate Observing
System (EPOS) – a long-term project aiming at integration of the European research
infrastructure in solid Earth sciences (Lasocki and Orlecka-Sikora, 20161; Orlecka-Sikora, et
al., 2020). IS-EPOS services and data are accessed by the website (https://tcs.ah-epos.eu/).
TCS AH is a consortium of 12 European research and industrial institutions. The IS-EPOS
platform will be integrated with other thematic core services by EPOS Integrated Core
Service (ICS). Currently, most of the data sets (episodes) available from the IS-EPOS platform
are related to seismic hazard.
The IS-EPOS platform was meant to be used as the S4CE project database for new data
acquired during the consortium’s life. New features such as sharing the projects from
private workspaces and forum organized for an open dialogue, meant to enable better
integration and communication within the S4CE consortium. In addition, the intention was
to allow the S4CE project members to benefit from the data, services and facilities already
available in the portal.

1.1 General context
This report explains the content of the IS-EPOS platform and summarizes development
achieved in cooperation with S4CE project collaborators. The report also documents
development and growth of the IS-EPOS platform.

1.2 Deliverable objectives
The objective of task 9.7 was to use the IS-EPOS platform as a storage for new data acquired
during the S4CE project’s life. The IS-EPOS platform was intended to develop new feature
such as sharing the projects from private workspaces and building a forum to allow for an
open dialogue to enable better integration and communication within the consortium. In
addition, the project members were likely to benefit from data, services and facilities
already available in the portal.
In order to achieve the above objectives, IG PAS was obliged to provide:
•
•

Administration of data resources and accessibility management in the S4CE database;
Functionality of S4CE database to ensure proper design and functionality according to
the project objectives;

1

Lasocki, S., Orlecka-Sikora, B. (2016) Integrated approach to geophysical hazards induced by exploration and
exploitation of georesources - to facilitate the way of attaining excellence. The EPOS Newsletter issue 01, July
2016, Article 03, https://www.epos-ip.org/news-press/epos-ip-newsletter, http://www.rich2010.eu/richsuccess-stories
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•

Standardization of S4CE database components to harmonize and standardize the project
database

2 Methodological approach
2.1 IS-EPOS Platform
The IS-EPOS Platform (https://tcs.ah-epos.eu/, Orlecka-Sikora, et al., 2020) is a web-based
service that provides users with access to a collection of information relevant for
investigations towards assessment of anthropogenic hazard associated with sub-surface
geo-energy operations. The platform offers to users a free-of-charge access to data,
application and documents. The constantly growing community of users gathers
professionals, researchers, students, scientists, engineers, industry, governmental and
public entities and also local communities interested in analysis of links between industrial
activities and the seismicity caused by these operations.

Figure 1. IS-EPOS Platform home page (https://tcs.ah-epos.eu/)

The IS-EPOS Platform has been built within the Thematic Core Service Anthropogenic
Hazards (TCS AH) of European Plate Observing System related to anthropogenic hazards
posed by exploitation of geo-resources. The service has been developed with the cuttingedge IT technology with cooperation of specialists from both the IT and the science side.
System architecture allows to publish datasets deposited in data centres called e-Nodes.
Currently, the platform utilizes two dedicated data centres, located in Poland (IG PAS
Warsaw) and France (CDGP Strasbourg). Additionally, users can access data from the KNMI
data centre in the Netherlands. The growing amount of data and constant development
allow for foreseeing new e-Node locations being built in the future.
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2.2 Platform’s content
The unique structure of the platform consists of four main elements that all together build
the service. These elements are episodes, applications, document repository and the
workspace

2.2.1 Episodes
The episode is a comprehensive set of geophysical, industrial and environmental data from
a particular location or region and are related to anthropogenic hazards originating from
exploitation of a particular georesource. Currently, most of the episodes available from the
IS-EPOS platform are related to anthropogenic seismic hazard.
The IS-EPOS platform accommodates episodes gathered in the following categories of the
technological activities inducing seismicity:









CO2 sequestration
Conventional hydrocarbon extraction
Geothermal energy production
Reservoir impoundment
Unconventional hydrocarbon extraction
Underground gas storage
Underground mining
Wastewater injection

The portal currently offers open access to 33 episodes. A further 4 episodes are under
access restrictions and are scheduled to become fully open when all legal requirements are
fulfilled. Episodes on the platform come from different locations around the world providing
a reliable base for analysis on induced seismicity in various regions of the globe.
Episodes published on the platform, in general, consist of description, data and supporting
documents. Available datasets are split into 3 groups:





Data related to the considered hazard – seismological observations e.g.
earthquakes catalogues, waveforms, seismic network information, etc.
Industrial data – data describing industrial activities and associated
measurements e.g. well pressure, injection rate, flow rate, water level in a
reservoir, etc.
Auxiliary geodata – data describing geological setting in the area of interest e.g.
fault system, velocity model, stress regime, etc.

With all the above information provided, episodes offer a comprehensive set of information
sufficient for investigation and identification of the root cause for induced seismicity in a
particular area.
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2.2.2 Applications
In addition to data, the IS-EPOS Platform offers access to processing and analytical tools,
called applications. These are mainly MATLAB- or Python-based programs, ranging from a
simple data management tools to high-level bespoke scientific programs, which allow the
user to perform complex analyses using either the data available on the platform or the
data uploaded by a user. Currently, the platform offers 61 dedicated applications,
categorized as follows:














Collective Properties of Seismicity
Converters
Correlation Analysis
Data Processing Applications
Download Tools
Earthquake Interactions
Event Detection Algorithms
Filtering Tools
Probabilistic Seismic Hazard Analysis
Seismogram Analysis Tools
Source Parameter Estimation
Stress Field Modelling
Visualizations

2.2.3 Workspace
The important element of the IS-EPOS Platform is the Workspace. Registered users obtain
access to a private space on the platform. The user puts there the platform’s data of
interest, uploads their data, and places the applications to process these data. All
intermediate and final results of processing are stored in the user’s private space as well.
Additionally, the user can share their private space contents with other users. All these
features simplify the ability to conduct a desired analysis according to users’ needs.

2.2.4 Document repository
The fourth element of the IS-EPOS Platform is the Document Repository. This is an open
repository where the articles, reports and other documents relevant to the published
episode or application can be found.
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3 Summary of activities and research findings
3.1 Database for S4CE project
3.1.1 Data supply and data access
Since the beginning of the S4CE project in September 2017, significant efforts have been
made to attract the consortium members to share the data via IS-EPOS Platform and use the
platform as the project database. A specific webpage about IS-EPOS Platform has been
created on S4CE website (http://science4cleanenergy.eu/resources/s4ce-data-is-eposplatform/) with instructions and episodes updates. Data providers were encouraged to
provide any data to the platform. Particular interest was given to data suitable for analysis
of anthropogenic hazard related to induced seismicity. The procedure of data supply used
the CIBIS system as a main component, where accounts have been created for the
consortium members interested in sharing their data through the platform. The CIBIS
system, i.e. the main data provision tool used by the e-NODE Krakow Data Center (IG PAS),
allows for an appropriate configuration of user groups making sure that no sensitive
information would be presented without appropriate permission. The procedure of data
supply includes the following steps:
- Data provider email contact
- Supplier letter approval by the data provider
- Data supply (via CIBIS system)
- Data QC, standardization, harmonization and integration on the IS-EPOS Platform.
The data supplied by S4CE consortium members were to be available for the S4CE
consortium. Therefore, these data initially received the status “restricted for S4CE”, and no
signed supplier letter was needed. The procedure related to data QC, standardization,
harmonization and integration has been conducted internally by IG PAS Krakow and ACC
UST Krakow. The Redmine system has been used as the main quality control management
tool and the Atlassian package for issues tracking and bugs fixing.
However, the S4CE consortium intended policy have been to open the S4CE database as
much as possible during or after the end of the project. To obtain that, we have been asking
the data providers to sign the relevant supplier letters of authorisation. The supplier letter is
a legal document that must be signed by data providers in order to allow for preservation of
the data on the platform. It grants appropriate rights to IG PAS to make data sharing
possible.
While the communication with data providers and data supply actions were smooth during
the project's life, the supplier letters' approvals often caused some delays in the data
integration process. In some instances, the approval has not yet been achieved.
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3.1.2 Provided data items
During the project, three episodes related to the S4CE project have been provided to IG PAS
and then published on the IS-EPOS platform. These are St. Gallen (Switzerland), CarbFix
(Iceland), and Cooper Basin (Australia). The table below shows details of the data provided
for each of the episodes. Additionally, several important documents relevant for these
episodes have been added to the IS-EPOS Platform’s document repository.
Table 1. Data provided for each S4CE episode published on the IS-EPOS platform.

EPISODE

DATA TYPE
SEISMIC

CARBFIX

ACTUAL DATA PROVIDED
Catalog - 1081 seismic events from 29/11/2017 to 28/02/2018
Seismic Network - locations and parameters of seismic stations in
CarbFix site

Ground Water Level - ground water level measured for CarbFix wells
Rock Temperature - rock temperature measurements for the KhG-01
well
INDUSTRIAL Shallow Groundwater Temperature - groundwater temperature
measurement profiles from KH-02 and KH-05 wells
Well Path - well path of HN-16 well
Well Position - position of the wells in CarbFix site
GEODATA

Drillhole Lithology - lithological observations from CarbFix drillhole
wells HN-16 and KhG-01

SEISMIC

Catalog - 347 seismic events from 14/07/2013 to 19/05/2015
Waveforms - SED provides all continuous waveforms for the
monitoring stations part of the micro-seismic monitoring
Seismic Network - locations and parameters of seismic stations in
St. Gallen

Well Path - well path of St. Gallen GT-1
Well Position - position of St. Gallen GT-1 borehole
INDUSTRIAL
- positions of wells deeper than 500 meters
Well Integrity Monitoring - Pressure-Temperature log (estimated
ST.GALLEN
date of publication - 01.2021)

GEODATA

PU

Drillhole Lithology - lithological observations from St. Gallen GT-1
3D-model - St.Gallen geomecon including faults system / geology in
the area around the deep well
Interval Velocity Model - CRS PSTM St. Gallen after check shot
Regional Stress Field Information
Velocity Model - seismic velocity models of St.Gallen:
- test Model 1D velocity model at the St. Gallen site
- preferred Minimum 1D velocity model at the St. Gallen site
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SEISMIC

COOPER
BASIN

Catalog - 20735 events from 10/11/2012 to 26/02/2013
Seismic Network - locations and parameters of seismic stations in
the Cooper Basin

Injection rate - time series of injection in HAB#4 well in the Cooper
Basin
INDUSTRIAL Well Path - well paths of HAB#1, HAB#2, HAB#3 in the Cooper Basin
Well Position - position of the wells in the Cooper Basin
Wellhead Pressure – time series of wellhead pressure in HAB#4 well
GEODATA

Velocity Model - seismic velocity model of Cooper Basin

At the beginning of the S4CE project, it was planned to integrate within the IS-EPOS
platform additional episodes linked to the Cornwall field site (United Kingdom). No data
related to the Cornwall test site has been provided to IG PAS, as stimulation of the wells has
only started towards the end of the project, during the travel restrictions imposed to control
the Covid-19 pandemic.
The provided datasets have been integrated and published on the platform. We keep active
communication with the data providers to maintain the data integration process on-going
considering new datasets being supplied. All datasets provided increase the value for
science and society of the IS-EPOS Platform, especially after they become open to the whole
community. At the time of this writing, the Cooper Basin episode and the St Gallen episode
have been made open. In the case of the CarbFix episode, the OR Reykjavik Energy
introduced a control measure in the form of a declaration that needs to be filled out by the
user and accepted by OR.
As mentioned in the previous section, the TCS AH data management policy allows for open
access to the supplied data only upon approval of the supplier letter document. In all cases,
where this signature will not be granted by the end of the S4CE project, the provided data
will no longer be kept in the e-NODE Data Center; hence it will not be available from the ISEPOS platform. The table below shows status of the supplier letter approval.
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Table 2. Status of the supplier letter approval for each S4CE episode.

Episode

Data provider

CARBFIX

ST.GALLEN

COOPER BASIN

Supplier Letter status

OR Reykjavik Energy, Iceland

Signed

geomecon GmbH, Germany;
City of St.Gallen / St.Galler Stadtwerke (SGSW) and
Swiss Seismological Service (SED), Switzerland

Signed

ReNu Energy Limited, Australia
and Q-con GmbH, Germany

Signed

The IS-EPOS platform offers to users a full open access to 29 and to 8 partially restricted
episodes describing induced seismicity connected with various impacting factors. The table
below contains list of these sites:

Table 3. List of all episodes on the IS-EPOS platform.
EPISODE

IMPACTING FACTOR

REGION

1

1993 SOULTZ-SOUS-FORÊTS STIMULATION

Geothermal energy production

France, Alsace

2

2000 SOULTZ-SOUS-FORÊTS STIMULATION

Geothermal energy production

France, Alsace

3

2003 SOULTZ-SOUS-FORÊTS STIMULATION

Geothermal energy production

France, Alsace

4

2004 SOULTZ-SOUS-FORÊTS STIMULATION

Geothermal energy production

France, Alsace

5

2005 SOULTZ-SOUS-FORÊTS STIMULATION

Geothermal energy production

France, Alsace

6

ASFORDBY

Underground mining

United Kingdom, Leicestershire

7

BOBREK MINE

Underground mining

Poland, Upper Silesia

8

BOGDANKA

Underground mining

Poland, Lublin Coal Basin

CARBFIX

Geothermal energy production,
Co2 sequestration

Iceland, Southern Region

9
10

CZORSZTYN

Reservoir impoundment

Poland, Niedzica

11

COOPER BASIN

Geothermal energy production

Australia, Queensland

12

GAZLI

Conventional hydrocarbon extraction

Uzbekistan, Bukhara

13

GISOS-CERVILLE

Underground mining

France, Lorraine

14

GRONINGEN FIELD

Conventional hydrocarbon extraction

Netherlands, Groningen

15

GROSS SCHOENEBECK

Geothermal energy production

Germany, Gross Schoenebeck

16

LACQ GAS FIELD

Conventional hydrocarbon extraction

France, Aquitaine

17

LAI CHAU

Reservoir impoundment

Vietnam, Lai Chau Province

18

LGCD

Underground mining

Poland, Legnica-Glogow Cooper District

19

LUBOCINO

Unconventional hydrocarbon extraction

Poland, Pomerania

20

MONTEYNARD

Reservoir impoundment

France, Auvergne-Rhone-Alpes

21

NORTHWICH

Underground mining

United Kingdom, Cheshire

OKLAHOMA

Conventional hydrocarbon extraction,
Unconventional hydrocarbon
extraction,
Wastewater injection

United States of America, Oklahoma

22
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23

PREESALL MINE

Underground mining

United Kingdom, Lancashire

24

PREESE HALL

Unconventional hydrocarbon extraction

United Kingdom, Lancashire

25

PYHASALMI MINE

Underground mining

Finland, Pyhajarvi

26

SONG TRANH

Reservoir impoundment

Vietnam, Quang Nam Province

27

ST. GALLEN

Geothermal energy production

Switzerland, Sankt Gallen

28

STARFISH

Underground gas storage

France, Grand Est

29

THE GEYSERS PRATI 9 AND PRATI 29
CLUSTER

Geothermal energy production

United States of America, The Geysers

30

THE GEYSERS

Geothermal energy production

United States of America, Geysers

31

THORESBY COLLIERY

Underground mining

United Kingdom, Nottinghamshire

32

USCB

Underground mining

Poland, Upper Silesia

33

VAL D'AGRI FIELD

Conventional hydrocarbon extraction,
Wastewater injection

Italy, southern Apennines

34

VAL D'AGRI

Reservoir impoundment

Italy, southern Apennines

35

VOUGLANS

Reservoir impoundment

France, Franche-Comte

36

WYSIN

Unconventional hydrocarbon extraction

Poland, Pomerania

Unconventional hydrocarbon extraction

United States of America, Panola
County, Texas

37

COTTON VALLEY

The map below show location of all 37 episodes available on the platform:

Figure 2. Locations of all 37 episodes available on the IS-EPOS platform.
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3.1.3 Service statistics
During the S4CE project life, there have been significant progress made in the development
of the IS-EPOS Platform. Its content has been growing with new datasets, application, new
features, and the repository content. The number of users has also been increasing. The
figures below show statistics documenting the platform’s growth:

Total number of users

Total number of episodes

Figure 3. Statistics documenting the IS-EPOS platform growth.
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Status of user engagement:






1180 users of IS-EPOS platform from 44 countries
704 users with institutional affiliation from 255 institutions
61 dedicated services
37 worldwide episodes
200606 data items

Location of logins in 2020:

Figure 4. Location of logins in 2020.
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3.1.4 Developed features
New features of the platform are being constantly introduced. The platform’s development
is organized and managed with the SCRUM methodology using Atlassian system Jira. One of
the recent improvements introduced to the platform is the option of files sharing between
users. The detailed instruction for users has been added to the platform’s user guide.

Figure 5. Adding the detailed instruction for users to the platform's user guide.

One of the objectives for the task 7 of WP9 was to allow consortium members to
communicate via forum. This feature has also been made available for the users of the ISEPOS Platform.

Figure 6. Adding a forum feature to the platform to allow S4CE partners to communicate.

Other features are regularly added.
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4 Conclusions and future steps
The main goal of task 9.7 of the S4CE project was to use the IS-EPOS Platform as a storage
for the S4CE project’s data. This objective has been achieved and the platform became a
place gathering for the data collected from three field sites.
New features and functionalities of the portal are regularly introduced to improve user
experience and enhance ability to study relations of induced seismicity with technological
factors. Newly developed elements defined in objectives (option of sharing the projects’
files from private workspaces, setting up a forum to enable better communication within
the consortium) have been created and are ready to use.
The S4CE consortium members can benefit from a selection of worldwide examples of open
access data published on the IS-EPOS Platform.
Finally, IG PAS provides the administration of supplied data, manages data standardization,
harmonization and integration procedures, assures accessibility management and
guarantees the future sustainability and the growth of the IS-EPOS Platform.
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