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Abstract

The Environmental Research Infrastructure (ENVRI) community is a cluster of European

research  infrastructures  focused  on  the  environment  and  Earth  system  science.  The

ENVRI-FAIR  project  aims  to  advance  the  FAIRness  of  their  data  and  services  with

emphasis on interoperability and connect the ENVRI community to the European Open

Science Cloud (EOSC). In this article, we present a proposal for a science project that will

develop and launch a dashboard for environmental indicators as a contribution from the

ENVRI  cluster  to  the  EOSC  platform.  The  dashboard  will  provide  easy  access  to

environmental data and services from multiple research infrastructures and disciplines and

support  interdisciplinary  Earth  system  science  and  societal  challenges.  The  proposal

describes  the  objectives,  implementation,  impact,  and  dissemination  measures  of  the

project, as well as the partners involved and the target groups that can benefit from the

dashboard  service.  We explain  how the  dashboard  will  showcase  the  usefulness  and

relevance of  the observations provided by the research infrastructures,  and how it  will

engage a  larger  community  of  researchers  and potential  data  providers  in  co-creation

processes. We also discuss how the dashboard will make use of existing and new EOSC

services and resources, and how it will contribute to several EU initiatives and directives

related to the environment and climate change.
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Description

Existing situation 

Each  of  the  Research  Infrastructures  (RIs)  working  in  the  Environmental  Research

Infrastructure (ENVRI) science cluster gathers and manages a wealth of environmental

data and model results, divided over 4 sub-domains: Atmosphere, Marine, Solid Earth and

Biodiversity-Ecosystems and thus the Earth system in its full  complexity. As part of the

ENVRI-FAIR project they are working together on assessing and improving the FAIRness

of their RIs, with the aims to make the data and associated services for discovery and

access as open as possible, and to apply FAIR [1] practices for achieving interoperability

and re-usability of the data sets. These are fundamental requirements for policy, science,

industry, and the public to be able to rely on the environmental data as made available by

these RIs. The environmental data together provides a major opportunity to determine the

state of the environment and follow trends and drivers in the development of our Earth

system.  This  way,  keeping  a  close  watch  on  environmental  boundary  conditions  and

informing  society  stakeholders  on  short  to  long  term developments  therein,  will  be  of

imminent economic value. This can be implemented by means of a ‘dashboard’ with a set

of easily understandable real-time indicators which inform public and policy makers on the

state  of  the  environment.  For  example,  with  regards  to  current  and predicted  state  of

climate in  vulnerable regions,  the progress in  mitigation of  greenhouse gas emissions,

earthquake risks, algae bloom in coastal waters, etc.  The dashboard should serve as the

main switchboard to drill down to underlying data and models and to give visibility to the

contributions  of  elaborated  products  provided  by  scientific  communities  and  external

parties. The dashboard should be visible as a front-end of the EOSC portal, giving easy

access to environmental indicators, generated by analytical workflows operated by ENVRIs

and  making  use  of  the  ENVRI-Hub,  a  virtual  common  platform  for  ENVRI  data  and

services.  

Objectives 

The project aims to

1. develop  and  launch  a  dashboard  for  environmental  indicators  by  setting  up

analytical  workflows  for  different  environmental  disciplines  and  integrating  their

outputs, 

2. connect  the  analytical  frameworks  to  the  Dashboard  service,  integrated  in  the

EOSC portal,  to  mobilise and empower a larger  community of  researchers and

potential data providers,

3. demonstrate and promote the benefits and potential of web-based science using

EOSC.

Compliance to criteria developed by EOSC Future  
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The Dashboard is developed within the second Science Project (SP2) of the EOSC Future

as contribution from the ENVRI cluster to the EOSC platform. 

Eligibility 

This SP has a truly interdisciplinary and cross-domain character. It involves many research

groups which are organized in several RIs and ERICs. The Dashboard will also be open for

external  scientist  groups  which  are  not  members  of  the  EOSC Future  Consortium  to

connect additional environmental indicators. It will make full use of previous experiences of

the ENVRIs in many related projects.

Contribution to EOSC 

The SP will demonstrate how different services and multi-disciplinary data resources from

multiple  research groups can be combined and used to  generate scientifically  justified

environmental indicators in an easy way. The components will  make use of existing RI

services  that  will  be  on-boarded  to  EOSC,  while  also  the  new  Dashboard  service

components will  be integrated in EOSC for wider access and possible re-use by other

research groups. Moreover, use will be made of several EOSC core services, including the

EOSC AAI federation, the monitoring service and the EOSC Helpdesk.

Quality 

In this SP use will be made of high-quality data resources as managed by the ENVRIs and

of analytical  workflows which have a scientific  basis,  mobilizing the long experience of

researchers involved in the RIs.

Relevance 

The environmental data as managed by the ENVRIs provide a major source of information

to determine the state and following trends and drivers in the development of our Earth

system.  This  will  facilitate  to  monitor  environmental  boundary conditions and to  inform

users from all levels of society on short to long term developments. This will be of imminent

environmental, economic, and societal value. It will contribute to several EU initiatives and

Directives such as the Green Deal [2].

Implementation, Plan of work

This Science Project aims at bringing to the EOSC Future platform engagement of the

ENVRI cluster and external research communities as well as multidisciplinary and web-

based use cases which are of major interest for the society. To achieve the goals, the

project will 

• Determine the scope and range of  environmental  indicators,  feasible  within  the

Science Project and attractive for society and for co-creation,

• Specify  and  develop  the  analytical  pipelines  for  each  of  the  environmental

indicators, determining which datasets are needed, how these must be processed,
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curated,  and  elaborated,  and  combined  with  ancillary  data  in  comprehensive

models,

• Specify how use can be made of datasets, algorithms, and models as managed

and operated by the ENVRI-FAIR RIs and scientific communities, as well  as by

external  researchers,  possibly  in  other  domains,  such  as  socio-economy,  and

possibly also from industry, and how co-creation processes can be supported,

• Bundle the analytical pipelines and data sources,

• Develop  and  design  a  flexible  Dashboard  service  as  a  front-end  that  will  be

integrated into the EOSC portal for publishing the environmental indicators,

• Promote the dashboard for attracting more participation of scientific groups, refining

quality of indicators as well as expanding number of indicators.

Use of resources 

Open-access and FAIR data sets are provided by RI partners in the ENVRI cluster and

other relevant RIs and data repositories. Technical support is provided by the EOSC for on-

boarding, computing resources, and interactions with several technical groups to facilitate

the integration with EOSC core services.

Partners 

ICOS ERIC (member of ENVRI cluster); Lund University (on behalf of ICOS, member of

ENVRI cluster); MARIS (on behalf of SeaDataNet, member of ENVRI cluster); EMSO ERIC

(member of ENVRI cluster); OGS (on behalf of SeaDataNet, member of ENVRI cluster);

IFREMER (on behalf of EuroArgo, member of ENVRI cluster); NOC-BODC (on behalf of

SeaDataNet, member of ENVRI cluster); NILU (on behalf of ACTRIS, member of ENVRI

cluster); NERC-CEH (on behalf of eLTER, member of ENVRI). 

Impact

The Dashboard can serve both scientists and the public by giving access to environmental

data and services that are developed at the infrastructure level. The ENVRI services will be

developed further within the EOSC environment and the user communities will continue

growing. The impact of the project can be seen at strategic, scientific and policy level. 

Strategic 

The Dashboard for  the  State  of  the Environment  will  provide the EOSC with  a  highly

relevant societal service and it will demonstrate how multiple research communities can be

orchestrated and supported by EOSC to generate and operate a common service.

Scientific/User communities 

With the Dashboard the ENVRIs aim to engage a vast scientific community from research

and industry sectors addressing analyses of environmental processes by means of data

gathering and processing, and modelling.  Through ENVRI-FAIR, and within the EOSC-
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FUTURE framework, new services will be added to the EOSC portal, which will attract both

additional  researchers  as  co-creators  and  end-users from  policy,  management,  and

economic activities.

EU policies 

The Dashboard for the State of the Environment will be an excellent dissemination platform

to  showcase  the  usefulness  and  relevance  of  the  observations  provided  by  the

infrastructures to societal issues like Climate Change, eutrophication of surface waters by

pollution by nutrients and air pollution. It will generate insights for the general public and

policy makers on the current state of the environment and the recent trends and will lead

the interested audience to additional services and data that the infrastructures can offer. 

The elements of the dashboard that will  be developed are all extremely relevant to the

Sustainable Development Goals of the United Nations [3] and directly target the goals of

the European Green Deal on Climate Change. 

Engagement plan 

Two of the most important issues that concern modern societies are climate change and

trustworthy  information.  The  role  of  the  ENVRIs  is  to  provide  good  quality  data  and

services to the scientific communities. In this project data and services from ENVRIs will be

used to produce several  environmental  indicators,  i.e.  physical  variables resulting from

measurements, trends calculated using data etc. which are provided to the EOSC users in

the  form  of  a  Dashboard.  With  this  new  service  the  EOSC  user  can  combine  the

environmental indicators in a customised collection that is visualised on an easy-to-use

interactive interface, the Dashboard front-end. This way the EOSC users (regardless of

their  scientific  background)  can  capture  the  current  state  of  the  environment  and

understand the impacts of a changing climate on the environment and the societies. More

advanced scientific users will get the chance to explore the elaborated data products and

models  offered by the ENVRIs by getting access to  their  services via  the Dashboard.

Authenticated and authorised users will be able to further interact with the Dashboard by

contributing relevant indicators with simple and well documented workflows that are offered

to them via the interactive interface. This way more scientific communities will be engaged,

in and around the environmental field. Advanced EOSC users from computer sciences or

IT fields that support other infrastructures will have access to the design and source codes

of  the  Dashboard  to  engineer  similar  workflows  and  create  services  using  the  EOSC

resources.

Target groups 

This Science Project targets involvement of scientists who work in environmental research

fields as well  as in data science,  not  only in academia but also in the industry.  Being

related to climate change this Science Project also targets scientists from social sciences,

people working with policy makers or in citizen science projects. While the front-end of the

Dashboard service  will  target  the wider  society  (citizens,  policy  makers,  environmental
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managers among others) as it gives easy access to an increasing range of environmental

indicators and trends.

Dissemination measures 

The project partners use all  EOSC and ENVRI channels to promote the Environmental

Dashboard  as  a  showcase  of  collaboration  within  the  ENVRI  cluster  (with  the  initial

contributions  covering  3  environmental  domains,  ocean,  atmosphere,  and  ecosystem/

biodiversity)  as  well  as  demonstrating  the  benefits  of  being  active  partners  in  the

establishment of the EOSC platform. In particular: 

1. The description of the Science Project is submitted for publication with the other

EOSC Future Science Projects for publication in this special issue.

2. (Technical) white papers describing the analytical workflows set up by the ENVRI

providers as well as the engineering of the Dashboard design as a new (integrated)

EOSC service are considered once the services reach the required technical level.

3. The Dashboard has been presented as one of the cross-domain ENVRI use cases

in ENVRI-FAIR Workshops that took place in 2022-2023. More of these events will

be scheduled as the ENVRI-FAIR project is reaching completion. 

4. The motivation and prototype of the Dashboard was presented in sessions related

to interdisciplinary science at the International ENVRI Summer School 2022 (July

2022, Lecce, Italy).

5. At the conference of EGU23 (European Geoscience Union General Assembly, April

2023,  Vienna,  Austria)  the  Dashboard  was  invited  to  participate  at  the  session

“Open Interoperability Frameworks Built by Scientists for Scientists to Meet Global

Societal Challenges”. This is an annual event that gathered 19K scientists from all

over  the  world  and  provided  an  excellent  opportunity  to  promote  the  Science

Project and the EOSC platform. There were many opportunities for dissemination

like  the  session  the  ENVRI  community  organised,  public  talks  at  the  EGU

exhibition, and other sessions open to a broader audience. 

6. More  webinars  are  being  scheduled  as  part  of  the  more  general  EOSC

dissemination plan, but also thanks to the project partners who are already well-

established  research  infrastructures  in  their  fields  and  use  their  communication

channels to demonstrate the Science Project.  The Dashboard is also invited by

other EU projects and initiatives to be presented or demonstrated. Webinars as part

of training activities will also be organised once the training material and tutorials on

the use of the Dashboard are published.

7. Social  media  dissemination  takes  place  by  EOSC  and  ENVRI  communication

teams. 

8. Research Infrastructures being hosted by universities will schedule more outreach

activities once the Dashboard is populated with more environmental indicators. 
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Endnotes

The Dashboard for the State of the Environment will  be developed as a central ENVRI

service,  using  EOSC core  services  and open-source software.  The Dashboard  will  be

populated by environmental indicators which result from data and services provided by the

contributing  Research  Infrastructures  by  means  of  analytical  workflows  which  will  be

developed by the RIs following the agreed Dashboard architecture. 
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