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HOUSEKEEPING RULES

● Event will be recorded and recording and slides will be made available 

afterwards.

● We are using Zoom meeting mode for easier communication. 

However, please stay muted and keep your video off during 

presentations.

● You can post your questions in the chat or Q&A throughout the 

session.

Please use the“hand-raise function” to indicate you would like to 

contribute directly.



EOSC Future in a Nutshell

Ending March 2024
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EOSC Future provides a user-friendly environment for:

Data discovery Data storage Data recomposition

Computing services Complex workflows Integratable services
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This way, EOSC Future wanted to help make EU 
research:

More innovative More streamlined Easier to reproduce



eoscfuture.eu                 @EOSCFuture EOSCfuture

Science Projects

Source: MS24 / Science Projects Results

https://wiki.eoscfuture.eu/display/PUBLIC/EOSC+Future+Project+Milestones?preview=%2F47547242%2F113410610%2FEOSC-Future-LIFEWATCH-MS24-Science+Projects+Results-2023-12-05.pdf
https://wiki.eoscfuture.eu/display/PUBLIC/EOSC+Future+Project+Milestones?preview=%2F47547242%2F113410610%2FEOSC-Future-LIFEWATCH-MS24-Science+Projects+Results-2023-12-05.pdf
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Today’s agenda

15:00 - 16:30 

● Welcome and introduction, objectives 
● Methods and results

○ Background and methods 
○ Integrated data from different domains (social and physical sciences) 
○ The importance of provenance and the prototype tool 

● Utility for researchers 
● FAIRness and metadata
● Forward looking - EOSC as an arena for science together- organisational 

interoperability 
● Panel discussion with questions and answers
● Wrap up
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Introducing the project and objectives

Irena Vipavc Brvar (CESSDA/UL-ADP)
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Partners:

ESS ERIC : ESS HQ; Sikt 

CESSDA ERIC: CESSDA MO; SND; 
ADP 

ENVRI Consortium: IAGOS

External contributors: NILU and 
Met.no

Clusters: 

Do climate and air quality indices AFFECT interview 

responses?

Slide prepared by H. Orten
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Objectives

Develop solutions for interdisciplinary research based on a practical example
● Topic: European urban citizens' attitudes and values, in context of the climate and air quality in the 

cities they live in

● Integration of data from different research domains: Survey data and data on climate and air 

quality

● Collaboration between professionals from within the social science and environmental science 

clusters

Identify requirements for metadata and systems that support interdisciplinary research
● Necessary to make detailed information about the workflows related to interdisciplinary data 

production transparent (provenance)

● For this purpose, tools that support human and machine access to such information are needed 

Slide prepared by H. Orten
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Understand data from multiple domains ?

Slide prepared by H. Orten
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Methods and Results

David Rayner (SND)
Hilde Orten (Sikt)
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Does personal experience of climate or environmental extremes 
influence attitudes to environmental issues, especially climate 
change?

• In theory, yes:

omake impacts seem more certain, 

omore immediate, 

omore likely to affect the person themselves.

What is the research question?

Hoffmann et al. (2022) https://doi.org/10.1038/s41558-021-01263-8
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“The measure used for air pollution experience is
respondents’ own evaluation of health impacts from air 
pollution”.

Question

Affected
by air
pollution

Not
affected
by air pollution

Climate change is 
something that frightens me 
(Y/N)

53.4% 28.4%

N=589, difference p<0.001Whitmarsh, L. (2008). https://doi.org/10.1080/13669870701552235 

Can social scientists measure this?

Direct experience or 
perception bias? 
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Can social scientists and natural scientists work 
together to measure this?

Combine interview or survey data about respondents’ 
attitudes and beliefs 

with 

Independent meteorological or environmental 
monitoring data

Tag every survey response with environmental 
conditions of respondent’s location.
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Data sources

• European Social Survey (ESS) Social Survey data
o2016, fielded a rotating questionnaire module about attitudes to climate change 

and energy-use

• European Environmental Agency (EEA) air quality data
oAir Pollutant concentration measurements

• European Centre for Medium Range Weather Forecasts reanalysis 
(ERA5)
o combine meteorological observations with a forecast model

ogridded dataset ~30km horizontal resolution
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ESS data

• Biannial social survey

• Fielded every second year since 2002

• Captures attitudes, values, behaviors 
and beliefs

• Climate module fielded in 2016

• Data from 2016 through 2023 for 10 
bigger city regions in Europe are 
included in the combined data file

• All ESS variables are kept in the 
integrated data file



eoscfuture.eu                 @EOSCFuture EOSCfuture

ESS questions related to climate change (from module D, 
2016)

● You may have heard the idea that the world’s climate is changing due to increases in 
temperature over the past 100 years. What is your personal opinion on this? Do you think 
the world’s climate is changing?

● How much have you thought about climate change before today?

● Do you think that climate change is caused by natural processes, human activity, or both? 

● To what extent do you feel a personal responsibility to try to reduce climate change? 

● How worried are you about climate change?

● How good or bad do you think the impact of climate change will be on people across the 
world? Please choose a number from 0 to 10, where 0 is extremely bad and 10 is extremely 
good.
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Data from 10 European 
city regions
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European Environmental Agency (EEA)
Air Pollution Data.

Most important Air Pollutants for 
human health:

• Particulate matter (PM10 and PM2.5)

• Nitrogen Dioxide (NO2)

• Sulfur Dioxide (SO2)

• Ozone (O3)

https://www.flickr.com/photos/cslmedia888/30677065680 CC BY NC

https://www.flickr.com/photos/cslmedia888/30677065680
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• Composite index.

• Worst concentration re 
impacts on human health.

• Calculated from European 
Environmental Agency (EEA) 
air quality data.

European Air 
Quality Index 
(AQI)

2024-03-12 15:00 UTC+1

https://airindex.eea.europa.eu/AQI/index.html
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https://silam.fmi.fi/aqforecast.html

Used with permission.

https://silam.fmi.fi/aqforecast.html
http://drive.google.com/file/d/1mciDG8TkiMAGfaE7LGyi_qQdgSBgL8oF/view
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Air Pollution – individual monitoring stations

Vienna – all stations
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• No historical European Air Quality Index (AQI) data!
oNeed to re-calculate it using pollutant concentrations. 

• Designed for single point in space/time.
oEffect of the worst air pollutant.

oNo standard way to calculate regional average.

oNo standard way to calculate temporal average. 

oNo standard way to average at all!!

Issues
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Meteorological data – ERA5

• European Center for Medium-Range 
Weather Forecasts (ECMWF) 
reanalysis database (ERA5)

• combine observational data and 
outputs from numerical modelling

• spatially-complete, physically 
consistent datasets

• 31 km temporal resolution and hourly 
timestep

Meteorological variables used:
oTemperature (air temperature at 2m 

height)

oTotal precipitation (rain + snow)

oWind gust (max wind gust at 10m height)
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https://pulse.climate.copernicus.eu/



eoscfuture.eu                 @EOSCFuture EOSCfutureSwedish National Data Service 29

Geographic 
averaging of ERA5 
climate data.
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An extended period of anomalous weather is probably required to 
increase environmental concern, but as events become more distant in 
the past, their impact recedes. 

We characterize regional conditions in specific time-slots

• relative to the dates of the interviews. 7, 30, 90, 365 day before 
(climate)

• relative to the dates of the interviews. 2,7, 30, 365 day before (air 
pollution)

Temporal considerations
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Provenance

Benjamin Beuster (Sikt)
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How Can We Describe the Data Integration 
Process and Variable Computation?
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Process Model
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Subset of 
Process Model
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Activity
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Step

Sub-Activity

Activity Activity

Sub 
Activity

Step Step

Sub 
Activity

Step
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Step

Sub-Activity

Activity
Integrate climate 

data and air 
quality data with 

the ESS 

Process data 
from

ERA5

Create variable

tempdca

Create variable

paccta

Process data 
from EEA Air 

Quality

Create variable

aqiwd
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How to generate the DDI-CDI metadata?
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For each class of the subset, we have created 

a dedicated table
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Tour of the tool
https://eosc-provenance.sikt.no/#

https://eosc-provenance.sikt.no/
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Accreditation

Tool Developer: Joachim Wackerow

55
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Thank you!
https://eosc-provenance.sikt.no/#

https://ess.sikt.no                                            

benjamin.beuster@sikt.no

joachim.wackerow@posteo.de
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Utility

David Rayner (SND)
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Feasibility Use-Case

“ Its limitations are many but hint at a 
multitude of analytical opportunities. ” 

“ For each 1 degree increase in this (for the 

calendar month of interview) there is a 7% rise 

in the likelihood of the respondent reporting 

worry about climate change. This is only 

significant at p<.1 (actually p=.051). ”

Climate and Air Quality Data in Attitudinal Research: A 
Feasibility Use-Case, 2023, Eric Harrison. 
https://zenodo.org/records/10581886
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Does recent rainfall affect 
happiness?
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How happy are you?
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Which variables to use?
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Which variables to use?
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Precipitation, month before interview.
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Happiness and precipitation anomaly? 

Less than 50% of 
normal for the 
month.

25% more than 
normal for the 
month.

Total precipitation, monthly sum to date.
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FAIRness and metadata

Arofan Gregory (Sikt)
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FAIRness and Metadata

• Why FAIR? What are we trying to achieve?

• What does FAIRness require?

• What did we learn in the project?
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FAIR is about Better Research

• FAIR is about enabling researchers to work more efficiently
oClimate change is a complex problem requiring multi-disciplinary study
oAccess to data in a practical way is a key enabler

• Researchers are not the end goal!
o “Grand challenges” like climate change demand good policy
oGood policy requires an understanding of social attitudes

• By making access to needed data easier, across domains, we can 
make this happen
oWe must consider practical aspects!
oUnfamiliar climate and environment data needs to be comprehensible to 

social researchers
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FAIR is about Metadata

• To share data, we need good metadata

• In cross-domain scenarios, the need for metadata increases
oComplete information about variables and data structures

oDetailed provenance/processing metadata (especially!)

• Metadata needs to be in standard, useful formats
oThese often exist within domains (DDI for social science, NetCDF for climate 

data, etc.)

oDomain standards are not directly useful outside their domains

oProvenance metadata is usually absent, making data harder to reuse and 
harder to trust
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What Did We Learn?

• The metadata exists for all of the data sets, but…
o In practical terms, the data is too complex to be used directly in available 

forms
o It was not in standards accessible to social scientists (for climate and 

environment data)
oPresentation of the information was lacking!

• Provenance/process information
oThere is no single standard (there are several)
oOther “provenance browser” applications exist (public health, economics, 

etc.)
oNone provide this information in an open standard, as required by FAIR
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Looking forward

Arofan Gregory (Sikt)
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Realizing the Promise of EOSC

• EOSC aims at supporting efficient reuse of resources and services for 
all European research
oThe use of standards for metadata is being address (e.g., the EOSC 

Interoperability Framework)

oMany useful services have been/are being developed

oSome aspects of legal and organizational interoperability are being 
highlighted

• Most progress is on the technical side (so far)
oTechnical challenges are difficult but…

oThey are better understood than legal/organizational ones
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Interoperability for Cross-Domain Research

• In “Climate Neutral and Smart Cities” we explored the practical 
aspects of doing cross-domain research

• There are different levels of collaboration:
oScientific: how do we study the problem? What data do we need?

oData/metadata systems: how can we access and use the data?

oOrganisational/legal: how can we work together? Where does support for 
such work come from? 

• These levels are inter-related
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Scientific Collaboration

• Need experts from different domains
oScientists are intellectually curious and easily engaged

oYou need the right experts for the research question/data

• Competing priorities set by individual’s institutions
oAre resources available for scientific collaboration?

o Is there an existing process for supporting such projects?

• Our experience was generally positive
oPossible, but not as easy as it could be

oDid not feel like a “normal” project - could EOSC help establish a “normal” 
process for such research?
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Data/Metadata Systems

• Data sources were available and usable
oMetadata existed, often in standard form, but…
oNot fully “FAIR” for cross-domain purposes

• Emphasized the need for better provenance/process metadata
• Explored ways to present needed metadata for cross-domain use
• Identified need for agreed cross-domain standards

oAs part of EOSC Interoperability Framework
oWorldFAIR Cross-Domain Interoperability Framework (CDIF)
oOthers?

• Lessons learned can provide input to further work within EOSC and 
more broadly
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Organisational/Legal Collaboration

• Legal considerations between data infrastructures were minor
oData all public and free
o Commercial use the only consideration
oNo questions about legal liability

• Organisational collaboration more complicated
o Infrastructures expect to serve their user communities with their data
o Systems do not anticipate need for other infrastructures to use their data on 

a large scale (target for use is researchers)
o Collaborations between infrastructures currently unsupported

• Prioritising “high-value” collaborations is ad hoc
oWhat are the important research questions which need cross-domain data?
oWhich infrastructures should serve which research communities?

• EOSC could help provide solutions
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Inter-Dependencies and Issues

• Scientific collaborations are the key
• Provide requirements for data and metadata systems
• Drive prioritization of data infrastructure collaborations

• Detailed provenance helps
• To provide transparency
• To promote trust

• Ideally, all three levels work together. But how best to do this?
• Current EOSC project funding is emphasizing scientific impact

• Is this enough?
• Should we explore support for cross-domain research at the scientific and 
organizational levels more?
• Would need to answer questions around structure and process as well as just 
resources
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Contributors

● Eric Harrison (ESS HQ City University of London)
● Hilde Orten, Eirik Stavestrand, Hanna Thome Grieg, Benjamin Beuster, Archana 

Bidargaddi, Carl-Erik Herheim, Bjarne Øymyr, Åse Jorun Holthe-Tveit, Knut Kalgraff 
Skjåk (Sikt)

● Joachim Wackerow, Arofan Gregory (Consultants for Sikt)
● Iris Alfredsson, David Rayner, Ilse Laze (SND)
● Hannah Clark (IAGOS)
● Irena Vipavc Brvar, Maja Dolinar (ADP)
● Experts from NILU and the Norwegian Meteorological Institute

Many thanks to the EOSC Future project team and the WP6 lead for all of your help
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Where to find the project deliverables?

● EOSC Portal/Marketplace: https://marketplace.eosc-portal.eu/

○ ESS Labs added as a service

● EOSC Future web page: https://eoscfuture.eu/data/climate-neutral-and-smart-

cities/

● ESS Labs page: https://www.europeansocialsurvey.org/esslabs/

○ Contains links to all project deliverables

● Data access in the ESS Data Portal: https://ess.sikt.no/en/study/71586b4f-ef66-

4b90-aed7-e7e7ad7406ce

● Provenance description application prototype: https://eosc-

provenance.sikt.no/

https://marketplace.eosc-portal.eu/
https://eoscfuture.eu/data/climate-neutral-and-smart-cities/
https://eoscfuture.eu/data/climate-neutral-and-smart-cities/
https://www.europeansocialsurvey.org/esslabs/
https://ess.sikt.no/en/study/71586b4f-ef66-4b90-aed7-e7e7ad7406ce
https://ess.sikt.no/en/study/71586b4f-ef66-4b90-aed7-e7e7ad7406ce
https://eosc-provenance.sikt.no/
https://eosc-provenance.sikt.no/
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Papers

Beuster B, Orten H (2023) DDI-CDI-Workflow description of the EOSC Future WP6 Task 3, Science 
Project 9 ‘Climate Neutral and Smart Cities’. ARPHA Preprints.
https://doi.org/10.3897/arphapreprints.e116667

Orten H, Rayner D, Stavestrand E, Alfredsson I, Lace I, Vipavc Brvar I, Dolinar M, Wackerow J, Clark H 
(2023) Climate and Air Quality Indices for the European Social Survey. ARPHA Preprints.
https://doi.org/10.3897/arphapreprints.e114675

Agasøster B, Harrison E, Orten H (2023) Climate Neutral and Smart Cities, combining data about city 
people and their physical environment. ARPHA Preprints.
https://doi.org/10.3897/arphapreprints.e107872

Gregory A, Wackerow J, Orten H (2023) Reuse and Reproducibility: Describing Cross-Domain 
Research Data in the  Science Project Climate Neutral and Smart Cities. ARPHA Preprints. 
https://doi.org/10.3897/arphapreprints.e115047

Harrison E (2004) Climate and Air Quality Data in Attitudinal Research: A Feasibility Use-Case. 

Zenodo. https://zenodo.org/doi/10.5281/zenodo.10581885

https://doi.org/10.3897/arphapreprints.e116667
https://doi.org/10.3897/arphapreprints.e114675
https://doi.org/10.3897/arphapreprints.e107872
https://doi.org/10.3897/arphapreprints.e115047
https://zenodo.org/doi/10.5281/zenodo.10581885
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Thank you very much for attending the webinar 
and for your contributions!

Best wishes from the EOSC Future ‘Climate-neutral and Smart Cities’ project team
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