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Open Science

● … is more than Open Data [EGU 2017]

● Principles, open ...
○ Access and Data
○ Source and Methodology [Kraker et al.]
○ Peer Review and Educational Resources [Open Science as a Practice]
○ Reproducible Research, Science Evaluation, Science Policies, Science Tools [FOSTER]

● The Open Definition: defines “openness” in relation to data and content
● Freely used, modified, and shared by anyone for any purpose

EGU 2017, Is Open Science the way to go?
Kraker et al. (2011), https://doi.org/10.1504/IJTEL.2011.045454

Open Science as a Practice, http://openscienceasap.org/open-science/
Facilitate Open Science Training for European Research (FOSTER), https://www.fosteropenscience.eu

 Open Knowledge International, http://opendefinition.org

http://meetingorganizer.copernicus.org/EGU2017/session/25038
https://doi.org/10.1504/IJTEL.2011.045454
http://openscienceasap.org/open-science/
https://www.fosteropenscience.eu
http://opendefinition.org


Open Data 

… and Open Methodology



Open Data is great

but 

we need to take a closer look at information
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[] a lode:Event ;
lode:atTime [ 

time:inXSDDateTime "2011-02-12"
] ;
smear:hasClassification [

rdfs:label "Class Ib" ;
]

] .



Open Semantic Content 

or

Meaningful structured data

Floridi, L. (2011). The Philosophy of Information. Oxford University Press.



Semantic content 
about the observed environment 
derived from primary observational data 
by research communities



ENV RI
Data Lifecycle
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Use

Data are generated, 
collected, or received

Data are enhanced 
with metadata

Data are made accessible 
to researchers

Data are transformed, 
collated, analysed

Researchers use 
data and produce 
new data

ENVRI Reference Model, http://envri.eu/rm

http://envri.eu/rm
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Data use

● Scientists interpret observational data
● For their meaning in the context of research investigations
● Result is semantic information about the observed environment
● Semantic information is meaningful and truthful structured data

Floridi, L. (2011). The Philosophy of Information. Oxford University Press.



Meaning gained in interpretation is lost
when information is recorded

Concern I



Lack of curation in interpretation means 
research is not reproducible

Concern II



Use case







734544 0 0 0 0 0 0 0 1 0 0 0 1
734545 0 0 0 0 0 0 0 0 1 0 0 1
734546 0 1 0 0 0 0 0 0 0 0 0 1
734547 0 0 0 0 0 0 0 0 1 0 0 1
734548 0 0 0 0 0 0 0 1 0 0 0 1
734549 0 0 0 0 0 0 0 1 0 0 0 1
734550 0 0 0 0 0 0 0 0 1 0 0 1
734551 0 0 0 0 0 0 0 0 1 0 0 1
734552 0 0 1 0 0 0 0 0 0 0 0 1
734553 0 0 0 0 0 0 0 0 1 0 0 1
734554 0 0 0 0 0 0 0 1 0 0 0 1
734555 0 0 0 0 0 0 0 0 1 0 0 1



734546 0 1 0 0 0 0 0 0 0 0 0 1

MATLAB datenum

Class Ib event



Record meaning
gained in interpretation









A Class Ia event occurred at Hyytiälä (FI) 
[http://www.geonames.org/656888/hyytiaelae.html] 
on 2013-04-04 starting at 11:00 and ending at 19:00.

http://www.geonames.org/656888/hyytiaelae.html






http://5stardata.info/en/



European Research 
Infrastructure for the 
observation of Aerosol, 
Clouds, and Trace gases

http://www.actris.eu

@ACTRISRI

Establishing WG, From 
Observational Data to 
Information (D2I WG)

http://www.actris.eu
http://www.actris.eu


Take aways

● We need Open Meaningful Data, semantic content
● In particular about the observed environment
● Make sure meaning gained in interpretation is explicit
● Use semantic technologies for formal representation
● Jupyter notebooks for open methodology


