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Overview
I Knowledge engineering in environmental science
I Environmental research infrastructure (ERI)
I Knowledge-based ERI
I Using Semantic Web technologies
I Applications
I Q&A



Knowledge engineering
in environmental science



Ontologies have assisted other disciplines (e.g. molecular biology);
ecology can benefit from similar approaches

Ambiguous terminology prevents incorporating data
into broader-scale studies



Few concepts in ecology convey such a wide range
of meanings as the term landscape

Different usage by scientists creates linguistic uncertainty
and hinders automated synthesis of datasets



Semantify large volume seismic data such that software agents can
carry out inference and forecasting

Use data mining (SOM) to extract taxonomy for volcanic events
(eruptions, tremors, ...) represented in OWL



Details of observational data are not recorded;
contextual information is implicit

Extensible Observation Ontology (OBOE) for capturing semantic
information of observational datasets



OGC O&M facilitates syntax-level integration
but lacks the ability of semantic-level integration

Early work toward W3C SSN ontology



The understanding of an environmental system is usually implicit to
models; it resides outside model specification and implementation

This severely limits the options in reusing environmental models



Spatial relations between regions can be computed geometrically (GIS)

How to make the resulting qualitative spatial relations
accessible to a logic formalism

Process queries that combine thematic and spatial aspects



We suggest that geographic data models that support knowledge
discovery must represent both observational data and derived
knowledge

Hierarchy of storm types (expert knowledge) is formally represented
(within a database context) to extract instances of storms from

observational data



Environmental
research infrastructure















ENVRI-RM, http://envri.eu/rm



Knowledge-based
ERI



Aamodt and Nygård (1995) Data & Knowledge Engineering 16(3):191-222 (Adapted)





Stocker et al. (2015) Earth Science Informatics, doi:10.1007/s12145-015-0230-6





Using
Semantic Web technologies







Applications



c©Ari Leskinen, FMI



Hamed et al. (2007) Atmos. Chem. Phys., 7, 355-376



Hamed et al. (2007) Atmos. Chem. Phys., 7, 355-376
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Result

Day Event class
15.06.2014 1
16.06.2014 0
17.06.2014 3
... ...
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A knowledge-based ERI would ...
I Support the researcher in data analysis

I Automated assessment of event class
I Allow for curation (review) of its assessment

I Relate contextual information
I Date, event class, location, plot, other event attributes
I Create a knowledge object

I Represent knowledge object
I According to a formal vocabulary (ontology)
I Using suitable data formats (e.g. RDF)

I Manage and process knowledge objects
I Persist knowledge objects (knowledge base)
I Support access to knowledge objects
I Reasoning to infer new knowledge (rules)
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Situations
I Structured parts of reality
I Formalized in situation theory (Barwise, Perry, Devlin)
I Situation s is said to support (|=) infons
I Infon σ is a tuple consisting of
I Relation R; Objects a1, . . . , am; Polarity 1/0
I Objects can be physical entities in the environment, or ...
I Temporal and spatial locations, values, situations
I If polarity is 1, objects stand in the relation R
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Take aways

I Knowledge engineering relevant to environmental science
I Environmental research infrastructures

I Interesting and challenging data-based systems
I Perhaps even more as knowledge-based systems
I Opportunities for computer science communities

I Knowledge-based ERI
I Interesting application area for Semantic Web technologies

I Is it a luxury? Who is going to fund this?


