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Topics

● Spatial modelling
● Oil risk management workflow
● Information needs
● Data management and information systems
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Spatial modelling

Space

?

O&M

Pitfalls:
Spatial autocorrelation
MAUP
Ecological fallacy
Non-uniformity of space

Spatial data:
Points

Locations
Lines

Tracks, Borders
Areas
Fields

Scalar f., Vector f.
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Why spatial models?

● To explain patterns in spatial data
– (point) patterns: density, distances between

● To include space in predictions
● To enable exploration and understanding of the 

real world process

D. O'Sullivan and D. Unwin. Geogrpahic Information Analysis
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Types of spatial models

● Statistical
● Dynamic physics-based simulation models
● Cellular automata
● Agent-based models
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Oil risk management workflow

● Contingency planning

● What are the probable locations for accidents?
● How will the oil spread?
● Where are the values to protect?
● How to distribute the combating gear? 
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Oil risk management workflow

● Operational planning

● What is the location of accident?
● How will the oil spread?
● Where are the values to protect?
● How to use the combating gear? 
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A. Jolma, A. Lehikoinen, I. Helle, R. Venesjärvi. 2014. A software system for 
assessing the spatially distributed ecological risk posed by oil shipping. 
Environmental Modelling and Software. 11/2014; 61:1–11. DOI: 
10.1016/j.envsoft.2014.06.023
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I.Helle, R.Venesjärvi. A.Jolma. Species and habitats in danger: 
Modeling the relative risk posed by oil spills 
in the northern Baltic Sea (submitted)

http://www.mapcruzin.com/free-gis-software/
gnome-gulf-oil-spill-noaa-software.htm
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A.Lehikoinen, M. Hänninen, J.Storgård, E. Luoma, S. Mäntyniemi, S. Kuikka. 2015
A Bayesian network for assessing the collision induced risk of an oil accident in the 
Gulf of Finland. Environmental science & technology 03/2015;
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A. Altartouri, E. Ehrnsten, I. Helle, R. Venesjärvi, A. Jolma. 2013. 
Geospatial Web Services for Responding to Ecological Risks Posed by Oil Spills
Photogrammetric Engineering and Remote Sensing 10/2013; 79(10): 905-914.

Information needs

● Location of oil slick
● Prediction of the oil movement
● Shoreline sensitivity maps
● Clean-up guidelines
● Links between different type of data, information, and 

knowledge
– spatial links, knowledge-based links

● Who needs the information
● Where is the information needed
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Spatial information technology

● Hardware, software, data develop fast
● Mobile technology
● Client – server

– data, geospatial data

– maps

● Semantic technology
– automatic recognition of topics and concepts

– information and meaning extraction

– categorization
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A. Altartouri, E. Ehrnsten, I. Helle, R. Venesjärvi, A. Jolma. 2013. 
Geospatial Web Services for Responding to Ecological Risks Posed by Oil Spills
Photogrammetric Engineering and Remote Sensing 10/2013; 79(10): 905-914.
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Database
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OILRISK database

● Developed in several projects from several sources, 
now an offline relational database 
(PostgreSQL+PostGIS)

● Occurrences of species and habitats vulnerable to 
maritime oil spills on the Finnish coast of GoF

● Protection values, Cleaning methods, Species data, 
etc.

● Gridded data: 200 m x 200 m, 1 km x 1 km
● Index computation code

T.Ihaksi, T.Kokkonen, I.Helle, A.Jolma, T.Lecklin, S.Kuikka. 2011. Combining conservation value, 
vulnerability, and effectiveness of mitigation actions in spatial conservation decisions: 
an application to coastal oil spill combating. Environmental Management 03/2011; 47(5):802-13.
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Desktop applications
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Web pages and applications
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A.Jolma, A.Altartouri, I. Ferencik. 2012. Distributed Environmental Modeling. In: R. Seppelt, A.A. Voinov, 
S. Lange, D. Bankamp (Eds.) (2012): International Environmental Modelling and Software Society
 (iEMSs) 2012 International Congress on Environmental Modelling and Software. 
Managing Resources of a Limited Planet: Pathways and Visions under Uncertainty, Sixth Biennial Meeting, 
Leipzig, Germany. http://www.iemss.org/society/index.php/iemss-2012-proceedings. ISBN: 978-88-9035-742-8



22/23

Web services

● Client + server
– Client = desktop application, web application/page, 

another server, ...

● Spatial data services well established
– Web Map/Feature/Coverage

● O&M services exist and used
● Semantic data services
● Ad hoc services
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Conclusions

● Spatial data essential for oil risk management
● Workflows complex and need multiple types of 

data
● Distributed systems have potential to make 

effective collaboration including modeling 
possible

● Data and model sharing institutions are 
developing but there are hurdles
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