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Abstract 
 
Nuclear preparedness and response authorities in the Nordic countries are 

using decision support systems (DSS) as part of their operational 

capability. A DSS compile, display and analyse data that makes up the 

current and future radiological state of an emergency. ARGOS and 

RODOS are the two most common systems in use in the Nordic region.  

The aim of of the NordDSS workshop was to gather Nordic and 

international experts on DSS, and share knowledge and experience. The 

workshop brought together 22 experts for two days in Copenhagen. 
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Data Visualization Using Web GIS Software 
Peltonen, Tuomas; Ammann, Michael; Lahtinen, Juhani; Vesterbacka, Kaj 
Radiation and Nuclear Safety Authority (STUK), P.O. Box 14, FI-00881 Helsinki, Finland 
 
As the importance of World Wide Web has grown, also different Web GIS applications have 
become more popular. The performance of modern computers and web browsers have made 
this development possible. There are a lot of Web GIS programs available nowadays. Some of 
them are commercial but also open source GIS community is very active.  
 
The major advantage of web-based GIS software is the independency of user equipment. A 
modern web browser is all you need to access data. There are many web map services 
available on the Internet and you can visualize the data on the top of different maps. It’s also 
possible to access resources independent of their location. Web environment allows user 
interaction with maps and production of tailored maps for particular purposes. Web maps, like 
Google Maps, are so widespread that their use is intuitive. Possible disadvantages of web-
based system include similar problems to all the other web-based systems. 
 
Use of open standards is preferred in web environment. The Open Geospatial Consortium, 
Inc. ® (OGC) is an organization that defines standards for geospatial and location based 
services. OGC standards are well documented and highly supported by different applications 
and programming libraries. Examples of open standards include Web Map Service (WMS), 
Geography Markup Language (GML), and Web Feature Service (WFS) for example. 
 
A Web Map Service (WMS) is a standard protocol for serving georeferenced map images 
over the Internet. Images are generated by a map server program using GIS data. User (or 
client program) can define the response format (JPEG, PNG, etc.). Generating maps can be 
slow and that’s why map tiles caching is used to speed WMS responses. 
 
In Finland we have a web application KETALE that integrates different distributed modeling 
results. Web GIS component is the major part of it. In KETALE we use OpenLayers 
Javascript library to visualize the data. Data layer is on the top of the map layer. We have our 
own Mapserver-based Web Map Service (WMS) maps in use but it's also possible to view 
data on the top of other maps like Google Maps. Because WMS is not restricted to specific 
site, we also use the same WMS maps in our Dose-rate Monitoring System USVA. Data in 
KETALE system is stored in numerical format (NetCDF) and Mapserver/Mapscript also 
generates the data layer images using WMS-like requests with additional parameters. 
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ARGOS Food and Dose Module Implementation in Ireland 
Catherine Organo,Radiological Protection Institute of Ireland, 3 Clonskeagh Square, Dublin 14, Ireland  
 
ABSTRACT (adapted from McGinnity, P., McMahon, C.A., Smith, K.J. & Colgan, P.A. 
2008 Prompt Simulation of the Transfer of Radioactivity in the Irish Food Chain following a 
Nuclear Accident, Radioecology and Environmental Radioactivity Conference, Bergen, 
Norway) 
 
Due to Ireland’s distance from overseas nuclear facilities, ingestion of foodstuffs containing 
elevated levels of radionuclides is considered to be the most significant potential radiation 
dose pathway to the population following a large scale nuclear incident with the potential to 
contaminate a wide area of the country. This exposure could be almost totally prevented by 
the introduction of appropriate controls on the distribution and consumption of foodstuffs. 
 
To enhance its capability to assess the potential contamination of the food chain and resulting 
human ingestion doses, the RPII has decided to implement the Food and Dose Module 
(FDM). This model is based on the ECOSYS-87 radiological simulation model which is well-
documented and established in European nuclear emergency management systems. It is 
operated using the ARGOS nuclear decision support system which has been used by the RPII 
as its primary tool for technical assessment of, and preparedness for, a nuclear or radiological 
emergency since 2001. The RPII was the first ARGOS user to adapt this version of FDM for a 
specific region. FDM simulates the time-dependent transfer of radionuclides to foodstuffs 
after deposition onto agricultural land and the radiation exposure of people via all relevant 
exposure pathways via the same processes but offer complementary options for emergency 
management.  
 
Models simulating the transfer of radionuclides through food chains and the calculation of the 
potential resultant exposure of the population due to ingestion of contaminated foodstuffs are 
highly sensitive to the characteristics of the region where deposition takes place. For this 
reason, many model input parameters have to be adjusted before the model can be applied to a 
given region. The FDM configuration work to Irish conditions started in 2005 and was 
completed in 2007. This was done using DBEditor, a utility provided with ARGOS, whereby 
data can easily be entered into the ARGOS database and modified. Adapted parameters which 
were sourced and used as input to FDM include livestock feeding regimes at various times of 
the year; leaf area indices, growth periods, yields and harvest dates for each agricultural crop 
in every regions; (human) consumption rates for the main domestically produced foodstuffs; 
administrative regional boundaries; main domestic animal products and their production in 
each region; and soil types. 
 
This presentation describes how the FDM was adapted for Irish conditions and will show 
sample outputs from the model to illustrate its integration into emergency technical 
assessment procedures used during selected exercises. Future developments are also 
suggested such as the implementation of a countermeasure model within the Irish ARGOS 
system. 
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Appendix: Workshop program 
 
Thursday  
1 October 

 

10:00-10:30 Registration and coffee 
10:30-11:00 Opening 
 Nordic session  

Use of Descision Support Systems in the Nordic Countries. 
Chair: Eldri N. Holo

11:00-11:30 Emergency management is a collaborative effort 
Michael Ammann 
 

11:30-12:00 ARGOS overview 
Steen Hoe 
 

12:00-13:00 Lunch 
 Nordic session continues 
13:00-13:30 Use of DSS in Sweden 

Jonas Lindgren 
 

13:30-14:00 Use of DSS in Norway 
Jan Erik Dyve 
 

14:00-15:00 Session Summary  
Eldri N. Holo 
 
Plenary discussion – is there need for a strong nordic cooperation on the use of 
DSS? 
 

15:00-15:30 Coffee break 
 International session  Chair: Stig Husin
15:30-16:00 Use of RODOS in Germany. 

Florian Gering. 
 

16:00-16:30 ARGOS use in Australian Radiation Emergency Preparedness.  
Dr Stephen Solomon 
 

16:30-17:00 ARGOS implementation in Brazil.  
Pedro P. Lima-e-Silva 
 

17:00-17:30 Use of RODOS and ARGOS in Poland. 
Ernest Staron 
 

17:30-18:00 Use of ARGOS in Canada. 
Dominique Nsengiyumva 
 

 
Friday  
2 October 

 

08:45-09:00 Coffee 
 Friday session Chair: Morten Sickel
09:00-09:30 Data Visualization using Web GIS Software. 

Tuomas Peltonen 
 

09:30-10:00 Implementation of FDM in Ireland. 
Catherine Organo  
 

10:00-11:20 What can we expect from DSSs in the future 
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ARGOS: Jan Persson 
RODOS: Florian Gering 
IRIX: Jonas Lindgren 
 
Discussion 

11:20-12:00 Consensus session.  
End of workshop. 
 

12:00-13:00 Lunch 
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Appendix: List of participants 
 
Name Organisation 
Catherine Organo Radiological Protection Institute of Ireland 

Dominique Nsengiyumva Health Canada 

Eldri N Holo Norwegian Radiation Protection Authority 

Ernest Staron Polish Atomic Energy Agency 

Florian Gering Federal Office for Radiation Protection, Germany 

Jan Erik Dyve Norwegian Radiation Protection Authority 

Jan Pehrsson Prolog Development Centre A/S, Denmark 

Jonas Lindgren  Swedish Radiation Protection Authority 

Leo Schou-Jensen  Prolog Development Centre A/S, Denmark 

Lilia Maria Juaçaba Belem Brazilian Nuclear Energy Commission-CNEN 

Lotte Juul Larsen Danish Emergency Management Agency 

Martin Ytre-Eide Norwegian Radiation Protection Authority 

Michael Ammann Radiation and Nuclear Safety Authority, Finland 

Morten Sickel Norwegian Radiation Protection Authority 

Pedro P. Lima-e-Silva Brazilian Nuclear Energy Commission-CNEN 

Rógvi Finnsson Johansen Faroese Emergency Management and Response Authority 

Steen Hoe Danish Emergency Management Agency 

Steinar Høibråten Norwegian Defence Research Establishment 

Dr Stephen Solomon Australian Radiation Protection and Nuclear Safety Agency 

Stig Husin Swedish Radiation Protection Authority 

Styrkaar Hustveit Norwegian Radiation Protection Authority 

Tuomas Peltonen Radiation and Nuclear Safety Authority, Finland 
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