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Outline 

• Short introduction to Ecolego 

• New features in latest version – Ecolego 6 

• Future development 

• Examples of applications for LLW disposal 

facilities 



Ecolego - Simulation Modeling and 

Risk Assessment Software 

Flexible software tool for creating dynamic 
models and performing deterministic or 
probabilistic simulations.  
 
Can be used for conducting risk and safety 
assessments of complex dynamic systems 
evolving over time with any number of species.  
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www.ecolego.facilia.se 
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User interface 

• Ecolego has a modern user 
interface, where the latest 
techniques for 
customization and user-
friendliness have been 
applied. A wide array of 
windows is available to 
support the many 
different tasks in 
modeling.   
 

• Mathematical models are 
built graphically with 
different types of generic 
blocks  



Hierarchical models 
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Using several conceptual models 

• Possibility to create modules and libraries - LEGO 

• Possible to activate-deactivate modules 

• Possibility to create index lists 

• General Variable – several expressions can be 

used for the same process 

• Scenarios – simulations with different parameter 

sets and simulation settings (Version 6) 

• Possibility to create functions that can even run 

external codes 



Simulations 
Ecolego can  integrate systems of ODE, 
from simple systems to large, stiff 
problems. 
 
Monte Carlo simulations  
List of probability density functions (PDFs)  
Monte Carlo sampling 
Latin Hypercube sampling  
parameter correlation settings,  
 
Sensitivity analysis  
Rank correlation coefficients are available 
for tornado plots or correlation tables.  
 

More advance  SA methods in the Eikos 
Toolbox 
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Eikos, SA-toolbox 

• Sensitivity analysis 

– The study of how input factors impact a model 

output 

• Toolbox integrated with Ecolego 

• State-of-the-art methods 

• Stepwise workflow 

• Specialized tables and graphs illustrating 

input-output-relationships 
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Sensitivity Analysis methods 

Screening methods – for initial analysis to 

identify inputs that can be fixed (Morris) 

Graphical methods – to discover e.g. linearity 

or monotonicity  

Correlation and regression analysis (for linear 

models) 

Correlation and regression on ranked outputs 

(for monotonic functions) 

Variance based methods – model free (FAST, 

EFAST, Sobol) 

 



Parameter database 

Parameter 

Database 
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Parameter Database Q/A 

• Instance has usability status 

– Draft, Reviewed, Accepted 

• Data review 

• Different levels of permissions, user roles 

– Administrator, Operator, Reviewer 

 

Parameter 

Database 
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New in Ecolego 6 

• Change in internal architecture – toolboxes 

• Flow diagrams 

• Scenarios 

• Possibility to buy subscriptions instead of 

perpetual licenses  



Ecolego 6 supports flow diagrams and 

interaction matrices 

 



Ecolego 6 support performing parallel 

simulations for several scenarios 



Next version – focus on integration of tools and 

QA/QC 



Functionalities adding QC/QA 

• System for error tracking during model 

development, including units checking 

(Available). 

• Sub-version handling for models (Available) 

• Import/export of data from quality assured 

database (Available) 

• Report generator (Available) 

• System for review of models and 

assessments (Next version) 

 



Examples of application 

• SFR repository, Sweden – near field-geosphere-

biosphere 

• HLW repositories in Sweden and Finland 

• Radon type repositories in Russia and Ukraine 

• LILW repository in Slovenia 

• Vaalputs disposal facility, South Africa 

• Wolsong repository, South Korea 

• Borehole disposal concept, IAEA 

 

 



Vrbina LILW repository, Slovenia 
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Conceptual model of the near field 
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Implementation 
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Groundwater flow model 



Calculation of water fluxes using Hydrus 
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Vaalputs, South Africa 



Wolsong, South Korea 


