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KEM Quality review   
Description of the scientific quality of the results (team, research method, research results, quality of the products, …), if needed 
external review result (project evaluation text website) 
 
KEM 35 was appointed to upgrade the hazard and risk assessment (HRA) made by TNO for Groningen based on the 
latest available models developed by NAM regarding: the seismological source model, the ground motion model, the 
damage and consequence model. 
The quality of the work made by TNO is excellent and it proves its continuously growing confidence in managing the 
hazard and risk assessment for Groningen. It appears that, from the risk evaluation point of view, TNO is now mature 
to let the HRA go public. 
The methods employed to produce the results, that is, numerical integration rather than simulation, appear superior 
with respect to those of NAM. 
 
The computational aspects are now solved and TNO is in control of HRA. The focus can now be shifted towards 
model development, which is more complicated.   

        

KEM Evaluation of the results 
Evaluation whether the research questions are addressed adequately (questions answered, precision and uncertainties on 
outcomes, potential consequences on current practice addressed, ..)  (project evaluation text website) 
 
The research questions are fully addressed for what concerns the reproduction of the NAM results. In fact, TNO was 
able to spot some issues that could be better addressed, computationally, by the NAM procedure. Differences in the 
results are likely attributable to numerical approximations. The results are relevant as the testify public competency 
building on the topic on seismic hazard and risk assessment for Groningen. 
 
The fourth RQ “What is the effect off the outcomes of KEM-04/02 on the hazard and risk assessment?” has not 
addressed. I understand this is intentionally left for future work. 

        

KEM interpretation of the outcome 
The interpretation of the results (consequences on methods/data to be used in practice, con risk instrument modules, on 
inspection procedures and operator procedures, ..) (project evaluation text website) 
 
TNO is now ready to perform autonomously HRA, although based on models already made available from others 
(i.e., NAM). 

        

Closure text for the website 
A summary in simple terms of the goal, the outcome and impact on mining policies or toolboxes of the research project (project 
evaluation text website) 
 
TNO was assigned with the task of updating the seismic hazard and risk assessment (HRA) for Groningen with the 
latest available models from NAM. This is done in view of having a public independent HRA for Groningen. TNO has 
already proved to have built the competency for running the public HRA and, from the computational side, the TNO 
procedure is seen as superior with respect to that of NAM.  
As expected, the results of the risk assessment are comparable to (i.e., match) those of NAM because TNO employs 
the same models. The results from this project provide the basis for the next step which will be the ownership, by 
TNO, of further developments of HRA. 

 


