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Safety of geological repositories affected by long-

term future climate change.

Modaria WG6 has developed a framework to address this:

(1) Defined CO2 emissions scenarios.

(2) A simple function (based on results from a complex carbon-cycle model)  relates 

them to long-term CO2 concentrations.

(3) An emulator (based on results from a complex climate model) relates the 

concentrations to long-term evolution of many environmental variables (e.g. soil 

moisture) on a ~100 km scale.

(4) Downscaling relates large scale climate variables to a ~ km scale. 

(5) Can be applied to quantitative landscape and dosimetric modelling applicable to a 

wide range of facilities and site situations

(6) Will be incorporated in IAEA-BIOMASS-6 update  
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Areas to be addressed

Currently, no assessment of uncertainty in climate evolution …

• Assess model uncertainty through sensitivity studies to climate 
model resolution and complexity (as is carried out routinely by the 
IPCC for shorter timescales).

Emulation results have yet to be tested…

• Evaluation of results in a paleoclimate context

Implications for sea level change coastal and near-surface sites…

• Local sea-level projections using IPCC-class ice sheet and isostasy 
models

Implications for uncertainties in landscape modelling

• Use of alternative models with different complexity
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Main working steps 

• Identify case study sites for carrying workflow through the entire 
methodology

• Implement the workflow with multiple models / model parameters

• Test the methodology in a palaeoclimate context.

• Develop a community tool for site assessment in the context of long-
term climate change

• Develop a sea level workflow

• Investigate how changes in climate can be propagated through 
quantitative landscape modelling 
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Expected results and benefits 

• A robust, evaluated, community ‘toolbox’ for 
site assessment in the context of long-term 
future climate and sea level change

• Benefits a wide range of Member States with 
radioactive waste management and legacy site 
issues


