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The numerical code MIRAGE (Module of Radiological impact calculations 
on the Environment due to accidental or chronic nuclear releases t hrough 
Aqueous and Gas media) has been developed to simulate the radionuclides 
transfer in the biosphere and food chains, as well as the dosimetric impact on 
man, after accidental or chronic releases in the environment by nuclear 
installations. 
The originality of MIRAGE is to propose a single tool chained downstream 
with various atmospheric and liquid dispersion codes. The code MIRAGE is a 
series of modules which makes it possible to carry out evaluations on the 
transfers in food chains and human dose impact. 
Currently, MIRAGE is chained with a Gaussian atmospheric dispersion code 
HARMATTAN (CEA), a 3D atmospheric dispersion code with lagrangian 
model named MINERVE-SPRAY (Aria Technology) and a 3D groundwater 
transfer code named MARTHE (BRGM). MIRAGE uses co ncentration or 
activity result files as initial data input for its calculations. The application 
initially calculates the concentrations in the various compartments of the 
environment (soils, plants, animals). The results are given in the shape of 
concentration and dose maps and also on a particular place called a reference 
group for dosimetric impact (like a village or a specific population group 
located around a nuclear installation). The input and output data of MIRAGE 
can have geographic coordinates and thus readable by a GIS. 
MIRAGE is an opened system with which it is easy to chain other codes of 
dispersion that those currently used. The calculations uncoupled with 
dispersion calculations are also possible by manual seizure of the dispersion 
data (contamination of a tablecloth, particular valu e in a point, etc.). 
MIRAGE takes into account soil deposits and resuspension phenomenon, 
transfers in plants and animals (choice of agricultural parameters, types of 
plants and animals, etc) and human food chain transfers (food consumption, 
age, etc.). The four human exposure ways are completely treated in 
MIRAGE: external exposure ways due to the contaminant plume and soil 
deposits and internal exposures ways due to the inhalation and ingestion of 
contaminants by the population. 
MIRAGE includes a module of the results visualisation that allows tracing of 
concentration and dose maps, evolution of the concentration or dose in time 
at a geographic point, etc. 
An example radionuclide dispersion and human dosimetric imp act will be 
showed to illustrate the presentation of MIRAGE.  
 
*work performed in the framework of the MRIMP project of 
CEA/DEN/DDIN/MR. 

 


