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What impact does ionising radiation have on humans and 

the environment?

Use of SCK•CEN’s biosphere models 
in international studies  
Certain nuclear activities may have an impact on 

man and the environment. To understand the precise 

magnitude of the effect, one must first understand the 

distribution and behaviour of radioactive substances in 

the environment. This knowledge is also necessary in 

order to take appropriate measures to reduce radiation 

exposure. Analysing the environmental effects of 

MYRRHA and of waste disposal facilities are just some 

of the applications of SCK•CEN’s biosphere impact 

studies.

What effect does the soil have on radium absorption by plants? 

How do radioactive materials affect photosynthesis? How do radio-

isotopes behave in water and in soil? What effect do radioisotopes 

have on perennials? Can radioisotopes find their way into the hu-

man body through the food chain? SCK•CEN is conducting labora-

tory and field experiments to better understand radio-ecological 

processes, and is developing innovative models that predict the ra-

diological doses that man and the environment have to deal with. 

The researchers also study how the radiological contamination of 

the environment can be prevented.

Impact Models

Researchers at SCK•CEN closely examine the behaviour of critical 

radioisotopes in the environment in different surrounding areas 

and situations. Examples of these are waste storage, industries 

that handle materials that contain natural radioactivity, routine 

discharges from the nuclear industry, and so on. This type of ex-

pertise is also important to analyse the environmental effects of 

MYRRHA. Based on the knowledge accumulated, SCK•CEN devel-

ops impact models and works out counter-measures for land man-

agement in affected areas.

The radio-ecologists of SCK•CEN developed a simulation model in 

collaboration with Université Catholique de Louvain, Université de 

Liège and Gembloux Agri-Bio Tech that records the interactions be-

tween groundwater, soil and plants. Perennials can absorb ground-

water and thereby promote the spread of radioactivity in the en-

vironment. SCK•CEN has refined existing SVAT (Soil Vegetation 

Atmosphere Transfer) models for this purpose, to assess the role of 

the ecosystem in spreading radioisotopes. Among other things, this 

model helps assess the risks of radioactive waste in the long-term.

Biomarkers

For years, protecting the environment against radioactive radiation 

was summarised in the creed, ‘if man is protected, the environ-

ment is also protected’. Recently, however, the study of radiation 

effects on non-human organisms has grown rapidly.

SCK•CEN experiments with arabidopsis and duckweed which are 

exposed to ionising radiation. The researchers not only assess the 

  Study of the uptake of radionuclides by plants for different soil types.
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effect on the growth and photosynthesis in these plants, but also 

the influence at their molecular and genetic levels. Besides expo-

sure to uranium and radiation, combinations of contaminants, for 

example, a mix of heavy metals and radioactive radiation, are also 

discussed in detail. The University of Hasselt and the University of 

Antwerp will be important partners in this regard. SCK•CEN also 

develops tests that use plants as a biomarker in an ‘early warning 

system’ for radiological contamination.

International response

In order to demonstrate that the regulations to protect man and 

environment against ionising radiation are being applied, it is es-

sential to know the radiological impact that discharges have on 

humans and the environment. SCK•CEN develops and uses vari-

ous exposure models to predict the impact of radioisotopes. Bio-

sphere models are refined on behalf of ONDRAF/NIRAS (Belgian 

Agency for Radioactive Waste and Enriched Fissile Materials) for 

the study of the long-term safety of disposal sites for radioactive 

waste. Effective surface models are developed to better forecast 

the spread of radioisotopes in accident scenarios.  

The driving force

SCK•CEN has in recent years invested heavily in radio-ecological re-

search and gained international renown thereby. SCK•CEN is one of 

the largest research centres in Europe for radio-ecological research 

and one of the driving forces behind the networking and scientific 

output in this field. The models developed by SCK•CEN will mainly 

be used in international research on NORM (Natural Occurring Ra-

dioactivity Materials) or waste disposal sites. 

“SCK•CEN is one of the largest research 
centres in Europe for radio-ecological 
research and one of the driving forces 
behind the networking and scientific 
output in this area.” 

Hildegarde Vandenhove

  Installation of a system to collect seeds from Arabidopsis thaliana   

 exposed to stressors.

The expertise of SCK•CEN in impact studies is recognized by par-

ticipation in international collaboration projects. Furthermore, the 

unique research infrastructure with state-of-the-art radiation facili-

ties, well-equipped laboratories, which is the only one in Europe 

with a licence to carry out animal testing, is a major asset in the 

world of international research. 


