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Abstract: Nordic radioecology has always held a strong position in the international 
community. There has been lots of resources put into this field, ever since the early era of 
testing of nuclear weapons in the atmosphere. Accidents, radiofobia and the geographical 
closeness to former Soviet Union has since then kept this line of science alive, some will 
claim. Especially the consequences following the Chernobyl-accident has been thor-
oughly studied. Surely, we must know everything there is to know by now. Still, some 
radioecologists still come up with new ideas and new projects that should be explored. An 
important task today is to communicate the knowledge gained, and implement them in 
emergency preparedness, decision support systems and framework for protecting the en-
vironment.  

 

Introduction 

Radioecology seems to be a never ending study, and can include everything from ecol-
ogy, measurement techniques, sampling strategies, nuclear physics and chemistry, statis-
tics, social sciences, computer technology, modelling, metabolism studies, nutrition 
pathways, phsycology, and also economy (so-called radioeconomy). And when the pic-
ture seems to be complete or understandable in one area, we just come up with a new 
ecosystem, new species or a new radionuclide and we can continue our studies through 
the whole chain of diciplines. In addition, radiation protection has formerly been based on 
the statement that if man is protected, then the environment is also protected. This is in 
many cases true, since man is one of the more vulnerable species, but it can not be ap-
plied everywhere. Thus, the recognition of the need of a framework for protecting the 
environment has resulted in the need for more knowledge on radiation effects on biota 
and the introduction of reference organisms. The new focus on climate changes also 
raises questions about what will happen with concentrations of radioactivity, e.g. radioac-
tivity trapped today in the tundra, or radon exhalation in northern areas. 

 

Radioecology is in many ways a child of the cold war. Global fallout from the nuclear 
weapons tests in the atmosphere in the 1950s and 1960s required attention. The first pri-
ority was to monitor the fallout, but quickly also monitoring foodstuffs to make sure that 
the concentrations did not exceed “maximum permissible limits” became important. It 
was also shown that typical Nordic conditions were vulnerable to radioactive contamina-
tion. High precipitation, unfavourable climate and agricultural conditions all contributed 
to high radioactivity concentrations in important foodstuffs. Especially the food-chain 
lichen-reindeer-reindeer herders would be exposed to radioactive fallout. During the 
1960s, country-wide systems for monitoring radioactivity were established. Although 
increased concentrations of radiostrontium, radiocesium and radioiodine were monitored 
in milk, other food stuffs and even in humans, the experts did not agree on the risk and 
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possible effects connected to this radioactive contamination, and were afraid that e.g. 
mothers might stop giving milk to their children, or in other ways “behave irrational”. 
Consequently, no countermeasures were implemented and there was no official informa-
tion strategy.  

As concentrations of radioactivity decreased in the 1970s, most monitoring-programmes 
were terminated. It was by then well established that milk and reindeer would have high 
concentrations of radioactivity following radioactive fallout, ecological half-lives were 
calculated, and uptake via direct deposition was compared to root uptake. Many radio-
ecologists retired, or went on to other professions. 

Then, one could say that the Chernobyl-accident revitalised radioecology. The accident 
was an accident Nordic authorities were not well prepared for. Although there had been 
earlier nuclear accidents, and even if they were severe accident, their long-range conse-
quences were small. Accidents such as the Windscale accident in 1957 and the Three 
Mile Island accident in 1976 did not lead to widespread contamination to such an extend 
as the Chernobyl-accident did. Very little information on what had really happened was 
available in the early phase. The Nordic authorities had to deal with the situation, moni-
toring systems had to be set up, and practical countermeasures implemented. Although 
radioecology was not an important element in the early phase, it soon became evident that 
the problems would be of a long-term character. 

Apart from the near-areas in Ukraine, Belarus and Russia, also areas in Nordic countries 
received substantial amounts of radioactive fallout. The radiocesium, 134Cs and 137Cs were 
the long-term problem, deposition ranging from 2 to 500 kBq/m2. The deposition was 
very inhomogenous, and it was difficult to make a comprehensive assessment of the 
situation. After a first phase of reassuring people there would be no acute danger, it be-
came clear that the radioactive fallout would affect both people and food production in 
large areas.   

Some examples on concentrations that were measured the first summer following the 
Chernobyl-accident: Radiocesium in sheep, 40,000 Bq/kg, mushroom 45,000 Bq/kg, 
maximum up to 1-2 MBq/kg, reindeer 150,000 Bq/kg, and the average in reindeer grazing 
in the Snåsa area (middle Norway) was 70,000 Bq/kg. As the slaughtering season was 
getting closer, the situation became increasingly worse. The intervention limits implied 
that 85% of all reindeer production (545,000 kg of meat) was not fit for human consump-
tion, and had to be destructed. In addition, 320,000 sheep had to go through special feed-
ing before slaughter. 

A whole range of countermeasures were investigated and implemented, focusing on re-
ducing the uptake from plants to animals and reduction of intake to humans. Methods for 
monitoring live animals had to be developed. By using the animal’s biological half-life, 
domestic animals could be given clean feed or special feeding and within 3 weeks the 
concentration in sheep would be reduced to 50% of the initial concentration. For reindeer 
there is an even shorter half-life of 14 days. Additives and monitoring techniques had to 
be tested, and feedback on how the methods were working was an important part of the 
work. 

In order to have effective countermeasures, good knowledge in radioecology is not 
enough. Practical conditions at the farms, communicating with affected farmers and dis-
cussing results are also important. Only by joint discussions and exchange of experiences, 
one can arrive at practical solutions that work.  
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Countermeasures are still necessary, nearly 20 years after the Chernobyl-accident. Cow 
and goat milk is still above intervention limits of 370 Bq/l in some areas, if Preussian 
blue is not administered, and goat milk is still above limits for brown cheese production 
(50 Bq/kg) in many areas. Special feeding of sheep is also still necessary on a large scale. 
In addition, plenty of mushrooms in the grazing areas causes large variations in radioac-
tivity in milk and meat, and makes it difficult to predict ”half-lives” because of the large 
variations from year to year. Radioecology studies can contribute to improving counter-
measures and predict when and where measures are needed. 

The countermeasures are often challenged: Why spend a lot of money on sheep and rein-
deer? Does the ALARA-principle apply in this case, and do we really know enough about 
low radiation doses and associated risks? 

Today both Norway and Sweden have national intervention limits for selected foodstuffs 
(e.g. reindeer meat, game and freshwater fish). These special limits have also raised con-
cern; The reindeer herders were immediately concerned: Were they not equal to others? 
Would anyone buy their products? Also, the limits are different in Sweden and Norway, 
how can this be?  

The second year after the Chernobyl-accident, the average 137Cs whole body concentra-
tion in male reindeer herders in Middle Norway was around 600 Bq/kg. As a group, they 
exceeded the maximum recommended dose limit of 1 mSv/year. Today, in 2005, the av-
erage in this group is 150 Bq/kg, still much higher than in the average Norwegian citizen, 
but well below the limit. 

 

Figure 1. Whole body measurements on selected population groups, using mobile moni-
toring equipment. Finland, Sweden and Norway have valuable time-series of radiocesium 
in man.  

The Chernobyl accident happened almost 19 years ago, and society is continuously de-
veloping. We know that local involvement, information, communication and open discus-
sions will be very important in managing a possible future accident. In 1986, one fifth of 
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the Norwegian population (22 %) had little or no belief in the information given. Radio-
fobia is also an expression that was often used following the Chernobyl accident. 

Studies on risk communication and risk perception show that in general, people tend to 
underestimate risk. But this optimistic bias is most common when the risk is seen as con-
trollable. Radiation and cancer is most often perceived as uncontrollable. Many believe 
that authorities, and even your physician minimises risk of cancer so that you will not 
worry. To improve risk communication following a nuclear accident, personalising the 
message, use of graphical display and direct communication can enhance the comprehen-
sion and acceptance of how the situation is managed. Authorities should also accept that 
some people will make their own decisions on how to cope with the situation.  However, 
if the basic problem is public mistrust in the authorities, then changing the message will 
not help. It takes many years to build trust. Active management of an accident of similar 
scale as the Chernobyl-accident will only be successful if local authorities or other per-
sons with trust and acceptance among the population are involved and can give advice on 
how to manage the situation. 
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