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y time, within a few months, the concentration of contamination in forest

food products such as mushrooms and berries increases sharply, and
forest animals also become contaminated by eating them. One of the
ways in which radioactive contamination is transferred from the forest
Forest ecosystem to the human food chain is through the consumption of
Nuclear Accident forest food or hunting animals from contaminated forests. After one
year, soil becomes the main source of radionuclide contamination in
the forest. Also, by removing contaminated wood from the forest and
Radioactive Materials using it, the routes of transmission of contamination to people who are
not normally directly exposed to radioactive radiation in the forest
increase. There are various countermeasures to eliminate or reduce
radioactive contamination through the forest environment. However,
only those measures that have a high feasibility and are effective in
eliminating or reducing contamination should be used to eliminate or
reduce contamination. It seems that the rate of transmission of
radioactive contamination to humans through forest ecosystems can be
minimized by implementing measures such as; limiting access to
forests, preventing forest fires, chemically modifying forest soil,
processing raw forest products, changing hunting times in the forest,
and avoiding collecting forest food products.
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Introduction

After a nuclear accident, radioactive materials are dispersed into the surrounding environment, resulting
in contamination of the environment, including forests and rangelands. Contamination of rangelands and
forests with radioactive materials can significantly lead to contamination of forest foods, such as
mushrooms and berries, as well as grazing livestock in contaminated areas. The consumption of milk and
meat from animals grazing in contaminated areas has been identified as one of the main pathways of
radioactive contamination of the human food chain after a nuclear accident. Animals typically receive
radionuclides through the ingestion of contaminated forage and feed or through the direct ingestion of
contaminated soil. Although the uptake of radionuclides in animals may also occur through the skin and
lungs. Contamination of livestock products by radionuclides depends on the animal’s behavior within the
plant-soil system, the uptake rate and metabolic pathways of radionuclides in the animal, as well as the
extent to which these substances are eliminated from the body, mainly through urine, feces, and milk.

In Iran, approximately 25% of red meat production is carried out within the nomadic system, which is
highly dependent on livestock grazing in rangelands. In the Chernobyl accident, contaminated milk and
meat were the main sources of internal radiation exposure in humans; in the short term (up to two months
after the accident), they caused the transfer of iodine-131, and over the long term, they led to the transfer
of radiocesium into the human body. Under such conditions, it is essential to implement effective
measures as quickly as possible to reduce the transfer of radioactive contamination into the food chain.
Therefore, the objective of this study was to examine appropriate methods for decontaminating forest
ecosystems from radioactive pollution and to use this information to design and classify suitable
protective strategies and methods for the prevention, reduction, or remediation of radioactive
contamination in the environment.

Methodology

This study adopts a research-based approach to identify the pathways of radiological contamination
transfer, assess their impacts on forest ecosystems, and examine strategies for radiological
decontamination. To achieve this objective, existing scientific resources including books, peer-reviewed
articles, and documented reports available in databases such as ScienceDirect, Scopus, Web of Science,
SID, and ISC, were reviewed, along with the experiences of various countries regarding nuclear incidents
worldwide, particularly the Chernobyl (1986) and Fukushima (2011) accidents. Ultimately, the findings
of these sources were summarized and presented in the form of this article.

Results and Discussion

Measures for decontaminating forest areas affected by radioactive materials should be designed to be
practically acceptable to forest landowners or residents in those areas, meaning that actions compatible
with conventional forest management practices are likely to be applicable. For successful
implementation, these measures must also be acceptable to the general public. Just as decontamination
efforts in forests require labor and are costly, it must also be recognized that these actions are not



Radioactive Contamination Management in Pasture and Forest Ecosystems with Nuclear Defense Approach 39

performed rapidly but require careful planning. These are likely to be long-term activities, and a
considerable amount of time is needed for their beneficial effects to materialize. Based on experiences
from the Chernobyl nuclear accident and other global nuclear incidents, it is evident that the most
effective approach often involves a broad spectrum of chemical, biological, and management methods.
While complete decontamination of forest ecosystems may be impossible, implementing effective
management practices to combat contamination, especially when long half-life radionuclides have
deposited, is essential. The selection of the most appropriate decontamination method depends on the
primary pathway of radiation exposure in a specific situation, making the prioritization of actions appear
challenging. A wide range of measures can prevent the transfer of radioactive materials to humans
through the food chain. Countermeasures vary in their efficiency, effectiveness, economic feasibility, and
environmental and social impacts. Some countermeasures are highly practical, while others are less so.
Since various types of forest-derived food products may be produced in a contaminated area, the adopted
strategies must be chosen to prevent the largest volume of contamination in the shortest possible time.
Therefore, various methods and practical, operational measures that can be generally used to reduce
nuclear contamination in rangelands and forest ecosystems and have higher implement ability include:
restricting access to forests, preventing forest fires through specific management and restrictive
measures, chemical soil amendments (e.g., liming, fertilizers) to reduce the transfer of radioactive
materials to forest plants, processing raw timber into less contaminated products, changing the land use
or forest management practices, avoiding the collection of highly contaminated wild food products,
adjusting hunting seasons to reduce contamination levels in harvested animal meat, clearing forests along
the edges of farmlands, and restoring and reforesting low-productivity forest areas.

Conclusion

Given the advancements in nuclear technologies in Iran, as well as the potential threats and risks the
country may face, addressing environmental aspects, managing and mitigating nuclear contamination
resulting from possible incidents, and developing an environmental defense and rapid-response system
for emergency conditions holds significant strategic importance. In general, a wide range of interventions
can be employed to remove or decrease contamination in forest environments and prevent the
transmission of radionuclides to humans through the food chain. It is crucial to prioritize actions that are
both highly feasible and demonstrably effective in reducing or eliminating contamination. Measures such
as restricting access to forests, preventing forest fires, applying chemical soil amendments, processing
raw forest products, adjusting hunting periods, and avoiding the collection of wild edible products may
significantly reduce the transfer of radioactive pollutants to humans through contaminated forest
ecosystems. Furthermore, in implementing environmental decontamination measures, the capacities of
community-based volunteer groups working under the supervision of specialized teams and with proper
training can be effectively utilized. In this context, public education for all segments of society can play a
highly impactful role in reducing overall damages.
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