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The article assesses the radioactivity of forestland in the Republic of Belarus and highlights the long-

term dangers of this situation. It presents the distribution of forest land by zones and subzones of radio-
active contamination across all forest management authorities in Belarus (Ministry of Forestry of the 
Republic of Belarus, Administration of the President of the Republic of Belarus, the National Academy 
of Sciences of Belarus, the Ministry of Education of the Republic of Belarus, the Ministry of Natural 
Resources and Environmental Protection of the Republic of Belarus and local executive and administrative 
bodies) in terms of forest categories (nature conservation, recreational and health-improving, protective, 
and operational forests). Measures are being taken for sustainable forest management to improve the natural 
environment. In the forestry sector, experts see artificial reforestation, afforestation, combined forest re-
generation, species selection, and optimal soil conditions as key solutions to the problem. The article 
outlines necessary rehabilitation measures for forested areas in radioactive contamination zones. Data on 
reforestation and afforestation efforts in radionuclide-contaminated areas, broken down by regions and 
soil contamination density with cesium-137 as of January 1, 2025 is also provided. 
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УСТОЙЧИВОЕ УПРАВЛЕНИЕ ЛЕСАМИ  
НА ТЕРРИТОРИЯХ РАДИОАКТИВНОГО ЗАГРЯЗНЕНИЯ 

В статье дается оценка радиоактивности земель лесного фонда Республики Беларусь и указы-
вается опасность этой ситуации на перспективу. Представлено распределение площади лесного 
фонда по зонам и подзонам радиоактивного загрязнения между всеми лесофондодержателями (Ми-
нистерство лесного хозяйства Республики Беларусь, Управление делами Президента Республики Бе-
ларусь, Национальная академия наук Беларуси, Министерство образования Республики Беларусь, 
Министерство природных ресурсов и охраны окружающей среды Республики Беларусь, местные испол-
нительные и распорядительные органы) в разрезе категорий лесов (природоохранные, рекреационно-
оздоровительные, защитные и эксплуатационные). В целях оздоровления природной среды 
принимаются меры по устойчивому управлению лесами. Важное решение этой проблемы в 
лесохозяйственной отрасли производственники видят в искусственном лесовосстановлении и лесо-
разведении, комбинированном возобновлении лесов, подборе видов лесных пород и оптимальных 
почвенно-грунтовых условий их произрастания. Даны мероприятия для реабилитации лесного 
фонда в зонах радиоактивного загрязнения. Приведены сведения по лесовосстановлению и 
лесоразведению на землях, загрязненных радионуклидами в разрезе областей в зависимости от 
плотности загрязнения почвы цезием-137 по состоянию на 1 января 2025 г. 
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Introduction. As a result of the accident at the 
Chernobyl Nuclear Power Plant (ChNPP), the terri-
tory of the Republic of Belarus was subjected to 

widespread contamination by radioactive elements [1]. 
Currently, the radio ecological situation is determined 
by the presence of long-lived radionuclides. Among 
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them are cesium-137 (137Cs), strontium-90 (90Sr), 
and transuranic elements (TUE), mainly plutonium 
isotopes (238Pu, 239Pu, 240Pu, 241Pu). The half-lives of 
these radionuclides do not inspire optimism, ranging 
from 14 years (241Pu) to 24.110 years (239Pu), which 
determines the prolonged duration of the radio eco-
logical consequences of the Chernobyl disaster, af-
fecting many generations of the inhabitants of the 
Republic of Belarus [2]. 

As a result of the natural beta decay of pluto-
nium-241 nuclei in radioactive contaminated areas, 
the formation of a hazardous radionuclide, the alpha 
emitter americium-241 (241Am), occurs. This isotope 
has a half-life of 432 years and is accumulating in 
quantities comparable to the main sources of alpha 
radiation. Americium-241 is similar in radioactivity 
to plutonium isotopes (238Pu, 239Pu, 240Pu), making 
the assessment of its increasing impact on the bio-
sphere particularly important. Currently. 241Am con-
tributes 50% to the total alpha activity, and in a few 
decades. its contribution is expected to exceed the 
combined alpha activity of other sources by nearly 
twice [2–4]. 

According to Belarusian researchers, the growth of 
alpha activity in soils contaminated with transuranic 
elements due to 241Am will continue until 2058 [5]. 
Even 100 years after the Chernobyl accident, the to-
tal alpha activity of soils in contaminated areas will 
be 2.4 times higher than in the immediate post-acci-
dent period. A reduction in soil alpha activity from 
241Am to a level of 3.7 kBq/m² is expected only after 
the year 2400 [4]. 

As a result of the Chernobyl disaster, Belarusian 
forests were affected by radioactive contamination. 
The most severely contaminated areas are located in 
the Gomel and Mogilev regions [1, 4, 6]. 

Currently 10–15% of the total radionuclide fallout 
on forest ecosystems is concentrated in the above-
ground parts of trees, creating serious challenges for 
forestry management in these areas [7, 8]. 

Natural ecosystem soils have also been signifi-
cantly contaminated with radioactive elements [1, 8]. 
The majority of radionuclides remain in the upper 
soil layers. The migration of cesium-137 and stron-
tium-90 into deeper soil layers occurs very slowly, 
with an average migration rate of 0.3–0.5 cm per 
year [9]. 

In sod-podzolic sandy and sandy loam soils, 
as well as in peat lands, the proportion of biologi-
cally available forms of cesium-137 is 10–15%. 
For strontium-90, the proportion of available forms 
reaches up to 70% in sod-podzolic soils and up to 
50% in peat soils. The proportion of available forms 
of plutonium isotopes and americium-241 is 9–10% 
and 12–13% respectively [7]. Radioactively contami-
nated soil becomes a long-term, continuous source 
of radionuclide transfer into forest resources, limiting 
their potential use. 

Main Section. Over the years since the acci-
dent, significant changes have occurred in the ra-
diation situation in the territory of the Republic of 
Belarus. The radioactive decay of short-lived ra-
dionuclides, the migration of long-lived radionu-
clides deeper into the soil, and the reduction in the 
content of cesium-137 and strontium-90 due to their 
natural radioactive decay (with a half-life of approx-
imately 30 years) have led to a decrease in gamma 
radiation levels [9, 10]. 

The majority of radionuclide-contaminated forests 
are managed by the Ministry of Forestry of the Repub-
lic of Belarus and the Ministry of Natural Resources 
and Environmental Protection of the Republic of 
Belarus.   

As of January 1, 2024, the area of radioactive 
contamination within the forest fund under the 
Ministry of Forestry of the Republic of Belarus ex-
ceeded 1.200 thousand hectares. Table 1 presents the 
distribution of the forest fund territory of the Republic 
of Belarus by radioactive contamination zones as  
of January 1, 2024 [6].   

An analysis of the presented data shows that. as 
of January 1, 2024, the area of the forest fund of the 
Republic of Belarus under all forest management 
entities accounts for 17.0% (with uncontaminated 
forests making up 83.0%). Reaching its highest ab-
solute value under the Ministry of Forestry of the 
Republic of Belarus – 1,284,028.3 hectares.  

Zone I – from 1 to 5 Ci/km2 (residential zone 
with periodic radiation monitoring) – the area of ra-
dioactive contamination of the forest fund of the 
Ministry of Forestry is 852.9 thousand hectares (69.9%). 
Zone II – from 5 to 15 Ci/km2 (zone with the right 
to resettle) – 281.3 thousand hectares (23.0%). 
Zone III – from 15 to 40 Ci/km2 (zone of subsequent 
resettlement) – 84.3 thousand hectares (6.9%). 
Zone IV – 40 Ci/km2 or more (priority resettle-
ment zone) – 0.3 thousand hectares (0.002%). 

The radiation situation in the forest fund terri-
tory contaminated with radionuclides is stabilizing. 
Over time, the area of each zone of radioactive con-
tamination decreases, and a transition occurs from a 
zone with a higher density of soil contamination with 
cesium-137 to a zone with a lower density [10]. 
Compared to the previous year, the areas of radioactive 
contamination of forests by zone were: Zone I – 71.1%, 
Zone II – 23.79%, Zone III – 5.09%, Zone III – 
0.02% [6, 11, 12]. 

Despite the fact that by now a significant part 
of radionuclides with a short half-life have ceased 
to exist, natural ecosystems remain contaminated 
with cesium-137, strontium-90, isotopes of pluto-
nium, americium-241, having half-lives from 14 
to 24,065 years.  

In the current conditions, the forest scientific com-
munity is faced with the task of rehabilitating forest 
ecosystems. 
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Table 1 
Distribution of forest area by zones and subzones of radioactive contamination  

in the Republic of Belarus (area, hectares) 

Forest categories,  
government authority,  

administrative-territorial unit 

Clean  
forests 

Zones and subzones of radioactive contamination 
by density of soil contamination with cesium-137, Ci/km2  

I II 
Total up to 
15 Ci/km2 

III IV 

Total 1–5 
(0.95–4.94) 

5–15 
(4.95–14.94) 

15–40 
(14.95–39.94) 

Above 40 
(39.95  

and above) 
Ministry of Forestry 

Conservation forests 1,103,864.1 108,859.8 37,903.8 146,763.6 16,253.2 – 1,266,880.9 
Recreational and health forests 28,1042.8 18,691.0 2,713.9 21,404.9 366.0 – 302,813.7 
Protective forests 1,197,384.0 152,077.5 74,288.5 226,366.0 27,021.5 56.2 1,450,827.7 
Production scaffolding 4,784,360.1 616,738.9 175,938.5 792,677.4 52,655.6 463.9 5,630,157.0 
Total 7,366,651.0 896,367.2 290,844.7 1,187,211.9 96,296.3 520.1 8,650,679.3 
Including percentage 85.2 10.4 3.4 13.7 1.1 0.0 100.0 

Administration of the President of the Republic of Belarus 
Conservation forests 467,079.8 8,228.0 – 8,228.0 – – 475,307.8 
Recreational and health forests 8,406.4 486.9 – 486.9 – – 8,893.3 
Protective forests 49,768.1 9,290.9 – 9,290.9 – – 59,059.0 
Production scaffolding 182,720.7 46,282.6 – 46,282.6 – – 229,003.3 
Total 707,975.0 64,288.4 – 64,288.4 – – 772,263.4 
Including percentage 91.7 8.3 – 8.3 – – 100.0 

Local executive and administrative bodies 
Conservation forests 1,491.0 – – – – – 1,491.0 
Recreational and health forests 12,782.5 – – – – – 12,782.5 
Protective forests – – – – – – – 
Production scaffolding 803.6 – – – – – 803.6 
Total 15,077.1 – – – – – 15,077.1 
Including percentage 100.0 – – – – – 100.0 

National Academy of Sciences of Belarus 
Conservation forests 1,330.4 – – – – – 1,330.4 
Recreational and health forests 4,293.2 – – – – – 4,293.2 
Protective forests 9,196.0 – – – – – 9,196.0 
Production scaffolding 26,883.1 – – – – – 26,883.1 
Total 41,702.7 – – – – – 41,702.7 
Including percentage 100.0 – – – – – 100.0 

Ministry of Education 
Conservation forests 418.4 – – – – – 418.4 
Recreational and health forests 1,516.4 – – – – – 1,516.4 
Protective forests 5,613.3 – – – – – 5,613.3 
Production scaffolding 20,237.0 – – – – – 20,237.0 
Total 27,785.1 – – – – – 27,785.1 
Including percentage 100.0 – – – – – 100.0 

Ministry of Natural Resources and Environmental Protection 
Conservation forests – – – – 748.9 1,932.6 2,681.5 
Recreational and health forests – – – – 75.9 – 75.9 
Protective forests – – – – 14,711.0 37,705.8 52,416.8 
Production scaffolding – – – – 52,377.2 109,325.6 161,702.8 
Total – – – – 67,913.0 148,964.0 216,877.0 
Including percentage – – – – 31.3 68.7 100.0 

Total for the Republic of Belarus 
Conservation forests 1,574,183.7 117,087.8 37,903.8 154,991.6 17,002.1 1,932.6 1,748,110 
Recreational and health forests 308,041.3 19,177.9 2,713.9 21,891.8 441.9 – 330,375 
Protective forests 1,261,961.4 161,368.4 74,288.5 235,656.9 41,732.5 37,762.0 1,577,112.8 
Production scaffolding 5,015,004.5 663,021.5 175,938.5 838,960.0 105,032.8 109,789.5 6,068,786.8 
Total 8,159,190.9 960,655.6 290,844.7 1,251,500.0 164,209.3 149,484.1 9,724,384.6 
Including percentage 83.0 9.9 3.0 12.9 1.7 1.5 100.0 
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Table 2 
Distribution of the forest fund territory of the Republic of Belarus  

by radioactive contamination zones as of 01.01.2024 

Area 

The area of soil contamination with cesium-137, thousand hectares 
total by zones 

thousand  
hectares 

in % of the total 
forest area 

1–5 
Ci/km2 

5–15 
Ci/km2 

15–40 
Ci/km2 

>40 
Ci/km2 

Total 
Republic of Belarus 1,500.4 15.4 945.5 378.9 138.7 37.3 

By region 
Brest region 68.1 4.8 66.2 1.9 0.0 0.0 
Vitebsk region 0.0 0.0 0.0 0.0 0.0 0.0 
Gomel region 1,020.6 44.2 593.9 286.8 102.8 37.1 
Grodno region 10.7 1.1 10.7 0.0 0.0 0.0 
Minsk region 30.9 1.8 30.8 0.1 0.0 0.0 
Mogilev region 370.1 28.7 243.9 90.1 35.9 0.2 

Including those under the jurisdiction of the Ministry of Forestry 
Republic of Belarus 1,218.8 14.1 852.9 281.3 84.3 0.3 

By region 
Brest region 68.1 5.1 66.2 1.9 0.0 0.0 
Vitebsk region 0.0 0.0 0.0 0.0 0.0 0.0 
Gomel region 742.2 39.5 504.5 189.2 48.4 0.1 
Grodno region 10.7 1.1 10.7 0.0 0.0 0.0 
Minsk region 27.7 1.8 27.6 0.1 0.0 0.0 
Mogilev region 370.1 29.5 243.9 90.1 35.9 0.2 

 
To rehabilitate forest resources in areas of radio-

active contamination, it is necessary to carry out: 
– preventive and precautionary measures for the 

protection and protection of forests. primarily from 
fires; 

– works on reforestation and afforestation. aimed at 
preserving forest ecosystems. strengthening of environ-
ment-forming agents. protective functions of the forest; 

– continuous radiation monitoring to justify protec-
tive measures, implement forest management, predict 
radioactive contamination of forests and forest products; 

– mandatory radiation monitoring in order to en-
sure the radiation safety of forest workers, the popu-
lation when visiting forests and consumers of forest 
products [13]. 

When determining the factors and conditions for 
effective forest management, primary attention is given 
to the following aspects [14, 15]:   

– predominance of forest regeneration through 
the establishment of forest plantations, with a gradual 
increase in the area of natural regeneration forests, 
as they are more resistant to environmental contami-
nation and other adverse factors; 

– improvement of the qualitative composition and 
resilience of newly established plantations, enhancing 
the role of selective seed production in increasing 
forest productivity. 

To ensure sustainable forest management in ra-
dioactive contamination zones, a set of protective 
measures is implemented, the main ones being refo-
restation and afforestation, forest fire protection, 
and ensuring radiation safety for workers [13–15]. 

Reforestation and afforestation in radioactive 
contamination zones are carried out in accordance 
with the Regulation on the Procedure for Reforestation 
and Afforestation, issued by the Ministry of Forestry 
of the Republic of Belarus [16], and the Technical 
Code of Practice Rules for Reforestation and Afforesta-
tion [17]. These activities are strictly performed fol-
lowing the Rules for Forest Management in Radio-
actively Contaminated Areas [18]. 

Reforestation on Forest Fund Lands. Afforestation 
and the establishment of forest plantations are car-
ried out in all radioactive contamination zones. 

In Zones I and II of radio-active contamination, 
the establishment and cultivation of forest planta-
tions are conducted following existing rules, guide-
lines, approved recommendations, and scientific de-
velopments. It is recommended to expand the volume 
of forest plantations using large-sized planting ma-
terial, apply fertilizers, and cultivate mixed stands. 

In Zone III of radio-active contamination, arable 
lands unsuitable for agricultural production, as well 
as non-forested lands within the forest fund, are sub-
ject to afforestation or artificial reforestation. 

In Zone IV, non-forested and non-forest lands 
are left for natural forest regeneration. In all cases 
where sufficiently good natural regeneration of tree 
species can be obtained, it is advisable to focus on 
the effective use of seed dispersal capacity from ex-
isting stands and individual trees. 

Table 3 contains data on reforestation, afforesta-
tion, planting, and sowing of forests in areas contami-
nated with cesium-137 as of January 1, 2025.   
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Table 3 
Artificial reforestation and afforestation on land contaminated with cesium-137 as of 01.01.2025 

Area 
Planting and sowing forests on lands 

contaminated with cesium-137, 
thousand hectares 

Including the density of soil contamination,  
thousand hectares 

1–5 Ci/km2 5–15 Ci/km2 15–40 Ci/km2 
Republic of Belarus 5,002 3,711 815 476 
Including: 
Brest region 119 119 – – 
Gomel region 3,470 2,519 602 349 
Grodno region 13 13 – – 
Minsk region 52 52 – – 
Mogilev region 1,348 1,008 213 127 
Ministry of Forestry 4,518 3,527 815 176 
Including: 
Brest region 119 119 – – 
Gomel region 3,001 2,350 602 49 
Grodno region 13 13 – – 
Minsk region 37 37 – – 
Mogilev region 1,348 1,008 213 127 

Of these excluded from agricultural circulation 
Republic of Belarus 438 112 66 260 
Including: 
Gomel region 341 111 12 218 
Mogilev region 97 1 54 42 
Ministry of Forestry 209 101 66 42 
Including: 
Gomel region 112 100 12 – 
Mogilev region 97 1 54 42 

 
Analysis of the table shows that the highest vo-

lumes of reforestation and afforestation work are 
carried out in the Mogilev and Gomel regions. This 
is natural, as these territories were subjected to the 
highest levels of radioactive contamination as a result 
of the Chernobyl NPP accident. 

Afforestation of contaminated areas significantly 
improves the environmental situation, especially on 
former agricultural lands. Forests help to: 

– reduce surface runoff of contaminated water 
by redirecting it into subsurface infiltration; 

– decrease wind speed, thereby reducing the 
spread of radionuclides along with dust from un-
vegetated soils. 

Reforestation activities are carried out in com-
pliance with radiation safety regulations:   

– afforestation of land contaminated with ra-
dionuclides should be conducted in early spring 
or late autumn, on moist soil, and in windless 
weather; 

– the establishment of forest plantations involves 
a minimum number of operations to ensure the shortest 
possible work duration. 

Radiation monitoring during the afforestation of 
radionuclide-contaminated land includes:   

– monitoring the exposure dose rate in the work 
area, workplaces, and other relevant locations; 

– individual monitoring of workers’ skin contami-
nation by radionuclides; 

– individual recording of actual working time and 
its compliance with the maximum allowable work 
duration. 

Conclusion. The Chernobyl accident disrupted the 
ecological balance of the natural environment, signifi-
cantly affecting forest plantations [19–21]. To reha-
bilitate contaminated areas, Belarus is actively engaged 
in reforestation, afforestation, and tree planting. These 
efforts will contribute to restoring ecological balance 
and reducing the negative radiation impact on the 
environment. 
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