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Abstract:  Today, the problems of climate change, global warming and ecology are particularly acute. Russia, as the 

largest country in the world, has a tremendous impact on the ecological processes of the planet. In turn, 

Yakutia is the largest region of Russia, with an area of more than 3,100 thousand square meters. The climatic 

conditions of the republic are considered extreme. The temperature difference between the coldest time and 

the warmest is more than 70 degrees. Abrupt climatic changes, characteristic in recent years, lead to abnormal 

heat and precipitation, as a result of which fires rage on the territory of Yakutia, floods occur, etc. Climatic 

changes are closely related to other environmental problems, including the reduction of biodiversity, 

deforestation, reduction of economically available freshwater reserves, etc. In this regard, there was a need 

for a more detailed consideration of climate changes and their connection with the occurrence and spread of 

forest fires in the region. 

1 INTRODUCTION 

The Republic of Sakha (Yakutia) in the northeast of 

Siberia is the largest region of Russia, known for its 

tundra and harsh winters. It would be the eighth 

largest country in the world if it were independent. 

Forests in Yakutia are spread over 254 million 

hectares – this is 80% of the entire territory of the 

region. 

In 2021, 1696 forest fires took place in Yakutia on 

an area of 7,971,758.37 hectares. For comparison, in 

the same year, 696 fires with an area of 43.9 thousand 

hectares were registered in the Krasnoyarsk Territory, 

260 fires on an area of 19.5 thousand hectares in the 

Trans–Baikal Territory, 92 fires on an area of 

213,552.02 hectares in the Magadan Region. 
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Figure 1: The number of forest fires in Yakutia in the period 

2015-2021. 
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Figure 2: The number of forest fires in the Russian 

Federation in the period 2015-2021. 

Table 1: Dynamics of forest fires in Yakutia for 2015-2021. 

Year Number of forest fires in 

the Yakutia 

Rate of change, 

% 

2015 219 - 

2016 157 71,7 

2017 634 403,8 

2018 642 101,3 

2019 1865 290,5 

2020 2061 110,5 

2021 1696 82,2 

Table 2: Dynamics of forest fires in the Russian Federation 

for 2015-2021 

Year Number of forest fires 

in the Russian 

Federation 

Rate of change, 

% 

2015 12337 - 

2016 11025 89,4 

2017 10922 99,1 

2018 12125 111 

2019 13605 112,2 

2020 14812 108,9 

2021 15112 102 

 

Let's compare the rates of changes in forest fires 

in the Russian Federation and Yakutia for 2016-2021. 

 

Figure 3: Comparison of the rates of changes in forest fires 

in the Russian Federation and Yakutia for 2016-2021. 

In 2017 and 2019, the dynamics of burning in 

Yakutia is much greater than in the whole country. 

 

 

Figure 4: The area of forest lands covered by fires in 

Yakutia, thousand hectares for 2015-2021 

2 RESULTS AND DISCUSSION 

Every year on the territory of the republic, not only 

the number of fires increases, but also the area 

covered by fire. The causes of forest fires include the 

following: 

- The main cause of the occurrence and spread of 

fires is a dry hot summer and lack of precipitation, 

according to the Head of the republic Aisen Nikolaev 

(Sorokin, 2021). 

So, in the summer of 2021, dry weather and 

abnormal heat were observed almost throughout the 

republic. The dry weather and record high 

temperatures in the Arctic regions over the past few 

years have led to the drying up of plants, moss and 

peat bogs, which makes them extremely flammable. 

The Arctic aurora borealis is permanent, as the sun 

does not sink below the horizon either day or night, 

causing the dried plants to heat up. A fire can break 

out even from a piece of glass (Dementieva, 2020). 

Dry weather combined with high temperatures 

creates conditions for the onset of dry thunderstorms, 

which have become the main cause of forest fires in 

2020 and 2021. Strong winds contributed to the rapid 

spread of fires. The appearance of such winds, 

regardless of the time of year, may be another 

consequence of climate change in the Republic of 

Sakha (Yakutia). 

- Agricultural producers often arrange the burning 

of grass, the so-called "self-made" to get rid of crop 

residues in the fields. 

- The human factor also refers to the main factors 

of forest fires. Careless attitude to the environment, 

unkempt fires, cigarette butts, leaving garbage in the 

woods after themselves – glass bottles can conduct 

sunlight and cause a magnifying glass effect. 
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- The leadership of the regional resource center 

considers the aging of the forest to be another 

problem - at the age of 150, the forest becomes 

stagnant and forests can flare up like a match in 

abnormal heat. The share of such forests reaches 47% 

in the republic (Ivanov, 2021). 

- There is also an opinion that forests in Yakutia 

are set on fire specifically to receive additional funds 

from the federal budget for extinguishing forest fires 

(Varlamov, 2021). 

In accordance with the Subvention Allocation 

Methodology approved by the Decree of the 

Government of the Russian Federation No. 838 of 

December 29, 2006, the size of the subvention 

depends on the number of residents in the territory of 

the subject. As you know, the population density in 

Yakutia is one of the lowest in the Russian 

Federation. On average, in the Russian Federation, 

199 rubles per hectare are provided for forest fire 

protection measures, and Yakutia - only 6 rubles 90 

kopecks per hectare, the Head of the region notes 

(Dementieva, 2020). Due to lack of funding, an 

additional 664.6 million rubles were allocated from 

the reserve fund in accordance with the Decree of the 

Government of the Russian Federation No. 1579-r 

dated 11.06.2021. At the same time, the damage from 

forest fires is estimated by the regional prosecutor's 

office at 3.7 billion rubles (TASS, 2021). In 

November 2022, changes were made to this 

methodology, now it is not the population of a 

particular region that is taken into account, but the 

estimated amounts of funds for the protection and 

reproduction of forests. 

What measures is the Government of Yakutia 

taking to prevent forest fires? 

As part of the organization of preparation for the 

fire season of 2021, the Ministry of Ecology, Nature 

Management and Forestry of the Republic of Sakha 

(Yakutia) has developed and adopted the following 

documents: 

- Plan of organizational and practical measures to 

protect against forest fires, 

- The Ministry of Ecology, Nature Management 

and Forestry of the Republic of Sakha (Yakutia) has 

developed and approved 25 plans for extinguishing 

forest fires for the fire season of 2021; 

- Consolidated plan for extinguishing forest fires 

approved by the Head of the Republic of Sakha 

(Yakutia); 

- Resolution of the Government of Yakutia dated 

March 30, 2021 No. 84 "On measures to protect 

settlements exposed to the threat of forest fires and 

other landscape (natural) fires in the fire season of 

2021"; 

However, despite the regulatory legal acts 

adopted by the Government of Yakutia, in 2021 the 

area covered by fire was the maximum for the 

analyzed period - 7971 thousand hectares. Such large 

fires emit a huge amount of toxic burning products. 

In 2021, smoke and smog caused by forest fires 

reached the North Pole. Thick smoke spread over an 

area of more than 3,200 kilometers from east to west 

and 4,000 kilometers from south to north. Forest fires 

and floods are also dangerous because they increase 

the melting of permafrost, which covers almost the 

entire territory of the republic. Permafrost has already 

undergone major changes under the pressure of 

climate change (Hu G. and others, 2008). In turn, the 

release of greenhouse gases during the melting of 

permafrost can lead to an acceleration of the pace of 

climate change. 

The increase in the number of forest fires and the 

increase in their area have a negative impact not only 

on the state of the ecosystems of Yakutia, but also on 

the life of the population. On August 7, 2021, a forest 

fire that broke out of control destroyed an entire 

residential neighborhood of Kaskil in the village of 

Byay-Kyuel in the Mountainous region of Yakutia. 

211 people were evacuated, 114 of them children. 

The fire destroyed 34 residential buildings and 64 

non-residential buildings, including the barn of the 

Atamai farm for 100 cattle burned down. In this 

regard, a state of emergency was declared. In August, 

the affected villagers received a one-time initial 

compensation in the amount of 30,000 rubles per 

person. On August 20, the construction of new 

housing for the victims of the fire was launched in the 

village. The houses began to be introduced on 

September 28. On October 18, the last 14 families 

received the keys to their new homes. In total, 34 new 

houses were built with a total area of more than 2.7 

thousand square meters. Financial support was also 

provided by the Government of the Russian 

Federation, 18 million rubles were allocated from the 

reserve fund of the Government of the country to the 

residents of Byas-Kuel. 

Local residents of the republic everywhere 

voluntarily went out to fire extinguishing events. 

Thanks to them, the flame was stopped at the very 

edge  

fire-hazardous objects and housing in the 

settlements of Verkhneviluysk, Suntar, Tatta, 

Namtsy, Kobyai and other uluses. During the fire 

season of 2021, 25 thousand people from among the 

local population were attracted to extinguish forest 

fires, at the end of the year they received a badge of a 

participant in extinguishing forest fires, approved by 

the Head of the republic (News.Ykt.Ru, 2021). 



For this reason, questions about how to help 

people successfully adapt to climate change are 

becoming increasingly acute for modern scientists, 

politicians and society. What environmental lessons 

can be learned from past disasters to prevent their 

recurrence in the future? 

— It is extremely important to carry out constant 

monitoring to identify the foci of early outbreaks of 

fires. Timely response to small outbreaks in the forest 

area, without a doubt, would require much less 

logistical, financial and, most importantly, human 

resources, reducing the requirements for 

extinguishing large-scale fires. 

— To assess natural disasters in the Arctic and 

northern territories, it is necessary to take into account 

the special value of their water, forest and cryogenic 

resources. Threats against them have resonance on a 

planetary scale. 

— While the ultimate cause of the occurrence and 

spread of fires in 2021 was an exceptionally hot and 

dry summer and strong winds — the consequences of 

climate change — the scaling of fires to catastrophic 

proportions, however, occurred due to 

miscalculations in the organization of forest 

protection. 

— It is extremely important to scientifically and 

publicly summarize the experience of struggle and 

resistance in order to develop a strategy to prevent 

such disasters. 

3 CONCLUSION 

Scientists predict that natural disasters such as forest 

fires will occur more frequently and with more global 

consequences due to ongoing climate change. For this 

reason, climate change poses a serious threat to 

animals, plants and lands. This global process poses 

serious challenges to the well-being of people around 

the world, including their health, livelihoods, water 

supply and food security. It is worth noting that, 

although climate change poses a threat to all of 

humanity, the most vulnerable part of society are 

indigenous peoples. This is because indigenous 

peoples are heavily dependent on renewable natural 

resources, which are primarily affected by climate 

change. 
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