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Abstract: Forest fires have a significant impact on forest fauna. Not only mammals and birds die in 

forest fires, but also less noticeable representatives of forest fauna - insects. There are now enough 

studies on the impact of forest fires on the population of mammals and birds, but at present there is 

still insufficient data available and the impact of fires on the insect population in the forest. This 

study is intended to partially fill this gap. It was studied how fires affect the mosquito population. 

Mosquitoes are an important starting point of the existing forest food chain and are part of the 

biomass that feeds various representatives of forest fauna, including fish, birds and amphibians. 

Changes in the mosquito population can lead to disruption of the food balance in the forest 

ecosystem, all this determines the relevance of the work. The study was conducted in the forests of 

Eastern Siberia. Experimental data were obtained from ten forest sites. Comparison of data from 

forest sites exposed to and not exposed to fires allowed us to establish the degree of impact of forest 

fire on the mosquito population. 
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1. Introduction 

One of the most common insects in forests are mosquitoes. Forest fires can affect the number of 

mosquitoes both by killing mosquitoes in flight and those on vegetation. Fires can affect the number 

of mosquito larvae in puddles and water bodies by contaminating the liquid in which the larvae are 

located with combustion products such as soot [28]. 

This paper examines the impact of forest fires and their consequences on mosquito numbers in 

the forests of Eastern Siberia. 

The study was conducted in the forests located in the Republic of Sakha (Yakutia), these forests 

are the main component of the forests of Eastern Siberia. Yakutia is the largest forest region in the 

world [36]. Yakutia is one of the most prone to forest fires on the planet [39]. The largest known forest 

fire in the history of the planet occurred in Yakutia in 2003 [37], in which 55 million acres of forest 

burned. The average area of forests devastated by fires annually in Yakutia is 3-6 million hectares. 

Forest fires, and especially mega-firesin which the area within a radius of tens of kilometers often 

ends up burnt out, have a global impact on the flora and fauna of forests [5,9]. Thus, according to[4–

6]the average maximum temperature during a forest fire on the surface of mineral soil reaches 128°C. 

The speed of forest fire spread can reach up to 250 m/min[40]. The rapid spread of forest fires is often 

facilitated by strong winds. Under wind conditions, atmospheric turbulence will be significantly 

stronger, causing “flying fire”, which often forms a new source of fire outside the fire field [40,41]. 

Fires have accompanied forests throughout their history [1]. Forest fires are one of the main 

factors influencing the ecology of Eastern Siberia. The nature of Eastern Siberia is a complex and 

fragile structure, such external interventions as forest fires threaten to lead to irreversible changes in 

the ecological balance of both Eastern Siberia and the planet as a whole [7]. Forests of Eastern Siberia 

play an important role as absorbers of atmospheric CO2 [21], while forest fires and especially 

megafires lead to global carbon emissions into the planet's atmosphere [22], which directly affects the 
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Earth's carbon balance. According to research [6], approximately 40%Emissions of black carbon, 

consisting of a mixture of liquid droplets and a mixture of solid particles, as well as carbon monoxide 

and hydrocarbons, enter the atmosphere as a result of forest fires, a significant portion of which occur 

in the forests of Eastern Siberia on the planet. Such carbon emissions also lead to the melting of 

glaciers in the Arctic. Carbon particles from forest fires settle on the surface of glaciers, which leads 

to darkening, heating and melting of the ice [23]. 

The forests of Eastern Siberia are mostly boreal forests, also known as taiga [4]. This zone extends 

in two transcontinental belts across North America and Eurasia over an area of 12 million square 

kilometers in Scandinavia and Russia (two-thirds), Canada and Alaska (one-third), mainly between 

70° and 45° north latitude [4]. The forests of Eastern Siberia are important not only for the ecology of 

the planet, but are also of global significance for the economy of circumpolar countries [2], largely 

related to the processing and use of wood. The structure of the northern forest is dominated by 

coniferous trees such as pine (Pinus), spruce (Picea), fir (Abies), larch (Larix), mixed with fewer 

deciduous trees such as birch (Betula), poplar (Popolus), etc. [4]. "Forests of this kind are particularly 

liable to destruction by fire" [2]. The ground under the trees in the summer months is covered with 

dry grass and dry reindeer moss, such moss is very susceptible to combustion, which contributes to 

the rapid spread of fire. The resin secreted by coniferous trees is a highly flammable material that 

releases a significant amount of heat during combustion. All this creates ideal conditions for the 

occurrence of forest mega-fires in Eastern Siberia, destroying forest flora and fauna and releasing 

millions of tons of carbon into the planet's atmosphere. "The conflagration kills trees and consumes 

all the foliage and twigs, but leaves the charred trunks and branches standing. It also burns off the 

moss and much of the loamy soil" [2]. Northern forests are usually located in permafrost areas, the 

nutrient soil layer there is thinner, and forest fires lead to the fact that the soil nutrients are not 

restored after burning even several years after the fire [3], which negatively affects the growth of 

vegetation. 

The two main causes of forest fires in northern regions are natural factors such as dry weather 

and lightning, and human-induced factors [19,20], including unsexing unshed campfires, agricultural 

fires, deliberate arson by illegal loggers, grass fires from discarded glass bottles, sparks from power 

lines, etc. 

Forest fires have an impact on the reduction of forest fauna. "Not all animals can escape from 

the flames. They can be burned, affected by smoke, dehydration, heat exhaustion, or suffer traumatic 

injuries when running the flames. Some die burned or due to smoke inhalation" [10]. Studies [10–18] 

have examined the impact of forest fires on the reduction of mammal and bird populations, but at 

present there is insufficient data on the impact of fires on the number of insects living in forests. 

The most common insects in the forest are mosquitoes. 

Mosquitoes are an important part of the food chain in nature [32,33]. Mosquitoes are part of the 

biomass that serves as food for such representatives of nature as fish, birds and amphibians, which 

in turn serve as food for larger representatives of the forest. 

Mosquitoes can also have a negative impact on the environment, according to [34,35] 

"mosquitoes are the deadliest animals, whose bites kill hundreds of thousands of people and sicken 

millions every year"[34,35]. Mosquitoes can transmit arbo viruses [29], as well as flavi viruses, which 

pose a significant risk to the life and health of humans and animals [26,27,29]. This group of 

pathogens includes: 

• dengue virus (DENV); 

• yellow fever virus (YVF); 

• japanese encephalitis virus (JEV); 

• west Nile virus (WEV); 

• zika virus (ZKV) [28,30]. 

The risk that mosquitoes pose to humans and animals also makes it important to study factors 

that can influence mosquito population sizes. 

2. Materials and Methods 
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This paper studies the impact of forest fires on mosquitoes, which are an important element of 

the fauna of the forests of Eastern Siberia. This insect is widespread not only in Eastern Siberia, but 

also in almost all forests of the northern regions of the planet. 

Currently, fifteen species of mosquitoes of the Culicidae family are known in Eastern Siberia 

[27], which belong to the following genera: 

• Culiseta; 

• Aedes; 

• Anopheles. 

The average number of mosquito larvae in samples taken in the forests of Eastern Siberia: 75–

130 specimens/m2. 

The presence of mosquitoes in the forests of Eastern Siberia is noted in the warm period of the 

year, from May to September, on average, during the period of 121-125 days. The capture and 

counting of mosquitoes was carried out during the daytime. The capture was carried out five times 

a day with a break of 1-2 hours, during the period when mosquitoes have the greatest flight activity. 

A special entomological net was used to collect mosquitoes, placing the captured mosquitoes in 

removable bags. The mosquito abundance index during capture was calculated using the following 

method: 10 swings of the net (figure-eight movement), repeating with each capture [31]. 

The study of the impact of forest fires on mosquito numbers was conducted in ten forest areas 

located in the territory Republic of Sakha (Yakutia), part of Eastern Siberia. Five of the ten plots were 

affected by forest fires in the period from 1 to 7 days before the measurements, the other five plots 

had not been affected by forest fires for at least the previous five years. A total of 5 groups of forest 

plots were compiled, each consisting of one plot affected by a fire and one plot not affected by a fire. 

The plots in each group are located in close proximity and border each other. This comparison allows 

us to determine the impact of forest fires on mosquito numbers in the forests of Eastern Siberia. The 

distance from the measurement point to the edge of the plot was at least 10 km. The measurements 

were carried out in 2024, in the summer months. 

The methodological matrix of the experiment is presented in Table 1. 

Table 1. Methodological matrix of the experiment. 

Objective of the 

experiment 

Constant 

factors 

Variable 

factors 

 Measured 

parameter 

Number of 

measurements 

in a separate 

section 

Total number of 

observation 

results 

To determine the 

degree of impact 

of fires on the 

number of 

mosquitoes in 

the affected 

forest areas 

Mosquitoes Fire Number of 

mosquitoes 
10 100 

3. Results 

In this experiment, data were obtained regarding the impact of forest fires on mosquito numbers 

in the forests of Eastern Siberia. Data obtained in forest areas affected by fires were compared with 

data obtained in forest areas not affected by such fires. 

3.1. Comparison of Data from Selected Forest Areas 

Data obtained from the first group of forest areas, as shown in Figure 1. 
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Figure 1. Data obtained from the first group of sites (blue markers – data from a site not subject to 

fire, red markers – data from a site subject to fire). 

Data obtained from the second group of forest areas, as shown in Figure 2. 

 

Figure 2. Data obtained from the second group of sites (blue markers – data from a site not subject to 

fire, red markers – data from a site subject to fire). 

Data obtained from the third group of forest plots, as shown in Figure 3. 

 

Figure 3. Data obtained from the third group of sites (blue markers – data from a site not subject to 

fire, red markers – data from a site subject to fire). 

Data obtained from the fourth group of forest plots, as shown in Figure 4. 
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Figure 4. Data obtained from the fourth group of sites (blue markers – data from a site not subject to 

fire, red markers – data from a site subject to fire). 

Data obtained from the fifth group of forest plots, as shown in Figure 5. 

 

Figure 5. Data obtained from the fifth group of sites (blue markers – data from a site not subject to 

fire, red markers – data from a site subject to fire). 

3.2. Processing the Experimental Results 

To perform an analysis of variance on the observation results, we took the median value for the 

number of mosquitoes from each forest area (Table 2). 

Table 2. Number of mosquitoes in forest areas. 

A couple of patches of 

forest 

Number of mosquitoes in a forest area 

exposed to fire, units 

Number of mosquitoes in a 

forest area not affected by fire, 

units 

First 63 5 

Second 49 3 

The third 71 6 

Fourth 52 7 

Fifth 38 4 

The reduction in numbers according to the data from Table 2 is: first pair – 92.1%, second pair – 

93.9%, third pair – 91.6%, fourth pair – 86.6%, fifth pair – 89.5%. The median value for all five pairs 

of measurements is: 90.7%. 
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4. Discussion 

This paper presents data on the impact of forest fires and their consequences on mosquito 

populations in the forests of Eastern Siberia. The data confirm that fires have a significant impact on 

mosquito populations in forests. All five sets of measurements showed a reduction in mosquito 

populations in fire-affected areas, ranging from 86.6 to 93.9%, relative to mosquito populations in 

nearby unaffected areas. The limitations of the obtained data are the region and measurement 

conditions. 

The need to take into account the presented data is due to the fact that as a result of the decrease 

in the number of mosquitoes, a domino effect may occur, causing further changes in the forest fauna. 

Considering that forest fires in Eastern Siberia occur annually and reach millions of hectares in area, 

the total impact on the fauna can be quite significant. At the same time, it is also necessary to 

understand that a decrease in the number of mosquitoes can also have a positive effect, since these 

insects are carriers of deadly diseases, in addition, mosquitoes are a factor in reducing the 

attractiveness of ecological tourism in forest regions, as well as a factor that creates negative impacts 

on farm animals. It should be noted that forest fires that destroy the vegetation that protects the soil 

from the thermal effects of the sun ultimately lead to the melting of permafrost. Melting of 

permafrost, on which the forests of Eastern Siberia are located, leads to an increase in the number of 

reservoirs and swampy soil, which in turn expands the base for the reproduction of mosquitoes 

[2,3,38]. Therefore, the impact of forest fires on mosquito populations may be longer lasting and may 

eventually lead to the opposite effect of increasing mosquito populations. 

5. Conclusions and Future Work 

This paper presents data on the impact of forest fires on mosquito numbers in the forests of 

Eastern Siberia. The data is primarily aimed at researchers working in wildlife conservation or 

agriculture, but may also be useful for researchers and organizations involved in forest fire 

prevention. The obtained data can be used in ecological programs for assessing changes in fauna as 

a result of external factors, as well as in conducting research aimed at reducing the number of 

mosquito populations, including for combating epidemics of dangerous diseases, research aimed at 

developing agriculture and ecotourism. The work that has been started can be continued based on 

the study of the impact of forest fires on other insect species, as well as on the development of new 

technologies in fire fighting that can help in early detection [24] and remote control of forest fires [25]. 

The scope of the work that has been started can also be expanded by studying the dynamics of 

restoration of fauna affected by forest fires. 
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