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Abstract: The main issue of the study was to determine the importance of the climate factor for migration flows in Rus-
sia, as well as its impact on the intraregional level. The article also discusses the possible prospects that global warming 
may bring to Siberia. According to the results, the climate factor does not have a crucial influence on the decision to 
relocate in Russia, but it remains one of the most important, along with economic, social and political factors. At the 
regional level, the climate factor is less important than the agglomeration factor and others. The impact of global warm-
ing has now affected the overall increase in temperatures in Siberia, which is not yet sufficient to generate additional 
migration flows.
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Introduction

Throughout the history of humankind, climate 
has undoubtedly played an important role in the 
development of civilisation. However, the impor-
tance of this factor and the extent of its influence 
on the development of various technologies, trade, 
culture and other important areas of human ac-
tivity have been evaluated differently by people. 
Geographical science has come a long way from 
geographical determinism to the complete nega-
tion of the latter. Researchers finally ended up 
constructing economic, migratory and other mod-
els that assign a secondary role to the climate fac-
tor (Piguet et al. 2011). However, the rise of global 
warming to the forefront of scientific and political 
debates makes us reconsider the impact of climate 
on many aspects of human life (Butler 2018).

Migration and population change in various 
regions of the world are among the most impor-
tant processes that are significantly affected by 
climate. The impact is less obvious on relatively 
regulated international migration, which is main-
ly directed from regions with more comfortable 
climates to countries with worse climatic condi-
tions. In territories that do not have strict migra-
tion control, the climate can have a much greater 
impact and even partially smooth out historical 
and economic factors, as in the case of mass in-
ternal migration in the United States (Partridge 
2010) and increasing international migration 
within the EU (Cheshire, Magrini 2006).

At the same time, the influence of climate on 
migration, which is expressed simultaneously 
as a push factor (consequences of natural disas-
ters, etc.) and a pull factor (amenity migration for 
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better climate conditions), may have different 
manifestations in terms of time and force of im-
pact (Piguet 2013). Climate as a migration pull 
factor and a contributor to population change 
received close attention in the United States in 
the 1950s, when natural amenities were seen as 
a motivation for migrants (Ullman 1954). Over 
the course of decades of research, many papers 
have been published on environmental demog-
raphy (Poston, Frisbie 2005), including the rela-
tionship between migration and the environment 
(Hunter, Nawrotzki 2016).

In recent years, the study of the impact of cli-
mate as a push factor on population change and 
the redistribution of migration flows has become 
one of the most important topics in research in 
this area (McLeman, Gemenne 2018, Cattaneo 
et al. 2019). One of the main focuses is on the 
agricultural industry, which is one of the eco-
nomic sectors most susceptible to global warm-
ing (Dunlap 2010, Falco et al. 2018). However, 
considerable attention is also being devoted to 
studying the increased risk of natural disasters 
affecting population movement, which is most 
evident in developing countries (Bohra-Mishra 
et al. 2017), but may have a limited effect in more 
developed countries (Cameron 2018).

Comprehensive models that calculate the 
impact of climate conditions on population mi-
gration and population change, along with oth-
er factors, remain important. The results of such 
studies (Poston, Zhang 2008, Poston et al. 2009, 
Rajbhandari, Partridge 2018, Li et al. 2020) sug-
gest that the influence of climate characteristics is 
significant for migration and population change, 
even under existing conditions, regardless of 
the scale and disastrous consequences of global 
warming, which may increase the impact of this 
factor.

Due to the diversity of historical, social, lin-
guistic and other conditions, the direct compari-
son of the influence of climate factors on migra-
tion and population change in different countries 
and territories is a difficult task, which does not 
always lead to a clear conclusion (Molloy et al. 
2011). For some territories, including Russia and 
especially Siberia, the determining role of climate 
in the formation of the settlement system and mi-
gration flows has never been questioned, but cer-
tain features inherent in the Imperial and Socialist 
periods of Russian history did not allow us to 

assess the independent role of climate on demo-
graphic processes. Active economic incentives to 
populate the territory of Siberia and the Far East, 
accompanied by widely used measures of forced 
relocation, have created a unique situation which 
has begun to change only in recent decades as the 
influence of administrative factors has waned.

For example, since 1989, the population of 
the Chukotka Autonomous District – the most 
north-eastern territory of Russia – has decreased 
from 157,000 to less than 51,000 in 2019, and in the 
Magadan region from 385,000 to 140,000 over the 
same period. Conversely, an increase in the num-
ber of residents from 4,680,000 to 5,678,000 was 
observed in the Krasnodar region – the warmest 
region in the country. At the same time, the pop-
ulation of Moscow has grown from 8,967,000 in 
1989 to 12,692,000 in 2019, with the population 
of Moscow region increasing by an additional 
1,000,000 people (Regions 2020).

Given the fact that the climate in Moscow is 
not the most agreeable and warm in the country 
(the average annual temperature in the city over 
the past 10 years was +6.7°C, whereas the lowest 
in the country was in Oymyakon −14.1°C, and 
the highest was in Sochi +15.3°C), the economic 
factor of migration is contrasted with the climate, 
although not to the same extent as in Soviet times.

The historical past of the country is an obvi-
ous reason for considering the political factor 
as one of the key determining forces of migra-
tion flows in Russia, which many studies men-
tion along with climate characteristics. Post-
Soviet studies have highlighted the influence 
of the command and administrative system in 
the formation of migration flows, especially 
in the Northern and Eastern regions of Russia. 
These areas experienced a massive outflow 
of residents, caused by the elimination of the 
Soviet system of compensation for those living 
in remote areas with severe climatic conditions 
(Soboleva, Melnikov 1999). Later works also 
emphasised the role of eliminating the planned 
economic system, which led to a mass closure of 
enterprises and a subsequent outflow of popu-
lation from territories plunged into economic 
depression. They categorised both the collapse 
of the USSR and the local military conflicts that 
followed it as political factors that provoked the 
mass relocation of residents of former Soviet 
republics (Taskayeva 2007, Nemeryuk, Anikin 
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2014). Some researchers consider the politi-
cal factor to be decisive even in the post-Soviet 
period of Russian history (Prokhorov, Epstein 
2016), whereas others are inclined to argue that 
economic factors (weak involvement of the local 
population in the implementation of mining pro-
jects and others) prevail today even in the most 
remote territories with extremely unfavourable 
climates (Krasnoshtanova 2019).

More detailed studies on an inter-regional 
level show that climate conditions have a sig-
nificant impact as a pull factor on migration in 
Russia, especially at retirement age. Many resi-
dents of Siberia are planning to move to warmer 
areas – they buy apartments, land or houses in 
advance, and move to a new place of residence 
after retirement, which even leads to forming 
a second age peak of migration activity (atypi-
cal in other countries) (Karachurina, Mkrtchyan 
2017). However, there is currently no analysis of 
the relationship between climate conditions and 
population changes in the harsh conditions of 
Siberia in the broad scientific literature, especial-
ly at the level of municipalities (which is rarely 
researched globally). There is also no analysis of 
the expected consequences of global warming for 
the migration dynamics of this territory.

Materials and methods

Limitations of data available for analysis

The main statistical data used is from Ros
stat, the Russian State Statistical Agency. Demo
graphic statistics of the Agency have some draw-
backs. Migration data is collected based on the 
official registration of citizens at their place of res-
idence. However, many apartment proprietors 
do not register tenants living in their property, 
as this grants tenants certain rights and impos-
es significant restrictions on the property owner. 
Furthermore, the obligation of the proprietor to 
register tenants is not strictly enforced. As a re-
sult, most tenants agree to live in other cities and 
regions while officially registered in their home-
town. For this reason, migrants do not expect to 
receive a full range of medical, educational and 
other social services, and their voting rights in 
local and regional elections are restricted. Errors 
in migration statistics are usually corrected 

after conducting all-Russian population census-
es, which take into account only the actual loca-
tion of citizens (the next regular census has been 
postponed due to the COVID-19 pandemic and 
is scheduled for spring 2021). Different demo-
graphic data are also not released at the same 
time, which made it impossible to use 2019 data 
for the analysis at the interregional level, being 
limited to the time period 2010–2018.

Statistics at the municipal level are also frag-
mentary due to numerous indicators, one of 
them being the lack of method uniformity in 
different regions, which limits the choice of data 
for analysis. Meteorological data in Russia also 
has its limitations. For example, the network of 
meteorological stations is not regularly spread, 
thus does not provide the necessary data density 
for research at municipal level, as assumptions 
must be made when extrapolating data to near-
by territories.

Wind speed and relative humidity indicators, 
often analysed in various methods (Piguet 2010), 
were not used as likely factors affecting popula-
tion migration and changes in its population as 
there is only a small range of values in the re-
gions of the main settlement band (wind speed – 
2–5 metres per second and three allocated zones 
with significantly different relative humidity). 
At the same time, the average wind speed and 
relative humidity are milder in regions with less 
favourable climatic conditions. Thus, in Central 
and Eastern Siberia, where the winters are the 
coldest, due to the Asian winter anticyclone, 
winds rarely exceed 1–3 metres per second, and 
the relative humidity of the air due to limited 
access of oceanic air masses in winter and weak 
evaporation is kept at about 70%. An important 
limitation is that at the municipal level, these pa-
rameters are not provided by the meteorological 
services in the form required for analysis.

Materials used at the interregional level

Based on these circumstances, in this study, 
we decided to view the relationship of climate 
factors with migration dynamics through differ-
ent indicators at the interregional and municipal 
levels.

To determine the relationship between cli-
mate factors and migration dynamics at the in-
terregional level, we used Rosstat annual data on 
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migration growth of the population per 10,000 
people in 2010–2018 (Regions 2020) and data on 
the average temperature of July and January of 
the Russian Federal Hydrometeorological Center 
(Roshydromet) (Environment 2020). Conducting 
a correlation analysis for two different months 
at the interregional level was particularly im-
portant because of the greater temperature var-
iation between regions in winter conditions (the 
temperature range is 16°C in July and −37.1°C in 
January).

The correlation analysis of the relationship be-
tween migration and the gross regional product 
was carried out on the basis of Rosstat data for 
2010 (Gross 2020).

Materials used at the municipal level

At the level of municipal territories, represent-
ed by the example of Eastern Siberia (Krasnoyarsk 
region, Irkutsk region, Zabaykalsky region, 
Republic of Buryatia, Republic of Tuva, Republic 
of Khakassia), the relationship between factors 
was estimated based on population change in 
2010–2019. Calculations were made from Rosstat 
data (Indicators 2020) and data on average annu-
al temperature over the past 10 years, gathered 
from the international exchange of actual weather 
data provided by the National oceanic and atmos-
pheric administration to the web service rp5.ru 
(Weather 2020). The average annual temperature 
for a number of municipal territories was based 
on the indicators of the nearest weather station, 
which is often located in a neighbouring munici-
pal area with similar geographical conditions.

The choice of the average annual tempera-
ture at the municipal level as the main param-
eter is due not only to the limited amount of 
data on monthly statistics but also to the special 
importance of average annual temperatures for 
Siberian conditions. Huge areas of permafrost 
are common due to low average annual temper-
atures, but due to global warming, temperatures 
in these areas are increasing and already exceed 
0°C. Further warming threatens the functioning 
of transport, utilities, energy and other life-sup-
porting infrastructure, which will need constant 
reconstruction and modernisation as permafrost 
melts.

Results and discussion

Climate, economic and political factors – 
counteraction and combination

The results of the correlation analysis show 
a low level of dependence of interregional mi-
gration flows on average temperatures in the 
regions. The average July temperature correlates 
with migration data in the range from r = 0.03 to 
r = 0.3 (with an average of r = 0.2) with a clear 
increase during the economic crisis of 2014–2016 
(Table 1). Indicators are higher when assessing 
the relationship between migration and January 
average temperatures, which suggests a greater 
influence of cold winters on people’s desire to 
leave. However, these indicators are not high 
enough and vary from r = 0.23 to r = 0.43 (with an 
average of r = 0.36).

Table 1. Indicators of correlation of the migration growth coefficient by regions of Russia (in ‰) and other data 
under consideration.

Years
2010 2011 2012 2013 2014 2015 2016 2017 2018

Migration and average temperature
in January 0.37 0.23 0.27 0.38 0.41 0.43 0.41 0.40 0.33
in July 0.26 0.03 0.11 0.23 0.29 0.30 0.30 0.19 0.12

Migration and average temperature (without specified regions)*
in January 0.49 0.32 0.42 0.53 0.55 0.57 0.56 0.54 0.46
in July 0.40 0.06 0.21 0.33 0.39 0.39 0.39 0.28 0.19

Migration and gross regional product in 2010
0.47 0.34 0.41 0.37 0.38 0.37 0.37 0.39 0.39

Migration and gross regional product per capita in 2010
0.03 0.23 0.18 0.15 0.04 0.11 0.08 0.21 0.28

*Republics excluded: Altai, Buryatia, Chechnya, Dagestan, Ingushetia, Kabardino-Balkaria, Kalmykia, Karachay-
Cherkessia, North Ossetia, Tyva and Yakutia.
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These low results are nevertheless compara-
ble to the indicators of the relationship between 
migration and economic indicators. Thus, gross 
regional product (GRP) correlates with migration 
data in the range from r = 0.34 to r = 0.47 (with 
an average of r = 0.39). It is important to note 
that during the period of economic deterioration 
(2013–2017), the relationship between migration 
and the climate factor increases and exceeds the 
relationship with GRP. This analysis also shows 
that the volume of the regional economy is much 
more important for migration than the per capita 
regional product. It is obvious that migrants are 
more often aware of the level of economic devel-
opment of the region, rather than how this wealth 
is distributed to the number of its residents. The 
same can be assumed about the awareness of mi-
grants about the temperature difference between 
regions – people know perfectly well that the cli-
mate on the Black Sea coast is the best in Russia, 
but they do not know much about the temper-
ature difference between Novosibirsk (Western 
Siberia) and Voronezh (European Russia), for 
example.

The result of the correlation and regression 
analysis for 2015 alone (the first year after the 
change of the status of the Crimean Peninsula) 
is shown in graphic form in Figure 1. It allows 
us to identify the regions that deviate most from 
the line of the assumed relationship between 

average January temperatures and the migration 
growth rate. On the chart, we see that below the 
trend line are mostly territories with worse eco-
nomic indicators, i.e. the outflow of population 
is even greater than could be explained by the 
low winter temperatures. These territories in-
clude not only regions in the East of the country, 
such as the Chukotka Autonomous District, the 
Magadan region and the Jewish Autonomous 
region, but also regions that lag behind in eco-
nomic development in European Russia, such 
as the Komi Republic. One of the few exceptions 
at the bottom of the chart is the Yamalo-Nenets 
Autonomous District, whose economic indica-
tors are among the best in the country and are 
attributed to the intensive development of nat-
ural gas extraction. The discrepancy in econom-
ic and migration indicators can be explained by 
the fact that in the extremely harsh climate of 
the territory, the work of almost all enterprises 
is organised on a month-long shift basis, which 
leads to the fact that the permanent population 
of the district (544,000 in 2020) gradually leaves 
the territory.

At the top of the chart are regions with much 
higher migration attractiveness than the expect-
ed effect of climate factors could provide. In ad-
dition to Moscow and the Moscow region, the 
Krasnoyarsk region and Novosibirsk region, 
as well as the Tyumen region, have a higher 

Fig. 1. Average January temperature (°C) according to climatic norm (horizontal scale) and population 
migration (per 10,000 people) in the regions of Russia in 2015 (vertical scale).



116	 Igor A. Dets

migration inflow. At the same time, the inflow 
in the Krasnoyarsk region and the Novosibirsk 
region is only partly due to positive economic in-
dicators. Most importantly, these areas act as a 
stepping stone in migration, i.e. as alternatives to 
Moscow (or rather preceding it), attracting resi-
dents of Siberia and the Russian Far East. In the 
case of the Tyumen region (namely its southern 
part), the area is in fact the centre of develop-
ment for the oil and gas resources of the Khanty-
Mansi Autonomous District and Yamalo-Nenets 
Autonomous District, located in even more se-
vere climatic conditions.

The graph also highlights the role of the po-
litical factors for migration. Sevastopol, which in 
2015 Rosstat began to classify as a region of Russia 
(as part of the Crimean Peninsula), experienced 
a surge in migration (then gradually decreased), 
leaving other climate-attractive regions such as 
Krasnodar region far behind. The Russians who 
moved to Crimea and Sevastopol were motivated 
not only by the demonstration of Russia’s political 
ambitions but also by prerequisites that are more 
practical – massive infrastructure construction be-
gan and wide opportunities for employment and 
business opened up in the resort region known 
since the days of the Russian Empire (Tsoy 2019).

The regional level did not display the excep-
tional role of the climate factor either (Figure 2). 
Indeed, for those who seek to move to places with 
more favourable climatic conditions, moving 
even from the coldest places in Eastern Siberia 
to the warmest can give no more than 10°C dif-
ference in the average annual temperature, while 
even moving to Moscow with an average annu-
al temperature of +6.7°C will make more sense 
(for example, the average annual temperature in 
Krasnoyarsk was only +2°C in the last 10 years). 
All the more unattractive are the warmest terri-
tories of Eastern Siberia in comparison with the 
South of Russia and, in particular, the Black Sea 
coast. In such circumstances, it is quite under-
standable that migrants do not choose the warm-
est areas of Eastern Siberia, many of which are 
currently economically depressed rural areas ex-
periencing long-term depopulation.

In fact, this map not only shows the effect of 
the climate factor at the regional level but also il-
lustrates the importance of economic factor very 
clearly. In the Far North, the world’s northern-
most city with a population of more than 150,000 

people is located in the difficult conditions of the 
subarctic climate. The city of Norilsk, marked in 
green on this map, has increased population by 
more than 5,000 people to 180,000 over the past 
10 years, which obviously was not caused by the 
average annual temperature increase of 2°C in 
the past 10 years alone. Only high incomes re-
sulting from copper-nickel production are able 
to keep such a large population in a city where 
the polar night lasts for a month and a half, and 
snow cover persists for 7.5–9 months a year. 
Migration growth is also formed in some oth-
er municipal territories where minerals are ex-
tracted. However, in modern Russia, the devel-
opment of new deposits no longer involves the 
construction of new permanent settlements or 
cities with large populations like Norilsk (Dets 
2018). Gold mining and other similar sectors of 
the economy generate positive migration growth 
usually for territories with a small population. 
The main reason is that, in the post-Soviet period, 

Fig. 2. Population change in 2010–2019 per 1,000 
people and the average annual temperature in 

municipalities of the East Siberian economic district 
(temperatures are shown only in the range from 
−7°C to +1°C, in mountainous areas may differ 

significantly from those indicated).
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the shift method of work on mining operations is 
almost universal, which leads to the formation of 
temporary settlements that are liquidated at the 
completion of production.

When economic opportunities are more 
important – agglomeration factor at the 
regional scale

In some parts of the area under review, cli-
mate indicators differ significantly and due to the 
presence of mountain territories do not depend 
directly on the latitude of the location. However, 
at this level, the correlation and regression anal-
ysis did not show a sufficiently high relationship 
between temperature indicators, net migration 
or migration per 1,000 population. At this level, 
regional migration flows are much more like-
ly to be attracted by regional capitals, which in 
some cases are located far from the warmest cli-
matic conditions (for example, Chita – the centre 
of Zabaykalsky region, Kyzyl – the centre of the 
Republic of Tuva, etc.).

Consideration of the regional examples sep-
arately, allowing us to take into account the im-
portance of regional centres as migration hubs, at 
points may demonstrate comparable correlation 
indicators of relationships with all-Russian ones. 
However, the highest values of this dependance 
are found in regions where the administrative 
centre is located in the most favourable climatic 
conditions. Thus, in the Republic of Khakassia, the 
strength of the correlation between net migration 
and average annual temperature ranged from r = 
0.37 to r = 0.6, and the correlation with migration 
per 1,000 people in 2010–2018 was r = 0.8.

However, a comparison of the latter indica-
tor with other regions, such as the Republic of 
Buryatia (r = 0.28), Krasnoyarsk region (r = 0.31) 
and the Irkutsk region (r = 0.42), as well as ex-
amples of the Republic of Tyva (r = 0.14) and the 
Zabaykalsky region (r = 0.01), does not confirm 
the leading role of the climatic factor at the re-
gional level.

At the same time, using the example of the 
Irkutsk region, it can be stated that a combina-
tion of economic, agglomeration and climate fac-
tors can provide very strong advantages at the 
regional level. Located in the southernmost part 
of the region, Irkutsk attracts migrants who have 
increased the population of the agglomeration by 

more than 20% over the past decade to 1,100,000 
people (Bogdanov et al. 2019). An example is also 
the catastrophic flooding of 2019 in the north-
west of the region, the causes and consequences 
of which have not yet been fully studied by sci-
entists. Many flood-affected residents of Tulun 
(population 41,000, average annual tempera-
ture about −0.1°C), according to media reports 
(Vasilev 2019, Bobrova 2020), decided to move 
to Bratsk (distance 240 km, population 226,000, 
average annual temperature about −0.1°C) or 
Irkutsk (distance 400 km, population 624,000, 
average annual temperature 1.2°C), despite 
the offer to move to new housing in their city. 
Migrants’ relocating from the north to the largest 
cities in these regions is also often a compromise 
between the desire to live in a warmer place and 
the reluctance to move too far from their native 
places or leave Siberia forever.

Effect of additional factors in national 
republics

One of the outcomes of the study was the ob-
vious deviation of the results of the national re-
publics – the types of regions historically defined 
as ones with the large share of ethnic popula-
tion – from the rest of the regions. The indicators 
of the national republics of the South of Russia 
form a separate cluster on the graph (see Figure 
1): Chechnya, Dagestan, Ingushetia, Kabardino-
Balkaria, Kalmykia, Karachay-Cherkessia and 
North Ossetia. These regions are located in an 
area close to the most favourable climatic condi-
tions available in Russia.

The territories inhabited by indigenous peo-
ples in Siberia are in a special demographic sit-
uation as well, as we can see it on the map (see 
Figure 2). Such peoples as the Tuvans and Buryats 
still have a higher birth rate than the average in 
Russia, which creates conditions for natural pop-
ulation growth in the territories where they re-
side compactly or prevail in number. At the same 
time, the majority of these indigenous peoples 
live in territories with more severe climatic condi-
tions, often due to the mountainous nature of the 
terrain. This is especially noticeable in the case of 
the Republic of Tuva, located in the mountains of 
southern Siberia, where average annual tempera-
tures are significantly lower than that in the more 
northern territories of Central Siberia.
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A separate analysis of the relationship be-
tween the climate factor and migration process-
es was conducted to understand the impact of 
additional factors affecting migration (see Table 
1). For this purpose, the additional analysis ex-
cluded the republics whose population has pro-
nounced features in population reproduction 
and migration strategies, which particularly re-
flects the positive indicator of natural population 
growth throughout the study period (in contrast 
to other regions of Russia). The prevailing demo-
graphic features of the Altai, Buryatia, Chechnya, 
Dagestan, Ingushetia, Kabardino-Balkaria, Kal
mykia, Karachay-Cherkessia, North Ossetia, 
Tyva and Yakutia republics are due to various 
reasons: a high percentage of the rural popula-
tion, a low share of ethnic Russians in the popu-
lation (in most of them it does not exceed a third), 
a peripheral position relative to the main settle-
ment belt of Russia, a comparatively short stay 
within the country’s borders and the peculiari-
ties of national culture or religion (Tikhomirov, 
Tikhomirova 2020). This way, excluding these 
regions from the analysis leads to an increase in 
the correlation index (range from r = 0.32 to r = 
0.57) (see Table 1).

Thus, the influence of additional factors leads 
to distortions in the migration balance of these 
national republics. Often, economic conditions 
do not contribute to the migratory attractiveness 
of indigenous peoples’ territories, as they have 
lower rates of economic and social development, 
underdeveloped industry and higher unemploy-
ment rates (Popod’ko 2017). At the same time, 
the indigenous population of such territories is 
also concentrated in regional capitals (Kyzyl in 
the Republic of Tuva, Ulan-Ude in the Republic 
of Buryatia, etc.) and nearby municipalities, but 
much less often decides to move to other regions 
of Russia, including Moscow. A number of fac-
tors motivate this self-restriction of migration: 
ethnic, cultural, religious and even linguistic. 
The latter is also most noticeable in the Republic 
of Tuva, where the Russian-speaking population 
has significantly decreased after the collapse of 
the Soviet Union (from 32.0% in 1989 to 16.3% in 
2010 according to census data). In some munici-
pal areas of the Republic, the Russian language 
has almost disappeared from everyday life, and 
there are practically no native speakers, which 
leads to poor mastery of the Russian language. 

For this reason, even educational migration be-
comes almost impossible for residents of such 
territories, whereas this is very common among 
school graduates in Russia who seek to study at 
universities in Moscow, St. Petersburg or at least 
Novosibirsk, Tomsk or Krasnoyarsk.

Religious and cultural factors also have some 
impact on the migration of indigenous peoples. 
It can be assumed that some residents of regions 
with a predominantly Muslim population (many 
of which are located in the North Caucasus) do 
not consider it possible for themselves to move to 
other Russian regions due to their unwillingness 
to abandon traditional clothing or religious ritu-
als. Even if Buddhism, which is widespread on 
the territory of the study only in three Republics 
(Buryatia, Kalmykia and Tuva), generally does 
not require followers to make noticeable differ-
ences in clothing or daily practices, it is the ex-
isting cultural characteristics and sense of native 
land that are important factors for retaining many 
potential migrants.

Eventually, indigenous representatives of 
some national republics migrate mainly within 
their regions and do not seek to move to other 
regions of Russia due to differing religious, cul-
tural or social practices, and in some cases due to 
poor knowledge of the Russian language or fear 
of encountering manifestations of ethnic hostili-
ty. At the same time, in such national republics, 
a very different cultural environment creates 
an obstacle for migrants from other Russian re-
gions, and residents who do not belong to the 
nation-centred community often move outside of 
the region. All these circumstances significantly 
correct the effect of the climate factor in Russia.

Climatic factor in the era of global 
warming – catastrophic consequences and 
some possible positive effects of warming on 
Siberian territories

Consideration of the climatic factor becomes 
especially relevant during the period of global 
warming, which becomes the cause of many pro-
cesses that will have a direct or indirect impact 
on migration flows in Siberia in the future.

Warming, which over the past 30 years has 
been more than 2°C for Russia, in some parts 
of Siberia was even more noticeable (Russian 
2019). It is also assumed that in the future, 
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Siberia, especially its arctic part, will continue 
to see increase in average temperatures at an ac-
celerated pace. These circumstances are of par-
ticular concern to researchers, most often in the 
context of the release of huge reserves of meth-
ane (Shakhova et al. 2019, Masyagina, Menyailo 
2020), which is an even more dangerous green-
house gas that can repeatedly accelerate global 
warming.

For Siberia, more frequent flooding may be 
another important consequence of global warm-
ing (Kichigina 2020). However, the increased 
number of recorded floods can be caused not 
only by a slightly increased amount of precipita-
tion in recent decades but also by active deforest-
ation (Bradshaw et al. 2007), which is massively 
carried out in the region by both large timber in-
dustry complexes and illegal loggers. It is likely 
that the Siberian forests in the future will suffer 
even more from the increased amount of fires, 
the dependence on which is scientifically ob-
served for growth in temperature (Ponomarev 
et al. 2016). Meanwhile, if floods cause damage 
to specific localities or individual territories (not 
only in the North, but also in the relatively dense-
ly populated south), then air pollution caused by 
fires affects residents of vast territories, including 
the largest cities in the region.

Though many researchers consider the pro-
cesses of global warming as extremely negative 
(Mueller et al. 2016), we must recognise that in 
the regional context, some of its side effects can 
be regarded positively. One of the consequences 
of warming is the free passage of the Northern 
sea route, which the Russian government hopes 
to use for its own shortly, and controlled transit 
cargo traffic (Didenko, Cherenkov 2018).

There are also research results that show the 
possibility of other positive effects of warming 
on Siberian territories (Tchebakova et al. 2011). 
The increase in the area suitable for the growth 
of many agricultural crops can lead to the fact 
that Siberia will become one of the main suppli-
ers of food in the Russian and world markets. For 
more than a century, agriculture in the south of 
Western Siberia has shown sufficient productivi-
ty and profitability, and the most climate-friend-
ly Altai region has already become one of the 
main agricultural areas of the country. Warming 
is also likely to shift the Northern edge of the for-
est closer to the Arctic Ocean, which may smooth 

out some environmental problems and increase 
the economic base of the now remote and unin-
habited territories.

What global warming can change in 
migration in Siberia

Indeed, the migration process within Russia 
cannot be explained by only one major factor; 
however, the climate certainly does contribute. 
Siberia, which has been losing population for the 
past 30 years, may currently be one of the few 
territories of the world where climate migration 
is so widespread, due to the deliberate mass set-
tlement of climatically unfavourable areas dur-
ing the Soviet period. Nevertheless, Siberia does 
not remain separate from global processes, so can 
global warming provoke a new type of climate 
migration in the region, which is mainly associat-
ed with global warming and is estimated to reach 
up to 1 billion people by 2050? (Bassetti 2019).

The destruction of permafrost itself, or the re-
sulting carbon dioxide and methane emissions, 
can only affect migration processes in Siberia on 
a limited scale. The current permafrost distribu-
tion covers huge areas in Siberia, but most of this 
territory is very sparsely populated. Undeniably, 
for a particular settlement, the consequences of 
the destruction of infrastructure and housing can 
be disastrous, as well as problems for the local 
traditional economy associated with the rivers or 
taiga (Hiyama, Takakura 2018), but the number 
of such settlements and their population is lim-
ited, even on a regional scale. The negative con-
sequences of climate change in this case may re-
sult in accelerated migration of the population to 
regional centres, which themselves in most cases 
are located outside the permafrost zone or in are-
as of its island distribution.

Indeed, serious difficulties may arise for infra-
structure in major cities in the North of Siberia, 
which are small in number; on the territory of our 
study these include, most importantly, Norilsk 
(Shiklomanov et al. 2017). The migration conse-
quences for such cities can actually be presented in 
two ways: the preservation of the population with 
expensive infrastructure reconstruction measures 
or a sharp migration outflow with the slow de-
struction of the urban economy. The real fate of 
these cities will be determined by the profitability 
of industrial production located there, as after the 
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collapse of the Soviet Union, the government of 
the country began to spend much less on main-
taining the population in the northern regions and 
in Siberia, which was previously justified mainly 
by geopolitical considerations. In the event of the 
depletion of Norilsk ore reserves or a long-term 
decline in prices for the plant’s products, we can 
expect a sharp decline in population. Notably, 
people will most likely move not to the warmer 
territories of Siberia, but to the European part of 
the country; many residents tend to buy housing 
in warmer regions in advance (Laruelle 2016).

The migration response to natural disasters 
will also be different: as in the case of floods, it 
can be assumed that disasters in limited areas 
will increase regional centripetal trends, whereas 
disasters in the form of forest fires in uninhabit-
ed areas may not lead to changes in demographic 
processes.

At the same time, the development of North
ern Sea Route is capable of positively influenc-
ing the migration processes in the Arctic part of 
Russia to some extent. This is not to say that this 
circumstance can make life on the cold Arctic 
coast of Siberia more attractive, but easing the 
supply of the population of the far North can re-
duce the migration outflow from the territory to 
some extent (Fedorov et al. 2020). Less cold win-
ters also result in savings on heating buildings, 
but this will affect production costs rather than 
significantly saving household expenses and af-
fect their migration strategies.

Siberia’s enlarged agro-climatic resources may 
not be an important advantage for migrants in 
the future. The growth of the forests suitable 
for economic use in the area may not necessari-
ly be viewed as such advantage either. It is also 
hard to say that the projected climate warming 
will lead to the average annual temperatures of 
Krasnoyarsk or Irkutsk being equal to Moscow 
or even more so to Sochi. At the same time it is 
not necessary to discount the power of myths, 
images of territories and self-identification of mi-
grants – all of this largely forms migration flows 
(Zamyatina 2017). In particular, the position of 
the media will determine how attractive Siberia 
will look in the eyes of possible migrants.

However, more important for this prediction 
will be not only the consequences of global warm-
ing in Siberia but also its consequences for other 
more populated areas. Will living conditions in 

the European part of the country or in Central 
Asia or China become much more difficult than 
they are now? Will the future climate of Siberia 
be more attractive for residents of these territo-
ries than it is now? Moreover, will the Russian 
Government encourage or discourage migration 
to Siberia?

None of these questions have a simple an-
swer. However, we can already assume that cer-
tain territories in Siberia have some chances of 
being attractive to migrants in the future. This is 
especially possible for territories that are already 
in the zone of positive average annual tempera-
tures, which suggests that the entire infrastruc-
ture located there will not require adaptation, as 
it does not depend on the process of melting per-
mafrost (even before the beginning of the inten-
sive process of global warming, permafrost had a 
predominantly fragmentary distribution in these 
territories).

It is also quite likely that possible future mi-
gration will be directed primarily to the most 
developed economic centres. This is mainly 
Krasnoyarsk, which has more than a million in-
habitants, and to some extent Irkutsk. Measures 
to economically stimulate the development of 
suburban areas of these cities, allowing them to 
expand the influence of their agglomeration ef-
fects, could already alleviate the impact on the 
environment, as well as improve the quality of 
life in these territories, which are rapidly increas-
ing their population at present (which also is re-
flected in Fig. 2). Perhaps these measures could 
also mitigate the consequences of a possible in-
crease in migration flows to Siberia, including 
the problems of inter-ethnic and inter-religious 
interaction that are already being detected in ma-
jor centres (Kolesnik et al. 2016).

Conclusions

The study analyses data from Rosstat on mi-
gration growth and population change in recent 
years and data from the Roshydromet on average 
temperatures in Russian regions, as well as con-
siders weather archives over the past 10 years in 
municipalities of the East Siberian economic dis-
trict. Data on gross regional product and gross 
regional product per capita were also evaluated 
as auxiliary data.
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The assessment of the relationship between 
climate and migration flows, as well as the over-
all change in population, was based on data on 
the average annual temperatures of January and 
July at the country level and data on average an-
nual temperatures at the intraregional level.

Despite the undeniable role of climate in the 
historical patterns of settlement of the territory 
of Russia, the results of the study did not reveal 
that climate factors play a decisive role in the for-
mation of migration flows at either national or 
regional levels.

At the same time, the uneven Russian eco-
nomic space weakens the strength of the climate 
factor. Nevertheless, despite the general econom-
ic underdevelopment, the most climate-friendly 
regions of Southern Russia continue to actively 
attract migrants to their territory.

Analysis at the regional level, conducted on 
the example of a number of Siberian regions, 
showed that the climate factor influences popula-
tion change in combination with agglomeration, 
ethnical and other factors. In part, this result may 
be due to the possibility of freely moving to much 
more climatically mild regions in the European 
part of Russia.

Additionally, for migrants seeking econom-
ic benefits from relocation, the administrative 
centre of their region continues to play a pri-
mary role as a stepping-stone for further move-
ment to Moscow directly or via Krasnoyarsk or 
Novosibirsk.

The question of whether global warming will 
make Siberian territories more appealing for mi-
grants remains open. The increased temperatures 
over the past decades have not yet led to a dras-
tic climate mitigation in Siberia, but some fore-
casts show that the territories under considera-
tion may become much more attractive, at least 
for the development of agriculture. It is not yet 
possible to predict the impact of global warming 
on the increase in the number and strength of cat-
astrophic natural phenomena not only in Siberia 
but also in the European part of Russia, Central 
Asia, or China, which under certain conditions 
may become a source of migration flows heading 
to Siberia. However, it is already possible to as-
sume that the main centres of attraction for such 
migrants would be the largest urban agglomera-
tions experiencing an influx of population due to 
the internal resources of Siberia and the Russian 

Far East at present. Some attention by the Federal 
Government to these agglomerations could 
smooth out the existing and potential environ-
mental and social difficulties of these territories.

If the prospect of global warming calls into 
question the existence of the entire established 
order of things around the world, it could dra-
matically change the appeal of Siberian territory 
for migrants in the not-so-distant future.
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