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Abstract. The article considers the impact of environmental changes on population migration and security
of countries. Theoretical aspects of Environmental migration, in particular its essence and types, are studied.

The main directions of scientific research in this field are considered. In particular, much attention is about

finding ways to adapt to changes in the environment and minimize the negative consequences of these changes

to achieve sustainable development in both regions and countries. The study found that internal population

movements are mainly due to climatic factors such as storms and floods. It was determined that in 2019, about

52% of new mixing was caused by storms and 40% - by floods. Countries for which the phenomenon of

ecological migration is most characteristic are India, the Philippines, the United States, China, and Indonesia.
The main problems that arise in the study of Environmental mobility of the population are identifiedThey are

mainly related to the lack of information and statistical base for conducting qualitative and diverse research.

1 Introduction

Ensuring the security of the country is perhaps the most
crucial task facing states and their unions. Stable socio-
economic development of society is impossible without a
coordinated policy of the state aimed at protecting its
interests. An important element in the implementation of
this policy is the regulation of migration processes, as
human resource mobility can lead to disparities in the
structure of the demographic potential of both donor and
recipient countries, which can pose a threat to national
security. An important element in the study of migration
processes is the study of migration due to environmental
consequences because the state of the environment forces
people to leave their homes and seek new asylum,
sometimes even outside their country.

The work aims to analyze the theoretical aspects of
ecological migration, study its impact on national
security, assess the quantitative indicators of this
phenomenon, and identify problems that complicate its
analysis.

There are a lot of scientific works about environmental
factors that are the driving force of internal and external
migration around the world and a threat to national safety
[1-5]; the indirect factors influencing climate and safety,
including the impact of agriculture, food prices, economic
growth, migration, disasters, money laundering,
international and domestic institutions [6-10].

: Corresponding author: iryna.didenko2011@gmail.com

The opinion of a group of scientists about the
consideration of Environmental migration is from the
standpoint of a social phenomenon. [7-8].

Another group of studies that are singling out is the
study of strategies for adapting to climate change to
protect environmental migrants from ensuring the
country's safety of the country [9-10].

Among the research, areas are aimed at analyzing
environmental indicators to build a balanced policy to
ensure the safety of the country, particularly in ecology,
energy, and food [11-13]; the impact of population
migration on the safety of countries [14] and the impact
of migration in rural areas in terms of sustainable
development [15-18].

2 Methodology

This work aims to study the theoretical aspects of the
relationship between environmental migration and
national security and conduct an empirical study of the
extent of environmental migration by reviewing the
Internal Displacement Monitoring Center's annual
reports.

The study of the authors' publishing activity in the
direction of studying issues related to the country's
ecological migration and security is based on the
information presented in the scientometric database
"Scopus". The systematization of views will make it
possible to identify the most relevant research areas in this
area.
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Vosviewer software is used to analyze bibliometric
networks of authors belonging to certain countries. This
analysis will conspire to see the relationship between
countries in the study of the study and to identify the
countries that have committed the most in the study of
issues related to migration due to environmental changes
and security.

Statistical analysis of the dynamics and structure of
internal movements of people due to changes in the
environment will allow us to assess the significance and
significance of this phenomenon both for the countries
where they occur and for humanity as a whole.

3 Results and Discussion

Nowadays, environmental problems are significant to
humanity because they pose a potential threat to human
life and health. Such problems include natural disasters,
environmental pollution due to anthropogenic factors,
global climate change, irrational use of natural resources,
and others. Many catastrophes in the world are directly
related to the environment. Example:

— The Chernobyl disaster of 1986;

— accident at the Fukushima nuclear power plant in
Japan in 2011 due to a tsunami caused by an
earthquake;

— Bhopal disaster in India in 1984, caused by a leak of
highly toxic gas at a chemical plant;

— Tien Shan earthquake in China in 1976;

— earthquake in Sichuan, China, in 2008;

— Hurricane Katrina in the United States in 2005;

—  Hurricane Harvey, USA, 2017, etc.

This list is not a complete list of disasters that have
caused significant damage to the environment. It is
important to note that in addition to human casualties and
significant destruction, one of the consequences of these
catastrophes is a significant migration of people from
areas that become unfit for healthy life.

Millions of people around the world are moving in

anticipation of, or response to, environmental change.

Cyclones, floods, hurricanes, fires, sea level

measurements destroy homes and assets, contributing to

this movement.

The leading causes of environmental nature that cause
migration:

— natural disaster, which has become a major

environmental disaster;

— the man-made environmental incident, which is

characterized by the severity of the damage to the

environment, ie, such events may acquire signs of
environmental disaster and not cause severe damage to the
environment;

— deterioration of the Environmental environment,

which is caused by irrational use of nature and ill-

considered human activities;

— early notification of the population about the

possibility of natural [19].

The impact of climate change on migration can
manifest itself in two ways, depending on the time sign:

— long-term climate processes (sea-level rise,
salinization of agricultural land, desertification, soil
erosion, water scarcity);

— short-term extreme climate events and extreme

weather events (flooding, hurricanes, storms, etc.) [20].

The mechanism of environmental impact on migration is

quite complex, as it must also take into account economic,

political, cultural, and demographic factors that influence

a person's decision to move.

The International Organization for Migration (IOM)
proposed the following definition: “Environmental
migrants are persons or groups of persons who, for
compelling reasons of sudden or progressive changes in
the environment that adversely affect their lives or living
conditions, are obliged to leave their habitual homes, or
choose to do so, either temporarily or permanently, and
who move either within their country or abroad” [21] for
people who are moving for environmental reasons,. This
term covers all types of human movements, because
Environmental migration can be both voluntary and
forced, take place within the country, or have an
international level. Temporarily, this type of migration
can be permanent or temporary. It should be noted that the
term "environmental migration" proposed by the IOM is
not normative. It is a working definition that describes the
relationship between the adverse effects of environmental
change and migration.

Environmental migrants can be divided into three
types:

— environmental emergency migrants - people who are
temporarily fleeing due to an environmental disaster
or sudden environmental event, such as a hurricane,
tsunami, earthquake, etc .;

— environmentally displaced people - people who have
to leave due to deteriorating environmental
conditions and the state of the environment, such as
deforestation;

— environmentally motivated (environmentally induced
economic) migrants - people who decide to leave to
avoid possible future problems in the environment,
an example is the departure due to reduced yields
caused by droughts [22].

It is worth noting that the concept of internally
displaced persons is quite close in importance to
environmental migrants. According to the United Nations
Office for the Coordination of Humanitarian Affairs
(UNOCHA) “Internally displaced people (IPDs) - persons
or groups of persons who have been forced or obliged to
free or to leave their homes or places of habitual
residence, in particular as a result of or to avoid the effects
of armed conflict, situations of generalized violence,
violations of human rights or natural or human-made
disasters, and who have not crossed an internationally
recognized State border” [23].

These concepts are not identical, but they have
something in common, among other features that describe
the mobility of people under the influence of changes in
the country's environment. Thus, no matter what the
phenomenon is called, it exists and needs further study.

Changes in the environment affect the processes of
human movement and threaten the country:
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— catastrophes and related displacements place an
additional burden on the country's financial system, as
additional financial resources are needed to combat the
consequences of these phenomena;

— there is an additional burden on the social sphere of
the country, associated with the mass provision of

minimum social guarantees to people who were forced to
leave their homes. The number of unemployed is
growing;

— limited food, resource, and energy security can
provoke armed conflicts, threatening the unity and
national security of the country;

— large areas temporarily or permanently become unfit
for economic activity, which affects the country's
economy;

— if external Environmental migration is manifested,
then the emergence of social tensions in society in the
form of conflicts on national and religious grounds is not
excluded;

— increase in criminogenic stress;

— growing social inequality between victims of

environmental migration and the rest of the population;
— Environmental pollution of territories threatens
human safety, life, and health, etc.

The literature review of research conducted in the field
of Environmental migration and security of the country
was carried out using bibliometric analysis of the
scientometric database Scopus as one of the most
significant abstract databases, which indexes about 24
thousand scientific journals. In total, for the period 1988-
2019, Scopus found 595 publications on the keywords
"environmental change", "climate change",
"environment",  "migration", "displacement" and
"security" in such fields of knowledge as Social Sciences,
Environmental Science, Economics, Econometrics,
Finance, Business, Management, Accounting, Art and
Humanities, etc. Analysis of publishing activity has
shown that in the last decade, there has been a growing
interest in researching the issue of the country's
environmental migration and security, which is reflected
in the increasing number of publications related to this
issue (Fig. 1). If before 2009, an average of 5 articles were
published per year, then since 2009, the average number
of publications per year is 44.

If we consider the publishing activity of the authors by
country (Fig.2), the largest centers of research on this
issue are the United Kingdom, the United States, Canada,
and Germany. Figure 2 shows the relationship between
countries in terms of cooperation in the study of the
research question. The more often countries cooperate,
the thicker the lines between them.

The following are the main areas of research conducted in
the field of Environmental migration and security of the
country:

—  identification of the impact of the environment on
Environmental migration and security of the country [24-
28];

—  research of possibilities of adaptation of territories
to changes of the environment [29-33];

—  study of social vulnerability to climate change [34-
36];

—  analysis of the impact of environmental migration
on the emergence of conflicts in developing countries [37-
40];

—  study of ways to achieve sustainable development in
a changing climate, environmental change, and migration
[41-45];

—  consideration of African and Asian regions as the
most prone to Environmental migration, etc. [37, 46].
Thus, Environmental migration affects various areas of
activity, which indicates the importance of its further
study.
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Fig. 1. Dynamics of publishing activity in the field of
Environmental migration and security of the country in Scopus

singapore
france

o telgum
P

9
cigits bzl
i
banghdesh swaden
S uniten‘gdnm nengds | nitedstates
y b
gerffiany.
-
snitzgyand @

B GRE
%, VOSviewer

Fig. 2. Relationships between countries in the study of issues
related to environmental migration and security

The next step of the study is the analysis of internal
migration provoked by environmental factors.

According to the Internal Displacement Monitoring
Center (IDMC), in 2018, there were 17.2 million cases of
new internal displacement of people related to disasters in
148 countries and territories. These figures do not take
into account the millions of people who have been
displaced by previous cataclysms. In particular, the
largest number of cases of displacement due to disasters
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was recorded in the Philippines (3.8 million), China (3.76
million), India (2.68 million), the United States (1.25
million), Indonesia (853 thousand) and Nigeria. 613
thousand) (Fig. 3) [47].

In 2019, the number of relocations carried out as a
result of catastrophes amounted to 24.9 million people,
44.8% more than in 2018. The largest number of
movements was observed in India (5 million), Bangladesh
(4 million), the Philippines (4 million), China (4 million),
the United States (0.92 million), Iran (0.5 million),
Mozanbiku (0.5 million). million), Ethiopia (0.5 million)
and Somalia (0.48 million) (Fig. 4) [48].
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Fig. 3. The structure of the number of internal displacements of
people relative to countries in 2018

Comparing the structure of the number of
displacements by country, it is evident that there are
countries for which the presence of environmental
movement is a constant phenomenon. It applies in
particular to the Philippines, India, the United States,
China, and Indonesia. We can say that these countries
suffer the most from natural disasters. Thus, population
displacement due to catastrophes is a global issue that
applies equally to both low-income and high-income
countries.

During the period 2008-2019, 288.5 million people
had to leave their homes due to natural disasters [48].
Figure 5 presents the dynamics of the number of new
cases of internal displacement due to the catastrophe in
2008-2019. The highest values were recorded in 2008 and
2010.

An essential step in the study is to understand which
catastrophes cause the most internal displacements. Data
on the number of movements by type of disaster are
presented in Table 1.
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Fig. 5. Dynamics of new cases of internal displacement of
people due to catastrophes for the period 2008-2019

As we can see from Table 1, almost 94% of human
migrations due to the disaster in 2018 were related to
weather changes, and only about 6% to geophysical
phenomena. In 2019, about 96% of the movements were
due to climatic factors. Thus, climate change is a major
environmental factor pushing people to migrate. The main
ones are storms (cyclones, hurricanes, typhoons) and
floods; in 2019, the cases of displacement amounted to
52% and 40% of their total number, respectively.
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storms and floods, which have caused more than 90% of
new internal displacement in the last two years. The most
typical Environmental migration is for Central Africa and
Southeast Asia.

The study showed that the problem of Environmental

Thus, as we can see, to a greater extent, the internal
migration of the population is caused by climatic factors.

Table 1. The number of recorded cases of internal displacement
of people by type of disaster in 2018 and 2019

Studies of Environmental migration have become
widespread in recent decades. A rather big problem in the
study of population migration is the lack of data on the
full and diverse coverage of this phenomenon. It is
especially true for developing cranes. Quite often, there
was a situation of lack of data on internal or temporary
movements of people, although such movements account
for a significant share in Environmental migration. Of
course, there are information resources that provide
annual information on the number of new internal
movements associated with rapid environmental
disturbances (IDMC), but as for information on human
mobility due to slow environmental changes
(desertification, sea-level rise), its no more. There is also
limited global data on transboundary movement in the
event of a catastrophe, which significantly complicates
the process of studying this phenomenon. Besides, there
is a problem in estimating the economic and other costs
associated with environmental migration. Therefore, it is
impossible to thoroughly analyze the current state of
Environmental migration, and given that this
phenomenon is almost independent of man, it is difficult
to predict his prospects.

4 Conclusion

In the course of the research, we analyzed Environmental
migration. It has been found that this term describes the
process of movement of people between territories due to
environmental factors. In particular, it was found that the
most common environmental factors of migration are
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