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ABSTRACT

The purpose of the article is to determine the role of information in human-geographical research. Therefore, the authors ana-
lyzed and characterized the features of types and categories of information and analyzed the concepts and theories of information
used in information geography as initial and basic options for identifying the definition of "information". Based on the analysis, they
propose the concept of “information™ from the perspective of human geography and identify its role in human-geographical research,
as it enables human geographers to analyze and comprehend the intricate interactions between society, nature, and the connections
between spatial structures.

Results. The article reveals the fundamental role of information in human geography, providing the basis for the analysis, in-
terpretation, and prediction of social and spatial processes. The interdisciplinary significance of the human-geographical concept is
also considered. Its primary function is to combine data from various fields of knowledge and contribute to a comprehensive under-
standing of the complex interaction between humans and nature. The authors analyzed previous foreign and domestic studies of vari-
ous scientific areas, in particular human geographers, and also examined the most common philosophical concepts of information:
attributive, functional, and anthropocentric. Today, there is constant discussion and no single point of view among scientists about
information concepts. The article analyzes the concepts and theories of information used in information geography as initial and
basic, the definitions of the concept of "information”, and the peculiarities of its use in human-geographical research. Based on the
analysis, the authors proposed the concept of “information™ from the standpoint of human geography and its role in human-
geographical research. The main contradictions between society and nature were also revealed, and the basic principles of interaction
between society and natural systems in the multisystem of environmental management were considered. The authors highlighted the
ideas of the formation of the concept of the social and geographical system and the socio-geographical process and revealed the pecu-
liarities of the embodiment of ideas in human-geographical research. In human-geographical research, information plays a crucial
role in determining the level of society's development. Researchers use this information to study the distribution of human activities
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and natural resources, plan and manage territories, analyze dynamics and transformations in spatial structures and communication
networks, and understand their impact on society. The collection and processing of primary geodata allow for the integration of dif-
ferent types of information and the creation of cartographic models. The utilization of information facilitates socio-economic and
urban analysis, enabling the study of the demographic system's features, including its structure, distribution, and the characteristics of
its primary categories. In further studies, the authors are going to prepare a model illustrating the role of information in the processes

of territorial management, regional development, and restoration.
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Introduction of the research problem. The is-
sues surrounding the interaction between humans
and nature date back to ancient historical periods,
when humans first emerged, developed, and formed
societies on Earth. Humans, as components of hu-
man society, could only survive and develop by con-
suming the resources of the natural environment,
learning, and consuming increasingly more re-
sources for their own development. The first natural
crises, troubles, and catastrophes appeared because
of human society's anthropocentric attitude, which
violated the millennia-old laws of nature.

The rivalry over resources and territory, as well
as the dynamics of human attempts and mistakes at
mastering the natural environment to meet the grow-
ing population's needs, have shaped the entire histo-
ry of the relationship between humans and nature.
The development of science and technology in-
creased humans' ability to influence nature more
intensively, but it also reduced nature's potential for
self-renewal. This led to new contradictions, crises,
and cataclysms on the planet.

The long history of human knowledge of na-
ture's laws, phenomena, and patterns of develop-
ment prompted the emergence of new sciences
about nature, as well as the rapid development of
new technologies, means of influence, and so on.
For a long time, physics was at the heart of scien-
tific progress's evolution. It was the founder of the
initial mechanistic scientific picture of the world
and gave impetus not only to the further develop-
ment of the scientific picture of the world (electro-
magnetic, quantum-field, etc.) but also to other new
sciences, in particular chemistry, biology, genetics,
and mathematics. Without it, there would be no rap-
id development of research methods and approaches.

Geography has always held a special place in
this process of developing the scientific picture of
the world, serving as the foundation for knowledge
of the surrounding natural world and as the founder
of classical natural science. In the future, geography
will continue to surpass other sciences in its explo-
ration of the planet's nature, including the discovery
of new territories and continents. This allowed hu-
manity to develop an understanding of its planet and
nature, accelerating the development of new scienc-

es, improving humans' ability to survive, and foster-
ing the development of the economy and technology
to meet growing needs.

Only in the middle of the twentieth century, de-
spite significant scientific achievements and the de-
velopment of powerful technologies that significant-
ly improved living conditions and met physical and
biological needs, humanity realized the negative
anthropocentric role it played in the emergence of
serious global crises on planet Earth. At this stage,
geography also properly performed its traditional
functions. However, there came a stage when scien-
tific research (geographical research in particular)
led to more catastrophic manifestations due to hu-
man influence, without taking into account the
needs of nature to preserve their capabilities and
patterns. These include the destruction of lakes and
rivers, pollution and salinization of soils, and many
other consequences that, at times, are virtually im-
possible to overcome. Scientific searches began to
find answers to these challenges. The understanding
of the need to protect the environment, the emer-
gence of ecology, and its swift integration into edu-
cation all contribute to this new phase.

All sciences strive to address the same ques-
tions: enhancing human productivity, mitigating the
impact of human activity on the environment and
society, and integrating intelligent and sustainable
technologies into all aspects of society. Indeed, geo-
graphical science in general and human geography,
as a complex scientific direction that explores the
system "Human-Society-Nature,” have joined this
guest. Today, we can assert that information interac-
tion serves as a potent instrument, facilitating the
amalgamation, interplay, and exchange of all com-
ponents within the social and geographical system.
The intensity and nature of this interaction currently
determine and will continue to determine the level
and intensity of its evolution in the future.

Analysis of recent research and publications.
Aurelio Peccei, the founder of the Club of Rome,
raised the issue of the interaction of humans and
nature and the impact of human activity on the envi-
ronment as a crucial issue at the level of the world's
general scientific problem. It led to an understand-
ing of the need to change human qualities. From this
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point forward, scientists from various fields began
conducting powerful scientific research on nature,
humans, and society. Their goal was to identify the
most effective ways to meet the increasing needs of
humanity, ensure the rapid advancement of technol-
ogy and production, and preserve the planet's natural
resources for both self-preservation and self-
renewal. There are known documents of the first
World Conference in 1972 in Helsinki, the work of a
powerful team of scientists, businessmen, and poli-
ticians under the leadership of the former Prime
Minister of Norway, Gru Harlem Bruntland, in
preparation for the World Forum in Rio de Janeiro
after 20 years of achievements of the Helsinki Fo-
rum. This commission prepared a detailed analysis
of all processes in the relationship in the global Sys-
tem ‘“Human-Society-Nature”. Most countries in
Rio de Janeiro unanimously adopted the renowned
Strategy for the Sustainable Development of the
World for the 21st Century, taking into account the
research of world-renowned scientists, a thorough
examination of the evolution of hazardous phenom-
ena and processes within the Earth's biosphere, and
the human role in these processes. This strategy
would guide most countries' efforts to address the
manifestations of global crises caused by reckless
and anthropocentric human behavior.

The concept (Strategy) of sustainable develop-
ment gave impetus to interdisciplinary studies of the
problems of contemporary civilization and, most
importantly, raised the question of the anthropocen-
tric role of humans, his negative role in these prob-
lems. They are rapidly spreading to the social com-
ponents of the relationship between humans and
nature, and the spread on a global scale is precisely
due to the anthropocentric nature. However, the
world quickly split into supporters and opponents of
this Strategy, because it required extraordinary ac-
tions from the part of human civilization, rejection
of many unreasonable needs, material losses, etc.
But a lot of useful things have been done, a number
of countries have developed their own strategies,
created appropriate bodies, etc. The question of the
next generations of earthlings and the provision of
opportunities for their survival became relevant and
required rapid action, including scientific develop-
ment on an interdisciplinary basis of the sciences of
nature, humans, and society.

Since then, the potential and role of social and
natural sciences in solving contemporary civiliza-
tion's problems have increased. This has led to mod-
ifications in the conceptual framework, terminology,
and methodology of various sciences, especially
geography, thereby enhancing the significance of
social and socio-economic (human) geography. In-
teresting studies, projects, and works of scientists-
geographers in this direction have appeared; there

are also changes in the educational sphere. The ac-
quisition of information is extremely important,
about not only society, science, and technology, but
also about the structural information contained in
natural systems in particular.

Today, the digital realm encompasses every as-
pect of human activity. Digitalization, the coding of
any type of information known to humanity, is the
main trend in contemporary society's development.
This simplifies a person's life on the one hand and
creates powerful challenges requiring urgent solu-
tions on the other. Many foreign and domestic re-
searchers in various scientific fields, particularly
human geographers, have covered the issue of in-
formation, information exchange, and the role of
information in the life and evolution of society in
their current papers.

Liu, C. (2024), based on the author's research
experience in the Curating Digital Lives project,
presented a “stick to the digital” methodological
approach that views the digital as a tangible entity
embedded in everyday spaces and practices. This
methodology emphasizes the importance of recog-
nizing the conditional, unpredictable, and uncertain
nature of digital procedures and processes that peo-
ple influence. Applying this approach enables geog-
raphers to gain a nuanced understanding of how dig-
ital technologies contribute to geographic know-
ledge from a grassroots perspective.

Using transfer entropy metrics and the I-
CEEMDAN framework, Umar et al. (2023) looked
at how information moves between geopolitical risk
(GPR) and global financial assets like stocks, bonds,
and commodities. They focused on the war between
Russia and Ukraine. The results of the study demon-
strated that crude oil and Russian capital manifest
the opposite reaction to georadar in the short term,
and georadar information increases risk in the finan-
cial market in the medium and long term.

De Sabbata et al. (2023) attempted to study
everyday geographical information through quanti-
tative analysis using data from the social network
Twitter. Using statistical approaches based on term
frequency and the most up-to-date large language
models, the authors also conducted a case study of
Twitter content geolocated in Leicester, Great Brit-
ain. Scientists have shown that large language mod-
els combined with spatial analysis and visualization
can contribute to the study of the geography of eve-
ryday life and demonstrated the potential of large
language models and visual analytics in democratiz-
ing complex natural language processing.

Darendeli et al. (2024) explore the geography
of corporate fake news. The authors created a com-
plete database of (negative) fake news about Ameri-
can firms, identified accounts that distribute news
on social network X (Twitter), and used machine
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learning methods to determine the geographical lo-
cation of these fake news distributors. Foreign ac-
counts are more likely to share corporate fake news
than corporate non-fake news, according to the
scholars. Corporate fake news is likely to originate
in Africa and the Middle East, and tends to increase
during periods of high geopolitical tensions at the
country level.

Wilson and Wakefield (2021) proposed a meth-
odology for assessing demographic and health indi-
cators with incomplete geographical information,
describing a spatial hierarchical model that account-
ed for the inaccuracy in the location of clusters. The
scientists observe that their developed computation
algorithm is swift and circumvents the challenging
computations associated with the pure MCMC ap-
proach.

Acheson and Purves (2021) considered the ex-
traction and modeling of geographical information
from scientific articles. The authors developed a
fully automatic conveyor to extract and represent
locations, such as fieldwork sites or patient treat-
ment centers, from scientific articles and applied it
to two distinct buildings. The authors noted good
performance with full accuracy on the conveyor for
ecological and biomedical buildings, visualized in
the form of simple global maps. It allows human
annotators to both explore the templates of buildings
in space and sort the results for further analysis.

In Ukraine, one of the first powerful papers in
this direction was by V. Vernadsky, the founder of
the National Academy of Sciences and author of the
landmark paper "Biosphere™ (1945). He insisted and
substantiated that a nature-centric basis should justi-
fy all powerful scientific achievements and technol-
ogies within the relationship between nature and
society. We must transform the biosphere into the
noosphere, the mind's sphere. We should only use
powerful scientific technologies and means of influ-
encing nature for the mutual benefit of humans and
nature. This is particularly true in the field of nucle-
ar physics. The atom must be peaceful. However,
the tragic events of Hiroshima and Nagasaki trans-
formed the peaceful atom into a destructive force for
contemporary civilization, posing a threat not only
to human lives but also to the entire planet.

In the scientific papers of representatives of the
Kharkiv Scientific Human-Geographical School, the
issue of interaction in the system "Human-—Society-
Nature is widely covered. In particular, in Doctor of
Geographical Sciences, Professor Kostiantyn Nie-
mets's papers — scientific monographs, articles, the
role of information in the evolution of society, and
the importance of the information approach in hu-
man and geographical research are highlighted. As a
scientist, he was deeply concerned about under-
standing the laws governing the mutual develop-

ment of human society and the natural environment,
which are based on the ever-increasing flow of in-
formation. The development of the relationship be-
tween humans and nature cannot occur without a
perfect mastery of the principles of information ex-
change in the global system at all its hierarchical
levels. These theories were developed in many sub-
sequent publications of the Kharkiv Scientific
School, in particular monographs: "Information:
nature, human, and society (human-geographical
aspects)” (Niemets et al., 2023a), as well as in pa-
pers highlighting aspects of the role of human geog-
raphy in solving various problems (Niemets et al.,
2023Db), informational and synergetic components of
human-geographical research (Niemets et al.,
2022b), methodology of human-geographical re-
search (Niemets et al., 2022a). In addition, the ap-
plication of the information approach was consid-
ered in applied human-geographical research, in
particular in the application of the geoinformation
approach to the urban, demographic research
(Kostrikov and Sehida, 2016; Kravchenko, 2017;
Kostrikov et al., 2018), the study of innovation and
investment potential of a region (Niemets et al.,
2018d), tourism development (Morar et al., 2021a;
Niemets et al., 2018c), the study of the interaction
between society and nature (Valjarevié et al., 2021;
Morar et al., 2021b; Garau et al., 2023; Salhi et al.,
2022), urban studies (Niemets et al., 2021a; Morar
et al., 2022; Niemets et al., 2019a), brownfields and
greyfields of a city (Morar et al., 2019), regional
development (Niemets et al., 2019c; Niemets et al.,
2018a), migration challenges (Niemets et al., 2019b;
Sehida et al., 2018), trade (Kobylin, 2016), social
infrastructure development of the region (Nemets et
al., 2014), development of IT-industry (Niemets et
al., 2021b).

Serhii Puhach's papers cover communication
networks in the regional dimension and analyze the
theory, methodology, and practice of human-
geographical research. The author identifies the key
features of geographical, social, and virtual spaces
from the standpoint of social geography, formulates
the socio-geographical concept of communication
networks of the region as a reflection of social inter-
actions in a certain territory, and proposes methodo-
logical principles of socio-geographical research of
communication networks of a region as a whole and
transport networks, mobile communication net-
works, social Internet networks, and migration net-
works of the region (Pugach, 2021).

Highlighting previously unsolved parts of the
general problem dedicated to the article;

The contemporary world is dynamic and
changing, and information plays an increasingly
powerful and decisive role in societal evolution.
Therefore, the issue of the role of information in the
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evolution of society and the interaction of humans
and nature deserves further development and new
research.

Information is a central element in human-
geographical research, as it allows obtaining, ana-
lyzing, and interpreting data on complex relation-
ships between people and the environment. The use
of contemporary information technologies signifi-
cantly expands the possibilities of research and con-
tributes to making decisions that are more informed
in the planning and management of territories. In
particular, studying the transformation of social rela-
tions and the structure of society under the influence
of the latest information technologies, the depend-
ence of access to innovative technologies on social
equality, the manipulation of information and the
impact of disinformation on the development of so-
ciety, the peculiarities of the evolution of communi-
cation means, the role of information in the dynam-
ics of types of employment and the actual nature of
work, the impact of the global information space on
national identity, etc., is crucial for the development
of society under the concept of sustainable devel-
opment.

Formulation of the purpose of the article. To
determine the role of information in human-
geographical research, it is necessary to analyze and
characterize the features of types and categories of
information, analyze the concepts, theories of in-
formation used in information geography as initial
and basic, provide options for defining the term "in-
formation", and, on the basis of the analysis, pro-
pose the concept of "information" from the stand-
point of human geography and determine the role of
information in socio-geographical research. Since it
allows human geographers to analyze and under-
stand the complex interactions between society, na-
ture, and connections between spatial structures.

The main material of the research and ex-
planation of scientific results. There are two fun-
damentally different types of information in the uni-
verse, namely, structural (according to some au-
thors, physical) and social. Structural information
reflects the state of order (organization) of any tan-
gible or intangible system. The opposite concept is
entropy, a measure of the diversity, heterogeneity,
and unpredictability of such systems. Social infor-
mation is inevitably the product of human cognitive
activity, that is, the transformation of structural in-
formation in systems through the cognitive function
of intelligence into social information. Thus, struc-
tural information is primary, has a probabilistic na-
ture, and exists objectively, independently of human
consciousness. Social information is secondary and
always subjective, which gives it a probabilistic
character. Therefore, prior to the emergence of hu-
mans, social information was non-existent. Similar

to information technology, humans began to gener-
ate it as their cognitive abilities developed. But this
does not mean that there is no information exchange
in natural systems. As will be shown below, it is in-
formation exchange through various processes of
material transfer that underlies the development
(change in the state) of systems.

Today, there is no single meaningful definition
of information that could integrate all partial defini-
tions. Moreover, there is not even a single philo-
sophical platform for such a definition yet, because
there are at least three philosophical concepts of
information.

The first concept — attributive (aspect) — de-
fines information as an objectively existing attribute,
an intrinsic property of any material objects and sys-
tems. According to this concept, information is an
intangible substance that is inherent in all material
objects, without exception. It reflects the state and
dynamics of these objects, which is one of the fun-
damental concepts in the material world. According
to this concept, information is contained in the form
of structures inherent in material objects (which is
why it is called structural), regardless of their nature
— mineral, biological, social, artificial, etc. Thus, the
attributive concept implies the widest comprehen-
sion of information as a reflection of the diversity of
any objects and processes of animate and inanimate
nature. Information is a measure of the heterogenei-
ty of the distribution of matter and energy in the
space-time continuum, and it accompanies all pro-
cesses in the universe. From this perspective, it is
crucial that the information reflect the interaction of
material objects, specifically their mutual influence
on each other. This approach enables the exploration
of all processes in the material world, which later
transforms into the virtual realm through changes in
information exchange. This required the develop-
ment of a method for evaluating the object's struc-
tural information. K. Shannon solved this problem
in 1948, when he founded the quantitative-
information approach and proposed a formula for
calculating information entropy as a measure of the
uncertainty of the state of an object (Shannon,
1948). Indeed, any heterogeneity (disorder, variabil-
ity, diversity, etc.) in the structure of an object al-
ways carries some information. In case of the struc-
ture changes (in a broad sense) when interacting
with other objects, new information arises that re-
flects these changes. Consequently, the development
(mutations) of this object are recorded in the amount
of its structural information.

A large number of scientists, not only of the
natural profile, supports the attributive concept of
information, due to its breadth of generalization,
because it represents the fundamental (philosophi-
cal) basis for the study of all processes and phenom-
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ena in nature and society.

The second philosophical concept of infor-
mation — functional (species) — arose in connection
with the development of cybernetics as a manage-
ment science in biological, social, and artificial sys-
tems that self-organize and self-develop. N. Wiener,
the founder of cybernetics, defined information as
the messages we receive from the outside world and
how we adapt to them (Wiener, 1948). Thus, the
functional concept limits the relevance of infor-
mation (information processes) only to objects, phe-
nomena, and processes of living nature and connects
it with mental activity and consciousness. In this
view, information is a substance that is present in all
living things. It makes sure that the environment is
reflected, that organisms (populations, biocenoses,
and the biosphere as a whole) adapt to it through
mutational processes that genetic traits are passed
down through inheritance, and that biological evolu-
tion goes in the right direction. From the perspective
of the functional concept of information, the ex-
change of information within mineral systems is
either non-existent or overlooked.

The third concept of information — anthropo-
centric — is even more limited in content and is
based on a logical-semantic approach, according to
which information is considered only in a pragmatic
sense and is interpreted as active knowledge for ac-
tivity, management, and self-improvement. In this
sense, information in the meaning of a concept ap-
proaches the thesaurus of an individual or society.
As you can see, the anthropocentric concept of in-
formation assumes that there is no information out-
side of human participation. If this holds true for
social (secondary) information, this concept neglects
the primary structural information of natural and
social systems, significantly limiting its potential
applications.

There are advocates for each of these philo-
sophical concepts of information, leading to a lively
debate among philosophers that has yet to settle on a
single point of view. Therefore, it is not surprising
that in solving applied scientific problems related to
the study of information exchange, depending on the
subject area and the task of the study, there are a
large number of definitions and interpretations of
information. Here are some examples. In complex
systems, cybernetics associates the concept of in-
formation with control processes, encompassing
both living organisms and artificial (technical) sys-
tems. Management processes are primarily con-
cerned with the generation, transmission, storage,
and transformation of information. Environmental
management and social (public) management are
two typical examples of the management process in
human geography. In physics, the interaction of ob-
jects is considered the transmission of "signals™ (in-

formation exchange) in the form of quanta of matter
or energy that change the state of the "transmitter"
and "receiver". It's possible to measure object pa-
rameters periodically to determine changes in in-
formation. In biology, information is "responsible"
for adaptation, the accumulation of mutations, and
the formation of gene programs in biological species
and populations. In the field of computer science,
information functions as "signals” for data transmis-
sion, unaffected by semantics, which undergo addi-
tional processing to determine content, store infor-
mation, and so on. In Earth sciences, information is
mainly considered an indicator of spatial and tem-
poral variability (heterogeneity, diversity, and organ-
ization), as well as the evolution of natural and so-
cial systems.

As you can see, some definitions of infor-
mation have similar content. Three groups of defini-
tions are relevant from a human geography perspec-
tive (Fig. 1.1).

Information from the perspective of human ge-
ography is a set of data, knowledge, and messages
about the spatio-temporal characteristics of social,
economic, cultural, and environmental processes
that allow analyzing, modeling, and interpreting the
interaction between humans and nature. We use this
information to study the distribution of human activ-
ities and natural resources, plan and manage territo-
ries, analyze dynamics and transformations in spa-
tial structures and communication networks, and
understand their impact on society.

In the classification of information, we distin-
guish between static and dynamic information based
on how we consider the system under study. Thus,
from this point of view, static information character-
izes, for example, the spatial structure of geosys-
tems, and dynamic information characterizes their
evolution. These approaches are used in geograph-
ical comparative analysis.

Another important classification of information
is based on the corresponding inhomogeneity's time
of existence. Depending on the peculiarities of the
adaptation of the system to changes in the external
environment (other systems), it generates new het-
erogeneity (structural information), which can lead
to stable changes in the structure of the system for a
certain period of time (macro-information). This
refers to the system's memorization of short-term
structural variations, also known as micro-
information, which the system does not retain in
memory. In other words, high-frequency (random)
changes in the structure's heterogeneity do not per-
sist (the system "forgets” them). Low-frequency
changes remain in the form of stable transfor-
mations of the structure for a certain time. The low-
frequency changes in heterogeneity then serve as the
primary framework for the system's heterogeneity,
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A

Information is an indicator

of evolution

y-

Information is a measure

of heterogeneity and

disorganization of systems

*The contemporary methodology of geography involves

the study of relevant natural and social systems in
development, rather than static objects.

eSynergetics demonstrates the inextricable link between

information processes and the evolution of non-
equilibrium open systems, such as geosystems, making
information analysis a crucial part of the scientific
apparatus of geography.

eH. Kastler and others are representatives of the

direction.

eGeography studies geosystems as objects that are

heterogeneous in time (evolution) and space
(variability, regularity, etc.). In this context, the
inclusion of information about the duration of
heterogeneity is crucial. It connects information with
the time of existence and development of the system,
which will be discussed later. Perhaps this is a kind of
methodological bridge combining spatial heterogeneity
with the process of temporal changes in geosystems.

*The subject methodology of geography in relation to

spatial analysis is being improved quite quickly thanks
to GIS technologies, but it is incomplete without
information analysis. Information is a function of the
heterogeneity, variability, disorder, and other
characteristics of the structure of systems in space and

K ' time. As a result, information is a function of a system's
structural state.

esRepresentatives of the direction are A. Mol, V.
Hlushkov, and others.

Information is an object of
semantics

€

eFor geographers, it's crucial to understand the
movement of social information in both time and space,
as described by the specified authors. In fact, today's
computer sciences deal with the movement of social
information in a broad sense, while information
geography recognizes its reference and function.

*N. Wiener and others are the direction's
representatives.

Fig. 1.1. Groups identified information from the perspective of information geography (generalized by the au-
thors according to (Niemets et al., 2022a; Niemets et al., 2022b; Niemets et al., 2023a; Niemets et al., 2023b)

while the high-frequency changes are short-term
random fluctuations that have no effect on the sys-
tem's structure. The question of a clear definition of
the boundary between these two system states re-
mains relevant. It is possible that, under the influ-
ence of a large number of factors in the formation of
structural information, these processes occur simul-
taneously, possibly even affecting each other. The
process of structure formation, when influenced by

the lowest-frequency change in heterogeneity, be-
comes decisive. In fact, this clarifies G. Kastler's
definition of information. The first to consider this
issue was L. Brillouin, exploring the relationship of
information with physical entropy (Brillouin, 1952).
He distinguished between free information and re-
lated information in the system's microstates. Fur-
thermore, the latter turned out to be proportional to
physical entropy, which gave reason to call it related
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information or negentropy. Subsequently, a critical
analysis of the thermodynamic interpretation of in-
formation proved that negentropy has no relation-
ship to the system's structural information (Cher-
navskii, 1975). Generally, we distinguish four types
of information: classical information, where hetero-
geneity exists infinitely and is absolutely stable;
macroinformation, where heterogeneity exists for at
least the system's existence and is essentially stable;
information, where the heterogeneity's time of exist-
ence is less than the system's time of existence with
stable heterogeneity; and microinformation, where
the heterogeneity's time of existence is less than the
process's time, and heterogeneity is unstable
(Gurevich, 2011).

For geography, this classification of infor-
mation is important, given the study of the field of
features (parameters) of objects, that is, the spatial
distribution of parameters. Given the assumption
that the intensity of heterogeneity formation factors
varies in both space and time, the primary objective
of spatial analysis in this context is to distinguish
between macro- and micro-information. Geograph-
ical processes are specific, occurring on a different
time scale compared to processes in the microcosm,
such as elemental particles, atom nuclei, molecules,
and so on. The typical time for the development of
geographical systems ranges from tens to hundreds
of thousands. The behavior of the most mobile,
namely social subsystems, determines the dynamics
of social and geographical systems, sometimes lead-
ing to changes over several years. Researchers have
established that as the method's resolution or sensi-
tivity increases, they can observe higher-frequency
components of field heterogeneity, and vice versa.
This allows us to decompose and explore, over time,
the field of heterogeneity of geosystems, ranking
them by the frequency of their formation. As a re-
sult, we get a set of heterogeneity field approxima-
tion surfaces with different time structures (Niemets,
2016). We approximate the field of heterogeneity
based on the integral influence function (IFF) of
geographical objects, using the radius of the object's
zone of influence as a filter (R0). By changing it, we
can separate "macro-information" and "micro-
information" (quoted because they have a slightly
different interpretation in the spatial version). As a
result, we get a set of heterogeneity field approxima-
tion surfaces with different spatial structures de-
pending on Ro (Niemets, 2014). The above examples
from the methodology of human-geographical re-
search demonstrate the possibility of describing the
heterogeneity of social and geographical systems
based on one of the most common definitions of
information — as a measure of the heterogeneity of
objects.

Numerous discoveries in various fields of sci-

ence — physics, chemistry, biology, sociology, geog-
raphy, geology, linguistics, journalism, social sci-
ence, etc. — contributed to the meaningful content of
the concept of "information™. The idea of the unity
of the processes of development of both animate and
inanimate nature and society, and the crucial role of
information in them, emerged in the middle of the
twentieth century. The emergence of computers,
electronic information technologies, and the devel-
opment of mass media in response to the social de-
mand for information processing and dissemination
have created technical and technological opportuni-
ties for research in this area. The diverse interpreta-
tions and comprehensions of this field necessitate
significant scientific and, primarily, philosophical
generalizations. Philosophers fundamentally inves-
tigate the formation of a modern understanding of
information, as noted at the beginning of this sub-
section. Philosophy distinguishes the substantial,
attributive, and functional concepts of information.
According to the substantial concept, information is
a substance, namely an independent entity. Propo-
nents of this concept rely on N. Wiener's opinion,
who believed that information still exists in the
world in addition to matter and energy (Wiener,
1948). N. Wiener's papers did not develop this idea,
but it provided a powerful impetus for understand-
ing information as a fundamental philosophical cat-
egory. For example, the founder of systems theory,
L. von Bertalanffy, generally conceived of infor-
mation as a physical quantity along with energy
(Bertalanffy, 1968).

The attributive concept regards information as
an inalienable attribute, an essential property of mat-
ter. People often emphasize that information is a
qualitative and quantitative characteristic of the or-
ganization or orderliness of display, or that it reflects
the structure of matter. Understanding the unified
nature of information (as well as the unity of matter
and energy) is an important step towards realizing
the world's material unity. Information exists only
where there is a difference, i.e., information is a re-
flected variety (Ursul, 1966). V. Glushkov defined
information as a measure of the heterogeneity of
matter (Encyclopedia of Cybernetics). Information
exists independently of human consciousness in
both animate and inanimate nature, according to the
attributive concept.

The followers of the functional concept of in-
formation believe that it is a property only of sys-
tems that are capable of self-organization and is as-
sociated with their functioning. Thus, information
does not belong to all forms and types of matter, but
is associated with a complex dynamic control sys-
tem capable of adaptation (Kopnin, 1961). Many
scientists believe that information is only an attrib-
ute of highly organized matter. Information is inex-
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tricably linked to the control process. The functional
concept divides information into three types: syntac-
tic, semantic, and pragmatic. The last two types do
not exist in physical objects by themselves; they are
only associated with control processes in controlled
or self-organizing systems.

Information as a general scientific concept be-
came the object of the probabilistic-statistical theory
of encoding and transmission of information (R.
Hartley and C. Shannon) through electronic com-
munication channels (Hartley, 1968; Shannon,
1948). In particular, K. Shannon used the concept of
information to solve practical communication prob-
lems: optimizing message encoding, increasing
noise immunity, recognizing signals in the presence
of noise, channel bandwidth, etc. Information is a
measure of the uncertainty removed by the receiver,
according to C. Shannon's understanding. In the ab-
sence of information loss, it is equal to the infor-
mation entropy of the transmitter, which is inde-
pendent of the receiver. This mathematical theory of
information primarily focuses on the transmission
capacity of a communication channel, irrespective
of its content. Numerous publications provide a
classic example of this approach, reversing letters to
form a meaningful phrase. The amount of infor-
mation remains unchanged, but the meaning of the
phrase becomes unclear.

Based on K. Shannon's ideas about information
as a removed uncertainty, later (in the 1960s), L.
Brillouin substantiated the negentropic principle,
according to which information is a negative contri-
bution to (physical) entropy (Brillouin, 1952). Sub-
sequently, people began to comprehend negentropy
in two ways: firstly, as a measure of the quantity of
information in the message they received (the dif-
ference between the initial message before receiving
it and the final message after receiving it with entro-
py), and secondly, as the attributes of reverse entro-
py, which mirrors the arrangement of material ob-
jects.

The probabilistic-statistical approach of K.
Shannon in information theory studies did not dom-
inate for long; from about the mid-1950s, the se-
mantic aspect began to attract more attention. It be-
came clear that, in addition to the quantitative char-
acteristics of information, the qualitative ones are no
less important and relevant — its content and value.
In linguistics, semiotics was highlighted. The object
of research on semiotics was the use of natural and
artificial languages as sign systems. Thus, semiotics
served as the foundation for the development of a
semantic theory of information, which emphasizes
the inalienability of information from its carriers,
such as signs, words, and languages. The semantic
theory of information was developed by R. Carnap,
I. Bar-Hillel et al. (Carnap, 1950; Bar-Hillel, 1952).

The receiver's properties, not the transmission chan-
nels, should be given special attention in the analy-
sis of information transmission processes. In order
to perceive information, the receiving system must
have some initial (threshold) information of its
own-thesaurus. If the threshold information is suffi-
cient, the receiving system will extend its thesaurus
with the information received. Semantic information
theory is relevant for a variety of social activities,
particularly cognitive ones.

Synergetic (dynamic) information theory is
based on G. Haken's ideas on the relationship be-
tween self-organization and information, as well as
I. Prigogine's ideas on the irreversibility of time and
the constructiveness of chaos (Haken, 2006; Prigo-
gine, 1983; Prigogine, 1977). Specifically, research-
ers investigated the mechanisms of genetic infor-
mation storage and use (Chernavskii, 1975), leading
to a clearer definition of G. Kastler's information. As
a result, information manifests itself in the form of a
random event, which the system manages to re-
member. The ability of a system to generate random
events depends on its complexity; a simpler system
is more likely to degenerate, and a more complex
system is more likely to be dynamically stable and
self-evolve. The non-rememberable choice is micro-
information related to the system's physical entropy,
which does not affect its structure. Macro-
information, which is not associated with physical
entropy, is a memorized choice. When analyzing
real information processes, we are always talking
about macro-information. Information value is fun-
damentally subjective and depends on the system's
purpose.

People increasingly perceive information as a
process that involves stages of generation and en-
coding. At the generation stage, the system random-
ly selects one option from many possible ones based
on its fixation on a material carrier. The broadcast
channel prepares the signal for transmission during
the encoding stage. The described information pro-
cess takes place in a self-organizing system at the
time of bifurcation (the chaotic state of the system);
that is, the generation of information is the exit of
the system from the state of chaos. The process of
receiving information is mostly considered irre-
versible and unbalanced, while the receiving system
is considered dissipative, capable of arbitrarily in-
creasing the degree of orderliness.

When we summarize the evolution of infor-
mation understanding, we find that the common
comprehension of information dominated until the
early 1900s. In the middle of the last century, philo-
sophical and scientific interpretations of this concept
began to spread. At this time, mathematical, proba-
bilistic-statistical, and quantitative approaches to
understanding information within the main technical
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sciences prevailed. Later, as qualitative, semantic,
and welcoming approaches begin to develop, the
concepts of value and information content come to
the fore. Representatives of the natural sciences
greatly facilitated this process by paying close atten-
tion to information. Synergistic information con-
cepts emerged at the end of the twentieth century,
combining quantitative and qualitative approaches.
The beginning of the 21st century brought a rethink-
ing of the nature of information, attempts to com-
bine the statistical and semantic principles of its re-
search.

Probably, the above brief overview of the study
of the concept of information will be incomplete if
we do not consider the history of its definition from
the standpoint of linguistics. L. Soldatova carried
out a detailed etymological and linguistic analysis of
the information; we will rely further on her work
(Soldatova, 2013). Based on the analysis of the his-
tory of the development of the concept of infor-
mation, she attempted to synthesize its complete and
unambiguous definition, which could be universal
for all branches of the sciences of objective reality.
L. Soldatova in her analysis applies the theory of
reflection. In particular, she notes that since ancient
times, information has been correlated with a certain
object, the properties of which it reflects. At the
same time, information is relatively independent of
its carrier, because it can be transmitted in different
media using physical signals, regardless of its con-
tent. Information arises due to reflection, which has
various forms — from elementary to the highest
(consciousness). Thus, reflection means the interac-
tion of objects of the material world. In the inorgan-
ic nature, reflection exists as mechanical, physical
and chemical interactions, and objects are passive.
In organic nature, there are more advanced forms of
reflection — physiological and psychological. As a
result, living organisms form the ability to adapt to
changes in the external environment. A person has
even more complex forms of reflection (cognitive
and creative), which are conscious and allow a per-
son not only to adapt to the environment, but also to
consciously (purposefully) influence it. In the sec-
ond half of the twentieth century, the concept of in-
formation acquires the status of the general scien-
tific category and ambiguity up to homonymy — in-
formation is an abstract concept, physical properties,
the function of systems that self-manage and self-
organize, and at the same time information is a cer-
tain thing, property, attitude, etc. At this time, prag-
matic (value) and semantic (meaningful) approaches
to the consideration of information are formed.

L. Soldatova, having analyzed the history of the
use of the concept of information, identifies the fol-
lowing main concepts (content groups) formed
today:

1. Objectively idealistic concept, which asserts
the universality of information, its transcendent na-
ture and refutes the presence of its material sub-
stance.

2. The anthropocentric (existential) concept,
according to which information is considered as a
subjective phenomenon in which human is the cen-
ter and the highest goal of the Universe. In the cen-
ter of study and reflection is the individual spiritual
life, in which intuition plays the role of the main
method of comprehending reality.

3. Cybernetic concept, according to which in-
formation is a substance necessary for systems that
are controlled and self-organized — biological, artifi-
cial, social, etc. The main essence of this concept is
that information is the "working body" of manage-
ment and self-management processes. It is funda-
mentally important that after the information is de-
livered to the recipient, there will be a decrease in
his uncertainty about a certain process, event, etc.

4. Physical is a concept in which information is
considered as a physical phenomenon and becomes
on a par with such categories as matter and energy.
In this interpretation, information is identified with
the organization of systems. It is in this concept that
numerous definitions of information lie as measures of
heterogeneity, diversity, complexity of structure, etc.

5. The ontological concept, according to which
information is understood as an aspect of the side of
the reflection that is subject to objectification and
can be transmitted (knowledge, genomes, etc.). In
other words, information is a form of representation
of reality, where human experience is localized, that
is, it replaces the material world and, as a result, it
itself acquires materialization and turns into essence.

6. Communicative concept, in which infor-
mation is a tool of information approach, the content
and scope of which vary depending on communica-
tive and organizational phenomena. Information is
the movement of knowledge, messages, infor-
mation, etc. in social time and space.

7. A concept that presents information as the
organic quality of living systems, which distin-
guishes them from inanimate nature, as an integral
substance of living matter, psyche and conscious-
ness. In these concepts, information acts as a "life
force™" that manages the processes of metabolism in
living beings, organizes the mapping of the envi-
ronment and adaptation to it and the preservation
and transmission of the consequential features that
form populations, biocenoses and the biosphere as a
whole.

8. Concepts that are not the essence of infor-
mation but reflect the processes of its generation,
transmission, storage, use, etc.

Based on a critical assessment of the existing
definitions of information, L. Soldatova proposes a
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comprehensive and unambiguous definition of the
concept of information (Soldatova, 2013). Accord-
ing to L. Soldatova, information is a collection of
components within the state of matter, reflecting in
an appropriate form and to a certain extent some
gualities and quantities of essences (and/or manifes-
tations of essences) of another being (other states of
being). This includes those created by thought pro-
cesses, which represent both reality and irreality, as
well as abstraction at any given time (past, present,
future).

L. Soldatova's proposed definition of infor-
mation is indeed complete and unambiguous from
the point of view of linguistics, but in content, it
almost completely coincides with the definitions of
information, where the key word is reflection
(Kopnin, 1961; Ursul, 1966). The variety of inter-
pretations emphasizes the concept of information's
universality and the possibility of its use in various
aspects of the study of physical and virtual reality.
Depending on the purpose, object, and research
methodology, established practices employ varying
interpretations of information to achieve the desired
result in the most efficient manner. It is evident that
as the content (specification) of a concept increases,
its volume decreases, and its scope of application
narrows. In other words, each variant of the defini-
tion of information has a certain scope of applica-
tion. In a pragmatic sense, such an essentially adap-
tive approach is quite enough to analyze the pro-
cesses of information exchange.

From the point of view of human geography,
information  shows how natural, natural-
technogenic, and social systems change over time
and space (through heterogeneity, diversity, and or-
ganization), as well as how they have changed over
time.

Meaningful information analysis requires the
object's mental activity, which is a complex psycho-
logical act. Specialists in psychology, semiotics,
didactics, pedagogy, logic, and other cognitive pro-
cesses study the issue of perception and understand-
ing of information in detail. The works of some sci-
entists in the interpretation of K. Nemets, which
classify information by the levels of its mental and
active processing (Niemets, 2005a), are interesting
in understanding the problems of information analy-
sis considered within the framework of this paper.
Specifically, Nemets distinguishes three classes of
information:

1. Syntactic information representing a set of
signs and the rules for constructing some messages
from them.

2. Semantic information allows for the possi-
bility of disclosing either the encoded content or the
content of the message.

3. The practical knowledge aims to trigger a

specific mindset, behavior, or condition.

Semantic information, among the selected clas-
ses of information, is the most crucial for under-
standing the actions of individuals or societies in
their environment. It is, in fact, the subject and out-
come of scientific analysis or creativity. So let's look
at it in detail.

The analysis of semantic information properties
leads to the following conclusions:

1. According to statistical information theory,
there is a non-equivalence between qualitative and
guantitative assessments of information. Qualitative
assessment depends on the degree of perfection of
the thesaurus available to the researcher. The quality
assessment of the received message will be zero if it
does not relate to the thesaurus (for example, be-
longs to another field of science) or does not contain
any information that could alter it. We should note
that comparing information with the subject's the-
saurus gives it a subjective character, despite its ob-
jective existence.

2. Information ages over time. This is because
the informativeness of a message changes over time,
based on the content of subsequent messages. From
a schematic perspective, we can represent that the
thesaurus replenishes itself only with information
that is "new" to it. Therefore, the depreciation of the
thesaurus occurs when new information arrives late.

3. The semantic dependence of the sequence of
messages explains why semantic information is not
subject to the laws of additivity, communicative-
ness, and associativity.

4. The value of semantic information for the
recipient depends on the time, energy, or material
resources required to create or receive it. This con-
clusion has significant theoretical implications be-
cause it emphasizes the objectivity of obtaining in-
formation.

5. The content of information depends on its
form of fixation, presentation, or transmission. Dif-
ferent methods can encode, transmit, or store the
same message. The quality of the information will
not change. This implies another important property
of semantic information: its ability to transform
(Niemets, 2005b).

All these properties of semantic information
make it possible to characterize its kind, namely
scientific information, as a special kind of infor-
mation that exists in the mind at the level of the in-
dividual in the form of an individual thesaurus or
society as a whole in the form of a generalized the-
saurus. Together with other elements of scientific
theory, it presents a scientific picture of the world in
the public consciousness. We define "scientific in-
formation" as logical data gathered during the cog-
nitive process, which accurately depicts natural phe-
nomena, societal norms, and thought processes, and

-262 -



ISSN 2410-7360 BicHuk XapKieCbK020 HauioHarbHO20 yHisepcumemy imeHi B.H. KapasiHa,

finds application in social and historical contexts
(Niemets, 2005a). As a result, the level of scientific
development in society becomes the most important
criterion for assessing the latter's progress. The en-
tire development of the global social and geograph-
ical system demonstrates that the role of science and
information in society is constantly increasing.

Many researchers refer to this phenomenon as
an information revolution, a term further validated
by the swift advancement of communication meth-
ods. This is fundamental to the formation of the in-
formation society. The development of scientific
knowledge is influenced by external causes, such as
the manifestation of society's needs and the for-
mation of the social order, as well as the presence of
a diverse system of internal contradictions in sci-
ence: “...Between the historical limitations of
knowledge and the unlimited creative possibilities
of science, between truth and error, empirical and
theoretical, new fundamental facts and existing the-
ory, new and old theories, competing hypotheses,
theories...” (Scarecrow, 2004).

There is no generally accepted solution to the
problem of quantifying the quality of information.
Integral assessment of the qualitative informative-
ness of the thesaurus, which has a complex multi-
level structure with complex and ambiguous con-
nections between different branches of the concep-
tual tree, is a very difficult task, even for a relatively
small field of science. It is much more difficult (if
not impossible) to assess the integral qualitative in-
formativeness of the entire scientific knowledge sys-
tem of contemporary humanity. However, there are
currently some approaches to solving this problem.
The works (Niemets, 2008; Niemets, 2003) most
fully describe the statistical approach that K. and L.
Niemets proposed to assess the informativeness of
the conceptual apparatus in order to optimize the
educational process.

It can also be used to solve these problems.
Conceptually, the approach focuses on the funda-
mental "bricks" of any science's structure, and the
guantity of these concepts in the thesaurus dictates
the science's information capacity. This means that
the degree of development and diversity of the con-
ceptual apparatus reflects the ability of this science
to describe, explain, and predict the world's phe-
nomena in varying detail, more or less. This ap-
proach uses K. Shannon's formula to calculate the
amount of information in the concept tree based on
the probability of individual concepts.

Concluding the discussion of information quali-
ty, we note that in the future we will use the local
concept of "volume of accumulated and processed
information." The need for this arises because part
of the information extracted from the environment is
amenable to scientific analysis and complements the

thesaurus; the other part remains undeciphered and
"forgotten". As society develops more and more in-
formation and improves scientific research methods,
the ratio of these portions of information changes
over time. Therefore, the above concept refers to the
entire volume of scientific information withdrawn
from the environment and "remembered" by society.

It follows from the above that information
passes the stage of scientific analysis and eventually
turns into knowledge, which symbolizes the "memo-
rization" of information in the consciousness of a
person or society. According to V. Kusherets,
knowledge is the ultimate reflection of a certain side
of objective reality in human consciousness in the
form of ideas (concepts, ideas, etc.) (Kusherets,
2004). Therefore, knowledge is both objective and
subjective. As society disseminates and introduces
knowledge into the public consciousness, it gradual-
ly liberates itself from the subjective ideas of an in-
dividual or a limited society, leading to its objectifi-
cation. Thus, society transforms empirical infor-
mation about individual events, phenomena, or pro-
cesses into generalized, abstracted, strict, and unam-
biguous scientific information. The importance of
this transformation of information is difficult to
overestimate because knowledge and the scientific
information generated by it in communication (re-
gardless of the method of communication) play an
extremely important role in the evolution of society,
its needs, and its interaction with the natural envi-
ronment.

We have highlighted above the key characteris-
tics of scientific information, which include deci-
phered, generalized, and "memorized" semantic in-
formation. Here, we will examine various aspects of
scientific information transfer and its crucial role in
shaping the interaction between society and nature.
First of all, we note the importance of ways of
transmitting scientific information.

Information can be transmitted in space and
time (Niemets, 2005b). Existing means and channels
of communication disseminate new scientific facts,
discoveries, and generalizations, constituting the
first method of communication (Niemets, 2008). The
second way of communicating is through the
through the storage of information in a preserved
form on various media, which allows to withdraw it
at the right time. When we consider society as a
complex social system in interaction with the natu-
ral environment, we inevitably understand that soci-
ety's needs are not a random product of its develop-
ment (Niemets, 2012). Their formation is closely
connected to the possibility of satisfying these needs
through the use of natural resources, which in this
case are involved in the economic activity of society
and, together, form a multisystem of environmental
management. It possesses a universal energy capa-
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ble of meeting any social need. The current opera-
tion of natural systems expends one part of this en-
ergy, while the remaining portion remains in its po-
tential form. New knowledge (scientific infor-
mation) through changing the goals of environmen-
tal management and the development of more ad-
vanced technologies and means of environmental
management releases the potential energy of the
multisystem and directs it into an active channel. As
V. Kusherets notes (2003), scientific information is
not a material engine of the multisystem; it releases
material forces (energy, material), transfers them

from the latent state to the active one, and activates
environmental management.

This feature of scientific information and
knowledge in general, namely the ability to initiate
material actions in the multisystem of environmental
management, gradually turns into an important stra-
tegic resource.

From the point of view of the role of infor-
mation in human-geographical research in determin-
ing the level of development of society and its evo-
lution, it is worth noting the following possibilities
of using information (Fig. 1.2).

Data collection and geodatabase preparation. Geodata sources
include statistical data and satellite images. This allows us to receive

information about changes in land use, urbanization processes, and
the state of the environment. Geographic information systems are the
main tool for storing, analyzing, and visualizing geodata. They allow us
to integrate various types of information and create cartographic
models that help identify patterns and trends in spatial development.

Analysis of spatial structures and processes. The analysis of spatial
regularities and correlations helps to reveal exactly how, with what
intensity and interdependence, social, economic, and ecological factors

interact in different territories. These studies make it possible to create
models for forecasting the development of the geodemographic system,
urbanization processes, transport systems, migration flows, etc.

Socio-economic analysis, specifically data analysis that characterizes the

employment,

demographic system, its structure, and distribution, identifies categories
such as birth rate, mortality, migration, labor resources, population
types of economic activity,
communications, industrial zones, etc.

resource use, transport

Urban analysis: the use of information to create effective plans for the
development of urban areas, including transport infrastructure, residential
areas, green areas, and other important components of the urban

environment.

Urbanization processes,
segregation, and gentrification are the subjects of study.

urban area renovations, social

Fig. 1.2. Using the information approach for certain cases of human-geographical research
(constructed by the authors)
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In the future, information will be the primary
form of capital, not land, production means, money,
or technology. This determines the emergence of
property relations to scientific information, making
it the most expensive product that can be accumu-
lated, sold, or bought. Computer science focuses on
the exchange of scientific information through
communication channels, its processing, transfor-
mation, coding and decoding, and the identification
and removal of obstacles. Obviously, the importance
of semantic analysis and computer science in the
transition to an information society will continue to
grow.

Conclusions. Information in human geography
plays a fundamental role, providing the basis for the
analysis, interpretation, and prediction of social and
spatial processes. The interdisciplinary significance
of this concept lies in its ability to combine data
from different fields of knowledge and contribute to
a comprehensive understanding of the complex in-
teractions between humans and nature. After analyz-
ing the most common philosophical concepts of in-
formation, such as attributive, functional, and an-
thropocentric, we can observe that each of these
concepts has its supporters, leading to an ongoing
discussion among scientists that has yet to settle on
a single point of view. Therefore, a multitude of def-
initions and interpretations of information exist to
solve applied scientific problems related to the study
of information exchange, which vary depending on
the subject area and the study's task. Particularly in
human geography, environmental management and
social (public) management serve as typical exam-
ples of the management process, inextricably linked
with information. We can group the wide range of
different definitions of “information” based on its
role and function, which include its use as an indica-

tor of evolution, a gauge of system heterogeneity
and disorder, and a semantic object. Accordingly,
information from the perspective of human geogra-
phy is a set of data, knowledge, and messages about
the spatio-temporal characteristics of social, eco-
nomic, cultural, and environmental processes that
allow analyzing, modeling, and interpreting the in-
teraction between humans and nature. We use this
information to study the distribution of human activ-
ities and natural resources, plan and manage territo-
ries, analyze dynamics and transformations in spa-
tial structures and communication networks, and
understand their impact on society. This concept
closely relates to the phenomenon of synergy, which
is the ability to self-improve and self-develop open
systems, as information always serves as an incen-
tive for development.

From the point of view of the role of infor-
mation in human-geographical research in determin-
ing the level of development of society and its evo-
lution, it is worth noting the following possibilities
of using information. These are the collection and
processing of primary geodata, which allows to in-
tegrate various types of information and create car-
tographic models that help identify patterns and
trends of spatial development and conduct socio-
economic and urban analysis. It allows us to identify
the features of the demographic system, determine
its structure and distribution, and characterize such
categories as fertility, mortality, migration, labor
resources, employment, types of economic activity,
use of resources, transport communications, indus-
trial zones, and the course and transformational con-
sequences of urbanization processes. In further stud-
ies, the authors plan to prepare a model illustrating
the role of information in the processes of territorial
management, regional development, and restoration.
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CTaBJICHO aHaJi3 MOIEpPEeIHIX 3aKOPAOHHUX Ta BITYM3HSHHUX JOCII/DKEHb PI3HUX HAayKOBHX HAIPSMIB, IPOAHAI30BaHO
HaiolbIn nowmupeHi Qinocoderki koHuenuii iHGpopmanii: arpuOyTUBHY, (QyHKIIOHAIBHY Ta aHTPONOUECHTPUYHY. Y
BHpINICHHI MPHUKIAJHAX HAYKOBUX 3a]ady, MOB’S3aHUX 3 JOCIIDKCHHAM iH(POpPMAIiifHOro OOMiHY, B 3aJIe)KHOCTI Bif
MpeaMeTHOI 00MacTi i 3aBIaHHS JOCIHIIKEHHS ICHYe BeNMKa KUTBKICTh BH3HAYEHB i TIyMadeHb iHpopmarmii. Y crarTi
MIpOaHali30BaHO KOHIIEIIi1, Teopii iHpopmalii, IKi BHKOPUCTOBYIOTECS B iHQOpMaIiitHii reorpadii sk BUXiIHI Ta 6a30-
Bi, PO3ISIHYTI NMediHIil TOHATTA «iH(pOopMaIis» Ta 0cOOMMBOCTI 1 BUKOPUCTAHHS y CYCIIJIBHO-TeorpadiyHux JOCIHTi-
JDKEHHSX 3 OISy Ha IXHE MDKIUCIUILTIHApHE 3HaueHHs. Ha OCHOBI MPOBEEHOT0 aHANi3y aBTOpaMu Oyiio 3alporoHO-
BaHO y3araJbHEHE TPaKTYBaHHS MOHATTS «iH(POPMAIlis» 3 MO3UIII CycIiabHOI reorpadii, 00IpyHTOBAHO ii POk y CycITi-
JIbHO-TeorpadiuHuX JoCiKeHHsX. 3o0kpeMa aediHinis «iHdopMallis» Mae HMIMPOKE KOJIO Pi3HOMAHITHUX BH3HAYEHb,
SIKI MOYKHa 3TpYITyBaTh BITHOCHO J10 11 poui Ta (yHKILIi, a came: K MOKa3HUK €BOJIIOLT, Mipy HEOJHOPIIHOCTI 1 HEBITO-
PSIIKOBAaHOCTI CUCTEMH Ta 00’€KT CeMaHTHKH. 3 Mo3ulii cycmiibHoi reorpadii iHpopMalis — 1ie CyKyIHICTh JaHHX,
3HaHb 1 TOBIJIOMJIEHb MPO MPOCTOPOBO-YACOBI XaPAKTEPUCTUKH COLIAIbHUX, EKOHOMIYHUX, KYJBTYPHHUX Ta €KOJIOTTYHHX
MPOIIECiB, SIKi TO3BOJISIOTH aHATI3yBaTH, MOJCIIIOBATH Ta IHTEPIPETYBATH B3aeMOi0 B cuctemi «Jlroauna-IIpupomay.
[Hdopmaris — 1ie 3aBXM CTUMYI JUIsl PO3BUTKY, TOMY 3 J@HUM IOHSTTSM TICHO ITIOB’sI3aHe SIBHIE CHHEPri3My — 37aT-
HICTB JI0 CaMOBJIOCKOHAJICHHSI Ta CAMOPO3BUTKY BIJKPUTHX CHUCTEM. PO3KPHTO OCHOBHI IPOTHPIYYS MDXK COIlyMOM Ta
MIPUPOJIOI0, PO3IISIHYTO OCHOBHI IIPHHIMITY B32€EMOJIIT CyCITUILCTBA 1 MPUPOJHUX CUCTEM B MYJIBTUCHCTEMI MPUPOOKO-
PHUCTYBaHHS; BUCBITIICHI i/1e1 CTaHOBJIEHHs KOHILEMIIH COI[IOr€0CHCTEMH Ta COLIOTeOINpOoIeCy, PO3KPHUTI 0COOINBOCTI
BTUIEHHS i/1e#l y cycriibHO-TeorpadiyHnX AOCHiKeHHIX. Y MallOyTHbOMY aBTOpaMH 3aIUIaHOBAHO ITiATOTOBKY MOJIEII,
sika Oyzie LTIOCTpYBaTH poiib iH(OpMaIii y npolecax TEpUTOPIaIbHOTO YIPABIIHHS, PEriOHaJIbHOTO PO3BUTKY Ta BiJHO-
BJICHHSI.

Knirouoei cnosa: ingpopmayis, ingpopmayitina 63acmoois, npupoooxopucmyganus, cucmema «Jloouna — Cycninbce-
meo — Ilpupooay, coyioceocucmema, coyioceonpoyec, CyCnitbHo-2e0cpapiuni 00Cai0NceH s, CMIUKUL PO3GUMOK.

BHecoK aBTOpIiB: BCi aBTOpPM 3p0OUAKN PiBHMIN BHECOK Y L0 poboTy Haaiiiwna 15 KeiTHA 2024 p.
KoHdniKT iHTepeciB: aBToOpU NOBIAOMAAOTb NPO BiACYTHICTb KOHONIKTY iHTepeciB MpwitHaTa 18 TpasHa 2024 p.
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