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Abstract. Relevance. Over the past few years, there has been a worldwide trend towards an increase in cancer morbidity
and mortality. Health officials and epidemiology researchers often use disease maps to identify potential disease groups.
Cartograms are cartographic images of various territories that contain information not about the area of the occupied territory,
but about a variable of interest to the reader, for example, the population or a specific disease. This tool has been used for data
visualization for more than a century, but right now it is becoming increasingly popular to display patterns and directions of
changes in the world around us. The introduction of cartograms into the healthcare sector is gradual, depending on the results
obtained in the development of various types of cartograms. It is difficult to fully assess the importance of collecting and
analyzing information about the course of cancer. However, with the improvement of this system, good results can be achieved
in preventing the occurrence of oncological diseases and increasing the level of cancer care provided. The purpose of this study
is to analyze existing information about cartograms used in oncology. This publication discusses issues related to the need to use
cartograms in oncoepidemiology, the causes of oncology, the advantages of using cartograms to consider a variety of diseases
from simply infectious to HIV and technical issues related to geographical visualization, related problems and ways to solve
them. Cartograms are a tool that clearly demonstrates the changes taking place in a small area, for example, in a certain area,
within a large territory, for example, an entire republic in a format that can be perceived by all users and “readers” of cartograms.
Conclusion. Oncology is a disease that spreads through the population by leaps and bounds. In this regard, it is necessary to
collect as much statistical data as possible for more accurate predictions of the outcome of the disease, treatment of oncology
and, most importantly, the preparation of preventive measures for this disease. Digitalization of healthcare in the form of digital
cartograms will undoubtedly help in this.
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Introduction

Oncology is the leading cause of death worldwide,
regardless of the level of development of the country and
the income of the population. According to the literature,
the cancer epidemic will only grow. To date, there are no
such technologies that could manage oncology. There
is a possibility of reducing the fatal outcome with early
diagnosis of cancer, and humanity also needs to take
control of its health into its own hands, since a negative
lifestyle increases the risk of cancer. Similar lifestyle-
related risk factors include tobacco use [1, 2], lack of
physical activity, overweight, and situations associated
with deterioration of human reproductive function [1].

The most dangerous oncological diseases are those
associated with neoplasms of the pancreas, liver, lungs
and bronchi, prostate/chest, colon, rectum and ova-
ries [3]. The greatest danger lies in the fact that most
cancers do not have obvious symptoms until the disease
reaches the terminal stage. Early cancer diagnosis is an
important step in the treatment of cancer, but it does not
always help. Research in the field of oncology is carried
out everywhere and constantly, respectively, cancer
biomarkers have long been nothing new to anyone,
but it is still difficult to apply them in early diagnosis
of cancer. Thus, to date, the research and discovery of
biomarkers that will allow the detection of cancer even
with an asymptomatic course is a priority task of basic
research in oncology [3, 4].

One of the most important criteria in the field of
cancer healthcare is patient survival. In The Lancet [5],
one of the publications reports that the survival rate of
cancer patients has increased in recent years, but this

HEALTH POLICY AND PUBLIC HEALTH

is not typical for the global community as a whole,
although the welfare of countries is also important [5].
However, the different financial well-being of countries,
cities and each individual is not the root cause of cancer.
One of the generally recognized factors in increasing
the incidence of cancer is the high level of urbanization
and industry in the regions where the population of
a particular country lives. The environmental component
of this issue is putting more and more pressure on the
health of the population, as residents are increasingly
exposed to various types of pollutants of a natural and
man-made nature, many of them are potential carcino-
gens [6]. According to WHO, up to 90 % of cancer cases
can be caused by an unstable environmental situation
in a human habitat [6, 7]. To date, most often statistical
data on mortality and survival are calculated for the
region, the city, at best an administrative urban area
and no less. However, the actual oncoepidemiological
situation in small towns or areas of a large city is not
being investigated [6]. Thus, the purpose of this work
is to analyze the mapping of oncological diseases de-
pending on the region of residence of the population.

Cartograms

Cartograms have a whole history of development,
which strives for further development and is subject
to constant modification, adapting to user requests.
According to the literature [8], the first cartograms in
medicine were introduced and used in 1926 by Wallace.
Cartograms were developed for the state of lowa in the
USA and diseases marked with colored labels were
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used as a variable in them. This was done in order to
analyze the morbidity situation in this state in order
to understand the prevalence of infections and track
the real foci of occurrence, that is, the more tags are
concentrated in one place, the higher the probability
that a focus is found in this particular area. In 1955,
Ian Taylor conducted similar studies only in London,
drawing up an “epidemiological map” of the spread of
polio based on the results of his research [8].

Further, in 1970, Melvin Howe introduced a car-
togram in the second edition of his Atlas of Mortality
from Diseases. This map was externally formed from
geometric shapes (squares and rhombuses), which
meant various settlements. These figures were painted
in certain colors depending on the studied disease by
age and gender.

Back in 1965, in the USA, M.E. Levison and W. Had-
don [8, 9] began using cartograms of New York in order
to track the geographical prevalence of Wilms tumor or
cervical carcinoma. And further in 1971, based on the
data and experience already obtained, these scientists
managed to share their experience of using cartograms
when creating a similar map for the flu epidemic [9, 10].

The digitalization of cartograms in the USA began
its development in 1985 by a group of scientists led by
S. Selvin [11]. The process of introducing computer tech-
nologies in this area at that time did not receive a wide
response, since scientists were only introducing man-
made cartograms into everyday life, and they were already
offered to create them on computers, this created more
difficulties than one might have expected. Thus, at that
time, it was possible to get acquainted with only a series of
cartograms on mortality (from various diseases) depending
on the region in the atlas of Great Britain [11].

An accessible and improved algorithm for the de-
velopment of cartograms, which can be used in medical
mapping, began to be introduced into the world commu-
nity relatively recently, in the period from 2018 to 2020.
Its action is based on the physics of heat transfer [8, 12].
The strategy of this algorithm allows you to create a re-
lationship between the density of a variable and changes
in the size of territories on the map. For example, on the
map, which describes statistics on mortality caused by
vitamin A deficiency, the territory of Pakistan, which is
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the epicenter of mortality for this reason, is marked as
a large territory, in contrast to this, the territory of Brazil
is not marked on this map at all, since even low mortality
associated with deficiency is not recorded in this country
of this vitamin. The use of this methodology makes it
possible to divide regions by mortality without paying
attention to the territorial component of states [8].

One of the decisive factors for creating maps is
their availability. And this factor faces the challenge
of collecting and evaluating data at the international
level. To date, we can track the improvement in the
statistics of the data provided by WHO. There has been
an increase in the number of States that provide data
for the formation of global statistics. However, due to
the large amounts of information, it is worth stating for
sure that the quality of the data provided to WHO is
different. The baseline data, which is publicly available,
includes an indicator of the level of uncertainty for each
country for each cause, as well as a set of confidence
limits for all-cause mortality in each country. Even in
what is the most reliable, there are still problems of
uncertainty. However, according to literary sources,
today the modernization of processes is still underway
and there has been an improvement in the situation
compared to ten years earlier. An indicator of these
improvements is the report “World Mortality in 2000:
Mortality tables for 191 countries”, which was published
because this information is key to shaping the further
development of health policy [8].

Today, ordinary users have free access to various
cartograms, this is a manifestation of progress, as people
can assess the situation of morbidity and mortality
around the world, thereby increasing their horizons and
being inspired to reduce factors that can affect health.
One of the publicly available maps related to medicine
is the Worldmapper project map (Figure 1) [8]. This
map consists of items that contain information about
medical personnel working in hospitals, HIV prevalence,
maternal mortality, stillbirth, infant mortality, malnu-
trition and other information. However, this medical
orientation of the card is not only its one direction, it
is multifunctional and, due to the digitalization of its
processes, it can also illustrate information about wars,
education, etc. [8].
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Fig. 1. Worldmapper 413 map: Mortality from vitamin A deficiency in 2002

Cartograms in oncology

According to U.K. Zhumashev, for the population
of any region, it is necessary to conduct a comprehen-
sive medical and geographical zoning of the territory,
which will allow assessing the impact of the environ-
ment on the health of the population [13]. Such zoning
will make it possible to clearly trace the quantitative
and qualitative dynamics of survival, mortality and,
most importantly, will provide an opportunity to
identify the root cause of such a devastating human
problem as cancer. This interdisciplinary approach,
which includes geography, medicine, and ecology,
will make it possible to study the peculiarity of the
prevalence of oncological diseases within the frame-
work of natural objects and industrial and territorial
complexes [9].

Mapping in oncology is a rather interesting way
to conduct analysis, obtain statistical data on the
distribution of the incidence of cancer survival and
mortality, and study spatial correlations of the studied
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diseases. L.P. Volkotrub believes that oncological
mapping is an excellent way to conduct research in
the field of oncology to identify the causes of this
disease, assess the prevalence of cancer depending
on the region, the area of residence of patients, for
subsequent assessment and identification of risk
zones. A cartogram is a kind of map of the preva-
lence of the disease, which, in addition to territorial
information, contains information about survival,
mortality, various stages and features of the course of
the disease in the form of colored notes and sketches
for greater clarity. To date, technological progress
simplifies mapping, since this process is already
automated [6]. There are many examples of the use of
mapping in oncology, for example, in the publication
of M. Sh. Osombaev and co-author. A cartogram of
the incidence and mortality of colorectal cancer in
the world is vividly presented, which clearly demon-
strates the territories affected by this disease (Figures
2 and 3) [14].

219



Samsonov Y.V, Kostin A.A. Bectauk PYJH. Cepwsa: Megununa. 2024. T. 28. Ne 2

Fig. 2. Cartogram of the incidence of colorectal cancer in the world

Fig. 3. Cartogram of colorectal cancer mortality in the world
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In the publication of V.M. Merabishvili and col-
leagues a more detailed distribution of standardized
indicators of lung cancer incidence in the male and
female populations of the Northwestern Federal Dis-
trict of the Russian Federation, as well as the index

of reliability of accounting for lung cancer at the re-
gional level, is demonstrated, the cartogram presented
below in Figures 4, 5 and 6 was prepared by Doctor
of Medical Sciences I.A. Krasilnikov and taken from
this article [15].

Fig. 4. Distribution of standardized lung cancer incidence rates in the male population of the Northwestern Federal District
of the Russian Federation according to [15]

Fig. 5. Distribution of standardized lung cancer incidence rates in the female population of the Northwestern Federal District
of the Russian Federation according to [15]

HEALTH POLICY AND PUBLIC HEALTH
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Fig. 6. The index of reliability of accounting for lung cancer according to [15]

Epidemiological analysis has a long history of
mapping diseases and related medical and socio-
demographic data. Cartograms are used to study pat-
terns occurring in space in order to identify a causal
relationship between the occurrence of a disease [16,
17]. According to statistics, visual analyzers analyze
information best, which is why epidemiological maps
are created and based on their visual analysis, there is
a possibility of detecting the “root causes” of diseases.
In addition, cartograms are the final product formed
during the coordinated work of the cartogram creators
and a group of scientists who collected and analyzed
information before publishing it to the general public.
In addition, public unrest over this issue stimulated
the development of automated systems for building
maps [16-19].

Advantages and disadvantages of mapping

But not everything is so rosy, despite the large
number of advantages in the development of cartograms,
there are also disagreements about their use. On maps,
territories are most often defined sectors, highlighted by
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some attribute, in our case by the prevalence of oncolog-
ical diseases. A number of scientists believe that when
ordinary readers perceive maps, there is a possibility of
being misinformed, since those sectors that are marked
on them may simply be the result of random variation
or a slight degree of clustering of similar values. In
this regard, this area of research focuses on the fact
that creating cartograms requires a large amount of
resources to determine their statistical significance. For
this reason, the transmission of statistical uncertainty is
an important problem in disease mapping [16].

This fact is the main problem in epidemiological
mapping and is openly recognized by cartographers,
especially difficulties arise when mapping rare diseases
and uneven spatial distribution of the main population.
These factors influence and exacerbate each other, since
the standard map may pay disproportionate attention to
geographically large but sparsely populated areas, and
these same areas have relatively unreliable observed
incidence rates, which is reflected in their large standard
errors or related statistics. In this regard, a problem
arises for the so-called “map readers”, since it will be
difficult for them to visually distinguish statistically
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significant sectors and areas with high incidence rates,
but not statistically significant due to the small sample
size [16].

But not everything is so hopeless, in the publication
of J. Barry [16] proposed a method that can avoid a dis-
proportionate visual emphasis on geographically large
but sparsely populated areas — population density equal-
ization maps, or “cartograms”. In his understanding,
a cartogram is a map on which the shapes of districts are
changed in such a way that their size is proportional to
a certain variable, usually the population. This leads to
a uniform density of variable population, which is why
cartograms are also called density equalization maps
[19]. Population cartograms, used as a basis for disease
mapping, reduce the size and, consequently, the visual
identification of sparsely populated areas in which high
incidence rates can occur exclusively by chance [16].

The advantage of the proposed geovisual analytics
system is that it supports the rapid determination of sta-
tistical significance for user-defined regions consisting
of several districts or parts of districts. Essentially, it
supports a truly exploratory analysis, using the visual
perception and spatial thinking of the map reader to
identify and evaluate sectors that are unknown in ad-
vance and may not be detected by automatic search
methods. Most standard statistical significance tests are
applicable to pre-defined areas and are therefore prob-
lematic in a research framework due to the problem of
testing multiple hypotheses. To support the assessment
of the statistical significance of a posteriori defined
areas, we use scanning statistics, which provides a more
rigorous test based on the probability of a given cluster
appearing anywhere on the map under the null hypoth-
esis. The compactness measure is also used to mitigate
problems that arise when considering irregularly shaped
clusters [20].

Geographic visualization-problems
and solutions
The main problem in the visualization of conven-
tional maps is the comparison of geographical data with
information on morbidity. When studying the map,
untrained readers may encounter incorrect interpretation
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of the results. For example, when studying any patterns
of the occurrence of diseases, their large dynamics can
be traced in small territories, and in large territories there
is a low level or complete absence of manifestations of
the disease, however, due to the difference in territories,
the information that “readers” study is distorted.

Cartograms are well suited to solve these problems.

Emile Levassera is the founder of modern car-
tograms by area [21, 22]. His work is based on rectan-
gles that differ in size, which are variable and indicate
some kind of criterion. These rectangles are grouped
according to their geographical location, for a better
interpretation of the results.

The basis of D. Dorling maps [23] are circles whose
size corresponds to the selected variable, without pre-
serving the natural topography.

The first computer cartogram was created by Waldo
Tobler and called a “pseudo-cartogram”. Its structure
incorporated the functions of expanding or contracting
regions in latitude and longitude in order to achieve an
equal density of values.

The method of M.T. Gastner and M.E.J. New-
man [24], a type of W. Tobler maps called density
equalization maps, is based on the diffusion process.
During this process, the geography expands until
a uniform density of the selected variable is reached,
which leads to distortion of real geographical data.
This method provides the ability to change parameters
to adjust the degree of geographical conservation and
achieve uniform density. The development of a density
equalization visualization method was supposed to solve
problems related to spatial resolution, small sample
sizes and variable population density.

The development of the algorithm by M.T. Gast-
ner and M.E.J. Newman aimed to simplify the use of
cartograms. However, when using a cartogram with
a high resolution of a large area and high heterogeneity
of data, data visualization problems arise [25].

To date, public health researchers and epidemi-
ologists have recognized the benefits that cartograms
can bring to identify many groups of diseases. More
recently, cartograms have been used in the United States
to display the prevalence of obesity. This was done to
assess the relationship between obesity and various
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socio-economic factors by policy makers, taking into
account geographical and social inequalities. In another
study, Appalachian County was singled out, the situation
with dental services was considered there, and despite
the high demand for these services, the level of services
provided and the number of dentists left much to be
desired, compared with other counties whose population
was many times larger. In North Carolina, cartograms
were used to describe the epidemiological situation of
hypertension during pregnancy, as well as to assess
the spread of diseases and plan medical interventions
during pregnancy. A significant contribution to public
health is the fact that cartograms can help describe
the distribution of populations living with HIV and
HIV-related outcomes by showing where populations
and regions that are more susceptible to the disease live,
through the simultaneous use of colors, patterns and
geometric shapes; this contrasts with cartograms that
allow for differential coloring or drawing only within
natural geographical or political boundaries [26, 27].
In the publications of M.U.G. Kraemer with colleagues
and the article. D.E. Sack with colleagues [26, 27] the
authors emphasized the importance of cartography in
infectious disease research and discussed the extent of
its capabilities when used for geographic mapping of
disease risk, which is especially important when study-
ing diseases or populations that are strongly influenced
by geography and time, including people with HIV. For
the global community, it is necessary to understand the
distribution of the population, since then it is easier to
assess risks (for example, contact with another person
with HIV). Modern computing technologies, com-
bined with greater availability of spatially continuous
data, have proved particularly useful in identifying the
heterogeneity of the risk of infectious diseases. Using
mapping to create density-aligned maps eliminates the
problems associated with exaggerating the importance
of low-density areas and hiding potential sectors in
high-density urban areas. This provides a platform for
implementing public health measures. The ability to
determine the distribution of key population groups and
predict the results is of paramount importance when it
comes to planning further actions, identifying specific
measures and attracting funding [27].
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One of the problems when creating cartograms is
the fear of reloading too much information into it, which
can confuse the “readers” of cartograms. However, this
coin has a second side, experts in the field of oncology,
on the contrary, prefer to get as much information and
details as possible. The solution is to use interactive
technologies — this is a design feature of modern car-
tography methods that can be used to include additional
information without overloading the user. Effective
interactive user-oriented actions lead to rapid, gradual
and reversible changes on the designed display [28].
M. Monmonier and S. Kolobakin with colleagues [28,
29] recommend the use of interactivity so that all users
can study and use the map to obtain additional infor-
mation and provide a more informative and interesting
interpretation of the results. The user or reader will be
able to switch between different interfaces, variables,
map views and even receive several predicted outcomes
for the treatment of patients. This is a good way for
users or readers of such maps to get all the answers
to their questions and analyze all the information in
general. It is also worth considering that the needs of
the audience are always changeable and are a priority
for the creators of the map, which is why interactivity
will make the process of information consumption
more dynamic and interesting. The advantage of user
interaction with maps is the fact that it helps to collect
more data, assess the spatial distribution of diseases
and allows you to explain the presented statistics and
their relationship.

There is such a thing as online atlases. So the use
of interactivity will just improve the performance of
these resources. Interactive design features present on
online cancer maps include tooltips, drop-down menus,
data selection, zooming and panning, which allows
users to explore the map as needed and provides display
flexibility [28].

Thus, all of the above is a great help in the de-
velopment of the atlas of cancer. Map makers should
consider using additional mapping methods, and it is
also worth paying attention to the needs of the audience
that “reads” such maps, time intervals, and financing.
However, effective communication of cancer statistics
to the public is of paramount importance. The advantage
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of the old type of cards is that they are more familiar
in shape to more people, but it is a clear fact that they
can give a wrong perception of information. Public
atlases can be useful educational tools and are used
everywhere in healthcare. Already, many statistics are
commonly used in the analysis of the primary symp-
tomatic manifestations of cancer. It is often possible
to see morbidity rates or coefficients that show how
much the region is above or below the average level.
Interaction with maps is an important component of
publicly available atlases, and with the development
of modern technologies, it is becoming easier to use.
Map and atlas developers need to provide access to as
many users as possible with as much information as
possible. Thus, the development of cartograms evolves
to publicly available atlases.

Regional spread of oncology

When studying issues related to the spread of
oncology at the level of one country, one can observe
heterogeneity of results, which is associated with dif-
ferences in population and their habitat. However, the
issue of the relationship between the region and cancer
outcomes is interesting and open, it should be given
attention at the level of the socio-ecological structure

of healthcare. It is necessary to analyze the impact
of the region on a cancer patient in order to possibly
identify new aspects related to the disease itself. When
detecting differences in the spread or manifestation of
cancer at the regional or national level, the main thing
that medical personnel should do is to correctly interpret
the results to determine whether they are genuine or
statistically insignificant, in order to avoid false positive
results. Regional differences exist. Regional differences
lead to lower absolute survival in one region compared
to another. In the article by B.E. Wilson with colleagues
it is described that 50.5 % of patients in the Asia-Pacific
region received additional anticancer therapy after the
study, compared with 28 % in the Western region. The
frequency of subsequent use of anticancer therapy was
53.9 % in the Asia-Pacific region, compared with 45.2 %
in the Western region [30].

If we analyze the situation in Russia, according to
official data from Internet sources, by 2020278,992
people died from malignant neoplasms, 3,940,529
people are patients with an established diagnosis of
malignant neoplasm, 296.9 billion rubles were spent
by the state on providing medical care to patients with
cancer. On the figure 7, taken from the source [31], there
is demonstrated the prevalence of cancer in Russia.

Fig. 7. Severity of the problem in the regions of Russia
(from A to E, the prevalence from the lowest to the highest is highlighted in colors) according to [31]

HEALTH POLICY AND PUBLIC HEALTH
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The authors argue that “low morbidity is not al-
ways an indicator that everything is good in the region,
but may indicate that the procedure for detecting and
registering new cases is working worse in the region.”
The authors cite breast cancer as an example. This
type of cancer is not associated with external negative
behavioral habits, for example, smoking, etc., which can
form a relationship with the incidence of this particular
type of cancer in a particular region. The standardized
incidence rate of breast cancer in women, according
to 2018 data, is 51.6 per 100 thousand. The average
value for all regions was 49.9 people, that is, in half
of the subjects, the value of the indicator did not ex-
ceed this limit. However, in some regions it deviated
significantly from the median, among them: Nenets
Autonomous District, Republic of Dagestan, Republic
of Sakha (Yakutia), Republic of Kalmykia, Udmurt
Republic, Republic of Altai, Chukotka Autonomous
District, Sevastopol, Leningrad Region, Perm Territory,
Republic of Buryatia, Jewish Autonomous District,
Chuvashia [31].

When analyzing the situation in Russia, it was
found that the following regions took precedence in
terms of favorable outcomes in the rating of regions
of the Russian Federation in terms of the scale of the
problem: Kaluga Region, Kamchatka Territory, Kras-
noyarsk Territory, Murmansk Region, St. Petersburg,
and Tomsk Region. In all regions, good early diagnosis
and a high level of qualified medical care were noted.

The least favorable situation in the work of the
oncological service has developed in the Republic of
Adygea, the Republic of Altai, the Republic of Dag-
estan, the Republic of North Ossetia— Alania and the
Kostroma region. These regions are characterized by
poor diagnosis in the field of oncology. In the Republic
of Adygea and the Republic of North Ossetia, there is
a low level of therapy for the detection of malignant
tumors. In the Republic of Dagestan and the Republic
of North Ossetia and the Kostroma region, there are
high detection rates at late stages, and in the Kostroma
region, Adygea and Altai there are some of the highest
mortality — to-morbidity ratios for five nosologies.
Migration of patients for treatment to other regions is
noted in all regions.
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Thus, the cartograms in this example perfectly
demonstrate the situation in the field of oncology
within one country. Looking at the map, you can im-
mediately assess the position of each of the 83 regions
of the Russian Federation and make assumptions about
why they have low or high activity in the spread of
cancer [31].

Conclusion

Oncology is a disease that spreads through the
population by leaps and bounds. To date, there is no
exact data on why and at what point in certain people
cancer cells begin to divide uncontrollably. In this
regard, it is necessary to collect as much statistical
data as possible for more accurate predictions of
the outcome of the disease, treatment of oncology
and, most importantly, the preparation of preventive
measures for this disease. Digitalization of healthcare
will undoubtedly help in this. And one of the ways
to collect data and visually analyze the oncological
situation at the global and regional levels is the use of
cartograms. The use of cartograms radically chang-
es the clinical workflow, providing both healthcare
providers and patients with access to big data-based
information. Experiential medicine is being replaced
by a scientifically based, patient-centered approach.
Given the state of geographic information systems
and increasingly powerful analytical software, car-
tograms should be embedded, accessible and reliable
tools that complement traditional cartography in
visualizing important epidemiological data. The use
of cartograms to determine the geographical spread
of oncology worldwide is a necessity. Modern car-
tograms are a tool that demonstrates the territories
where cancer patients live in a more diverse and clear
way, compared with using only cartographic methods.
The developers have built in functions that allow you
to visualize changes in small areas or vice versa in
larger areas. However, it is worth recognizing that
today the world community still needs a more in-
depth study of the issues of formation, construction,
and development of cartograms in order to adapt to
the needs of a changing world.
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KapTorpaMMbl B OHKOJIOr'MU. aHaIn3 perMOHaﬂbHOﬁ CUTyauum

HO.B. CamconoB! ‘E, A.A. KocTun?

! HarpioHa/ibHbIN MeAUIIMHCKUE UCC/Ie0BaTeTbCKUM LIEHTP pafjuonioruu, 2. Mockea, Pocculickas ®edepayus
2 PoccuiACKUI YHUBEPCUTET ApY>KObl HApoAIoB, 2. Mockea, Poccutickas ®edepayus
D<) samsonovu@list.ru

AnHHoTanmsa. AkniyaabHocmb. 3a TIOC/IeJHAe HeCKOIBKO JIeT BO BCeM MUpe HabmoaeTcst TeHeHUs K pocTy 3aboseBae-
MOCTH 1 CMEPTHOCTH OT paka. [IpefcraBuTeny 37paBooxpaHeHusi ¥ UCCIe/l0BaTeN-3I1HIeMHOJIOTY YacTO HCTIO/b3YIOT KapThl
3a00/1eBa€MOCTH JI7Ts1 BbISIB/IEHUS TIOTEHIMa/IBHBIX IPyII 3a00seBaHuid. KapTorpamMel — 310 KapTorpaduueckoe n3obpakeHre
Pa3/IMYHBIX TEPPUTOPHIH, KOTOPBIE COfiep>KaT MHPOPMALMO He O TUIOIIaAX 3aHUMaeMOy TePPUTOPUH, a 0 UHTePeCYIOILel UuTaTesis
repeMeHHOH, HarlprMep, YHMC/IeHHOCTH HaceleHu s UK O KOHKPeTHOM 3a00/1eBaHUH. [IaHHbIA HHCTPYMEHT UCTIONb3YeTCs Jiist
BU3ya/M3aliy JaHHBIX YoKe Oosiee BeKa, OJHAKO UIMEHHO ceifuac nmpruobpeTaeT Bce HOMBILYIO MOMY/ISIPHOCTE AJIst OTOOpaskeHHsT
3aKOHOMEPHOCTell U HanpaB/IeHHOCTH U3MeHeHHI B OKpY»KarolljeM Hac Mupe. BHeZpeHMe KapTorpaMM B cdepy 37ipaBoOXpaHeHHst
TIPOMCXOAUT MOCTENEeHHO B 3aBUCHMOCTH OT TIOJTyUeHHBIX Pe3y/IBTaToB IPH pa3paboTKe pa3MuHbIX THIOB KapTorpamM. B monHoi
Mepe C/I0KHO OL|eHUTh BXKHOCTb cO0pa U aHamM3a MHQOPMAaLIMY O TeUeHHH OHKOJIOTHYeCKUX 3abosieBanuii. OfHAKO TIpU COBEp-
[IEHCTBOBAHKH 3TOM CUCTEMbI MOXKHO ZJOOUTHCS XOPOLIMX Pe3y/IBTaTOB B MPeA0TBPalieHH BOSHUKHOBEHHH OHKOIOTHYe CKUX
3a00/1eBaHUH 1 MOBBILIEHUH YPOBHS OKa3bIBaeMOM OHKOIOTMYeCKOW MOMOLIHU. L]eblo JaHHOTO UCC/IeI0BaHUSI SIB/ISIETCS aHaIn3
CyliecTByoLel HHGOPMaLUY 0 KapTorpaMMaXx, MPIMEeHUMBIX B OHKOJIOTHU. B aHHO#M MyO/IMKaL|y pacCMaTpUBAKOTCS BOMPOCH,
CBfI3aHHBIE C HeOOXOJMMOCTEIO TIPUMEHEHHSI KapTOrPaMM B OHKO3IHZIeMHOJIOT Y, IPUYHHBI BOSHUKHOBEH!S OHKOJIOTHH, [TPeNMY-
IIeCTBA WCTI0/b30BaHUsI KAPTOTPaMM JIjIsi pACCMOTPEHHMs Pa3lIMuHOro CrieKTpa 3abomeBaHuil OT MPOCTo MHGEKLMOHHBIX 1o BUY
Y TEXHUYECKHe BOMPOCHI reorpauueckoi BU3yar3aLiiy, a TakKe Mpo0/ieM ¥ MyTH WX pelleHus. KapTorpaMMbl — UHCTPYMEHT,
KOTOPBI HAIVISIIHO IEMOHCTPHPYET U3MeHeHHs], POUCXO/IIMe Ha HeOOBIION TeppUTOPUH, HarlpuMep, B OTpeZie/ieHHOM paioHe,
BHYTpU DOOJIbIIION TEPPUTOPUH, HATIPUME, 11€/I0M pecrybMKy B TOM opMare, KOTOPbIE MOTYT BOCHIPUHATH BCE TI0/1b30BaTe/u
U «UHTaTeM» KapTorpamMM. Bbigodsl. OHKosorust — 3abosieBaHre, KOTOPOe PaclpOCTPAHSIeTCS TI0 TIOMYALUN CeMUMUTBHBIMU
maramu. B cBsi3u ¢ 3TUM HeoOX0AUMO cobpaTh KaK MOXKHO OOJIbIle CTaTUCTUUECKHX JJAHHBIX /IS O0Jiee TOUHBIX TIPOTHO30B
rcxoza 3abosieBaHus, JieUeHHs] OHKOJIOTHH U caMoe TJIaBHOe COCTaBJieHHe Mep TPOGUIaKTUKH JaHHOTO 3a0oseBaHust. B atom,
6e3 coMHeHWMs1, TOMOXKeT LPOBU3aLKs 3PABOOXPAHEHHS B BUZle LIU(PPOBBIX KAPTOTPaMM.

KirroueBnble cj10Ba: KapTorpaMMbl, OHKOJIOTHS], KapTorpadgupoBaHue, OHKOSIHeMHO/IOT s, OHKOJIOTHYeCKUH PUCK,
reonH(OpMaIMoHHast CUCTeMa

MNudopmanus o puHancupoBaHuU. ABTOPHI He MTOTyYany (PYHaHCOBOM IOA/I€P’KKH 3a UCCIeJOBaHUe, aBTOPCTBO
1 My0O/IMKaLIUIO 3TOM CTaThy.
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