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Introduction. The field diversity of the Earth's landscape
is determined by natural cosmic and telluric forces and
anthropogenic human activity. Electromagnetic filds
(EMFs) occur both naturally and due to human activity.
There are three types of field manifestations (positive,
negative or neutral). Places of negative energy have many
names in everyday life, such as black lines, cancer rays, lei
lines (man-made energy lines), if they are related to the
environment, and others. Recently, however, they are better
known, particularly in the scientific community, as areas of
the geopathic stress (GS) (Figure 1- Types of Geopathic
Stress (https://fortunevastu.com/types-of-geopathic-stress/).

The GS defines opportunity and quality of life.
Understanding the electromagnetic state of territories is
associated with the inventory of information about natural
geomagnetic situations. Such information, in particular, is
crucial in the organization of the electromagnetic
monitoring systems.
The modern gradient model (GM) of landscape-ecological
knowledge can be used organically to study the natural
geomagnetic environment.
We propose: to consider the natural preconditions for the
manifestation of the hierarchical system of the GS; to
substantiate the feasibility of applying a gradient model of
landscape-ecological geoinformation cognition of
geomagnetic space; to present the results of interpretation
of the obtained information for the purposes of
electromagnetic monitoring (EM).
Method and Theory. The natural GS is combined with
geological anomalies. These are faults, cracks in the earth's
crust, areas of significant concentration of stresses of high
heat fluxes from the bowels of the Earth, karst underground
cavities, underground streams, mine galleries, metal
deposits. Such areas are characterized by gravitational,
thermal, electromagnetic, geochemical anomalies, active
migration of various gases and solutions in the earth's
crust, increased seismic activity.
Relatively homogeneous in parametric manifestations of
EMF, separated by geosystems. The EMF hierarchy
correlates with the dimension of geosystems. There are
three levels of the EMF hierarchy and, consequently,
geoactive structures: global (GGAS), regional (RGAS) and
local (LGAS). Each of these levels is characterized by
positive, negative and neutral manifestations of EMF
(Schwebs, 2001). The GGAS is formed by a global
network of frame-power lines of the Earth, which are
manifested in the form of a volcanic ring of the Earth,
spreading and subduction zones of tectonic plates. N.
Goncharov, V. Makarov and V. Morozov proposed the
hypothesis of icosahedral-dodecahedral structure (IDS) of
the Earth for the knowledge of the GGAS. According to
this hypothesis, in the center of the Earth is a geocrystal
having an icosahedral-dodecahedral shape. It is constantly
growing, moving tectonic plates and forming on the planet
a power framework in the form of superimposed
icosahedron and dodecahedron. The authors confirm the
hypothesis experimentally. In some nodes of the IDS are all
the world's centers of maximum and minimum atmospheric
pressure, as well as permanent areas of hurricane origin.
IDS is a fractal link in the system of the Universe
(Goncharov et al., 1982).
The RGASs stand out within the global, often on the
periphery of tectonic platforms. RGASs are determined by
the structure of the earth's crust, in particular, its crystalline
basement (Schwebs, 2001). The RGAS of Ukraine reflects
the regional features of large geostructures, in particular,
individual blocks of Ukrainian Crystal Shield (UCS) and
superimposed depressions of the platform part of the
territory, the border of the Eastern European platform and
the heterogeneity of the earth's crust within the Mountain
Crimea and the Carpathians.
The most dangerous in terms of the GS are areas of UCS,
where inter-block faults are localized in the Precambrian
rocks, which lie shallow, overlapping with a small
thickness of sedimentary rocks (Figure 2).
These are often associated with river valleys, which cut
through the loose layer of sediment to crystalline rocks.
LGASs are due to the heterogeneity of the structure of the
upper parts of the earth's crust, often associated with
mineral deposits.
It is proposed to use a modern gradient-based
methodologic paradigm for landscape-ecological
geoinformation analysis (LEGA) and synthesis information
about GGAS, RGASs, LGASs.
For quantifying and modelling of landscape patterns, the
patch matrix model (PMM) and the gradient model (GM)
are fundamental concepts of landscape ecology (Figure 3).
While the PMM model has been the backbone for our
advances in landscape ecology, it may also hamper truly
universal insights into process-pattern relationships.

The PMM describes landscape structures as a mosaic of
discretely delineated homogenous areas. This requires
simplifications and assumptions which may even result in
errors which propagate through subsequent analyses and
may reduce our ability to understand effects of landscape
structure on ecological processes. The GM represents
continuous surface characteristics and does not require
delineation of discrete areas with sharp boundaries. The
GM therefore lends itself to be a more realistic
representation of a particular surface characteristic. GM
based models, however, usually present only one variable
of interest - such as elevation or habitat suitability or green
vegetation density – of a landscape. This corresponds to
one land-cover type or category in the PMM.

The advantage, however, lies in the continuity of the
variable values. Multiple GM based models can be overlaid
and potentially aggregated to represent different aspects of
a real landscape in one GM map (Lausch et al., 2014)

Space in the GM is defined as a collection of points
denoted by numbers, pixel values. From pixels in one
formal way or another, the synthesis of geosystems of the
corresponding hierarchical level is carried out. The
quantitative values of spatially distributed physical
parameters of the state of landscapes could be obtained: 1)
from digital elevation models (DEM) - morphometric
parameters; 2) from digital remote sensing data -
parameters of the Earth's surface cover. Pixels of the DEM
are elementary material points, from which the landscape
structure is synthesized using the formalized procedures.
Based on the continuous morphometric characteristics
DEM and using landscape-gradient cognition of the digital
continuum, we can synthesize a mosaic of geosystems with
a certain metric of electromagnetic manifestations. All
processes of transfer of substances on the earth's surface
occur under the action of potential gradients of physical
fields. During the morphometric analysis of DEM, sets of
pixels corresponding to certain gradients of the intensity of
matter transfer are determined. These same sets of pixels
are characterized by certain gradients of the EMF.

The results of the application of the GM for DEM analysis
were proposed for consideration (Bilous et al., 2020,
2021). Spatial analysis of DEM makes it possible to select
arrays of pixels characterized by the homogeneity of
landscape-physical manifestations, and hence the
electromagnetic state. As a result of such analysis localities
of the natural GS within which landscapes should be
carefully investigated by operators on EM of environment
are identified also.

The results of introduction of the modern gradient-based
methodological paradigm in landscape-ecological
geoinformation analysis (LEGA) and synthesis information
about RGASs, in particular, and locations of GS within
Kirovograd’s region of Ukraine are offered for
consideration.

The territory of Kirovograd’s region is located within the 
Eastern European platform, in the central part of UCS. In 
particular, it is confined to the Ingul mega-block (Figure 4: 
2) - I) spurs of the Bug mega-block (in the west) (Figure 4: 
2) - II) and the Middle Dnieper mega-block (in the east) 

(Figure 4: 2) - III) The Golovanivsk suture zone (Figure 4:
2) - А) is located between the Ingul and the Bug mega
blocks (Figure 4: 2) - I), delimited by the Talnivsk and the
Pervomaisk faults (Figure 4: 2) - 1, 2). The Ingulets-Kryvyi
Rih suture zone (Figure 4: 2)-B) was formed between the
Ingul and the Middle Dnieper mega-blocks, delimited by
the Western Ingulets and the Kryvyi Rih-Kremenchug
tectonic faults (Figure 4: 2) -3, 4) (Kostenko, 2015).

The surface of the residual lithogenic-pedogenic
component (RLPK) of geosystems was created to know the
territorial features of the geomagnetic situation in the
context of basin systems. The method of creation was
considered earlier (Bilous, 2008; Bilous et al., 2020). The
procedure of classification of surface pixels by the standard
deviation method was used to determine and study the
territorial features of the power of the RLPC of
geosystems. The result is proposed for consideration
(Figure 4, 1). The classification was proposed for the part
of the surface located within the denudation-accumulative
elevated plain (height range 240 - 100 meters). As a result
of data ordering, a class of pixels characterized by the
power of the RLPC with a value less than zero was
distinguished. This class of pixels corresponds to geotopes
confined to the West Ingulets and Kryvyi Rih-Kremenchug
tectonic faults (Figure 4: 1), 2) - 3, 4) and to the landscape
complexes of river valleys that cut through the crystalline
basement. These geotopes will be characterized by the
most powerful manifestation of geomagnetic anomalies
and the GSs in the region. The power classes of the RLPC,
corresponding to the values of 0-3.051 m and 3.052-6.889,
should also be attributed to geotopes with geomagnetic
preconditions for the manifestation of the GSs.

The results of the study indicate the presence of a high
proportion of geotopes with geomagnetic preconditions for
the manifestations of the GSs in suture zones
(Golovanivska suture zone (Figure 4: 2) - A) The Ingulets-
Kryvyi Rih suture zone (Figure 4: 2) - B) Kirovograd’s
region. Alexandria and Golovanivka administrative
districts are confined to these territories. Therefore, the
issue of deployment of the EM system is extremely
important for these districts.

Сonclusions. Reliable information about the
electromagnetic state of geosystems determines the
effectiveness of the EM systems of regions, cities, social
spaces. Territorial differentiation of the natural
geomagnetic component is determined by the territorial
structure of geotopes and, accordingly, landscapes. The
continuity of the geomagnetic field necessitates the use of
special methods of its cognition. It is proposed to use a
modern gradient-based methodologic paradigm for LEGA
and synthesis information about GGAS, RGASs, LGASs.
Пізнання геомагнітного стану території запропоновано
здійснювати в звязку з класифікацією the surface of the
residual lithogenic-pedogenic component (RLPC) of
geosystems. Knowledge of the geomagnetic state of the
territory was carried out in connection with the
classification of the surface of the RLPC of geosystems.
Some stress zones in the Kirovograd’s region were
modeled. Administrative districts have been identified for
which the organization of the EM systems is extremely
important.

Figure 1 Types of Geopathic Stress 

Figure 2 UCS, inter-block faults 

Figure 3 Patch matrix model (a), Gradient model (b)
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Figure 4 1) Residual lithogenic-pedogenic component of geosystems
(fragment); 2) Geomagnetic situation (I, II, III - mega-blocks of UCS; 1, 2, 3 - faults;
A, B - suture zones) (Kostenko, 2015; Natsionalnyi atlas Ukrainy, 2008)


