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Chornohora Carpathians) has been carried out. This part of Carpathians includes the tectonic
zone Krosno which is characterized by depression structures filled with Oligocene fine-

rhythmic sandy-clay flysch of the Krosno facies.
Analysis of the morphostructures and morphosculpture has been worked out taking into

account longitudinal (NW
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MORPHOLOGY AND DYNAMICS OF CHANNEL
STRYVIGOR RIVER ON THE PRE-CARPATHIAN HIGHWAY

G. Bayrak, U. Kovalchuk
Ivan Franko National University of Lviv

The article describes the morphological types and dynamics of the Stryvigore
channel at the Pre-Carpathian hills. The studies were carried out on maps of 1910,
1937, 1958 and 1989, space images of 2008 and 2014. Time studies for 104 years
showed that it was changed from strongly meandered to winding and straight forward,
and again from wavy to meandering. At the beginning Twentieth century the number
of gusts of the river was greater, but their step and length were smaller. We observe the
cycle of development of the meander from the segmental (at the beginning of the
century), sinusoidal (in the middle of the twentieth century) to the deployed (the
beginning of the XXI century). Meanders elongated and turned to the right from the
axis of the bottom. In the Soviet period, the meandering significantly decreased, there
were many straight sections, the peaks of many meander died and existed in the form
of old channels. This indicates an increase in the water content of the river at the peak
of floods in the past, which led to the destruction of the meander and the alignment of
the channel. The increase in the peaks of floods is associated with an increase in runoff
on slopes where deforestation took place in the upper mountainous part of the
Stryvigor Basin. At present, the ecosystem of the basin has been significantly
improved, for the 15-year period of the XXI century, the river has restored the
meandering.

Key words: morphology channel, channel dynamics, meander cycling, Stryvigor
river.
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terraces with ledges up to 6 m high, the valley bottom is now bulked. In general, the maximal
capacity of bulk deposits in the studied area reaches 7,5 m. Natural features contributed to
linear erosion, landslides, subsidence, waterlogging, human activities stopped the action of
some (erosion, waterlogging, subsidence), but activated other (landslides). After human impact
landsliding occurs in the bulk deposits and engineered sediments, as well as in the recently
opened naturalsediments. For example, Neogene clays get dry, crack and spread. Other types of
landslides are the rotational, shallow translational and slowearthflow. Earlier only the small
rotational landslides and, most likely, earthflows have happened on the left balka's flank.
Activation of landslides began in 2013.
The conclusions are based on the field observations in 2010, 2014
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Our research of the riverbed deformations mostly refer to the representative model
rivers in the upper Dnister basin. The main objectives of the research are distribution,
scale, tendencies and intensity of the riverbed deformations development, activization
causes and risk assessment within the river basin.

Materials and methods. Research was based on data of stationary and semi-
stationary observations, field investigations, remote sensing materials, statistical,
cartographical, cartometrical, historic-geographical and GIS analyses, Q = f(H) curves
and long-term suspended loads graphs comparison and analysis. Scales, trends and
intensity of riverbed vertical deformations analysis was based on comparing series of
cross-sections and longitudinal profiles of different time and Q = f(H) curves built on
the base of data of the State Committee on Hydrometeorology published in the special
bulletins.

For the studied cross-sections the overall trends and character of deformation were
ascertained (erosion or accumulation), their quantitative assessment for the observation
period (from 10 to 32 years), average intensity have been calculated (mm per year).
With the aim of spatial analysis of the deformations the parameters were calculated for
same periods to obtain comparable results. Calculation results were visualized by GIS-
maps.

Main results and discussion. Results of the analysis testify that riverbeds of the
Precarpathian part of the Dnister basin are very unstable and characterized by intensive
bank and bottom erosion. Average tempo of bottom erosion varies from 1 to 60
mm/year during last 20

113



2010. The field investigations in 2010
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Table 1. The river basins where works on channel regulating and sand-gravel-
pebble sediment material withdrawal are planed in the year 2016 (according to the
Lviv Regional Water Resources Department)

Length
Average
. of the .
River withdrawal
: Settlement regulated
basin volume,
or cleared 391,002
. m°/km
riverbeds
Stryvihor Babyno, Pyniany, Biskovychi, Chernykhiv, Chapli, 16 20,44
Murovane
Bystrytsia Stupnytsia, Mokriany, Vynnyky, Urizh,
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Table 2. The areas where dangerous geomorphologic processes threaten to
engineering constructions or buildings due to gravel-pebble material withdrawal in the

open pits
Settlement River Threatened object Dangerous process
Intensive horizontal
Lastivka Stryi deformations; Gravel-pebble
withdrawal in the riverbed
Wooden church of
. XVIII century, the .
N. Kropyvnyk Stryi road and pri¥/ate Bank erosion
economies
Village road and
rivate economies, . .
Smilna Bystrytsia pthe cemetery and Vertlga]Ic and h_o rizontal
wooden church of eformations
1905
Velyka Stryvihor right Vertical deformations, bank
Sushztsia )t/r\i/butaryg The cemetery erosion
Pidbuzh Bystrytsia V_illage road aqd Intensive horizontal
private economies deformations
Dobromyl _Vihor_ Road Intensive horizontal
(Sian basin) deformations
Turye Topilnytsia The bridge Riverbed erosion
Lopushnytsia Stry_\/lhor let Road Vertical deformations, landslide
tributary
Strilky Dnister,_ Bridge, road,_private Intensive hori_zontal _and vertical
Yasenytsia economies deformations (Figure 1)
Staryi Sambir Dnister Railway Bank erosion
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Horizontal riverbed deformations on the Dnister River due to the gravel-
pebble withdrawal downstream of the river

[

R

Figure 1.

[
¥ -

igue 2. cal deformations in the Btyvlla riverbed as a result of
gravel-pebble withdrawal downstream in the Oriava River
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The river valley shape varies from V-typed in the upper part to U-typed in the lower
one. Geologically the river valley is composed (up to 5 m depth) by the recent
alluvium represented by gravel-pebble sediments filled with sand and boulders
inclusion up to 10 %.

The monitoring data do not reflect enough the climatic conditions of the different
studied catchments due to noticeable discreteness of the meteorological parameters.
Meanwhile the analysis of long-term observation data set from Sambir station (more
than 100 years) testifies that there were not huge changes in meteorological parameters
which could be able to cause intensive changes in river systems structure and riverbed
processes.

The first documents concerning the settlements on the study area refer to XV
century. All settlements here have the valley type of settling along the rivers. This is
the factor of rising risk of morphodynamical processes riverside due to intensifying
economical activities (building, agriculture, water use, gravel mining etc). Beside that
these activities form additional geoecological tension in the river basins due to waste
waters and garbage dumping, exceeding fertilizer input riverside, drainage works and
so on. In average 50
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The riverbed stability index is the parameter which characterizes the self regulation
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According to our observations such measures solved the problem partly and
temporary only. All gabions have been destroyed by the stream flow and vertical
deformations are very intensive again. This conclusion is confirmed by the field
investigations in March 2016 (Figure 4).

-~

Figure 4, Dstroyed gabons because of intensive vertical deformation of the riverbed
(March 2016)

Conclusions. The scales and intensity of the riverbed deformations development
are determined by: the relative high amplitudes of altitude (from 50
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THE STUDY OF RELATIONSHIPS BETWEEN TERRAIN AND THE
SPECTRAL CHARACTERISTICS OF ECOSYSTEMS IN UKRAINIAN
CARPATHIANS USING REMOTE SENSING SATELLITE DATA

O. Mkrtchian
Ivan Franko National University of Lviv,
Doroshenko Str., 41, UA £79 000 Lviv, Ukraine
alemkrt@gmail.com

Ukrainian Carpathians like many other mountainous areas possess significant ecological
and societal values, thus requiring careful spatial management. This in its turn requires the
careful consideration of relations between abiotic conditions and various ecosystem properties.
While detailed spatial databases of these conditions and properties are still lacking for many
regions, currently available remote sensing satellite data are the indispensable source of the
spatially distributed detailed ecological information. Digital elevation models and multispectral
images are especially useful for the acquisition of detailed, up-to-date and cheap spatial data on
ecological factors and conditions.

In this study the modern statistical methods of principal component analysis and the
canonical correlation analysis have been applied to reveal the structure in the relationships
between land surface reflectance values in different wavelength ranges and to investigate the
relationships between the revealed image principal components and the set of topographic
characteristic and indexes for the study area in Ukrainian Carpathians.

Principal component analysis of LANDSAT 7 ETM+ image bands allowed to isolate three
independent spatial components that together reveal the structure in the relationships between
the land surface reflectance values in different spectral channels. Canonical correlation analysis
allowed to discern two main canonical roots, proving the existence of rather strong relationships
between the land surface morphometry and its spectral characteristics. The most important
terrain factor that influences the land and vegetation cover structure appeared to be the
elevation, while the other significant factors included a set of topographic characteristics and
indices.

Key words: remotely sensed imagery, digital elevation models, topographic variables,
principal component analysis, canonical analysis, Ukrainian Carpathians.

Mountainous areas usually play a significant ecological and conservational role and
function as focal points of regional biodiversity, hotspots of rare species habitats,
places where large spans of natural and semi-natural ecosystems are preserved. This,
together with the economical values of mountains as reservoirs of valuable resources,
their cultural values as places where local historical cultural customs and practices
remain intact, their values as desirable significant destinations for tourism and
recreation, determine the need of careful spatial management and planning of land use
and resource utilization activities that affect mountain ecosystems.

This said, mountains are often characterized by dynamic processes and changes
that can be activated under the human impacts. Abiotic conditions of climate, relief,
geological substrate and soils in mountains often show sharp spatial gradients that
reflect on the distribution of species, ecosystems and their properties. Therefore, spatial

© Mkrtchian O., 2017
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planning in mountainous areas requires the careful consideration of relations
between abiotic conditions and various ecosystem properties.

Carpathians are one of the largest mountain ranges in Europe, providing an
essential habitat and refuge for many endangered species of plants and animals,
containing Europe's largest areas of virgin forests, and constituting a major ecological,
economic, cultural, recreational and living environment in the heart of Europe, shared
by numerous peoples and countries. Ukrainian Carpathians (the narrow part of the
elongated Carpathian arch inside the borders of Ukraine) are the largest and highest
mountain range of the country, hosting the large part of Ukraine biodiversity, being an
important refuge and corridor for plants and animals as well as providing indispensable
ecosystem services and being an important area for local and regional tourism and
recreation. Ukrainian Carpathians have been experiencing dramatic changes in land use
practices during last several decades caused by sharp and profound socioeconomic
transformations, leading to corresponding transformations of land cover, changes in the
distribution and structure of many ecosystems, in the courses of a set of
geomorphologic and hydrologic processes, including dangerous and detrimental ones.
Terrain plays an important function as both the factor determining the course of a set of
important geosystem and ecosystem processes, and the indicator of the various
properties of these systems hidden from direct observation.

The importance of terrain features as a major factor defining the landscape
structure and ecosystem distribution, is especially notable in mountainous areas with
their sharp ecological gradients. At the same time, the detailed spatial characterization
of terrain features is presently possible thanks to the emergence of fine-resolution
DEMs. Their analysis makes possible to define process-oriented terrain attributes *
topographic variables that correspond to ecological gradients that are either
conditioned or indicated by terrain features. The set of these gradients presumably
makes up the biotope, while the corresponding ecologically meaningful topographic
variables quantify biotope composition and could be used in the detailed analysis of the
distribution of biotopes and their constituent ecological gradients.

Our research is aimed at the delineation of ecologically meaningful topographic
variables, which can subsequently be subjected to multivariate analysis to reveal the
spatial structure of abiotic factors variability connected with terrain. Two kinds of such
analysis can be suggested: the principal component analysis that explores the general
orthogonal axes of ecological variation in landscape (landscape ordination analysis),
and the cluster analysis that partitions the area into relatively ecologically
homogeneous units.

Abiotic ecological factors include the characteristics of geologic substratum, relief,
climate, soils, and hydrologic processes. Their spatial gradients are the major factor
determining the richness of habitats and the -diversity in a landscape [21]. The
gradients of ecological factors are often divided into direct gradients that have
immediate physiological importance (e.g., temperature, illumination, water availability,
soil pH) and indirect gradients which have no direct physiological relevance but which
imply some direct gradients or their combinations and which are more easily measured
in the field (e.g., elevation, geology, slope) [1,2].

Data on spatial distribution of the mentioned abiotic factor are therefore crucial for
understanding the spatial distribution of ecosystems and their properties for the
effective management and land use planning in mountainous areas. These data,
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however, are often contained in the different sources of different kinds, often in non-
digital form, lacking metadata, thus requiring their careful coordination before mutual
utilization. New data acquiring usually requires laborious and time-consuming field
studies, especially in the cases of large study areas. These problems are especially
relevant for the developing nations, with their out-of-dated data sources and lacks of
funding for fresh studies.

However, new promising solution came into sight recently in the form of detailed
spatially distributed remote sensing datasets obtained from satellite missions. These
data sources have a set of advantages, among which are the availability and
accessibility of timely datasets and their low costs, as many datasets of rather high
guality have recently become available free of charge via specialized cites on the web.
Yet, while satellite data can be the indispensable source of the detailed spatially
distributed ecological information, they provide only indirect clues and indicators,
requiring the correct and effective interpretation of their data to derive ecologically
meaningful and valuable information.

Two major types of satellite remote sensing data are of particular interest for the
ecological studies: digital elevation models (DEMs) and multispectral images. DEMs
are used for the characterization and analysis of land surface morphometry as the
product of both geomorphological processes and geologic structure. DEM data analysis
allows to calculate topographic variables that make efficient predictors of habitat
characteristics [12]. The multispectral images allow analyzing the spectral
characteristics of landscape that imply the vegetation cover structure, the composition
and state of forest stands, as well as the structure of land use. DEMs and the
multispectral satellite radiometric images are the most commonly used ancillary
environmental data for the spatial prediction and mapping of soil and vegetation [7].
Ready to use datasets representing both types of data are presently available free of
charge, with spatial resolution and quality sufficient enough for regional ecological
studies.

Topographic variables derived from DEM analysis relate closely to the factors and
manifestations of processes that determine habitat characteristics (like solar energy and
water redistribution, soil erosion and accumulation). One example is the Topographic
wetness index (TWI) introduced by Beven and Kirkby [5], GH¢{;QHG DV

, Where A is a local catchment area and B +local slope. It

reflects on the balance of water accumulation and drainage over a local neighborhood
and has been shown to correlate well with a set of soil characteristics [4, 10]. As these,
together with the water availability and regimen strongly affect habitat characteristics,
this index could have a significant value as an ecological indicator. For instance, it has
been used for predicting wetlands locations in small catchments across a wide range of
geological, topographic and climatic conditions [15]. Thus, such topographic indexes
can be regarded as indirect ecological gradients sensu Austin [1].

Another kind of the spatially distributed ecologically meaningful indexes can be
derived from the transformations and combinations of different spectral channels of
multispectral imagery. Such indexes will characterize the reflective qualities of the
landscape in respect to the sunlight with different wavelengths. The best known and
most widely used of these is the Normalized difference vegetation index (NDVI),
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easily determined and mapped using the digital analysis of spatial imagery. It is
calculated by the formula

where RED and NIR are the spectral reflectance measurements acquired in the red
and near-infrared spectral channels, respectively [19]. Values of NDVI often correlate
with the Leaf Area Index, plant productivity, biomass, chlorophyll concentration in
leaves, fractional vegetation cover, and some other ecosystem properties which
together indicate the degree of presence and the current state of natural vegetation of
the area [11]. Another example is a Normalized difference water index (NDWI) which
is sensitive to changes in liquid water content of vegetation canopies [9]; having a
similar structure with NDVI, it differs from the latter by the spectral channels used in it
calculation.

While there are plenty of studies concerning digital relief morphometry analysis,
and the studies on the ecological interpretation of multispectral image data, there is the
definite lack of researches that aim at the combined analysis and integration of these
two types of data. Such an analysis will clarify a notion of the spatial distribution of
basic ecosystem properties as being determined by or related to the spatial distribution
of the basic abiotic conditions, making thus possible to insight into the spatial relations
between the properties of land cover and vegetation and their abiotic environment.

Our empirical study aims at the analysis of the relationships between the land
surface reflectance in different spectral channels and the set of land surface
morphometry characteristics as determined for our study area. While the former is
indicative of the vegetation cover structure, the state and composition of forest stands,
as well as the land use structure, the latter being the product of geomorphologic
processes and geologic structure is indicative of some important abiotic ecological
factors.

The case study of the research is a 90*70 km rectangular region in the central part
of the Ukrainian Carpathians. The diagonal of this rectangle roughly matches with the
axis of the Carpathians arc, thus the study area encompasses parts of its northern and
southern macroslopes and the surrounding foothill planes.

Two freely available geospatial datasets have been used for the study: SRTM v. 4.1
DEM and LANDSAT 7 ETM+ multispectral image set. The processed SRTM data
version 4.1 [13] are available on-line from CGIAR Consortium for Spatial Information
(http://srtm.csi.cgiar.org). These data are in decimal degrees, in geographic coordinate
system with datum WGS84, with 90 m pixel resolution. LANDSAT 7 ETM+
multiband image (NASA, 2009) has been obtained from the on-line USGS archive
(http://glovis.usgs.gov). The LANDSAT 7 ETM+ image consists of 8 band layers
acquired on October 13, 2009 with 30 m resolution each, already being projected to
UTM coordinate system (datum WGS84) [17]. LANDSAT images were acquired on
May 02, 2000 and have been terrain-corrected by supplier (for the detailed metadata,
look at aforementioned website).

Our preprocessing of data consisted in bringing them to the common resolution and
coordinate system. For this aim, SRTM DEM has been projected onto UTM coordinate
system while the LANDSAT 7 ETM+ dataset has been resampled to 90 m spatial
resolution to match the resolution of the DEM.
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The analysis of the data has been carried in two steps. In the first step, the principal
component analysis was applied to the set of LANDSAT 7 ETM+ image bands to
isolate the three independent spatial components that together reveal the structure in
the relationships between the land surface reflectance values in different spectral
channels. The second step of analysis consisted in applying the canonical correlation
analysis to analyze the relationships between these components and the set of
topographic characteristic and indexes. Canonical correlation analysis is a statistical
technique that investigates the relationship between two sets of variables. It is based on
the extraction of canonical variates (roots) that are defined as the correlated weighted
sums of variables from each set. Each of the canonical roots can be conceived as
describing some underlying "latent" variable that represents the distinct kind of
relationship between the two sets [20]. The relationships were analyzed in this way
between the first set of three LANDSAT 7 ETM+ image principal components and the
second set that included such spatial variables as elevation values, slopes, the
Topographic wetness index, the index of relief erosion potential [16], and the index of
solar energy redistribution by local topography [14]. The three roots have been derived
that describe the independent components of the common spatial variation in the two
sets of variables.

The results of the principal components analysis of the LANDSAT 7 ETM+ image
data are given in tables 1-3. The first principal component shows rather strong negative
correlations with most of the spectral bands, thus corresponding to the overall
SEULJKWQHVV"® RI WKH VXUIDFH )LJ ,W DOVR VWURQJO\
thus the increase in the surface elevation in the area is often accompanied by the
decrease in its reflectivity. Visual analysis of its spatial structure and comparing it with
the topographic maps reveal its strong positive relations with the presence and density
of forest stands. It is also positively correlated with the slope values.

Table 1
Principle component analysis of LANDSAT 7 ETM+ image data: eigenvalues of
correlation matrix

Component Eigenvalue % Total - variance
1 3.009 75.22
2 0.727 18.18
3 0.249 6.21

Table 2

Principle component analysis of LANDSAT 7 ETM+ image data: factor loadings

of the spectral bands

ban dLr?Sr?wst?:r (\éviil:\;glr?]r;%;?z) Component 1 | Component 2| Component 3
2 0.52 - 0.60 -0.95 0.18 0.23
3 0.63-0.69 -0.89 0.45 0.06
4 0.76 - 0.90 -0.70 -0.70 0.15
5 1.55-1.75 -0.91 -0.09 -0.41
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Table 3
Principle component analysis of LANDSAT 7 ETM+ image data: correlation
coefficients of principal components with topographical variables

Topographical variables Component 1 Component 2 Component 3
ELEVATION 0.436 0.436 0.015
SLOPE 0.362 0.133 0.038
CTI -0.16 -0.079 -0.014
EROSIVITY FACTOR 0.18 0.032 0.023
SOLAR FACTOR -0.061 0.073 -0.052

The second component also positively correlates with the elevation values, but its
relations with other topographic characteristic and indices appeared to be very different
from those of the first component. The second component appears to discriminate well
between deciduous and coniferous forests: dense beech forest stands produce
especially low values. This component also shows very strong (r = 0.95) negative
correlation with the well-known NDV1 index. Low values of this component (and high
values of NDVI) generally indicate the presence of deciduous (mostly beech) forests
characterized by high values of biological productivity and biodiversity. The second
component also better differentiates between different anthropogenic land uses and
land cover types.

The first and the second principal components also correspond well to the two first
components of the tasseled cap transformation [6]. The third component shows very
weak linear correlation with the topographic characteristic and indices, however its
visual analysis revealed that its high values strongly associate with the locations of
subalpic meadows. This component can thus effectively be used for the detection and
monitoring of the location and extent of valuable subalpic grassland communities in
Ukrainian Carpathians with a number of rare and endangered species.

The images of these components are given in Fig. 2 and Fig. 3.

Canonical correlation analysis has been used to analyze the relationships between
these components and the set of DEM-derived topographic characteristic and indices.
Most of the variability in the two sets of variables has been explained by the first
canonical root, which is strongly correlated with the elevation values (Tab. 4 ). The
second root positively correlates with the slope values and the mass movement
potential and negatively with the solar radiation influx.
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Fig. 1. LANDSAT 7 ETM+ Principle component 1 image; lighter tone corresponds
to higher values.

Fig. 2. LANDSAT 7 ETM+ Principle component 2 image; lighter tone corresponds
to higher values.
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Table 4
&EDQRQLFDO URRWVY HLIJIHQYDOXHV

Root 1 Root 2 Root 3 Root 4
Eigenvalue 0.416 0.065 0.009 0.001

Table 5
Canonical correlations
Canonical root Canonical - R CRa_ 23?'%" i Chi-sqr.
1 0.645 0.416 477756.2
2 0.256 0.065 59963.7
3 0.094 0.009 7457.2
4 0.027 0.001 556.1
Table 6
Canonical factor loadings
Topographical variables Root 1 Root 2 Root 3 Root 4
ELEVATION -0.98 -0.023 0.194 -0.016
SLOPE -0.523 -0.729 0.405 0.03
PLAN CURVATURE -0.143 -0.135 -0.336 0.386
PROFILE
CURVATURE 0.19 -0.012 0.224 0.583
CTI 0.256 0.268 -0.127 -0.084
EROSIVITY
FACTOR -0.226 -0.419 0.418 -0.271
SOLAR FACTOR -0.06 0.649 0.632 0.034

The results of this study prove the existence of rather strong relationships between
the land surface morphometry and its spectral characteristics. These relationships
imply the more fundamental relations between the ecosystem distribution and
properties and the character of abiotic conditions.

The two major moprhometric factors of land cover differentiation appeared to
correspond to the distinction between the high and low altitudes (canonical root 1), and
also between the steep shady slopes and sunlit flat areas (canonical root 2). The
analysis of the spatial distribution of the canonical factors scores and residuals can
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indicate the state of vegetation, the degree of its correspondence to abiotic factors and
conditions, the character and degree of anthropogenic disturbances.

Multispectral images can be used to derive characteristics and indices relevant to
the assessment of the state of vegetation cover and its properties that determine the
ecological value and significance of habitats. The widely used NDVI index has been
shown to correlate with plant [3] and animal [18] species diversity, as well as the
carbon fluxes and storages [8, 11]. In our case the analysis has shown that areas with
high NDV1 values (that mostly correspond to highly productive deciduous forests) are
generally found on steep slopes in low elevations (Fig. 3). It is at variance with the
prevailing conservation strategy in Ukrainian Carpathians, where most protected areas
are located in high altitudes.

Fig. 3. The distribution of the average NDV1 values in relation to elevation and
slope

The current availability of detailed remotely sensed satellite data makes it a useful
tool for analyzing the relationships between the ecosystem distribution and properties
and the abiotic factor that shape them. The results obtained in this study reveal the
presence and character of such relationships in the study area in the central part of
Ukrainian Carpathians. While this study mostly analyzes local dependencies, the
inclusion of non-local measures (e.g., the averages and variances of variables
calculated inside the moving windows of variable sizes) and also texture measures can
possibly provide more insights into the spatial relationships, ecological structures and
processes in mountainous landscapes.
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gzZk ~_fhgkljmxlv I\hjgm kie\"jm ' geklv mbrde-e\mod\bégk\dtb]h
%jmglhagz\kl\z

M Db€\kvaltzfpr hg Zfevmige\_jkbtflge LZjZkZ R \V'q _@dZ
i_jrbc \bimkd fzZ]eklje\ aZfre "gjpZ\kI\Z 1Z ]_hitbjoHedije€a-
kleg K\h}€ :evfZhRlf4\rb m ijhp_ke [ZdZeZ\jkvdh]h gZ\gZggy k_jc!
ier"lhlh\dm a % jmglhagzZ\kl\Z 1Z \bdhjbklZggy a_f_evgbo j_kmjke\

¢ KI_pxd < <_k,®H\Z H
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>hpeevgeklv hivdbhlkzf 1Zdbo nZoe\pe\ gZ dzZn_"je a_fe_ _agZ\k
]_hfhjnhehDb&\kvdh]lh mge\\bkéb\mh a eh]leqgh€ <« \erhfh€ jhee
j_evinm a_fgh€ ih\_joge m nhjfm\Zgge ihrbj_gge IZ ljZgknhjfZpe«¢
ihdjb\m ;eevr_ Ih]h e<gl_gkb\gZ JhkihWNEZjR¥{lZg® el jh[klI\Z
yd k\erqZlkmqgZkge "Zg- kihgmdz} ~h g_Kkijbyleb\h]lh \by\m Kk
]_hfhjnheh]eqgbo ijhp_ke\ yde ihijb k\ec Zdlb\gbc \by\ ijb a”eckc
\b”re\ Jhkih"Zjkvdh€ ~eyevghkle kijZ\eyxlv agZqgbc g _JZlb\gbc \i
a_f ewgp kmjke\ MdjZ€ghb

L_hj_Ibgge i_j_~mfh\b « f_I1Z "hWé{'ppYyklXdlgbgZz
k_[_ h[h\ yahd \bkeh\blb k\hRkikjZ\e*ggphees j_evinm a_fgh€
ih\_joge m nhjfm\Zgge ahgZevgbo ¢« ZahgZevgbo mfh\ % jmglhml)\
l[*\geqggh]h Iljblghhj yr*jm]_~h kmqgzZkgbo ]_hfhjnheh]egqgbo ijhp_ke\
yde eklhlgh \ieb\Zxlv gZ ydeklv o ~ikjl4~2Bpe+Xh]jrkbHpbggbo
hkh[eb\hkl ¢ \bdhjbklZggy a_f evgbo j_kmjke\ gZc[Z]ZIlrh]h m
j_l*hgm /\jhibkmik "blgbpe dhebrgviKh iKg_I\_jl_ ~h
hkh[eb\hkl_c \bdhjbklZggy a_f_evgbo j_kmjke\ \ ghhbo _dhghfeqggt
iyl _ ~h kmqgzZkgh€ ydhkle %jmglh\h]h ihdjb\m \ mfh\Zo rbjhdh
h[\h"gx\Zevgbo f_eeshjZpec le\geqgh]hhijtbighjgdhfhjg” gpec
afegb ijbjhatgbfh\ j_]Jehgm \ peehfm <« ehdZevgbo afeg ydhkle %jmc
afegb a_fe_dhjbklim\zqZz

<bjerZevghifh "mfh\zZfb azZpedzZ\e dgnfZj\nheh]eqgbfb 1Z
iZe_h]_h]jZneqgbfb h[klZ\bgZfb nhjfm\Zggy ihrbj_ggy nmgdpehg
N 1jZNZpe€ %o jmglib\m hihkem beb ijZpe azZjm[e gbo 1Z \elgbagyg
gZmdh\pe\ hklZggeo " XylbeeljZj™ H HK\elebqggbc
NF Ee<k_pvdbc Y F ;eeZggbgK |l 1lhagydG/ DjZk}oZ
2007, : 1 Djb\mevg_gdh: Djmi_gedh\ F> <hehsmd

1Z «g

ljhl_ gbadZ aZ]Zevgbo " _deZjZpec sh”h h[mfhle _ghkle nh
ihrbj_ggy nmgdpehgm\Zggy 1Z "~_1jZ"Zp+*€ % jmglh\h]h ihdjb\m
\eZklb\hklyfb j_evinm a_fgh€ ih\_jogt_hs&Hhjnth eh tl+dgegt]h
Kijyfm\Zgdhkee"" ggy hkh[eb\hkl ¢ _~Zneggbo kbkl_f \j rle
nhjfmex\Zggy ]_hfhjnheh]eqgbo 1Z iZe_h]_h]jZneqgbo aZdhghfe
ijhp_kZo nhjfm\Zggy %pmhgde\ WiBmHnEdAgqgbf fZ1_jeZehf
ydbc ~hal\heb\ [b |Zde ~_deZjZp+€ i_j_\\kgbomgZzedstbh\dppm kijZ
\bkgh\de\

Yd k\leMNgZgZeg&mdh\bo ~°_ghe”™hlbggehel j_evinm m
nhjfm\Zgge 1Z nmgdpehgm\Zgge %jmglh\h]h ihdjb\m ihjmrm\Zel
j_]lmeyjgh Py jhev h”"ghagZqgh [meZ \bkehle_gZ s_ < < >hdmqg.
Ih]lh sh ©j_evirkgh\hx eZg”rZnlim?a [Z]Zlh jZaes\ alZ"m\ZeZk
h[%jmglh\m\ZeZky gZ jeagbo _I1ZiZo jha\bldm % jmglhagz\kI\Z I.
K K G_mkljm}\bf > > jjZjrhf = F <bkhpvdbf
AZoZjh\bf = Feevghf < F NjE"&EZg"hfhf

Kb[ejp_\bf <1 <_jgZ"kvdbf 1: Djmi_ggedh\bf
D > =ebgdhx H G Khdheh\kvdbf F D Rbdmehx
< _jgZg”™_j < < Kl_pxdhf =1 Jm~vdhf L 1 LdZqg_gdh
lhagydhf I / DjZk}ohx HF le~dh\hx Klhkmgdb j_ev}n
]limglh\h]lh ihdjb\m “~hkee”" _gh]lh j ]Jehgm mgZhqggx\Zebky a |je¢
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N 1Zevghkle m jeagbc gZzk F > <hehsmdhf < | Ahehlmghf

Djb\mevqg_gdhf <1 FboZcexdhhghfzj_f< K 1F
<hehrbghbf HH K\elebqgghbf < < Kl_pxdhf
R\_[khf 1Z «g

KmqgzZkge "hkee~*gbdb klZgm _dheh}pggméhjbhadehdngbhe€
gzZijyfdm ]_hfhjnheh]e«€ ydbc ml\_jA"m}lvky mijheHV' hklZggeo
Lefhn}}\ Dh\Zevgmd Kefhgh\ KIl_pxd

IZ chlh hdj_fe im[eedZp*€ m i_jeh~bqgbo \br*"Zggyo Jm~vd
Dh\Zevgmd, m gqbkee azZz\"Zgv yde klhylv i_j_~ pbf gZijyfdhf \[Z
\Zeb\m jh&lvZgh\le_ggy ijyfbo 1Z a\hjhlgbo a\fyade\ fe¢ ' i_\gb
\eZklb\hklyfb j_evinm a_fgh€ ih\ _joge 1Z gbadhx egrbo kdeZ”~gb
arzZlgbo i_j_[m\ZlIb \ 1Zdbo klhkmgdZo \ mfh\Zo ajhklZxgh€ -<gl
]JhkihrZjkvdh€ ~eyAYGhkxqb gZ |_ sh rbhjddgbc dihdey” gz
kmqgzZkgbc klZg “h\deeey g fh eb\bc [_a hpegx\Zggy ch]h «gl_]jZe
klzgm hdj fbo kdezZ~gbde\ az\*"ZgoglyvkrlgdZghieegliym a_ fgh<€
ih\_joge 1Z % jmglh\h]h} ilmdjEtm ZdimZevgbf Ahk_j_"~"_ggy m\Z]
"hkeergbdZ giz\éklgge iZjgbo dhj _eypec deevdekgh]h gb ydekgh]h c
fe' pbfb kdezZ~gbdzZfb ~h\deeey a\bgZcgh ~ \bfZ]Z} aZemqg_ggy \e
klZzg « "bgZfedm egrbo kdezZ”gbde\ Z afegx\Zgbo hklZggef gZkhf
deefZlbggbo mfh\ hdj_fbo j_Jlehme\kn[qZkaghbld_hfhjnheh]eggbo
ijhp_ke\ a”Zlgbo \ieb\Zlb gz klzZg e« ljZgknhjfZpex % jmglh\h]h |
gh\bo ]J**jheh]eqgbo 1Z ]e~jh]_heh]Jeqgbo mfh\ \ jZchgZo hkmrn
h[\h~"gx\Zevgbo f_eeshjZpec ]| fZkrlZ[e\ jha\bldm [Z sgl_gkb\ghkle
]hkihr"Zjkvdh€ ~eyevghkle m dhgdj Igbo j ]JehgZo Ilhsh Hkdeevdb \
_dheh]Jeqgh€ ] _hfhjnheh]e€ } ibevgZ m\zZ]Z ~h \by\m <« jha\bl
] _hfhjnheh]eqgbo ijhp_ke\ Ih kZf_ €ogvhfm agZq_ggx m cfh\ejgbo
%ojmgle\ 1Z klZgm % jmaihi\d}]] lg ZR&\X\lbky hkh[eb\Z m\ZzZ]Zz

<eNih\ergh ~h aZagZq _gbo azZz\~Zgv f_|Ih*heh]eqgZ kijyfh\Zg-Kkl
f _ Ih~e\ 1Zdh]h ~hkee”" _ggy fZxlv klhkni\ZhBbkehFedbghbhlh
ZiZjZlm _dheh]leqgh€ ]_hfhjnheh]e«€ % jmglhagz\klI\z eZg”"rZnl
gh\elgwhk€hje€ sh”h _\hexpe€ \b”"e\ |Z egl_gkb\ghkle JThkih”"Zjkvdhg€
m ~h\deee- mjZom\Zggy deesfZlbggbo o0ZjzZdIl_jbklbd 1Z f_I_hjheh
gbketfedjhdesfZlbggbo mfh\ i_\gbo afeg m klZge ih\_jog_\h]h kIl
<Z eb\_ agZq_ggy gx*Zylpelcygbto f_Ih~rZf "hkee”"_ggy "“h\deeey \o
l[jZ"bpecgbo dZjlh]jZneggbo f_Ih”e\ "h kmgZkgbo pbnjh\bo [|Z -
fZl_jeZees\ hljbfZgbo km-dZ&gbélh]=¢Kb

Dhgdj_lIgbfb az\r"Zggy{lb hfdhhehétm]eggbo “hkee”" _gv % jmglh\h]h
ihdjb\m Ie\glfggjoghjghfhj y gzZfb \\Z " ZxIvky gZklimige

1. MaZ]lZevg_ggy e<klhje€ \bdhjbklZggy a_f_evgbo j_kmjke\ *
| _jblhje€ m ijhp_ke €€ ]Jhkih~"Zjkvdh]h hk\h}ggy

2. <klZgh\e_ggy kImi_gx \e~ih\e~rghkle ih\gh€ Z[h qgZzZkldh)
Zglbih~"Zevghkle [Zdkhge\ ]hhlihjnehmyjiz nm\Zggy 4
] _hfhjnheh]eqgh]lh jZchgmXZlgggyma b ieec\gbo ] _g_Ibggbo Ibie\

3. <bagZq_ggy hilbfZevgbo fZkrlZ[s\ "eeyghd |_jblhje€ 1Zdkh
hr"bgbpv "ey e<gl_jij_|Zpe€ \eMih\erghkle i_\gbo \eZklb\hkl_c j_e:
ih\_joge 1Z lb4dpkdbd % jmglh\h]h ihdjb\m
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4. <klZgh\le_ggy Kkie\\erghr_gv jeaghfZgelghkle % jmglh\h]h ih
f_"Zo ]l]_g_Ibggh h”rghje*gbo ih\_johgv

5. <bagZq_ggy ]1_g_Ibqggbo Ibis\ kmgzZkgbo _dah]_ggbo ]_hfhj
ijhp_ke\ yde \ieb\Zxlv gZ ih]ejr_ggy klZdm % jmglh\h]h ihdjb

6. <klZgh\e_ggy jhee fhjnheh]eqgbo IZ fhjnhf_Iljbggbo \eZklb
j_evinm ~“hkee”"  _gh€ |_jblhje€ a~zZlgbo h[mfh\blb afegm klZgn
ihdjb\m 1Z chlh IjZgknhjfZpex

7. Hpeg\Zggy‘bgZfedb ih]ejr_ggy klZgm % jmglh\h]h ihdjb\m
\klZgh\e_ggy jhee J]1hdgpohelfh\ m *Zghfm ijhp_Kke

8. l[jh\_~_ggy _dhenfhhnheh]eqgh]lh jZchgm\Zggy “hke+”  _gh
| jblhje€ azZ fejhx \ieb\m ] _hfhjnheh]egqgbo 1Z egrbo gbggbdes\ gZ it
AbgZfedm % jmglh\h]h ihdjb\m

Yd \e*hfh m gbkee gbggbde\ nhjfm\Zggy % yhmla\igh€&hdjb\m j
ih\_joge aZcfz} hkh[eb\_ fekp_ -Chijhhffhljjiolggh]lhkh[eb\hkle
\bagzZqzZxlv k\h}jergm ] _hf _ljex a_fgh€ ih\_joge ydZ } dhglzdl
eelhkn_jb [Z egrbo h[hehghd A_fee \bagZqZxqb _dkihabpex kob
] g Ibggh h~ghjergblbgVvih\gjiZz ydbo \eA[m\Z}Ivky e<gl _gkb\gbc |jr
j_gh\bggbo fZzk Jeaghx fejhx ih]JebgZggy khgyggh]lh | _ieZ amfh\
hkh[eb\hklyfb kijby} \by\m \eAfegghkl_c m i_j_[*]m ijhp_ke\ \b\e]
ih~"Zevrbo ijhp_ke\ i_j_I\hj_ggy Jejkvdbo ihj¥vdlnoKkilZzjgm fZl_jbg
%jmgle\ Djef Ilh]h m kmdmighkle g je\ghkl _c a_fgh€ ih\_joge \ j_
\er[m\Z}Ivky i_j_jhaih”ee j_qgh\bgb ¢« _g_ j]*€ \azZ}fh”ey fZeh]h [
\_ebdh]lh ]_heh]eqgh]h j_qh\bggh]h djm]hh[¢lm sh m kmdmigh
\Zeb\m Idldhk nmgdpehgm\Zggy qgbggbde\ nhjfm\Zggy % jmgle\ « i_
peehfm

Hdj_f_ agZq_ggy j_evinm yd qgqbggbdZ nhjfm\Zggy % jmglh\h
ihey]Z} m Ihfm sh \eg } g fZl jeZevgbf gbggbdhf Ih[lh ch]l
% jmglhl\hj_gogeblhWZ Ze_  hihk_j_~rdh\gghh kkEntgdbikdb Ihagyd
DjZzk}oZz kijz\_~eb\h gzZab\zZxlv 4] dvZgkelbjind hfhfh\
%jmglhl\hj_ggy =« jZahf ea |Zdhx dZl_]lhje}x yd qZk \e*ghkylv c
dhgljhexxgbo gbggbde\

<Z eb\eklv \b\g_ggy j_evinm m dhgl_dklejZnjrEg¥hjaggIeRI\Z « ]_h
[meh \e*agZq_gh ~Z\gh S_ azZkgh\gbd pvh]h gZijyfdm gZmdb <
\eM\h~b\ j_evlinm agZqggm jhev ¢« yd gbggbdZ % jmglhl\hj_ggy =«
amfh\lex} ihrbj_ggy % jmgle\ m ijhklhje aZdhg \_jlbdZevgh€ al
Fh gz KkI\_j~"m\Zlm ihkgzZlde\ klZgh\le_ggy % jmglhagzZ\kl\Z yd g:
j_evin \oh”blv m dheh €€ h[f}dls\ "hkee""_ggy \e"[m\Z}Ilvky gZn
%jmglhagz\qbo [Z ] _hfhjnheh]eqgbo «*_¢c Is~"dh\Z

K_j_~ gZmdh\pe\ yde ~h[j_ jhamfeeb lekgbc \azZ}fhal\fyahd %ot
]_hfhjnheh]e}x amfeeb ih}*gzZlb iZjZz"b]fb "\ho gZmd a]JZ"mxlvky
G_mkljmj}\ev}iaijh\ergbc i_j \Z Zxgbc gbggbd % jmglhl\hj_ggy =
<bkhpvdpcaih”ee %jmgle\ « 0ZjZdl_jgbo "ey gbo oefeqgbo af}*gZg
"h _e_f_gle\ j_evinAZoZKh#dZdhg ZgZeh]eqgbo Ihih]jZneqgbo jy~e)\
%ojmgle\Feeevdg_ggy ijh dZl_gb>">jZjMNaz}fh”ey %jmgle\ ¢ nhjf
j_evinm % jmglh\bo ¢ ]_hfhjnheh]eqgMp tNgZgVkeygy<ijh
KljmdImjm % jmglh\h]h ihdjb\m 1Z «g
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:gZee*a j_ameavIiMl qzZk afegb I|-hjlHbdbBh]eqgbo azkz”"
]_hljZzneqgh€ gZmdb \Zjlh \e*oh”blb \e* [|jZ"bpecgbo i¢"0oh"e\
]_hljZzneqgbo h[f}dle\ Ydsh fe' %jmglhf « j_ev}inhf ekgmxlv 1Zde |
j_evin agZgghx fejhx \bagzZqZ} ihrbj_ggy <%jilmgkhkitblh ] g abk
ihdjb\m iezZzg_Ib Ih\ZfiZlfh ke " m\ZIlb %% jmgl % jmglh\bc ihdjb\ 1zZdl
* a ihabpe€ ]_hfhjnheh]e€ <e”ih\e~gh ~h pvh]h ihklZxlv iblZggy
nhjfmxlvky ¢ jha\b\Zxlvky m jeagbo ] _hfhjnheh]eqgbo mfh\Zo"
nmgdpehgmxlv \je[s\hkmfh\Zo afegghkle ] hfhjnheh]egqgbo qgqbggbd-
ijhp_ke\ ahdj_fz \ mfh\Zo fhjnhde+fZlbggh€ rbjhigh€ 1zZ \
ahgZevghkle"2

<bjer _ggy pbo iblZgv %jmglm}lvky gZ jhamfegge \eZklb\hkl _c¢c j_
ih\_jogeij_~f_Im \b\gq_ggy ]_hfhjnhehjs€h"thdhhleggbo aZzkz”Zo
]_hfhjnheh]eqgh€ gZmdb

J _ev}n gzZkzfi_j_n \bagzZqzZz} nhjfm\Zggy Z\lhfhjngbo |
g _aZe_ "gbo gZi*\]*~*jhfhjngbo i_j_oe"rgbo e Je*jhfhjngbo ]
ierihjy~dh\Zgbo Y%ojmgle\ Z 1zZdh" afegm Jejkvdbo % jmglh\bo
oZjZdjgm ~ey Jejkvdbo | _jblhjec i<trhfitre MN\dhZVjmrZevg
agZg_ggy fzxlv fhRjhjprelhflhljbgge ozZjzdl_jbklibdb |_jblhje€ \bkhlZz
fekp_\hkle JhjbahglZevg_ 1Z \_jlbdZevg_ jhaqe_gm\Zggy dhgc
j_evinm fhjnheh]ey "h\"bgz dMWdijmaltbmegyZz kobee\ Ihsh .

] hfhjnheh]egqge ijhp_kb _jhaecge akm\ge dZjklh\e \b\eljx\Zgg
ijhke~rZggy ie"lhie_ggy aZ[hehghhyZdhdgydeZfZgbggm mfh\ib o
\eNih\ergZ €f jhkebggeklv sh \bagZqgZxlvky yd ]_h]jZneqgbf if
]ejkdvh€ djz€gb 1Zd « \bkhlhx gzZ” je\g_f fhiyijbzhsdpkhk j_evinm
yimkgeklix ] _hfhjnheh]eggbo mfh\ « ijhp_Kke\

Jhaley” iblZzggy \b\g_ggy %jmgle\ ¢ %jmglh\h]h ihdjb\m
\eZklb\hkl_¢ j_ev}lnm a_fgh€ ih\_joge fh 'gZ \bhdj _fblb e« ~hkee
\b]Jey”i _\gbo [ehde\ | _hj Ibggbo iheh  _gv LZdbfb-} Z % jmglb -
fhjnhf_Ijbgges \eZklb\hkle j_ev}nm a_fgh€ ih\_joge [ % jmglb « ]_
nhjf j_evinm a_fgh€ ih\_joge \ % jmglb ¢ \ed j_ev}lnm a_fgh€ ih\_
e "bgZfedZ j_ev}nmm\ ajofgh€

Dh'_g [ehd y\ey} kh[hx gbadm gZzZijyfde\ ~hkee”"" _ggy =+ €0gQ-°
%jmglm}lvky gZ deZkbggbo my\e_ggyo ijh \eZklb\hkle j_ev}inm a_
cfhlejgbo klhkmgdzZo 1Zdbo \edlkhh\lglglyfcZaknhjfZpe}x 1Z
N 1jZrZpe}x %o jmglhlkhhh mhdjchgZo <gl_gkb\gh]h Jhkih~Zjkvdh]
hk\h}ggy + 1Zdbf gqbghf kdez”~Z} \bjZage f_lh”heh]eqge hagZzZdb
ZgZeesam

Jhev fhjnhdhjhhf_ljbggbo \ezZklb\hkl_c j_ev}nm a_fgh€ ih\_jog
klhkmgdZo a % jmglh\bf ihdjb\hf

Yd k\e~rqZlv j_ameviZipgglyij@ipxfeedh\Zgbo " _j e sh klhkmxlvk)
azZ\~"Zgv pvh]h ~“hkee<”"_ggy \ieb\ gZ nhjfm\Zggy % jmglh\h]h ihd
j_]l*hgm lekgh aZe_"blv \e” jyAmhfhjljbggpblo ihdZagbde\ j_ev}nm
a_fgh€ ih\_joge \_jlbdZevgh]h + JhjbahglZevjghljphaghage_gm\Zg
ih\_johgv kobee-\ Ahdj_fZz kobeb yd h~ge a hkgh\gbo nhijf
0ZjzZdl_jbamxlvky jeaghx _dkihabpe}x « djmlbaghx sh m k\hx qg_j]

Z \e~fegb \ egl_gkb\ghkle neabqgh]h \b\eljx\Zggy sh } hkh[eb\h
gZ ihqzZldh\ec KIZ"eE Hgmeglhh\jim\Zggy ijbfelb\gbo % jmgle\
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[ \e~rfegb \ mfh\Zo ih\_jog_ \h]h klhdm ¢ jeagm r\b~deklv egne
\_joge ]hjbahglb % jmgle\ qb hkzZ~h\h]h dhfie_dkm mgZke+s"hd qh]
ih\_jog_\bc kled « afb\Zggy Z alhdimfnceyjbepckiph yde aZz
gZy\ghkle \e”rih\erAgbo mfh\ kijbyxlv jha\bldh\e ] g _Ibgqgh]h jy*m n
nhjf j_ev}inm

\ jeagm al\heh _geklv jha\blhd jeagbo jhkebggbo Zkhpe.
[ _aihk_j_~gvh \ieb\Z} gZ nhjfm\Zggy ijhneex %jmgle\ aZ]Zehf « £
ijhneex ahdj _mfh\b gZdhibg_ggy Imfmkm

] jeage mfh\b egl_gkb\ghkle ih\_jog_\h]h klhdm « afb\m \_jogvh
rzim % jmgle\ jeage mfh\b Zdmfmeype+€ afblbo j_gh\bggbo fZk m
kobee\ ¢« nhjfm\Zgg¥féiblh %jmgle\

l_\g_ agZg_ggy \ ijhp_goynkjmgh\h]lh ihdjb\m IZ ch]h ih*"Zevrh:
ljZgknhjfZpe«€ fZxlv ihdZagbdb \_jlbdZevgh]h |z ]hjbahgl:
jhage_gm\Zggy j_evinm yde d_jmxlv i _j fes ggyf |j _qgh\bggb
hjlZgeqgbo |Z feg jZevgbo fZk \bagZqgzZxlv "eeygdb i _ j \Z Zxqgh€
Zdmfme€ypLhfm ijhp_k nhjfm\Zggy % jmglh\h]h ihdjb\m } kdeZ”~h\h>
nmg”rZf _glZevgh€ | _g™ _gp+*€ mzihadlgldmgy "dvibjm\gx\Zggy

J J*hgZevge \e~rfegghkle fhijnhf _ljbggbo ihdZagbde\ j_ev}inm a_fg
]hjbahglZevg_ 1Z \_jlbdZevZggyjhlaglelhgrel } 1Zdh" \Z eb\bfb
oZjzZdIl_jbklbdzfb ih\_jog_\h€ a\heh _ghkle 1Z ijbjh~rgh]lh 7j_
| _jblhje€ \ieb\h\bfb gbggbdzZfb ijbcgylly g g jgbo jer_gv
ieZgm\Zggy a”eckg_ggy 1Z _dkiemZlZp+€ h[\h*"gx\Zevgbo f_ee<hjZ
ihe _aZobleghbokfm]b aZohne\

Jhev ] _g_abkm i _\gbo nhjf j_ev}nm a_fgh€ ih\_joge m nhjfm\Zq
% jmglh\h]h ihdjb\m

M gbkee ]_g_Ibggbo Ibie\ fhjnhkdmevilmj nhjf j_ev}inm \bdex
gZe_ "blv ih\_jogyf _dah]_ggh]h ihoh”” _ggy m nhjfm\Zgge ydbo
gZklmigbo gbggbde\ _ex\sZevghbo nex\eZevgbo _jhaecghbo }
Zibrgbo kobeh\bo dZzZjklh\bo [_{Zghjtid] Zglgtdh"

<eNih\e~rge pbf gbggbdzfb _dah]_gge ]_hfhjnheh]eqge ijhp_kb a
nhjfm\Zggy hkZ”h\bo ]Jejkvdbo ihje" dg¥k&Zfild €omiZ2Zevr _
i_j_I\hj_ggy 9Z agZqgbamiehsZem Ahdj_fZ m ijhp_ke jmcgm\Z¢
ljZgkihjlm\Zggy *« gZkldh\h Zdmfmeype+*€ \bgbdzZ} jeaghfZgelgeklv m
aZ €ogef ihoh”"  _ggyf kljmdIimjhx jhafejzZfb ijbklhkm\Zggyf *
NeeygdZo a_fgh€ ih\_joge IZ fh eb\bfb egrbfb hagzdzfb

Dh™_g ahz~Zgbo ]_hfhjnheh]eqgbo ijhp_ke\ an~zZl_g kl\hjblb m
k\h}€ ~eyevghkle agZqgm azZ h[f}fhf j_gh\bggm fZkm vydzZ a]lh”
fZzl _jbgkvdhx ihjhrhx i_\gh]lh jeagh\b”m % jmglm A\bgZcgh 1Zde-
jeage liZgmehf_ljbqgge ihdZagbdb | haaly-etdnd y of Vokf Yo n
\eZklb\hklyfb IThsh <e”rih\ergh |Ibf [*sevr_ py jeaghfZgelgeklv } p-
%jmglhagzZ\qh]lh ~“hkee<”"_ggy hkdeevdb %jmgl mkiZz*"dh\m} agZq
\eZklb\hkl_c kzf_ \en fZl _jbgkvdh€ % jmglhl\hjgh€ 1ihjh~b

Hdjef Ihlh hqg_\b~gh]h hnZddmh] sgyge ]_hfhjnheh]eqge ijhp_kb
ki‘hjxxlv fzZl_jeZevgm j_gh\bggm hkgh\m ”“ey nhjfm\zZggy fZI._
%jmglhl\hjgbo ihje® €o0gy jhev pbf g_ \bg_jim}lvky Ihklecgbc i
ijhp_ke\ m ijhp_ke ih~Zevrh]lh jha\bldm “h\deeey <+ ajhklZxgh’
Zglijhihygghlh gbggbdzZ ijba\h”~blv alJh”~hf ~h iheeir_ggy gqb ih]ejr_gc
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%jmglh\h]h ihdjb\m Ihfm m ijhp_ke % jmglhagzZ\gh]l]h ~hkees” g
\bgbdZ} g_h[o**geklv hpegx\Zggy klmi_gx jha\bldm ]_hfhjnheh]eq
tdeevdekgh]h ydbc %jmglmélvkye gz e\kdZlgdhbho ihdZagbdes\ \azZ}fgh:
aZe_ "ghkle gl _gkb\lghkle ijhp_ke\ 1Z klZgm % jmgle\ Z[h yde
\bdhjbklh\mxqgb eg”bdZpecge f_Ih*b nmgdpehgm\Zggy ijbjh”*gh]h
\dZam} gZijyfdb hpegdb klZgm % jmglh\h]h ihdjb\m < reyob ihe-
\eKlb\hkl_c

<ed j_evinm a_fgh€gdhjyNogk kmll}\h \ieb\zZ} gZ nhjfm\zZggy
%mglh\h]h ihdjb\m hkdeevdb agZqge aZ jhafejZfb « ]_g_abkhf j
a_fgh€ ih\_joge ih”e[gh ~h ~“hfegmxqgbo %#Agih\poc \k jfBphje€
nhjfmxlvky mijh"h\bogzigh\j\Ze+s\ ] heh]eqgh]h 7~eZiZahgm I|h ag
jeaghfzZgeldmglh\bo \e~rfeg egdheb KklI\hjx}Ivky mijh~rh\" \e~rghk
g_ljb\Zeh]l]h QBEkgn gZc]lheh\gerbc qbggbfamdljihh\hgigydjb\m
tafegb deefZlbgghaméEkgx} k\ec \ieb\ agZggh]glZ&hdereggge
ihn"e€ yde nhjfmxlv j_gh\bggbchkdge B M hjjh gglym

M pec dZIl_]hje€ \eZklb\hkl_c j_ev}inm a_fgh€ ih\_joge qeevg_ fe
nhjfb j _evinm klI\hj ge m jeage qZkb P_ hq_\b”gh hkdeevdb gbf
nhjfm\Zggy j_gqh\bggtho K&&kZ™N xlv i_\ge nhjfb j_ev}inm Ibf Jeb[re
i_j_I\hj_ggy fzZl_jbgkvdh€ ihjh”~b « jeaghfZgelgere ]_hoefeqge ijh
kmijh\h""mxlv %jmglhl\hj_ggy <e”ih\e~gh |Ibf [sevr ajeebf } % jm
ydh]l]h “bn_j _gpech\Zgbc gZ ] _g Ibqgge Jhjbahtgdbkb[eh] _hoefeq
% jmglhl\hj_ggy ijhledZxlv aezZ]h~"_gh Z kzZf % jmgl i_j_[m\Z} n
je\gh\Za+s a mfh\Zfb gzZ\dhebrgvh]h k_j_~h\bsZ M % jmglhagzZ\kl\e
\e h[jZ  _ggy m ihgylle Z[khexlgh]h ¢« \eAghkgh]h \edm % jmgle\

“imglb ¢ "bgZfedZ j_ev}inmoag<eftghZEfeihZ phjf j evinm a_fgh€
ih\_joges } gb g_ gZc\Z eb\erbf gbggbdhf ijbdezZz~gh]lh azZzklhkm\Zgg
jhev j_evinm m nhjfm\Zgge |Z <kgm\Zgge i_\gbo ] g Ibggbo Ib
% jmglh\h]lh ihdjb\m azZ]Zehf <hgZ gzZ~Z} fh eb\eklvh8pegx\ZIb |_fi
N 1JjZNZpe€ %ojmgle\ eegecgZ |Z iehsbggZ _jhaey \eljh\Z _jhaey
nhjfb 1Z dhf[egZpe€ ~_gm”Zpecgbo ijhp_ke\ ijhp_kb Zdmfmeyp-
fZk ml\hj_gbo mgZkee"hd ~ _gm~Zpe€ gZ egrbo 7eeygdZo 1Z |
gh\hkl\hj_gbo L_fib Zgbphihfeg j_evinm mgZkees"hd jeagbo \b"
]JhkihrZjkvdh€ ~eyevghkle m afhae \bdebdZzZIlb jha\blhd ijhp_ke\ ie’
egrbo \biz™~d&Zpb™ _ggy je\gy %jmglh\bo \h” ¢ \enr|Zd agb’ _ggy jh’
%jmgle\ Ajhamfeeh sh \erhfhkle sh”h |_ficlamhagbydm <« ijh]c
_dah]_ggbo ]J_hfhjnheh]eggbo ijhp_ke\ yde \eZkg_ kdezZ"Zx
©"bgZfedZ j_ev}inm? klZxlv egnhjfZpe}x sh”h g_h[oe*ghkle a
f_eehjZlb\gbo aZohhd\ ogeqgbo h[\h~*gx\Zevgbo Z[h hkmrm\Zev
dmevimjl_ogeqggbo oefeqghbgbo Z]ZRAjheglelyl _ageqggbghfm
dhgdj_Ilghfm \biZz~dm

AZagZq_ge iheh  _ggy \e*h[jZz Zxlv \bjZage f_lh”"bgges i*"0l
\klZgh\e_ggy jhee ~bgZfedb j_ev}nm a_fgh€ ih\_joge m afegZo
%jmgle\ gZ i_\gbo ehdZevgbo 7“eeygdZo 1Z j_mehpeddwge Zki_dlb
j_evinm a_fgh€ ih\_joge gZ ijhp_kb nhjfm\Zggy < Ijb\Zeh]h nmg
%jmglh\h]h ihdjb\m J_ameviZlb ZgZeeam _dah]_ggbo ]_hfhjnheh
yde fZxlv \by\ gZ dhgdj_Ilgbo ”"eeygdZo \dZam\Zlbfmlv gZ g
a“eckg_ggy m dh ghfimdj\bfiz *dimgdj Igbo f_eehjZlb\gbo aZoh”"e\
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j_amevlZlb ZgZeeam ydbc \dZ _ gZ agZqg_ ihrbj_ggy 1Zd a\zZ
ijhp_ke\ \ hrghje~rgbo -fithjjmthéhljbggbo de+fZlbqgbo ee<lheh]eggbo
]J*~jh]_heh]eggbo mfh\Zo h[mfh\eylv ieZgm\dpgpdAb“rickg_ggy ki
j_l*hgZevgbo ahgZevgbo |Z ZahgZevgbo f_eehjZlb\gbo aZoh?
f_Ih~"heh]leqg_ h[%jmglm\Zggy aZagZq_gbo iheh _gv h[mfh\e_gh
ijh gZz\dhebrg} k_j_~h\bs_ aZ]Zevg_ a_fe_a&dZhkjXmew m_ rbjr_
peehfm fh™_ \g XI¢pZzkidm agZgv m % jmglhagzZ\kl\h \bdhjbklh\mx
pvh]h gbadm f_Ih*"heh]eqgbo iheh  _gv ] _hfhjnheh]Jeqgh€ gZmdhb

Lzdbfb iheh _ggyfb gZ g9gZr ih]Jey® dhogplvip#&Zlb
fhjnhdeesfZlbggh€ ahgZevghkle [ azZzdhghfejghkl_-c nhjfm\Zggy
deefZlbggbp \b\eljx\Zggy [Z]Zlh \ ghfm hklZgge amfhlexxlv ]Jeh]|
hkh[eb\hkle fZl_jbgkvdbo ihje® % jmglh\h]h ihdjb\m \' ~h i_\g
dhgp_ipey ]_hfhjnheh]eqgbo je\ge\ A_fee |Z gb'gbo azZ jZg]lhf yjnm
a_fgh€ ih\ _joge 1ih\_johgv \bje\gx\ZAddgy ek madgthe mh\_johgyv
\bje\gx\Zggy ]ejkvdbo 1Z je\gbggbo | _jblhjec j ]JehgZevgbo ] _hfhj
je\g*\ knhjfh\Zgbo jeagbfb ]_hfhjnheh]eqgbfb ijhp_kZfb 1Z ihee]_
je\ge\ [Zabkgbo ¢« ehdZevgbo jegdh\bo |I_jZk « ~je[gerbo

;eevr N 1Zevgh jHajiéygggy \azZ}fhlerghr _gv %jmglh\h]h ihdjb\m
j_evinm a_fgh€ ih\_joge dhgephghrgkldesfZIbggh€ ahgZevghkle
A_feAZ]lZevgh\e*hfh sh [eevreklv _dah]_ggbo ]_hfhjnheh]eqgbo
fZxlv \bjZagm ahgZevgm ijbjh"m JeypeZgvge jlka=ktpgegge Zjb"
nex\eZevge _ex\eZevge ijhp_kb k\h€f ihrbj_ggyf « \ieb\hf gZ nh
\eMih\ergh€ fhjnhkdm&Vtygjbxlv skgm\Zggx gZ jeagbo rbjhlZo i_\g
aZdhghfejghkl ¢ m [ZeZgke | _ieldhle \lwehQBfe dah] _gg-
] _hfhjnheh]eqge ijhp_lkihfe&\HE Ijb\Zeh]h jhalbldm p_ eh]eggh
\bieb\zZz} a Ih]lh sh azZdhghfejghkle [ZeZgkm |_ieZ + \heh]b Iljb\Ze
klZ[eevge ihdZagbdb gZ "m"~_ agZqgbo aZ iehaxh™dygdZo kmoh?”
A"h mli\hj_ggy \s*"gmligbo \e~fegghkl _c mtE&2glk= 4 iWeh\g _
\heh]b gZ agZqggbo I_dinldlj+yeoxxqgb <+ h[mfhlexxgb gZy\geklv 1Z
jhaih”ee j _gh\bggbo fzZk ~eyevgeklx ih\_jog_\h]h [Z ie”a_fgh]
deevdeklx ¢ nZah\bf klZghf hizZ"e\ yde dhgljhexxlvky ©[Z]]
hkh[eb\hklyfb g_je\ghkl_c ajofggeh € Zih\lZdh" \bjZzagbfb
fedjhdeesfZlbggbfb \e~rfegZfb

I _ \ghx fejhx ahgZevgbfb kbkl_fzfb _dah]_ggh]h j_ev}lnhml\hj_gc
dZl_lhje€ j_ev}inm e<a ]_g_Ilbggbfb IbizZzfb ijhp_ke\ yde jhapeg
ZahgZevge kobeh\e dZjklh\e 1Z [_j_Th\e i¢ghpnib GZj\trhhZggy j_
\mae\kvde gZ\qZevge A j_eZ \dZamxlv sh gZ €og} ihrbj_ggy
"bgZfedm i_\gbc \ieb\ fZxlv ahgZevge deesfZlbgge \e"feghb hkdee
gZcihrbj_gerbc _dah]_ggbc ]_hfhjnheh]eqgbc Z]_gl gZ iezZg_Ils \b!
gZc]lheh\gerbf dibfiggin €ogvhfm jhalbldm €€ \ieb\ o0ZjZdl_jbam
h[h\fyadh\hx mgzZklx m ezZgpx dm Kie\\erghtt IQkd#|_fi_jZImjZz
\heh]eklviz*b ih\_jog_\e ie”"a_fge \h~b 2

KmqgzZkge gZ\gZevge " _j_eZ aZlZevgh€ ]_hfhjnheh]«€ [Z %o
KIl_pxd Dh\Zevgmdlhagyd DjZzk}oZz 1Z g Ahalheyxlv
dhgklZzIm\zlb sh ]_hfhjnheh]eqgbfb ihoe~gbfb aZagZq_gbo ihgy
]_g_Ibgge Ibib _dah]_ggbo ijhp_ke\ nhjfm\Zggy j_ev}nm GZijbde.
\er dhf[egZpec fZkrlZ[\ |_fi_jZImj IZ “"h[h\bo gp ik\ghggbo Zfie-l
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\brb  \b\eljx\Zggy fhjhah[ecg_ | _fi_jZImjg_ khevh\_ A kd\
<bdexqgbfb gZkeerdzZfb _dklj_fZevgbo "h[h\bo dheb\Zgv |_fi_
kKi_pbnedZ Zjb~gboziprambloe\b”e\ \b\eljx\Zggy IZ _heh\bo

DZIl _]hje}x gZc\bshx az je\g f hidkghdlzpe&@dakimggh]h
fhjnh]_g_am \bklmizZ} fhjnhde+fZIbqgZ ahgZ <hgZ [Z]Zlh \ ghfm
ihrbj_ggyf ea i_\ghx ijbjhrghx ahghx Ih[lh \"_ gZ pvhfm Jeh[Zevg
Zijehje j_evin a_fgh€ ih\_joge fZ} \e~gmligbc a\ yahd =« \az}
nhjfm\zZggydgdh\h]lh ihdjb\m

<ieb\ ZahgZevgbo fibghgdid]«\ggh€ kljmdImjb ihje® yde kdeZ"Zx
j_evin kmqgZkgbo |_dlhgeggbo jmoe\ agZggh€ egl_gkb\ghkle il
| iebo 1Z oheh”gbo I _qec hd_Zge\ jhalZrh\Zgbo ih[ebam |Z g ~*
ieZgh\e dhjgZpden fhjnhdeesfZlbggbo ahg \e*ghkgh ]Jheh\gbo ijbjh~gt
<e”jih\e~rgh kee” hqgqedm\ZIb « ~_ydbo \e~fegghkl_c m ihrbj_gge Il
]_g_Ibggbo Ibi*\ % jmglh\h]h ihdjb\m Hkdeevdb ]Jheh\gbfb ¢
Ahfegm\Zggy i_\gbo _dah]_ggbo ijhp_kehjrfihjrehRrfZobmgbom f
ahgZo } dee-fZltwggwdeklv khgyqgh€ jAPhKIgZE \ey*dZhexke\ ~h
_d\Zlhjz azZdhghfejgh kmijh\h~* " m}Ivky af _gr_ggyf Ibkdm 1Z a
deevdhkle hizZz~e\ |h \erih\ergh afegxxlvky 1Zde hagZdb fhjnhde+fZlI
ljb\Zeeklveh]h gb oheh”gh]lh i_jeh”m jhdm ~hfegmxqgbc nZah\b¢
hizn~e\ klzg \_jogvh€ qgZklbgb ]_heh]eqgh]h jhajeam ihjh”~b
f _jaehlb evh”~h\bdh\e ihdjb\b ihim gz dhjzZz \b\eljx\Zggy
a\heh  _geklv %jmglh\h]lh ihdjb\m h[e_khZdhkhv hxZgWthdatd¥h ghoe
egrbo gZ i_jrbc ihlJey® ZahgZevgbo jbk m ihrbj_gge jeagbo dl
A"hldeeey sh ajhamfeeh h[mfhlex\ZIbf_ \e~Afegghkle m nhjfm\Zgge
ihdjb\m H~*gzZd p_ \"_ | fZ egrh]l]h ~hkee”" _ggy Z ijbkmlige Iml
\dZamxlv gZ "“Mckly\mkfv ih~"Zevrh]h kbgl_am azZdhghfejghkl_c ihrbj.
e jha\bldm h[f}dle\ ~hkee~" _ggy ] _hfhjnheh]e€ 1Z % jmglhagz\
gZe_ "gbf gbghf ~ IZeeam\ZIlb gZ je\ge gh\h]h agZggy gh\e ijbjh”ha

Lzdbf gbghf ]Jheh\gbf f#f Ihihkeddbf kijygmiZoh ke~ _ggy
\azZ}fh\lieb\e\ j_ev}inm a_fgh€ ih\_joges I1Z kmgZkgbo ]J_hfhjnheh]eqg
ahgZevgbfb 1Z egljZahgZevgbfb hkh[eb\hklyfb % jmglh\h]h ihdjb\r
ljbghjghfhj y [meh h[jZzgh ~_l1Zevg_ \b\q_ggy \eZklb\hkl_c j_ev
aZlZevgbojhhrethleggbo ]_heh]eqgbo iZe_h]_h]jZneggbo de-+fZlbq
j_l*hgm 1Z afeg % jmglh\h]h ihdjb\m mgZkee~hd <gl_gkb\gh]h ]
\bdhjbklZggy |Z \e~ih\ergh€ " _]jZ"Zpe€

Ahdj_fz \klZgh\e_ggy aZzdhghfejghkl_c m klhkmgdZo
] _hfhjnheh]eqdlpo kif\ a \eZklb\hklyfb % jmglh\h]h ihdjb\m \eA[m\Ze
\erih\erghkle a deZkbggbfb my\le_ggyfb sh”h ij_~f_Im ~hk
] _hfhjnheh]«€ P_ ~“ha\hebeh ~_I|Zeecam\ZIlb gZijyfdb "hke<""_ggy
ihabpeyo Z \klzghmee gbtyinhehjhhf_Ijbggbo \édxkll
j_evinm a_fgh€ ih\_joge \ %ahigiin\ddZohdgb\hf [ hpegx\Zggy
]_g_abkm i_\gbo nhjf j_ev}lnm a_fgh€ ih\_joge m nhjfm\Zgg-
%mglh\h]h ihdjb\m \ eexkljZpey agZq_ggy \edm j_evinm m nhjfm\
%mglh\h]lh ihdjb\m Jggwah2eg "bgzZfedb j_ev}inm a_fgh€ ih\_joge-
ljZgknhjf2m€lh\h]lh ihdjb\m

A gZ\_~ gbo | _hj_Ibggbo 1Z f_Ih*bggbo my\e_gv [meh knhjfh\Zz
_dheh]hhfhjnheh]eqggp¥teeam nhjfm\Zggy \bdhjbklzZzggy 12 ~_]jz"
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%mglh\h]h ihdjb\m p_gljldegmhEe\gadlgh]h Ijbghjghfhjfy ydbc
% jmglm}lvky gZ iheh _ggyo neehkhnkvdh]lh [Zg_ggy gZmdh\h]h ag

Jbk :elhjblf _dh-dhhdfhjnheh]eg@gtdeam nhjfm\Zggy
\bdhjbklZggy 1Z "_1jZ"Zp+*€ %jmglh\h]h Zkdhlgbm p_gljZevgh€ q
ls\geqgh]h ljbghj§hf

<bkgh\dlb GzZ\_~ g f {h” lthdlheh]eqge iheh  _ggy |Z h[%jmglh\Zg
dhgdj_Ige |I_hj_Ibgge dhgp_ip*€ ]J_hfhjnheh]+«€ \dmie } ]Jheh\gbfb
_dheh]lhhfhjnheh]eqgh]l]h “hkee”" _ggy % jmgth\ib]h}\hihdjb\m
\Z eb\h]h kdezZ”rgbdz "h\degelhginZoh¥fZxlv -gjZmd ddhd & _
agZg_ggy hkdeevdb kijbyxlv agZggh ~_IZevgerhfm mjZom\Zggx
ijh\_~_ggy i_\gbo f_ee<hjZlb\gbo aZoh”e\ \ Z]jhl_ogeqghfm a_fe_d
| Z m \bjer_gg- i \gbo -Pghfhlyjnjlydh]eggbo I1Z- _dheh]h
] hfhjnhehlJoggB\~"2gwvheh\ge \eZklb\hkle j evinm a_fgh€ ih\ _jog
fhjnheh]ey 1Z fhjnhf_ljbgge ihdZagbdb ]_g_abk \ed 1Z ~bgZfed
egrhx fejhx \ieb\Zxlv gZ nhjfm\Zggy nmgdpehgm\Zggy |Z afegb
ihdjb\m « €o0g-° kVhIZghptldd g aZdhgdefxkdjrhkdv hgqedm\Zgm kmlv
rZghlh _dhehfhjnheh]eggh]h ~hke”"L_¢Hgytbdith~heh]eqgZ
fhr_ev "hkee"" _ggy knhjfmevh\ZgZ gZ i*"klZ\e ZgZesam him[e+dh
az\"Zgv _dhédlhhnheh]eqgh]h ZgZeeam kijyfh\ZgZ gZ \bk\ele_gg)
mfh \ieb\m qgbggbde\ ] _hfhjnheh]eqgh]h o0ZjzZdl_jm gZ nhjfr
nmgdpehgm\Zggy 1Z ljZgknhjfZpex %jmglh\h]h ihdjb\m j_]Jehgm Iz
gh\hfm je\ge jhaley”Zlb jhehiijnchreeiPlggbo "hkee”" _gv ijbjh~rgbf
1z Zgljhih]_ggbf qgbghf afeg_gh]h ke "\b€ZI| Yblhje€ 1Z
\klZgh\blb ~hpeevge reyob azZklhkm\Zggy hljbfZgbo j_amevliZle\
j_l+hge\
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THEORETICAL BASES OF ECOLOGICAL-GEOMORPHOLOGIC STUDY
OF THE SOIL COVER OF THE NORTHERN BLACK SEA REGION

V. Stetsiuk, O. Veselova
Taras Shevchenko National Unisversity of Kyiv

We are talking about the research directions, namely the formation, distribution,
transformation and degradation of the soil cover of the Northern Black Sea Region in the
geomorphologic environment of the region.

The necessity of establishing the regularity of the influence of the relief and modern
geomorphologic processes on the functioning of the soil cover is substantiated, first, to the role
of the relief of the earth's surface in the formation of zonal and non-zonal conditions of soil
formation in the Northern Black Sea region, and secondly, in modern geomorphologic
processes that significantly affect the quality and land degradation, thirdly, in the historical
features of the use of land resources, rich in this respect the region of Europe, in fact - barns
Fourth, to the peculiarities of using land resources in the new economic conditions, fifthly, to
the modern quality of the soil cover in the conditions of a wide range of water ameliorations of
the Northern Black Sea region, sixthly, to the trends in the changing natural conditions of the
region as a whole, both and in the local spectrum of soil quality in conditions of land user
change.

The rational direction of the realization of the set goals and the features of the theoretical
and methodological basis for studying the soil cover in the geomorphologic environment are
indicated.

Key words: ecological-geomorphologic study, soil cover, Northern Black Sea region,
geomorphologic processes.
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E1ILHEH=1Q@&JMDLMJ: KFHLJBPVDH=H D:GVCHGM
YD HKGH<: JHA<BLDM ?DKDMJK1CGBO NHJF =?HLMJBAFM
< D:MYGP1H>1EVKVDHFM

11lhpZkeygbdZg®Z jgxd
Dzfyg-lgwveevkvdbc gZpehgZevgbc mge\_jkbl_1| «f _ge 1\ZgZ H]e]
\meéd]e}gdzf DZfyg -plv*eevkvdbc Of_evgbpvdZ,h[eZklv
terrapodolika@gmail.com

M im[eedZpe+€ \bk\ele_gh kljmdImjge hkh[eb\hkle eelheh]eqgh€ |Z ]_t
[mMmAh\b ~hebgb j Kfhljbg \ f_"ZolfhirBZKydidpvmfh\b jhalbldm
]_hlmjbafm A”eckg_gh ZgZeea hkgh\gbo ]_hkljZIb]jZneggbo is*jha”ees
egnhjfZlib\ghkls ZljZzdlb\ghkls 1Z fh eb\hkle ih}*"gZggy 9Z €0 [Za°* j*
Imjbklbggh€ ~eyevghkle <e~h[jZ _gh mfh\b dhie_dkgh]lh jhalbldm ]_¥F
gZijyfde\ ea ljZ"bpecgbfb nhjfZfb _dkdmjkecgh€ jh[hlb sh nmgdpehgmx
"hkeer ogyhdj fe _gh kbemjeckvde eclheh]eqge dhhilejfcdixigeyd ihl _gpeZe
aZ\"ydb €0 eZg”rZnlgec Zljzdlb\ghkle gZkbg_geklx kdZffygeehklyfb |
]_hfhjnhehdeqgh[f}dle\ ijb~rZlghbo “ey hjlZgeazZpln€jbkjlblhgigd pvdh
aZoh”e\ <erh[jZ _gh ™\Z Zki_dlb €0 \bdhjbklZggy sh j_]mexxlvky \s
xjb~rbqggbfb ghjfzfb h]ekdmpkecge nhjfb \ f_"Zo ijbjh*hhohjhggbo h[f}dle
I1Z ihrmdhhkeergbpvde < bighfiimidoklibgge\ f_"Zo ]Jhkih~Zjkvdbo
G_h]_gh\e ahdj_fzZ ieshp_gh\e \erdez”b fZxlv ehdZevg_ agZq_ggy *
iZe_h]_hljZneggbo ijhyplykeeXgteo i_j_[m~h\hx j_ev}inm iekey \erkimim
Kzjfzlkvdhlh fhjkvdh]h [Zk_cgm « \klZgh\eo ggih\dhgob dljotdém gb
fh™_ jhaley~Zlbky yd i_jki_dlb\gbc fZl_jeZe "ey ihrmdm ~_dhjZlb\gbo
yrfh€nre\ 1Z 0oZep_"hge\ le_cklhp_gh\se dhfie_dkb ~hal\heyxlv knhjfm\Zz
ijh gZkees~db evh”h\bdh\bo _iho \ “hkee*"m\Zghfm j_]vhAgk 1Z ijhp_kb skt
kmqgzZkge nhjfb j_evinm \ f “Zo “hebgb j Kfhljbq

Hkgh\gbfb mfh\zZfb _n_dlb\gh]h jhalbldm ]_hImjbafm- hdjef ihIm gh¢€
] hfhjnheh]eqgh€ j_kmjkgh€ [Zab \bagZg_gh fh eb\eklv ih}*gZggy ki
_dkdmjketgpomle\ a Zjoel_dimjgbfb hifikIZjfbqgbfb ihreyfb Z 1Zdh"
ie~"lhlh\db \bkhdhd\Zeenedh\Zglbh&dmiEbthpe\ <Z eb\bf gzijyfdhf
jha\bldm ]_hIimjbklbgqgh€ “eyevghkle } h[T}"gZggy gZc\Z eblerbo h]
\erh[jZz Zxlv ]_heh]leqgm [m~h\m o j_evin j_lehgm mzZhhjfzZzle fma_x
iZe_hglheh]Jeqgh€ _dkihabpe«€ GIlI O©lh>epkedghLhAbjib? ih}*gm\Zlb
_e_f_glb _dkdmjke€-igZfbkpgbgh\bjh[{gbpl\h a sg”*b\e*mZevghx ihrmdh\hx
Neyevgeklx \ f_"Zo \enijZpvh\Zgbo ~eeyghd fekp_\bo dzZjf}je\ Hkgh\lgbfb
\bagZqgagljm~g_ggy |_jblhje€ h[f}dIle\ ih[mlIh\bf kfellyf 1Z keZ[dm ihime\
]_himjbklbggbo h[f}dle\

Dexqgh\e kelnh\WWmjbaf ee<lheh]eqge dhfie_dkb fhjnhkdmevilmjb _dkdr
Neyevgeklv

lhklZzgh\dZ ijh[e_fb \ azZ]Zevghfm \bJey”e |Z €€fba\ yahd «a \Z°
gZmdh\bfb <« ijZdlbqgbfb azWidgdkbbmgbklbggbc ihl_gpe+Ze
f DZfYyglip¥cevkvdbc \badZjgZykef «kiBEjbelh dIinnjgi4dlb
ljbjh~gje dj_Zpecge j2rhmbhgKfhljbgbpvhfabdhjbklh\mxlvky

« DZkgbd 1 Q_jgxd =
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fZc® _ \bdexggh yd i_caZz gbc nhg ijb hjl]ZzgeaZpe€ _dkdmjkec OZj
[mMm*h\b dzZgvchgm azZa\bgzZc h[f_"m}lvky \bkhlhx \_jlbdZevghb
\dZam\Zggyf azZ]Zevghlh \e*ghkgh]h \edm ihje” sh \e<~kehg:
dhgklZIim\zggyf hidkmddZffygeehkl ¢ \ klIjmdIimje [Zah\h€ eeslheh
hkgh\b Ijb pvhfm _dkdmjkh\h~b [_a \e?ih\erghgZkiBoh\h€ ie¢"]hl
"himkdzxlv g_lhgghkle 1Z ih\e~rhfeyxlv egnhjfZpex Z[kljZdIgl
\klZgh\e_ggy ijioidkerhdh\bo azZ\fyade\ fe  ijbjibTgbfB kdezZ”h\
Zjoel_dlimjhx a <klhjbggbfb ih~eyfb

'gZeca im[esdZipgp_ilmZevge jhlkbi\bddom ]_himjbafm \ MdjZ€g-
jhadjb\Zx\\l\gZmdh\ipdpyo FZevkvdZ F | Aegvdh X < R_\gmd H
ljbgpbib jha\bldm ]J_hlmjbafm yd Zevl_jgZlb\gh€ nlyjfb ijbjh~hdhj
|z azZkifitbfeazZpe€ j_JehgZevgh€ _dhghfedb hoZzZjzdl_jbah\zZge \ i
[h[*]Jmg H < Ijh[e_fb _n_dlb\gh]h jha\bldm ]_hlmjbafm \ j_]et

Zki_dlZo \b\gzZxlv ;m[gyd 1 F ;mqgqbgkvdZ : < ;jmkzZd < | g
DzZjizlkvdh]lh j_ P hgwywgbgmd BbgbpvdZ FF<evgbgmdm= <
f "Zo AZoe<"gh]h Ihédgkkydh = | ;hlmpvdb@ ijbdez”e

kljZlb]jZneqgbo h[f}dle\ K_j ~gvh]h Ijb~rgekl jTy |Z egre
=eihl_aZjZoh\mxqgb ~hklimigeklv 1Z dhfiZzdlgeklv jhafes ggy hkg
\erkehg_gv €0 *KIvkImdg 1Zdh™ ajmqggeklv hley”m ijb ijhdez”"_
\eAih\ergbo fZjrjmle\ ~hal\hey} jhaley”ZIlb eeslheh]eqge dhfie
fhjnhkdmevilmjb ~hebgb j Kfhljbg vyd kZfhklecge Imjbklbgge h[
pvhfm \hgb fh mlv \bdhjbklh\m\ZIbkvagg2yZaygpdoh\HdzZoh"e\
gZk _dkdmjkec azZklhkm\zZggy _-eZé_dlghhehjmpgh® ~eyevghkle
nhkkeeoZgleg]Z yd i_j_rdh”b 2ey Kkihjlb\gh Imjbafm qgb ZI
ijb]h*gbpvdhfrm]ey*h\dkdmjkecqge nhjfb ] _himjbafm "hpeevgh
hjl]Zgeah\m\ZIb [_aihk_j_~gvh \ -KHo«dodlrkjghjtih aZzih\er*gbdZz
©DZzZfyglpAeevkvdbc? IZ ] heh]Jeqgh€ iZffyldb ijbjh*b azZ]Zevgh” _
agZqg_ggy O©Kfhljbpvdgic dZgwvchllIAA nhjfb sh i j ~"ZqgqZxlv
| _ogeqgbc \ieb\ gZ e<lheh]eqgm hkgh\m \ f_"Zo ijbe_]ebo Jejgbgbo
<bdez” Rigghh fZI_jeDeZmgvchghihqZgldbgZebgb j Kfhljbq
azZzdezZ” gzZ \ fepgbo iZe _hahckvdbo ihjh*Zo klecdbo ~h _jha-€
dzZj[hgZlgs mlI\hj_ggy \fekl \bdhigbo j_rlhd m ydbo k\ergblv ijh kb
gZk €0 nhjfm\Zggy <dZaZzZge ihjhgb b [kleydketkpbes\ [Z jhadjble
\'f_"Zo dzZjT}je\ sh kijby} €0 \b\g_ggx |Z «~_glbnedZp-€
Ilhkeerh\geklv \_jkI\ 0Zjzdl_jgbo ijyfh\bkgbo kobee\ ~h[j_ \e~
jhajea m f_"Zo Dm[Zqge\kv@h]h KIZMdjmjm \e~rh[jZ Zxlv q_jlm\Zggy
"hehfelbah\Zghoed\ pgedklbo ¢« Jjm~Adm\Zlibo \A)gyde\ 1Z][e
<e"kehg_ggy [*ey Gh\hieZge\kvdh]h fhkim NPMpagekikvky [sevrhx
i_jrh€ iZzgdb ~hydZ \eamZeeam}lvky \ ie~ge "¢ \h*hkiZ"m
M f_"Zo Im”~ee\_pvdh]lh dZjT}jm \ gb gec gkl ggekiajeam gZ \k
\erkehgxxlvky iZgdb ~hehfelbah\Zgbo f_j]_ee*\ ie” ydbfb jhafes_
]Jimrdm\zZle \Zigydb FzZedhpgbapvdbikcljhfzlhihjzfb 1Z dhjzezfb Gz
ih\_jogyo gZieZklm\zZggy fZkh\h amkljeqgZxlvky ge_gbdb fhoh\Zlhc
M kljmdImje A_jbhalg fexxlvky ijhrZjdb q_j\hghdheejgbo "hf_jble\
<bs_azZ |_q<*}x gZ hdhebpes k Im~ee\pe ie\geqgZ f_"Z =11AA \e
ie"hr\Z fZkb\gbo ]jm~Ardm\ZIlbo \Zigyde\ il fygehbdfjp 4Z dyljex|v
"hehfelbah\Zge f_j]l_ee a j_ridzfb _\j_il_jb~
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LZé¢bpy
0Zjzdl jbkith@éh]pggbo \ jki\ m f Vigwd Bfh[dZ}]}jm

5 | 1_j_rZjm\Zggy iZghd ~hehfelbahé&dbdpokllH f
]Jjm~dm\Zlbo \Zigyd-e\
4 | 1_j_rZjm\Zggy "“hehfelbah\Zgbo f_j]_e-°\ f

ieblgZklbo \Zigyde\ aes KkljhfEZapmtejylidfb
ge_gbdzfb djbghe” ¢

3 | 1_j_rZjm\Zggy iZghd ~hehfelbah&bgdpok A f
]Jjm~dm\Zlbo \Zigyd-\

2 | 1Zgdb*hehfelbah\Zgbo ]jm~dm\Zlbo \Zigy f
[Z[meyl hjlhp jZIbN IZ [jZoshih”b qe_ gb

1 |1 j rZin\Zggy HhghllgZklbo \Zigyde\ « f j] € f

;*hkljZIb]jZnegge dhfie_dkb \dZaZgbo \_jkI\ h[f}*"gZge m
kljZIb]jZneqge i*~jha”eeb jZg]lm k_jec Yjmavdh€ 1Z FZebgh\_p
ij_"klZ\e_gZ \bdexqggh \_jogvhx qgZklbegkhxlbm k;Z\ kit €
k\elb >h g_€ \e~ghkylvky “hehfelbah\Zge f_j]_es sh \e~kehgxxlvk
hdhebpe ~"hkee”"m\Zgh]h j_]Jehgm <hgb \e"h[jZ Zxlv aZ\_jrZe\
k _"bf _glzZp+s€ [Zk_cgm < ij _~klZ\e_ g eZlmggbfb nZpe-yfb

FZebgh\_pvdZnhjfmyZgzZ ]jm~rdm\zZIbgZ kZbfeb\ZigydzZfb ea
ijhrzjdzZfb "hehfelbah\Zgbo f_j] e\ 1Z f_1Z [_glhgdolk\bfb ]Jhjbahgl
1 M ~“hkee”"” ghfm j_Jehge \dexqgZ} "\e k\elb

Jbk <e"kehg_ggy ihje® FZebgh\_pvdh€ k_j*€ gZ phdhee 19 gz~
j Kfhljbqg [*ey Gh\kod4pikkim f DZliggepkvdbc

Dhge\kkd4¥ gZrZjm\zZggyf ]jm~dm\ZIbo \Zigyde\ yde m \_jogec
aZfesmxlvky ieblgZklbfb 1Z ijhrZjdZfb f_j]_ees\ <e”rih\e”rgh jha”ee_
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ier"k\elb =hehkdeYwdlZZz kdez”~Z}Ivky e<a f_j]_a@dZlbDdje[gh]jm~”
]Jebgbklbo 1Z ieblgzZklbo \zZigyde\ ihim dgeklXkZéWn]Z} gZ
"hehfelh\bo f_j]l_eyo Mkle\kvdh€ ie"k\elb 2€ gb 'gx f_"m ijh\h”*ylv
iZgdb ]jm~Adm\Zlbo \Zigyde\ ©fZebgh\ _pvdbc dZjghbfa2 ihlm geklx
yde feklylv qgbke_gge [j2d«reimdbggy \dZaZgh]h Jhjbahglm \boh”yl\
A_ggm ih\_jogx [*sey jmkeZ |j Kfhljbg \ f_"Zo k Im”~ees\pe ¢ \bs_ a
lhise Jjm~Adm\ZIbo \Zigyde\ ljZieyxlvky kdmiq_ggy j_rlhd fhjkvdhbi
dhjzZes\ djbgdtEjZem\e [h]_jfb dzjz\zZ}ih~e[dh€jZrtinid b
"hkee""_ggy \ "hebge j Kfhljbg gZ ih\_jogx \boh”blv ebr_ \_jog
ie"k\elb ij_~klzZz\e_gzZ f_j]_eyfb 1Z "hehfelZfb Ahdj_fZ [sey Gh\hie
fhklm \erkehgxxlvky ~h \bkhlb f gZ” jmkehf M ~hebge j FmdrZz
gb’'q_ [Zabkm (jpka<® Ykdjz\bf k\e*gq_ggyf jeadh€ afegb
iZe_h]_h]jZnegqgbo mfh\ Iml } ih\_joge gZieZklm\Zggy a-+ kd
©lZdbjzfb2 yde » fhgkljmxlv \klZgh\e_ggy dhglbg _glZevgbo mfh\

Jbk <e~kehg _ggy ]hehkide\kmdiZorhehkiinkd \b$ az

| _ge}x GhihieZge\kvdh]h fhkim m isAge >« \hAhkiZ"m

Dhglzdl ea Rmlge\kvdhxierk\elhx \bjZ  _gbc _jhaecgbf dZjgbal
nhjfmxlv ]jm~Adm\Zle \Zigydb sh m\_jo ih jhajeam i_j_oh”ylv \ ¢
ieblgzZzklbo « ~_Iljblh\bo a “hehfelbah\Zgbfb f_4h eyffb Ihim geklv
OzZjzd!l_jghx hkh[eb\ekIx Ih\se } ihrbj_ggy f_I1Z[_glhgelh\bo ]hjt
HklZgge e_]dh \b\eljxxlvky ?jhaecge gere €0 ]hjbahglim a \e""Ze-
yd ]lhjbahglZevge jhaehfb fe¢" ihIm gbfb [ehdZfb ihje® 1gnhjfzj
nhjfm\zZggy f_IZ[_glhgeésgh*hih”~zZ\ZIb \ dhgl_dkle Jeh[Zevgbo
dZlZkljhneggbo ih”ec 1|¢}€ _ihob amfhle_gbo Zdlb\eaZpe}x \n
=jZfieZgkvdec ahge |Z \klZgh\e_ggy mfh\ [ebavdbo "h gZkees"de\ ©

lhim gbc ~h fflZ[_glhgelh\bc ijhrZjhd gZ dhglZdle a khdeevkyv
\_jkI\Zfb nhjfm} i_j _oe”gbc _jhaecgbc ]hjbahgl azZdjeie_gbc qZ]
jhkebggeklx fe  ijyfh\bkghx 1Z kiz~"bklhx gZklbgZfb jegdh\h]h kobe
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Jbk Dhglzjehkdes\kh@d Ranlgs\_pvdbo Kijkii \b$ Za
| _ge}x Gh\hieZge\kvdh]h fhklm

P\edeevdX\elZLh\sZ ]Jjm~dm\Zlbo ~hehfelbah\Zgbo \Zigyde\ y¢
\ _jogec gzZklbge g_jlmxlvky ea ijhrzZzjdzfb f_j]_ee\ Ihjh”b jhafes_
\jeaimk_e Kfhljbgz 1Z Fmdre Nhjfmxlv \_joge qZklbgb kobee\ 1Z
| _jZk

Khdeevkiv@k\elZ kdezZ”_gZ «_ \| elgdh]jm~*dm\Zlbfb \Zigydzfb a
ijhrzjdzfb f_j]_ee\ 1Z ~ _ljblh\bo \Zigyde\ Ihim geklv *h f Gb gx
khdeevkvdh€ ie~k\elb ijh\h”~ylv ih ie~hr\e Jjm~dm\Zlbo \Zigyde\ st
gZ [_glhgelh\hfm Jhjbahgle Ihjh*b fZxlv gb gm ghalkmcgm Kklecdekl
ea ie"kl _eZxgbfb sh \byley}lvky m \biheh  _gge \ _jogeo “eseygh
jha\bldm Iml ~_j \gh€ jhkebgghkle AZa\bqgZc ihjh”"b i_j_djble ~_
\erdez”Zfb €0 dhjegge \e*kehg_ggy fh gz kihkl_je]Zlb ebr_ m
jhagbs _gbo fekpyo \egdKéh@e glaqy'bgbf hAgigd§Z dhgp_gljZpey
nhkbeec m fffydbo ~ _Ijblh\bo \ZigydZo 1Z f_j]_eyo "halheyx
g_i*"*]hlh\e_ghfm _dkdmjkZglm e_]Jdh agZclb aZebrdb hkgh\gbo
[_glhkm \dZazZzgh€ _ihob qgZklh dhe_dpecgh€ ydhkle

;_jge\kvderklZz kdez”~_gZ ]jm~dm\ZIbfb \ZigydzZfb ea ijhrzjdz
f_j]l_ee°\ M j_]l*hge ~hkee""_ggy €€ 1ihrbj_ggy J]eihl_Ibgg_ m
\h~"h”reevgbo hklZgpe\ g_ i_j_\bsm} i_jrbo f_Ije\

Hibkzge fekp_\e ie”rjha”eeb \dexq_ge ~h kdeZ"m ~\ho j_]ehgZe
Lbjblkvdh]heblp W h]h

Mkle\kvdZierk\elZ \dexq_gZ ~h G_\jerkvdh]h ]hjbahglr
Lbjblkvdh]hjelhyjmkm ydbc dhj_ex}lvky ea \_johf =hjkleckvdb
<_ebdh[jblZzge€ sh \e~ih\e~rZ} gb'gec qgZklbge Em”eh\m FKR =
Z[khexlgbc bedilpj+426- “ feg

Dhge\kvidiZ1Z \e~rih\enr"Z} Dhge\kvdhfm ]hjbahjglmhylinjnhkvdh]h
<eg dhj_ex}lvky ea gb'gvhx qzZklbghx Em~Anhjr*kvdh]h yjmk
Saetograptusleintwarbinensis \_jogvh]h Em”~eh\m :[krhhejx Epk€ \+d
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Jbk <e”"kehg_ggy khdieMkmdZo WE [_~bgh]h ha_jz?2

425,6- “ fejg <e"dezZ”b P\edee\kvdh€ k\elb \erghkylvky ~h LZ]jb
]hjbahglm Mebjpydthypmkm sh \e~rih\erZ} k j ~gec qZklbge Em~Anhj~
yjmkm ahgZ gHfREROHKEKR < «d24- ! feg j

AZehf ZgZee+a kljmdIimjb kbemjeckvdbo \erdeZ”e\ sh ml\hjxxlv
gZklbgm “~hebgb j Kfhljbg 1Z dhj_eypey €0 a _lZehggbfb Zgz
\dZam} gZ Em”eh\kvdb€ izalggZlhtjkEm@yrkjleZgm \ed nhjfZpe€ M
Z[khexlgec ojhgheh]s€ p_fe*lbghd qZkm feg |

l*key nhjfm\Zggy kbemjeckvdbo hkZ”h\bo nhjfZpec sgnhjfz
hkzrdhgZdhibg_ggy \ f "Zo “hkee”"m\Zgec | _jblhje€ \erkmlgy P
gZkeerdhf \klZgh\e _ggy dhglbg _glZevgbo mfh\ ea iecagvh]h |
j_ameviIZIhf A.gm~"Zp-£€

lhjh~b dj_c”h\h]h \edm ihrbj_ge gZ \h~h”eevgbo hklZgpyo Z
i_j _\erdez”_gbc fZl_jezZe \ f_"Zo [ZaZevgh]h ]hjbahglm fehp_gm
ghoee\ \bkhdbo 19 « \bs_ gzZ”aZiezZ\gbo |_jZk IThim geklv
[*[e*h]jZneqgbfb ~"Zgbfb g_ i JsamZzne)gef\e*kehg_ggy \klZgh\e_g-
gZ i*\*_ggec hdhebpe j_Jehgm ~hkee”"  _ggy [*ey ih”je[gx\Zev
Am[je\kvdh]h dZjf}fm Zo \«*kehg_ggy m ijbieZdhjgec qZklbge kok
Kfhljbg <e*"dezZ”b azZey]zZxlv ljZzgk]j_kb\gh a dmlh\bfb g_malh”"_
_jh~rE\gec kbemjeckvdec ih\_joge AZ]ZevgZ hje}glZpey ieZkle\ ]hjb
\N"fegm \e” fhghdeegZevgh]h aZeylZggy iZe_hahckvdbo 1Z \_g” kv
sh jhafes_ge gb q_ Ihjh*b kdezZ”~_ge+ kihgleeslZfb hihdZzZfb lezZm
iekdZfb 1Z iesZgbfb Jexffbgay\deZ[h h[dZlZgh€ dj_f_gbklh€ ]Zev
M hkgh\e \bhdj_fex}Ilvky [ZaZevgbc ]hjbahgl kdezZ”_gbc ]Zevdhx
\Zigyde\ 1Z K\brVlblo iekdh\bde\ AZ [ehkljZIb]jZneqgbfb izZjzf_ljz:
(Exogyra Conica, Inoceramussp. I1Z dhj_eypex a ZgZeh]eqgbfb \erdez"Zf
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ijbe_Jebo j_Jehgk\ gphfZgkvdbc yjmk \_jogvh€ dj00b egl_j\Ze

fep

G_h]_gh\e \erdezZ”b ahk_j_~"_g* gZ \h"h”~eeZo 1Z phdheyo \b
AZeylZxlv gZ k_ghfZgkvdbo \erdeZ”"Zo dbozZzdhhag&ghkbemijeckyv
hklZgpyo AZ]ZevgZ hje}glZpey ieZkls\ ]hjbahglZevgZ Dhfie_dk
fehp_gh\e |1Z ieehp_gh\es |h\se

Fehp_gh\e \erdezZ”b mlI\hj g \ f_ "Zo feedh\h”gbo \e~djblbo
[Zk_cge\ m ™"\Z _1Zib I_j_rbc _1Zi \eNih\enrZ} ghjliNGevdhfm yjmki
11,6- feg jlhjh”~b ij_~klzZ‘éb gfs Ijh\bf Jebgbklbf Jhjbahglhf m
hkgh\e sh afegx}lvky Ih\s_x-/hj]ddhllegéthlZfge}\bo \Zigyde\

ihIm geklx "~h f Gb gvhkZpfAkw@bc fegj \e~ih\erZ}
Aimlhfm _I1Zim hkzZZdogyvhjfimph~b aZey]Zxlv \bdexqgh gZ a[_j_"_gl
lhjlhgkvdbo JhjbahglZo [Ij_"klzZ\e~g¢tjhjhXpfto] \ggdydZfb yde

m\_jo ih jhajeam aZfesmxlvky JebgzZfb iekdZfb 1Z fmebklbfb \¢
AZlZevgZ ihim gekIM fh Zof "hkee*"m\Zgh€alihjlbolhj¢§Vvh g_
\erkehgxxlvky h~rgzZd \e?e]jZxlv kmll}\m jhev m nhjfm\Zgge
gZr"dZgvchggh€ gZklbgb “hebgb j Kfhljbq

leehp _gh\e \erdeZ”b Knhjfm\Zebky gZ dhglbg _glZevghfm _|Zi
| _jblhje€ \gZkees~hd ijhy\m Zevieckvdh€ kdeZfglkiidhtk]kh 1Z \erkIimil
fhjy AZ]Zehf p_ \e~rdeZ”b j_eesdlh\bo jegdh\bo "hebg km[rbjhlgh€
ijhkl_"mxlvky gZ \h~h”"eeZo Ahk_j ~" _ge gZ kobeZo \h~h”"eevg
;ergeklv hj]Zgeqgh]lh kdezZ”m g_ “halhey} h~ghagZqgh <~_glbn
ie_cklhp_gh\e Ih#Zmdm\bgp im[eedZpeyo €0 jhaley?Zxlv yd iecef
jZggvhie_ _cklhp_gh\e mlI\hj _ggy kie\klZ\ge ih \edm ea Zex\e}f gZ’
| _jZzk j >gekl_j \bs_ 9 AZ eclheh]eqgbfb hkh[eb\hklyfb jhajec
nZpe€ aZiezZ\gZ kdez”_gZ "je[ghx "h[j_lRhelddH ¥mgchh\ hokj_fgbk
]Zevdhx i_j \Z gh fekp_\h]h ihoh”® ggy *a \dexqg_ggyf |ljZgablgh]t
ea ihjen dZjiZlkvdh€ ahgb kdez~gzZklhkle aZiezZ\gZ kdezZ" _gZ
]Jebgbklbf fZI_jeZehf AZ]ZevgZ ihim gekbw\2exi\rxbjhgbcf
gZ iehsz”~"dZo z~rdZz«kgwgychggh€ qzZklbgb |_jzk j Kfhljbg ahdj_fz \ j
Dzj\ZkZzZj IZ kK Pb[mee\dZ Lml gZ hjgbo a_feyo fZkh\h amkljeqgZx
oZep_"hgb dzjizlkvdh]h ihoh”~”_ggy IljZgablges q_j\hge ~_\hgkvd:
j_rldzfb zZdzglh~e\ 1Z fekp_\e dj_feggahyjZgldbhjlZagdj_ fZ
N j_\bgz

HkzZz”~h\e dhfie_dkb ie_cklhp_gm ij_"klZ\e_ge* Zex\eZevgbfb \
kmqzZzkgh]lh Kfhljbgz 1Z Ih\sZfb e_khih”e[gbo km]ebgde\ Ijbjh~ge
\dZazZgbo \er"deZ”*\ m j_]ehge "hkee”"_ggy ijZdlbggh \¢~kmlge hd
_jmecgbo jhadjblle\ P_ ihykgx}lvky €0 imodeklx < ijb"ZIlgek
% jmglhmli\hj_ggy ¢ nelhdhehgeah\m\Zggx Ajmqggbfb "ey “hkee"" ¢
\er"kehg_ggy \ f_"Zo dzjf}js\ ahdj_fzZ Im~ees\_pvdh]h Dm[Zq-
Am[je\kvdh]h HklZggec jhafes_gb¢ehasn f"hRkEb"j _ggy h~"gzd
gZc[eevr ykdjzZz\h jhadjb\zZ} kljmdImjm e_Kke\ IZ €0 ijhklhjh\e \enfeg
jeagbo GZ"aZiezZ\gbo |I_jZk

M ijhp_ke “hkee”""_ggy [meh \byle_gh ZzZ®&k\«ZEBEvge \e~rdeZ”"b
gZ™azZiez\gbo |_jzk i_j_djble e_khih*e[ghf\b&kiZledtVgd Zzfb JImke
| _jZkb jhadjb\Z}Ivky gZ m f_"Zo Im”ees\_pvdh]lh 1Z Am[je\kvdh]h
phdheyo \erghkghx \bkhlhx - f  \eMih\e~rgh M f_"Zo
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Im~es\_pvdh]h ¢jdjl}jmhgb kdezZ”_ge ]Jjm[hmeZfdh\bf keZ[h h[dZI:
jmkeh\bf 1Z ieAagddZqgbf \feklhf fmr_ev jeqgdh\bo fhexkde\ fZI|_jeZq
<er"deZ”"b haZeeag_ge* hdj_fe ea Jhjbahgle\ ap_f_glh\Zge Hkgh\gm
meZfdb kbemjeckvdbo ihjer AmkljeqZxlvky \dexq_ggy dj_f _gbl
lhim gekdv f

Jbk Kljmdimjz 2¢x\iZkb j Kfhljbg ImA7es\_pvdbc dZjT}j

:ex\eZevge \erdezZ”b diviie€E Hkmdkb Am[je\kvdh]h dZjf}jm
ihim geklx = kf \erh[jZ Zxlv ihklmih\bc i_j_os” \e”r djmigh
meZfdh\h€ hfkehXdpe€ ~h aZbh&B\ghR_ k\e*q _ggy r\b~dh]h
]leb[bggh]lhaZggy jmkeZ |1Z ch]h [hdh\h]h afes_ggy >ey djmigh n
njZdpe+*€ o0zZjzdl_jge keZ[h h[dZlZges meZfdb kbemjeckvdbo \Zigyde
dj_crh\hpm\¢ ihjer M kijmdmmgzftjhrfghh Zex\ex agZqgbc \fekl
fmr_ev g_j_\hgh]bo fhexkde\

<dZazZgx\*Zevges \e"dezZ”b i_j_djble ihlm gbfb Kh\szZfb ~h
e_khih~*e[gbo km]ebgde\ ea \bdhigbfb % jmglh\bfb ]JhjbahglzZfb 2
gZcdjZs_ \e~h[jz 2} \e"kehg_ggy \ f_"Zo AmJ[je\kvdh]lh dZjT}jn
Zex\eZevgbo \er"dezZ”Zo qeldh \bjeagyxlvkylHjbeihhm"ge g+ kh\
ihoh\Zgbfb ]jmglzfb <hgb ~h[j_ dhj_exxlvky ea ZgZeh]h\bfb \e*
f_"Zo dzZjT}jm k Hk_e+\dZ gZ ijZ\hfm [_j_ae j >gekljz ~_ Z\Ilhj
areckgx\ZezZ "~ _I1Zevges iZeegheh]eqge ZgZeesab \bdhigh]h fZl_jeZen
\bkhdhxh&¢fjgeklx \klZgh\blb \ed _1Zie\ e_khgzZdhibg_ggy IZ ]Jjmglhl)

K_j_~gvhfm ie_cklhp_gm Iml \e?ih\e~rZxIv i_jre ~\e |[h\se e khi
kmlJebgde\ jha”ee_ge fZehihlm gbf ]jmglh\bf Jhjbahglhf <hgb \e-
_1zizf >geijh\kvdh]h « Fhkdh\kvdHh ke tbdvgay \jeaZggy jmkeZ
m Kbemjeckvde ihjh”b kbgojhgg_ ea ihqzZldhf >geijh\kvdh]h ae_"_
ydh]h azZ Z[khexlghx ojhgheh]e}xjkdez"Z} bk
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JbE Kljmdimjz 2¢x\§Zkb j Kfhljbg Am[je\kvdbc dZjT}

:dlb\g_ nhjfm\ZggygZgwdhz~Z} ea nhjfm\Zggyf 111 « 11 |_jZk
i_jrh€ \enrih\enrZ} Fhkdh\kvdhfm ae_ " ggx KZfzZ | _jZkZ ihrbj_¢
hdj_fbfb njz]f_glzZfb \ “hebge j Kfhljbg gZ "hkee""m\Zgec "eeygp-

< _jogec ie_cklhp_g ij_"klZ\e_gbc Zex\eZlewgldfb \NdezZ"Zfb
]hpahglZfb \ _jogvhie cklhp_gh\bo e_khih?s[gbo km]ebgde\ |IjZ
lhsh M \ jogvhfm ie_cklhp_ge \eA[m\Zehky =e<¢gl_gkb\g_ gZ]jt
N _ex\eZevgbo re_cne\ kobee\ IhqgqZlhd nhjfm\Zggy 11 gZ”aZieZ
kbgojhggbc <a Fbdmefegephdibfbigh\e jhaldhf ihlm gh]h
Jimglh\h]h dhfie_dkm sh ijhkl_"m}lvky \ f_"Zo Am[je\kvdh]h \e"kel

Jha\blhd ijyfh\bkgbo _jhascgbo kobees\ kbgojhggbc <a nhijf
dhfie_dke\ 1 gZ~aZiezZ\gh€ | _jZkb 1Z aZieZ\b m hkgh\e ydbo qt
\hgb jhafes ge¢ Plv Kinr@ibehp _gh\m hklZiglge ZdlIb\geklv
[*ggh]h \jeaZggy jmkeZ « gZ[m\Zggy "hebghx kmgZkgh]h \b]Jey”m

=hehp_gh\e \erdjeZkbZ\endthj_ggyfbiezZ\ + jhhk*hdhde\
"hebgb j Kfhljbg m ijb]bjeh\edghiyZkfbglmehp_gm \er*[m\Zehky
nhjfm\ZggmqgZkdghpmglbhrbj_gdZdh\erdeZ” b nnitm\Zebkyv
ijhlylhf mkvh]h dhglbg_glZevghjha\bllZhm « \e~g_k_ge ~h
g_jhage_gh\Zgbo glKo pZc[eevrm jhev \erNjBxhvZevge
ijhex\eZevgeelAZlegg]jhfZz”" _ggy

> ex\eZevVgdezZ ith\fyaZge a jZchgZfb thgbhgekipglg\zZgh]h
j_evinmdzZgvchgghx qZklbghx >heexdgbeegentkobedf¥Zxlv
g_h~ghjefgmh\m « aZ ozZjzdl_jhf hkz"~dhhg2ZlghkZvkyggx Ijb
gZklbgb a \ezlktfhsbgh\brghkNyéx\ex ijb\_pmbgp_gljZevgm IZ
i_jbn_jecgm

GZ djmlbo kobeZo f "tekpyfb [eevr_ 0Zjzdl_jgbo ~ey ijyfbo
Neeyghd dZgvchghih”e[gbo "“hebg ¢ ih[m~h\Zgbo iZe_hahckvdbf
fZzc _ M\e lj_Ibgb kobem ijbiz~"Z} gZ qZkldm ~_gm~Zpecgh€ qZklbg
gZklbgpZdmfmeylb\gbf re_cnhf sh kdezZ2sgpgdEkdihfygh

202



Jbk <e<”kehg kgpy*gwhgb gwhicklhp_gh\bo \er"deZ"e\
gZ phdWésjZkb Am[je\kvdbc dZjT}]j

meZfdh\bf fzZl_jejb&khf RbjbgZ |1Zdbo re-cn#\ ihim geklv
Zex\ex f ja”rdZ [eevr_

> ex\eZevges re_cnb iheh]bo kobee\ \b]Jgmlbo f_Zg”"je\ Z 1Zdh
jha\bldm \gmljedZgvchggbo | _jZk m hkgh\e jhajeas\ kdezZ”_ g+ "j
ihl]Zzgh \e~rkhjlh\zZgbf fzZIl_jeZehf s [_g_f a iesZgbf Z[h kmi
km]lJebgbklbf aZih\gx\zZq_f

Mgedgbtb \erdez”~Zfb } 1jZ\_jlbgb sh nhjfmxlvky m fekpyo \k
iera_fgbo \h” a[Z]Zq_gbo dZevpblhf <hgb nhjfmxlv ihdjb\b
\breeyxlvky gZ Ilee kbemjeckvdbo \e~rdeZ”™e\ dZgvchgm kljmdlt
\hA"hkizZz"m is" ©e_[_"bgbf ha_jhf2 ees\bc \jydc\bggbk kobe
Pb[mee\dZ Ajmggbf ”“ey hley”m } \h~gbc fZjrjml ea \bdhjl
ieZ\aZkh[e\

Nhjfm\Zggy iZe_hglheh]eqgh€ |Z feg_jZeh]eqgbo _dkihabpec gZ
eslheh]eqggh]h fZl_jeZem m fma_cgbo ijbfes_ggyo b*halhey} qZkl
aZe_lgekhjlZzayZzp+s€ ]_hlimjbklibggbo azZkh[e\ \e” ih]h~rgeo mfh\ Z
ie"dj_keblb _kl_Ibqge ydhkle _dkihgZzle\ aZkh[Zfb ij_iZjm\Zggy |Z ]
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JblB > ex\eZevgbc re_cn m ie~ge "¢ klegdb dZgvchgm
I1Z aZ[m~h\Z gZ i_jrec gZ™azZikid\gheqg | _jZke j

<bkgh\dbelheh]eqge dhfie_dkb “hebgb j Kfhljbg W f_"Zo f DZf{
ihfeevkvdbc o0ZjzZdl_jbamxlvky ZljZdlb\geklx 1Z egnhjfZlb\geklIx ijb
]_himjbkibggbo aZoh”e\ Ijhdez”Zggy fZjrimle\ m jZchge Gh\hie
fhklm 1Z \ f_"Zo DZj\ZkZjs\ ajmogghjZhpprmdbfloy _dkdmjkecgbfb
reyoZfb ~hih\gxxgb €0 Z[h “hal\hey} knhjfm\Zlb hdj _fbc Imjbl
ijh mdl ey \eMerm\Zqge\ sh \"_ agZohlfeddmjgbibdh[T}dIZfb
Ilh}*gZggy "~h\erdh\h€ egnhjfZpe€ ijh ]Jejkvde ihjh”*b <« nhjfb j_
"bgzZfeqgbbkhif ijhp_ke\ ¢ mfh\ €0 nhjfm\Zggy aZ[_ai_gm} aZp-d.:
mkeo \edh\bo dZIl_]hjec _dkdmjkzZgle\ ohqgqZ gZckbevgerbc _n_dl o
fheh”rh]lh « k_j_"~gvh]h rdeevgh]h \edm

Jha\blhd ihrmdh\bo nhjf ] _hlmjbklbggh€ ~eyevghkle gZ [Za-
dzjf}jsharhey} N_klb _dkdmjkzZglzZz +a iZkb\gh]lh kihkl_je]ZqzZ \ kr
Imjbklbggh€ jh[hlb ih]Jeb[exxqgb ijb pvhfm h[}dlIb\ge agZggy ijh |
hagzZchfexxgb a hkgh\zZfb ihevh\bo gZmdh\bo "hke<”"" _gv <bc
_e_f _gle\ I _ogedb kd_evgh]h Imjbla\fokgbd [Klaghdyfa km\hjbf
Ahljbfzggyf ijZ\be [_ai_db } gZc[eevr _n_dlgbf azZkh[hf nhjfn
ihablb\gh]h _fhpecgh]h klZgm

LZzdbf qbgihff*gZggy \dZaZgbo nhjf Imjbklbggh€ ~eyevghkle g
ihl_gpeZem ee<lheh]eqgbo dhfie_dke\ 1Z fhjnhkdmzlibmj ~*halhey
dhgdmj_glha”rZlge ZgZeh]b ~h |ljZ"bpecgbo \b”e\ Imjbafm sh jha
DzZffygllpA¥sevkvdbc qgb _n_dlb\gh a gbfb ih}*gm\Zlbky 20 7
\ijh\z~" _ggy 1Zdh" kijbylbf_ hohjhge 1Z ihdjZs_ggx _dheh]eqgh]
h{f}dle\ sh amfhl\e_g_ _klh]BbogbZhAHf*eyevghkle
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THE LITHOLOGICAL STRUCTURE OF THE SMOTRYCH CANYONAS
THE BASIS FOR THE DEVELOPMENT OF EXCURSION FORMS OF
GEOTOURISM IN KAMYANETS-PODILSKY

Igor Kasiyak, Anna Chernyuk
Kamyanets-Podilskyi Ivan Ogienko National University
61, Ogienko str., Kamyanets-Podilskyi, Khmelnytsky region, 32301

The publication highlights the structural features of the lithological and geomorphological
structure of the Smotrych valley within the limits of the city of Kamyanets-Podilsky as a
condition for the development of geotourism. The analysis of the main geostrategic
subdivisions from the standpoint of their informativity, attractiveness and the possibility of
combining various forms of tourism activity on their basis is carried out. The conditions of a
cohesive development of geo-tourism directions with traditional forms of excursion work,
functioning in the region of research are shown. Silurian lithological complexes are singled out
as potential-forming, due to their landscape attraction, saturation of fossils and the formation of
geomorphological objects suitable for the organization of adventure and tourist activities. Two
aspects of their use are described, which are regulated by the relevant legal rules: sightseeing
excursion forms within protected objects and search-research and adventure-tourist - within the
limits of economic ones. Neogenetic, in particular Pliocene deposits, have a local significance
for explaining the paleogeographical processes associated with the relief reconstruction after the
retreat of the Sarmatian marine basin and the establishment of continental conditions. Their
structure can be considered as a promising material for the search for ornamental minerals
(yashmoids and chalcedony). The Pleistocene complexes allow us to form an idea of the effects
of glacial epochs in the studied region and the processes that formed modern forms of relief
within the Smotrych valley.

The main conditions for the effective development of geotourism, in addition to the
powerful geological and geomorphological resource base, identified the possibility of
combining specialized excursion routes with architectural objects and historical events, as well
as the training of highly skilled guides. An important direction in the development of geo-
tourism is the combination of the most important objects that reflect the geological structure and
relief of the region in the format of the museum (for example, the paleontological exposition of
the NNP "Podilsky Tovtry"). It is also advisable to combine the elements of excursion to
mining and industrial production with individual search activity within the waste areas of local
quarries. The main problems identified the pollution of the territory objects of household
rubbish and weak popularization of geotourism objects.

Key words: geotourism, lithological complexes, morphosculpture, excursion activity.
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GEOTOURIST POTENTIAL OF ROCK GEOMORPHOSITES AS
INTEGRAL PART OF GEO-KARPATY UKRAINIAN-POLISH
GEOTOURISTIC ROUTE

Yuri Zinko', Martha Malska', Ihor Bubniak?, Roman Hnatyuk®,
Leonid Skakun®, Andrzej Solecki®
'lvan Franko National University of Lviv, 41 Doroshenko street, Lviv, Ukraine,
79000, e-mail: zinkoyuriy@gmail.com
2 viv Polytechnic National University, 12 Bandera street, Lviv, Ukraine, 79013
SWroclaw University, plac Uniwersytecki 1, 50- :UR F &blahd

In 2013-2015 within the frames of Cross-border Cooperation Programme Poland-Belarus-
Ukraine a project to develop the Geo-Karpaty (Geo-Carpathians) cross-border tourist route in
the Ukrainian and Polish Carpathians was implemented. The route length is 700 km and it
includes 28 geo-tourist sites. Its attractive base consists of scientifically, educationally,
scenically and aesthetically valuable geological outcrops, relief forms and manifestations of
modern dynamic processes. The majority of objects located along the Ukrainian-Polish geo-
tourist route is presented by geomorphosites, i.e. objects of geomorphological heritage (rocks,
river valleys, anthropogenic forms, geomorphological processes).

In the present study the geotourist analysis of Geo-Karpaty route specific rock complexes is
performed: Rocks of the Kamieniec Castle in Odrzykon URFNV LQ WKH 3U]J]DGNL 5HVHUYH
Leski (Baszta Kmity) from the Polish side, Spaskyi (Sokoliv) Stone, the Urych Rocks, the
Dovbush Rocks from the Ukrainian side. It includes a detailed description of geological
structure and morphological features, historical and cultural assessment, modern tourist-aimed
usage and infrastructure facilities. Solutions on preservation and protection of the Geo-Karpaty
route rock geomorphosites and their utilization in educational tourism are given.

Key words: geotourism, route, Geo-Karpaty, rock geotourist objects, geomorphosites,
infrastructure.

Introduction. The problem of geo-tourism development in the Carpathians has
become topical over the course of the last decade. One of the projects related to geo-
tourism in the Ukrainian and Polish Carpathians implemented in 2013-2015 was the
development of international Geo-Karpaty tourist route under the Cross-border
Cooperation Programme Poland-Belarus-Ukraine. The working team included
educational establishments from Ukraine and Poland, i.e. Higher Technical School in
Krosno (Podkarpackie Voivodeship) and Ivan Franko National University of Lviv.
Within the project scope the concept was elaborated and the cross-border route over
700 km long was arranged (Fig. 1).

Geo-tourist route runs through the mountain massifs in Krosno and Przemysl sub-
regions (Podkarpackie Voivodeship) in Poland and through Lviv and Ivano-Frankivsk
regions in Ukraine. Along the geo-tourist route 28 information boards describing the
most important geo-tourist attractions are placed [3].

Among the objects being a part of the mentioned geo-tourist route there are several
ones having all the features of geomorphosites tobjects of geomorphological heritage.

© Zinko Y, Malska M., Bubniak I., Hnatyuk R., Skakun L., Solecki A., 2017
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Fig. 1. Schematic map of the Geo-Karpaty geo-tourist route

Geomorphosites are distinguished based on the main scientific and educational
criteria including cultural, aesthetic, economic and ecologic peculiarities [13, 16].

Analysis of publications. In the Polish Carpathians activities focused on
preservation and tourism-aimed usage of geo-heritage is actively developed. The
detailed inventory of main categories of geo-heritage i.e. natural monuments, reserves
and documentation centres was done. They were assessed per the scientific and
educational value [10, 15]. Several tens of geological and geomorphological objects
located within the Polish Carpathians were included into the national catalogue of geo-
tourist objects [14].

For the Ukrainian Carpathians the last decade is characterised by an intense activity
in studying, preserving and tourism-aimed use of geo-heritage. Geologists,
geomorphologists, researchers and experts, representatives of the environmental
institutions are actively engaged in this work. In particular, geological survey teams
created passports on preserved geological objects in four Carpathian regions [2] and
prepared an integrated characterisation of valuable geomorphological objects [4].
Recent years are marked by the energetic efforts to make geo-tourist potential capacity
feasible and to popularize geo-educational potential of the region. The available
geological tourist guidebooks [3, 5, 6, 7, 8], focused on educational and scientific
groups, hold paramount significance.

1. Geomorphosites as geo-tourist attractions

The notion of geomorphosite, suggested by Italian researcher M. Panizo (2001),
reflectes an integrated (scientific, cultural, aesthetic and tourist) assessment of
geomorphological objects [16].

According to E. Reynard et al. [16] additional matters of geomorphosites include
ecological values featuring the criteria of ecological impact and protectability from the
outer affection; cultural values featuring the criteria of historical, artistic and religious
importance; aesthetic values featuring the criteria of visibility, contrast, and spatial
structuring; economic values featuring the criterion of their significance for production,
including recreation.

Foreign researchers emphasize on certain distinctive features that distinguish
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objects of geomorphological heritage (geomorphosites) from other categories of
geoheritage (geosites) [16]:
many geomorphological objects show expressed aesthetic features.
Owing to these qualities they are natural geopreserved monuments;
these objects are of dynamic character caused by modern
geomorphological processes. This distinguishes geomorphological guarded
objects from other types of geoheritage (stratigraphic, lithological,
paleontological), which are static ones;
these objects are of various sizes. Objects of geomorphological
heritage can be presented by both local units and complex forms and
geomorphological landscapes.

To assess geotourist potential capacity of geomorphosites is possible through the
approach proposed by V. M. Bruschi and A. Cendrero [11, 12]. All criteria in the
named approach are obtained by synthesis from already existing techniques used to
assess geo-tourist potential capacity and can be grouped into three main categories
[12]: Z scientific value (intrinsic site quality): rarity, scientific importance, advantage
to be used as a model to demonstrate processes, variety of elements, age, terrain type,
combination with historical, archaeological, artistic heritage, association with other
elements of nature, preservation status; b) potential for use: kinds of possible activities,
observation conditions, accessibility, extent of use, proximity to service centres, socio-
economic situation in a region; c) possible threats and the need for protection: urban
settlements in the vicinity, possible and potential threats, possibility to collect samples,
harmony with modern planning.

The cross-border Geo-Karpaty geotourist route (Ukrainian and Polish parts)
includes the following types of geomorphosites [1, 3, 7, 9]:

1) rocks +Rocks of the Kamieniec Castle in Odrzykon, rocks in the
Przadki Reserve, .DPLH /HBs%NaKmity) from the Polish side, Spaskyi
(Sokoliv) Stone, the Urych Rocks, the Dovbush Rocks from the Ukrainian
side;

2) parts of river valleys xmeander of the Stryi river, Zhenets stow in the
Ukrainian part of the route, the San River Valley in the Polish part;

3) fragments of landscape with contemporary manifestations of
geomorphological processes +mud volcano Starunya in Ukraine;

4) anthropogenic landscapes zoil in Uherce Mineralne (oil manifestations
in the Polish part of the route), the lake of Geologists (originated due to gas
production) in the Ukrainian part of the route.

In this research main attention concentrates on rock geomorphosites. Their geo-
tourism potential was rated by criteria of method of V. Bruschi and A. Cendrero [11,
12].

2. Geotourist potential of rock geomorphosites in the Polish part of the Geo-
Karpaty route

The most prominent rock geomorphosites in the Polish part (Bieszczady) of Geo-
Karpaty geotourist route are rocks of the Kamieniec Castle in Odrzykon, rocks in the
Przadki Reserve and Leski Stone (.DPLH /HB8Nal Kmity). Below we present
their geo-tourist assessment in the scientific and educational perspective as well as
solutions on how to use them for tourism.

Rocks of the Kamieniec Castle in Odrzykon (site 1) form western extension of the
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Przadki Reserve (Fig. 2). Scientific value: These sediments were deposited during the
first stage when stream was losing its speed and have been preserved since then in
channels curved in earlier sediments. The rock walls show erosive structures originated
as the result of stream movement in older sediments. The rock object attractiveness is
complemented with the castle remnants and well-provided informational and
educational infrastructure of historical and cultural environment.

Fig. 2. Rocks of the Kamieniec Castle in Odrzykon (Photo [17])

Potential for using: it caused by high popularity of this object for regional
excursions. It is the object of visiting in a number of regional and local tourist routes.
Potential threats and protection necessity: for this object is characterized with
excessive recreational capacity with devastation of soil and floral cover. There is a
necessity of regulation of tourist flows.

The Przadki Reserve Rocks (site 2) form eastern exposures of Ciezkowice
sandstones outcropped in the vicinity of the Kamieniec Castle (Fig. 3 and 4). Scientific
value: They are composed of the so-called fluxoturbidites, i.e. Ciezkowice sandstones
defined as the Early Eocene sediments of sludge underwater marine streams flowing
down the continental slope.

The rocks shape is caused by the long-lasting exposure of sandstone layers to wind
and water and temperature changes. The walls of rocks show diverse forms of
weathering: 1) cellular structures - round holes separated by narrow ribs or larger
irregular cavities; 2) depressions formed in places where rock was weakly cemented or
contained clay formations; 3) vertical grooves, troughs formed because of draining
rainwater. Potential for use: The Przadki Rock Complex is the most widely visited
monument of the inanimate nature in the Bieszczady. It is equipped with information
boards and a network of sightseeing paths. Possible threats and the need for
protection: One of the problems detected at the geomorphosite is its excessive
recreational and tourist load, which causes recreational digression of soil and
vegetation cover as well as the development of erosive forms of micro-topographic
units. There are several samples of mechanical and painted graffiti on the rock
surfaces. For the most degraded sites we offer to equip wooden stairs and plankings for
sightseeing places.
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Fig. 3 and 4. Rock complex in the Przadki Natural Reserve (Photo A. Solecki)

Leski Stone (Baszta Kmity) (site 7) is a rocky ridge stretching for about 220 meters
from northwest to southeast (Fig. 5 and 6). Scientific value: Higinal appearance of the
rock is preserved only in its upper part, which looks like an eight-meter tower whose
walls are formed by the steep slip joints. On the south-western wall one can see the
signs of weathering: systems of depressions resembling honeycombs. The tower is
surrounded by a deep quarry where stone was mined for centuries and used for nearby
buildings such as castle, church and synagogue in Lesko. Stone taken from this place
was also used to build fortress in Przemysl and regional railway infrastructure.

Fig. 5 and 6. Leski Stone (Baszta Kmity) (Photo A. Solecki)
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Potential for use: Leski Stone is an intensively visited tourist object. Here there is a
parking lot and a sightseeing path. Leski Stone belongs to places visited by excursions
groups, cyclists and autotourists. Possible threats and the need for protection:
Recreational digression of soil and vegetation cover is observed. Various types of
graffiti are visible on rock surfaces. There is necessity of arranging of didactic path
(information stands, wooden stairs, plankings) taking into account environmental
requirements.

3. Geotourist potential of rock geomorphosites in the Ukrainian part of the
Geo-Karpaty route

Rock formations such as Spaskyi Stone, the Urych Rocks and the Dovbush Rocks
were chosen as basic geomorphosites of Geo-Karpaty geotourist route in its Ukrainian
part.

Spaskyi (Sokoliv) Stone (site 13) is a unique rock complex in the Upper Dniester
Beskids (Fig. 7). Scientific value: As compared to other rock complexes (the Urych
Rocks and the Dovbush Rocks) this one is distinguished by its older sandstones
(approx. 100 Ma) of Spaska series and specific morphological structure. Rock
formation is represented by three rocky monadnocks of tower or wall morphological
type. The maximum height of the extreme western monadnock is 25 m. Rocks contain
massive small and medium grained grey quartz sandstones with silicate cement. The
thickness of sandstones is more than 10 m. The walls of rocky monadnocks
demonstrate various well expressed types of micro-topographic units such as alveolar
weathering forms on the northern walls of rocks, hollows and niche.

Fig. 7. Spaskyi (Sokoliv) Stone (Photo O. Shevchuk)

The local name of rocks is "Devil's Stone" and it reflects one of the legends about
their origin, associated with the famous spiritual centre and monastery located in the
village of Lavriv. According to the legend, the devil planned to destroy the sanctuary
so he brought this stone here. Potential for use: According to legends king Danylo
HalytskyL EXLOW D FDVWOH DW WKLV SODFH WKDW LV ZK\ WKH
SDWKYV"™ L \p RoDspabkid Gtone. Spaskyi Stone is a popular destination for
excursions and recreation. Close to the rocks, besides informational and educational
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infrastructure of historical matter, recreational stops are arranged along the tourist
route. Possible threats and the need for protection: Within the territory an express
digression of soil and vegetation cover is observed, rocks are covered with various
types of graffiti. The path requires environmental protections preparations =*stairs at
the most degraded slopes areas.

The Urych Rocks (site 18) is a unique natural and architectural complex located
within the Oriv ridge in the Upper Dniester Beskydy (Fig. 8).

Fig. 8. Urych Rocks (Photo O. Shevchuk)

Scientific value: Under the morphological expression along with the historical and
cultural significance, conditioned by WKH 7 XV W D QocR @®@es§ Xoudrfrock
formations are detected as follows: .DPLQY =KROREI\D O)WD 26/NHOL .DPLQY
Their maximum height is 50 m. All rocky monadnocks are composed of the Yamna
series subvertical sandstones of various thickness. Rocks originated due to erosive
processes when harder sandstones remained and softer argillites and siltstones were
eroded. On the rock surfaces there is collar, cellular and arched weathering observed.
Fissures (vertical and subhorizontal) often form an expressed block cleavages used to
build the wooden fortress Tustan during the Medieval Ages. Several stages of the
fortress construction are reflected by numerous holes carved in the rock surface. In
most cases, they are located next to the bedding elements and tectonic fractures.

Potential for use: The site is extremely popular among sightseers (especially those
coming from Morshyn, Truskavets and Skhidnytsia resorts). Facilities are presented by
a checkpoint, informational and educational boards and marking signs, labelled paths,

212



recreation stops and parking lots, catering facility stay open during the summer

months. In the vicinity there is the Tustan museum and the chapel near the spring. Each

\HDU LQ $XJXVW WKH SRSXODU IHVWLYDOLRI|KKHYG RHUHDO U
Possible threats and the need for protection: in recent years have been taken measures

to prevent recreational digression with building wooden flooring. Paths need an

environmental protections arrangement to nearby separate rocks.

The Dovbush Rocks (site 19) is one of the largest rock complexes in the Skolivski
Beskydy, located near the village of Bubnyshche (Fig. 9 and 10). Scientific value:
Beyond the main formation, being the most popular place for visits, rocks extend
south-west like a strip 200 m wide and up to 1 km long (Fig. 9 and 10). Tower, pole,
composite wall with height reaching up to 80 m are the dominant morphological types.
Rocks are composed of massive sandstones corresponding to the Yamna series, the
Upper Paleocene (57 Ma).

Fig. 9 and 10. Dovbush Rocks complex in the village of Bubnyshche (Photo Y.
Zinko)

Here one can see a number sedimentary and tectonic phenomena. Forms of cellular
weathering are very interesting. Within the main formation four artificial caves are
found. Archaeologists suggest that in ancient times there existed a pagan sanctuary,
and after spreading Christianity in the Carpathians a little Old Rus fimonastery-skete
was founded. Some rocks resemble animals or people. Scattered rocky monadnocks
among hard Yamna sandstones originated due to both uneven cement composition in
sandstone and various properties of mineral formations they are composed of.

Potential for use: The Dovbush Rocks is especially popular among sightseers
coming from Morshyn, Truskavets and Skhidnytsia resorts, and are included into many
tour itineraries. Competitions in rock climbing, bouldering and mountain cycling are
regularly held here. Infrastructure is presented by informational and educational boards
and marking signs, labelled paths and parking lots. Catering facilities stay open during
the summer months. Tourists can experience other attractions such as horse riding,
having photos with wild birds etc. Possible threats and the need for protection: Soil
and vegetation cover within the complex territory is devastated because of intensive
recreational and tourist load, rocks bear traces of several graffiti. For limitation the
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further degradation soil and floral cover it is necessary to restrict services of
horseriding. For the tourists safety it is necessary to equip stairs for climbing to the top
of Main massif and sightseeing grounds with a fence.

Conclusion. Geomorphosites, analysed as the objects of geomorphologicl heritage
of Geo-Karpaty Ukrainian-Polish route, are represented with the attractive rocks and
rock complexes. The majority of rock units are popular places for recreation and
camping. Hotels and catering facilities are nearby the objects. They need informational
and advertising support as well as arrangement of adequate infrastructure. By the virtue

RI LOWHUQDWLRQDOSSWRMHBPWK:*HIRWKH DQDO\VHG JHRPRL

equipped with informational boards and the description of these sites was included into
the Ukrainian-3SROLVK JXLGHERKRNWYHR

The assessment of possible threats for geomorphosites and the development of
measures to minimize recreational load should be considered as a subject for further
studies. Another arising issue of scientific, applied and programme character is
justification of special infrastructure for geo-educational and geo-tourist aims for main
types of geomorphosites.
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] hkiz~*sbgz ij_"klzZ\e _gZ ] _hfhjnhehftqggdt\grgghfregvkvdbf
mklimihf ~h\"bghx [ebaadihj_idfhf \bkhl f gbke_ggbfb ]_heh]eqgbfb
\er"kehg_ggyfb dj_c~h\bo ¢« g _h] _gh\bo ihje® mgedZevgbfb kd_evgbfb
Libge] <moZlbc DZfegv |Z <g kmqgzkgbfb ~bgaizygdibhnhjfzZfb j_ev}r
[Zedh\Dbfb Pe ZljZzdpecge h[T}dIb g_ "b\h€ ijbjhkbeldXxINZ gZmdh\h
eZg”rZnligltaZz gm peggeklv GZ i_jki_dlb\m aZzijhihgh\Zgh \ijh\zZA""m\Z|
nhjfb ]_himjbafm yd gZzmdh\e ]_heh]leqge Imjb gzZ\qZevge _dkdmjke€ ey
\_ékbi_"ge ¢ Z\Ihfh[eevge Imjbklbgge reyob-]ahfhjayretf]elggiec]h
n_ghf_ge\ < ]_hhk\elgvhfm \erghr_gges \Z eb\bf } h{eZrim\Zggy ]_heh]eqg
m ieZgh\Zghfip \ggbliZjdm m k Ile~rdZfegv deevdho ] _hhk\elgeo kl_"hd -
imle\gbdZ ]_hlmjbklbggh€ dzZjlh_nNEljdwn_igjrhq_jlh\e aZoh”b gZ
ifylbjeggm i_jki_dlb\m sh”~h -kgldgfZppeghhh [1Z e<gnjZkljmdIimjghlh
aZ[_ai_q_ggy jha\bldm ]_hlmjbafm ¢« ] _hhk\elb m pvhfm gZpehgZevghfm i

GZpehgZevgbc ijbjhrgbc iXkeddIrcgddphvchg ™ o jZidy_jbphdbf
ki_dljhf h[f}dle\ ] _hkiZz*sbgb m | q fe'gZjh*gh]l]h agZq_ggy K_j " gbo
gZmdh\bf agzZq_ggyf kljZlbljZkbggrjsrkajdhd «~vdBo\HgkdezZ”e\ m
Lim[qbge AdEes tRAhehlhfm Mideljdd [Zdh" egre gqbke_gge* \¢e*kehg_ggy
ihjenri_caz ge dZgvchghih”e[ge \eMrjeadb "hébgbhjlhgeb\ bog kb hd
jeghd Kljbib >"mjbgz K_j_Im Lmkd_ev@rgeidd mli\hj_ggy
[jZ\_jlbgh\bo [m¢y*kee Khdee_pv Dhkfbjbg gkl hdgdHAlZeghl |12z
g qbke_dgickkh\e i_g nb | igffyldb ijphhaz]Zevgh”_j Z\ghlh agZq_ggy
< _jl_[Z DjbrizéliNfeklbggZ Ha_jgzZ X\ee_cgZ [Z]ZIh ~" _j_e + g_\_el
\h~hkiz"e\_hIimjbklbgges azZzgylly m i_jki_dlb\egihXxbdZpl khZlpvirhbl
gZpehgZevghlh izjdm K_j_~ i_jrhqg_jlh\bo azZieZzgh\Zgbo aZoh”e\ m 3Ijh_
|_jblhje€ gZpehgZevgh]lh ijbjh”rgh]lh iZjdm 3>gekljh\kvdbc dZgvchg «  i_
aZ[_ai_qg_ggy “hklmim ~h ]_heh]eqgbo \e“kehg_gv g£akde€vgbo ml\hj
\_ehkbi_"gbo « \h*gbo reyoe\ a-h]leymmthehiehpdibbo n_ghf g<\ gZmdh\h
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hk\elge ijh]jZfb a \eM\e"m\Zggy mgedZevgbo Jeikh\bo i_q_j >ey
]_himjbklibggHWJm effejblhje€ \Z eb\h hj]Zgeah\m\ZIhkt Jshjegy=qgZoh”b

dhgn_j_gp+*€ ee<lge rdheb ]_hn_klb\Zes GZ ~_kylbjeggm i_jki_dlb\m
kiV\hj_ggy gZpehgZevgh]lh ]_hiZjdm 3>gekljh\kvdbc dZgvchg” a ijh\s~gbf
al_j_"_9ggy ]_hkiZz"sbgh ]Jjhdnbjlldafm « J_hhk\elb

Dexgh\e keh\MEImjbaf ]_hhk\elZ ]_hkiZz*"sbgZ gZpehgZevgbc ijbjh~gh
3le\geqg_ lh"eeey” 3>gekljh\kvdbc dZgvchg’

IhklZzgh\dZ ijh[eGfbpehgZevge ijbjhrge iZjdb 3le\geqg_ Ilh7*eeey’
8>gekljh\kvdbc dzZgvchg ™ phalZeri\gZoe a [Z]Zlhx ]_hkiZz~sbghx ~_
j_evin az]lZehf « Kdjlbfegh[b\h€ ijbjh”~b } ij_~f_Ihf aZpedZ\e_ggy
\eMeAm\Zge\ Yd ¢ \ egrbo \elgbagygbo gZpehdgbevgbo ijbjh~c
Ki\hj_ggy _dhimjbklbggbo djhihatbkpetgeey \eM\ernmp\2Adpdh o feok
gZk_e_ggy } h~rgbf ea \Z e BYolgojlygililyfrM "klZ\e_Gblopy
NeyevgegIVhklZligvh \jZohbhahjbklH\mkeh]Jeqgm [m”~h\m ¢ j ev}n
| _jblhje€ iZ4t#AAf_ |e kdeZ”h\e gZ ydbo ]jmglm}lvky jha\blhd ]_hlr
] _hhk\elb MgzZpetihpbmoGIl gih\geklki_"~klZ\e_gh egnhjfZpex
Z[h \hgZ c ah\kef \erkmligy ijh J_heh]eqggjmesdidjpbhjp€al\bldm
] heh]eqge ¢ ] _hfhjnheh]egqge ijhp_kb 1Z €o0ge gZkee~db ped
]_hfhjnheh]leqge h[f}Ib gZ |_jbihgbpha] iggde\afegb ijbjh”*gbo
dhfie_dkeBdhjbklZggy dhjbkgbo dhiZ2pkd\m IZhkEiZlh egrbo
\erhfhkl_c

:gZesklBggeo im[eedZlZggyf jhalbldm ] _hlimjbafm ¢ ] _hhk\elb r
Gll 3le\geqg_ lh”"eeey” o 3>gekljh\kVAhcldZgXZahd®d jhalZrm\Zggy
ijbk\yg _gh gbadm ifhbed-df.plkc*klZ\hx ~ey kl\hj _ggy dhgdj_Igbo
ijhihabpec klZeb ihi_j ~ge “hkee”" _ggy ] _hkiZ”"sbgb j _]Jehge\ jha
GIl 3ls\gegqg_ lhneeey” « 3>gekljh\kvdbc dZgvchg ™ a\elb hibkZghbc
j_dj_Zpelgjpklbggm ¢ _xXhpkprlm ZgZeea €0 j_kmjke\ o fh eb\hkl_
lZ \klZgh\e_ggy ijehjel_le\ jha\bldm

F_lhxij_~klz\e_gh]h "hkee<aZigghgm\ZIBijhd¥™ ggyn
Neyevgeklv gZpehgZevgbo ijbjh*gbo iZjde\ 3le\geqg_ Ih"eeey” =« 3>
dzgvchg” _e f glb Jehlmhh&fimphdZh[bldpbadm aZoh”e\ sh”h
ihimeyjbadph&iZz"sbgbo iZjdth]eb[e_ggy agZgv \eM\eAm\Zqge\ -
fekp_\h]h gZk_e_ggy m ]Zema-ljhpZhab gl AhdpmiejZgd Zo
gZmdmrhkee~rgbo jhddlhajh[e_ggy ijh_dIm hjlZgea&p-£€ | _jblhj
gZpehgZevgh]h ijbjhrgh]lh iZjdm hohjhgb \e~l\hj_ggy 1Z j_dj
\bdhjbklZggy ch]lh ijbjh~gbo dhfie_dke\ <« h[f}dle\2 7~ey GII 3|
Ih~heeey7] * 3>gekljh\kvdbc dBbvtihg'klZ\e_ge ijhihabpe€ }
kdezZ "h\®flgh _dle\ hj]jZgeaZp+€ «% pbo \iZhdZ" m\ZIbfmlv a
jhdm

<bdez” hkgh\gh]lh fZl_jeZem "Ghkp-RhgZeyye+ ijbjh~ge iZjdb
3le\gegqg_ Ihneeedygekljh\kvdbc dZigMhbhgges m } ~hkblv
fheh”~bfb ijbjh~hhohjhggbfb mklZghaMOjZEHpaZoEIb\gh
jha\b\2w lk\hx "eyevgeklv m lnijbiZpgoyrlc « _dhhk\slgec kn_jZo

GIll 3le\geqg_ lh”eeey” jhalZrh\Zgbc m ie\geqgec djZch\ec ahge Il
\bkhgbgb sh qeldh \bjz _gbf Ie\geqghih”eevkvdbf mkimihf \e~~"e
je\gbgb FZeh]h Iheekky Ch]h Ekylddxly}Xxhijihreeb [Zk_cge\ jeqhd
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Qhjgh]lh « ;Zeleckvdh]h fhje\ PedzZ\hx } ]_h[hlZgeqgZ ki_pbnedZ |_
a ]ljZgbpyfb Zj_Zees\ i_\gbo eckh\bo ihje® 1Z mgedZevgbfb kl_ih\bf
lZzjdfz} dezkl_jgm klikdiéd{m}Ivky a \_ebdh€ drevdkbl=\hdj_f

e njzZ]f_gle\ sh jha”ee_ge¢ keevkvdh]hkih®*Zjkvdbfb m]er*yfb k
| _jblhjeyfb 1Z a_feyfb yde g_ m\ecreb ~h kdeZ”m iZjdm aZ
\erih\ergbo ih]h”" _gv a_fe_dhjbkim\Zge\ « a_fe_\eZkgbd-e\

< Z~fegekljZlb\ghfm \erghr _gge I1Z2jd fhades ;pbre\kvdh]h
;mkvdh]h ¢ Ahehge\kvdh]h jZchge\ Evie\kvdh€ h[eZkle ~_  hdjef p-
h{f}dle\ a[_j_lebky qgbke-dgmevrkilgpbdBffyldb ~Z\ge ]hkih”~Zjkvde
ljZz"bpe€ « j_f_kezZ ahdj_fZ47]. Jhgggkl\hhke hkh[ebyglZc \ieb\
j_dj_Zpeslogjpklbggbc jhalblhd j _]Jehgm jhalZrm\Zggy 1Zjdm
j_dhgkljmch\Zge+omjj OO k|l -adbdlE \ He_kvdm < I**]ejpyo \oh~*ylv
Ah \erhfh]lh fzZjdh\h]h -dmgadibjghh]h ijh*mdim ©AhehlZ ie~dh\Z
Ev\ielsbghb? ljhlypBfo jj OO Iy | _jblhjey ki_peZeeam\ZeZkv gZ ¢
k _ahgghfm \efihgbgdm m \e*hfgqbo [ZaZo fheh”e gbo ¢« "blygbo IZ]
Jm~Z Dhele\kvdZ KZke\ Ahamee Z fekp_\e eckh\e fZkb\b IZ h[e:
\bdhjbklh\m\zZeb "ey ex[bl_evkvdh]h fbkeb\kd\zhkdZglgzevkl\z
N kylbeelly Iml jhalb\Zxlvky jeaghfZgelge ki _peZeeah\Zge \b"«
j_]*hgZevgh]lh ieZgm _lgh]jZneqgbc gZ [Zae ]Z\Zj_pvdh€ d_jZfe
gZ [Za* qbke_ggbo f_fhjeZevgbo fekpv 11 k\elh\h€ \ecghb
isagZ\Zevgbc ih\fpazZipghdba hkh[Zfb gZijbdezZz” FZjdeyg RZrd_\bq
n_klb\Zevgbc a fbkl_pvdbfb azZoh”Zfb m IerdZf_ge 12 <_
iZehfgbpvdbc K\ylZ JhjZ =ebgygb Ile*]ejpe |Z le~rdZfegvVv k_glb
\Z eb\e fekpy ”"ey eklhje€ ihevkvdh]l]h JIJm~*Z | _K¥gedZ =« }\j_ ck\
;jh"b gZjh”ne)\

M ]_heh]eqggec [Mr"heZoyaghph djZzx Ihreeey [_jmlv mqgZklv ihjh~
jeagh]lh \edm \ _jogvhdj c”h\e iZe h] _gh\e g hJl.gh\e 1Z Zgljh
L _jblhjey iZjdm « hdhebpv gZkbqg _gZ jeaghfZgelgbfb ijbjhrgbfb Im
Z1jZdyfo ]_helh]hfhjnheh]eqgbfb kd_e- eekh\e yjb ]_heh]e
\erkehg_ggy djZch\e mkimib « hklZgp_\e 1hj[b [hlZgeqgbfb [hjh\
Neeygdb [hehlge fZkb\b gZ dZj[hgZlgbo ihjh~Zo ]e~jheh]eqgbfb
At j_eZ \blhdb jed ;m]ih KKibjm |dZjklh\«OZaZ@Z jghx
hkh[eb\eklIx | _jblhje€ } gZy\geklv rbjhdbo ihgb _gv m \_joe\fyo ]he
+m jZchge k LjmAlmetqeDhlels\ KéirdzZfeghZd al\Zgbo azlhd
GZc[eevr_ aDbele\kvdZ meh]h\bgzZ agjbdmébAZloyp gh]lh ;m]m
e kihemqZ}lvky ijhoe*"gbfb "hebgz®b ja [Vl.jo<\j yFbhkgh\gbf
njhglhf <hjhgfede¥ Ahehqge\ 2 ejphalZrh\ZgZ \_ebdZ _jhaescgh
hklzgp_\Z JpmiBEs_cv \bkhlzfb ~h f g j f \erge_gh\ZgZ \e~
]Jhelgh]h fZkb\m Ih”eevkvdh€ \bkhgBgko tpehgAidre~gbc
;m] 1Z Ahehqge\dZ K_j_"~ gbo ]Jhjb @mebpvdz K\y[Z ;*eZ <bkhdz
7. >h kdeZ m 1Zjdm m i_jki_dlIb\e m\ec”_ njzZz]f_gl ie\geqgbc mklr
ydbc azZcf_ i« Zaggtghkilggm | _jblhje€ 1Zjdm \a~h\" Z\IhljZkb Ev\e\
Ahehqge\ Lml ahk_j " _gh [Z]Zlh peldZbbBblk AH[TRKBimMoZ
<ZigyjdzZz flZ sggbke ]Jggeh]s\agkehg gfykobeZo \a”h\} mkimim
kd_elvahklZg ovebdbc DZfegv [ceyZ#hdim™hde h[fidIdpZ
ih[ZgbbbzZ\IhljZzkb-Ekehqge\ Iml "~ jhalZrh\Zgh gbadm ljZ*"bpecgbo
Fbimeb@h\hkeedb Ljm~h\Zgq =heh]hjb =heh]hjdb KlegdZz Q_j\h:
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[Z]1ZIhx eklhj€<}PR ke™r]ejpe ~h \_jod\dyZ j\a”h\" djZx ylh”eee
ieNecfZxlvky ]Jhjb DZffygz fgjf gz k @Zjde\ ] <bkhdbc D
=hem[bpy ] I**dZfegkvdZ fgjf gZ Y].kiHINgbrdAfegv >
gZcpedZ\erbo _e f _gle\ j_evinm | _jblhijlEr«&dy® I} \gjdig\ h
A _[jh\e nhjyd¢ kh}jergbf ] _hfhjnheh]eqgbf - ]dnflj&Zndkgl f
n_ghf_ghf gZ \bkhgbgZo AZoe<*gh]lh Ih*eeemn d&hsbhghphhdh\jeazg-
[Zedh\e nhjfb ~"Z\ge jhaecge mI\hj _ggy agZqgh€ ighlyaghkle egdh¢
ZdIb\gbf ijhy\hf kmqZkg-Zad mfe g ble'gdb oblZhklwo ijhpgkp\a
ih}*gZggy djmlbo kobee\ ¢ seevgh]h ~_j_\hklZgm IZ qZ]Zjgbde\ *:
gZa¥vrh_[jb” H~Mge}x ea \erhfbo } "_[jZ [*ey |s"]ejpe\ M f_"Zo gZp-l
ijbjhrgh]lh iZjdm ©le\geqg_ lh"eeey? } deevdZ peggho ]J**jheh]eqg
AT j_eZ \blhdb7@qhd p N gbo eZg”~rZnlgbc aZzdZagbd ©<_jogvh[m
]J*~jheh]eqgbc aZzdZagbd ©lhgbde\kvdbc? " _j_ ethzZPe4ZjZevgh€ \h"
[Z]1ZIh egrbo

KI\hj _ggy m Gjhpde\geqg_ Ih”eeey” \erdjbeh gh\e fh eb\hkle
Ney “b\_jkbneldzjpk€bqghlh ijh "mdIim-\dmegbgpgghh]lh Ibim
j_]l*hgm Afy\bebkv hj]J]ZgeazZpecge i*"klZ\b 7~ey jhalbldm e
ijbjhrgbgh]lh « dmaejdyajghigh]lh Imjbafm jharbj _ggy ki_dljm ZdIb\¢
\b”re\  Imjbafm ierh]h \_ehkbi_"gh]h eb ghflitkpv jharbj_ggy
dhjhldhgzkgh]lh < klZpehgZjgh]lh \e”rihgbgdm :~fegekljZpey iZjdm
_1Zis ahk_j “"beZ hkgh\gm m\Z]lm gZ ihimeyjbazZp+€ ihl_gpecghbi
iZjdm ZljZdpecgbo ijbjhrgbgbo 1Z djzZdBHgZ\d4hlogk]Tidio\\Ty
AZoes"ghlh ;m]lm }PlyjgZz FZ4dd_\bqz K\ylZ ]hjZ omlej =Z\Zj_qqgb
ljhdeZ” b dhehPmgzZ\Zevge djZ}agZ\qe reyob Ljbge] FZjdeyq
fekpy K\lylh]ejkvdbc Pe reyob hohibeb i _j \Zgh pxgljZevgm qZk
[*A1hj_pvdbc \bkImi \_joe\Ty AZoe~gh]h ;mymdkldh¥Xdbjm <hghb
aZ[_ai_g_ge* *gnhjfZpecgbfb kIl _g"Zfb |Z egnhjfZpecgbfb fZl| jeZeZf

lhijb I _ sh | _jblhjey GII 3le\gegqg_ lh”"eeey” ~hklZlgvh j_ij_a_ gl
\e~rh[jZz 2} hkh[eb\hkl«s]_hflhemhkeh]eqgh€ [m~*hidZo=Ygehy]dh
Ilh~reeey azZ]lZehf J_hlimzhkplodyge]lZhgm g_ fZxlv \_ebdh€ ihimeyjgh
K_j_ N \eMermRZGe\\hgb fh mlv kIZlb jhrabgdhx GIlI Ze_ ihlj_[mx
jhajh[db . h{eZrim\Zggy ~thikhsfgdpmh€gh egnjzZkljmdIimjb
ijbklhkm\Zggy "ey \eM\e m\Zggy a "~hljbfZggyf ijbjh*hhohjhggbo
ijhflhpe€ k_j_~ ihl_gpecgbo Imjbkle\ P_ 7Z} ie"klZ\b \bagZqblb
] _hilmjbafm h~rgbf ea ijehjbl_Igbo gZijyfe\ "eyevgh®0e GII gZ gZc]|e
jhd{1].

K_j_"™ ijehjbl_Ile\ i_jki_dIb\gh]h jha\btdmjbkldbjqgdmpeclym_jb
iZjdm gZ [ebavdm i_jkiagZmg\ngh\ jharbj_ggy ki_dlHfm Imjbklbqggh
j_dj_Zpecgbo aZzZgylv ihdjZs_ggy “hkimim =« ihimeyjbaZp-y
ijbjh~rgbqgbo 1Z <dmjdudimjgbo ZljZdpec iZjdm jha[m” h\Z « [eZ]hn
f_j_ e Imjbklbggbo reyoe\ fekpv \erihgbgdm kiz\hj_ggy ki
egnhjfZphbhg\elgvh€ egnjZklnndImpgpblgljm nhjfm\Zggy \eZkgbo
]_h _btrhjbklbggbo ijh"mdle\ s<dijalzjppd Aibeb afkhmjfm\ZIlb
gbadm kljzZl_]eggboham\eéyjdazap+€ ] _hkiZz*sbgb [Z jha\bldm ]J_hIimjb
 ]_hhk\gZb”™_kylbeelgxdibjki_a ~ _I|ZeesaZpe}x aZoh”e\ gZ ifylbjeqc
i_jeh~~b\ 1Z[e1). KIljZI_]*qge azZ\"Zggy KkijyifinéZige gg¥
egnhjfZpesbghelgvh]h azZ[_ai_q_ggy 1Z "hkimighkle hkgh\gbo ZljzZd
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m lef ¢« ] himjbklbggbo \*hkdhgZe ggy e+gnjZkppmbddimjgh]lh 1z
hk\elgvh]h aZ_ai_qg_ggy <kgmxgbo ¢ ijh_dlh\Zgbo ]J_hhk\elgec
]_hlmjbklibggbo reyoe\ \ijh\Z~"_ggy gh\bo ]_hlmjbklbggbo azZgylv
fZjdh\bo ]_himjbklbggbo ijh*mdle\

<Zeb\bf } KkI\hj_ggy -egnhjkXplgodih -peagdjm iZjdm m
k le”r]ejpe ~_ aZieZgh\Zgh jhafeklblb Z~fegekljZpex fma_cghbc
]_hhk\elgefb _dkih§hp-lyibl aZijhihgh\Zgh h[&ahymZIb

hk\elgvx dhfie_dkgm kI_‘dm_ ©ljbjh2dmehMdmpdihjdbie dkb
<hjhgyd?2 “~h\-bgZ gZ |_jthjkoe*gbo hdhebpyo k I+*]ejpe-
LZ[ebpy

AZieZgh\Zge aZoh”b ey jha\bldm ]J_hGmljbafm « ]_hhk\elb m
(le\geqghn-eéey

< KljZl_]egge aZ AZieZgh\Zg- a Hqedm\Zgh Jhdb
ai j_amevlzZl | \ijh\ZA
g9y
1 2 3 4 5
1 lhdjZs_ggy lgnhjfZpecg_ lgnhjfZpecge 2018-
egnhjfZpecghl]lh aZ[_ai_q_ggy ZgreZ]lb [eey| 2020
af ai_q_ggy l4ijbjh~rgbo 1Z «kl| hkgh\gbo
Ahklimighkle dmevimjgbo Zljl ijbjh~rgbgbo
hkgh\gbo Zljzq ihdjZs_ggy ~hkl Ljbge] ;h Z =
iZjdm ghkle ~h ZljzZdp¢ ]hjb <Zigyjdz
HleZrIm\Zggy | h[eZrim\Zggy kI K\ylZ @mebp
Zljzdpecg®Balla) j_fhgl %jmglh\b eklhjbdimevimj
iZjdm 1Z gz ehdZevgbo “hje| omlej =Z\Zj_q
ijbe_Jebo hley”h\bo fekpv| kZdjZevge |1Z
| _jblhjeyo fZcr"Zgqgbde\ eklhjbdimevIimj
fekpy H[eZrlh
ehdZevge “hjh
lerebkkyebc
DZfegy_j_fergy
MrgyZiejgy
;eebc DZfegv
=Z\Zj_qgbgz
=mlbs e ie”oen
kl_"db ~h hkgh
ZljZdpec
KI\hj_ggy gh\bol F_j_~Z djZ}ag] 2020-
Imjbklbggbo ZIj| fma_€\ « |_fzZI 2021
kiecevgh a hk\elg _dkihabpec m
azdez~Zfb 1Z hj ijbe_lebo gzZk|
fekp_\th] imgdIZbeh]hjb
kzfh\jy"m\Zggy| Lim~h\zZqg Q_j
djZz}tagZ\gbo fm{ =Z\Zj_qqbgZ,
~dhfma_€\ | _fZ jhajh[e_gbo -
_dkihabp-c \ijh\z~" _gbo a
mqgZklx iZjdm
KI\hj_ogZ 9
~dhfma_€\
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ijbjh~"gbgh
_lghl]jZneqgh]
ijbjhrgbgh
*klhjbgghlh ie
k_eZ&Z\Zj_qgb
=heh]hjb

J_dj_Zp-cgh Klhj_ggy "\ho g H[eZrlh\Zge "\| 2019-
Imjbklbgg_ _dhhk\elgeo kKA_| gh\bo kl_"db 2020
\ihjy*dm\zZggy| "b”rZdlbgqgh€ kl| [m "mlv
ekgmxgbo -dh{ ©ljbjh~rge 1Z *kl| jhaihgbgZlbky
hk\elgeo reyoe] dmevimjge dhfig Z~rfegekljZlbqgg
jhajh[dZ gh\bg <hjhgyd? ih[eb| [m~bgdm GII
hk\elgeo |_fZI| gh\hlh Z~fegekl]j
IZ ki_peZeeah\l Ib\gh]lh dhjimkm
reyoe\ le*]ejpyp djZ}
agZvaik\elgy kIl _
©le"]ejpl Ljbg-]
HleZrIm\Zggy Jharbj_gbc ki| 2020-
|_fZlbggbo reyo] ijbjh~gbqgh 2021
ijbjh~rgbgh dmevimjgbo
djZz}agz\qh]h 1Z| j_dj_Zpecgbo
eklhjbdimevIimjg| ijhihadec GII «
ieZgm ijbe_Jebo
Z ijbjh~gbgh I_jblhjec
djZ}agZ\qbe ©lyq :dlb\eaZp-y
geqghih”reevkvd| ierhoe”~gh]h
mkimi2 fZjriml | \_ehkbi_~gh]h
<eevrZgh®y j\hg Z\lhimjbafm
tlem]e\
\_ehkbigh
Z\lhfh[eevgbc
[ ijbjh~rgbqgh
djZ}agZ\gbc
©=heh\gbf /\jhi]
kvdbf \h~"h~eehf
\blhdb jed
;Zeleckvdhlh « (
[Zk_cge\2 fZjrj1
;eebc DZiegvVv
[e"]ejpe<_joh[m®
ierhoe~gh
\ ehkbi_"“gbc
Jha[m~h\z KI\hj_ggy Aeabl| GZz~Zggy 2021-
egnhjfZpecgh p_gljim a fma_c( *egnhjfZpecgh 2022

hk\slgvh€ 1Z
j_dj_Zpecgh€
egnjZkljmdImjl
[_jblhje€ iZjdm

_dkihabpecghbf
dhfie_dkhf m kd
gh\hlh
ZfegekljZlb\gh]h
dhjimkm m k e

hk\elgeo ihkem
\eMeAm\ZQqZf i
1z ij_"~klZ\e_g
ijbjh~rgbgbo
*klhjbdimevimj
ZljZdpec -
j_dj _Zpe-cgh
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Imjbklbggbo
ijhihabpec iZjq

KI\hj_ggy
\erihgbgdikhelgs
ahg gZ <kgmxqghb
ijh_dlh\Zgbo _-d
hk\elgeo reyoZo
Z ih[m~h\Z ih[sg
iZffyldb ©Ljbg-
ZevlZghd fekpy
\hlgbsZ 1Z ijh\_
_dhhk\elgeo &2Zd
kihjm~® _ggy ih]
k_eZ FZc"™Zg

| _gypvdbld
ZevlZghd -
kZgelZjghe}g-qg
imgdle\ fekpv ~
\h]gd

AZ[_ai_q_ggy
IbfgzZkh\h]h

\erihgbgdm IZ
_dhhk\elgeo af
Ney \eMerAm\Z(q
iZjdm

2019-
2020

Jharbj_ggy ki |
j_dj_Zpecgh
Imjbkibggbo a|
1Z jhajh[dZz
fZjdh\bo
_dhimjbklbgghb
ijhrmdle\

Jharbj_ggy nhijf
azgylv a icagz\
ijbjhrgbgh€ o
iragZ\Zevgh
dmevimjgh€ j_dj
a_e _ge* rdheb
_dkdmjke€ -fZcK
dezZkb m j_fekgh
hk_j_~dZo \b\q
eklhjbdimevimjg
kiz~sbghb

MjeaghfzZgelg_
j_dj_Zpecgbo
ijhihabpe€ iZjg
_dheh]eqg_
gZ\qZggy ]_h
e [hl1Zgeqge Im
djZz}Yagz\qe- |_f
ih€a?’db
hje}glh\Zgbo g
rdeevge ¢ kim»
hk\elge Jjmib |
djZ}tagZ\p-\
Ki_peZeskle\
lerlhlh\e_g-
ijhljzfb
_dhhk\elgeo a4
€0 hj]ZgeaZp-
hk\elg} c
egnjZkljmdIimjg
aZ[_ai_q_ggy

2019-
2022

le~Alhlh\dZ -
\ijh\Z~" _ggy
_dhimjbklbggbo
ijhljzf "ey g\ 4
fhehne a jeaghbf
| _jfeghf i_j_[m\]
gZ |l_jblhje€ 4¥4d
fZjdh\h]h
_dhimjbklbggh]
ijh*mdIim iZjdm

HrgB-~_gge 1Z
ljb\Zeere
_dhimjbklbgge-
ijhljzfb "ey
rdeevgh€ fheh
\dexqg_ggyf
_dhhk\elgeo
dmevimjgbo
Zdlb\gbo 1z
\e~"ihgbgdh\h
jhal\Z Zbug
azgylv

2020-
2021
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Areckgx\ZIbf_
aZ[_ai_q_ggy
mqgqZkgbde\

_dhimjbklbqggh
ijh]jZf gegqe<"g
* ]Zkljhghfeqg
ihkem]Zfb

iZjlg_jzfb izjd

M~rhkdhgZe _ggd >ey aZ[_ai_q_g _dhlimjbklbqgg 2020-
mijZ\eeggy hilbfZevghlh fekp_\hkle 2022
j_dj_Zp=cgh I_jblhjeZevgh]lh| =heh]ejkvdZ
Imjbklbgghx ki mijZeeggy Ahehqgetkvdh
iZjdm j_dj_Zp=-cgh lerhj_pvdZ- ;¢

Imjbklbgghx kn| DZfygyl@Z -

iZjdm azZ[_ai_qlf <hjhgypvdZz

hjl]ZgeaZporx dh

]_himjbklibggbo

fekp_\hkl_c

=heh]ejkvdh€

Ahehqget‘kvdh

l[eA"Thj_pvdh€ ;e

Dzffygbpvdh€ |

<hjhgypvdh
Jhajh[dZ « j_Z| Jhajh[dZ « ijh\_| Ij_a_glZp-y 2020-
\eZkgbo _dhlghdmevimj¢ dhhk\elgeo - 2022
_dhlimjbklibqgbl n_klb\Zex _dhimjbklibqgh
Zdpec 1Z mqgZkl ©=Z\Zj_qgabpgZc | dkihabpe€
j_l*hgZevgbo | mgedZevgh€ ijb| _dheh]eqge dh
dmevimhghelge( *Z\geo ijhfbkee\ fZckl-deZkb a
Zdpeyo lhgqzZjkI\zZ ~ey

rbjhdh]h dhez
mgZkgbde\

AZ[_ai_q_ggy m lj_"klz\e_qggy 2019-

ihrbj_ggy-_dh _dhhk\elgeo - 2022

dmevimjgbo hk\| _dhlmjbklbggh

ijhihabpec gZ ijhihabpec iZj

j_l*hgZevgbo Ney rbjhdh]h d

dmevimhghelgeo | kih b\Zqge\

aZoh”™Zo >g- iZ

F RZrd_\bqZz

<_jogvh[mavde

n_klbgb >ge fe}

Ahehg_\Z ;mkyv

ijhhel FegZjhn

Imjbklbggbc yjf

Evih\e
lgnhjfZpscgh | <bimkd "jmdh\Z| Imle\gbdb [mg 2019-
j_dezZfg_ ijh"mdpe€ imleY\ dZjlb gZ _dhh 2022
aZ[_ai_qg_ggy | [mde_Ib dzZjlb |« dhlmjbklbqc(
Neyeligle hgh\e_ggy | _fZlbdm
j_dj _Zp=cgh j_dj _Zpecgh Hgh\lex\Zgz
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Imjbklbggh€ ki Imjbklbggh#€ klhjegdGII
iZjdm egnhjfZpe€ gZ -
klhjegpe iZjdm
8 | Jhajh[dZz KIVhj_ggy dhgdj| ITh\gbc dhfie_d 2019-
dhgdmj_glhkijl| ~h\}HZz Ah\}HZ 2022
ghlh ]_hhk\elg| dhjhldhljb\Zebo| dhjhldhljb\ZeD
ijh"mdim GII ]_hhk\elgeo ijhil ]_hhk\elgeo
©le\geqgg_ Ih”e ienijh]jzf ~"ey | ijhihabpec
jeagbo peevh\bqg ie”ijh]ljzfey
Zm”~blhjec jeagbo peevh\il
jeagh\edh\bo a Zm~blhjec
ki_peZevgbfb jeagh\edh\bo
azZpedZ\e_omgyfb] ki_peZevgbfb
h[f_~ _gbfb aZpedZ\e ggyl
fh eb\hklyfb h[f_"_gbfb
fh eb\hklyfb |
Zijh[Zp-y
Jhajh[dzZ fzjdh\| Ijh_dlbo 2019-
_dh ]_h hk\elgeq fZjdh\bo 2021
ijhihabpec GII _dh ]_h hk\elg
©le\geqg_ lh”ee| ijhihabpe€ GII
©le\geqg_ lh"e
?dhhk\elZ "ey
FzZg~je\db
le\geqgbf [h”"eg
m gZke ¢ ijhkl
dhfie_dkgbc
=Z\Zj_pvdbc
lhgqzZjgbezjdh
p_glj
9 FzZIl_jeZevgh HleZrIm\Zggy ¢| =hlh\e ~h 2020
|_ogeqg_ nhjfm\zZggy N _fhgkljm\zZgg
aZ[_ai_gq_ggy | _dkihabpec fma| | _fZlbgge fma |
]_hhk\elgvh€ defgZl m ijbfes | _dkihabpe€
Neyevghkle GIIf fma_egh ] _heh]eggbc fn
_dkihabpecgh]h
H[eZrim\Zggy GZ\qZevgZ 2021-
h[ezZz”"gZggy gZ\| eZ[hjZIlhj=y 2022
eZ[hjZlhje€ "Ney| fedjhkdhie\
] _hhk\elgeo aZg| *gnhjfZpecge
IZ[ebpe * kl_g
h[ez~"gZggy "€
kiVhj_ggy }_he
]J*qgbo dhe_dp
_dkij-ZkgZeesa-\
\h*b % jmglm
kmrbevge rZnhp
egr_ dhe_dp
l_heh]-qgdhoti
10 | 1gnhjfZp=scgh | KI\hj_ggy \¢jlmZ >\« \ejIimZevgh| 2020

hk\elg} aZ[_ai|

]_hkl_"hd IZ ]_H

kI “db ©GZ K\
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Nexqbo IZ gh\b ey hke[ a hkh[q§ ]hjm2 |Z ©l-\g
hk\elgeo kl_"hq ihlj_[Zfb mkimihf =heh]
fZjrimle\ GI1I hrgejlnzevgZz
ih~hjh® ©le\ge*
djZ}f Ihnheeey?®
<b~Zggy |_fZlbg L_fZlbqgZ 2021
]_himjbkggh€ d4 1_himjbklbggZ
kdez~Zgdb a kdez~rzgpZZZae
egnhjfZpel}x ijh | ©KiejZev qZkmn
gZ a\hjhle <b~"Z
libizaees\ ©KiejZ
gZkm?2 ea ah[jzZ"
] _heh]eqgh€ Kki-
gqgZkm

<hgiZz}lhagzZdiba hkgh\gbfb e f glZfb j_ev}inm le\geqgh]h Ih”"ee
Ibih\bfb ezg”~rznlzfb a e<kh\bfb [jhXlefdbh\heekhkl_ih\bfb
djZch\bfb mkimizfb aziez\gbfb dhfie_dkzZfb “hebg I1Z e<kh\bfb dl
Jhj[h]j €\ KkkPy dZ 1Zdh" hohiblv -drkEhjlbdjgbc azZih\e*gbd
©leskg_gkvd_ ]hjhrbs_2a «<enr fZc[mlgvh]h Z~fegekljZlb\gh]h dhji
ijhihgm}lvky h[kem]lh\m\ZIb 1Zdh hkihqbgodblglg@d s ]ejpe
Kd _ees LpbgdlhiohibM \e"m\Zggy peggbo ahfimbjizrgklthjbdh
dmevimjghfm ieZge fekpv

>ey ijb\Z[e_ggy \eMerm\Zqge\ ~h iZjdm g_"hklZlgvh \bdhjblh\m
eZg”rZnlgkl Ibggbc j kmehdj fZ fZevh\gbgeklv ¢ hJ]Jey”*h\eklv
eZg”rZnlgm le\geqgh]h Ih~eeey <ch]lh dhgljZzkl a FZehiheeskvdhx
[ZZIhieZgh\eklv iZghjZfgbo \b]Jey”~e\ :gZeea nhlhah[jZ _gv |I_jblhj:
GoogleEarth aZk\«~qb\ sh gZc[eevrhx ihimeyjgeklx m nhlh]jZne\ dhjbkl
agefdb iZghjzZfghlh o0zZjzdl_jm all}Z«vksdhrpghmkimim gZ FZe
lheekky IZ i_caz ge ah[4Zf_algy 4fh]lh mkimim GZ djZx mklimim e
chlh ierge "o fZ}fh gbadm fekpv h]eyhjfanyaddhox kajpyZlevgh]h
my\e _ggy ijh | _jblhjexhlzhzg X k|l _Ibggh€ gZkheh”b \eM\er"m\ZqgZf
Lhfm h~gbf a \Z eb\bo aZoh”e\ sh”h ihdjZsl gjpdm Z}jZdpecghkle
h{eZrim\Zggy ljvho h]lJey~h\bo fZc”"l2ygdghri\h§Ze d k& ki I hm
IZ m ch]h ief*ge "¢ Fh' eb\bfb fekpyfb ehdZeecaZpe+€ IZdbo fZc"Zgq
[mIb fekpy [*ey kee Yk_ge\pe <hjhgydb [le*]ejpe

AgZqggZ ijhly geklv iZjdm ea aZoW"m dZ k@d-dezkd@Zjgbc
o0ZjZdl_j hkgh\gbo ch]lh fZkb\e\ h[mfhlexxlv g_h[oe"*geklv ieZg
jha[m~h\b f_j_ "« ierbo \_ehkbi_"gbo 1Z Z\Ihfh[eevgbo Imjbklbggt
Hkh[eb\ekIx pbo reyoe\ klZg_ \dexq_ggy ZljZdpecgbo h[f}dle\ iZj
\eMerm\ZgghkgmdiZfb-lerd@Z\IhfZjrjmle\ Djef pvh]lh \hgb fZlbfmlv
| _fZlbgqgbc icagzZ\Zevgbc o0zjzdl_j Iljhihgm}lvky h[%jmgIm\ZIlb « |
ifylbjeggbc i_jeh”™ |_fZlbggbo reyob

Z ijbjh~rgbglmimjbklibegdblcgeqgldgteevkvdbc mkimi2d azZz fZjrjmlhf
Lim~r"h\Aq<eevrZgbpyQ j\hgt lem]e\ ~h\'bghx [eey df ~ey
\_ehlmjbkle\ ¢ Z\IhImjbkle\

[ eklihjbdiZ}agzZ\gbc ©F_fhjeZevgbfb fekpyfb 11 k\elh\h€ \ec:
gZpehgZelvg\thevgbo afzZ]zZgve azZ fZjrim]ihjfZQ@[BHig ]jp-
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+=Z\Zj_qqbgzZ ~h\"HgHxey ierbo Imjbkle\ ¢« \ _ehlmjbkle\

\ ijbjh~rgblgahImjbklbg®sdheh\gbf }\jhi_ckvdbf \h~Ah~eehf
\blhdzfb jed ;Zeleckvdh]h « Qhjghfhjkvdh]h [Zk_cge\® azZ fZjrjm
DZfegrdeM]ejp<_joh[m ™ “ey ierbo Imjbkle\ « \_ehImjbkle\

P_gljZzevgbf fyidd\el-ogmhjfZpecgh€ e<gnjZKIZpdaimglz
ihlhgg-jeqqy ih\bg_g klZpb gkjablfmag_dghzZpecgbf dhfie_dkhf
m ijh_dlh\Zghfm Z~fegekljZIb\ghfm [m~bgdm Kk [le*]ejpe KzZf_ Im
hljbfZxlv ih\gm egnhjfZpex ijh j_dj_Zpecghjdirh @laghkdhfeylvky
a chl]h hkgh\gbfb ZljZdpecgbMb fm&l€lZzfp ~"[Zqg_gh kl\hjblb gbadm
]_hhk\elgeo _dkihabpec Z 1Zdh" ij_a_gIlm\Zlb dhe_dpex fekp_)\
feg jZee\ ieN \e~rdjblbf g [hf fZcrZgdjpod HPeXrfmeZgge \eabl
p_gljmhg§oe~gh [m”_ aZemqgblb nZoes\pe\ a ijbjh*hhohjhggh€ kijz\t
ijZpe\gbde\ >_j Z\gh]h ijbjh*hagz\gh]h fma_x G:G Mdjz€gb f
<Zeb\h sh[-peaddl [mM\ aZ[ _ai_q_gbcadlegh tegpijh\_"* ggy
jeaghfzZgelgbo aZoh”e\ k_j ~ ydhogpeZmdhblhdhgnZjdm [m~” _
pedZ\Z jeaghijhneevgbf nZoes\pyf m ]Zemaes gZmd ijh A_fex <« G
ie”"klZ\b jha\b\Zlb Iml gZmdh\bhd mpbjlbldfgge ih~hjh e [hlZgeqge* -
hjgelheh]eqge Imjb _Igh]jZneqge _dki_"bpe£€

Yd m _ \e~rfeqZehkv agzdgZe ijghlylmgpgZ jha”je[g_geklv IZjdm }
h~rgelx a ijh[e_f _n_dlb\gh]h ch]lh ijhklhjh\h]h ieZgm\Zggy \ |hf
j_dj_Zpeslogjbklbggec kn_je >ey a”sckg_ggy ieZgm\Zggy 1Z j_
j_dj_Zpelogjpbklbggbo azZoh”e\ ijhihgm}lvky \b”~eeblbeqghlbjb |_jblh
hrbgbpe_Hh dhimjbklbgge feKEZjdmkla \e~ih\erghx ki_peZeecaZpe}x
Ahdj_fz

Z =heh]ejlkdddhIimjbklibggzZ fekp_\eklv \er k =heh]hjb ~h k len
nmgdpe}x iecagZ\Zevgbc ijbjhrgbgbc ¢ dmevimjgbc gZmdh\bc
] heh]eqgbc Imjb\afbczZidhjbaf ierbc \ _ehkbi_~gbc h[kem]h\m\Z¢
Z\Ilh[mkgbo _dkdmjkec IZ ZIhImjbkle\

[ Ahehqe\lle?yitnj _pvdzh dhimjbklbggz fekpiceedkZhZevgbc
ijbjh~*gbgbc + dmpvédmjpglybc \erihgqbgdh\bc Zdlb\gbc ierbc
\_ehkbi_~gbc f fArckeddhbc Imjbaf h[kem]h\m\Zggy Z\lh[mkg
_dkdmjkec |Z Z\IhImjbkle\

\ ;eebZffygkv@zh dhimjbklbggZ fekp_\tkdgZ\Zevghbc
ijbjhrgbgbc ¢« dmevimjgbc |j_ee]ecgbc Zdlb\gbc ierbc + \_ehl
gZmdh\bc [hlZgeqgbc ih~“hjh e iZf1¥1dd3 diddby Pk Ihjbdh
dmevimjgh€ kiZ~sbghb

] <hjhgyphdZdhimjbklibggzZz fekp_\eklv \eN JeA]Jegpe\ ~h ;jh~/e)
iragZ\Zevgbc ijbjhrgbgbc « dmevimjgbc gZmdh\bc [hlZgeqge Imj
j_ee]ecgbc Zdlb\gbc ierbc Imjbaf

>ey dh ' gh€hahlmjlggbo fekp_\hkl_c iZjdm m ihlhqghfm ifylbjeq
i_j_"[Zg_gh a”eckgblb aZoh”b a jha[m~h\b hk\elgeo + Imjbklbg
jha\bldm gh\bo nhjf j-bOpjElplxgdabo alZgyhtkem]h\m\Zggy
\eMeAm\Zge\

GZ ihlhqg_ ifylmZag®mdgh\dbarbjblb gZ[«] jfZgrle-gh
j_deZfgbo \bir4g¥[ZgllghZggy imleAgisdZ ©le\geqg_ Ih"eecey?
egnhjfZpebghelgviglh[hjmh hkgh\lgbo kl_"dZo [mde_l dZjlhko_fz
]_himjbklibggh&€j «Zp-lkbgjoklbggh€ dZjl 1Zjdm HkHipebh\m m\Z]m
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ijbree _gbl_jgklhjope 1Zjdm~ "M Z AmglZmdhhelgx egnhjfZpex
ijh 1_jblhjex 1Zjdm 1¥_cajh]hp-logjbklibgge fh ebNkk[eb\m
m\Zlm [m”_ ahk_j_"~"_gh gz ]_Hidljbklbgghohhk\elgvh
] _ himjbklbggbo ijhihabpeyo
GZpehgZevgbc ijbjh~rgbc iZjd 3>gekljh\kvdbc dZgvchg  jhalZzZrl
ie\*_ggec gqZklbge L_jghicevkvdh€ h[eZkle m f_"Zo Ilh”eevkvdh]h

L _jblhjey 1Zjdm \bly]JgmlZ \a~h\" jeqdb >gekl_j a ie\gegqgh]lh a
i*\" ggbc koe® g4h jedpe KljbizZZz iZjldmoh”blv \eN >qgekljZ gZ

df ih jeqpe > mjbg gZ df ih jeqpe K_j_I1 gZ df <erklZgv fe’
lhgdzfb iZzjdm klzZzgh\blv ih ~“h\ 'bge df :Miegbkbjgepey df

IZjdm jhafesfgAzme«s[Bldb

=heh\gbfb ]_hlmjbklbgdbthyflzlgZzz | _jblhje€ iZjdm } dZgvchg
>gekljZz gZ \e~lbgdm k >e<[jh\Z FhgzZklbjbkvdh]h jZchgm ~h k Hd
A[jmqg ;hjse\kvdh]lh jZchgm dZjklh\e i_q_jb 1jZ\_jlbgh\e kd_e-
dZgvchghih”e[ge \er"lbgdb ~hieb\e\ >gekljZ "Zigkildjmenblh\e 1Z h[hj
ijbjh~rghgljhih]_gghlh ihoh”~"_ggy 1Z -«g M dZgvchghih”?e[gbo *
>gekljZz 1Z ch]lh ee\bo ijblhd Kljbib >"mjbgz K_j_Im A[jmqZ
\erkehgx}lvky ihlm gbc dhfie_dk hkzZ”~h\bo Ih\s £\er gZcfheh?”
Zgljhih]_ggbo « "h gZtRE&grjrebidovde~deZ”e\ iZe_hahckvdh€ _jb M
gb'gec qzZklbge dZgvchgm >gekljZ \er"kehgxxlvky kbemjeckvde o ~_
ihgz~ feg jhde\ zAj\lx*h\e ihgz”" feg jhde\ <« g_h]_gh\e
\erdeZ2b2, 5] Hkh[eb\h€ m\Z]b aZkem]h\mxlv \e¢*dbbge ggy kbemj
AN \hgkvdbo \erdeZ”e\ m Ljm[qbgsAReelhdiod ZMKkI1L\&Zdgm 1Z <eklje
[1, 5]. Pe |Z egre \e~rkehg ggy fZxlv ‘iedpdhZg¥gndhplggeklv Z
hdj f+k\elh\_ agZq_ggy L _jblhjey [Z]Z1Z ¢ iZe_ _hglheh]eqgbfb acg
deevdZ fekp_agXokdzffygeehkl_c i_j_[m\Zxlv ie®” hohjhghx yd izf
ijbjhr"bGZ | _jblhZjy€m Z[h ihjmg a gbf \e«*hfh [ebavdh \_ebdbo -
i q_j KAj gbo h”ge a gZc”h\rbio HmbflekllbggZ df
Ha_jgz df 1Z>gy |_jblhje€ GIl ozZ)\Z@bdgzZdeevdeklv ihim gbo
A j_e yde \bohkghbeHZ dZgvohgylv kijmfdbieb\bgekljZ
Kljbib >'mjbg&LZc\erhferbf \h~*hkizZ"hf Q_j\hgh]lhjh~rkvdbc
\h~rhkizvbkhlZz f dZkdzZgd j> mjbg:ljZzdpgbfbijbjh”~gh
Zgljhih]_ggh[f}diZf}kd_evigly_jge fhgzZklbje KlegdZ Jmdhfbr
Khdee_pv Mkly >hjh]bqe\ Eblyqge FhgAgaEfldd Zndgl_ pz
Q_j\hgh]hjhrkvdbc m GbjdhYeewnkvkidZeDjb\q_ <bkegpe HdhiZo
Ha_jygZo Dm”jbgpyo FhgZklbjdm Ykpbepejeadte]h hkKhmilhd x
a[_j_"_ggy ©\ibkZges2 m \e~ih\e”rge nhjfb j_ev}nm

KIVhj_gbc i gZ [Zae j_]*hgZevgh]h ezZ@ttZnlgh]lh iZjdn
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\hAhkiz~ hf « i_¢q_
Kd_ey E_lytdHKki{
©Ljb k_kljb2 gz j
m k >a\_gblhjh”?
LjZ\_jlbgh\Z kd_¢g
©OFhgZklbjkvdZ k¢
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Hilbfeklbggkde\jh
[*gbplefekp_\bfb

230
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hley~h\bo fZc~"ZggbdZo « \ fekpyo iZjdm\Zggy d_fisg]Zo
hjiZprjgkprrodhmjg _

hfeZrim\Zggy -

3) jharbj_ggy

4) jhajh[dz -

Ki_dljm
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f g ~f glm 1Z | _jblhjeZevgh€ hjlJ]ZgeaZpe€ | _dj_Zpecgh€ kn
3>Qge k|jh\kabC dZzgvchg”

<boh”ygb a h[jZghjdl_ijF\ jhal\bldm j_dj_Zpecgh€ kn_jb 1Z
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"h\ bghx df gZ j ©lhgz™ KljkihxadfhWtbgh | z
lZdh™ \_ehkbi_~ge ©>hebghx >gekljzZz2 ~h\"bghx df gZ \~lbgdm
AZeessbdb |Z ©>hebghx >gekljZza ~"h\"bghx df gZ \e~lbgdm AZ

F_evgbldgyteevkvdZz ;eevreklv aZieZgh\Zgbo 7"ey \eMerm\Zggy

fZJerIZo h[f}dle \m}|b]klbng*_fdegvchghlh"-[g- \erbgdb >gekljzZ -

chl]h ee<\bo ijblhd [jZ\_jlbgh\e kd_ee a i_q_jZfb \h”~hkiZ~b \-
]*jkvdbo ihjen ’\‘_j_eZ 1Z g

A lhgdb ahjm aZ[_ai_qg_ggy |_jblhjeZevgh€ hjl]ZgeaZpe<€ j_dj_Zp
| _jblhje€ 1Zjdm \Z" bb‘ht;fggy egnhjtBRYelgho imgdle\ ijb ljvho
hkgh\ghbo IG=AZeessbpvdbc 7h ] ymgZpvdbc ~h |
;hjse\kvdbc ~h ] KljmdIimjge h"bgbp- [Zjdm 1G>< i_j_"[Z

jhaf-klblb m gZklmigbo gZk_e_gbo imgdlZo AHdeSbpvdbc gZ <eev
ymgZpvdbc m KdhfhjhoZo ;hjse\kvdihcfeekvied h€vgpbPm rbde\pyo

Lml g_h[oe”*gh |Zdh" jhafeklblb egnhjfZpex ijh fekp_\e Imjbklbqgge
Ihfm gbkee ] _hlmjbklbqgge ijhihabpe€ 1Zjdm a h[kem]h\m\Zggy \+"
egnhjfZpebfhige imgdlb ijb 1G>< ih\bgge [mIb aZ[_ai_q_ge \e"ih\e
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AZdexqg_ kljZl_]eqg_ azZ\"Zggy m j_dj_Zpecgec kn_je 1Zjdm at
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fZl_jeZee\ ijh fh eb\hkle iZjdm inwebigbhdjegdZjlZijh\_"_ggy
shjeqgbo hkipldybA2cgbo aZoh”?e\ nhjmfb Zdpe<€ 1Z Zdlb\gm mqZzZkl
m fe'gZjh~*gbo gZpehgZevgbo ¢ j ]JehgZevgbo Imjbklbggbo \bklz\d
nhjmfZzo KI\hj_ggy ihablb\gh]h Sk[gzidim\keidbc dZmvchg
ihl_gpecgbo \eMerm\Zqge\ ih\bggh klZIbjyiflijBleylebdhlglzi
dhe_dlb\m 1Zjdm |Z ch]lh izZjlg_je\

L_jblhjeyll ©>gekljh\kvdbc dzZgvchg? fZ} mke rZgkb klZlb ]_hizoc
[m~_ jhalbgmlz f_j_“-hk\dbgetd]_h djzZz}agzZ\gbo fZjrjmle\ gZ hkgh\:
[Z]Zlh ]_hkiz~"sbgb KI\Irhggy ]_himdm kijbyblbhjbklZggx
dZgvcmggekljZz "gpjhrgiragzZ\Zevgbo ih~hjh_¢ rbjhdh]h dheZz
\eMerm\ZypN\gZevgbo « \bjh[gbgbo ijzdlbd KlmyjHhegghhleh]h
ijhneexijh\_" g@mnmdlw\dkdmnejktZfdZo fe'gZjh*gbo gZpehgZevgbo -
j_]l*hgZevgbo dhghZ jihgbj ggx agZgv m JZemae gZmd ijh A_fex k
rbjhdh]l]h dhezZ kih bX2ge\pvh]h j \[lhgihgZeb jhajh[eylb
ijbjhrgbgdagz\Zevge kilshidbffh ' gZrbjhdh \bdhjbkdhhmey
ih~“hjh” rdeevghkim” _gE£kivel in®

<bkgh\dkrhkee”  _gld &le\geqg_ Ih"eeey” =« 3>gekljh\kvdbc
dZgvchg  fZzxlv agZqgbc ihl_gpeZe ey jha\bldmm] giblonjbafm « ] _ht
| _jblhje€ a [Z]Zlhx ]J_hkiZz~*sbghx <« i_\ge |jZ"bp+€ Imjbkl
aZlhkih~zZjx\zZggy ;Z]1Zlh J_hh[f}dle\ GII 3>gekljh\kvdbc dZgvchg’
klZeb ]_hlmjbklbqgbfb ZljZzdpeyfb ¢ Zdlb\gh azZ”eyge m Imjbklt
j_]J*hgm GZlhfeklv ] _hh[f}dIb GII 3le\geqg_ |Ih”eeey” f _gr_ \bdhijl
Ney ieZgm\Zggy Imjbklbggbo ihA*hjh™ ¢ Z \e~rhferbfb gZ ch]lh |
eklhjbdmevimjges ZijZdippdea € |Z <klhjbgge fekp_\hkle Ijhl_ h[b"\Z
Gll fZzxlv ih~e[ge ijhpeg fBhklZIgvh ijbreeyxlv m\Z]m ijhfhpe€ k\h€
] himjbklbggbo ZigZdpaglv ~hdezZ~gh€ e+g\ _glZjbazZpe€ pbo h[T}
kmqzZkgh]lh egnhpfizdg¥ddhmdIimjgh]lh azZ[fZaehqihggyamblv
€0 gajki_pe+Zeecah\zZge \pbMdggpklbgge dZjlb imle\gbdb [mde_Ib
gl _jgklhjegdb azkh[b fZkh\h€ egnhjfZpe€ |Z g_ ijhihgmxlv ki_p-
] _hhk\elgeo ijh*mdle\ Hdjef aZoh”e\ a jhalbldm ]_&lmjbafm "ey
f_Ihx iheeir_@gogyijhk\elgvh€ ~eyevghkle i_j ~[Z&igpeZleajh{blb
ijh]ljZzfb 1Z fZjdh\e ] _hhk\elgd_iZk*ard1B\rb jhajh[e_ge aZoh”"b m
10-jeqgbc |_jfeg h[b™M\Z GII fZxlv rZgk klZIb | _jblhjeyfb a <gl_gk
jha\bldhf J_hlimjbafm e« p_gtpkie|gZimdbledfim m ]Zemae gZmd ijh
A fex
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PLANNING OF THE DEVELOPMENTOF GEOTOURISM AND
GEO-EDUCATION ,1 7+( 31257+(51 32/,$"
$1' 3'1,(67(5 &$1<ZMNATIONAL PARKS

Yu. Zinko, H Shevchuk, Ya. Khomyn, F 1YDQ\N
Ivan Franko National University of Lviv,
Doroshenka str., 41, Lviv, 79000, Ukraine -mail: oks.shevchuk@gmail.com

The article considers possibilities of the development of geotourism and geo-education in

the two national parks + *1RUWKHUQ 3RGLOO\D" DQG 2*'QLHVWHU &DQ\RQ’

outstanding geological and geomorphological heritage. Within the framework of the research

HQWLWOHG 3 'HYHORSPHQW RI WKH SURMHFW IRU RUJDQL]DWLRQ

SURWHFWLRQ UHSURGXFWLRQ DQG UHFUHDWLRQMDIO® XVH RI

\HDUV{PDQDJHPHQ Weldharae fér teDdevielodnehHdD each of these national
parks. Within the strategic ten-year tasks and five-year development activities of each of the
parks, the development of various forms of geotourism and geo-education and their
organizational, informational and infrastructural support have been particularly emphasized.

2Q WKH WHUULWRU\ RI WKH 31RUWKHUQ 3RGLOOLD"

presented by a geomorphological phenomenon +the Northern Podilskyi Ledge of about 60 km
of length with the difference in altitude of 80-150 meters, by numerous geological outcrops of
Cretaceous and Neogene rocks, unique rock formations (Trynih, Vuhatyi Kamin, etc.), and by
such dynamic modern forms of relief as a gully-ravine one. These attractive objects of
inanimate nature have an educational and landscape value. In the future, it is proposed to
introduce such forms of geotourism as scientific geological tours, educational excursions for
learning groups, hiking, cycling and automobile tourist routes with an overview of geological
and geomorphological phenomena. From the viewpoint of geo-educational significance, it is
important to arrange a geological exhibition in the planned park visit-centre in the village of
Pidkamin, to equip several geo-educational paths and to publish a guidebook and a geotourist
map of the park. The priority measures for a five-year period, which concern organizational,
informational and infrastructural provision for the development of 2geotourism and geo-
education in this National Park, are presented.

LWV Q

1DWLRQDO

7KH 3'QLHVWHU &DQ\RQ™ 1DWLRQDO 3DUN LV FKDUDFWHUL]JHG E

geopolitical heritage, including those of international significance. Among them are unique, as
to their research value, stratigraphic sections of the Silurian and Devonian deposits in
Trubchyna, Zalishchyki, Ivane-Zolote, Ustechko, and Vistra, as well as other numerous
outcrops of rocks; landscape canyon-like segments of the Dniester River valley and of its left
tributaries +the Strypa, Dzhuryn, Seret, Tupa, and Nichlava rivers; rock and cave formations of
travertine rocks near the villages of Sokilets, Kosmyryn, Ustechko, Dzvenyhorod, lvano-Zolote
and others; numerous gypsum caves, including those of national significance, such as Verteba,
Kryshtaleva, Optymistychna, Ozerna, Yuvileyna; numerous springs and small waterfalls. Future
geotourist activities should become a calling card of this National Park. Among the top-priority

SODQQHG DFWLYLWLHV WKH 33URMHRW WKHRU QD& VM ML RED RIR 'K
1IDWLRQDO 3DUN’ HQYLVDJHV WKH IROORZLQJ DFFHVV WR JHROR

organization of bicycle and waterways with an overview of geological and geomorphological
phenomena, scientific and educational programs which will include visiting the unique gypsum
caves. To maintain an appropriate geotourist image of the territory, it is important to organize
annual events +geological conferences, summer schools, and geofestivals. The creation of the
S'QLHVWHU & brigl\Geaparkmittn la 10 year-period, which will perform the leading
functions of geoheritage preservation and development of geotourism and geo-education, has
been suggested and justified.

Key words: geotourism, geo-education, geoheritage, national park, 31RUWKHUQ 3RGLOOLD’

H'QLHVWHU &DQ\RQ"

238


mailto:oks.shevchuk@gmail.com

3MICT

ManieHko B. PeXXmmmn Ta 06CTaHOBKM Ni3HbOKAAHO30MCLKOrO Ta Cy4acHOro
reomoporeHe3y Ha TepUTopil YKpaiHu

CTeutok B., Kosanbuyk I. Penbeth 3eMHOI MOBEPXHi Ta oro 6enirepaTmeHi
BNAaCTUBOCTI

Kpasuyk H. MophocTpyKTYpHO-MOP(OCKYNbATYPHWIA aHani3 penbedy
BogoginbHo-BepxoBrHCbkX Kapnar

AzameHko O. NeoekonorivHi npo6nemun 3axifHoOro perioHy YkparHu

Bailipak I'., KoBanbuyk Y. Mopdonoris i gnHamika pycna CTpusiropa Ha
MepeakapnaTCcbKi BUCOUMHI

Bpycak B., Mockantok K. Cy4acHuWi1 cTaH Ta nepcnekTvBIY 36epeXKeHHs
i FeOTYPUCTUYHOIO BUKOPUCTaHHS reonoro-reoMophonorivyHmx 06’ exTis
Mepob6ipcbkux ToBTp

MHaTiok P.[ecaTb No3uLii 3a piukoBe NOXOLKEHHSA BEPXHIX
(cyniwaHo-CyrIMHNCTMX) FOPU3OHTIB M/IENCTOLEHOBMX Tepac YKpaiHCbKOro
Mepepkapnarts Ta CepegHborolpuaHictep’s (4actnHa 4)

KonTyH O., KonTyH B. HoBiTHA 3a6ya0Ba XMeNbHULIbKOI0: 3MiHM
Mopdonorii NoBepxHi Ta CynyTHI NpoLecu

Mykhnovych A., Pylypovych O.Riverbed deformations in the upper Dnister
catchment under gravel-pits exploitation

Kosak |., Ko3sak I'. [NepcneKkTrBM 3aCTOCYBaHHS aBialliiHOr o Na3epHOro
CKaHyBaHHsA (ALS) y MofentoBaHHi penbedy

KoBanbuyk 1., Mogo6iscbkuii B. AHani3 TpaHcgopMaLliin NnpupogHoro
cepenoBuLLa Monoropo-KpemeHeLbKOro KpshKy Ta 06rpyHTYBaHHS 3aX04iB
LL{0A0 oro onTuMisauii

Mkrtchian O. The study of relationships between terrain and the the spectral
characteristics of ecosystems in Ukrainian Carpathians using remote sensing

LLywHsk B., TuxaHosuy €., Map3aHuny H., MuxanbueHko I". «"'eomopdosioris

10

26

50

64

77

85

102

112

123

136

150



YopHoropu» (o 80-pivus 3 yacy ony6iKyBaHHS)
Mucak M. [eHypauiiiHi rinote3n mopdgoreHe3y ynorosuHn Manoro Moniccs: 161
iCTOpMYHWIA aHani3

170
CTeutok B., Becenosa O.TeopeTnyHi 3acay eKooro-reoMmopgonoriyHoro
[0CNIKEHHS TPYHTOBOr 0 NMoKpWBY MiBHIYHOro MpryopHOMOop’S

182
KacisiHuk 1., YepHtok ™. JliTonoriyHa cTpykTypa CMOTPULLbKOrO KaHbIAOHY SIK
OCHOBa PO3BUTKY EKCKYPCIHMX (hopm reoTypusmy B Kam’sHui-Moginbcbkomy

194
ZinkoY., Malska M., Bubniak I., Hnatyuk R., Skakun L., Solecki A. Geotourist
potential of rock geomorphosites as integral part of Geo-Karpaty Ukrainian-
Polish geotouristic route 206

3iHbKO HO., LLieBuyk O., XoMuH A., IBaHuK M. MnaHyBaHHA PO3BUTKY
reoTypusMy i reoocBiTW Y HaLiOHa/IbHUX NMPUPOLHUX napkax “IMiBHiuHe

Moainns” i “AHiCTPOBCbKMIA KaHbIAOH” 217



	00Tytul_0-2017
	00Tytul_1-2017
	00Tytul_2-2017
	01 Палієнко
	02 Steciuk, Kovalchuk

