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THE USE OF OIL-GAS DEPOSIT FORMATION WATER  

AS HYDROMINERAL RAW MATERIALS FOR BROMINE 

 

Formulation of the problem. The southeastern part of Dnieper-Donets Basin is one of the most devel-

oped regions in Ukraine where a number of hydrocarbon deposits are located, their underground (reservoir) 

waters and brines are characterized by high contents of various microelements, including bromine. Accord-

ing to this, the study of groundwater geochemistry to determine the possibility of its industrial extraction is 

an actual problem. 

The purpose of the article. The article makes an attempt to determine the possibility to use under-

ground waters of Carboniferous and Permian deposits of the southeastern part of Dnieper-Donets Basin as a 

hydro-mineral raw material for bromine mining. 

Methods. In the work, a hydrogeochemical prospecting method has been used, taking into account geo-

logical, hydrogeological and hydrogeochemical features of the area. The authors collected and systematized 

a large actual (stock) material, which allowed them to make up a database of the groundwater chemical com-

position in the study area. 

Results. In the course of the work, the geochemistry of bromine in underground waters of Carbonifer-

ous and Permian sediments was studied. It is emphasized that chloride-sodium waters and brines with salini-

ty of 5-10 to 250 g / dm3 formed in the Paleozoic deposits at a depth of more than 800-1000 m. It is noted 

that inverse hydrogeochemical zoning (inversion) is often found on anticlinal structures. It was revealed that 

bromine content in groundwater was controlled by the amount of mineralization and the total chemical com-

position (geochemical type) of the waters. It is shown that groundwater enrichment with an element increas-

es with the aquifers depth. Underground waters, enriched with various trace elements, and primarily bro-

mine, are most often unloaded in the arched parts of the anticlinal structures controlled by disruptive disturb-

ances. Moreover, the main factors of bromine accumulation in groundwater are heat and mass transfer pro-

cesses, as well as exchange reactions in the hydrogeochemical system "rock-water". It is determined that the 

bromine content on individual structures achieves industrial concentrations required for economically effi-

cient extraction of the element from aqueous solutions. 

Scientific novelty and practical significance In the course of the studies, the feasibility of using reser-

voir waters of oil and gas deposits in the southeastern part of Dnieper-Donets Basin as a hydromineral raw 

material for bromine mining is substantiated. 

Keywords: bromine, hydrogeochemistry, Dnipro-Donetsk basin, hydromineral raw materials, oil and 

gas deposits, brines, hydrocarbons, heat and mass transfer, formation water. 
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THERMOBARIC CONDITIONS OF OIL AND GAS CONTENTS  

AND PREDICTING OF HYDROCARBON PHASE STATE  

(ON THE EXAMPLE OF THE BILCHE-VOLYTSA OIL- AND GAS-BEARING AREA) 

 

Formulation of the problem. This paper illustrates the use of the dimensional analysis to assess a hy-

drocarbon phase state. It is known that the phase state establishment of the hydrocarbon system has an im-

portant role in prospecting and exploration of oil and gas fields. Information about the hydrocarbons phase 

state is required in hydrocarbons supplies counting and planning of measures in respect of the increase in the 

coefficient of their extraction. 

The purpose of the article. To create the methodology to establish the hydrocarbons phase state in a 

geological environment, to increase the efficiency of oil and gas indices measuring based on fundamental for 

the dimensional analysis π-theorem. 

Methods. Estimation of hydrocarbon phase state was based on dimensional analysis of their physical 

and chemical properties and thermobaric conditions of free gases, condensates and oils occurrence from 

more than 200 objects that gave fluid inflex in the fields of Bilche-Volytsa oil- and gas-bearing area. To de-

scribe the environment we used: temperature and pressure in the stratum, depth of bedding of stratum, the 

average density and average molar mass of stable hydrocarbons mixture. 

Results. The distribution of thermobaric parameters of hydrocarbon deposits within the Bilche-Volytsa 

oil- and gas-bearing area was analyzed. The character of a change in the coefficient of hydrostatics was 

shown to be dependent on peculiarities of the structural-tectonic construction of the investigation area. As a 

result, we obtained two dimensionless parameters: the criterion of "compression" Z1, which shows the ratio 

of hydrocarbon energy compression system to the energy of thermal motion and equals one for ideal gas and 

"hypsometric" criterion Z2 – the ratio of the potential energy of the mass raised to the height to the energy of 

thermal motion. The areas of numerical values Z1 and Z2 criteria, that describe the phase state of hydrocar-

bon, were identified.  

Scientific novelty and practical significance. It has been found that dimensionless criteria Z1 and Z2 

allow, with the available information about the depth of the deposit, density and molar mass of hydrocarbons 

and reservoir temperature and pressure, to set the phase state of the hydrocarbons system in the oil- and gas-

bearing sedimentary complex. The established Bilche-Volytsa oil- and gas-bearing area has two different ge-

othermic regions: more heated north-west and less heated south-east. 

Keywords: Bilche-Volytsa oil- and gas-bearing area, hydrocarbon system, thermobaric conditions, coef-

ficient of hydrostatics, hydrocarbon phase state, π- theorem, dimensional analysis. 
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SANDY COLLECTOR OF В-25-26 HORIZON,  

BEREZIVSK GAS CONDENSATE FIELD, BASED ON CORE STUDY  

 

The aim of this work is to study the petrographic and petrophysics methods of sandstones samples in the 

borehole 150 of Berezivsky deposit and compare them with sandstone of horizon B-25-26 Kotelevsky and 

horizon C-5 Berezivsky fields to establish the identity of their petrographic type, as well as prospects for the 

proliferation of this type of sandstone at lateral within adjacent structures. 

Despite the proven productivity of horizon В-25-26 in Berezivsky deposit and the drilling of six explo-

ration wells on the horizon, the actual composition, structure and properties of reservoir rock core was un-

known, as neither of the horizon was supported by the core material. Only after coring in estimated operating 

well 150 it became possible to come to certain conclusions. In the neighboring Kotelevsky field it has been 

established that the collectors of this horizon are specific, virtually single mineral quartz sandstones with re-
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generation of quartz cement, which could keep a good capacitive-filtration properties under intensive cat-

agenetic transformations. In the preparation of the horizon exploration projects in Berezivsky deposit it was 

found out that the sandstones characteristic of the Kotelevskaya Deposit can be developed here, however, it 

was confirmed only now. 

It has been confirmed that high debit collectors of horizon В-25-26 in Berezivsky deposit are the same 

quartz sandstones, which form the horizon on Kotelevsky field. Where they disappear, the flow rates de-

crease like in the sandstones of horizon C-5 of the Berezivsky Deposit. It can be argued that these sandstones 

belong to a single petrographic type of rocks, fairly widespread in the lower Carboniferous. A feature of this 

species is atypical behavior in the catagenesis compared to the sandstones with clay cement, for which a 

scheme of catagenetic transformations was developed. Rocks of this type are significantly better resisant to 

external influences and can keep good capacitive-filtration properties at great depths. 

Keywords: core analysis, reservoir properties, quartz sandstones, quartzarenite, the sustainability of 

catagenesis, a lot of depth, "plate" in drilling. 
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CHEMICAL COMPOSITION OF UNDERGROUND WATERS OF KHARKIV REGION  

AS A HEALTH RISK FACTOR OF THE POPULATION 

 

The article discusses the results of public health risk assessment caused by the groundwater use without 

preliminary water treatment for residents of Kharkiv region. Within Kharkiv region the main aquifer used for 

centralized water supply is Palaeogene (usually Buchatskiy-Kanev, less Mezhygirska-Obukhiv), aquifer-

loamy chalk strata of the Upper Cretaceous and Cenomanian-Inferior Cretaceous aquifer.Water quality has a 

direct impact on the incidence of local residents. Most of the rural population routinely uses water from their 

own wells or boreholes. In most of them water is low quality. Increased concentrations of Tl, Hg, Cd, Pb, As, 

Al, Ba, Sr, Fe, Mn have been found in untreated natural water sources in different parts of the region. As a 

rule, levels of most of the trace elements listed above are not reduced before drinking water reaches a con-

sumer. The analysis of macro- and microcomponent composition of drinking underground waters of Kharkiv 

region has been carried out. Based on the chemical composition of groundwater in the main aquifers used for 

water supply purposes averaged over a large number of samples over a long period of observation, the main 

substances for assessing the health risk of the population were identified. Subject to applicable laws of chem-

ical elements distribution in groundwater were received average concentrations of substances in each aquifer 

complex. All analyzes were carried out using modern water standard techniques quite widely used today to 

assess the quality of drinking water. The average daily doses of elements in the human body with consumed 

groundwater and the indices of non-carcinogenic effects for human health are calculated. Priority substances 

contained in groundwater and having a health hazard index of more than 0.05 are related to thallium, mercu-

ry, cadmium, lead, arsenic, barium, strontium, iron, and manganese. By the value of the total hazard ratio, a 

comparative analysis of the water quality of various aquifers has been carried out and a conclusion has been 

reached on the acceptability of the level of risk to human health. 

Keywords: Chemical composition, groundwater, Kharkiv region, public health, risk assessment, hazard 

ratio. 
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PLANNING OF THE INDUSTRIAL AND HYDROGEOLOGICAL RESEARCH  

AT THE FINAL STAGE OF HYDROCARBON DEPOSITS DEVELOPMENT  

 

Formulation of the problem. The article focuses on monitoring the wells’ operation at the final stages 

of hydrocarbon deposits development. It is known that at the final stages of the field development wells op-

eration is characterized by a number of complications associated with the depletion of the reservoir energy 

and flooding with stratal waters. According to the program "20/20" gas production in JSC "Ukr-

gasvydobuvannia " is expected to increase to 20 billion m3 per year. One way to achieve this goal is to inten-

sify the production on the operating fields. Consequently, flooding of the wells is likely to aggravate. How-

ever, there has been a mismatch between quantitative and qualitative indicators of industrial and hydrogeo-

logical studies of the wells. Control measurements of the water factor at the wellhead do not fix the fluid 

flow, and the samples selected by the field geological service are reservoir water. 

The purpose of the article. To determine the causes of the indicated differences in the conditions of 

wells’ operation and the results of industrial and hydrogeological research in Yuliyivske field in 2016.  
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Methods. The author’s own achievements as well as the research results of domestic and foreign inves-

tigators made the methodical basis for the article. 

Results. In 2016 we operated wells No. 57, 61, 73, 77 without the signs of water flooding in Yuliyivske 

field. Well No.7 began flooding from April, and by the end of the year it had acquired an intensive character. 

Analysis of the opearational water usage of well No.50 showed that it began flooding. The degree of water 

flooding is found to be not heavy, further increase in the flow rate of formation water is not expected. The 

data, especially industrial ones (gas flow rate and water factor) suggest possible start of wells No. 60 and 63 

flooding. In 2017 they will be the priority for industrial and hydrogeological studies. Wells No. 56 and 83 are 

operating in the field conditions of non-intensive income and outcome of stratal waters.  

Scientific novelty and practical significance. It has been found out that among the twelve wells which 

were controlled on water flooding, only two meet the conditions of passing liquid to the surface. Considering 

this fact, it has been proposed to divide field wells into two groups before the beginning of industrial and 

hydrogeological studies. In the first group it is advisable to carry out hydrogeochemical control of associated 

water composition only. The second group includes the wells where it is appropriate to carry out control 

measurements of water factor in the estuary.  

Keywords: water flooding of wells, water factor, the minimum required flow rate of gas. 
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NEW APPROACH TO CRUDE OIL CLASSIFICATION PROBLEM 

 

Formulation of the problem. The problem of crude oil classification has existed since the beginning of 

oil production. Presently, there is a lot of available information about chemical composition and physical-

chemical properties of crude oil found in various petroleum- bearing regions around the world, however, the 

problem with oil typification still exists and there is no uniform classification. Primarily, this is connected 

with significant differences in chemical composition of oil and absence of a proven set of key criteria that 

such classification can be based on.  

The available classifications can be relatively divided into three categories: chemical, genetic and pro-

cess. However, there is no classification that would approach oil regarding its production problems. When 

choosing a recovery technique and development strategy for a particular oil deposit, one has to refer to sev-

eral classifications simultaneously and, in some cases, one classification may contradict another.  

The aim of the investigation. To develop a new industrial crude oil classification. 

Methods. In order to determine the key factors affecting physical and chemical properties of oil, 150 oil 

reservoirs of Dnieper-Donets basin containing oil with various composition have been studied using well 

operation and testing data.   

Results. Obtained results have confirmed the relationship between the three key oil content components 

- asphaltenes and waxes, sulfur and resins, which affect specific physical-chemical properties of oil. None of 

the existing classifications account for this relationship, nor they take into consideration quantitative correla-

tion of such components.  

Scientific novelty and practical significance. Based on the relationship determined between the main 

components, a new oil production classification have been developed allowing to choose sustainable field 

development strategy and production methods as early as at the initial exploration stage, extend time be-

tween workovers in wells by mitigating production problems, minimizing geological risks related to bringing 

wells back on production after scheduled repair or workover operations, and increasing cost efficiency of oil 

and gas deposits development. 

Keywords: crude oil, classification, exploitation, deposit, oil well, asphaltenes and waxes, sulfur, resins. 
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ON CONNECTION OF MODERN GEODYNAMIC PROCESSES IN CARBONATE ROCKS  

WITH TECTONIC ACTIVIZATION OF PETRIVS’K-KREMINNA FAULT 

 

The given paper considers the connection of modern geodynamic processes in carbonate rocks with the 

tectonic activation of Petrivs’k-Kreminna fault. It is emphasized that faults in the region are the channels of 

the upward heat and mass transfer.  

The unloading of deep formation waters and endogenous fluids in the area Petrivs’k-Kreminna and oth-

er faults results from heat and mass transfer, which is brought about by the motions of lithospheric blocks of 

Donets’k folded structure. 

The present tense dynamic state of the geological system manifests itself in the constant uplifting of the 

hanging wings of Svyatohirs’k brachyanticline at a speed of 1,3-2,5 mm a year. Earthquakes with the focal 

depth of 10 km are associated with periodic geodynamic stress relaxation in the Archean-Proterozoic base-

ment complex in the ancient geologically closed submeridional fault that intersects within Svyatohirs’k 

structure with the Petrivs’k-Kreminna fault. The modern and most recent tectonic activation of the latter is 

evidenced in the formation of hypogenic hydrogeochemical anomalies, accompanied by hydrochemical in-

version. The groundwater here exhibit alkaline reaction (pH up to 8,2), an increased temperature (19- 

27 °C) in the range of 0-300 m and a high content of hypogenic trace elements, among which carbon dioxide 

takes pride of place. 

The presence of CO2 increases the aggressiveness of underground water towards carbonate rocks, result-

ing in a chemical geodynamic process referred to as karst. Furthermore, abnormal physical and chemical 

properties of groundwater bring about suffusion processes in loamy, chalk strata of rocks. These geodynamic 

processes are associated with geological risks for buildings of Svyatohirs’k monastery. 
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The study found that: 1) the tectonic activation of the Petrivs’k-Kreminna fault in various and, above 

all, the modern and contemporary periods of Alpine tectonogenesis is the dominant energy basis of geody-

namic processes, including seismic activity; 2) carbon dioxide as atmospheric and deep genesis present in the 

groundwater of different types, is the major factor in the development of carbonate karst in Svyatohirs’k 

brachyanticline; 3) the isotopic analysis of δ
13

C and δ
18

O in aragonite chalk powder clearly showed that re-

crystallization of chalk into aragonite occurred involving deep formation waters saturated with endogenous 

(metamorphogenic or mantle) CO2. 

Keywords: fault, geodynamic processes, fluid-dynamic system heat and mass transfer, hydrogeochemi-

cal anomalies, tectonic activation, brachyanticline, carbonate rocks, suffusion, karst. 
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THE METHODS TO IDENTIFY COMPACTED SATURATED HYDROCARBON ROCKS  

(ON THE EXAMPLE OF SOUTHERN DNIEPER-DONETS BASIN MARGIN) 

 

Formulation of the problem. The article focuses on the study of one variety of unconventional sources 

of saturated hydrocarbon compacted rocks. It is known that in the last 5-7 years Ukraine started to pay close 

attention to the issue of unconventional hydrocarbons. The vector of additional prospecting industry refo-

cused on existing fields of implementation and the involvement of new, advanced technologies. Following 

the example of countries that have successfully extracted gas and oil from compacted rocks we can say with 

confidence that the chosen direction is the most relevant and promising for our country. 

The purpose of the article. To survey the results of Pereschepynskii-Ulyanivskii deposits, and consid-

ering the research results of leading countries to show the feasibility study of compacted deep saturated hy-

drocarbon species within Dnieper-Donets basin.  

Methods. In writing this article the authors used the experience of domestic and foreign authors as well 

as their own research data. 

Results. In the early 70's XX century the US has carried out exploration work during which four large 

pools of compacted rocks were revealed. 

Due to the rapid growth of steel production the USA became a world leader with almost 40% of gas ac-

counted for non-traditional sources (25% - gas condensed explosive rocks). 

Basic research methods are: analysis of material exploration, geological and geophysical surveys; indus-

trial logging operations; tectonic and stratigraphic knowledge of the region; petrophysical features of rocks; 

preliminary, operational, detailed studies of core and sludge wells; the reinterpretation of GDS and other ma-

terials. 

For example, the survey results of Pereschepynskii and Ulyanovskii deposits located in the southern ar-

ea alongside Dnieper-Donets depression (PPD) suggest that prospective compacted rock strata are associated 

with traditional anticlinal traps and are in direct contact with intervals of productive strata. The area has pro-

spects for industrial flow of gas from reservoir compaction. The highest probability to find hydrocarbons in 

compacted rocks can be expected with rhythmic siltstone layering. In their further study gas-saturated rocks 

should be considered comprehensively.  

Scientific novelty and practical significance. Earlier studies of dense sand strata in siltstone of 

Pereschepynskii and Ulyanivskii areas were not considered as potential sources of hydrocarbons. We can 

assume that most likely carbon deposits should be considered regionally. Distribution of hydrocarbons was 

traced both horizontally and vertically. It is possible that in the future there will be increase in the number of 

carbon productive horizons in the deposits. Upon confirmation of carbon saturation in the thick compacted 

rocks they can be considered and recommended as a potential source of siltstone gas. 

Keywords: hydrocarbon-saturated rocks, compacted rocks, deposits, DDB, geological and technologi-

cal studies (GTS). 
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SPACE TRANSFORMATIONS OF URBAN PERIPHERAL AND INDUSTRIAL AREAS  

IN UKRAINE (ON THE EXAMPLE OF CITIES OF ZAPORIZHIA AND ZHOVTI VODY) 

 

The aim of the study: Given the key role of cities in spatial development, problems of their evolution 

and transformation turned into extremely important subject of geographical research. Spatial and functional 

transformations in post-socialist cities of East Central Europe, including the former Soviet Union, constitute 

a separate layer for scientific conceptualization. Despite the wide range of publications dealing with trans-

formations of post-socialist cities, insufficient attention is paid to spatial transformation in cities that have 

developed in industrial regions and grow by virtue of industrial production. Therefore, the purpose of this 

article was to determine the main trends and peculiarities of the spatial transformations in peripheral indus-

trial urban areas in Ukraine.  

Research methods: Two cities, Zaporizhia and Zhovti Vody, both located in Dnieper industrial region, 

were selected to be case-studies. The test areas were selected in the central parts of the studied cities due to 

the primary interest in the nature of urban space adaptation to the new social values and demands. Residen-

tial buildings, non-residential constructions and infrastructure within the test areas were evaluated in terms of 

their functional profile and condition (level of renewation or modernization).  

Results: The following key foci of the spatial transformations were identified: public transport stops 

and lines, major trade and entertainment facilities, current and former industrial areas, open public spaces, 

sacral objects and spaces. These foci can be characterized as the agents of spatial transformations, since they 

trigger further changes in the surrounding urban areas. The data collected made it possible to identify the 

following integrated socio-spatial processes: socio-spatial polarization, commercialization of public spaces, 

de-industrialization, revitalization, segregation and gentrification. Most of them were observed in both cities, 

but have different intensity and manifestations, except for gentrification apparent only in Zaporizhia. The 

differences between the transformation processes in Zaporizhia and Zhovti Vody are both quantitative and 

qualitative and generated due to differences in urban population, administrative status, and position in the 

spatial framework. However, in general, spatial transformations in both cities have the same course and are 

caused by the similar factors. 

Scientific novelty: The paper for the first time represents comparative analysis of trends and peculiari-

ties of the spatial transformations in peripheral-industrial urban areas in Ukraine using original methods.  

Practical significance: The obtained results, specifically knowledge on the main spatial transformation 

agents and their interaction, may be used in urban planning process for more effective solutions in terms of 

urban areas modernization.  

Keywords: spatial transformations, modernization, post-socialist city, industrial city, monofunctional 

city, socio-spatial processes, Zaporizhia, Zhovti Vody. 
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FEATURES OF GEOSPATIAL ORGANIZATION  

OF RETAIL TRADE SERVICES IN RURAL AREAS 

 

Formulation the problem. The service sector serves as an important component of the economy of any 

state, region. It became to develop especially rapidly for the last decades due to formation post-industrial 

society. The service sector plays a significant role in vital activity of society since it provides the population 

employment, satisfy population’s need in services, and ensures filling the local budgets. One of the most dy-

namic branches of the service sector is retail trade. There are significant transformations of this sector in ru-

ral areas, its territorial organization, but there is a lack of human-geographical research on the mentioned 

topic. 

The aim of the article is consideration the human-geographical approach to the study of service sector 

and retail trade in rural areas in particular.  

Research results. The author has analyzed the concept of "territorial systems of services as a set of 

direct and indirect interconnected enterprises. Territorial systems of services are components of the socio-

geographical system. There are direct (links between enterprises in one branch) and indirect (links to the 

common use of territory, industrial, transport infrastructure, flows of people to satisfying needs, admin-

?strative and managerial, economic links) links within the territorial system of services. The specialized 

territorial system of services (a set of interconnected enterprises in one branch) is highlighted, which is a part 

of the integrated territorial system of services, it has bodies of sectorial and sectorial-territorial management, 

it is characterized by incomplete completeness, the specialized territorial system of services is found in its 

“pure form” very rarely, it is distinguished by a noticeable internal differentiation. Productive, managerial, 

and competing links plays significantly in formation the specialized territorial systems of services. 

mailto:dudnik_ivan@ukr.net


Серія «Геологія. Географія. Екологія», випуск 46   

- 181 - 

The following indicators are used for the study of the territorial system of services: provision of 

commodity mass, provision of retail space, provision of staff, territorial concentration of trade objects, 

average radius of the service area of the center (enterprise). The technique of the analysis territorial differen -

iation of indicators involves the study the content of the territorial development of a chosen process 

(phenomena), choice of indicators, delimitation the study area, statistical ordering of indicators, construction 

the cartographic models, identification spatial dependencies, trends, prospects development. 

Keywords: socio-geographical system, territorial systems of services, territorial structure, territorial or-

ganization, retail trade, commodity mass, service center, service area. 
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COLOUR HARMONY OF LAND COVER AS INTANGIBLE ENVIRONMENTAL RESOURCE 

(VOOREMAA LANDSCAPE PROTECTION AREA, ESTONIA) 

 

Formulation of the problem. Colours of land cover, as a component of topological visual phenomena 

of environment, are accessible for study with modern remote sensing, so the problem of the given research is 

to quantify the colouristic harmony of land cover within the study area in Estonia, using known methods of 

its assessment.  

The purpose of the article. Quantification of colour harmony of land cover, using remote sensing data 

and substantiated techniques.  

Methods. A criterion of colour harmony after Albert Munsell (1921) [21] was applied. He proposed to 

keep the balance between the colour strength of particular hue (product of value and chroma in his colour 

system) and the area of this hue.  

,       

where M is the total number of colours within some zone or floating circle; CSn – colour strength, 

calculated as chroma of colour n × value of colour n; An is the area of colour n. 

Also criterion after Palmer & Schloss (2011) was applied: colour pairs, more similar in hue and with 

lower saturation, tend to be harmonious [24]. 

Results. Maps of spatial distribution of colour harmony of land cover within Vooremaa landscape pro-

tection area were compiled after Munsell (1921) and Schloss & Palmer (2011) for summer (14.06.2016) and 

autumn (20.10.2016) seasons. Water bodies, forests and wetlands have the highest scores of both colour 

harmonies, while some crop fields (mainly with saturated young or depressed vegetation and open soil) have 

the lowest colour harmony scores. Maps show the tendency to the decreasing of the colour harmony of land 

cover with an increasing of colour contrasts in the end of the cropping season. 

Scientific novelty and practical significance. Besides numerous studies of colours of perceived envi-

ronment, there are no attempts to examine the land cover with some colour harmony criteria, using remote 

sensing data. The proposed techniques allow evidence-based and cost-effective way of monitoring of per-

ceived environment in the context of colour harmony dynamics under the influence of natural and land use 

factors. 

Keywords: colour harmony, land cover, remote sensing, intangible environmental resources. 
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HYDROLOGIAL REGIME OF THE RIVER UDA AND ITS USE  

FOR WATER MANAGEMENT YEARS (WITHIN KHARKIV REGION) 

 

Formulation of the problem. Water is the basis of life. Nowadays, with the development of science 

and technology, man engages more and more types of natural resources in the process of material production 

which enable the production of goods necessary for life. Water is one of the most important among these nat-

ural resources. Therefore, water resources are constantly monitored and accounted at the state level. Howev-
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er, at the regional level (regions and districts), this issue still needs several studies, expertise and evaluation 

work. Relevant questions remain concerning the calculation of the hydrological regime as a whole in 

Kharkiv region, and in individual rivers.  

The purpose of the article is to study the hydrological regime of surface waters of the river Uda (within 

Kharkiv region) for 30 years and inner- annual flow distribution in the middle of the year for various practi-

cal purposes. 

Presentation of the main material. The features of the river Uda flow for 30 years are considered in 

the article. Examining the hydrological regime of the river, it has been found out that the distribution of wa-

ter flow in the river is uneven throughout the year and this is due to climatic conditions (mainly rainfall and 

temperature). Analyzing the distribution of flow by seasons, it can be noticed that for the Uda river near the 

settlement Peresichna spring runoff is 54.3%, while in summer and winter - 10.5% and 24.3%, respectively; 

near the settlement Bezlyudivka spring runoff is 36.3%, while in summer and winter - 20.2% and 25.11%, 

respectively.  

Rivers are fed primarily by snow with a relatively high degree of soil runoff compared to rain. The 

deepest water flowing years in the river Uda (within Kharkiv region) during the period from 1981 to 2010 

were 1981 - 1983, dry years were 2007 – 2010. 

Inner-annual runoff was calculated for the purpose of water supply, so summer - autumn and winter 

were taken as a limiting period, and winter – as a limiting season.  

Conclusions. It has been found out that the biggest flow by the limiting period on the territory of the 

Uda basin was in 1981, and the lowest flow - in 2009, the lowest flow by the limiting season - r. Uda (settle-

ment Bezlyudivka) was in 2010, in the Uda river at settlement Peresichna - in 2003. 

Thus, in consequence of inner- annual flow calculations, we can determine potential water intake rate 

for the particular year which is very important in terms of ecology. 

Keywords: river basin, runoff, the average long-term flow, flow distribution, water management year. 
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FUNCTIONAL AND COMPONENT STRUCTURE  

OF THE POPULATION TRADING SERVICE SYSTEM 

 

Formulation the problem. Over the past decade the system of population trading service has seen sub-

stantial qualitative changes, particularly the ownership form of retail, restaurant business institutions 

changed, the range of products expanded, new types of stores, forms of trade (supermarkets, hypermarkets, 

shopping malls, internet commerce, vending machines etc.) appeared. These changes affect the functional 

and component structure of population trading service system that has become more complicated. All it 

needs is detailed study, clarification of the conceptual and terminological apparatus. Scientific literature 

highlights theoretical and practical aspects of the population trading service. There are many classifications 

of retail, restaurant business institutions, products. However, there is lack of references regarding system ap-

proach to understanding the population trading service. 

The aim of the publication is to highlight features of the functional and component structure of popu-

lation trading service system.  

Research results. Conceptual and terminological apparatus to study the system of population trading 

service forms such as: trade, trading activity, trading complex of the administrative region, population trad-

ing service, trade and restaurant industry infrastructure. Functional and component structure of the system of 

population trading service consists of subsystems of retail trade, restaurant industry, and service enterprises. 

Retail trade is formed by shops, semi-stationary objects of retail trade, markets, trade not in stores, shopping 

malls, which have branched structure. Restaurant industry consists of cafes, bars, restaurants, canteens, buf-

fet, snack bars, cafeterias, supply of finished food. Service enterprises are finance and credit, research and 

design, transport, insurance, logistic, security, maintenance and engineering, accounting, legal, informational, 

repair and construction, transportation and other ones. The classifications of retail trade and restaurant indus-

try institution were developed by various criteria: by shape, type, degree of sustainability location, owner-

ship, size, service frequency, prices level, product range, location, etc. Goods were classified by frequency 

demand, frequency and mode of storage, manufacturing site, frequency use, seasonality, raw sign, etc. 

Scientific novelty. Based on the concept of the social and geographicl system and system approach in 

human geography the definition of "system of population trading service" has been proposed as a functional 

component of the social and geographical system. Based on the model of socioactogenezis the technological 

scheme of satisfying social needs through the system of population trading service was created by the author 

which includes four successive stages: social needs awareness, creating the system of goals, formation of the 

executive system, and getting results. The system of population trading service is a part of the executive sys-

tem, and a link in the goods movement from producer to consumer, it connects supply and demand of goods. 

Keywords: system of population trading service, functional-component structure, retail trade, restaurant 

industry, institution, needs, goods, socio-actogenesis. 
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IDENTIFICATION OF DEVELOPMENTAL STAGES IN LANDSCAPE  

AND TECHNICAL SYSTEMS  
 

The aim of the article is to analyze the development of ideal landscape and technical system, the isola-

tion and characterization of the stages, which will help to identify the stages of the system. 

Problems of landscape and technical systems stages development were studied by F.M. Mil’kov, 

G.I. Denysyk, Iu.V. Yatsentyuk, I.P. Kozyns’ka. In their studies, the authors briefly describe the dynamics of 

anthropogenic landscapes development, but do not pay attention to the identification of landscape and tech-

nical systems stages of development. 

Scientific research is based on the use of modeling paradigm in geography. The example of an ideal 

landscape and technical systems shows specific features of development stages. 

The theoretical results of the paper have a basis for the future development of the techniques of field re-

search of landscape and technical systems. 

The ability to identify landscape and technical systems stage of development allows for constructive 

support systems in optimum condition and ensure their long-term operation. 

The author analyzes the problem identification of landscape and technical systems development stages. 

Three stages: «genesis», functioning and «destruction» have been allocated. Each stage consists of three 

phases. Each stage and phase is analyzed in detail. The role of each of the three blocks (natural, technical and 

control) is explained at a certain stage of its development. 

Stage of «genesis» is starting. At this stage the design, construction and commissioning of engineering 

facilities are considered. Between natural and technical units of the system stable relations of matter, energy 

and information exchange are established. 

During the functioning stage connection is established between the natural, technical and control units 

and the category of engineering construction changes in the landscape and technical systems. The system 

shows signs of the relevant natural area. The phase is characterized by an optimum combination of organic 

functioning of the three units of the system. 

Stage of «destruction» is the ultimate in the development of the landscape and technical system and in-

dicates the «aging» and moves into the category of landscape and technogenic systems. At this stage to re-

turn the system to its original state a fully functioning control unit should be established. 

The graph shows the duration of the operational stages in the ideal landscape and technical system of 

the control unit’s activity. It was noted that the landscape and technical system developes in several ways. 

Certain phases or stages can be skipped and moved on to the next category. 

Attention is drawn to the fact that each landscape and technical system is unique in its development and 

requires an individual approach. 

Keywords: landscape and technical systems, development, stage, phase, genesis, functioning, des-

truction. 
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INFLUENCE OF STREET-ART ON THE FORMATION OF THE CITY IMAGE  

AND THE PRINCIPLES OF STREET-ART GEOGRAPHIC ZONES  
 

The time when any drawing, inscription in the streets of Kyiv was considered as graffiti has passed, and 

now the city is covered with the works of good quality as the famous pieces of art. These art projects change 

the usual images of houses, streets and districts of the city for ordinary citizens. Its space is modified and it 

seems to get the other way of perception. 

The research objective is to study the features of street-art facilities geospatial location in Kyiv, the pos-

sibility to use these objects in tourism and recreation, explore how image and silhouette of the city will 

change with graffiti and other street-art facilities, to offer basic principles of street-art zoning. 

The objectives of the article: to analyse street-art artifacts in Kyiv for their artistic value and appropri-

ateness of using them as the components in the formation of urban environment as well as the use of graffiti 

in tourist activity including the development of sightseeing route network in Kyiv. 

The methodological basis is the analysis of in-depth interview, analysis of previous texts and examina-

tion of conducted sociological surveys. The interview contains the elements of street-art and their perception 

by locals and tourists. 

This paper investigates the influence of contemporary street-art on formation of the tourist image of the 

city. The study shows that street-art has a beneficial effect on the tourist image of the city and changes 

townspeople's impression of the usual space. 

Purposive systemic territorial organization of street-art has a great role in forming the city image. Today 

in the capital of Ukraine this systematization is limited with finding appropriate topics for murals and proper 

places for their creation. Nobody knows how it will or would look like in the context and process of purpos-

ive formation of spatial and territorial image of the city in the nearest future. 

Murals could probably be divided into two groups. The first one creates modern urban environment for 

residents. The other works mainly for tourists. They almost do not coincide geographically. The first group is 

mainly focused on the residential areas with new buildings, the second – on the central parts of the city. They 

are losing the resident population and are gradually transforming into a tourist environment. 

Keywords: city image, street-art, urban design, graffiti, street-art, street-art districts of the city. 
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TOURIST AND ECONOMIC POTENTIAL OF THE CARPATHIAN REGION  

AS A DOMINANT COMPONENT OF ITS EFFECTIVE USAGE 
 

Formulation of the problem. This article is devoted to the study of the Carpathian region’s touristic 

and economic potential as a dominant component of its effective usage, which  is accordant to its purpose. It 

has been discovered that the peculiarity of the economic potential of the region is interdependence and inter-

relationship of components in its local potentials. Synergetic effect, which appears along with it, stipulates 

the mutual enhancement of local potentials and development of the economic potential of the region in  

general. 

The purpose of the article. To clarify the peculiarities of the tourist and economic potential of the Car-

pathian region as the dominant components of its effective usage. 

Methods. The author’s own achievements as well as empirical method of research, mainly observation 

and analysis in compound with statistical method of research. 

Results. To reach this purpose, the following objectives have been examined in this article: to character-

ize the regions, which are part of the Carpathian region, i.e.Lviv, Ivano-Frankivsk, Transcarpathian and 

Chernivtsi regions; to describe the tourist and recreational resources of the Carpathian region; to show the 

dynamics of touristic facilities in the Carpathian region during 2006-2015; build up the model of tourism 

influence on socio-economic development of the Carpathian region; to figure out the main ways of the Car-

pathian region’s development; to work out the ways to increase the effective usage of tourist and recreational 

potential of the Carpathian region; to suggest the type of tourism that is “green”, which is especially im-

portant for the development of the economic potential of the Carpathian region; to outline the development 

and hindering factors of the tourist and economic potential of the Carpathian region; to reveal the main pre-

conditions and reasons, which make the development of the rural tourism in the Carpathian region of pri-

ority.  

Scientific novelty and practical significance. As a result of the conducted research, it has been estab-

lished that the main task of public institutions in Ukraine and in the parts of the Carpathian region in regulat-

ing and managing the tourist and recreational complex today is to establish a favourable market environment 

for socially effective, economically beneficial and ecologically reasonable development of the tourist busi-

ness. The author has discovered that tourism, in particular the “green”, is aimed at developing settlements 

with weak production and where there are no other sources of budget income and increase of social state of 

population. If the state policy towards “green tourism’ is effective, the Ukrainian village will be able to func-

tion and develop, which is the main priority of socio-economic development. The conducted research has 

made it possible to conclude that the tourist and economic potential of the Carpathian region is really the 

dominant component in the effective use of this region. It is stipulated by natural wealth of the Carpathian 

region, peculiarities of its location and significant human potential which is the tourist and economic compo-

nent to be developed as it can become the basis of the economic potential of the Carpathian region. 

Keywords: economic potential, “green tourism”, rural tourism, recreation, hotel and restaurant busi-

ness, tourist flows, socio-economic development. 
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URBAN AREAS SPACE TRANSFORMATIONS IN TNE SUBURB CITIES OF THECAPITAL  
 

The aim of the article is to analyze the urban space transformation processes in the capital's suburban 

areas. The objectives of the work are as follows: 1) analysis of the population dynamics in towns and com-

parisons of natural population growth during the study period; 2) the modernization and transformation as-

sessment of Kyiv urban suburbs; 3) comparison of sectoral and functional structures of the cities; 4) identifi-

cation of the transformation processes features by the local population within test plots of model cities and 

civic engagement of local residents. 

Based on already existing Pityurenko's research, we conducted our own research in which we use com-

parative geographic method and the population survey method. The expert estimations is used while deter-

mining the level of modernization and the transformation presence in the cities researched. 
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According to the results of the research we found out the level of modernization of existing test sites 

and transformation processes within them. Based on comparative geographical analysis of test plots in model 

cities Bucha, Boryspil and Ukrainka common features of transformation processes that are specific to the 

satellite cities and the suburbs have been revealed. They are as follows: the population in urban areas is 

growing; basic functions of the test areas are residential and the population service; public service facilities 

are located mainly on the ground floors of residential buildings which are located on the main road of the 

city. There is the expansion of residential areas in the satellite towns by building new housing estates mainly 

in recreational areas; there are gentrification processes of various kinds, as well. 

The research of such content in the cities mentioned above has been carried out for the first time. It has 

been done by using a case method.  

The result of the study is to obtain objective, coherent information "pictures" of the transformation pro-

cesses in the satellite towns. Analyzing that, we can see the current state of urban development, changes in 

the towns’ structure planning and predict future changes. 

Keywords: transformation, functional transformation, modernization, gentrification, suburban area, sat-

ellite towns, survey. 
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HISTORICAL CUT OF NATURAL GEOGRAPHICAL RESEARCH FORMATION IN KHARKIV  

SOCIETY OF NATURALISTS IN THE SECOND HALF OF XIX – EARLY XX CENTURY 

 

Problem Statement and Purpose. The aim of the article is, in the historical screening cut of scientific and 

social activities in the field of natural geography in the society of scientists in the first university on the territory of 

Ukraine (the second half of XIX – early XX century). 

Data & Methods. Research data were collected from libraries of I. I. Mechnikov Odessa National university 

and P.Tychyna UGPU, and these were the main sources of information. Scientific works (monographs, encyclo-

pedias, articles and electronic resources at various levels) by the famous Russian scientists, scientists from the 

former Soviet Union and Ukraine (1906–2014) were alo widely used.  

In writing this research, we used methods of retrospective studies, historical, geographical and scientific 

methods of analysis to summarize the processed materials. 

Results. A retrospective analysis of a large number of materials, has led us to the main results of our re-

search.It was found out that the formation of natural geography of Ukraine was attended by experts from different 

fields of knowledge. 

As a result, the research has confirmed that: 

1. Naturalists of Kharkiv Society have played a leading role in the formation and development of the natural 

geographical area of expertise in Slobozhanschyna at Kharkiv University, where geography as an academic disci-

pline was introduced in 1889 thanks to the activity of members of the public association. 

2. Science in the process of its development is based on its respective fields. At their intersection there are 

new research areas and «young» science, like bio-geographical areas of natural geography and ecology, which are 

now being intensively developed and enrich researchers with new knowledge about the nature of the Earth. 

Keywords: Kharkiv Society of Naturalists, natural geography, soil science, biogeography. 
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ESTIMATED-PREDICTIVE MODELING OF GEODEMOGRAPHICAL SYSTEM,  

CASE STUDY OF KHARKIV REGION  
 

Formulation of the problem. Forecasting and modeling of certain areas of public life do not lose their 

relevance in underlying programs and regional development plans. Responding to the social demand, human 

geography expands research tool as an interdisciplinary science providing combination of research results of 

spatial analysis and forecast with measures of the societal management monitoring. The human-geographical 

concept of the region’s geodemographic system provides its modeling development. There are various meth-

ods and techniques of forecasting and modeling a number, composition and movement of the population. We 

believe that their addition by the estimated-predictive model of the geodemographic system significantly ex-

pands opportunities for the scientifically based results. 

The purpose of the article is to assess major trends of regional geodemographic system of Kharkiv re-

gion and highlights the results of estimated-predictive modeling.  

Methods. In order to show the changes in the geodemographical system balance equation is used. This 

method describes each settlement or local geodemographical system consisting of regional geodemograph-

ical system. The general algorithm of estimated-predictive model of social position and geographical con-

cepts of geodemographical development of the region is displayed. 

Results. According to the simulation results for each year of the forecast period (20 years) population 

distribution by age group, the average population age, the number of migrants for each age group, the entro-

py information for each object and for each age group were calculated. Three scenario variants of the geo-

demographical regional system development were reproduced in the model. The first one preserves current 

vital parameters (beginning 2016), optimistic (with rising birth rates and migration activity) and average 

(with increased birth). For each option a situation when migrants are hosted by the cities of regional subordi-

nation including the regional center was described: 1 (Kharkiv), 2 (Kharkiv and Kupiansk), 3 (Kharkiv, Ku-

piansk, Izum) and 4 (Kharkiv, Kupiansk, Izum, Lozovaja). 

Scientific novelty and practical significance. Estimated-predictive model of the regional geodemo-

graphical system is a versatile tool for research and social management and can be used for solving a variety 

of problems - from assessment and prognosis of the most common trends of regional geodemographical sys-

tem to a specific demographic of detailed studies of local communities and settlements. Possibilities to apply 

the estimated-predictive model for regional geodemographical development are designated. 
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BIOCENTRIC–NETWORKING LANDSCAPE CONFIGURATION OF LEFT-BANK UKRAINE 

 

The aim of the research is to determine the biocentric-networking landscape configuration (BNLK) con-

temporary structure as an important basis for the landscape planning tools implementation in the region, ac-

cording to the results of analysis the factors of its formation and development, and structural-morphometric 

estimation. 

The method is based on the results of our mapping modelling of landscape-typological structure of the 

Left-Bank Dnipro of the Ukraine territory (at the level of landscape types) and the nature reserve fund. The 

region of the exploration is the Left-Bank of the Dnipro river which is understood as a totality of four admin-

istration regions of Ukraine, such as Poltava, Sumy, Kharkiv and Chernigiv. The BNLK contemporary struc-

ture was determined by using GIS-parcel MapInfo Professional 10.0.1, and landscape complexes data, in-

cluding 1 552 objects of nature reserved fund (by 1.11.2016). 
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The BNLK is understood as a totality of biocenters, biocorridors, interactive elements, buffer zones and 

“matrix”, which all together make a special system that supports the ecological equilibrium in a region.  

Thus, for the first time in the region all sorts of BNLK elements were differentiated according to the es-

timated level of forestation, nature reserve fund and landscape-typological structure. Also, we distinguished 

88 biocenters and 51 biocoridors,that present different spatial-hierarchical levels, the mapping model of 

which also was done. All together, in the Left-Bank Dnipro river of Ukraine territory were determined 12 – 

national, 12 – regional, and 64 – local biocenters; also 4 – national, 5 – regional, and 41 – local (including 16 

– at the І-t level and 25 – at the ІІ-nd level) biocoridors. The results received in a such way could be a good 

background for choosing distinguishing criteria of landscape planning typological units and for future use in 

landscape planning.  

Keywords: landscape, biocentric-networking configuration, biocenter, biocoridor, interactive element, 

“matrix”, the Left-Bank Dnipro river of Ukraine territory. 
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ENVIRONMENTAL-ECONOMIC EFFICIENCY OF LAND USE IMPROVEMENT REASONING 

 

Formulation of the problem. In the conditions of fast development of the industry, energetics and 

transport communications, intensive mining of minerals, active chemicalixation of agriculture there is a fast 

increase in the level of environmental pollution and first of all soils, that in turn leads to worsening in their 

qualitative state.  

The soil is an important unit of ecosystems, the destruction of which has multidimensional value for the 

stability of the environment. Agrarian transformation of soils traditionally was assessed as progressive. How-

ever, scientific analysis shows that extensive agriculture, irrational chemical fertilizer and excessive adding 

of pesticides led to a significant reduction in fertility, and sometimes loss due to erosion, natural soil cover 

on large areas.  

The purpose of the article. The study of intensification of land resources in compliance with environ-

mental principles, which should provide a comprehensive, systematic approach to solving economic, social, 

environmental and other problems. 

Methods. The author’s own achievements as well as the research results of domestic and foreign inves-

tigators made the methodical basis for the article. 

Results. Ecological agriculture nowadays scientists consider a perspective direction, which allows the 

use of science-based pesticides and fertilizers without reducing the quality of made production, with compul-

sory advancing ecologization of processing industry.  

The result of activation of economic activity in many cases is increasing influence on the environment, 

ecological balance, soil pollution, depletion of land resources, worsening their useful properties. 

According to parameters of the regression model, the increase in all investigated factors other than labor 

costs with deductions, rendered positive influence on the resultant figure. In our case, most (relative to other 

factors) contributed to his growth increasing costs of seeds and planting materialbecause each additional 

spent thousand for this trend intensifying per one hundred hectares of arable land (if not the variability of 

other factors) predetermined increase yield of gross output of one point eighteen thousand UAH on one hun-

dred hectares of arable land. 

Parameters of the given model demonstrated that increase in all studied factors rendered positive impact 

on a productive indicator. 

Scientific novelty and practical significance. One of the main mechanism for regulating ecologisation 

of land resources is the detection, evaluation and implementation of the highest possible reserves of increase 

efficiency of this process. This is a reduction of unproductive losses in resource use and saving mode, and 

the possibility of using scientific and technological progress as the main solution. Using regression models, 

that were built before, depending on the main indicators of ecological and economic efficiency of using of 

land resources on the arable land from specific costs, were identified reserves of increase in the investigated 

agricultural enterprises. 

Keywords: ecological and economic efficiency, consortium, an edifikator, a subedifikator, extensive ag-

riculture, intensification of the using, complementary cooperation, environmental balance, ecological agri-

culture. 
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