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ANALYSES OF GEOMAGNETIC DATA SETS FROM 

OBSERVATORIES AND CORRELATION BETWEEN THEM 

Dr. Laurențiu Asimopolos1  

Dr. Natalia-Silvia Asimopolos2 

Asist. Prof. Adrian-Aristide Asimopolos3 
1, 2 Geological Institute of Romania, Romania 
3 University POLITEHNICA of Bucharest, Romania 

ABSTRACT 

The purpose of this study was to analyze the associated spectrum of 

geomagnetic field, frequencies intensity and the time of occurrence. We calculated 

the variation of the correlation coefficients, with mobile windows of various sizes, 

for the recorded magnetic components at different latitudes and latitudes. 

We included in our study the observatories: Surlari (USA), Honolulu (HON), 

Scott Base (SBA), Kakioka (KAK), Tihany (THY), Uppsala (UPS), Wingst (WNG) 

and Yellowknife (YKC). We used the data of these observatories from 

INTERMAGNET for the bigest geomagnetic storm from the last two Solar Cycles. 

 We have used for this purpose a series of filtering algorithms, spectral analysis 

and wavelet with different mother functions at different levels. 

In the paper, we show the Fourier and wavelet analysis of geomagnetic data 

recorded at different observatories regarding geomagnetic storms. Fourier analysis 

highlight predominant frequencies of magnetic field components. Wavelet analysis 

provides information about the frequency ranges of magnetic fields, which contain 

long time intervals for medium frequency information and short time intervals for 

highlight frequencies, details of the analyzed signals. Also, the wavelet analysis 

allows us to decompose geomagnetic signals in different waves. The analyzes 

presented are significant for the studied of the geomagnetic storm. The data for the 

next days after the storm showed a mitigation of the perturbations and a transition 

to a quiet day of the geomagnetic field. 

In both, the Fourier Transformation and the Wavelet Transformation, 

transformation evaluation involves the calculation of a scalar product between the 

analyzed signal and a set of signals that form a particular base in the vector space 

of the finite energy signals. Fourier representation use and orthogonal vectors base, 

whereas in the case of wavelet there is the possibility to use also bases consisting 

of independent linear non-orthogonal vectors. Unlike the Fourier transform, which 

depends only on a single parameter, wavelet transform type depends on two 

parameters, a and b. As a result, the graphical representation of the spectrum is 

different, wavelet analysis bringing more information about geomagnetic pattern of 

each observatory with that own specific conditions. 

Keywords: geomagnetic storm, spectral analysis, Fourier transform, wavelet 

analysis 
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CLIMATE CHANGE AND THE AGRICULTURAL 

POTENTIAL OF SELECTED LEGUME CROPS IN EAST 

AFRICA 

Mr. Elvis Tangwa 1  

Prof. Vit Voženílek 2 

Dr.  Jan Brus 3 

Assoc. Prof.  Vilem Pechanec 4  
1, 2, 3, 4 Palacky University, Olomouc, Czech Republic 

ABSTRACT 

Land expansion to increase agricultural production in East Africa (Burundi, 

Ethiopia, Kenya, Rwanda, Tanzania and Uganda) will be limited by climate change. 

In this study, we predict landscape suitability for chickpea (Cicer arietinum), 

common bean (Phaseolus vulgaris), lentil (Lens culinaris), field pea (Pisum 

sativum) and pigeon pea (Cajanus cajan) cultivated across diverse agro-ecological 

zones (AEZs) in East Africa from 1970 to 2070, under the 4.5 emission scenario. 

Our aim was to understand how suitability shifts among the AEZs might affect the 

agricultural potential of the selected crops. We use the geolocations of each crop 

together with response curves from the species distribution software, Maxent to 

fine-tune the expert based EcoCrop model to the prevailing climatic conditions in 

the study region.  

Our optimal precipitation and temperature ranges compared reasonably with 

the FAO base parameters, deviating by ±200mm and ±5oC, respectively. There is 

currently a high potential for lentil, pea and common bean in the region. However, 

under future climates, the suitability of common bean and lentil with a much narrow 

climate range will shrink considerably while pigeon pea and chickpea will continue 

to be suitable.  Under projected climatic conditions, the agricultural potential of 

these legumes will be limited by drought or heat stress as landscape suitability will 

shift optimally toward the cool sub-humid (tcsh), and the cool semi-arid (tcsa) 

zones. Tanzania, Kenya and Uganda will be the most affected and will lose a large 

share of suitable arable land.  

Different adaptation measures will be needed to increase the agricultural 

potential and optimized production in vulnerable AEZs. In general, smallholder 

farmers will have to substitute lentil and common bean for chickpea and pigeon pea 

or other suitable substitutes to address food security issues. Notwithstanding the 

limitations of this study, our results highlight the vulnerability of legumes crops as 

well as their production zones which could be useful in the formulation of 

adaptation strategies for the East African region. 

Keywords: climate change, EcoCrop, legumes, agro-ecological zone, East 

Africa. 
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CLIMATE CHANGE IMPACTS ON ULZA DAM LIFESPAN 

PhD Student Klodian Zaimi 1  

Assoc. Prof. Fatos Hoxhaj 2   

Sergio Fattorelli 3   

Francesca Ramazzina 4    
1, 2 Institute of GeoSciences, Energy, Water and Environment, Albania   
3, 4 BETA Studio srl, Italy  

ABSTRACT 

Ulza Dam is one of the oldest hydropower infrastructures in Albania. The water 

capacity of the reservoir has been reduced because of the accumulation of the 

sediments coming from Mat River.  The bathymetric measurements and river 

sediment transport are used for quantifying the water storage change up to 

nowadays. Analyzing the future climate change impact in the sediment transport 

from the river is very important for understanding the Ulza Dam lifespan.  In order 

to analyze the sediment regime in the future, the climate change projection from 
the EURO-CORDEX has been downscaled for Mat River catchment and used as 

input for the HEC-HMS hydrological model considering also the erosion and 

sediment module. The hydrological model was also calibrated with the MUSLE 

parameters, and it reproduces the average value of the total sediment transport. The 

analysis of climate change impact on erosion and sediment transported at the 

reservoirs was done considering the mean annual load for the different 30-year 

simulated periods related to values from the historical period 1981-2010. 
Considering the impacts of climate change, the mean annual sediment siltation 

could increase for RCP4.5 and RCP8.5 scenarios. Over this hypothesis, the 

remaining lifespan can be reduced drastically in both scenarios. Different land-use 

scenarios were analyzed in order to evaluate the impact of erosion and, because the 

current land use scenario doesn’t produce any impact on the hydrological process, 

but only effects at a small scale, two hypothetical scenarios were defined at large 

scale and applied for Mat River catchment. Extensive management of land use and 

reforestation produce a positive effect on the hydrological process and reducing the 

erosion rate. The change of land use significantly counteracts the negative effects 

of climate change by 15% and a 24% reduction in the case of these land-use 

scenarios.  

Keywords: climate change, hydrological model, sediments, land-use, 

catchment 
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NUMERICAL MODELLING OF DUST DISTRIBUTION IN 

THE ATMOSPHERE OF A CITY WITH COMPLEX RELIEF 

DSc. Aleksandre Surmava 1 

DSc. Demuri Demetrasvili 2 

MSc. Vepkhia Kukhalashvili 3 

Dr. Natia Gigauri 4 

1, 2, 4 Institute of Hydrometeorology at the Georgian Technical University, 

Georgia 
1, 2, 3 M. Nodia Institute of Geophysics at the Iv. Javakhishvili Tbilisi State 

University, Georgia 

ABSTRACT 

Microscale processes of dust distribution in the city of Tbilisi with a very 

complex topography are modeled using a 3D regional model of atmospheric 

processes and numerical integration of the transport-diffusion equation of the 

impurity. The Terrain-following coordinate system is used to take into account the 

influence of a very complex relief on the process of atmospheric pollution. 

Modeling is carried out using horizontal grid steps of 300 m and 400 m along 

latitude and longitude, respectively. The cases of the stationary background eastern 

and western weak winds are considered. In the model, motor transport is considered 

as a nonstationary source of pollution from which dust is emitted into the 

atmosphere. 

Modelling of dust micro-scale diffusion process showed that the city air 

pollution depends on spatial distribution of the main sources of city pollution, i.e. 

on vehicle traffic intensity, as well as on spatial distribution of highways, and micro-

orography of city and surrounding territories. It is shown that the dust pollution 

level in the surface layer of the atmosphere is minimal at 6 a.m. Ground-level 

concentration rapidly grows with increase of vehicle traffic intensity and by 12 a.m. 

reaches maximum allowable concentration (MAC = 0.5 mg/m3) in the vicinity of 

central city mains. From 12 a.m. to 9 p.m. maximum dust concentration values are 

within the limits of 0.9-1.2 MAC. In the mentioned time interval formation of the 

highly dusty zones, and slow growth of their areas and value of ground-level 

concentrations take place. These zones are located in both central and peripheral 

parts of the city. Their disposition and area sizes depend on spatial distribution of 

local wind generated under action of complex terrain, as well as on the processes of 

turbulent and advective dust transfer. From 9 to 12 p.m. reduction of dust pollution 

and ground-level concentration takes place. After the midnight city dust pollution 

process continues quasi-periodically.    

As result of the analysis of vertical distribution of dust concentration is 

obtained that a basic dust mass emitted into the atmosphere is located in the 100 m 

surface layer. Concentration value in the upper part of this layer reaches 0.8 MAC 

and rapidly decreases with altitude increase.    
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Keywords: Numerical modeling, pollution source, diffusion, dust distribution, 

atmospheric wind. 
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SMOG IN BIALYSTOK IN POLAND.  DATA OF PM 2.5 AND 

PM 10 PARTICULATE MATTER IN OUTDOOR AIR 

MEASURED IN 2017-2018  BY "THE LABORATORY OF 

ENERGY-EFFICIENT ARCHITECTURE AND 

RENEWABLE ENERGIES" AT FACULTY OF 

ARCHITECTURE OF BIALYSTOK UNIVERSITY OF 

TECHNOLOGY 

Dr arch. Adam Turecki 

Bialystok University of Technology, Poland  

ABSTRACT 

The differences between what in the winter 2017 was presented by the 

government  measurement station of air quality, belonging to the Chief Inspectorate 

of Environmental Protection (CIEP) in Bialystok in Poland, and what the citizens 

could see and smell,  were the reason for installing the monitoring system of PM10 

and PM2.5 particulate matter, in the "Laboratory of Energy-efficient Architecture 

and Renewable Energies" (LEARE) at the Faculty of Architecture of Bialystok 

University of Technology. The measurements were compared with done by CIEP 

and  the information of “The World Air Quality Index” (WAQI). This project 

started in 2007. It is proving a transparent Air Quality information for more than 70 

countries, covering more than 9000 stations  in 600 major cities. Since 16 Nov 2017, 

data was also downloaded from the new European Air Quality Index (EAQI) 

website, created by the European Environment Agency (EEA). From the beginning 

of 2018, data from the public-private service AIRLY was added to the study. They 

installed four online dust meters in Bialystok. The density of the dust measurement 

network was still insufficient, so the mobile measurements were started. Recently, 

the use of a drone equipped with a dust meter for tests at various heights has begun. 

Measurements denies EAQI presentation of so good air quality in Bialystok. 

The levels of PM2.5 and PM10 are often much higher than those presented by EAQI 

and CIEP. Government measuring station, located in the center of Bialystok, poorly 

reflect air pollution in peripheral districts. 

 Keywords: smog, PM2.5 PM10, LEARE, Bialystok, monitoring 
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BIOCONVERSION OF CEREAL SERUM - A SECONDARY 

PRODUCT FOR PRODUCING PROTEIN CONCENTRATES 

FROM PEA AND CHICK PEAS 

Prof. Dr. Valentina Kolpakova 1 

Ph.D. Student Denis Kulikov 2 

Ph.D. Ruzaliya Ulanova 3 

Dr. Nikolay Lukin 4 

Ph.D. Student Gaivoronskaya Irina 5 
1, 2, 4, 5 All-Russian Research Institute for Starch Products – Branch of V.M. 

Gorbatov Federal Research Center for Food Systems of Russian Academy of 

Sciences, Russia 
3 S.N Vinogradsky Institute of Microbiology, Federal Research Center 

"Fundamental Foundations of Biotechnology", of Russian Academy of Sciences, 

Moscow, Russia 

ABSTRACT 

Studies on the bioconversion of whey water formed from chickpea and pea 

grains in the preparation of protein concentrates have been performed. The serum 

remaining after precipitation of the main part of the protein was subjected to a 

symbiotic transformation of Saccharomyces cerevisiae 121 and Geotrichum 

candidum 977 yeast cultures with the formation of protein-containing products with 

a mass fraction of protein (52.27-57.90% of DS) and a complementary amino acid 

composition. A microbial-plant concentrate was used as an additive in the feeding 

of Wistar laboratory rats. After 25 days of feeding, there was no negative effect on 

the physiological parameters and behavior of animals, which indicates the high 

quality of the protein product and the prospects of its inclusion in the composition 

of animal feed and diets. 

Keywords: pea flour, chickpea flour, extracts, bioconversion, biomass, 

concentrates, amino acid composition 
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CONTROL OF PLANTS OF LOTUS CORNICULATUS L. ON 

AEROBIC AND ANAEROBIC FREE NITROGEN-FIXING 

BACTERIA 

Assoc. Prof. dr. Aurica Breica Borozan 1 

Assoc. Prof.  dr. Despina-Maria Bordean 2 

Lecturer dr. Gabriel Bujanca 3 

Lecturer dr. Delia Dumbrava 4 

Prof. dr. Sorina Popescu 5 
1, 2, 3, 4, 5 Banat’s University of Agricultural Sciences and Veterinary Medicine 

King Mihai I of Romania, Timisoara, Romania 

ABSTRACT 

The free nitrogen fixing bacteria are able to mobilize important soil nutrients, 

transforming through biological processes the unusable molecular nitrogen into an 

active form  

and to improve soil fertility, influence many aspects of plant health and ensure 

their growth, showing interest for the scientific world and farmers. 

But, on the other hand, this bacterial segment may be influenced by the edaphic 

factors and the interconnection with the plants, the growth phase, the physiological 

state and the root system of the plant, by the root exudates, which demonstrates the 

importance of the bacterial community monitoring from the area of plants influence 

throughout the growing periods 

The aim of this study was to evaluate the influence of the age of the plants used 

as biofertilizer and soil moisture on the free nitrogen fixing bacterial communities 

(the genera Azotobacter and Clostridium) associated with the roots of the perennial 

plants of Lotus corniculatus L. There were two zones of interest, namely the area 

of influence of the roots of the plants (rhizosphere) but also the more distant area 

(edaphosphere). For the study of aerobic and anaerobic free nitrogen fixing bacteria 

soil samples were taken together with adjacent plants of Lotus corniculatus L. 

The experimental variants were located in the western part of Romania, the 

plants being cultivated on the same soil type, but on different plots, that were in the 

I-IV years of culture. The influence of Lotus corniculatus L. plants on the free 

nitrogen fixing bacteria has been reported in control experimental variants. Isolation 

and study of this bacterial group from the 8 experimental variants was performed 

on a specific mineral medium, favorable for the growth of the two bacterial genera. 

The results were evaluated after 5 and 10 days of incubation. Between the two 

assesments there were no noticeable differences in the nitrogen fixing bacterial 

community, except for the stimulatory effect observed in the control vatiant and 

rhizosphere of the first year culture. 

The plants influence on aerobic and anaerobic free nitrogen fixing bacteria was 

obvious in the II and IV years of the Lotus corniculatus L. culture, compared to the 
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control variants and varies substantially depending on the age of the plant. In most 

analyzed soil samples, both bacterial genera, Azotobacter and Clostridium were 

present, confirming the known ecological relation of unilateral advantage or passive 

stimulation of the aerobic bacteria compared to the anaerobic clostridia. Exceptions 

were the samples from the cultures of the first year (rhizosphere and control), but 

also the rhizosphere from the culture of the year II, where only anaerobic nitrogen 

fixing bacteria were detected. Our results suggested that plant-soil interactions exert 

control over the bacteria being studied. 

Keywords: Soil, Lotus corniculatus L., Free nitrogen-fixing bacteria, 

Azotobacter genus, Clostridium genus 
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EFFECTS OF BOILING AND ROASTING ON CRUDE 

PROTEINS, TOTAL ANTIOXIDANT CAPACITY AND 

TOTAL POLYPHENOLS CONTENT OF POTATO TUBERS 

Assoc. Prof. dr. Despina-Maria Bordean 1  
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Assoc. Prof. dr. Camelia Cioban 4  
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King Mihai I of Romania, Timisoara, Romania 

ABSTRACT 

Compared with other sources, potato can bring multiple nutritional benefits 

because it’s naturally low energy food (0.7 kcal), having high water, fiber and starch 

content. Even if the consummation of potatoes is in decline, it is still considered a 

source of valuable nutrition. Depending on the method of preparation, potatoes 

contain significant level of proteins and antioxidants and can offer considerable 

protection against cardiovascular diseases and cancer. Natural antioxidants are 

present under different forms in all plants, being the base source of these compounds 

for humans.  

The objective of this study was to determine the moisture content, crude 

protein, total antioxidant capacity and phenolic content of three assortments of 

potatoes (Solanum tuberosum) available on the Romanian local market (Timis 

County).  

The study was carried out on raw, unpeeled, boiled and roasted potatoes. The 

moisture content was determinate thermogravimetrically using Sartorius thermo 

balance, crude protein quantified by using a rapid colorimetric method, total 

antioxidant capacity determinate using CUPRAC method and total polyphenols 

content using Folin-Ciocalteu assay.  

The experimental results show that blue roasted potatoes present the highest 

content of crude protein, total antioxidant capacity and total polyphenols content 

and the lowest water content. The obtained data are used to create a graphical 

fingerprint of raw and processed potatoes in order to identify the best options to mix 

different potatoes assortments and to create innovative nutritious food products.  

Keywords:  potato, CUPRAC method, antioxidants, polyphenols, graphical 

fingerprint 
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OBTAINING MICROPARTICLES OF CALCIUM 

CARBONATE LOADED WITH MICROBIAL LIPASE 

Valeria K. Scherbakova 1 

Dr. Alla A. Krasnoshtanov 2 
1, 2 Russian Chemical and Technological University named after D.I. 

Mendeleyev, Russia 

ABSTRACT 

At present, lipases of animal and microbial origin are increasingly used in 

human practice, namely in cheese production, milk chocolate production, 

confectionery industry, dry egg powder, production of flour, leather industry (for 

degreasing wool, bristles, leather), silk production, washing agents, as well as 

biodiesel. However, the practical use of lipase is limited by its low stability, reduced 

storage activity, and inability to reuse. One way to overcome these disadvantages is 

to microencapsulate the enzyme into various carriers. One promising carrier is 

calcium carbonate, characterized by ease of production and low cost. Therefore, the 

purpose of this work was to select the conditions for including lipase in the calcium 

carbonate microparticles. As the subject of the investigation, lipase of bacteria p. 

Pseudomonas fluorescens with activity of 27 u/mg was used in the work. This paper 

compares two methods of including protein molecules in carbonate microparticles: 

adsorption in pores (previously prepared carrier microparticles are added to the 

protein solution) and microencapsulation (formation of microparticles occurs 

simultaneously with inclusion of protein molecules). For both ways the capacity of 

microparticles of a carbonate of calcium by a bacterial lipase was determined and it 

was established that the maximum capacity equal was 0.2 mg/mg was reached when 

using a method of adsorption in pores. The specific activity of lipase in this case is 

5.21 units/mg. The dynamics of bacterial lipase release from carbonate 

microparticles has been investigated. It has been found that within 90 minutes the 

degree of lipase release from microparticles does not exceed 28%, and the decrease 

in its specific activity does not exceed 10%. This fact suggests a higher prolongation 

of the action of lipase included in calcium carbonate microparticles compared to 

native. The operational stability of the bacterial lipase included in the calcium 

carbonate microparticles was evaluated as compared to native lipase. It was found 

that the temperature optimum did not occur, it remained at 37 ° C, but the operating 

stability increased in the lower temperature area. The optimum pH shifted from the 

slightly alkaline (pH 8.0) towards the neutral (pH 7.0), wherein in the region of 

alkaline pH values the operational stability of the microencapsulated lipase 

significantly increases. Microencapsulation of bacterial lipase into carbonate 

microparticles has been shown to increase storage stability by a factor of twice that 

of native. 

Keywords: иacterial lipase, microencapsulation, calcium carbonate 

microparticles 
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APPLICATION OF GEOINFORMATION TECHNOLOGIES 

IN THE STUDY OF CHANGES IN THE STRUCTURE OF 

LAND USE OF TERRITORIES 

Assoc. Prof. Dr. Vasily Nilipovskiy 1   

Graduate student Denis Khabarov 2 

Assoc. Prof.  Dr. Irina Khabarova 3 
1, 2, 3 State University of Land Use Planning, Russia  

ABSTRACT 

The purpose of this paper is to develop the flow charts of the processes of 

implementation of the main and alternate geo-information methods, when studying 

the changes in the land use structure of territories based on the materials of multi-

zone space imaging. The research methods are geo-information method and 

comparative analysis. The paper provides a review of scientific publications on the 

research topic, proposes the key indicators, which are used as basis for 

accomplished comparative analysis of the proposed geo-information methods 

implementation.  

The proposed methods of determination of changes in the land use structure of 

territories, on the basis of materials provided by the multi-zone space imaging and 

data from national reports on the status and use of lands in the Russian Federation, 

enable estimation of dynamics of urbanization of certain territories, as well as 

forecast of changes in the land use structure. 

Keywords: geoinformation system, land use structure, space imaging, 

comparative analysis, efficient management of natural resources 
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COGNITIVE GEOLOGY OF SUPERIMPOSED 
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FORMS OF MULTISCALE STRUCTURAL STRESS 

STABILITY, BIOGENETIC ACCESS CODE OF 

RESOURCES AND FIELD ARTEFACTS 

Dr. Vyacheslav Popkov 1 

Prof. Alexander Sterenberg 2 

Dr. Vladimir Gusev 3 

Dr. Andrey Tyutyaev 4 
1, 2, 3, 4 Samara State Technical University, Russia  

ABSTRACT 

The authors present the theory is numerical / analytical method of multi-scaled 

4D geomechanics – geo-dynamics of energy integration in geo-physical rhythms of 

Eigen-solution of Navier-Stokes equations for multi-level geological time space of 

evolution in structural compacted mass transfer at the basis of Newton’s Differential 

Law ∫V∫TρdS·∂2ξ/∂t2 following the integration formula of A. Einstein 

E(u,t)=ρVC2+∫V∫Tρ‹uv›dtdx. Сreate the theory (Restoration) and Maintenance of 

Water Eco-System with Given Parameters. They establish the geophysical seismic 

rhythms of geological cycles in deep structural formations of the Volga-Urals and 

Siberia and Kamchatka at dissipative emission, adsorption and nuclear magnetic 

resonance. The authors propose the systematic velocity model of convective 

diffusion drift of ρ<uv> in deep phase components of heterogenic structures with 

complexly structured geology in off-shore and global aeration of Middle Ridges 

from the Urals to the Rocky Mountains. They have also considered the energy time 

space of more than 4,5 billion years to find the organic markers of quantum photo-

synthesis and multiple circulating energy waves in physical and chemical reactions 

of compacted formation genesis in fissile and relict shales, including the facies with 

symmetrical absolutely-saturated porosity of classical fields. They establish the 

geophysical seismic rhythms of geological cycles in deep structural formations of 

the Volga-Urals and Siberia and Kamchatka at dissipative emission, adsorption and 

nuclear magnetic resonance. The authors propose the systematic velocity model of 

convective diffusion drift of ρ‹uv› in deep phase components of heterogenic 

structures with complexly structured geology in off-shore and global aeration of 

Middle Ridges from the Urals to the Rocky Mountains. They have also considered 

the energy time space of more than 4.5 billion years to find the organic markers of 

quantum photo-synthesis and multiple circulating energy waves in physical and 

chemical reactions of compacted formation genesis in fissile and relict shales, 

including the facies with symmetrical absolutely-saturated porosity of classical 

fields’ cognitive geology, artefacts.  

Keywords: evolution, phase knobs, conductivity, relaxation, basin 
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GEOLOGICAL AND GEOPHYSICAL STUDY FOR 

ELABORATION OF GEOTHERMAL MODEL IN ORADEA-

BAILE FELIX AREA 

Dr. Laurențiu Asimopolos 1 

Dr. Natalia-Silvia Asimopolos 2 
1, 2 Geological Institute of Romania, Romania 

ABSTRACT 

Thermal methods consist of measuring thermal gradient and satellite data, 

which can be used to determine the Earth's surface temperature and thermal inertia 

of surficial materials, of thermal infrared radiation emitted at the Earth's surface.  

Thermal gradient measuring, with a knowledge of the thermal conductivity 

provides a measure of heat flow. Conditions that may increase or decrease and heat 

flow are influenced by hydrologic, topographic factors and anomalous thermal 

conductivity. 

Also, oxidation of sulphide bodies in-place or on waste deposits, if sufficiently 

rapid, can generate thermal anomalies, which can provide a measure of the amount 

of metal being released to the environment. 

The geothermal gradient on the territory of Romania, the increase of the 

temperature with the depth, has an average value of 2.5°-3°C/100m, which 

corresponds to a temperature of 100° C at 3000 m deep. There are many areas where 

the value of the geothermal gradient differs considerably from this average.  

For example, in areas where the rock plate suffered rapid dips and the basin 

was filled with sediment "very young "from a geological point of view, the 

geothermal gradient may be less than 1° C/100m. On the other hand, in other 

geothermal areas the gradient exceeds much this average. 

These areas are true underground thermal reservoirs of potentially high 

geothermal energy which under certain favourable conditions can be exploited to 

serve heating installations and domestic hot water systems. 

The geothermal prospecting for the entire territory of Romania, carried out by 

temperature measurements allowed the development of geothermal maps, 

highlighting the temperature distribution at different depths.  

Geophysical data obtained through various methods and geophysical modelling 

provide generalized and non-unique solutions to the geometry of underground 

geological relations as well as to the physical characteristics of different formations. 

The non-uniqueness of these models (solutions to the direct problem) arises 

from the impossibility of knowing the boundary conditions between different strata, 

which together with the propagation equations of the different fields (depending on 

the geophysical method used for the investigation of the basement) form the systems 

that offer the solutions of the model.  
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The Oradea geothermal reservoir is located in the Triassic limestones and 

dolomites at depths of 2,200-3,200 m, on an area of about 75 km2 , and it is 

exploited by 14 wells with a total maximum flow rate of 140 l/s geothermal water 

with well head temperatures of 70-105°C. There are no dissolved gases, the 

mineralisation is 0.9-1.2 g/l, the water being of calcium-sulphate-bicarbonate type.  

The Oradea Triassic aquifer is hydrodynamically connected to the Felix Spa 

Cretaceous aquifer, and together are part of the active natural flow of water. The 

water is about 20,000 years old and the recharge area is in the northern edge of the 

Padurea Craiului Mountains and the Borod Basin. 

Keywords: geological and geophysical model, geothermal water, thermal 

conductivity, flow rate 
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IDENTIFICATION OF OIL DEPOSIT REFORMATION AND 

DEEP FEEDING ON EXTRACTED OIL COMPOSITION 

Dr. Yury Turov1  

Dr. Marina Guznyaeva2 

1,2 Surgut State University, Russia  

ABSTRACT 

During the operation of multilayer oil fields, there is a likelihood of the 

occurrence of interstratal oil flows due to the occurrence of secondary technogenic 

channels of migration along vertical or lateral fill-spill chains. This is due to 

numerous perforations of fluid-tight and fluid-insulating layers, intensive oil 

withdrawal, the use of intensive oil recovery technologies (hydraulic fracturing, 

reservoir pressure maintenance systems and the other physicochemical effects in 

the reservoir). Thus, the original geological structure of the oil deposit may change 

during its operation. Besides, for some oil deposits in the later stages of their 

exploitation the oil inflows from deeper geological structures can be detected. In 

this paper the detection capability of oil deposit reformation and deep feeding on 

extracted oil composition is shown. The geochemical composition indices are 

calculated based on the GC/MS analysis of the isomeric composition of paraffins 

and some classes of aromatic hydrocarbons in oil samples recovered from different 

wells. The possibility of identifying the source of oil by their values is shown. When 

comparing the distributions of the values of geochemical indices in different 

samples of oil from one field, it was found that some of the wells extract oil from 

one horizon, while the composition of the extracted oil from other wells is of a 

mixed nature. The composition of oil from one well with a long service life is 

significantly differ from all others and cannot be explained as the result of mixing 

oil from two productive horizons. The composition of this oil is highly likely 

influenced by deep feeding or other technogenic factors. 

Keywords: petroleum, hydrocarbon composition, geochemical indexes, 

interstratal flows, replenishment of stocks, crude oil mixtures  
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ABSTRACT 

The East Kazakhstan territory is the unique geologic province where a number 

of large-scale non-ferrous and gold deposits are concentrated [1]. Gold base metals 

(gold-containing) type is represented by gold containing sulphide complex deposits. 

It is characterized by many large-scale commercial deposits of copper, lead and zinc 

where gold as well as silver, cadmium, platinum, selenium and other elements are 

the associate component of copper-sulphide and sulphide complex deposits [2]. 

There are following ore types are distinguished: gold-listvenite type occurs in the 

Irtysh zone (Maraliha deposit);  the gold-sulphide vein-disseminated type 

associated with island-arc, volcanogenic-carbonate-terrigenous formation С1v2-3 

(Suzdalskoye, Baibura, Mirazh, Zhaima); gold-quartzite type is characterized by 

gold-quartzite-vein deposits in West Kalba zone (Kuludzhun, Sentash, Kazan-

Chunkur and others); gold-arsenic-carbon-bearing type is presented by large, 

middle and small deposits of Bakyrchik’s group (Bakyrchik, Bolshevik, Gluboky 

Log and others). Last one is formed on middle-Hercynian collision ore-bearing 

level (С2-С3) [3].  Multiple-stage concentration of gold contributed to formation of 

very large deposits. Gold content ranges from is 0.2 to 60 g/t, average is 8-9 g/t. 

Considerable part of gold is found in micro- and nanoparticles, nanotubes 

containing Au, Ag, Pt, Pd, W, Mo, Sn, Y, Yb, Ta and other elements [4]. 

Keywords: Gold, metals,  sulphide-polymetallic ores, deposits 
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ABSTRACT 

Primary and secondary mineral resources are of strategic importance for the 

EU. Most EU countries (including Slovenia) are already part of the pan‐European 

Minerals Intelligence Network which provides consistent and organized data 

information on primary and secondary mineral resources on the European level. It 

was established in previous projects as EuroGeoSource, Minerals4EU, ProSUM, 

Mica and ORAMA. The Eastern and south Eastern European (ESEE) region 

represents a gap in this network, but at the same time is also identified as one of 

most important strategic regions for the EU with great potential for mineral supply. 

The large concerns are aiming to expand their business to the region, but access to 

relevant data interesting for the investors is still not available. There is a need for 

surveyed and unified mineral resources data. 

In the framework of RESEERVE (EIT RM KAVA project, duration 1.4.2018-

31.3.2021), national mineral resources data of  six task partners from West Balkan 

countries (Albania, Bosnia and Herzegovina, Croatia, Serbia, Montenegro and 

Macedonia) were implemented and harmonized with INSPIRE directive (European 

directive for organizing spatial data). Since EU directives are mandatory for 

members only and West Balkan countries are not yet targeted (except Croatia), they 

are still interested in their implementation.  

For that reason the main project goal is the creation of the West Balkan Mineral 

Register, provided by national data providers, which will represent a starting point 

to integrate the ESEE region into existing EU data platforms and bring it closer to 

common minerals market. Regional mineral data will become more accessible and 

relevant. The goal of the project is to anticipate the future supply and demand for 

minerals, particularly regarding critical minerals and therefore to contribute to the 

sustainable mineral supply in Europe.  

Leading partner for RESEERVE project is Geological Survey of Slovenia 

(GeoZS), which has identified relevant data providers and examined data quantity, 

quality and format. GeoZS will synthesize primary and secondary raw material data 

into common West Balkan Mineral Register and test the harvesting of data in 

INSPIRE compliant European data model. 

The scenarios drawn up in the project will be available through the European 

Geological Data Infrastructure (EGDI), which will offer easy access to existing 

mineral data. EGDI provides access to Pan-European and national geological 
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datasets and services from the Geological Survey Organizations of Europe. 

Through EGDI data from several European data harmonization projects are 

accessible. EGDI was launched in June 2016 in a Version 1 and has since then been 

extended to include more data sets, including mineral resources. 

The article is mostly focused on workflow harmonizing the data and spreading 

IT knowledge of mapping the national primary and secondary minerals data to 

already existing European data model and developing national relational databases, 

that fit into European common database structure. Data harmonization was already 

performed through national training workshops to assist task partners in taking the 

first step toward INSPIRE directive implementation.  

Keywords: mineral resources, West Balkan, Geological Data Infrastructure 

(EGDI) Network, INSPIRE directive, data harmonization 

http://www.eurogeosurveys.org/about-us/map/
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ABSTRACT 

The mode of development of the COVID-19 pandemic in Russia and the impact 

of the epidemic on the areas of scientific research, education and functioning of the 

fuel and energy complex are discussed. The official statistics revealed evidence both 

of effectivity of the taken anti-epidemic measures in Moscow and of possible cases 

of incorrectness of statistical data. The social situation and the mode of development 

of the epidemic in Moscow and in the regions of Russia are essentially different, 

that reduces the effectiveness of anti-epidemic measures introduced uniformly 

throughout the whole country. The conditions of the pandemic and quarantine are 

difficult for everyone, but organizations and persons with a more modern 

informational character of production adapt to them more easily. In general, it can 

be suggested that the epidemic besides the very essential losses gives an important 

impulse for social-economic and political modernization of the society. 

Keywords: Regional differences in the epidemic regime in Russia, the quality 

of official statistics, the impact of the epidemic on scientific research, education and 

the fuel and energy complex 
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ORE CONCENTRATIONS OF METALS IN NAPHTHIDES 

OF HYPERGENESIS ZONE: ASSESSMENT AND 

ENVIRONMENTAL ASPECT 
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ABSTRACT 

The study examines the formation of secondary-altered crude oils associated 

with the processes of modern or ancient hypergenesis. As a result of geological 

processes during intense upward movement of the earth's crust, oil undergoes 

physical weathering, inorganic oxidation, washing out with water, biodegradation 

and sulfurization, and turn into heavy oils and hard bitumen. In zones of 

hypergenesis, the loss of light fractions occurs and the absolute concentration of 

trace elements (TE) associated with resinous-asphaltene components, such as V, Ni, 

Co, Mo, Cr, Cu, etc. sharply increases. In addition, oils absorb elements of variable 

valence (V, Fe, U) from low-salinity stratal waters. As a result of experimental 

studies on the interaction of oils with low mineralization waters, which are 

characteristic of hypergenesis zones, leaching of some elements (e.g., Zn) from oils 

and absorption of others from contacting waters (for example, concentrations of 

newly-formed organometallic compounds  V and Fe increased by 1.3-12 times) 

were found.  

The author utilized the method of neutron-activation analysis to study the 

content of TE in oils and natural bitumens of the Volga-Ural, Timan-Pechora, 

Kazakhstan, Tajikistan, and etc. Ore-level concentration values were found, for 

example: 180-1162 ppm for V and up to 100 ppm for Ni in the oils of the Melekess 

depression in Tatarstan, and 940 ppm for V and 130 ppm for Ni in the oils of 

Kazakhstan deposits. 

Classification of oils by the content of “biogenic” elements V, Ni, Fe and by 

physical and chemical properties revealed significant differences of hypergene-

altered oils in the general cycle of genesis of naphthides. Deposits of secondarily-

altered oils are found in a wide stratigraphic range in oil and gas basins of various 

geostructural types in traps of the combined morphology – lithologically and 

tectonically shielded.  

During the development of oil deposits that contain high concentrations of TE, 

it is necessary to take into account ecological aspects. The environmental aspect is 

due to the fact that many metals contained in oils – V, Ni, Cd, As, Hg, U, etc. belong 

to highly toxic compound chemicals. 

Keywords: naphthides, environment, ecological aspects, zones of 

hypergenesis, trace elements 
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POTENTIALLY TOXIC CHEMICAL ELEMENTS OF 

SHALE PLAYS – ECOLOGICAL THREAT TO THE 

ENVIRONMENT 
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ABSTRACT 

This research considered the content of trace elements (TE), including 

potentially toxic elements (PTE) in shale plays and deposits in various regions of 

the world. Their comparative analysis was carried out and the highest 

concentrations of PTE in the shales of some regions were revealed. The author notes 

that the destruction of organometallic compounds occurs during the development 

of shale hydrocarbon (HC) using horizontal drilling with hydraulic fracturing – 

injecting large volumes of chemicals while increasing the temperature. During such 

destruction processes, PTE can escape into the environment: into groundwater, soil 

layers, and other objects of economic use, and also deteriorate well equipment. In 

connection with the noted environmental hazards present during the development 

of shale HC, this paper proposes to monitor the content of TE in both shale rocks 

as well as in extracted shale oil in order to mitigate the risks of their release into the 

environment. In addition, developers and scientists should consider the losses of 

industrially significant volumes of valuable metals that occur due to the lack of cost-

effective technologies for their capture and extraction from naphthides. 

Keywords: shale plays, trace elements, potentially toxic elements, environment, 

ecological threats 
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ABSTRACT 

In the last decade, the construction of communication routes has intensified in 

Romania. As a result, many case studies related to the presence of saturated clayey 

soils in the foundation ground have emerged. In order to speed up the execution of 

highways and railways in a safely manner, the designers use different methods of 

improving soft clays in terms of compressibility. 

The present study aims to evaluate the efficiency of an electrical current used 

for the vertical dewatering of a soft clay subgrade, through simple physical models. 

The experimental study is being performed on a laboratory scale model by using 

electrodes and geosynthetics for drainage, along with the vacuum technique. 

The vertical drainage capacity during the electro-osmotic dewatering process, 

combined with preloading, drainage, vacuum and heat induction is being evaluated. 

The integrated effect of these methods on the consolidation process will be 

analyzed for the final conclusions. 

Keywords: electro-osmosis, geosynthetics, drainage, soft clay 
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METHODS 
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1, 2, 3 University of Oil and Gas Ploiesti, Romania  

ABSTRACT 

Enhanced oil recovery (E.O.R)  is oil recovery by the injection of materials not 

normally present in the reservoir. Thermal methods such as steam injection process 

are the best heavy oil recovery methods. Improvement of mobility ratio in the 

reservoir and economic recovery from heavy oil reservoirs depend mainly on 

reduction of heavy oil viscosity. For a steam injection process should consider the 

heat and mass transfer. 

Heavy oil reservoirs contain a considerable amount of hydrocarbon resources 

of the world. Meanwhile further demand for oil resources in the world , reduction 

of natural production from oil reservoirs, and finally price of oil in recent years have 

attracted notices to production methods from heavy and extra heavy oil reservoirs. 

High viscosity and great amounts of asphaltene in these hydrocarbons make 

difficulties in extraction, transportation, and process of heavy oil. 

In Romania there have been numerous theoretical and laboratory researches, as 

well as site experiments on the application of secondary recovery 

methods,Romanian specialists having a wide experience in this field 

Keywords: Thermal, thermodynamic, viscous, mobility, conductivity  
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ABSTRACT 

There are numerous findings about the influence of mineral nitrogen fertilizer 

on SOC content. Results have not been consistent. Some authors report positive 

effects, however, some papers have shown a negative influence of nitrogen 

fertilization on total SOC content. 

Positive correlations are observed in semi arid, dry land areas in USA 

(Colorado and in Oklahoma). On the other hand, some scientists observed negative 

correlation after analyses of numerous long term cropping experiments. In addition, 

there are some results that conclude there is no influence of N fertilization on SOC. 

In our research with different amounts of mineral nitrogen (0 do 300 kg N ha-1) that 

was conducted on experimental field located within drained cropland in Western 

Pannonian subregion of Croatia, Europe (45°33´N, 16°31´E) we have found 

positive influence of nitrogen fertilization on SOC content. The soil type of trial site 

is drained distric Stagnosols. Objective of our work was to determine the effect of 

different nitrogen fertilization levels on changes in some soil chemical properties 

(pH, total N and SOC content). Soil sampling was carried out at the beginning of 

research, and in 2010, 15 years later from the establishment of research field. Trial 

treatments included annual fertilization with different mineral nitrogen rates, 

respectively with 0, 100, 150, 200, 250 and 300 kg Nha -1 . SOC and total nitrogen 

contents were determined by dry combustion method. SOC content in soil was in a 

range from 0.59-1.21 % in samples taken from treatments without applied nitrogen. 

In a treatment with 100 kg N ha -1 SOC content varied between 0.67 – 1.14 %. 

Increased rates of nitrogen increased SOC content up to maximum levels obtained 

in treatment with 300 kg of nitrogen – ranging between 1.00 – 2.14 %. 

Increased nitrogen rates caused decrease of soil pH and increase of TN content. 

Trial treatments also included so called check treatment – where crops were grown 

without any fertilization for 20 years. We have compared soil P 2 O 5 and K 2 O 

content in soil at the beginning of work in 1996 and at the end work, in 2016. 

According to our findings, plant available P 2 O 5 content in treatment without any 

fertilization decreased from 11,3 to 10,8 mg100g -1 soil, while in regularly fertilized 

treatments with 120 kg P 2 O 5 annually increased from 9,0 at the beginning to 20,3 

mg100g -1 soil, 20 years later. 
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In the case of plant available K 2 O content, we noted a decrease from 16,7 to 

12,2 mg100g -1 soil, while in regularly fertilized treatments with 160 kg K 2 O 

annually we have recorded increase from 18,8 at the beginning to 21,8 mg100g -1 

soil, at the end of experiment.  

Keywords: SOC, P 2 O 5 and K 2 O content in soil
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ABSTRACT 

This study aimed to identification of an ecological alternative for the chemical 

disinfection of soil in the greenhouses from Romania. Tomato (Solanum 

lycopersicum L.) is one of the most popular vegetable crops in the world. The 

carbohydrate, vitamins, salts of important mineral elements and organic acids 

content of tomato fruits is very important. Tomato crops are very sensitive to 

climatic vagaries, so fluctuation in climatic parameters at any phase of growth can 

affect the yield and the fruit quality. Grafting on Solanaceae is a method which has 

improved and spread quickly during the past years, a similar approach to crop 

rotation, a practice meant to increase productivity, resistance or tolerance to biotic 

and abiotic stress factors and at increasing fruit quality. The research was conducted 

in a glass greenhouse of the Horting Institute, Bucharest, Romania. The biological 

material used was a Romanian tomato hybrid (Siriana F1), a Dutch tomato hybrid 

(Abellus F1) and four rootstocks, a Dutch tomato hybrid (Emperador F1) and three 

Romanian tomato cultivars (L542, L543 and L544) obtained from the Research and 

Development Station for Vegetable Growing, Buzău, Romania. The rootstocks 

have had resistance to biotic stress factors (soil diseases and pests) and the chemical 

disinfection of soil has was eliminated. The result of this research are presented in 

this paper. 

Keywords: Fusarium, grafted plants, Meloidogyne, resistance, Solanum 

lycopersicum 
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ABSTRACT 

The general problem of an appropriate erosion modelling can be seen in a lack 

of available data and in the validation and verification of the methodologies applied. 

The article includes two significant and challenging topics, i.e. the evaluation of the 

sediment amounts in a catchment and the validation of the methodologies used. The 

importance of the sediment estimation can be found not only in the modelling and 

prediction fields but also in the terms of engineering practice. The significance of 

erosion model validation lies in the confidence in the model itself and in the 

detection of its applicability and relevance. In this study, results obtained from the 

physically-based EROSION-3D model was compared with the sediment yield of a 

small agricultural catchment in central Poland. The estimation of sediment yield 

from the agricultural catchment has been conducted using the empirical method 

(USLE) coupled with a sediment delivery ratio (USLE-SDR) and verified by 

reservoir measurement. Firstly, the application of a physically-based EROSION-

3D model has been done based on a continuous rainfall series for the selected period 

and afterwards the results have been compared with the sediment yield obtained by 

the empirical methods in order to test a model´s performance. The results of the 

paper point to the comparison of the results obtained by two different approaches, 

i.e. the physically-based and empirical methods together with the validation of the 

methods through the acoustic depth measurements. 

Keywords: erosion modelling, physically-based model, sediment estimation, 

rainfall events, empirical model 
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ABSTRACT 

Mathematical models are a valuable tool to study different water related 

problems. 1Dimensional and 2Dimensional mathematical models are widely used 

in river engineering studies. 1D and 2D mathematical models are set-up for Buna 

River using SOBEK software developed from Deltares Institute, the Netherlands. 

Buna River is part of the water system of Shkodra Lake, Drini and Buna River. This 

water system is the largest in Albania, and receives significant amounts of annual 

precipitation ranging from 1600 mm to 4000 mm. This water system discharges all 

its waters into the Adriatic Sea through Buna River bed, which has a total length of 

around 44 km. Around 1.5 km from flowing out of Shkodra Lake, Buna River joins 

Drini River, and then meanders in a low land area before discharging into the sea.  

Validation is a very important step in the process of building a mathematical 

model for a water system. Validation of 1D and 2D mathematical models for Buna 

River is done by using the hourly water level data from on-line stations for an event. 

The results of both models are evaluated based on graphical comparison and 

statistical tests such as: Root Mean Square Error, Mean Absolute Error, and 

Correlation Coefficient. The 1D mathematical model shows a better performance 

for the flow inside the river banks (bankfull discharge) due to a more accurate 

representation of the river bathymetry. 

Keywords:  Buna River, 1D and 2D mathematical models, validation, water 

level 

.
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ABSTRACT  

The purpose of the article is the analysis of asymmetric wavelets in binary 

relations between three coordinates at 290 characteristic points from the source to 

the mouth of the small river Irovka. The hypsometric characteristic is the most 

important property of the relief. The Irovka River belongs to a low level, at the 

mouth it is 89 m high, and at the source it is 148 m above sea level. Modeling of 

binary relations with latitude, longitude, and height has shown that local latitude 

receives the greatest quantum certainty. In this case, all paired regularities received 

a correlation coefficient of more than 0.95. Such a high adequacy of wave patterns 

shows that geomorphology can go over to the wave multiple fractal representation 

of the relief. The Irovka River is characterized by a small anthropogenic impact, 

therefore, the relief over a length of 69 km has the natural character of the oscillatory 

adaptation of a small river to the surface of the Vyatka Uval from its eastern side. 

This allows us to proceed to the analysis of the four tributaries of the small river 

Irovka, as well as to model the relief of the entire catchment basin of 917 km2. The 

greatest adequacy with a correlation coefficient of 0.9976 was obtained by the 

influence of latitude on longitude, that is, the geographical location of the relief of 

the river channel with respect to the geomorphology of the Vyatka Uval. In second 

place with a correlation of 0.9967 was the influence of the height of the points of 

the channel of the small river on local longitude and it is also mainly determined by 

the relief of the Vyatka Uval. In third place was the effect of latitude on height with 

a correlation coefficient of 0.9859. And in last sixth place is the inverse effect of 

altitude on local latitude in the North-South direction. 

Keywords: river, channel, latitude, longitude, altitude 
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ABSTRACT 

Scientifically substantiated personnel industry policy contributes to the 

implementation of an innovative development scenario, provides better results with 

reduced production costs, which determines the relevance of the studying. The main 

goal of the work was identified factors and indicators which have regulatory 

influence on the state and development of the personnel potential of the industry. 

Diagnostics of the labor potential of land reclamation by federal districts revealed 

leaders and outsiders of sectoral development. The studying made it possible to 

justify the steady trend of the shortage of reclamation personnel in comparison with 

the calculated indicators. Objective and subjective reasons and factors that hinder 

the effective using of the industry’s personnel potential are distinguished. The 

concept of industry’s labor potential is clarified. The studying of changes in labor 

productivity in agriculture has confirmed a twofold increasing in this indicator for 

the period from 2014 to 2018. Methodological approaches to the indicators of 

assessing the labor potential of the reclamation industry are substantiated. The 

groups of socio-economic indicators of the reclamation industry’s effectiveness are 

identified. The methodology for determining the quantitative characteristics of 

labor potential on irrigated lands is specified, which is depended on the area of 

irrigated lands. The labor potential of the reclamation industry in terms of staffing 

the industry is studied. The main positive and negative trends of the personnel 

policy and the labor potential’s formation of the agro-industrial complex’s 

reclamation sector of the Russian Federation are specified, the industry personnel 

policy is assessed as passive, which does not allow predicting the needs for industry 

personnel, evaluate staff activities and analyze personnel problems. Highlighted 

characteristic trends in personnel potential in the federal district and regions of the 

Russian Federation allow: to develop unified approaches to manage this industry 

development factor; to develop recommendations to improve the efficiency of 

advanced training and retraining of personnel in irrigated agriculture. The 

implementation of the recommendations will contribute to increase the efficiency 

of the managing the human potential’s process of irrigated agriculture at the level 
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of federal, regional and municipal authorities of the reclamation sector of the agro-

industrial complex of Russia. 

Keywords: labor potential, national qualification structure, increasing 

competitiveness, high-tech jobs, investment in agricultural education 
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ABSTRACT 

Bovilla reservoir is the main source of water supply for around 1 million 

inhabitants in Tirana, the capital of Albania. The reservoir was created in 1998 from 

Bovilla Dam and belongs to the upper part of the Terkuza River catchment. The 

dam previously was planned in a smaller size for irrigation purposes. Intense 

erosion due to large deforestations followed by increasing nutrient run-off from 

cultivated land is a challenge for the Bovilla Dam management authority because it 

is influencing the water quality in daily use and decreasing the dam lifespan in long 

term. Zall Bastari stream transports high amounts of solid materials. Other streams 

show also a strong torrential character, after rainfall events the water level suddenly 

rises which leads to massive erosion.  Daily meteorological parameters and 30 

meters Digital Terrain Model is used together with Land Cover Map in the HEC-

HSM hydrological model which is designed to simulate the complete hydrologic 

processes of watershed systems, including the erosion and sediment transport. The 

lack of water level and discharge data made impossible the calibration of the 

hydrological model. The creation of a new data series for the daily discharges was 

crucial for further analyzes of the sediment transport and accumulation into the 

reservoir. Bovilla basin has been divided into many sub-basins in order to better 

calculate the inflow at the reservoir. The lack of previous bathymetric data caused 

the usage of alternative ways to calculate total accumulated sediment into the 

reservoir instead of the classical way in lifespan analysis. The characteristics of the 

sediment in the sub-basins and in the riverbed have been defined through gradation 

curves got from some available data. Sediment yield has been evaluated based on 

the conditions of the previous 21 years, from the construction of the dam in 1996 to 

nowadays. The old storage curve has been interpolated to be compared with the one 

defined after the survey specifically done in 2017. The analysis was very important 

to understand the way haw are accumulated sediment into the reservoir but also 

their distribution through the reservoir bed. 

Keywords:  hydrological model, sediments, land-use, catchment, reservoir 
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ABSTRACT 

The integrated assessment of the ecological state of the main rivers of the lake 

Baikal basin - Verkhnyaya Angara, Tyya, Barguzin, Selenga, Snezhnaya, Bolshaya 

Rechka, Khilok, Chikoy is based on the assessment of the variability of the basin 

system under the influence of two groups of indicators: 1) Direct (immediate) 

impact - the volume of water intake and wastewater discharge, water use and 

sequential water supply. Assessment of the impact on the state of the above-listed 

rivers basins from wastewater was performed using the algorithm proposed by A. 

Korolev et al. (2007). 2) Indirect (mediate) impact - indicators of areal and linear-

network impacts on the catchment area. Based on the calculation of the integral 

anthropogenic pressure on the territory of the above-listed river basins, only the 

Selenga river experiences an “average” anthropogenic load. On the territory of most 

river basins, the anthropogenic load is “lowered” and “low”. 

Keywords: water assessment, Lake Baikal basin, anthropogenic pressure / 

load, water quality, wastewater 
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ABSTRACT 

Free access to moderate resolution remote sensing data enable the worldwide 

users for their studies of many key geophysical parameters of the Earth’s system, 

solving various tasks on regular monitoring of natural phenomena, including tasks 

on ecological space monitoring. This requires multilevel processing of satellite data. 

The processing results are given for the Aral Sea. This endorheic salt lake is located 

in Central Asia on the border of Kazakhstan and Uzbekistan. Aral was chosen as an 

example not by chance as because before shallowing, it was the fourth-largest lake 

in the world. During the process of drying, the lake was divided into three parts. 

Currently, the eastern part of the lake has completely disappeared. To the Aral Sea 

is happening a real ecological disaster. A long-term series of satellite data are 

needed to monitor the dynamics of changes.  

The active operation of remote sensing satellites usually exceeds their 

estimated lifetime. For example, spacecrafts “Terra” and “Aqua”, launched in 1999 

and 2002, respectively, have an estimated lifetime of sensor MODIS as 6 years, but 

they are still used in the NASA EOS program aimed at Earth exploration. With the 

aging sensors has been a degradation of its optics equipment which affects the 

quality of the data in some channels. It limits the simple creation of a color image 

in TRUE colors by put the bands spectral range of visible radiation to corresponding 

layers RGB-composite. The article describes the technology of making quality 

images by digital operations with MODIS channels. It eliminate such a problem as 

“banding” of the image and create new synthesized bands. The results of processing 

are demonstrated using annual Terra/MODIS data for the autumn period from 2000 

to 2019.  

Besides, taking into account that a water body has been chosen as the object of 

monitoring, the article presents the options of water surface detection based on 

spectral indices - indices calculated in mathematical operations with different 

spectral ranges (channels) of remote sensing data related to certain parameters. 

Thematic processing in Geomatica software is shown on Landsat-8 images: the 

sample profile of index image is demonstrated. Taking into account that the survey 

area exceeds the size of the standard Landsat scene, a mosaic image was made for 

complete coverage of the region.  
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In 2021 a partnership between NASA and the U.S. Geological Survey 

scheduled to launch the next spacecraft of Landsat mission which started in 1972. 

Thus, the repeat images will create conditions for studying the dynamics of changes 

in the objects under research. 

Keywords: Aral Sea, space images, Landsat, MODIS, monitoring 
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ABSTRACT 

The role of water resources at the present stage of human development becomes 

more and more significant every year and, actually, just the availability of water 

resources of required quality limits the further production force growth, city 

enlargement and the improvement of living standards and industry and agriculture 

development. 

The water supply deficit reduction and the water supply level increase are some 

of the priority national objectives, which are also related to the international 

obligations of the Republic of Kazakhstan. 

The prospects for fresh groundwater supply under anthropogenic impact 

conditions are given in the article for the water-stressed region as exemplified by 

Nur-Sultan city. 

Currently, the centralized water supply of Nur-Sultan city is provided by 

supplying water from the Vyacheslav Water Reservoir on the Esil River, which 

under the existing population size, does not satisfy completely the city’s water 

demand.  

The problem of utility and drinking water supply in the capital becomes more 

acute due to the growth population and its economic activity and, increased impact 

on natural components and geosystems. 

As a result of consolidation and analysis of the information on the 

anthropogenic impact as the most significant factor of change in the groundwater 

formation conditions, the article shows it's the negative impact on the fresh 

groundwater resource quantity and quality. It is noted that the main groundwater 

pollutants in the research area are the sewage ponds, domestic and industrial waste 

deposits of Nur-Sultan city, as well as the livestock breeding complexes, filtration 

fields and ash-disposal areas. According to the monitoring results, the areas of 

groundwater pollution have been identified in the zone of individual deposit 

influence. 

Various methods of geophysical and geochemical surveys, as well as the Earth 

remote sensing methods are used to identify large pollution areolas and prospective 

areas for groundwater exploration. 
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The results of the integrated use of modern methods are shown, which increases 

the prospecting and exploration work efficiency. The specified prospects for fresh 

groundwater supply are especially relevant for water-stressed regions. 

Keywords: Groundwater, Hydrogeology, Water supply, Anthropogenic impact, 

Remote sensing data 
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ABSTRACT 

The water produced is the water brought to the surface through the oil and gas 

wells. It is made of natural deposit water, mixed with the hydrocarbons in the 

deposit. Due to the fact that more and more deposits are reaching maturity, the 

volume of water produced increases over time, so its disposal is now mandatory and 

conditions the continuation of gas production. Separation of the impurity gases is 

carried out within the group of probes, by means of installations called liquid 

separators. They are mounted on the path of each pipe of the well's supply, and their 

maintenance is equal to the duration of the probe's production time. The mounting 

of the separators for the adduction wells is usually done inside the well group, so 

that they can be controlled and exploited according to some rigorously designed 

schemes. This study presents the separation of the gases from the water using the 

separators with F.S. filter type. 

Keywords: deposit, separators, filter, gas, water injection 
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ABSTRACT  

The purpose of the article is to analyze asymmetric wavelets of changing the 

coordinate - the local elevation of the Irovka river channel, as well as the influence 

of local latitude and longitude on it of 290 characteristic points along the river 

channel from source to mouth. After identifying the general wavelet equation, 12 

terms were obtained in the form of asymmetric wavelets with variable amplitude 

and oscillation period. The first three members gave a correlation coefficient of 

0.9993, which is slightly less than for latitude 0.9999, but more than for longitude 

0.9991. As a result, all three coordinates have the strongest factorial relation with 

an adequacy of more than 0.999. All 12 wavelets distribute 95.52% of the points of 

the channel with a model error of up to 5%. The first term of the error distribution 

formula at 290 points of the river bed is the Laplace (Mandelbrot, Zipf-Perl, Pareto) 

law of exponential decline, and the second equation shows the stress excitation of 

the number of errors according to the biotechnical law. The comparison showed that 

25 fractal terms were obtained for latitude, 18 for longitude, and 12 wavelets for 

altitude. As a result, height as a factor also shows high certainty in the quantization 

of wave equations. A zero rank in the fractal distribution of 12 wavelets receives an 

arithmetic mean value. The standard deviation decreases from 12.219 for the 

arithmetic mean to 1.489, that is, 8.2 times, for the first term. After the 12th wavelet, 

according to the tri-sigma rule, a spread of 0.3 m is formed, which is much less than 

the actual measurement error of 0.5 m for height from satellite images. 

Keywords: river, satellite image, height, wavelets 





 

 

 


