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SUMMARY 

 

The results of complex geophysical research on the site of 

works aimed at increasing the potential and capacity of the 

Znamyansky water intake are presented. A rational complex of 

geophysical research methods for searching for underground 

water is substantiated. Based on the results of the 

interpretation of geophysical data, recommendations were 

developed regarding the location of the optimal drilling points 

for additional exploratory and operational hydrogeological 

wells on the site of the works. 

 

Introduction 

 

With the beginning of the Russian aggression against Ukraine, 

the problem of searching for alternative sources and 

expanding reserve local water supply sources in the 

Kirovohrad region in order to solve the problems of 

continuous supply of drinking water to the population in the 

event of a reduction in the capacity of the Dnipro-Kirovohrad 

waterworks or a temporary shutdown of its distribution water 

networks has become urgent. We have conducted complex 

geophysical research and the interpretation of the obtained 

data to select the optimal points for drilling additional 

exploratory and operational hydrogeological wells at the 

Znamyansky water intake. Increasing the share of drinking 

water from local sources with the commissioning of additional 

exploratory and operational wells at the Znamyansky water 

intake of the Kirovohrad region will allow to increase the 

volume of groundwater extraction and to reduce the risks of 

using drinking water mainly from the Dnipro-Kirovohrad 

district waterworks in the region.  

 

Methods of investigation  

 

A well-founded rational complex geophysical research 

methods for searching for underground water has included 

gravity prospecting, magnetic prospecting and dipole 

electrical profiling. (Tyapkin et al., 2008; Kalashnyk and 

Kalashnyk, 2020). Complex geophysical research on a scale of 

1:10,000 with a volume of 2 km2, was carried out on the 

Znamyansky water intake site, which consisted of a 

gravimetric survey on a 100x100 m network; electrical 

exploration by the method of dipole electrical profiling (DEP) 

on a 100x50 m network; geomagnetic survey on a network of 

100x20 m. 

The gravimetric survey. When performing gravimetric 

surveying, a gravimetric station (GS-6) with a gravimeter of 

the GGN-QB1 (Gravimeters Ground Narrow-range with 

Quartz Sensitive System of Class B) type №233 was used. 

The survey was carried out according to pre-prepared profiles. 

Measurements were performed according to a one-time 

method, by one operator with one gravimeter, while moving 

on foot along the profile with access to reference points. To 

take into account the displacement of the zero point and to 

achieve the required accuracy of the work, gravimetric work 

was performed in such a way that the duration of the link did 

not exceed 60-90 minutes. The category of difficulty in the 

locality is III. The mean square error of a single observation 

was ±0,043 mGal. 

The geomagnetic survey, a step of 20 m. Ordinary 

observations were carried out by single measurements of the 

total vector of the geomagnetic field along pre-prepared 

topographic profiles, while walking along the profile, with an 

MMP-203 magnetometer. To assess the quality of the survey, 

control measurements were made in the amount of 5% of 

physical points. The mean square error of measurements of 

the total magnetic field vector was 5,3 nTl. 

Electrical exploration works by the method of dipole electrical 

profiling (DEP) were carried out according to pre-prepared 

profiles in combination with gravity and magnetic exploration 

works. When performing profiling, the DEP А50В70M50N 

installation was used, which allows for studying the geological 

section to depths of 60-70 meters. The recording point was 

related to the center of the receiving MN electrodes. In the 

course of electrical profiling, the installation, with unchanged 

distances between the electrodes (the installation coefficient K 

is constant), moved along the observation profiles with a step 

of 50 m. When performing work, the ANCH-3 low-frequency 

equipment was used. To control the quality of field 

observations, repeated control measurements were performed 

in the amount of 5% of the total number of observations.  

 

Results of investigations  

 

In the course of cameral works, we have built maps of gravity 

field anomalies ga (Figure 1), anomalous magnetic field Ta 

(Figure 2) and apparent resistivity к (Figure 3, 4), as well as 

maps of graphs of these quantities for the research area.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 The map of gravity field anomalies (σ = 2.3 g/cm3) at the 

site of the Znamyansky water intake in the Kirovohrad region: 1 – 

geophysical profile number; 2 – isolines of gravity field anomalies; 3 

– measuring point of the gravity field and its value in mGal; 4 – 

operating well of water intake and its number 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

Figure 2 The anomalous magnetic field map at the site of the 

Znamyansky water intake of the Kirovohrad region: 1 – geophysical 

profile number; 2 – isolines anomalous magnetic field Ta; 3 – 

magnetic field measurement point with MMP-203 magnetometer; 4 – 

operating well of water intake and its number 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 The map of apparent resistivity ρk at the site of the 

Znamyansky water intake of the Kirovohrad region (electrical 

exploration by the method of dipole electrical profiling DEP 

A50V70M50N): 1 – geophysical profile number; 2 – isolines 

apparent resistivity ρk; 3 – measuring point by DEP A50V70M50N 

method and pk, Ohm∙m; 4 – operating well of water intake and its 

number 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 The map of apparent resistivity (ρk direct + ρk revers /2) at the 

site of the Znamyansky water intake of the Kirovohrad region 

(electrical exploration by the method of dipole electrical profiling 

DEP A50V70M50N): 1 – geophysical profile number; 2 – isolines 

apparent resistivity ρk; 3 – measuring point by DEP A50V70M50N 

method and pk, Ohm∙m; 4 – operating well of water intake and its 

number 

 

Fracturing and associated water content in the research area do not 

reveal noticeable confinement to certain lithological differences of 

rocks and are mainly due to tectonic factors, so the interpretation was 

aimed at identifying flooded tectonic zones. Based on the data of the 

gravity survey conducted at the work site, the contours of zones of 

increased fracturing and the axial lines of fault structures were 

identified (Figure 5).  

Fault structures in the area are correlated with negative elements of 

the day surface topography; therefore, on the maps of the gravity 

field, due to the lack of a correction for the relief due to the auto-

compensation effect, the zones of increased tectonic development are 

outlined not by negative, but by positive local axial anomalies of the 

gravity field. Magnetic exploration made it possible to map out 

contact zones of rocks of different compositions and tectonic faults 

(Figure 5). 

 

 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 Scheme of complex interpretation of geophysical 

data: 1 – geophysical profile number; 2 – operating well of 

water intake and its number; 3 – the contour of the fault 

zone according to geological and geophysical data with the 

axial fault line; 4 – zones of correlation losses according to 

gravity survey data; 5: a – zones of correlation losses 

according to electrical exploration by the method of dipole 

electrical profiling DEP A50V70M50N data, b – zones of 

resistivity gradients; 6 – the contour of the sites with 

increased conductivity; 7 – zones of rock resistivity 

gradients; 8 – the contour of sites of low magnetization of 

rocks; 9 – the contour of sites with maximum fracturing and 

watering of rocks according to the complex of geological 

and geophysical data; 10 – points of optimal drilling of 

additional exploration and production hydrogeological wells 

  

Electrical exploration turned out to be the most effective for 

solving the defined problem. Local zones of increased 

fracturing and water abundance are well distinguished by 

local anomalies of reduced apparent resistivity (initial and 

averaged). Interpretation of electrical survey materials 

(Figure 6) has shown that several active hydrogeological 

wells were drilled in low-resistivity zones and in the zone of 

maximum resistivity gradients (wells 10 and 11). This led to 

their high-water content. However, the operating well of 

water intake No. 3 was drilled in the peripheral high-

resistivity zone of the tectonic knot, which explains its low 

water production.  

According to the results of complex geophysical research, 

tectonic zones that control groundwater are clearly traced at 

the work site by low (up to 20-40 Ohm∙m) resistance values. 

Outside of these zones, the resistance increases by 100-150 

Ohm∙m, characterizing the presence of dense and practically 

non-watered bedrocks. Within the tectonic zones, the width 

of which in the work area varies from 50 to 120 m, local 

areas were identified where the rock resistance does not 

exceed 10-20 Ohm∙m. Of particular practical interest is local 

low-resistance anomalies associated with resistance gradient 

zones that control tectonic contacts between dense and 

highly fractured water-abundant rocks. They are the most 

promising in terms of water abundance. Based on the results 

of complex interpretation, points of optimal placement of 

additional exploration and production wells were identified, 

the position of which is indicated in Figure 4.  

 

Conclusions 

 

In order to identify the local features of the geophysical 

fields associated with the zones of tectonic processing of 

rocks, to which the fractured aquifer of crystalline 

foundation rocks with drinking water is usually associated, a 

complex of geophysical research was carried out in the area 

of the Znamyansky water intake. A rational complex of 

geophysical methods has included gravity prospecting, 

magnetic prospecting and dipole electrical profiling. 

According to the results of the interpretation of the obtained 

data, the points of optimal drilling of additional exploration 

and operation wells were substantiated. With the 

introduction of additional exploratory and operational 

hydrogeological wells, the task of building the potential and 

increasing the flow of drinking water from local water 

supply sources in the region will be solved, which is 

extremely important in wartime conditions. 
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