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SUMMARY 

Retrospective monitoring of the change of land areas under the quarries of the Irshan Mining plant was 
carried out. The Landsat 4-5 and Sentinel-2 space imagery were used to determine the trend of changing 
land areas incorporated by the quarries. Studies have shown that the area of disturbed quarries land is 
growing annually and increased by 330.12% during 2005-2018. 
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Introduction 
 
Active mining is a necessity for the development of the state, its industry and at the same time mining 
procedures and extraction activity are the source of degradation processes in the environment. 
Ukraine belongs to the countries, that carry out industrial development of placers type deposits and is 
one of the world leaders in this field. Domestic titanium placers are widely known and are 
characterized by significant reserves and resource potential.  Titanium deposits of Ukraine, which are 
actively exploited, are strategic raw materials and play a leading role in the economy of the state. 
However, open mining of titanium placers deposits causes the removal of agricultural land and forest 
land, and environmental pollution. One of the most important aspects of ensuring state policy in the 
field of geological exploration and rational use of subsoil is the monitoring of mining procedures 
(Regulation on monitoring …, 2013).The information-analytical monitoring system of subsoil use 
contains geospatial data on contours of licensed sites, contours and boundaries of land and mining 
allotments, etc. (Regulation on monitoring…, 2013).The use of space imagery for monitoring and 
estimation of the state of mining territories explorated in an open-source manner is an effective and 
objective method that allows to receive result operatively. 
 
Method and / or Theory 
 
The resource base of titanium-zirconium placers deposits is related to the ore deposits of the 
Mesozoic-Cenozoic age in the strata of sedimentary cover of the Ukrainian Shield and its slopes. A 
significant role in titanium production in Ukraine belongs to alluvial deposits, which are widespread, 
mainly in the territory of Zhytomyr administrative region. Since 60-ies of the last century, the Irshan 
Mining Plant located near the Irshansk village (Khoroshiv district, Zhytomyr region) has been 
working on the development of placer deposits in this region. From these placers, the most valuable 
ilmenite concentrates, which have a low content of phosphorus and chromium, are used as raw 
materials for the chemical industry (Lysenko, 2017).The content of ilmenite ranges widely from the 
first tens to several hundred kilograms per 1 cubic meter of sand (Lysenko, 2017). 
 
Monitoring and scientific support of the development of these titanium deposits is carried out by the 
Department of Geology and Mineralogenia of Ukrainian State Geological Research Institute 
(Vasilenko, Trohimenko, 2014). 
 
In connection with the commissioning of new sections of the field, the question of widening the 
boundaries of quarries has been raised. This paper presents the new data on the scale of enlargement 
of land areas of quarries. 
 
The purpose of our investigation is to analyze the dynamics of changes in land areas under quarries 
based on the use of geospatial analysis technologies and algorithms for remote sensing monitoring 
with the use of temporal space imagery. 
 
The study was conducted using QGIS GIS open version.  Remote sensing data in the form of space 
images of Landsat 4-5 and Sentinel-2 satellites (https://earthexplorer.usgs.gov) and images from 
Google Earth (https://earth.google.com) were used to determine the trend of changing areas of the 
quarry area, which allowed to analyze the change of areas of the territories disturbed by the 
development of titanium deposit at a period of time from 2005 to 2018. 
 
Available images for 2005, 2007, 2008, 2011, 2015, 2017, 2018, which are linked to the WGS 84 
coordinate system, were downloaded to decipher the territory. The next step was to vectorize the 
study area for each period of time (figure 1). The received information was entered into the created 
database (table 1). 
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Figure 1. Space images with depected vectorized quarries: 1.1. - ilmenite containing Lower 
Cretaceous sands; 1.2 - 2005; 1.3 - 2007; 1.4 - 2008; 1.5 - 2011; 1.6 - 2015; 1.7 - 2017; 1.8 – 2018; 
1.2-1.5 - satellite images of Landsat 4-5; 1.6-1.8 - satellite images of Sentinel -2 
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Table 1. Dynamics of change in the area of disturbed geological environment due to mining of 
titanium ores 

year area, hectare Increaseinarea, ha 
2005 368,178017 0 
2007 546,181279 +178,0033 
2008 656,497802 +110,3165 
2011 884,405408 +227,9076 
2015 1144,739902 +260,3345 
2017 1178,354354 +33,61445 
2018 1215,449489 +37,09514 

 
 

 
 

Figure 2. Dynamics of change in the land area under the quarry 
 
 
Conclusions 
 
Exemplified on Irshan Mining Plant, using geoinformation technologies and time-lapse imagery, the 
dynamics of change in the area affected by the development of placers of ilmenite was established 
(figure 2).The total area under quarries was found to increase from 368.18 hectares to 1215.45 
hectares during 2005-2018 (growth reached 847.271482 hectares or 330.12%).The area of disturbed 
land was actively increasing until 2015.  From 2015 to the present, the dynamics of the increase in 
disturbed lands has slowed. The annual increase in the land area under quarries is associated with the 
allocation of new land for development.  This in turn causes local environmental degradation of land 
resources.Due to the sufficiently precise definition of the land area disturbed by mining, it is possible 
to identify the areas for future melioration work. 
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