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The application of a complex of near-surface prospecting technologies for study of
geological-structural and atmogeochemical features of the structure of areas is
considered, for the purpose of hydrocarbon, coal mine methane and groundwater
deposits exploration, along with environmental state assessment.

Introduction
Nowadays, the country`s energy security is largely determined by its resources, and
this is oil and gas. However, in recent years, the main trend in the development of
energy has become the decarbonization of energy systems, which is understood as
the gradual abandonment of traditional energy sources obtained with the help of
fossil hydrocarbons: oil, coal, natural gas, peat. The transition to renewable energy
sources is underway. The relevance of decarbonization of energy systems has
grown after the entry into force of the Paris Climate Agreement in 2016. As part of
the development of this program, the chemical element hydrogen is considered as
a fuel in many projects, and in many countries, hydrogen energy is developing as an
industry based on the use of hydrogen as a means of storage, transportation,
production and consumption of energy.
The cheapest and most affordable is the production of hydrogen from
methane and natural gas. Earlier, while extracting gas from the subsoil, the
hydrogen content in the gas mixture was not paid attention to, although in some
cases the hydrogen concentration in the gas mixture of natural gas reached
significant values (up to 23%). There are no reliable methods for identifying gas
deposits with a high hydrogen content, and their discovery, as a rule, is accidental.

Method and/or Theory
Surface gas survey has been used to search for oil and gas deposits since the 30s
of the last century. Since 2002, at the Institute of Geological Sciences of the
National Academy of Sciences of Ukraine, a complex method of structural-thermoatmogeochemical studies (STAGI) has been developed and successfully applied in
production to search for deposits of hydrocarbons, coal mine methane,
groundwater and assess the ecological state of territories, which is based on
scientific -methodical (Bagriy et al., 2001, Bagriy et al. ,, 2016, Bagriy et al., 2017)
and applied developments (Bagriy, 2013, Bagriy, 2017), copyright certificates
(Bagriy and Gozhik, 2009) of the Department of Geoecology and exploratory
research.

The method was developed from the standpoint of fault-block tectonics using
geoinformation technologies, taking into account geological, tectonic-geodynamic,
seismogeological, stratigraphic, sedimentological, fluid-dynamic, geochemical
indicators of oil and gas accumulation and is focused on identifying zones of
increased fluid permeability (modern near-surface unloading of gases), and
discharge on the basis of this geodynamically stable blocks favorable for the
accumulation of hydrocarbons is a fast, express and low-cost method at all stages of
geological exploration and has been tested to search for hydrocarbon deposits
onshore within the Dnieper-Donetsk depression (Bagriy et al., 2007), the
Ciscarpathian trough, sea areas of the Black and the Azov Seas (Bagriy et al., 2007,
Gozhik et al., 2010), impact structures of Ukraine (Bagriy et al., 2018) of mine
methane in the Donetsk (Bagriy et al., 2011) and Lvov-Volyn coal basin, hydrogen
(Bagriy et al., 2019), laid down groundwater intakes on the Ukrainian crystalline
shield (Bagriy, 2003), geoecological problems of the Krivoy Rog basin (Bagriy et al.,
2000, Bagriy et al., 2002, Bagriy et al., 2005).
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Anomalous values of hydrocarbon indicators allow to determine:
• sites of petroleum gases unloading in subsoil layer by anomalous values of indicators;
• external border of hydrocarbons by the "halo effect."
The amount distribution map of methane homologues is built to determine an integral flow of hydrocarbon gases .
Areas of background values of hydrocarbons are considered as potential sites for finding of oil and gas.
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Conclusions
Thanks to the use of GIS, the STAGI technique is a fast and low-cost way to assess
the prospects of a territory for the presence of hydrocarbon accumulations. It is
applicable at all stages of exploration. It combines several independent search
methods and is carried out according to a single technology for obtaining data and
processing them. It is effective for predicting potential places of hydrocarbon
accumulation, determining the contour of the reservoir, the permeability of faults,
and determining the optimal placement of prospecting and exploration wells.
When developing a field, it is applicable for assessing the ecological state of the
area, for the optimal choice of the location of production wells. It is highly effective
in identifying areas of groundwater intakes for industrial and municipal water
supply, which is based on the determination of fault zones of increased
permeability associated with zones of decompaction (fracturing) of rocks.
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