Jlep>kKaBHa C/y»06a YKpaiHU 3 HaJ3BUYAaUHUX CUTYyaLLil
YepKacbKHM iHCTUTYT MOXKEKHOI Oe3NeKH

iMeHi I'epoiB YopHoOuU.1s1
HanjioHa/ibHOro yHiBepCUTETY IMBIL/IBHOI'O 3aXUCTY YKpaiHU

Marepiasu XV MixkHapoHOi
HAYKOBO-NIPAKTUYHOI KOHPepeHuii

«TEOPIAI I IPAKTUKA
FACIHHSA NOXKEX
TA JIIKBIJALII
HAJI3BUYAMHUX CUTYALIU»

25 KBiTHA 2024 poKy

Yepkacu - 2024



XV MixcHapooHa HaQyKo80-npaKmMuyHa KOH@pepeHyis
«Teopis i npakmuka 2aciHHs noxcexc ma Aikgidayii Had3euuatiHux cumyayiii»

ENVIRONMENTALGEOPHYICAL AND FIRE SAFETY STUDY ON THE BLACK-BALTIC
SEAS WATERWAYS

Yuriy STARODUB, Doctor of Physical and Mathematical Sciences in geophysics, Professor,
Borys MYHALICHKO, Doctor of Chemical Sciences, Professor,
Helen LAVRENYUK, Doctor of Technical Sciences, Associate Professor,
Andrii HAVRYS, PhD, Associate Professor, Roman HUSHCHAK, Senior Lecture,
Lviv State University of Life Sciences,
Bogdan KUPLYOVSKYI, PhD, Senior Scientific Researcher,
Institute of Geophysics, National Academy of Sciences,
Henryk POLCIK, PhD, Senior Scientific Researcher,
Foundry Research Institute, Krakow, Poland

The investigation aims to develop a geological and geophysical information system
for monitoring emergencies, creating a database with the localized placement of
engineering objects along the flow lines of the rivers in the direction of the Dniester -
Western Bug to the border with Poland emergency monitoring that will enable the
consequences of various natural and man-made hazards and fires to be predicted in good
time and thus help to prevent their occurrence. This includes potential fires the possibility
of fires causing air, water, and soil pollution, as well as destruction in flood-prone areas,
collect, through monitoring, data that will allow effective protection of equipment, coasts,
structures, mountain roads, bridges, tunnels, dams and buildings located on soils with
unique geological and geophysical features that could lead to air, water and soil pollution
by hazardous substances, as well as situations where there is a risk of flooding, requiring
the protection of coastlines, buildings, roads on mountain slopes, bridges, tunnels and
dams built on soils with natural geological and geophysical characteristics. The necessity
to collect data through monitoring arose that will allow for effective protection of
equipment, banks, structures, mountain roads, bridges, tunnels, dams, and buildings
located on soils with unique geological and geophysical features existing and planned.
These will help to coordinate the efforts of civil and fire protection services, increasing the
efficiency of response to emergencies. To deal with environmental and geophysical
emergencies, it has been necessary to develop practical algorithms for the protection of
infrastructure facilities, which are used by civil protection and fire and rescue services
based on available software that has been used with the help of scientific partners. These
activities include the evaluation of the effectiveness of emergency and rescue measures, as
well as the development of new software products and the improvement of existing
technologies for their operation. The geological and geophysical information system was
developed to enhance emergency response efficiency by coordinating civil and fire
protection services.

Seismically active regions, such as Ukraine, are predisposed to fire hazards. The
monograph [1] describes methods for detecting and assessing forest fires using data from
artificial Earth satellites. Based on the results of geological monitoring of hazardous
situations related to the occurrence and spread of fires, technologies have been applied to
protect natural and industrial facilities and engineering structures from the destructive
effects of fire. Grounded on the current state of the problem, the goals and objectives of the
planned investigation are to create a geological information complex (system) and develop
polymer-based fire protection materials. A new type of fire-protection coating for wood
and metal was created, and a composite material with reduced fire hazard based on
modified epoxyamine compositions was developed with this aim. The widespread use of
these materials makes it possible to effectively prevent the occurrence and spread of fires
for the selected objects and regions, which are often the result of natural and man-made
emergencies with a negative impact on the environment.

The development aims to support: the analysis, emergency prediction, and fire
hazard assessment for the studied areas and high-risk facilities. These tasks will form the
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basis for operational decision-making by civil and fire protection services. This includes
the mapping of hazardous facilities [2], the accounting and classification of water supply
resources (including the location of hydrants, shelters, and other structures [3], and the
fire protection of facilities and structures with modern fire protection materials.

The development includes, at certain stages, the need to take into account the state
of natural hazards and anthropogenic loads, statistical processing of data on emergencies
and fires, modeling of the spread of fires and emergencies in hazardous areas, study of the
processes of flooding, emissions and discharges of pollutants with release of harmful
substances, in particular along river courses. The scheme will focus on the causes of fires
in natural ecosystems and their spread to civilian objects, soil dynamics, and possibly
other natural and man-made hazards along the water river lines. In an additional phase, it
is planned to investigate the fire and hydrogen safety of power plant turbine halls, fire-
resistant lubricating and cooling fluids, and to use the theoretical basis for modifying
functional materials for extreme applications.

In conclusion: the objective of the investigation is to create a unique geological and
information system for monitoring emergencies, which will allow timely prediction of the
consequences of natural and man-made hazards and their prevention.
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