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Sagradian M., doctor of science, professor, professor of the Department of Mathematics
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ORGANIZATIONAL AND TECHNICAL METHOD FOR PREDICTING
EMERGENCY SITUATIONS AND POSSIBLE LOSSES AS THEIR RESULTS

The experience of the developed countries of the world shows that the costs of
measures related to the prevention of emergency situations are much less than the costs of
restoring the losses caused by them and the damage to the environment

The effectiveness of planning and implementing measures to prevent emergencies is
determined by the quality of forecasting emergencies threats and possible consequences as
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[image: image5.png]their results. Disaster prevention is based on analysis, early detection, forecasting and early
response to emergencies. A systematic approach to solving the problem of forecasting
emergency situations and possible losses caused as their results provides for forecasting
emergency situations in the whole country and its regions; forecasting natural emergencies
in general, by type and level; forecasting emergency situations of a technogenic nature:
forecasting emergency situations of a social nature by types, levels; forecasting possible
losses as a result of emergency situations.

Information containing information on the predicted number of emergencies, possible
damage and consequences as their results is important for the development of measures to
prevent and respond to emergencies. Emergency forecasting methods depend on the
available statistical information about emergency situations and the dynamics of their
development after some previous monitoring period, as well as the causes and factors that
cause emergencies of a different nature.

Forecasting emergencies of various nature and consequences as their results is carried
out on the basis of the analysis of statistical information about emergencies in the state after
some previous monitoring period. When predicting emergency situations, consider.

~ statistical information on man-made and natural sources of emergency situations;

— possible options for the emergence and development of emergencies

— results of extrapolation of the identified trends:

— expert assessments.

To implement a systematic approach based on a formalized mathematical model, an
organizational and technical method (OTM) has been developed for predicting emergencies
and possible losses caused as their results.

The method is a combination of a variable order polynomial regression method, a
weighted least squares method, and a probabilistic statistical method. This allows to
compensate for the shortcomings of some at the expense of others, which will lead to an
increase in forecasting accuracy.

A control algorithm has been developed for the implementation of an organizational
and technical method for predicting emergency situations and possible losses caused as their
results. Its use involves the implementation of a number of interrelated procedures. At the
first stage. the collection, processing and analysis of information on emergency situations in
the country for a certain period of monitoring is carried out. This is the basis for predicting
the processes of emergencies in general, in nature, level and types, as well as losses due to
them both in the state and its regions. The information received is taken info account when
forming a decision on the actions of civil protection units in order to adequately respond to
emergency situations and eliminate their consequences. Based on the analysis of the
effectiveness of the actions of the response units, the decisions on the elimination of
emergency situations are adjusted.

The features of the use of OTM for forecasting emergencies and the damage caused as
their results in different countries will be determined by the following factors

— availability and reliability of emergency statistics.

— regional structure of the state;

— specifics of the classification of emergency situations by type and level

Based on the statistical data on emergencies, studies of the effectiveness of the use of
OTM were carried out on the example of Ukraine. As an efficiency criterion, let’s choose
the module of the relative forecast error

In the results of experimental studies, it was found that OTM makes it possible to
forecast emergency situations as a whole, by type and level for a year ahead with an average
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[image: image6.png]relative forecast error of no more than 8 %. The error in estimating possible losses caused as
a result of an accident is no more than 6.2 %. This is due to the combination of various
methods, in particular the polynomial-regression method with variable order, the weighted
Least squares method and the probabilistic-statistical method, allowing to compensate for the
shortcomings of some at the expense of others.

The developed OTM allows reasonably. taking into account predictive information
about the processes of emergencies in the state, regions, to approach the planning and
implementation of organizational and technical measures aimed at preventing emergencies
and minimizing possible consequences.

The advantage of the developed OTM is that it has a combined character. OTM allows
to forecast the processes of emergencies in a complex manner, by nature, types, levels, and
to assess possible losses as their results, both in the state and in its regions. The model for
forecasting the number of emergency situations for a certain waming period makes a
forecast taking into account the systematic (trend), periodic and random components of this
process. Evaluation of these components of the forecasting process allows for a deeper
analysis of the causes of their occurrence.

Restrictions on the use of OTM may be caused by the insufficient volume or
incorrectness of reliable statistical data on emergencies in the state and its regions

Further development of research in this direction should be focused on studying the
influence of various destabilizing factors, both separately and in their totality. As such
factors, it is possible to consider the frequency and cyclicality of the processes of
emergencies (in particular. their seasonal fluctuations) in the state and its various regions of
the country.

Thus, the aforementioned confirms the prospects of applying OTM to solving the
problem of forecasting emergencies and the damage caused as their results
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