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2.6 Classification of crowded places for risk assessment

The relevance of analyzing and classifying hazards for a large number of people in one
place is associated with the need to improve the level of life safety in the context of ongoing
urbanization. The number of dangers of various kinds is increasing in the world, as well as the
damage they cause. According to N. Loayza at all gives statistics an increase in the frequency
of natural disasters across the world (Figure 13). Natural disasters cause tremendous human
suffering. Locally, they often also yield substantial physical and economic damages, which may
temporarily, or even permanently, jeopardize a country’s overall economic development
(Loayza N. at all, 2009).

Figure 13: Trends in Natural Disasters, 1975-2005
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Source: Loayza N. at all, 2009.

The number of man-made disasters and accidents is increasing. The number of social
dangers and emergencies is increasing. The number of people affected by dangers, accidents,
and disasters depends on the population density of the region where they occur. This
circumstance leads to an increase in the number of victims and deaths, as well as to an increase
in economic losses. In some cases, a statistically significant decrease in the number of deaths
due to emergency situations is associated with the successful use of preventive measures and
means to improve people's safety.

Separately, it should be said about the dangers that arise in the event of mass gatherings
of people during various events. Mass events are often accompanied by a significant number of
injuries and deaths. Extremists and terrorists try to carry out their actions during mass events in
order to gain great social resonance. One of the most striking examples of terrorism during
public events, particularly sports events, is the terrorist attack at the Boston Athletic Association
Marathon on April 15, 2013. According to the NewRunners website, two bombings at the finish
line of the Boston Marathon became the largest terrorist attack on US soil since September 11,
2001. As a result of the explosions, three people were killed and more than 250 were injured
(Safonova M., 2016).
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An analysis of scientific literature, legislative and regulatory documents has shown that
there is no single approach to assessing the dangers for a large number of people in one place.
Researchers are assessing and developing safety interventions for each type of large crowd
separately. Mass events are most often analyzed. Such a statement of the problem, on the one
hand, allows a more detailed approach to assessing the situation and planning measures to
ensure safety, on the other hand, it limits the possibilities of a comprehensive hazard assessment
and the development of strategic measures to prevent the occurrence of specific and non-
specific risks.

All of the above provides grounds for conducting a special study to assess and classify
places where large numbers of people gather and the dangers that are typical for a large number
of people in one place.

Classification of a gathering of a large number of people in one place

To analyze the impact of hazards, it is necessary to classify the accumulation of a large
number of people in one place. It is necessary to determine the cases in which such
accumulation occurs.

The most obvious option is mass events. A mass event is a set of actions or phenomena
of social life with the participation of a large number of citizens, carried out with the aim of
satisfying the political, spiritual, physical and other needs of citizens, which is a form of
realization of their rights and freedoms, as well as a form of social communication between
people and a way of developing unity of personal attitudes , the team and society as a whole.
All public events can be divided according to the following criteria:
in content and focus,
significance,
frequency of conduct,
method of occurrence,
opportunities for participation.

AN NN

Classification by content and focus includes:
sports,

socio-political,

cultural,

religious,

special,

mixed.

A NNENE NN

During some public events, risks may arise that have resulted in mass deaths and
injuries. For example, the emergence of panic and subsequent crush in the crowd.

The next option for gathering large numbers of people are places where people come
for a specific purpose. Such places include: shopping centers, markets, hotels, recreation
centers, resorts, exhibitions, museums, restaurants, beaches, amusement parks, historical and
cultural sites. These places of large crowds of people are fundamentally different from mass
events. The difference consists, first of all: in other time frames for the functioning of these
places; another system for managing people visiting such places; fundamentally different
purposes for people visiting such places. There is no special designation for such places in the
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literature. In the form of a working version, I propose to call them: “places of periodic crowded
places.”

The third option for a large crowd of people is associated with a person’s daily life.
People go to work, study and spend time at home. A significant number of businesses and
residential buildings are large buildings and structures. Such buildings include: factories,
factories, business centers, residential buildings, educational institutions and children's
institutions.

Modern transport is capable of accommodating and transporting a large number of
people. This category includes all types of transport: water, rail, road and air, stations, ports,
highways and interchanges.

Based on the above, the classification of places with large crowds of people includes:
» mass events;
» periodic crowded places;
» crowds in buildings
» crowded people in vehicles.

Each class of crowded places differs in the reasons for the crowding. Accumulations in
buildings are usually associated with work or leisure. Congestion in transport is associated with
movement. There are quite a few exceptions to this rule. At public events there are people who
came to participate, as well as security, including police, service personnel, medical workers,
etc. In places where there are occasional crowds of people, as in transport, there are always
service personnel. Therefore, when estimating the number of people, direct participants and
service personnel should be included in the calculations.

Large crowds of people should be classified by time during the day and the duration of
the crowd. Classification by time includes long-term and short-term activities:
» One-time with a duration of less than a day (several hours).
» One-time, lasting a day or more.
» Constant with variable amounts throughout the day.
» Permanent.

One-time short-term gatherings of people include mass events, including sports, social,
cultural, religious and others. Planning for such events usually takes place several days or
months in advance. There are traditional events that occur, for example, once a year and, by
default, are planned several years in advance. However, these activities require confirmation
due to possible natural, social or man-made reasons that prevent the implementation of the
activities or increase the risk of their implementation too much.

Events that last more than one day generally differ little from the previous group. These
can be major competitions such as the Olympic Games, multi-day religious events, festivals,
some rallies and others.

Constantly large crowds of people with variable numbers throughout the day are the
largest group of crowds. Such clusters include: residential buildings, enterprises, offices, public
transport and its infrastructure, transport and highways, educational and children’s institutions,
museums, exhibitions, shops, restaurants and others. In these places, within a certain time
frame, there is a large crowd of people.
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Places with constant large crowds of people include train stations and ports; businesses
that operate without interruption, cruise ships, other transport and highways with a constant
large number of people.

Geographically large crowds of people occur:

++ in specially prepared areas or buildings;
% in unprepared areas;

» on the territory of populated areas;
> in natural landscapes.

The effect of dangers for the accumulation of a large number of people in one place

In most cases, large gatherings of people occur in specially prepared areas: stadiums,
buildings, and transport. In unprepared areas, planned or spontaneous rallies, religious
processions, sports and cultural events mainly take place.

Gatherings of large numbers of people in natural landscapes are rarely observed. These
are special, tourist, sports, environmental, cultural or other similar events. They are relatively
short-term, lasting from several hours to several days. An exception may be tourist centers and
tourist events that take place over several weeks or months, for example, during the warm
season.

The number of people required to classify a cluster as large is not a constant. The number
may vary depending on the country, region, locality, and also on the composition of
participants. Different countries may have their own standards. The composition of the
participants in this case determines additional measures to protect against external and internal
risks.

The effect of natural hazards on gatherings of large numbers of people in one place

Depending on the scale and consequences, natural hazards and natural disasters are
distinguished. A natural hazard (Disaster, Planning and Development: Managing Natural
Hazards to Reduce Loss. 1990.) is a natural phenomenon that might have a negative effect on
humans or the environment. Natural hazard events can be classified into two broad categories:
(Burton I., Kates R.W., White, G.F., 1993.) geophysical and biological. Natural disasters are
dangerous processes of lithospheric, atmospheric, hydrological, biosphere or other origin of
such a scale that lead to catastrophic situations with sharp disruptions in the life systems of the
population, destruction and destruction of material assets, objects of the national economy.
Natural disasters, depending on their nature, are classified as meteorological, topological,
tectonic, cosmic and biological.

When most natural hazards occur, their direct negative effect on large crowds of people
is similar to the effect on an individual. Except in cases where natural hazards have created new
hazards. For example, the occurrence of panic and crush in a crowd as a result of natural
phenomena. At the same time, the effect of natural phenomena may not be catastrophic in
nature, and in some cases not be a direct danger. For example, there are known cases when
heavy rain provoked a crush in the crowd, as a result of which people died.
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An exception to the rule of direct effects of natural hazards on people are biological
hazards. In the event of certain biological hazards (epidemics, pandemics) occurring in large
crowds of people, their spread accelerates and becomes larger. Therefore, for a number of
biological hazards, the presence of large crowds of people is of fundamental importance. The
spread of COVID-19 was facilitated by traffic flows and large crowds of people at events and
in transport. To combat the spread of the epidemic, any public events were banned at the state
and interstate level. Biological hazards can act as secondary hazards after the action of natural
hazards of a different origin.

One of the results of natural hazards is the emergence of man-made hazards (fires,
destruction of buildings, etc.). Man-made hazards enhance the effects of natural hazards. Man-
made hazards that arose as a result of natural ones can be considered in conjunction with natural
ones or as separate hazards in terms of their effect on people.

When natural hazards affect large crowds of people, secondary hazards of a social nature
arise. These dangers include: stress, injury during evacuation, deteriorating hygienic conditions,
malnutrition or hunger, lack of sufficient drinking water, housing problems and others.

The effect of man-made hazards on accumulations of large numbers of people in one place

Technological hazards originate from technological or industrial accidents,

infrastructure failures, or certain human activities (U.S. Department of Homeland Security,
Federal Emergency Management Agency). Depending on the scale, man-made hazards are
divided into accidents and disasters. (Zaplatinskyi V., 2009.). It should be noted that the term
“disaster” can be used for natural hazards of a large scale.
In the case of most man-made hazards, their direct negative effect on large crowds of people is
similar to the effect on an individual person. This is also true for man-made hazards involving
the release of biological hazards. As a result of man-made hazards, secondary hazards of a
natural, man-made and social nature may arise.

The effect of social hazards on gatherings of large numbers of people in one place

Social hazards are the most complex group of hazards in terms of their impact on large
crowds of people. In large crowds of people, under the influence of social factors, various
actions can occur, including destructive and dangerous ones. This can be an action, as well as
the absence of a necessary (saving) action. With close interaction, people may develop panic,
spontaneous aggression, and so on. Lack or lack of resources (water, food) can lead to increased
aggression. Aggression can lead to both direct human casualties and be the cause of secondary
social dangers, as well as natural and man-made dangers.

As a result of the analysis, the individual components of which are presented in the
article, a primary classification of places of a large number of people was made. The
classification includes the causes of large accumulations, territorial and temporal
classifications. In this way, they can be compared with the presence or forecasts of most risks.

In addition, large crowds of people are sources of their own dangers, such as crushing
in a crowd or being the cause of subsequent man-made, social or natural dangers.

Large crowds of people increase the likelihood of exposure to negative impacts
compared to the usual number of people.
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Large crowds of people are an environment for the spread of biological hazards and the
emergence of social, and sometimes man-made and natural hazards.

Future studies of large numbers of people in relation to hazards will aim to improve the
classification and analyze and classify specific hazards for large numbers of people.
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