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Abstract: In this work the problems reducing effectiveness of activities of the situational center for liquidation of emergency
situations in Kazakhstan have been revealed. For enhancement of the situational center activities the methods of the system
analysis, business processes modeling, datalogical modeling, SADT technology, methodology of the balanced scorecard (BSC)
are used. For the analysis purpose of the existing now business processes the model of the situational center (AS-IS) is
developed, ineffective processes are revealed. For enhancement of the crisis center activities the reorganized business
processes model (TO-BE) is offered by authors, the datalogical model of computer support of activities of the situational center
is designed, the strategic map of actions in the conditions of emergency is developed. Theoretical developments of authors will

allow to increase effectiveness of the situational center activities.
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1. Introduction

The Emergency Situation (ES) is the situation in a certain
territory which resulted from accident, disaster or
catastrophic crash which entailed or can entail death of
people, damage to their health, the environment and subjects
to managing, considerable material losses and violation of
conditions of activity of the population.

Protection of the population, the environment and business
facilities against the emergency situations and consequences
caused by them is one of the priority fields of carrying out
state policy [4].

Losses from accidents, catastrophic crashes and natural
disasters in the Russian Federation according to a number of
experts, constitute 5-7% of gross domestic product. Russia
annually loses more than 50 thousand of people's lives, more
than 250 thousand of people are injured and maimed. On
average, every day there are about 580 fires, which killed
more than 40 people and as many more are injured. Daily
property damage exceeds 20 min of rubles. In the past decade
it has increased significantly the risk of the techno sphere,
which exceeds the risk of natural disasters: the human and

material losses caused by man-made factors affecting 4-6
times greater than the losses from natural disasters.

In the Republic of Kazakhstan only in 2014 it recorded
8254 emergencies, 1829 people were suffered and 598
people were killed.

Protection of population and territories from emergency
situations around the world carried out by the state. For this
purpose, in the different countries specialized bodies are
created. The Federal Emergency Management Agency
(FEMA) is a central link in the system of the United States
executive public authorities in case of emergencies. FEMA is
subordinated to the Ministry of Internal Security. In the
Russian Federation Unified State System of prevention and
liquidation of emergency situations (RSE) was established at
the Ministry of Emergency Situations. It includes national
and regional crisis management centers (CMC). There are
two committees organized at The Ministry of Emergency
Situations of the Republic of Kazakhstan: the Committee on
the state control and supervision in the field of emergency
situations of the Ministry of Emergency Situations of the
Republic of Kazakhstan and the Committee on State Material
Reserves of the Ministry of Emergency Situations of the
Republic of Kazakhstan; there are established regional crisis
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centers (RCC), crisis centers of cities (CCC), crisis centers in
rural areas (RACC).

The situational (crisis) centers of the Republic of
Kazakhstan are engaged in management of elimination of
emergency at local level.

The number of the victims and extent of the financial
losses from emergency depends on overall performance of
these bodies. The threat of people life and significant
material damage from emergency demands from the
situational center staff of fast and exact decision making.
However, the illegibility and heterogeneity of got
information, unpredictability of the situation development
considerably complicate management process. Due to this
the need of computer support of the situational centers
activities in the conditions of incomplete and indistinct
information is obvious.

2. Problem Formulation

For enhancement of activities of the Karaganda crisis center
of Ministry of Emergency Situations it is necessary to analyze
the existing business processes of the organization, to reveal
bottlenecks, to think over their reorganization, to develop
models of business processes of activities in the conditions of
emergency of AS-IS and TO-BE, strategic map of actions in
the conditions of emergency, to design datalogical model of
computer support of the situational center activities. These
theoretical developments will form further base for
implementation of computer support of activities of the
Situational center of Ministry of Emergency Situations.

3. Methodology

In modern practice of management of organization activity
to understand how it works, modeling is used. Business
process modeling is process of reflection of subjective vision
of the works flow in the form of the formal model consisting
of the interconnected operations.

The purpose of modeling is systematization of knowledge
of the organization and its business processes in the evident
graphical form more convenient for analytical handling of
the got information.

Business processes modeling is an important component of
projects on reengineering (reorganization) of business
processes and creation of large-scale systems of the software.

The main advantage of the idea of the analysis of the
organization business processes by means of creation of its
model is its universality. First, business processes modeling is
an answer practically to all questions concerning organization
activity enhancement. Secondly, the administration of the
organization, implemented at itself specific methodology, will
have information which will allow to enhance independently
the activities and to predict the future.

Thus, for the solution of objectives methods of the system
analysis, business processes modeling, datalogical modeling,
SADT technology, balanced scorecard methodology (BSM)
are used.

4. Research Results and Discussion

4.1. Analysis of Activity of Karaganda Crisis Emergencies
Centers

The regional crisis center (RCC) is body of daily
management of a regional territorial subsystem of the State
system of Emergencies (SSE). Its purpose is ensuring
activities for emergency situations on management in the
field of civil defense, fire safety, industrial safety, safety of
people on water objects, protection of the population and the
territories against natural and technogenic emergency
situations, management in accordance with the established
procedure of activities by local executive bodies within SSE.

The analysis of activities of RCC allowed to reveal a
number of the problems reducing its efficiency. These
problems are united by authors in three groups: the region
conditions (high seismic danger, a significant amount of
emergency); organizational problems (low pay for work of
young specialists, staff turnover, low skill level of personnel,
shortage of resources); problems of information support (use
of two disconnected, poorly structured databases in Excel
and in Access in which not classified data are inputting).

The system in Access has the simplest data scheme and can
be used only for new employees training. In a DB it is
impossible to organize search of necessary information. Both
systems aren't intended for the deep analysis and the forecast.
The system in Excel allows to create the statistical reporting
only. Data processing in it is extremely labor-consuming and
inconvenient for users. Thus, the contradiction between the
high need for information support of often changing not
enough qualified personnel and a condition of the information
support which isn't answering to requests at all is revealed.

The analysis of the available developments in the field of
information support of operational activity of the situational
centers of Ministry of Emergency Situations [1-3, 5, 6] is
showed that the existing models are oriented to the
description of development of emergency and the forecast of
their consequences, models of resource management are
worked insufficiently out, there is no accounting of the
region specifics. Authors proved feasibility of carrying out
scientific research in the direction of development of
management models by operational activity of the situational
center of Ministry of Emergency Situations and their
computer implementation.

4.2. Business Processes Modeling of Activities of the Crisis
Center of Ministry of Emergency Situations in the
Conditions of Emergency Situation

On the analysis basis of subject domain, the model of
business processes is constructed. A weak point of the AS-IS
model is process of the situation analysis.

Emergency situation as object of management has the
following specific features [6]:

a)  Multidimensionality, a  multilevelness  and
multiconnectivity of the processes characterizing emergency
situation.
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b) Uncertainty of parameters of development of
emergency situation when required rates of liquidation,
necessary amount of resources, level of complexity of the
performed works aren't known.

¢) Individual nature of development of specific emergency
situation.

d) Need of decision making in short terms.

e) Large volume of data of different aspects and at the
same time their low accuracy.

f) Limited opportunities of carrying out active experiments.

The system analysis of emergency situations as object of
management allows to allocate the following main problems
in the field of management in the conditions emergency:

* need of ensuring the set quality of management in case
of heterogeneity and a poorly structured regulated
processes;

* management processes in emergency are characterized

by a considerable share of uncertainty of information;

* in the conditions of the fast-proceeding emergencies an
effective decision making needs to be performed in the
conditions of limited time and in proportion to rates of
increase of threat and the striking factors;

e the choice of the most informative parameters of
emergency situation from all sets, admissible for the
state parameters measurement.

On the basis of the subject domain analysis the business
processes model is constructed (figure 1). Weak point of the
AS-IS model is process of the situation analysis. The
information system used in the situational center in Access
DBMS allows to see reference information, but, first,
information retrieval is impossible that leads to additional
time commitment which is a critical factor in case of
liquidation of emergency situations, and secondly, there is no
decision support that is also an important factor.

Reaction algorithm at emergency
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Figure 1. Business processes model of reaction of the Crisis center of Ministry of Emergency Situations in case of emergency situation (AS-1S). Node tree

diagram.

Upgrade of the AS-IS model consists in addition of
situation analysis process and its decomposition on the
subprocesses: identification of an object state parameters,
identification of the external environment parameters (threat)
and identification of parameters of possible object of attack,
which based on the computer support system use. The node
tree diagram of business processes model of reaction of the
crisis center of Ministry of Emergency Situations in case of
emergency situation (TO-BE) is provided in the figure 2. On
it the added processes are highlighted with dark color.
Balanced Scorecard (BSC) has been applied for identification
of necessary parameters.

The essence of the BSC consists in a strategy formulation in
several prospects, statement of strategic objectives and
measurement of objectives achievement extent by means of
indicators. The methodology allows to consider balance between
the purposes contradicting each other, and also between the

importance of a financial and non-financial indicators. Success
in goal achievement is provided thanks to implementation of the
balanced strategy. A lot of things can depend on correctly and
clear formulated strategy. When a strategy was formulating on
the basis of BSC the emergency response service activities were
considered within five prospects: functional, financial,
ecological, humanitarian and common.

The choice of key indicators-rather responsible and
ambiguous process. Especially it belongs to non-financial
indicators. Determination of non-financial indicators is rather
difficult because of their ambiguity. Consideration of various
prospects during the forming and strategy implementation is
characteristic feature and a crucial element of the balanced
scorecard concept. The formulation of strategic objectives,
choice of indicators and development of strategic actions for
several prospects are designed to provide comprehensive
consideration of activities in the conditions of emergency.
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Figure 2. Business processes model of reaction of the Crisis center of Ministry of Emergency Situations in case of emergency situation (TO-BE). Node tree

diagram.

Development of the BSC is performed by accomplishment
of the following steps:

* specification of strategic objectives;

* linking of strategic objectives by cause and effect

chains-creation of a strategic map;

* choice of indicators and determination of their target
values;

* determination of connection of indicators with business
processes;

* development of strategic actions.

Strategic objectives have the status of the decisive and key
purposes. To plan and provide implementation process of the
purposes, the corresponding financial and non-financial
indicators are developed for each of them. For indicators, in
turn, target, planned and actual values are determining.

At a development stage of BSC it is necessary to consider that
strategic objectives, but not their indicators, are the center of the
balanced scorecard. Strategic objectives describe the planned
results. Each strategic objective is connected with one of the
prospects of the emergency response service activities.

The choice of the most important purposes is based on the
following criteria:

* The purposes shall be measurable.

* [tis possible to influence goal achievement.

* The purposes are acceptable for various divisions and
are approved with a common goal of emergency
response service.

Strategic objectives aren't independent and torn off from
each other, on the contrary, they closely with each other are
connected and influence at each other. Achievement of one
purpose serves achievement another and so on, to a main

goal. Connections between various purposes are clearly
visible thanks to a cause and effect chain. Those of them
which don't make a contribution to implementation of a main
goal are excluded from consideration.

Apply a strategic map to graphical display of interrelation of
strategic objectives and prospects. The strategic map displays
the key purposes providing successful implementation of
strategy. The main function of the card-cause and effect display
of the purposes in strategy implementation process.

On the basis of the stated principles the strategic map of
actions in the conditions of emergency is developed by
authors (figure 3).

Information structure of organizational processes of
emergency liquidation was researched for the purpose of the
system datalogical modeling. It is characterized by a variety
of organizational processes, which is performed by the
following types of knowledge:

a) Poorly structured knowledge of elimination of
emergency situations which presented by following facts:

* standard scenarios of development and elimination of

emergency situations;

* knowledge of technogenic objects as danger sources;

* liquidating plans;

* experience of experts in elimination of emergency

situations.

b) The formalized data:

* about the happening earlier emergency situations;

* about parameters of danger sources;

* about forces, means and resources of emergency

situations elimination;

* about the protected objects;
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* about life support systems; * about forms and attributes of documents on emergency
* about objects and means of protection; situations.
The strategic map of actions in the emergency conditions
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Figure 3. A strategic map of actions in the emergency conditions.
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Figure 4. Datalogical model of computer support system of activities of the Crisis center in the emergency situation conditions.
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The datalogical model of computer support system of the
crisis center activity in the conditions of emergency situation
is displayed in the figure 4.

5. Conclusion

Authors revealed the problems reducing efficiency of
activities of the Karaganda crisis center of Ministry of
Emergency Situations. All problems are divided into 3 groups.
Problems of the first group are caused by a region condition
from the point of view of emergency probability. Problems of
the second group are of organizational nature. Problems of the
third group concern information support of the crisis center
activities. For the purpose of the analysis the model of existing
business processes of the crisis center (AS-IS) is developed, the
model of the reorganized business processes (TO-BE),
datalogical model of computer support of the crisis center
activities is offered, the strategic map of actions in the
emergency conditions is developed. Theoretical developments
of authors will allow to increase efficiency of activities of the
crisis center of Ministry of Emergency Situations.
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