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Abstract:

Emergencies caused by natural or man-made disasters have been occurring
more in the last decade. The consequences of earthquakes, floods, fires are
more catastrophic than before. People, material and cultural goods are suf-
fering. Efficiency and effectiveness are the primary goals when it comes to
responding to emergencies. In order to provide an adequate response as soon
as possible, it is necessary that the responsible institutions have the necessary
information on human and material-technical resources that can be avail-
able in the endangered territory. However, in this part usually, problems
arise. Specifically, a lack of information on available resources has proven
to be a barrier to providing the required level of response. However, the use
of modern software solutions and databases can greatly help to eliminate
these barriers. Time restrictions may be a key factor when responding to
emergencies. Often, decision-makers are constrained in this regard and
must make a response plan for a limited period of time. The ability to use a
modern database on human and material-technical resources in emergency
management systems provides a large number of possibilities in order to
better respond to emergencies.
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1. INTRODUCTION

Databases are widely used in various fields. In addition, different
definitions of the term database can be found in theory. A database is
simply a collection of organized information, usually as a set of related
lists of similar entries. The data is often organized in order to be eas-
ily accessible. Large databases are used all around the world in the po-
lice (criminal records — Department of motor vehicles - driving history,
driving records), banks (all customers and their transactions) and in the
Government (statistics, election information, tax records) [1] . From the
previous definition, it is important to point out the part that indicates
that large databases are being used in systems such as police, government
or banks. There is a link to the use of databases in the field of emergency
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management with an emphasis on reviews of real and
operationally usable human and material - technical re-
sources. A database is an organized collection of infor-
mation, usually with one central topic. In a computer
database (as opposed to a paper database), the program
that you use to enter and manipulate the data is either
a database program or a database management system
(DBMS) [2]. In this definition, the emphasis is placed
on the fact that the database in most cases is focused on
a single central parameter. In the case of an emergency
management system, this would be an opportunity to
review the available human and material resources at
any time and depending on the need. Furthermore, the
development of databases in this area may have different
ways of access. Databases can be developed depending
on the scope of the data to be covered, then the level of
decision for which purposes will be used and depend-
ing on the territorial distribution that the database will
cover. When it comes to the amount of data that will
be used in emergency management databases, database
creators need to clearly prioritize the specific group of
data that will constitute the contents of the database.
Obviously, such databases should not have too much,
and at the same time, too little data. This means that
the database must not be overloaded with information
that will not be used in any emergency caused by natu-
ral or man-made disasters. So, database creators need
to find the optimum when it comes to the data that will
make up the database. Another criterion that must be
considered is the level of decision maker who will use
the database. This part is more about the software im-
plementation and implies that research should be con-
ducted on who and what profile of persons will later use
the database when making decisions about resource al-
location in different emergencies. The database must be
tailored to these persons. This means looking at their IT
skills and creating a database that would be simple and
easy to use. When it comes to territorial coverage, it is
possible to create databases for macro or micro-location.
For example, many countries around the world take this
topic seriously. India is a good example of a developed
database in this area. Towards supporting country’s ef-
forts the efficient management of natural disasters, The
Indian Space Research Organization has evolved a com-
prehensive space-based Disaster Management Support
(DMS) programmed and institutionalized the same in
association with concerned ministries/agencies. To sup-
port the total cycle of disaster/emergency management
for the country, in near real-time, the database creation
is addressed through National Database for Emergency
Management (NDEM), a GIS based repository of data.
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NDEM is envisaged to have core data, hazard-specific
data, and dynamic data in the spatial form as well as
textual form. The database enables the development of
a decision support system in the form of customized
user interfaces with necessary security mechanisms [3].
The National Database for Emergency Management
(NDEM) Version 3.0 Released is currently being devel-
oped. The portal is browser independent and compatible
to all computer devices and mobile phones with vector
rendering services. One and very important part of the
salient features of the NDEM Version 3.0 is a resource
management module for the allocation and monitoring
of relief resources [4]. The emphasis in one part of this
database is precisely on the allocation and monitoring
of emergency resources. In this part, it should be point-
ed out that such databases can also be used in the case
of humanitarian aid provided to countries affected by
emergencies. Namely, in addition to human and materi-
al resources that are primarily focused on an operational
response in the case of natural and man-made disasters,
humanitarian aid consists of goods such as food, sani-
tary, cosmetic, medical and similar equipment, which
are also needed by the vulnerable population in the case
of an emergency. Other countries are also developing
their own databases on human and material resources
that may be operational immediately before, during, and
after an emergency situation. Good examples are United
States, Russian Federation, and others.

2. THE ROLE OF DATABASES ON
HUMAN AND MATERIAL — TECHNICAL
RESOURCES IN THE EMERGENCY
MANAGEMENT

Emergency management involves several phases.
Disaster Risk Management includes few activities, pro-
grames, and measures which can be taken up before,
during and after a disaster with the purpose to avoid
a disaster, reduce its impact or recover from its losses.
The three key stages of activities that are taken up within
disaster risk management are as follows:

o Before a disaster (pre-disaster) — disaster mitiga-
tion and disaster preparedness,

o During a disaster (disaster occurrence) — emer-
gency response,

o After a disaster (post-disaster) — recovery [5]

Considering the importance of databases in an emer-
gency management system, it is obvious that each of the
above mentioned phases has the need for quality data-
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bases containing information on human and material
resources that should be available at all times. If we start
from the preparation and prevention phase, then the
database must contain descriptions of all the subjects
participating in the prevention section. What would this
practically mean? For example, if floods are taken as a
referent natural disaster, the database should provide
review into all the requested data pertaining to entities
working on the preventive action of flood protection and
defense. These would be data on the human and material
resources of the water management companies, which
build embankments, coastal fortifications and channel
network systems. It is also important for decision-mak-
ers to understand what action is being taken at all times
to prevent floods in order to know whether the eventual
flood risk is reduced, reduced to a level of acceptability
or eliminated altogether. Before moving on to the next
phase of emergency management, human and material
resource databases also play a very significant role in the
immediate danger phase. This should cover a period of
several hours before the danger itself. It is crucial for
decision-makers, for example the management of the
competent emergency management headquarters or the
competent emergency management institutions, to have
information on what resources they have for disposal for
a particular threat that should threaten people, mate-
rial and cultural property. The next phase is maybe the
most important part of emergency management. It is the
response phase, where we can find the most important
role of databases on human and material - technical re-
sources. Namely, the absence of such databases put de-
cision makers, operational management or command-
ers of rescue units in a very uncomfortable position. In
situations where even minutes decide on someone’s life
or property, it is clear that decision-makers must have a
complete picture to respond to a natural or man-made
disaster. If the database contains everything that deci-
sion makers need about human and material resources,
they will have a much easier job. The question is what
are the key data that one database in this field should
contain. We will take an example of a national database.
Data, which will be part of the national database, should be:

o number of personnel,
o aspecialty of people,

o affiliation with a particular organization and in-
stitution,

o the location of the organization/institution in-

volved in the event of a specific emergency (list
of all facilities and branches),
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o available machinery - quantity and type,
» means of transport available - quantity and type,
o rescue equipment available — quantity and type,
o+ review of medical facilities with capacity,

« review of accommodation and food preparation
facilities.

This data framework is only the basic level of data
that these databases must contain. Of course, depend-
ing on the risk, the necessary information can be added.
For the sake of complete transparency and availability
of data, the database can also be combined with ad-
vanced software solutions through which data is pre-
sented on mapping content. One suggestion is to use
the GIS - geographical information system. Through
this application, a link to the database can be made on
the maps to provide decision makers a more meaningful
and accessible overview of available human and mate-
rial resources. Finally, databases are also needed for the
last phase of the emergency management cycle. It is a
recovery phase. During this phase, decision makers need
to look through the database to find out what resources
they have in order to complete the rehabilitation phase
and return life conditions to normal.

It is also important to point out that the content of
databases on human and material and technical resourc-
es depends on several parameters, such as end users and
the extent of the territory to which the database relates.
Only up-to-date data have to be part of the database.
Without up-to-date data, meaning and importance are
lost, as is the inability to make the right decisions.

3. SOFTWARE SOLUTIONS FOR DATABASES
ON HUMAN AND MATERIAL — TECHNICAL
RESOURCES IN THE EMERGENCY
MANAGEMENT

We will use the example of the possible software so-
lution for a database on human and material - techni-
cal resources in the Sector for emergency management
as an organizational unit of Ministry of interior of the
Republic of Serbia.

Considering that these resources are distributed on
the whole territory of the Republic of Serbia, where the
majority of these resources are state-owned as the equip-
ment of the Ministry of the interior, the most optimal
solution is to have a database for managing human and
material - technical resources as the user application
of information system of the Ministry of the interior.
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IT system of the Ministry of interior has an adequate
IT infrastructure for this task. Data entry into the da-
tabase would be performed by the persons responsible
for updating the situation in each of the 27 territorial
organizational units of the Sector for emergency man-
agement. Upon entry, the data should immediately be-
come available to decision makers both locally and at the
headquarters of the Sector for emergency management.
The presentation of the data contained in the reports
should be flexible and adjusted to the current situation
and the requirements of the management.

It should also be defined access control for the da-
tabase and different permissions for data entry, then
the production of specific reports as well as for user
administration, modification of data nomenclature, or
for customization of the data set to be entered into the
database. The software should be used primarily by em-
ployees of the Sector for emergency management of the
Ministry of interior, and, if necessary, through certain
services, it should be allowed limited access to other in-
stitutions of importance that need the above informa-
tion. Data insight should be vertical, meaning that deci-
sion makers at the national level should have complete
access to all data, while at the regional level it should
be restricted to the regional unit and the neighboring
regional units.

It is important to note that it is necessary to repli-
cate the database to another, physically remote location,
which in the event of failure and termination of the pri-
mary site will assume its role and allow the smooth op-
eration of the service.

If we take into account the existing software solu-
tions for database development it is obvious that there
are several options. One of the simplest is to use excel
files that would be used with multiple addresses. With
this solution, and if we have a local area connection, all
users in the network can have access to any file. Not
only that, but any changes made to the file can also be
tracked. We can also set which users would have access
to the file [6]. In this way, local users can create a data-
base with the number and specifications of various re-
sources that can be activated in the event of emergencies
oflocal character. In addition, through shared excel files,
decision makers at the highest level can have access to
the same database and thus make optimal decisions on
how to help local authorities. The disadvantage of this
software solution is the fact that it is very slow in case
you have to make the quick search as well as to generate
reports. The next option is to use MS Access. Micro-
soft Access is a Database Management System (DBMS)
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from Microsoft that combines the relational Microsoft
Jet Database Engine with a graphical user interface and
software-development tools. It is a part of the Microsoft
Office suite of applications, included in the professional
and higher editions. It stores data in its own format
based on the Access Jet Database Engine. Like relational
databases, Microsoft Access also allows you to link
related information easily. For example, customer and
order data. It can also import or link directly to data
stored in other applications and databases. MS Access
can also understand and use a wide variety of other data
formats, including many other database file structures
[7]. These are some of the features that can be useful when
creating a database on human and material and technical
resources in emergency management by MS Access.

One good example is a software solution for creat-
ing a database of health facilities and resources that can
be activated in case of natural or man-made disasters.
It is called the LiveProcess Emergency Manager. It is a
proven system for emergency preparedness planning,
mass mobilization, real-time coordination and tracking
healthcare emergency management platforms for every
type of healthcare organization and agency. Hospitals
and health systems, ambulatory centers, home health
agencies, nursing homes, and public agencies use Live-
Process Emergency Manager to prepare for and respond
to disaster events and for everyday coordination [8].

As an example of good practice, we can use the pro-
ject "Disaster Reduction, Standardized Hazard Analysis
and Risk Evaluation (DR SHARE"), which was created
as a result of the cooperation of several institutions from
Serbia, Croatia and Bosnia and Herzegovina. The main
aim of this project is to improve risk management with
the reducing the consequences, intensity and frequency
of natural and man-made disasters, as well as protecting
the population, the environment and property through
the exchange of good practices, harmonizing method-
ologies in the three countries and creating new IT solu-
tions that can help manage risks in the border region be-
tween Croatia, Serbia and Bosnia and Herzegovina [9].

The next example is connected with the project "Sup-
porting the Management of Natural Disasters Risk - Com-
prehensive Early Warning System". The project "Supporting
the Management of Natural Disasters Risk - Comprehen-
sive Early Warning System" is implemented by the Public
Investment Management Office, as a new body of the Gov-
ernment of the Republic of Serbia, with the support of the
World Bank and with donations from Switzerland. One of
the results of this project is a new digital platform - The Dis-
aster Risk Information System (DRIS). The Disaster Risk
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Information System (DRIS) is an integrated emergency
management system that contains all the digitized rel-
evant information that exists in the disaster risk assess-
ments and protection and rescue plans of all emergency
management levels in the Republic of Serbia. Data can
be accessed from the DRIS platform from many differ-
ent levels so that the local self-government units will be
able to see the current state of affairs, which through
this platform also updates the data, but also the state
administration bodies, especially the Sector for emer-
gency management. Through the use of accurate and
up-to-date information, the efficient exchange of infor-
mation, and the faster involvement of entities at differ-
ent levels, the information system will enable a more
effective response to risks and disasters. Until now, at
the Serbian-Korean Information Access Center (SKIP
Center) as a part of the Ministry of Public Administra-
tion and Local Self-Government, trainings were organ-
ized for representatives of local government units to
use the new application (DRIS) [10], . It is expected
that this application will greatly contribute to a more
efficient and effective response in emergencies. It is im-
portant to note that disaster risk assessments identify
risks, their level and degree of acceptability. Measures
to be taken to mitigate risk are also suggested in the risk
assessment. Later, the plans for protection and rescue
specify the activities to be carried out in accordance with
the identified risks. Plans also provide information on
human and logistical resources that should be used in
real emergencies. This confirms that the Disaster Risk
Information System (DRIS) is a good example of the
database on human and material - technical resources
in emergency management.

International cooperation is also a significant fac-
tor in emergency management. Natural disasters, such
as floods, often affect multiple states simultaneously.
In addition, in some situations, states can not respond
independently to an emergency, so they need assis-
tance from other countries. Assistance can be provided
in the form of rescue forces and operations teams or
through humanitarian assistance, equipment and relief
supplies. One example is the database that is used by
European civil protection and humanitarian aid op-
erations as a part of the European Commission. The
European Emergency Disaster Response Information
System (EDRIS) is a database that lists annual contribu-
tions made by the Member States' Ministries of Foreign
Affairs and the European Commission's Civil Protec-
tion and Humanitarian Aid Operations (ECHO) for the
delivery of humanitarian assistance to people affected
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by natural or man-made disasters worldwide. It also
provides information on how much each EU Member
State contributes to a disaster response operation and
to which area. EDRIS contains records of humanitarian
aid contributions dating back to 1999 and it is free of
access for reporting purposes. However, recording na-
tional humanitarian aid contributions and data input is
restricted to the Member States' Ministries of Foreign
Affairs. Member States are responsible for encoding
the information. Information on EU funding is trans-
ferred from EDRIS to the global humanitarian Financial
Tracking System managed by the UN. EDRIS also feeds
in data into the EU Aid Explorer — an EU-wide database
on humanitarian and development aid funding [11].

4. THE POTENTIAL USE OF NEW SOFTWARE
SOLUTION

In the previous parts, the basic characteristics that
the new software solution should satisfy are presented.
It is necessary to indicate how the practical realization of
the software solution should look and what advantages
the use should bring.

Firstly, a software solution that should be used is
a database created in a way that allows the useful and
functional queries to be asked by end-users. It is very
important that the database at the start is adequately
created and adapted to the end-users, in this case to the
decision-makers of different levels in emergency man-
agement. This means that the masks that make up the
database provide a clear overview of the data needed to
make a decision during some emergency situations. For
example, if a flood occurs, the decision-maker needs
to see through the database the schedule of the nearest
teams with boats that can participate in the evacuation
of the endangered population. Or, if an earthquake has
occurred, decision-makers need to inspect the nearest
entities to the endangered area that have machinery
that can be used to excavate the rubble. In most cases
someone who makes a decision before or during an
emergency situation is limited in time. Therefore, it is
necessary that the software that would be developed for
these needs, or the database, be simple for end users
and at the same time to provide the ability to easily and
quickly search for data in order to make an efficient and
effective decision. Secondly, attention must also be paid
to what data is entered into the database. The validity
and accuracy of the data is very important. Incorrect
data can lead decision makers in the wrong direction.
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In the area of emergency management, one wrong deci-
sion can cause a series of negative consequences that are
reflected in human casualties or material damage. This
is just one of the reasons why it is necessary to enter
only accurate and current data when creating a database.
Moreover, it is important to have trained people who
will enter data relevant to this type of database. Further,
the importance of developing such software and data-
base is reflected in several facts. It often happens that de-
cision makers do not have enough information and data
in situations when minutes decide on someone's life in
situations of threat from floods, fires, earthquakes and
more. However, if they have a modern database with
the ability to make quick queries and obtain accurate
data on human and material - technical resources, they
will greatly facilitate the decision - making process. In
addition, software that should enable compatibility with
GIS layers should also provide the ability to make opti-
mal decisions. One of the benefits that is provided is the
connection with other databases that contain data of im-
portance for emergency management. Examples are ca-
dastral databases, then demographic and infrastructure
databases. Linking databases on the human and material
and technical resources with the aforementioned data-
bases, allows users more opportunities to direct them
towards the efficient and effective solutions. In this way,
the possibility of mapping and displaying data on maps
of different formats is obtained. This is another option
that complements software or a database intended for
decision makers in emergency management. Current
practice shows sporadic examples of such databases
used in the world. However, countries that do not have
adequate databases on human and material and tech-
nical resources have visible problems in allocating the
forces of the system of protection and rescue. By de-
veloping the database they should get a useful tool that
can be used in various emergency situations and thus
to contribute to the reduction of human casualties and
consequences for property and material and cultural
goods. In terms of the financial aspect, it is obvious that
significant financial resources would not be allocated for
the development and further use of such databases. One
of the disadvantages is that the database on human and
material resources must be constantly updated. It must
not happen that inaccurate or outdated data is in the
database. This can cause later problems when making a
decision during an emergency.
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5. CONCLUSION

Practice shows that after every natural and man-
made disaster, an adequate analysis is required. The ana-
lyzes conducted have shown as one of the main conclu-
sions that a lot depends on timely decisions and optimal
allocation of resources. Most decision makers seek ac-
curate data and information to make optimal decisions.

Database on human and material - technical re-
sources can be a very useful tool in emergency manage-
ment. Properly set parameters, updated data, and search
and reporting criteria make databases very useful for
emergency responders. Without databases, it is difficult
to expect that optimal resource allocation will be made.
A complete inventory of the information needed during
the emergency response is often lacking, as well as a good
structure for storing the information. The data structuring
would facilitate fast access to a desired piece of informa-
tion, as well as the automation of analysis of the informa-
tion, and its use in the decision-making process. A database
system provides for these: an organized way of storing the
information, mechanisms that enable fast access, and func-
tionality for the analysis of the information [12].

It is very important to have developed databases at
all levels, both nationally and locally. In addition, it is of
great importance that the database is up-to-date in order
to provide decision makers in emergency management a
platform for optimal allocation of human and material
and technical resources.
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