to be educated continuously in the field of DRR. Important challenge of the advanced researchers and experts is to
ensure that knowledge and skills, gained by the children in the DRR training centres during primary and secondary
school will be useful throughout their lives. Major milestone in improving the children's knowledge is developing their
cognition competencies and skills to deal with geospatial data and information. It is expected that the child have a
"pasic" understanding of the terms Geography and Information from the primary and secondary school. Collaboration
between schools and universities, involving undergraduate and postgraduate students in DRR education at schools,
coupled with contemporary tools and technologies providing geospatial information is an effective approach for
increasing resilience of youth generation against disasters and accidents (Lopes et al., 2012).

International DRR strategies and initiatives (UNISDR, 2018) include headline targets for adequate crisis management
tied to population education. Recently, a special attention is paid on the inclusion and popularization of the education
and training related to natural disasters at school (Seballos et al., 2011). DRR education should be based on: (i) selected
pedagogical approaches, (ii) positive impact on pupils and (iii) experimental training to include them in actual disaster
preparation and real-life lessons to respond to the real human experience. The acquired experience in the field of Early
Warning & Crisis Management (EW&CM) has shown that the non-specialists, students and children have to be
educated in disaster preparedness and relevant special topics, including how geoinformation from a wide range of
available paper and multimedia materials can be quickly and easily extracted and visualize. It is very important to use
the proper tools to develop and improve the spatial thinking skills of the young people (e.g. Bandrova et al., 2015;
ISDR, 2018).

The International Cartographic Association (ICA) is active in the process of teaching people how to make and use maps
created for early warning, nature risks and disasters, for emergency needs. ICA follows resolutions and agreements
from World Summit on Sustainable Development and mainly United Nation Hyogo Framework. The results are coming
in the form of organization of various meetings and seminars as well as propagation of the cartography and geographic
information understanding in the risk processes and crises management (Konecny, 2008). One of the main role of the
ICA commition on EW&CM is to search and find the right way for preparing better educational materials to support
teachers in their role as educators. Education specialists and children can perform simulation exercise to demonstrate
how young children can apply their skills in responding to emergency situations, while educators were able to interact
with the children using child-centred and inclusive methodologies. With cross-sectoral commitment and consistent
work developing education curriculum and training materials for DRR, there is reassure that all children, including
children with disabilities, will enjoy safer lives and more resilient schools. We could show here many examples in this
direction such as: (1) Simulation game of natural disaster in Indonesia: educational simulation game that dealls with
disaster understanding and prevention; conveys messages written in the answering cards that help students to
understand what natural disaster is and how some actions can reduce the impact of disasters; (2) Algeria provides to
students posters, booklets, brochures, books, emergency “Go” Bags, site-based exibit; (3) Iran proposes earthquake
preparedness planning in school, supplying with textbooks, educational materials and tools; (4) In Turkey there are
several national projects in which educational materials are elaborate; distance learning programmes, awareness and
measures for disaster risk mitigation and climate change adaptation; (5) India proposes educational materials, models of
flood, cyclones, different games; (6) USA and Australia provide web-based activities, school kits and classroom
activities, audio visual resources for education and training.

BRIEF OVERVIEW OF BULGARIAN EDUCATIONAL INITITIVES RELATED TO DISASTER
PREPARADNESS

Bulgaria is prone to natural disasters, such as floods, heavy snowfalls isolating mountainous populations, and seismic
activity (BG, 2017; NSI, 2018; EM-DAT, 2018). The potential impact on children and families ranges from damage to
households and assets to human casualties. The Government has capacity to respond as well as access to significant
financial support from the European Union in the event of an emergency, but there is a need to introduce a child- and
gender-sensitive approach in the DR preparedness and response.

Bulgarian educational system provides limited knowledge and does not sufficiently develop the skills of children and
students of different age to deal with situations or events that are extraordinary, such as natural disasters. To answer
these needs, a conceptual framework for Educational Disaster Centre “Save the children life” establishment at UACEG,
Bulgaria, is stated, considering that the children are very capable to adopt innovations quickly, to develop their own
innovative solutions to real challenges, and take advantage of complex concepts to reduce risk in disaster situations
(Bandrova et al., 2015). The education in the EDC aims to contribute to developing child' skills to act appropriately for
their own safety in case of emergencies. Such educational initiatives at national or international level are also supported
by the UN Office for DRR (www.preventionweb.net) and UNICEF (UNICEF, 2018). Spatial thinking should be taught
at all levels in the education system. With advances in the tools and technologies of computation, developing spatial
thinking is more readily possible today, but concomitantly, improved cognitive abilities are necessary, to take advantage



of rapidly changing support systems. Spatially literate students should be lifelong learners using advantages of the
modern tools and technologies.

Following the trends traced by the Committee on Support for Thinking Spatially (CSTS, 2015), this educational
challenge, in general, is threefold: (1) to provide pupils, children, and youths with experience using low-tech tools
(paper, pencils, protractors, compasses, etc.); (2) to provide students with opportunities to learn several general-purpose,
high-tech applications that support spatial thinking (e.g., Excel, PowerPoint); and (3) to develop the skills that will
allow them to learn new low- but especially new high-tech applications (e.g., Bandrova et al., 2015; Savova, 2016). The
disaster preparedness as well as rapid and adequate disaster response includes knowledge on proper use of thematic
maps, other graphic materials and multimedia products, reading special symbols in these materials. This knowledge
couples the ability to read and to construct such symbols.

Educational programs for students' disaster response in Bulgaria as a general concept is suggested by Marinova and
Kehayova (2016). Taking into account the specificities of Bulgarian educational system and already achieved results
until 20186, a critical overview of available educational materials, books, posters, etc. elaborated within the framework
of EU or nationally funded projects, is carried out. The main shortages discovered in this analysis are the lack of
educational and training materilas of all major natural hazards concerning Bulgarian territory; the content, design and
useful information, are not sufficiently well adapted for the children at different ages; regularly provided National
reports for DRR do not include information about the development and implementation of educational materials for
children in the Bulgarian school curriculum. The concept of disaster response education programs comprises three
different levels of education, consisting of lectures and training in four main modules: "Types of disasters"”, "Disaster
Assessment and Preparedness”, "Disaster Protection and Response™”, and "First Aid". The proposed educational
programs aim to teach students what to do and how to react before, during and after a disaster, providing them
knowledge and building up skills to cope with unexpected situations.

The best way to teach children is to play games with them. By game the children will be not only teached but also will
understand their opinion about different details in the process of EW&CM, to encourage them to use maps (see Figure
1) and to take better decisions for their safety behaviour (Bandrova and Milanova, 2011). The main task is to study
children’s understanding of maps for EW&CM and to perform similar researches at national and international level, for
example in Austria, Bulgaria, Czech Republic and Slovakia (Bandrova at al., 2010). Another reason to do such
researches is to increase the number of children participated in educational and training activities. This will provide an
opportunity to make conclusions on the basis of statistical analysis.

Figure 1. Preparation of children to use maps

A suitable flood-proofing tool is a sandbox with an augmented reality or AR Sandbox (see Figure 2). This is a system
that can be used for real-time natural disaster simulations in laboratory conditions. It is created by Oliver Craigos and
his team at the University of California, UC Davis (Kreylos, 2015) AR Sandbox aims to combine a real sand container
with virtual topography. This is done by means of closed sensor chamber, digital projector with 3D camera, and
computer with powerful simulation and visualization software. The system enables users to create topographic models
by sand modeling, real-time, hypometric coloring, and isophytes. Its main advantage is that topographic patterns are
scanned in real time - that is, with changing the facing forms in the sandbox container to a convex surface on them, they
also change (Savova, 2016).
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Fig. 2 Architecture and realization of AR Sandbox (Savova, 2016)

Specialized education in DRR at university level in Bulgaria is provided, so far, at military academies, high schools
related to the Ministry of Interior and civil universities. The education at the military sector is predominantly oriented
towards operational actions during the response phase of the disaster management cycle. Regarding the civilians’ high
education, structural engineers have been always educated to use and apply the newest code and standards for design
and construction. Recently new efforts have been performed introducing elective courses on disaster risk management
for structural engineers at the University of Architecture, Civil Engineering and Geodesy, Sofia. New MSc program,
titted Engineering Provision against Disaster and Accidents at the Faculty of Structural Engineering
(https://www.uacg.bg) has been set together with the NATO CMDR COE (https://www.cmdrcoe.org/) and the
Academy of Ministry of Interior (https://www.mvr.bg/academy). The process of this program preparation itself has
proved to the program development team and the authors the need to expand the narrow boundaries of the construction
specialists’ education to accommodate the interdisciplinary knowledge required for effective participation in accidents
and disaster prevention.

CONCLUSIVE REMARKS

Geoinformation from different sources can be used to collect data before, during and after disasters, and in this process
the younger generation may be included as well as in developing the educational and training cartographic products. It
is still difficult to find appropriate and provide geo-data and spatial information on the Bulgarian territory with the
necessary qualities that could be useful for the purposes of the full DRR cycle. Responsible institutions which have to
carry out disaster risk management, in some cases, do not use freely or at a certain level the accessible information, and
do not taking into account the interdependence and impact of individual risk events on the human environment. This
can be confirmed by several examples over the past few years, such as floods in Varna and Dobrich in June 2014 and
flood in Burgas in October 2017.

Using geo-data and innovative methods for their collection, storing and processing is the natural way of rapid upgrading
and development with participation of the children at different ages is an approach that can successfully enhance their
culture of DR prevention. Open-ended model for educational and training centre aims to building a disaster prevention
culture and the training of younger generation from earliest childhood. Starting to work in this direction at primary and
secondary school and even earlier, these pupils will be educated students, already prepared to upgrade their knowledge
and skills to deal with natural disasters, to contribute to the development of relevant disaster preparedness policies and
for their effective implementation. proper measures need to be taken to change of the school national curricula and to
include the education and training topics related to acquaintance with main types of disasters, disaster assessment, DR
preparedness, protection and response, and first aid. Forming educational networks, working with parents, partners and
governmental institutions at international, national or local level to bring about structural change, for example in
education policy, can be activities supporting DR preparadness. Other can include working to improve education,
legislation and increase the resilience by proper tools for developing prevention capacity at the individual and
institutional level. Schools and training centres like "Save the Children’s Life" can recognised as focal points in DRR
and involved in community education and advocacy programmes.
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