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4 Stefan Stefanov

I. GENERAL CHARACTERISTICS OF THE PhD THESIS

Topicality of the problem

Climate-related events such as floods, storms, heat waves, snowfall and droughts account for
nearly ninety percent of all major disasters in the last two decades. Bulgaria is exposed to a number
of natural threats such as floods, landslides, earthquakes, forest fires, droughts, strong winds, heavy
snowfall, extreme temperatures and hail. The disasters caused by these phenomena have adverse
economic effects on the country. According to Bulgaria's National Statistical Institute (NSI), natural
disasters and fires have caused nearly 1 billion US dollars in damage. from 2010 to 2019. Over 600
million US dollars was spent during this period for recovery, and others over 100 million US dollars
are invested in rescue and emergency activities. The risks of disasters facing the country are
expected to increase in view of growing urbanization and industrial development and climate
change. For this reason, the development of innovative methods to support decision-making in
natural disasters plays an important role in the sustainable development of the country.

According to the report of the European Commission (EC) in 2018, forest fires have affected
more countries than ever before. These fires also have a significant impact on the ecological balance
of the planet. The data show that with regard to some of the indicators for the occurrence of forest
fires in Bulgaria, the average values typical for the Mediterranean region have been reached and
even exceeded many times [1].

According to the international disaster database "EM-DAT", since 1977 45 major disasters
have been registered in Bulgaria, and more than 85 percent of them are related to meteorological
phenomena. These disasters cause direct damage of more than 1.4 billion US dollars. Floods and
extreme temperatures are the most common, with floods being responsible for most of the direct
damage and population affected. Floods cause enormous damage to public and private buildings
and cultural heritage sites, destroy or damage bridges, dikes and dams, disrupt drinking water
supply systems, trigger landslides and flood agricultural land.

Geographic Information Systems (GIS) are modern, multifunctional, computer-based
technologies that not only visualize objects in geographical space through digital mapping, but also
allow the integration and analysis of interdisciplinary attribute data in a geographical context. Thus,
they become a powerful tool for planning, designing and making management decisions in all
public spheres and businesses of different nature and scale. One of the applications of GIS
technologies is mapping and cartographing and making specialized maps of areas at risk of floods
and maps of the threat of floods, fires and more natural disasters [2].

The relevance of the topic is determined on the one hand by the presented data on the huge
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damage caused by wildland fires and floods to economies, flora, fauna and human health worldwide
and on the other hand by the ability of GIS to create applications to support of solutions in cases of
wildland fires and floods.

Object and subject of the research

The object of research are innovative methods for creating Web GIS applications for
wildland fires and floods.

The subject of research is open source software and software tools for the development of
information system IS supporting decision making in case of wildland fires or floods.

Goals and tasks

The goal of the PhD thesis is:

e at the theoretical level - to study methods for developing web GIS applications and to
present a methodology for developing IS, supporting decision-making in cases of
wildland fires or floods.

e at the empirical level - to develop and test IP to support decision-making in cases of
wildland fires or floods.

The following scientific tasks can be systematized:

1. Theoretical analysis of basic concepts related to the development of IS, supporting
decision-making in wildland fires or floods - wildland fires, floods and Geographic
Information Systems (GIS).

2. Presentation of a methodology for creating IS supporting decision-making in wildland
fires or floods;

3. Development of IS to support decision-making in wildland fires or floods.

4. Collection, analysis, evaluation and processing of available geospatial data for
wildland fires and floods;

5. Selection of appropriate software solutions for the development of web GIS
applications, in connection with the available open source web GIS software products,
in terms of cross-platform integration with stable interoperability of geospatial data;

Abstracts of Dissertatiions 2021 (3) 3-27



6 Stefan Stefanov

6. Approbation of the developed IS, supporting decision-making in wildland fires that
have occurred in the area of State forestry "Zlatograd".

7. Approbation of the developed IS, supporting decision-making for flood risk in Syunik

region, Kapan city in Armenia.

Methods

As the topic of the PhD thesis requires the application of an interdisciplinary approach in
conducting research, the following methods were used to perform the research tasks:

1) on atheoretical level:

e Dibliographic;

e comparative;

e descriptive;

e mathematical methods.

2) at the empirical level:

e (Quantitative;

e analysis, synthesis, generalization;

e modeling.
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Il. VOLUME AND STRUCTURE

The full volume of the dissertation is 122 pages. It consists of an introduction and four
chapters. The list of references contains 107 items. The work includes 6 Appendices. The text of the
dissertation includes 5 tables and 57 figures.

I11. CONTENT

The introduction clarifies the relevance of the problem and presents the methodological
parameters of the dissertation, structure, object, subject, goals and objectives.

CHAPTER 1. General information on fires and floods, statistics and similar
applications

The first chapter provides a theoretical analysis of the concepts included in the dissertation
research: wildland fires, floods, Geographic Information System, European Forest Fire Information
System (EFFIS), Advanced Fire Information System (AFIS) and European Flood Information
System (EFAS). Official statistics on fires in the period from 2009 to 2018 and floods in the period
from 2010 to 2019 in Bulgaria are presented.

Main conclusions to Chapter 1:

1) Based on the review of forest fires and floods in Bulgaria from the report provided to
the JRC on fires and the NSI on floods, it can be concluded that it is necessary to use
GIS for mapping, modeling and visualization of these natural disasters.

2) With the development of GIS technologies, opportunities are provided for analysis and
visualization of geospatial data in the event of natural disasters, in particular in the
case of floods and forest fires.

3) From the considered systems (EFFIS, AFIS, EFAS), [3,4,5] for monitoring forest fires
and floods based on satellite images, we can conclude that it is necessary to build
similar systems at the local level to visualize geospatial data.

CHAPTER 2. Methodology for developing an information system to
support decision-making in cases of wildland fires or floods

The second chapter presents a methodology for developing IS to support decision-making in
forest fires or floods. Two models that are basic for the development of the Web GIS application are
considered: "Model simulating the development of forest fires”, "Empirical model with the
construction of a digital terrain elevation model for the surrounding geometry of the area." An
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8 Stefan Stefanov

"open source architecture for developing a web GIS application™ is proposed (Figure 1).
The following components are required to develop a web GIS application (Figure 1):

e Spatial Databases that can provide random access to a huge set of data,
processing queries related to spatial relationships. Software that can provide
editing and visualization of data from the database, as well as management,
quality control of data.

e Cartographic software that reads spatial data from the database, applying rules
for formatting and displaying images.

e Server providing a software framework for customizing applications. The map
server stores pre-created image tiles and maintains them quickly to make the
map refresh faster.

e A web component that can provide visualization of maps in a web browser and
create requests to the server.

Components for
visualization of maps in
web browser

Server

R <,F' GIS
% software

Figure 1. Open source architecture for developing a web GIS application

"Conceptual model of decision support IS in wildland fires or floods" is presented in (Figure
2).
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This model is developed on the proposed open source architecture for developing Web GIS

applications. It includes the following modules:
e web GIS application;
e OpenWeatherMaps connection with meteorological data;
e EFFIS/EFAS link to satellite data;

e interactive learning module.

Figure 2. Conceptual model of IS supporting decision making in wildland fires or floods.

Main conclusions to Chapter 2:

1) Based on the presented models, the methodology for building IS has been developed,
supporting decision-making in the operating room or in the field in case of wildland

fires or floods.

2) The methodology includes: creation of geospatial data, open source architecture for
web GIS application development and conceptual model of IS supporting decision
making in the operating room in case of wildland fires and floods.

Abstracts of Dissertatiions 2021 (3) 3-27



10 Stefan Stefanov

3) The Rothermel model has been chosen as the theoretical basis for the wildland fire
simulations, which will be presented in the next chapter.

4) The theoretical substantiation of the information system supporting decision-making
in case of flood risk uses an empirical model with construction of a digital model of
the terrain for the riverbed and surrounding geometry of the zone.

CHAPTER 3. Web GIS application architecture

The third chapter presents the architecture and software implementation of a Web GIS
application, which is part of the IS supporting decision-making in wildland fires or floods.

The web GIS application is presented in Figure 3, which is part of an information system
to support decision making in cases of wildland fires or floods. The application consists of
six layers:

e The first layer is GIS software, which processes the data obtained after
simulations by the method of Rothermel fires and floods on an empirical
model with the construction of a Digital Terrain Model for the riverbed and
the surrounding geometry of the area.

e The second layer is a database for storing geospatial data. The geographical
database differs essentially from other databases only in that it has a spatial
distinction and in this sense refers to a specific territory. The objects in it
have a specific location and have spatial relationships.

e The third layer is a plugin that allows you to convert data to a GeoJson file
format.

e The fourth layer is the Web GIS application development environment.
e The fifth layer is the server environment.

e Visualization in a browser is done through a library for visualization of
geospatial data on the Web, which builds the sixth layer.

Abstracts of Dissertatiions 2021 (3) 3-27
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Visualization

| Server environment ‘

I Development environment ‘

I Plugin \

| Database ‘

I GIS software ‘

Figure 3. Web application architecture

Software implementation of the web GIS application

To implement the proposed architecture for the development of a web GIS application, which
is part of the IS supporting the decision-making in the operating room in case of wildland fires and
floods, the following software solutions were used (Figure 4):

Open Layers

Geoserver

Web App Builder Plugin

|
|
| Boundles WEB SDK
|
|

PostgreSQL Database

QGIS open source software

Figure 4. Software implementation of the Web GIS application
1) QGIS software

Abstracts of Dissertatiions 2021 (3) 3-27



12 Stefan Stefanov

QGIS is open source GIS software that visualizes, manages, edits, analyzes data [6].
QGIS includes:

e analytical functionality through integration with GRASS (Geographic Resources
Support System for Analysis),

e SAGA (Automated Geoscientific Analysis System),

e Orfeo Toolbox, GDAL / OGR (Abstraction Geospatial Data Library) and many
other algorithm providers.

QGIS runs on Linux, Unix, Mac OSX and Windows and supports many vector, raster and
database formats and functionalities.

2) Database — PostgreSQL

PostgreSQL is a powerful, object-oriented relational open source database system that uses
and extends the SQL language, combined with many features that safely store and scale the most
complex data loads and can store geospatial data [7]. PostgreSQL has the ability to:

e Geospatial definition of diverse types of geographical objects with different
dimensions - point, line and polygon.

e Multidimensional indexing of various geo-objects for speed of access.

e Application of geospatial functions on some of the objects, in relation to
inquiries about geospatial characteristics and relationships.

3) QGIS plugin WebAppBuilder

The Qgis WebAppBuilder plugin provides the ability to convert raster and vector layers into a
geoJson file, which is convenient and easy to use [8].

4) 1S development environment to support decision-making in the operating room in case
of wildland fires and floods.

The IS development environment is Boundless WEBSDK, which provides tools and libraries
for building JavaScript-based applications. Boundless WEBSDK uses the JavaScript React
framework (a library of JavaScript to build user interfaces) to provide modular components that can
be used to develop web-based applications [9].

Main conclusions to Chapter 3:

Abstracts of Dissertatiions 2021 (3) 3-27
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1) The architecture of the Web GIS application is described, which is part of the IS,
supporting decision-making in the operating room or in the field in case of wildland
fires or floods.

2) Asoftware implementation of the web GIS application in question is presented

3) A methodology for developing a web GIS application is presented, which includes
conversion of geospatial data into geoJSON file format, programming with JavaScript,
HTML and CSS programming languages, which provide the full functionality of IS
and visualization of data on wildland fires or floods.

CHAPTER 4. Application in practice

In the fourth chapter are presented and tested IS for decision support in forest fires in the
area of State forestry "Zlatograd” (Figure 5) and in case of flood risk in the area of Syunik, Armenia
(Figure 8).

Web application to support decision making in cases of forest fires

General information about the test zone State forestry "Zlatograd™ and implementation of the
application for wildland fires.

The application of IS, decision support in the operating room in case of wildland fires is
focused on specific test areas. These areas cover Natura 2000 sites [10] located in the municipalities
of Zlatograd [11], Madan [12] and Nedelino [13]. The information system was developed within the
Cross-border project under INTERREG VA "Greece-Bulgaria 2014-2020", called: "Protection of
biological diversity in NATURA 2000 sites and other protected areas from natural hazards through
a certified framework for cross-border education, training and support of civil protection volunteers
based on innovation and new technologies “with the abbreviation: eOUTLAND, (MIS CODE
5011437 and Reg. No. 1672), [14].

Description and implementation

When starting the Web application from index.html, the initial screen of the IS opens (Figure
5), which is developed with program code presented in Appendix 2 and Appendix 3.

Abstracts of Dissertatiions 2021 (3) 3-27



14 Stefan Stefanov

Wildland fires Zlatograd

Wildland fires
Weather forecast
Curent situation EFFIS

Training

Figure 5. Main menu of the Web application
The following buttons can be selected from the main menu:

o Wildland fires;

. Weather forecast;

o Current sitiation EFFIS;
. Trainig.

The Wildland fires button launches the decision support web application in the operating
room in case of forest fires (Figure 6).

Abstracts of Dissertatiions 2021 (3) 3-27



INNOVATIIVE METHODS TO SUPPORT DECIISIION--MAKIING IN WIILDLAND FIIRES OR FLOODS 15

= Widiand firos < NmE N\ &8 v +

D000

Figure 6. Wildland fires application main screen
Main functionalities of the Web application for wildland fires:

e Main menu - the various predefined layers are displayed, which are displayed in
the application. They can be turned on, off, their transparency can be changed,
the location of the selected layer can be approached, their order can be changed
and a new user-defined layer can be displayed by dragging and dropping. The
application has a function for searching objects, places, settlements, etc. The
application has built-in Base layers that are open source, such as OpenStreet
maps, satellite maps, etc., and can be switched according to user requirements.

e Zoom in function - with the help of the button the user has the opportunity to
zoom in on the object of his interest.

e Zoom out function - with the help of the button the user has the opportunity to
move away from the object of his interest.

e Geolocation function - based on the location of the network, this function
visualizes the location of the device that uses the application.

e Scaling - this feature allows the user to return to the original scale set in the
application.

e Login function - allows the user to log in and upload new files containing GIS
layers.

Abstracts of Dissertatiions 2021 (3) 3-27



16 Stefan Stefanov

e Drawing function - allows the user to quickly add a new point (fire) object or
polygon (fire zone) to an existing layer to be displayed in real time.

e Function for exporting a map in .png format

e Measurement function - allows the user to measure the distance between two
or more points as well as to calculate the size of the selected study area.

e Print function - allows you to quickly print a map on paper.

e Selection function - allows the user to choose from the various functions of the
layers as well as to remove the selection.

e Navigation feature - This feature makes it easier to zoom in, out, and move
maps on mobile devices.

Working with layers involves selecting a substrate / base layer / as the base layers can be
selected by the user.

The web application has a set of predefined layers that provide different types of data that can
help users get information about previous fires in the area as well as fire zones.

In addition, the web application provides information on storage facilities for fire-fighting
materials, as well as what tools are included in them to fight fires.

The order of the layers can be changed in real time by dragging.

Predefined layers can be turned off or on according to different user needs. Their transparency
can also be changed.

Working with layers includes:

1) Zoom - the button allows the user to navigate to the selected layer, and when pressed
the screen is as close as possible to the selected layer;

2) On/Off - this button allows the user to turn on or off a layer depending on the needs;

3) Additional menu - the button opens additional functionalities when working with
layers, opening a menu consisting of:

e Transparency - the button allows the user to specify the transparency of the
layers;

e Download - the button allows the user to download the selected layer, using the

Abstracts of Dissertatiions 2021 (3) 3-27
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drawing function to register a new fire on his device;

e Filter - the button allows the user to choose exactly what data he wants to
visualize from the given layer.

The Web application has a Pop up function (Figure 7) and when marking an object (storage of
fire-fighting materials and tools) the necessary data of the groups of firefighters or volunteers
operating in the field or in the operating room are visualized from the map.

Figure 7. Storage for materials and tools

These data provide more detailed information on the location, type of materials and tools and
their availability, so that teams of volunteers and firefighters working in the field can see the nearest
storage to the site of the fire.

Figure 7 visualizes information about the location, materials and tools for wildland fire
fighting, which are stored in the selected repository.

Working with IS to support decision-making in the operating room and in the field in case of
forest fires allows firefighters or volunteer teams in the event of a wildland fire to obtain
information about the location of storage facilities with available firefighting materials. The IS
allows the registration of a fire through a drawing function and for greater accuracy the GPS
coordinates of the device they use are used.

The Web GIS application part of IS for decision support in the operating room in case of
floods is focused on specific test areas. They cover the Gegi Dam and the Geganush tailings pond in
Armenia. It was developed within the framework of DG ECHO project: “Alliance for disaster Risk

Abstracts of Dissertatiions 2021 (3) 3-27



18 Stefan Stefanov

Reduction in Armenia” with acronym: ALTER and Grand Number: 783214 [15].

The data for the development of decision support IS in the case of floods in the Syunik region
of Armenia were provided by the American University of Armenia and the Institute of Geological
Sciences (Armenia), and are also available in their databases.

When starting the IS from index.html, the initial screen of the IS opens (Figure 8).

ALTER-Flood

Flood hazard and risk in Armenia
Weather forecast

Curent situation EFAS

T O

Training

Figure 8. Home screen of the Flood Web Application
The following buttons can be selected from the main menu:
e Flood hazard and risk in Armenia;
e \Weather forecast;
e Current sitiation EFAS;
e Training.

The "Flood hazard and risk in Armenia™ button launches the decision support application in
the operating room in case of flooding.

The flood app aims to visualize how the tidal wave will propagate in the event of a flood. It
shows the most vulnerable buildings such as schools, kindergartens, etc. The application provides
information about the nearest and endangered buildings. It thus provides the necessary data and

Abstracts of Dissertatiions 2021 (3) 3-27
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information to on-site groups that will be useful in responding to and deciding in the event of a
flood.

The main features of the flood application are shown in Figure 9.

= Flood hazard and risk in Armenta
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Figure 9. Main window of the flood application

1. Zoom in function - with the help of the button the user has the opportunity to zoom in
on the object of his interest.

2. Zoom out function - with the help of the button the user has the opportunity to zoom
out from the object of his interest.

3. Geolocation function - based on the location of the network, this function visualizes
the location of the device that uses the application.

4. Scaling - this feature allows the user to return to the original scale set in the
application.

5. Main menu - here are the various predefined layers that are displayed in the
application. They can be turned on, off, their transparency can be changed, the
location of the selected layer can be approached, their order can be changed, and a
new user-defined layer can be displayed by dragging and dropping. The application
has a function for searching objects, places, settlements, etc.

6. Drawing function - allows the user to quickly add a new object (flood area) to an
existing layer to be displayed in real time or to be saved for later analysis.
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7. Photo function - allows you to export a map in photo format.

8. Measurement function - allows the user to measure the distance between two or
more points, as well as to calculate the size of the selected study area.

9. Selection function - allows the user to choose from the various functions of the layers
and also to deselect.

10. Easy navigation feature - this feature allows you to easily zoom in, out and move
maps on mobile devices

The base layers can be changed according to the user's requirements. Predefined layers: they
can be turned off or on according to different user needs. Their transparency can be changed. The
application has a rich set of predefined layers that provide different types of data that can help users
to analyze the current situation or review different scenarios for the development of the tidal wave
in case of a dam failure. The order of the layers can be changed in real time by dragging.

Working with layers (Figure 10):
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Figure 10. Working with layers

4) Zoom - the button allows the user to navigate to the selected layer, and when pressed
the screen is as close as possible to the selected layer;

5) On/Off - this button allows the user to turn on or off a layer depending on the needs;

6) Additional menu - the button opens additional functionalities when working with
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layers, opening a menu consisting of:

e Transparency - the button allows the user to specify the transparency of the
layers;

e Download - the button allows the user to download the selected layer, using the
drawing function to register a new fire on his device;

e Filter - the button allows the user to choose exactly what data he wants to
visualize from the given layer.

IS, decision support in the operating room in case of floods has a function to pop up an
information window when marking an object on the map as the most vulnerable buildings in case of
floods such as schools, kindergartens and others.

The information window displays detailed information about the location and type of the
building so that the field teams can assess which is the closest vulnerable point in case of flooding.

Main conclusions to Chapter 4:

1) The information systems supporting decision-making in cases of wildland fires - State
forestry "Zlatograd" and in case of flood risk in the "Syunik" region of Armenia have
been tested.

2) The functionalities and capabilities of the IS supporting decision-making in cases of
forest fires or floods are presented.
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IV. Main deductions and conclusions
Scientific and scientific-applied contributions
Main scientific contributions in the PhD thesis:

1) An analysis of existing GIS was made, as well as a comparative analysis of open
source software - QGIS and commercial software - Esri ArcGIS;

2) An algorithm for development of Information systems supporting decision making in
wildland fires or floods with open source is presented,;

Main scientific-applied contributions in the PhD thesis:

1) A methodology for working with real data has been proposed to visualize parameters
for relief, meteorology, plant species and water resources;

2) The architecture of a web GIS application is applied, which is realized with open
source software products and tools.

3) Information Systems (IS) have been developed and tested to support decision-making
in wildland fires and floods.

Guidelines for future research
The results achieved in the PhD thesis outline the following guidelines for future research:

1) Study of the opportunities provided by the European program Copernicus for satellite
monitoring in its part for Emergency Management Services.

2) Complementing open source software applications with risk assessment algorithms
for: critical infrastructure and points of interest (Points of Interest) for different hazard
criteria (vulnerability index assessment).

3) Development of a GIS application for visualization of meteorological data generated
by the system for overlay and correction of forecast data via GRIB, WRF, ECMF,
EURO4 for forecasts and measurement of microclimatic features applied in the
operational mode of MOS schemes and NOWCASTING in forecast data.
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V. APPROBAL OF RESULTS AND PUBLICATIONS

The main results obtained in the development of the dissertation are reported in four
publications at specialized international conferences:

JIOKJIa/IBAHU B YETHPH MMyOIHMKAIIMH HA CTIEHUAIN3UPAHNA MEXKYHAPOIHU KOH(PEPEHIINN:

1. Dobrinkova N., Stefanov S. Open source GIS for civil protection response in cases of
wildland fires or flood events. The 12th International Conference on Large-Scale Scientific
Computations LSSC'19, (June 10 - 14, 2019, Sozopol, Bulgaria), Institute of Information and
Communication Technologies Bulgarian Academy of Sciences, Large-Scale Scientific Computing.
LSSC, 2019. Lecture Notes in Computer Science Springer, 11958, Springer, 2020, ISBN:978-3-
030-41032-2, 1ISSN:1611-3349, DOI:https://doi.org/10.1007/978-3-030-41032-2_35, 309-314,
SJR: 0.427;

2. Dobrinkova N., Stefanov S. Desktop application developed by open source tools for
optimizations in cases of natural hazards and field response. Studies in Computational Intelligence,
838, Springer, Cham, 2020, ISBN:978-3-030-22722-7, ISSN:1860-949X,
DOIl:https://doi.org/10.1007/978-3-030-22723-4, 17-30, SJR: 0.215;

3. Dobrinkova N., Stefanov S., Hadjitodorov S., Arakelyan A., Amirkhanian A.,
Barseghyan A., Mnatsakanian S., Drakatos G., Evangelidis Ch., Katsaros V., Boustras G..
Emergency planning and optimizations based on dam break flood risk maps visualized with open
source web-GIS tool. 14th FEDERATED CONFERENCE ON COMPUTER SCIENCE AND
INFORMATION SYSTEMS FedCSIS 2019, (1-4 September, 2019, Leipzig, Germany), Leipzig
University,19, Polish Information Processing Society, 2019, ISBN:978-83-955416-1-2, ISSN: 2300-
5963, DOI: http://dx.doi.org/10.15439/978-83-955416-1-2, 309-314.

4. Stefanov S. Open source data for developing desktop application as part of
eOUTLAND project. Proceedings of International Conference on Big Data, Knowledge and
Control Systems Engineering BAKCSE'2018, (21-22 November 2018), John Atanasoff Society of
Automatics and Informatics, 2018, ISSN:2367-6450, p.71-p.79.

The research in the dissertation is part of the results of two international research projects:

1. The Project is co-funded by the European Regional Development Fund (ERDF) and
by national funds of the countries participating in the Interreg V-A “Greece-Bulgaria
2014-2020” Cooperation Programme: ,,Protecting biodiversity at NATURA 2000 sites
and other protected areas from natural hazards through a certified framework for
cross-border education, training and support of civil protection volunteers based on
innovation and new technologies” with acronym: eOUTLAND, (MIS CODE 5011437
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and reg. number 1672;

2. DG ECHO project: “Alliance for disaster Risk Reduction in Armenia” with acronym:
ALTER and Grand Number: 783214.
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I.LOBIIA XAPAKTEPUCTHUKA HA TUCEPTALMUSATA

AKTyaJTHOCT Ha nmpodJiema

CBbp3aHu ¢ KJIUMara ChOWTHS Karo HaBOAHEHUS, OypH, TOpEIIM BBJIHH, CHETOBAJICKH W
CYIIW TPEACTABISIBAT OJIM30 JCBETACCET MPOIEHTAa OT BCUYKU TOJIEMHU OCICTBHS MPE3 MOCICIHUTE
ABEC HOCCCTUJICTUS. B’b.HI‘apI/I}I € MU3JI0OKCHA Ha pe;[Hua HpI/IpO,Z[HI/I 3arjiaXxy KaroO HaBOAHCHUA,
CBJIAUUIIA, 3€METPECEHHUS], TOPCKHU MOXKAPH, CYILIH, CUITHU BETPOBE, CUJIHU CHETOBAJIEKU, EKCTPEMHHU
TEMIIEpPaTypu H Tpaaymiku. lIpuuuHEeHWTE OT TE3W SIBICHUS OCICTBUS MMAaT HEOIArONPHUSITHH
HNKOHOMHWYECCKHU B’bB,Z[GI\/'ICTBI/IH BT;pxy CTpaHaTa. C’bI‘.HaCHO HaL[I/IOHaJIHI/IH CTaTUCTUYCCKHU I/IHCTI/ITyT
(HCW) nva bearapus, npuponau OEACTBUS U MOKAPU ca MPUYUHUIIM IIETH 3a 0130 | MuIpa. 1.1, oT
2010 . go 2019 r. B pamkutre Ha TO3M Tepuon ca u3pazxoaBaHu Hajx 600 muaH. 1.a. 3a
Bb3CTaHOBsIBaHe, a Apyry Haj 100 MutH. 1I.4. ca BIOKEHM 3a CIACUTEIIHU W aBapUHWHHU JEHHOCTH.
OuakBa ce PUCKOBETE OT OEICTBHUS, MpeJ KOUTO € M3IpaBeHa CTpaHaTa, Ja Ce yBEJIW4arT MpPEIBH/]I
HapacTBamara ypOaHU3als W HWHIYCTPUATHO pa3BUTHE M W3MEHEHHWETO Ha kiumara. [lo Tasm
HpI/I‘II/IHa pa3pa60TBaHeTo Ha HWHOBATHMBHU MECTOOAU 3a IIOoAIIOMAaraHe B3€MAHC Ha peLHeHI/IH HpI/I

IIPUPOAHU OCACTBUS UT'PAC BAKHA POJIA 3a CTOﬁ‘IHBOTO Ad3BHUTHUC HA CTpaHara.
6 y

Ot noknana Ha EBponeiickara komucus (EK) npe3 2018 r. ropckute noxxapu ca 3acersai
I0BEYE AbP)KaBU OT KOraro M Ja Omio. Te3u moxapu B 3HaYMTENIHA CTENEH CE OTpas3siBaT U BBPXY
EKOJIOTUYHOTO paBHOBECHE Ha IUIaHeTa. J[aHHUTE MOKa3BaT, 4e IO OTHOUIEHWE Ha HSKOM OT
MHMKAaTOPUTE 3a Bb3HUKBAHE HAa FOPCKH MOXKapu B bbirapus ca JOCTUTHATH U AOPU MPEBULIEHU

MHOTOKPATHO CPEAHUTE CTOMHOCTH, XapakTepHu 3a Cpenn3eMHOMOPCKUsS paioH [1].

CermacHo MexIyHaponHara 0asza maHHW Ha OenctBusita ,,EM-DAT, or 1977 r. Hacam B
Bbwarapus ca peructpupanu 45 rojgemMu 0eICTBH, KaTo OBEYE OT 85 MPOIEHTA OT TAX Ca CBbP3aHU
C METEOPOJIOTUYHHU SIBJICHUS. Te3u OelCTBHs MPUUYMHSBAT MPEKH LIeTH B pasmep Ha Haxa 1,4 mupa.
n1.1. HaBogHeHMsATa M €KCTPEMHUTE TEMIIEpATypH Ca Hal-4e€CTO CPELIaHM, KaTO HABOAHECHHUATA Ca
OTTOBOPHH 33 HaW-TOJEMUS JsUI IPEKH IIETH M 3aCETHATO HaceseHne. HaBogHeHusTa NIpUYMHABAT
OTPOMHHU IIETH BBPXY OOLIECTBEHM M YAaCTHM Crpagud M OOEKTH Ha KyIATYpPHOTO HAcIeICTBO,
paspylaBar MM IOBPEXKIAT MOCTOBE, IMTU U S30BUPHU CTEHH, HAPYLIABAT CUCTEMUTE 3a JOCTaBKa

Ha MUTeMHa BOJAa, 3aﬂeﬁCTBaT CBJIa4YuIIa U 3aJIMBaT 3€MCIACIICKHN 3CMHU.

l'eorpadckure Nudopmanmonan Cucremu (I'MC) ca momepHu, MHOTO(YHKIIMOHATHH,
KOMIIOTBPHO Oa3WpaHd TEXHOJIOTMH, KOUTO HE CaMO BH3yallu3uparT OOEKTH OT Treorpadckoro
MPOCTPAHCTBO upe3 LUGpoBO KaprorpadupaHe, HO M MO3BOJISIBAT WHTETPUpPAHE M aHAIU3 Ha
WHTECPAUCIUILUTMHAPHN aTpUOYyTHU NaHHH B Teorpa)CKM KOHTEKCT. Taka ce MpeBpbhIIaT B MOIICH
WHCTPYMEHT TpH TUIAaHUpPAHE, NMPOCKTHpPAaHE W B3€MaHE Ha YNPABJICHCKU PEIICHUS BHB BCHUYKU
obOmecTBeHn cdepr U OM3HEC ¢ pa3iaudeH xapaktep W mamabd. Exno ot mpunoxenusta Ha ['MC
TEXHOJIOTHHTE € KapTHpaHe W KaprorpadupaHe W u3pabOTBaHE Ha CICHUAIM3HPAHH KapTH Ha
paiioHUTE C PUCK OT HaBOJHEHMS M KapTH Ha 3ariaxara OT HaBOIHEHHs, MOXapu U Jp. MPUPOTHH

oenctBus [2].
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Axmyannocmma Ha memama ce 00ycllaBs OT €Ha CTpaHa OT IPEICTaBEHUTE JaHHHUTE 3a
OTPOMHHUTE IIETH, KOMTO HAHACAT TOPCKUTE MOKApU W HABOJHEHHS HA MKOHOMHUKHTE, (propara,
(ayHaTa ¥ 4OBEIIKOTO 3/IpaBe B CBETOBEH Mamiad M OT apyra crpaHa oT Be3MokHocTtuTe Ha ['MIC 3a
Ch3/1aBaHE Ha MPUJIOKEHUS, KOUTO Jla TOATOMaraT B3€MaHETO Ha pEeUIeHHs] B ClIy4yad Ha TOPCKU

MoXXapu U HaBOAHCHUS.

O0eKT 1 mpeAMeT HA U3CJIEIBAHETO

O0exThT Ha U3CIIEABAHE Ca MHOBAaTUBHHU METOAM 3a ch3naBane Ha YeO ['MIC npuiiokenus 3a

TOPCKH IIOXapHu U HABOAHCHHU .

IIpenmer Ha wu3cnenBaHe ca copTyep U COPTyepHH HHCTPYMEHTH C OTBOpPEH KOA 3a
paszpaborBane Ha nHpopmanronHa cuctema MC moanomarara B3eMaHETO Ha pEIISHUs B CIIydai Ha

TOPCKHU NOXKapH WJIN HABOOHCHUS.

eau u 3apa4n
LenaTa Ha qucepTanmoHHara padbora e:

® Ha meopemuuHO HUG0 - JA C€ Tpoydar MeToau 3a paspaborBane Ha yed ['MC
MPUIOKEHUS M CE MPEACTaBU METOJO0JOoTHus 3a pa3padborBane Ha MC, momnmomaraiia

B3CMAHCTO HA pCHICHUS B CJIydau HA TOPCKU MOXKAPU UIIM HABOJAHCHUA.

® Ha emnupuuHo Hugo - na ce pazpaboru u ampobupa MC, xosTo na moamomara

B3CMAHCTO HA pCHICHUS B CJIydau HA TOPCKU MOXKAPU UIIM HABOJAHCHUA.
Morar Ja €€ CUCTCMATU3HPAT CJICAHUTC HAYUYHU 3aJJa4n:

1. TeoperuueH aHaaM3 Ha OCHOBHHM IIOHATHS CBBp3aHH ¢ paspaborBane Ha UC,
MOJNOMArainia B3eMaHEeTO Ha PEIICHUs IPU TOPCKU MOKAapHU WM HABOAHEHUS - TOPCKU MOXKApH,

HaBogHeHUs U ['eorpadcku nndopmarmonnu cucremu (I'MC).

2. llpencraBaHe Ha MeTOAOJOTHS 3a cbhb3gaBaHe Ha MC mnoamomarama B3€MaHETO Ha

pelIeHrs TPU FTOPCKU MOXKapU WM HAaBOJHEHUS;

3. PazpaborBane Ha MC, nmonnmomaraiia B3eMaHETO Ha PEIICHUsS MPU TOPCKHU MOXKapU HIIH

HaBOAHCHMHA.

4. CobOupane, aHanmu3zupaHe, OICHsIBaHE u  o0OpaboTBaHE Ha  HAJIHYHUTE

reonpoCTpaHCTBCHU JaHHU 34 TOPCKHU IMOKAPU U HABOJAHCHUS,

5. MH36op Ha mogxomsmy codTyepHHU perieHus 3a paspadorBane Ha yed ['MIC npuioxeHnus,

BbB Bpb3ka ¢ HannuHuTe yed ['MC codryepHr MpoAyKTH ¢ OTBOPEH KO/, [0 OTHOILIEHUE Ha MEXY-
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m1arGopMeHO HMHTETpUpaHe ChC CTAaOUIIHO OCUTYpsIBAaHE Ha OIlepaTHBHAa CHBMECTHMMOCT Ha

reonpOCTPAaHCTBEHH JJaHHU;

6. Anpobupane Ha pazpadoreHara MC, moamomaraiia B3eMaHETO Ha PEIICHHS MPH TOPCKHU

noxkapu Bb3HUKHaIM B paitona Ha JII'C ,, 3marorpan’ .

7. Anpobupane Ha pazpaborenara MC, moamomaramia B3eMaHETO HA PEUICHHS 3a PUCK OT

HaBoJHEHUS B paiioH CroHuk, rpag Kanan B Apmenus.

MeToau

Tbil kaTo Temara Ha AMCEPTALMOHHUS TPy Hajlara MpujiaraHeTo Ha WHTEPIUCIUILIMHAPEH
MOJXOJ MPH MPOBEXKAAHE Ha M3CJIE/BaHUATA, 3a U3II'BIHEHHE HA HM3CIIEJOBATEIICKUTE 3aJayd ca
M3MOJI3BaHM CIIETHUTE METOIU:

1) na meopemuuno pasnuwe:

e Oubnmuorpaduden;

® CpaBHUTEIICH,

®  OITHCATeJICH;

® MareMaTU4eCKU METOJU.

2) Ha emnupuuHo pasHuwe:

® KOJIMYECTBEH,

e aHanu3, CHHTE3, 0000IIeHNE,

® MOJEJIHpaHE.
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II. OBEM U CTPYKTYPA

JlicepTallMOHHUSAT TPy € CTPYKTYPUPAH B YBOII, H3JIOKEHHUE OT YETUPH TJIaBH, 3aKIFOUCHHE,
JEKJIapalns 32 OPUTHHAITHOCT Ha PE3YITAaTHTE, CIIMCHK HA MyOIMKAIIMUTE TI0 AUCEPTAUOHHUS TPYI
u oubmmorpadus. JlucepraninoHHUAT TPy € B 06eM ot 122 cTpanuiy, 57 durypu u 5 tabmauiwu, 107
[IUTHPAHH JIUTEPATYPHHU U3TOYHUKA U O TIPHIIOKCHHUS.

HI.CbABPKAHUE

B yBoma ¢ wu3sicHeHa aKTyaJHOCTTa Ha MpoOiieMa M ca MPEACTaBeHU METOAMYECKHUTE

napaMeTpH Ha JUCEPTALMOHHUS TPy, CTPYKTypara, 00eKThT, IPEAMETHT, LIETUTE U 3a/IauuTe.

I'TABA 1. O0ma undopmanus 3a MOKAPU M HABOJAHEHHUSl, CTATUCTHUKA H
MOA00HN NMPUJIOKEHMSI

B nbpBa MnjiaBa ¢ HaIIpaBEH TCOPETUYCH aHalu3 Ha IOHATHATA, BKIIOYECHHU B
JTUCEPTAIMOHHOTO M3CJEBaHEe: TOPCKH ToXKapu, HaBogHeHws, leorpadcka wuHpOpMAIMOHHA
cuctema, EBpormeiickata wuHpopMannmoHHa cucremMa 3a ropckute noxkapu  (EFFIS),
VYebBbpinieHCcTBaHaTa noxapHa uHpopmarmonHa cucrema (AFIS) n EBpornelicka nHdopmarmonHa
cuctema 3a HapogHeHusTa (EFAS). [IpeacraBenu ca opunuaniHyi CTaTUCTUYECKHU JTAHHU 32 TOXKapH
B nepuoaa ot 2009 mo 2018 rogunHa m 3a HaBomHeHus B mepuona ot 2010 mo 2019 romuna B

briarapus.
OcHOBHH U3BOIM KbM IIaBa 1:

1) Bwb3 ocHOBa Ha HampaBeHUs 0030p HAa TOPCKUTE MOXKapu M HaBOAHEHUS B bwirapus ot
npenocraBeHus noknan Ha JRC 3a moxapute u HCU 3a HaBopgHEeHMsATa MOXE Ja C€ HalpaBu
3aKJIIOYeHUeTo, 4ye ce Hajmara wusnom3BaHe Ha [MC 3a xaprorpadupane, MonxenupaHe u
BU3yaJU3UPaHE HA TE3U MPUPOTHH OCIICTBHSL.

2) C pazButruero Ha ['MIC TexHONOTHMUTE C€ MPEAOCTABAT BB3MOKHOCTH 3a aHAINU3 W
BU3yalM3alisl Ha TeOoNpOCTPAHCTBEHU JAHHU MPH Bb3HUKBAHE Ha MPHUPOIHU OE€ICTBUS, B YaCTEH
clly4ail Ha HAaBOAHEHMS U TOPCKH MOXKAPH.

Ot pasrneganute cucremu (EFFIS, AFIS, EFAS), [3,4,5] 3a cneneHe Ha TOpPCKH TMOXapu H
HaBOJHCHUA 63.31/IpaHI/I Ha CaTCJIuTHU I/I306pa)KCHI/I$I, MOXKC JOa HallpaBUM 3aKIIIOYCHHE, Y€ €
HEOOXOMMO HM3TPaXJIaHETO Ha TOJOOHM CHUCTEMH M Ha JIOKAIHO HUBO, 332 BU3yallU3WpaHE Ha
reONpPOCTPAHCTBEHH JaHHH.

IJTABA 2. MertonoJsiorusi 3a pa3padorBaHe Ha HHPOPMANMOHHA CHCTEMA,

nmoamoMarama B3€MAaHETO Ha pelIeHUMA B CIydad Ha TOPCKH MOoKapu HJIH
HAaBOJAHCHUA
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BnB BTOpa raBa ¢ mpencraBeHa MeETOMOJIOTHs 3a paspadorBane Ha MC monmomarama
B3EMaHETO Ha pEelIeHHs NMPU FOPCKU MOXKapy WM HaBOAHEHHUs. Pasrinenanu ca aBa Mojena, KOUTO
ca 0OazoBu 3a paspaborBaHe Ha Ye6 ['MC mpumiokenuero: ,,Moaen cUMyaupail pa3BUTHETO HA
TOpCKHU moxapu, ,,EMOupudeH Mojen ¢ M3rpakaaHe Ha JIUTUTaJeH MOZEN Ha TepEeHa 3a PEYHOTO
KOPUTO U 3a00WKamsIia reoMeTpus Ha 3oHata®. [lpemnoxkenu ca ,,ApXUTEKTypa C OTBOPEH KO 32
pazpabotBane Ha yeb [ IC mpunoxenue (durypa 1).

3a pazpaborBanero Ha ye6 I'MC mpumiokeHue ca HEOOXOAMMH CIETHUTE KOMIIOHEHTH
(®urypa 1):

® [IpocrpanctBenu ba3zu OT JaHHM, KOMTO MOTaT Ja OCHUTYPSAT CIy4yaeH AOCTBHI 0
OTpOMEH HabOp OT JaHHH, 00pabOTKa Ha 3asBKH CBbP3aHU C MPOCTPAHCTBEHHUTE
B3aUMOBPB3KU. CoTyep, KOWTO MOXKE J]a OCUTYPH PEAaKTUPAaHE U BU3yaJU3UpaHE

Ha JaHHHU OT Oasara JAaHHH, KaKTO U YIIPABJIICHUC, KAYCCTBCH KOHTPOJI HAa JaHHUTC.

® Kaprorpadcku copryep, 4eTsI IPOCTPAHCTBEHU JaHHU OT 0a3zaTta JaHHH, IpUjIara
npaBuia 3a 0ohpOpMIHE U U3BEXKIaHE HA KAPTHHHHU H300paKEHUSI.

® CupBbp, MPEAOCTABAII MPOrpaMHA paMKa 3a MEPCOHAIM3UpPAHE HA MPHUIIOKCHHUS.
CepBBpBT Ha KapTara ChXpaHsABa MPEIBAPUTEIHO CH3MAACHUTE IUIOYKH OT
M300pakeHHsI U TH 00CITykBa OBP30, 3a J1a HAMpaBH OMPECHSBAHETO Ha KapTara ITo-
OBp30.

® VYeO KOMIIOHEHT, KOMTO MOXE Jla OCUTYPU BU3yaJu3allus Ha KapTUTE B yeO Opay3npa

U 1a Cb3/1aBa 3a4BKU KbM CbPBbpPA.

KommnoHeHnT 3a
BU3Yya/IM3alys Ha KapTH
B yeb Opay3bp

CopBbpHa
cpena

Codryep

- S rUC

durypa 1. ApXxuTeKTypa ¢ OTBOpPEH KoJI 3a pazpaborBane Ha yed ['MIC npumnoxenune
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,KoHmenryainen mozaen vHa MC moamomarainia B3eMaHETO Ha PEIICHHS MPH TOPCKU MOXKAPH WITH
HaBOJHEHUA € ipeAcTaBeH Ha (Durypa 2).

To3u Mozen e pa3paboTeH Ha MpeIoKEeHATa apXUTEKTypa C OTBOPEH Ko7 3a pa3paboTBaHe Ha Yed
I'"C npunosxxenus. Toit BKIIIOYBA CICTHUTE MOTYJIU:

¢ ye0 'MIC npunoxenue;
e OpenWeatherMaps Bpb3ka ¢ METEOPOJIOTUYHU JaHHHU;
o EFFIS/EFAS Bpb3Ka KbM CaTeIUTHH JaHHH,

® MOJIyJ 32 HHTEPAKTUBHO OOyYeHUeE.

nuc

nognomarawa
B3EMAHETO Ha
HUA B
onepaTMBEHa 3ana B
Cry4ai Ha ropckM
noxapu /HasoaHeHHA/

EFFIS/EFAS

BpB3IKa KM
CATENHTHH

OaHHA

®urypa 2. Konnentyasen moaen na UC noagnomaraina B3eMaHeTO Ha pellleHUs] PH TOPCKHU
MOKAPH WJIM HABOJTHEHHUSI

OcCHOBHH U3BOIM KbM IV1aBa 2:

1) BwB3 ocHOBa Ha MPEICTABEHUTE MOJIENN € pa3padoTeHa METOMOJIOTHATA 32 U3TPAXKIAHE
Ha MC, moxmmomaraiia B3eMaHETO Ha PEUICHHWS B OINCpPAaTWBHA 3ajila WM HA TEPEH IMPH TOPCKU
MOYKapH WU HABOTHCHHUSI.

2) MetonmonorusTa BKJIIOYBA: Ch3aBaHE Ha T'E€ONPOCTPAHCTBEHW IaHHHU, apXUTEKTypa C
OTBOpeH koj 3a pa3paborBane Ha yeO0 ['MIC mpunoxenume u KoHientyaineH wmomen Ha HC
MoJiIToMaraiia B3€MaHETO Ha pEIICHHs B OINEpaTHBHA 3ajla B CIydail Ha TOPCKU TOXKaApH W
HABOJHCHUSI.
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3) ,.Moznenbt Ha Potepmen‘ e nu30paH 3a TEOPETHYHA OCHOBA HA CUMYJIAIIMUTE HA TOPCKHU
MoXXapu, KOMTO LIS 6’[:,Z[aT MNpCaACTAaBCHU B CJICABAIlATa I1aBa.

4) Teopernunara 000CHOBKa Ha MH(GOPMAIIMOHHATA CHCTEMa IOAIoMaraiia B3eMaHeTo Ha
pelieHus] IPU PUCK OT HABOMHEHHS HM3IOJ3BAa EMIIMPUYCH MOJEN C M3TPaKJaHEe HA JUTHTAJICH
MOJIEI Ha TepEeHa 3a PEYHOTO KOPHUTO U 3a00MKaIIAIIA TEOMETPHsSI Ha 30HATA.

IJTABA 3. Apxurekrypa Ha Ye0 'MC npuJjio:kenune

B Tpera rmaBa e mpenacraBeHa apxuTekTypa u codryepHa peanmsanus Ha Ye6 [MC
npuioxeHue, koeto € yact ot MC noamomaraiia B3eMaHEeTO Ha PEIICHUS MPU TOPCKU MOXKAPHU UITU

HaBOAHCHMHA.

VYe6 'MC npunoxxeHuero e mnpencraBeHo Ha Purypa 3, KOeTo € 4acT oT WH(OpPMALMOHHA
cucTeMa, MOANOMarama B3eMaHETO Ha pEIIEHUs B clIydad Ha TOPCKHM MOXKapu WM HABOJHEHMS.

HpI/IJ'IO}KeHI/IeTO C€ CBCTOH OT ICCT CJI0A:

e [IvpBusr cinoit e 'UC codryep, upe3 KoilTo ce 00padboTBAT JAaHHUTE, TIOTYUCHU CIIC
HalpaBeHU CUMYJALMU 110 METoJa 3a MoapuTe Ha Porepmen m 3a HaBOAHEHUS MO
eMmupuueH monen ¢ m3rpaxaane Ha Digital Terrain Model 3a peuHoTo xopurto u
3a00MKaJsIIaTa reOMeTprs Ha 30HaTa.

Buayanusauus

CbpBbpHa cpega

Cpepa 3a pa3pasoTBaHe

[lpuctaBka

ba3a naHHu

[C copTyep

durypa 3 ApxureKkTypa Ha Yed npuJioskeHue

e Bropwusr cioif mpeacTapisiBa 6a3a OT JaHHU 32 ChXpPAaHEHUE Ha TeONPOCTPAHCTBEHU
nanHu. [eorpadckara 6a3a JaHHM MO CHINECTBO CE€ pa3jinuaBa OT APyruTe Oasu

JAaHHU €MHCTBEHO IO TOBA Y€ MpPUTEXKaBa MPOCTPAHCTBEHA 000COOEHOCT U B TO3U
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CMHUCBHJI C€ OTHAcs KbM KOHKpeTHa TepuTopus. OOGEKTUTE B Hesd MMaTr KOHKPETHO

MCCTOITOJIOKCHUE U TIPUTEKABAT U IIPOCTPAHCTBCHH B3aMMOBPB3KHU.

e Tperudar cnoil e mpucraBka, MO3BOJsABAIlla KOHBEPTHpAaHE Ha JaHHH BbB (Geolson
¢aiinos popmar.

e UYerBbpTHSAT CIIOH € cpena 3a pazpadoTka Ha Yeb ['MC npunoxxeHuero.
e [lerudr cioli € cbpBbpHATa Cpeaa.
Busyanuzamusita B Opay3bp ce€ OCBIIECTBSIBAa uYpe3 OMOMMOTEKa 3a BHU3yaldW3alus Ha

TCONMPOCTPAHCTBEHHU JaHHU B YeO, KOETO M3Tpaxaa MECTUSIT CIIOM.

Cogpmyepna peanuzayusa na yeo I'HC npunosxcenuemo
3a peanm3upaHe Ha TMpeIIoKeHaTa apxXUTeKTypa 3a paspaborBane Ha yed I[UC
MpUIOKEHUETo, kKoeTo € yact oT MC moamomaraiia, B3eMaHETO Ha PEILICHUs B OlEpaTUBHA 3aJjia B

ClTyyad Ha TOPCKH MOKapH W HABOJHCHHS Ca M3IOJ3BaHM CleAHUTE copTyepHH pemicHus (Purypa
4):

Open Layers

| Geoserver |

Boundless WEBSDK

|HpMCTaBKa Web App Builderl
PostGreSQL B[]

|Ogis COpTYEepPC OTBOPEH KDJJ,l

®urypa 4. Codpryepna peaausauus Ha Yed I'MC npusioxeHuero
1) QGIS codryep

QGIS e THUC codtyep ¢ OTBOpeH KO ,upe3 KOMTO C€ BU3yaJIM3UpaT, YyMpPaBIISABAT,

penaKkTupar, aHaIM3upar JaHHU [6].

QGIS BkmrouBa:
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e ananmuTHYHA GyHKIIMOHATHOCT 4Ype3 unrerpamus ¢ GRASS (Cucrema 3a mogapbxka
Ha reorpad)CKu pecypcH 3a aHallu3),

¢ SAGA (Cucrema 3a aBTOMaTU3MpaHy T€OHAYYHU aHATIU3N),

e Orfeo Toolbox, GDAL / OGR (bubmuoreka 3a reonmpoCTpaHCTBEHH JTaHHH 32

abCcTpakiys) ¥ MHOTO APYTH JOCTABUMIU HA AITOPUTMHU.

QGIS pabotu nox Linux, Unix, Mac OSX n Windows u nojabp>ka MHOKECTBO BEKTOPHH,
pactepHu 1 6a3u JaHHU popMaTH ¥ GYHKITMOHATHOCTH.

2) ba3a nanum - PostgreSQL

PostgreSQL e momHa, 00eKTHA penanioHHa cUcTeMa ¢ 0a3a JaHHU C OTBOPEH KO, KOSITO
M3MOJ3Ba W pasmmpsiBa e3uka Ha SQL, komMOuHHMpaH ¢ MHOTO (YHKIMH, KOUTO O€30MacHO
CbXpaHsBaT W MaladbupaT Hal-CIOKHUTE HATOBapBaHMsS C JaHHM W MoOrar Ja CbXpaHsSBarT
reonpocTpaHcTBeHU AaHHU [7]. PostgreSQL nma Bb3MOXKHOCT 3a:

e TeompocTpaHCTBEHO AePUHHMpPAHE HAa Pa3sHOPOAHU THIOBE Teorpadcku OOEKTH ¢
pasym4Ha pa3sMEpPHOCT -TOUKA, IMHUS U ITOJTUTOH.

e MHOronsMepHO HHJICKCUpAaHE Ha PA3HOTHUIIHM TEOO0CKTH ¢ Ien Obp3uHa Ha
JIOCTBIIA.

e Jlpwiarane Ha TEONPOCTPAHCTBEHH (YHKIMH BBPXY UYacT OT OOEKTHUTE, IO
OTHOIIGHHE Ha 3alHUTBAHUS 34 TEONPOCTPAHCTBEHH  XAPAKTEPUCTHKH |

B3aMMOOTHOIIICHHUA.
3) IIpucraska 3a Qgis WebAppBuilder

IIpucraBkara 3a Qgis WebAppBuilder mpenocTtaBs Bb3MOXKHOCT 3a KOHBEpTHpaHE Ha

pacTepHU U BEKTOPHU ciioeBe B geoJson (aiii, KoiTo e yo0eH 1 Jiek 3a u3noia3BaHe [8].

4) Cpena 3a paspadorBane Ha HC, moamomaramia B3eMaHETO HAa pelleHUus B
onepaTHBHA 3aJ1a B CJIyYau HA TOPCKH NMOKAPH M HABOIHEHUS

Cpenara 3a pazpabotka Ha IC e Boundless WEBSDK, koiiTo npemoctaBs HHCTPYMEHTH U
OMOMMOTEeKN 3a W3TpaKJaHe Ha TpuioxkeHus, 6asupanu Ha JavaScript. Boundless WEBSDK
u3non3Ba pamkara Ha JavaScript React (6uOmmoreka Ha JavaScript 3a wu3rpakgaHe Ha
norpeOuTeNncku uHTepdeic), 3a Ja MPeJoCTaBU MOIYIHH KOMIIOHEHTH, KOMTO MOrar Ja ce

M3II0JI3BAT 3a pa3paboTKa Ha yed Oa3zupaHu npuioxenus [9].
OcHOBHHU M3BOIH KBM IJIaBa 3:

1)Onucana e apxurtekrypara Ha Ye6 ['MIC npunoxenueto, koeto € dyact ot MC, moamomararia
B36MAaHETO Ha pElICHHs B OINEpaTWBHA 3ajla WM Ha TEepeH INpU TOPCKU MOXKapu WIU
HaBOJHCHUA.

2)IIpencraBena e copryepHa peanusanus Ha BpIpocHoTo yeb [ MC npunoxenue
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3)IIpencraBena e metoauka 3a wu3rpaxkaane Ha yed6 ['MIC mnpuiokeHune, KOSATO BKIIIOYBA
KOHBEPTUPAHE Ha reonpoCTpaHCTBeHH JAaHHU B geoJSON ¢aiinos ¢opmar, nporpamupane c
nporpamuute e3uuu JavaScript, HTML wu CSS, xouto ocurypsiBar IssIOCTHaTa
¢ynkumonanoct Ha MC kakTo W BU3yaiu3alMs Ha JaHHU 3a TOPCKH TOXKapU WM
HABOJHEHUS.

IJTABA 4. IIpuiio:keHne B MIPaKTHUKATA

B yerBbpTa I1aBa ca mpeacraBeHu U anpoOupanu MC 3a moxmomarane B3eMaHETO Ha
pemieHust Tpu ropcku noxapu B paifona Ha JAI'C ,3narorpag” (®urypa 5) m mpu puck ot

HaBoaHEHUS B paiiona CroHuk, Apmenus (Purypa 8).

Yeb npunoorcenue noonomazawjo 63emanemo Ha peutenus 8 CLyuau Ha 2OPCKU NOXCapu
Obwa ungopmayusa 3a mecmoeama 30na JI'C , 3namoepad” u peanuzayus Ha

NPUILOIHCEHUEMO 3A 2OPCKU noscapu

[Mpunoxenuero Ha MIC, moanomMaraiia B3eMaHEeTO Ha PEIICHUS B ONEpaTHBHA 3aJia B CIIy4au
Ha TOPCKM TOXapH € (PoKycupaHO BBPXy cHelM(PUYHH TECTOBH 30HH. Te3n 30HM oOXBamar
teputopun ot Harypa 2000 [10], pasmonoxenu B obumnute 3matorpan [11], Maman [12] u
Henenuno [13]. Uadopmanmonnara cuctema e pa3paboTeHa B paMKuTe Ha TpaHCTpaHUYEH MPOCKT
nmo INTERREG V-A ,I'spuus-bearapus 2014-2020”, wapeueH: ,,3ammTa Ha OHOJIOTHYHOTO
pazHooOpazue B obekture Ha HATYPA 2000 u npyru 3amudTeHH 30HA OT MPUPOAHH OMACHOCTH
ype3 cepTudUIMpaHa pamMKa 3a TpaHCTpaHUYHO oOpa3oBaHHME, OOyYCHHE U TIOJIKperna Ha

13

JOOpOBONIIIM OT TpaKIaHCKara 3amuTa, Oa3upaHd HAa WHOBAIMM W HOBU TEXHOJOTHUH “ CBC
cokpanienue: cOUTLAND, (MUC KO/I 5011437 u per. Homep 1672), [14].

Onucanue u peaiuzayus

[Ipu craprupane Ha Yeb npunoxenuero ot index.html ce orBaps HauamHusT exkpan Ha MC
(durypa 5), KOHTO € pa3paboTeH ¢ mporpamMeH Koj npencraseH B [Ipunoxkenne 2 u [punoxenune 3.
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Wildland fires Zlatograd

Wildland fires
Weather forecast
Curent situation EFFIS

Training

®urypa 5. I'1aBHO MeHIO Ha Ye) NIPUII0KEHHETO
Om 2nasnomo mento modxce 0a ce uzbepam cieoHume OYmMoHu:
e Wildland fires;
e  Weather forecast;
e Current sitiation EFFIS;
e Trainig.

Om 6ymown ,, Wildland fires* ce ctaptupa yed NMpUIIOKEHHUETO MOIIOMAraiio B3eMaHeTo Ha
perieHus B OniepaTiBHA 3aj1a B Ciiydail Ha ropcku noxkapu (durypa 6).
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= Wikdland firos # % W N\ B W b

P000

®urypa 6. OcHoBeH ekpaH Ha Ye0 npuJjioxenuero ,,Wildland fires*

OcHOBHM (PYHKIIMOHATHOCTH Ha YeO MPUIIOKEHUETO 3a TOPCKH MOXKaApH:

OCHOBHO MEHI0 —Pa3IOJIOKECHN Ca PA3INIHHUTE MpeAcUHUPAHN CIOCBE. KOUTO CE
BU3yQIM3UpaT B TPUIOKEHHETO. Te Moke Aa ObIar BKIIOYBAHU, H3KIIOYBAHU,
CBAISIHM, Ja C€ TMPOMEHs TAXHATa TWPO3pavyHOCT, Ja Cce€ MpuOImKaBa 10
MECTOITOJIOKEHUETO Ha M30paHus CJIOMW, J1a ce MPOMEHS PeIbT UM U Ype3 BIIaYCHE U
MyCKaHe MOXKE Jla C¢ BH3yajJu3upa HOB CIIOW mpeneduHHUpaH OT IMOTPEOUTEIIS.
[TpunoxkeHueTo pasmnojara ¢ GyHKIUS 32 ThPCCHE 00CKTH, MECTa, HaCEJICHH MeCTa U
np. B npunoxennero ca BrpajeHu ba3oBu clioeBe, KOMTO ca C OTBOPEH KO, KaTo
OpenStreet kapT, caTeIUTHH KapTH W JIp., KaTO Morar jna ObJaT MPEeBKIIOUBAHU
CIPSIMO U3UCKBAHMSITA HA IOTPEOUTETIS.

@OyHkuMsa 3a NpuOIMKeHHe — C ToMolTa Ha OyTOHAa NOTpPEOUTENs HuMa
BB3MOXKHOCT JIa TIPUOJIMKaBa KbM 00CKTa Ha HETOBHUS MHTEPEC.

@OyHKOMA 32 OTAajJieyaBaHe — C I[OMONITa Ha OyToHa MOTpeOHUTENs HMa
BB3MOXKHOCT JIa CE OT/IajicyaBa OT 00eKTa Ha HETOBHS HHTEPEC.

DYHKIHA 32 Te0JOKAIHA - Bb3 OCHOBA HAa MECTONOJIOKCHUETO Ha MpeXkara, Ta3H
GyHKIMST BU3yalu3upa MECTOIMONOKEHHETO Ha YCTPOWCTBOTO, KOETO H3IMOI3BA
MPHUIIOKEHUETO.

MamaéupaHne — Ta3u QyHKIHS J1aBa Bb3MOXKHOCT Ha MTOTPEOMTENS Ja Ce BbPHE KbM
OpUTHHAIIHUS MaIad, 3a/1aJieH B MPUII0KESHHUETO.

@OyHKIMA 32 BXOJ — JaBa B3MOXKHOCT Ha MOTPEOUTENs /1a BlIe3e B CHCTEMara U Jia
Ka4yBa HOBH (aiiiose, chabpkamu [ IC cinoese.
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e DyHKIHA 32 YepTaHe — J1aBa Bb3MOKHOCT Ha MOTpeOUTENst Obp30 Aa 100aBU HOB
00eKT Touka (ToXkap) WM MOJHMIOH (30Ha Ha MoXKapa) KbM CHILECTBYBAI CIIOMH,
KOWTO J1a ce U300pa3u B peasHo BpeMe.

e (DyHKUHA 32 eKCIIOPTHPaHE HA KapTa B .png (popmar

e (@yHkuuMs 3a H3MepBaHe — JaBa Bb3MOXKHOCT Ha MOTpeOMTENs Ja H3MepBa
Pa3CTOSHHETO MEXIY JBE WJIM TOBEYEe TOUKM KaKTO M Ja TpecMsTa pa3Mepa Ha
n30paHara 30Ha Ha U3CJIe/IBaHE.

e (@yHkuMsa 3a me4yar — JaBa Bb3MOXKHOCT 3a Obp30 pas3leyaTBaHe Ha KapTa Ha
XapTHEH HOCHUTEIL.

e O@ynkuus 3a u30uMpaHe — JaBa BB3MOXHOCT Ha moOTpeOHTENs na u3bupa or
pa3nuuHuTe QYHKLMHU Ha CIIOEBETE KaKTO U J1a IpeMaxBa n3oopa.

e (@yHKuMA 32 HABUTMpPaHe — Ta3u (QyHKIUS MO3BOJISABA IO- JIECHO NPUOIMKEHUE,
OT/AaJieyaBaHe U MECTEHE Ha KapTUTE IIPU MOOWIIHU YCTpPOICTBA.

PaGota cbc crmoeBe BKIIIOYBA M300p HA MOAJIOKKA /0a30B €10/ KaTo 0a30BUTE CIIOEBE MOTAT
na ObaaT U30UpPaHU OT MOTPEOUTEIS.

VYeb mpunokeHueTo pasmonara ¢ HabOp OT MpeaBapUTENHO AchUHUPAHU CIIOEBE, KOWTO
MPEJOCTaBAT Pa3JInYCH BHUJ JaHHU, KOUTO MOTaT Ja NOMOTHAT Ha MOTPEOHTENHTE Ja IMOJydar
uH(pOpMAaIUs 32 TPETUIIHN TTOKAPH B paiioHa KAaKTO U TIOYKAPHUTE 30HH.

OcBen ToBa Yye0 TPWIOKEHHETO TMpeaocTaBs HWHPOpMalus 3a XpaHWIHIA 32
MPOTUBOIIOKAPHHU MaTepHali, KaKTO M KaKBU MHCTPYMEHTH ca BKIIIOUEHH B TAX 3a 6opOa ¢ moxapu.
PenbT Ha cnoeBete MoXke J1a Ob/ie MPOMEHEH B pealHO BpeMe, upe3 BlaueHe.

[IpenBapurenno nepuHUpaHu ciIoeBe Morar ja ObAaT WU3KIIOUEHHU WM BKIIOYCHH CITOPE.T

pa3IuMYHUTE HYXAU Ha notpedurtenute. [Ipo3pauHocTTa UM ChIllO MOXKE a Objie TpOMEHEHa.
Pabomama cwvc cnoese sxnrousa:

1.IIpuGmmwkxenne — OyTOHBT JAaBa BH3MOKHOCT Ha TOTPEeOUTENs J]a HaBUTHpa 0 M30paHus

CJIOM, KaTo MPH HAaTHCKaHE eKpPaHbT MaKCHMAJIHO JIETalIHO ce MpUOIMKaBa 10 U30paHus CIoii;

2.BxurouBane — 1031 OyTOH IO3BOJISIBA HA MOTPEOUTENS /1a BKIIIOUBA MIIM M3KIIIOYBA Ja/IeH

CJION B 3aBUCHUMOCT OT HYXIUTC;

3. JIOBIHUTETHO MEHIO — OyTOHBT OTBapsl JOIMBJIHUTEIHN (PYyHKIIMOHAIHOCTH MpU paboTara

ChC CJIOCBC, OTBapHﬁKH moa MCHIO ChCTOANIO CE OT.

e [Ipo3zpauHoct — OyTOHBT JaBa BB3MOXXHOCT Ha MOTPEOWTENs Ja Ompenens
IPO3PaYHOCTTA Ha CIOEBETE;

e (CBaisiHe — OyTOHBT /1aBa Bb3MOXKHOCT Ha MOTPEOUTENS Aa CBAJIN U30PaHUST CIIOH,
Karo M3Moi3Ba (QYHKIMATA 3a 4YepTaHe 3a PErHCTpUpaHe HAa HOB TOXKap Ha
YCTPOMCTBOTO CH;

e OQunrpupane - OyTOHBT JaBa BB3MOXKHOCT Ha MOTpeOuTENs na u30upa TOUHO
KaKBH JJTAHHU MCKA JIa BU3yaJIH3HUpa OT aICHUS CIIOM.

B Ve6 npunoxenuero uma Pop up ¢yskinus (durypa 7) kato mpu MapKupaHe Ha OOCKT

Asmopegepamu Ha oucepmavuu 2021 (3) 29-50



MHOBATMBHW METOAWN 3A NMOAMNOMAIAHE BSBEMAHE HA PELUEHWA MNMPU TOPCKN NMOXXAPU UITM HABOOHEHUA 42

(XpaHunaumie 3a MPOTUBOIOKAPHM MaTepuaad M HMHCTPYMEHTH) OT Kaprara ce BH3yajlu3upar
HEeOoOXOMMHUTE JJaHHU Ha TPyNUTE OrHeOOpLUM WM JOOpOBOJIIM, OMEpUpalld Ha TepeH WIA B

OII€paTrvBHA 3aja.

A
X

Name: rp. anatorpan, crpana Ha
OBLIMHCKA ANMUHUCTPALIMA
description: 1.Moropsa
peaauxa (Tpuou) - 46p
2.Bopnosiemua cronxa - 10p.;
3.MoropHa npucxauxa - 16p
4. Crpywitnmx pasnpuexsas — 2
6p.; S.Wnawr cbe creauHuTen ~
10 6p.; 6.MoTopna nomna - 16p
7.MoT0peH TPHOH — KaCTpauxa —
2 6p.; 8.®enepqe - 5 06p.;
9.MNpebno - 3 6p.; 10.Koda 3a

" pona 10 nutpa - 5 6p.;
11.MpaguHcxu wox - 3 6p.;

A My PIA

®urypa 7. XpaHWInIe 32 MAaTePHAIH H HHCTPYMEHTH

Te3u maHHM maBar 1o JaeTaiiiHa HHPOpMAIUs 32 MECTOIIOJIOKCHHUETO, BH/Ia HA MaTepruainTe
U WHCTPYMEHTHTE M HAJUYHOCTTA MM, 3a J1a MOTaT EKHIHUTE OT JAOOPOBOJIM M TOXAPHUKAPH

paboTely Ha TEPEH J1a BUAT Hal-OJIM3KOTO XPaHMIIMIIE /IO MSCTOTO Ha IMoXKapa.

Ha ®urypa 7 ce Busyanuszupa uHGOpMAIMs 32 MECTOMOJIOKECHHETO, MaTepPHAINTE U

MHCTPYMEHTHTE 3a O0pOa ¢ TOPCKU MOKapH, KOUTO CE€ ChbXPaHABAT B U30pPaHOTO XPaHHIIHUILIE.

Paborara ¢ MC, moanomaraia B3eMaHETO Ha pPEIICHUs B ONEpaTMBHA 3ajla U Ha TEPEH B
Cllyual Ha TOPCKM MOXAapu I03BOJIABA Ha OTrHEOOpUMTE WM JOOPOBOMYECKHTE OTPSAM TpU
Bb3HUKBAHE Ha TOPCKU MOXKap Ja ModydyaBaTr HHPOPMALKs 32 MECTOMOI0KEHUETO Ha XpaHUIMIIaTa
C HAIMYHUTE IpoTHBONOKapHU Marepuanu. C mo3BossBa peructpupaHe Ha moxap upe3 QyHKuus
3a YyepTaHe Karo 3a MO-rojisiMa TOYHOCT ce u3noi3Bar GPS koopauHaTtu Ha yCTPOMCTBOTO, KOETO
U3I0JI3BAT.

VYe6 npunoxkenuero Ha MC, moamomMaramia B3eMaHETO Ha pEIICHUS B ONEpaTHBHA 3ajia B
Clly4ad Ha HaBOJHEHHS € (OKYyCHpaHO BbpXY creun(UyHu TecTOBH 30HU. Te o0xBamar S30BUPHT
I'eru m xBocToXxpanwnumero [eranym B Apmenus. To e pa3zpaboreno B pamkutre Ha DG ECHO
mpoekT: “Alliance for disaster Risk Reduction in Armenia” with acronym: ALTER and Grand
Number: 783214 [15].

Hannute 3a paspaborsane Ha MC. moamomaramia B3eMaHETO Ha PELICHMS B CIydaud Ha
HABOJHEHHUA B paiioH ,,CIOHUK® B ApMEHHUs ca MPEAOCTaBEHNU OT AMEPUKAHCKUIT YHUBEPCUTET B

Apmenus 1 MHCcTUTYTHT 0 ['eonoxku Hayku (ApMeHus), T€ ca HATMYHU U B TEXHUTE 0a3u JTaHHMU.

[Tpu craptupane Ha HC ot index.html ce oTBaps HavanausT expan Ha C (Purypa 8).
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ALTER-Flood

Flood hazard and risk in Armenia
Weather forecast

Curent situation EFAS

C O >

Training

®urypa 8. HayajieH ekpaH Ha Ye0 NPUJI0KEHHETO 32 HABOJHEHHUS
Om 2nasnomo menro modxce 0a ce uzbepam cieoHume OYmMoHu:

e Flood hazard and risk in Armenia;

e  Weather forecast;

e Current sitiation EFAS;

e Training.

Om 6ymon , Flood hazard and risk in Armenia® ce craptupa ye0d HpHUIOKEHHUETO,

mnmoamnmomMaramnio B3€EMaHETO Ha pCIICHWA B OIICpAaTUBHA 3aJia B CJIy4and Ha HABOJHCHUEC

[TpunoskeHneTo 3a HaBOAHEHMS] MMa 3a IEJ Ja BU3yalu3upa Kak Ile C€ pasNpOCTpaHu
MpWIMBHATA BbJIHA B clyyail Ha HaBoJgHEeHHe. To moka3Ba Hall-ysS3BUMHTE CTpajd KaTo Y4YHIIUIIA,
NETCKU TpaAuHU U T.H. [Ipunoxenuero npeaocraBs nHopMaius 3a Hal-OMU3KUTE U 3acCTpaIICHU
crpaau. Taka To IpeocTaBst HEOOXOAUMUTE JAHHHU U WH(OPMAIIKs HA TPYNHUTE HA MSCTO, KOUTO IIIE

uM ObJIaT OT 10JI3a MPH pearupaHe U B3eMaHe Ha PEIICHUs B CIy4yail Ha HABOJIHEHHE.

OCHOBHM XapaKTEpUCTUKU Ha MPUIOKEHUETO 32 HABOJIHEHUS € Moka3aHo Ha Purypa 9.
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= Flood hazard and risk in Armenia

0— 1 | .
0— 2 | 678 910

08— 4 '

®urypa 9. OcHOBeH npo3open Ha NPUJIOKEHHETO 32 HABOJHEHHA

. @yHKIMA 32 TpUOIMIKEHHE — C TOMOIITa Ha OyTOHa MOTpPeOuTeNnss UMa Bb3MOXKHOCT J1a
puoJIMKaBa KbM 00EKTa Ha HETOBUS MHTEPEC.

. OyHKIMS 32 OTAAJIeYaBaHe — C TIOMOIITa Ha OyTOHA MOTPEOUTENSI KMa BB3MOXKHOCT JIa C€
oT/ajieyaBa OT 0OCKTa Ha HETOBHS HHTEPEC.

. OYHKIMS 32 Te0JIOKAIHs - Bb3 OCHOBA Ha MECTOIOJIOKEHUETO Ha Mpexkarta, Ta3u (GyHKIIUS

BU3yaJin3rupa MCCTOIMOJIOKCHUCTO Ha yCTpOfICTBOTO, KOCTO HU3IIOJI3BA IMPUIIOKCHUCTO.

Mammabupane — Ta3u (QyHKIUS JaBa BB3MOXKHOCT Ha TMOTPEOUTENs Ja C€ BBbPHE KbM
OpUTHHAIIHUS MaIad 3a7a/ieH B IPHIIOKEHUETO.

. OCHOBHO MEHIO — TYyK Ca pasMOJIOXKEHH Pa3IMYHUTE MpenedUuHUpaHu CIIOeBe KOUTO Ce
BU3YaJIM3UpaT B MPHIOKEHUETO. Te Moxke a ObJaT BKIIOYBAHH, W3KIIOUYBAHU, CBAJISIHH,
Jla ce MPOMEHs TAXHATa MPO3PayHOCT, Ja ce NpUOIMKaBa J0 MECTOMOJOKEHHUETO Ha
nu30paHus CJIOM, Ja ce MPOMEHs peIbT UM M 4pe3 BiayeHe M IyCKaHe MOXKe Ja ce

BU3yaJlU3Upa HOB CIIOH, mpeaeduHupan oT motpedurens. [IpumoxkeHuero pasmonara ¢
(GyHKIHMS 32 ThPCEHE 00CKTH, MECTa, HaCeJIEHU MecTa U Jp.

6. OyHKIUA 32 yepTaHe — JjaBa BH3MOXKHOCT Ha MOTpeduTenst 6bp30 na 106aBU HOB OOEKT

(3ayIMBHA 30HA) KbM CBUIECTBYBAII[ CJIOW, KOWTO J]a c€ M300pa3u B pealHO BpeMe WU J1a
ObJie 3araMeTeH 3a M0-KbCHU aHaJIH3H.

7. OyHKIMSA 3a CHUMKa — JlaBa BBb3MOXKHOCT 3a €KCHOpPTHUpaHE Ha KapTa BbB (QopmaT Ha
CHUMKA.

8. ®yHKIMS 3a U3MEpBaHE — JaBa Bb3MOKHOCT Ha MOTPEOUTENs Ja U3MEpBa Pa3CTOSHUETO

MEXJy JBE WJIM MOBEUe TOUYKHM, KaKTO U Ja MpecMsTa pa3Mepa Ha m30paHara 30Ha Ha
U3CIIE/IBAHE.
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9. ®ynkus 3a u3bupaHe — JaBa Bb3MOKHOCT Ha TMOTPEOUTENs a M30upa OT pa3IudHUTE

GyHKIMH Ha CJIOEBETE M CHINO U J1a MpeMaxBa u3bopa.

10. ®yHKIIMA 3a JIECHO HAaBUTUpPaHE — Ta3W (PYHKIUS TMO3BOJISIBA TO- JIECHO MPUOTMKEHUE,

oTJlajieyaBaHe U MECTEHE Ha KapTUTE IPU MOOUITHU YCTPOHCTBA

bazoBute cioeBe morar nga ObIAT NMPOMEHSHH CHPSIMO HM3UCKBAHHATA Ha IMOTPEOUTEIIS.
[IpenBaputenHo AepuHUpaHU CIIOEBE: TE MOTaT Ja ObAAT M3KIOYEHHM WU BKIIOUEHH CIOpEN
pa3nMYHUTE HYXIW Ha mnoTpeOutenure. I[Ipo3paunHocTTa WM Moke na OBJe MPOMEHSHA.
[Tpunoxkenuero pasmonara ¢ OoraT HabOp OT NpPEABAPUTENHO JeDUHUPAHH CIOEBE, KOUTO
MPEOCTABAT PA3JIMYCH BHJ JAHHHW, KOUTO MOTAT Jia MMOMOTHAT Ha MOTPEOUTENNTE Ja aHaIU3upa
TEKyIlaTa CUTYaIlusl WK Ja TIperyiefiaT Pa3IndHy CIICHAPUH 32 PA3BUTHETO HA MPHJIMBHATA BhJIHA B
cllydail Ha pa3KbCBaHE Ha SI30BHpHA CTeHA. PebT Ha clioeBeTe MOKe Ja ObJie MPOMEHEH B PEaTHO
BpeMe, Upe3 BIIauCHE.

Paboma cwvc cnoese (Queypa 10):

€ LayerList ~ b Fiood events N Y@ NS ¥+

®urypa 10. Padora cbe caoese

1. ITpubnmkenne — OYTOHBT J1aBa BB3MOXKHOCT Ha IMOTPEOHTENsS Ja HAaBUTHpaA IO H30paHHs
CJIOH, Upe3 mpubIuxKaBaHe 10 HETO.
2.BxirouBane — To3u OyTOH IMO3BOJISIBA Ha MOTPEOWTENS Ja BKIIIOYBA WIIM W3KIIOYBA JalleH
CJIOH B 3aBHCHUMOCT OT HYXIUTC.
3. IOrbJIHUTENTHO MEHIO — OyTOHBT OTBaps AONBIHUTEIHHM (DYHKIMOHATHOCTH IMpH padoraTa
ChC CIIOEBE, OTBAPSIMKH MOJI MEHIO CHCTOSIIO CE OT:
a. IlpozpauHoct — OyTOHBT JaBa BB3MOXKHOCT Ha TOTpeOUTENs] Ja Ompeaens
MPO3pPavyHOCTTA Ha CIIOCBETE,
b. CaansiHe — OYTOHBT JaBa Bb3MOXKHOCT Ha MOTPEOUTEINS 1a CBAIM M30PAHHAT CIIOH,
KaTo W3IM0J3Ba (YHKIMATA 3a YEepPTaHE 3a OuepTaBaHE Ha HaBOJHEHA 30HA Ha

YCTPOMCTBOTO CH;
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c. Ounrpupane - OyTOHBT J1aBa Bb3MOXXHOCT Ha MOTPEOUTENS J1a M30Mpa TOYHO KaKBU
JaHHU MICKa J]a BU3YyalIM3Hupa OT IaJCHUS CIIOM.

WC, monmomaraia B3eMaHETO Ha pEIICHHs B ONEpaTHBHA 3ajia B CIIy4al Ha HAaBOJHCHUS
pasnonara ¢ GyHKIUS 32 U3CKadyaHe Ha MH(POPMAIMOHEH MPO30pell TP MapKupaHe Ha OOEKT OT

Kaprara Karo Hal-ysa3BHUMMTE CIPAJU B CIy4Yad Ha HABOJHECHMS KaTO YYWIMINA, NETCKU T'PAJUHU U
Ap.

B unpopmanuMoHHHAT Tpo30open  ce BU3yallU3upa JeTailiHa HHQOpMAIMs 3a
MECTOIIOJIOKEHUETO U BHJIa HA Crpajara, 3a Ja MOrar €KUIIUTE Ha TEPEH Ja IPELEHAT KOs € Hal-

OnM3Kara ys3BMMa TOYKa B CIydail Ha HABOJHCHHE.
OcHOBHH H3BOIM KLM I1aBa 4:

1)AnpoOupann ca WHOOPMAIIMOHHUTE CHUCTEMH, IOATIOMAraiiy B3€MaHETO Ha PEIICHUS B
ciydyan Ha ropcku noxapu - JAI'C ,3marorpan” W mpu pUCK OT HABOJHEHHS B pPailoH
,»CIOHUK" B ApMEHUSA.

2)IIpencraBenu ca pyHKIIMOHATHOCTHTE U Bb3MOkHOCTHTE Ha MIC, moamomaraiia B3eMaHeTo Ha
pEelLlIeHNs B CIy4au Ha TOPCKH MOXKapy WM HaBOJHEHUS.
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IV.OCHOBHHU N3BOAU U 3AK/IIOYEHUA

Hay4yHnu 1 HAyYHO-IIPHJIOKHHM IPHUHOCH
OCHOBHM Hay4YHU IPUHOCH:

1) Hanpasen e ananuz Ha cpiectByBamu ['eorpadcku Madopmarmonnu Cucremu (I'NC),
KaKTO M CpaBHHUTENICH aHalu3 Ha codryep ¢ orBopeH koa - QGIS m kxomepcuaneH
codryep — Esri ArcGIS;

2) Paspabomen e aneopumwvm 3a pazpaborBaHe Ha HHbopmanmoHHUW CHCTEMHU
MOJIIIOMAranf B3¢MaHETO Ha PEIICHUs IPU TOPCKH TOXKapH WIIM HABOJHEHHS C OTBOPCH
KOJI;

OCHOBHM Hay4HO-TPUJIOKHHU IPUHOCH:

1) Paspabomena u anpobupana e memooonozus 3a padboTa ¢ peallHd NaHHU, KOUTO Ja
BU3yaJIM3UpaT THapaMeTpu 3a penied), METEOpOJIOTrHs, PACTUTCIHH BHIOBE U BOJIHH

pecypcu;

2) Ilpunooscena e apxumexmypa uHa ye6 ['MC mpuioxeHue, KOETO € peallM3upaHo ChC
coTyepHH NMPOYKTH U UHCTPYMEHTH C OTBOPEH KOJI;

3) Paszpabomenu u anpooupanu ca Hupopmayuonnu Cucmemu (HMC) 3a monamomaraHe
B3EMaHETO Ha PEUICHUS IPU TOPCKH TTOYKApH ¥ HABOTHEHHSL.

Hacoxu 32 0naemy u3cjaeaBanus

[MocturHatuTe pe3ynraTd B JOUCEpTAllMOHHATa paboTa oO4yepTaBaT CICAHUTE HACOKH 3a
ObJCIIN U3CIIEABAHUS:

1) Hszcneosame Ha BB3MOXKHOCTHTE IIPENOCTAaBEHM OT  €BpOIEiickara Iporpama
Konepnukyc 3a carenuTHO HabI0eHHE B YacTTa il 32 Emergency Management Services
(Yenyru 3a peakitust Ipu KpU3H).

2) Honwasane na cohTyepHUTE MPHUIOKEHUS C OTBOPCH KOJ, C QJITOPUTMH 32 OIEHKAa Ha
pHYCKa Mpu: KpUTHYHA MHPPACTpyKTypa U Touku oT mHTepec (Points of Interest) mpu
pa3nuyHu KpUTepuH 3a omacHocT (vulnerability index assessment).

3) Paspabomeane na I'MIC npunodcenue 3a BU3yaln3alus Ha METEO JTaHHU T€HEPUPAHU OT
ype3 CUCTEMaTa 3a HacjaarBaHe U KOPEKIMsS Ha NporHocTudHM naHHU ype3 GRIB, WRE,
ECMF, EURO4 3a mporHo3uW W u3MEepBaHE HAa  MHUKPOKJIMMATUYHU OCOOCHOCTH,
npunarany B oneparuBeH pexkuM Ha MOS cxemu 1 NOWCASTING npu nporHOCTUYHU
JlaHHU.
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V. AIIPOBALIMSA HA PE3YJITATUTE U ITYBJIMKALIUHN

OcHOBHUTE pe3ynTarTd, MOJMYyYeHH NpU pazpaboTkaTa Ha IucepTallMoHHaTa paborta, ca
JIOKJIa/IBAHU B YETUPH MTyOJIMKAIINK Ha CTICHUAIN3UPAHN MEKIYHAPOIHU KOH(pEpeHINN:

1. Dobrinkova N., Stefanov S. Open source GIS for civil protection response in cases of
wildland fires or flood events. The 12th International Conference on Large-Scale Scientific
Computations LSSC'19, (June 10 - 14, 2019, Sozopol, Bulgaria), Institute of Information and
Communication Technologies Bulgarian Academy of Sciences, Large-Scale Scientific Computing.
LSSC, 2019. Lecture Notes in Computer Science Springer, 11958, Springer, 2020, ISBN:978-3-
030-41032-2, ISSN:1611-3349, DOI:https://doi.org/10.1007/978-3-030-41032-2 35, 309-314,
SJR: 0.427;

2. Dobrinkova N., Stefanov S. Desktop application developed by open source tools for
optimizations in cases of natural hazards and field response. Studies in Computational Intelligence,
838, Springer, Cham, 2020, ISBN:978-3-030-22722-7, ISSN:1860-949X,
DOTI:https://doi.org/10.1007/978-3-030-22723-4, 17-30, SJR: 0.215;

3. Dobrinkova N., Stefanov S., Hadjitodorov S., Arakelyan A., Amirkhanian A.,
Barseghyan A., Mnatsakanian S., Drakatos G., Evangelidis Ch., Katsaros V., Boustras G..
Emergency planning and optimizations based on dam break flood risk maps visualized with open
source web-GIS tool. 14th FEDERATED CONFERENCE ON COMPUTER SCIENCE AND
INFORMATION SYSTEMS FedCSIS 2019, (1-4 September, 2019, Leipzig, Germany), Leipzig
University, 19, Polish Information Processing Society, 2019, ISBN:978-83-955416-1-2, ISSN: 2300-
5963, DOI: http://dx.doi.org/10.15439/978-83-955416-1-2, 309-314.

4. Stefanov S. Open source data for developing desktop application as part of
eOUTLAND project. Proceedings of International Conference on Big Data, Knowledge and
Control Systems Engineering BAKCSE'2018, (21-22 November 2018), John Atanasoff Society of
Automatics and Informatics, 2018, ISSN:2367-6450, p.71-p.79.

I/ISC.HG,Z[BaHI/ISITa B AOUCCPTAIHUOHHUA TpyHd C€a YaCT OT MNOJYYCHUTC PpC3yJTaTh Ha [Ba
MCKIAYHAPOAHU HAYUYHO-U3CIICAOBATCICKU MTPOCKTA:

1. MexayHapoAeH MPOEKT MO MporpaMa 3a TPAHCTPAHWUYHO CHTPYIHUYECTBO IO CXeMara
Ha Unrepper ,,IT'C I'spuust — bearapus 2014-2020”: ,,Protecting biodiversity at NATURA 2000
sites and other protected areas from natural hazards through a certified framework for cross-border
education, training and support of civil protection volunteers based on innovation and new
technologies” with acronym: eOUTLAND, (MIS CODE 5011437 and reg. number 1672;

2. DG ECHO mpoekr: “Alliance for disaster Risk Reduction in Armenia” with acronym:
ALTER and Grand Number: 783214.
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AEKJVIAPAIIUA 3A OPUT'MHAJIHOCT

Jexmapupam, d4e auceprauusta CbAbpXKa OpPUIMHAIHU PE3YJITATH, IIOJIYYEHU IIpHU
IIPOBEICHU OT MEH HAy4YHM W3CIEABaHUSA C IIOAKpeNara M CBHICHCTBUETO HAa HAyYHUS MU
PBKOBOIUTEIL.

Pesynrarure, KOMTO ca TONYy4YeHHW, ONMHCAHW W/WIM MyOJIMKyBaHM OT JPYTH Y4YCHH ca
KOPEKTHO U MOAPOOHO ITUTHPaHU B OnbInorpadusra.

HacTosmusT nucepranvoHeH Tpyd HE € MpHJaraH 3a NpuioOuMBaHE Ha HAayyHa CTENEH B
JPYyTO BUCIIE YYUIIHILE, YHUBEPCUTET WIIM HAyYeH UHCTUTYT.

Moanuc: (7 /J
BJIATOJAPHOCTH

M3ka3BaM cBOsiTa UCKpPEHA MPHU3HATETHOCT M OJAroJapHOCT Ha HAYYHUST CU PBHKOBOJIUTEIN
noiu. 1-p Huna JloOprHKOBa, 3a IICHHHU HAIIBTCTBUS, MPOGECHOHATHA KOMIIETEHTHOCT U ChACHCTBHE
IpY MOATOTOBKATA HA AUCEPTAUMOHHUSA Tpyd. biarogaps u 3a HeolueHHMMara MOpajiHa MOAKpENa U

IIPOSIBEHO THPIICHUE.
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