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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Vysledky projektu umoznuji simulovat’ priebeh Sirenia lesnych poziarov a tym vyrazne
prispiet’ k optimalizacii taktiky a stratégie boja proti poziarom v ramci rozhodovacieho
a riadiaceho procesu a pomdzu pri vychove novej generacie poziarnikov a riadiacich
prcovnikov pripravenych pouZzivat nové metody a technoldgie pri ochrane lesov v boji
proti poziarom.

Podpisom zaverecnej karty rieSitel’ vyjadruje svoj stithlas ku zverejneniu udajov v nej uvedenych.

Podpis rieSitela: ........ccoevevvvivsnrensennsnneseresnnes

DAtUINS .oueveeerreeenneeceeereeeeeneneennes




Charakteristika vysledkov

[Eviden¢né Sislo: APVT-51-037902 |

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Bola vytvorend komplexnéd databaza digitdlnych udajov a map o experimentdlnom uzemi NP Slovensky
Raj, vratane roznych udajov dialkového prieskumu Zeme. Komplex udajov umoziiuje vytvorit' palivové
modely pre simuléciu lesnych poziarov. Bola vytvorend metodika tvorby palivovych modelov pre Slovensko
a dosiahol sa vyrazny pokrok pri spracovani a extrakcii informacii z materialov DPZ s vysokou rozliSovacou
schopnostou. Bola tiez vytvorenad databaza poziarov v experimentadlnom uzemi za obdobie dvadsat’ rokov.
Poznatky odvodené z jej obsahu umoznuji vo vézbe na databazu digitdlnych udajov modelovat’ zranitelnost’
uzemia a riziko vzniku lesného poziaru.

Boli navrhnuté modely a algoritmy pre izemie Slovenskom raji: vypoctu kapitdlovej hodnoty lesnej pody
[€ . ha'] v pritomnosti rizika vyskytu lesnych poZiarov pri pestovani jednotlivich hospodarskych drevin,
matematicky model poistenia lesného majetku proti riziku poziaru [€ . ha™. rok™], algoritmus hodnotenia
hazardu vyskytu lesnych poziarov v zavislosti od druhu dreviny, jej veku a najvyznamnejSich geografickych
faktorov a algoritmus hodnotenia hazardu erézie pddy v prostredi GIS [mm.rok™'].

Vysledkom projektu je schopnost’ rieSiaceho kolektivu projektu vykonat pocitacova simulaciu
existujiicich, potencidlne hroziacich ako aj rekons$trukciu minulych poziarov na tzemi Slovenska. Bola
vykonana rekonstrukcia priebehu poziaru v Narodnom parku Slovensky raj v roku 2000 s analyzou miesta
vznietenia, postupu rozvoja linie poziaru a pravdepodobnej pri¢iny umrtia 6-tich 'udi v prvy dent hasenia
poziaru.

Zovseobecnili sme princip modelovania lesnych poziarov pouzitim matematickych metdd diferencidlne;
geometrie na odvodenie diferencidlnych rovnic popisujucich Sirenie linie poziaru aj s inymi lokalnymi
geometriami poziaru ako su elipsy.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

Complex database of digital maps a data was designed for experimental territory of Slovak Paradise National Park
including different type of Remote Sensing data. Data complex is useful in development of fuel models for forest fire
simulation. Methodology for design of fuel models for territory of Slovakia was developed and reasonable development
in processing and information extraction from High Resolution Remote Sensing Data was reached too. Database of
forest fire from experimental territory for twenty years period was established too. Knowledge extracted from its
content could be used for modeling of vulnerability of territory and fire risk occurrence in relation to complex of
digital database.

The following models and algorithms for the Slovak Paradise territory were sugested : Calculation of the Forest
Soil Expectation Value in the presence of forest fire occurrence risk at the growing particular commercial tree-species
[€ . ha'], the mathematical forest property fire risk insurance model [€ . ha™. year"], the algorithm of forest fire
occurrence hazard evaluation related to the tree-species, its age and the most significant geographical factors, the
algorithm of soil erosion hazard evaluation using the GIS environment [mm.year™].

The ability of the research team to make the computer simulation of existing and potentially threatening forest fores
as well as the reconstruction of past fire events in Slovakia was achieved.

The reconstruction of the fire in the Slovak Paradise National Park in 2000 based on the computer simulation was
made including the analysis of the fire ignition, fireline evolution and a probable cause of 6 people’s death who died
during the fire.

We generalized the principle of forest fire modeling using mathematical methods of differential geometry to derive
the system of differential equations which describes the fireline growth in time by elliptical as well as by different
local fire geometries.
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