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Abstrakt: Slnecné Ziarenie je jednoznacne slubnou moznostou pri vyrobe energie z obnovitelnych zdrojov. Zastavané uzemie ma
vysoky potencial a vela volnych pléch pre inStalaciu sine¢nych energetickych systémov. Solarny kataster je pre investorov doélezitym
nastrojom hodnotenia nakladovosti a rentability fotovoltickych panelov a kolektorov. Solarny kataster je budovany na datach o
geometrii krajiny a meteorologickych datach. Pri modelovani distriblcie sinecnej energie sa vychadza z predpokladu, Zze geometria
krajiny je stabilnd, resp. sa vztahuje najmé na zasahy ¢loveka v krajine (vystavba budov, rezanie stromov a pod.). Po€as roka vSak
vegetacia prechadza viacerymi fenologickymi fazami, ktoré maji vyznamny vplyv na mnozstvo slne¢ného ziarenia dopadajiiceho na
reliéf alebo budovy. St€asné technolégie ako laserové skenovanie a hyperspektralne snimanie umozniuju zaznamenat krajinu v
ultravysokom rozliSeni, na zaklade coho je mozné definovat urcité charakteristiky o vegetacii, napr. index plochy listov, vySku a rozsah
(tvar) koruny stromov, hustotu koruny stromov, a pod. Navyse, v stuc¢asnosti sU aj dostupné algoritmy, pomocou ktorych je mozné
generovat 3D modely stromov pomocou polygonovych sieti (tzv. mesh). Modelovanie sinecného Ziarenia zaloZzené na asovej rade
nam umozriuje spresnit vypocet mnozstva dopadajliceho Ziarenia reSpektujuc fenologické fazy vegetacie. Nasledne je mozné tieto
data lahko integrovat' do solarneho katastra. V prispevku sa zameriame hlavne na tvorbu modelov mestskej zelene, odvodenie
vybranych charakteristik stromov a zohladnenie tychto charakteristik pri modelovani sine€ného Ziarenia.

Title: Refinement of the solar cadastre by integrating a time series of urban greenery models

Abstract: Solar radiation is clearly a promising option in the production of energy from renewable sources. Built-up area has a high
potential and a lot of free space to install solar energy systems. The solar cadaster is an important tool for investors to evaluate the
expense and profitability of photovoltaic panels and collectors. The solar cadaster is built on data of landscape geometry and
meteorological data. Modeling of solar energy distribution is based on principles that geometry of the landscape is stable, respectively
refers in particular to human intervention (construction of buildings, cutting of trees, etc.). However, during the year, vegetation passes
through several phenological phases, which have a significant effect on the amount of sunlight impacting on a relief or buildings.
Current technologies such as laser scanning and hyperspectral imaging enable to capture the landscape in ultra-high resolution, based
on which it possible to define certain characteristics of vegetation, such as leaf area index, height and range (shape) of tree crowns,
tree crown density, and so on. Additionally, algorithms to generate 3D mesh models of tree are now available. Time-based modeling of
solar energy allows us to refine the calculation of the amount of incident sun radiation respecting the phenological phase of vegetation.
Consequently, these data can easily be integrated into the solar cadaster. In this paper, we focus mainly on modeling of urban
greenery, derivation of selected tree characteristics and consideration of these characteristics in modeling of solar radiation.



