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Abstrakt: Land use, land-use change, and forestry (LULUCF) je odvétvim inventarizace sklenikovych plynd, které hodnoti zmény
sklenikovych plyn(l v atmosféfe zplsobené vyuzivanim pldy a zmé&nami ve vyuzivani pady. Jedna se o kli¢ové informace pro hlavni
zpravy Mezivladniho panelu pro zménu klimatu (IPCC). Kazdy vykazujici stat podava informace o LULUCF do IPCC kaZdoro¢né a
vyuziva dostupné zdroje informaci o Land use. Proto se pouzivaji réizné metodiky s réiznymi zdroji dat. Udaje o LULUCF za Cesko jsou
vykazovany z Gdajll katastru nemovitosti, jeho schopnosti zjistovat zmény ve vyuziti plidy jsou omezené (Stych et al. 2020, Pazur et al.
2017). Tento referat se zamérfuje na vykazovani informaci o LULUCF z dat DPZ. Hlavnim cilem je klasifikovat multispektralni data
Sentinel-2 pro Gcely LULUCF pomoci nastroje Google Earth Engine. Kategorie pouzivané v ramci LULUCF jsou nasledujici:
Settlements, Cropland, Forestland, Wetlands and Other land. Land cover byl klasifikovan ve 2 regionech NUTS2 za rok 2018.
Klasifikovan byl NUTS2: Jihovychod (CZ06) a Stfedni Morava (CZ07). Prvnim krokem byla pfiprava klasifikované mozaiky. Mozaika
byla vytvofena ze snimk{ s maskovanou oblacnosti. Pro kazdy pixel byl jako vysledna hodnota stanoven median vypocitany z hodnot
spektralni odrazivosti (z hodnot nezasazenych oblacnosti). Tento postup byl zvolen pro hodnoty vSech pasem S-2 s rozliSenim alespon
20 m. Poté byla do klasifikovaného rastru pfidana dalSi dvé pasma. Prvnim byl rozptyl hodnot NDVI v obdobi od kvétna do fijna. Toto
pasmo pomaha odlisit plochy, jako jsou budovy (malé variance), od ploch s dynamicky se ménicim NDVI (orna plida). Druhym
pasmem byl soubor vySkovych dat SRTM. Ke klasifikaci byla pouzita metoda Random forest. Tréninkové polygony byly vytvofeny
dvéma metodami. Prvni metodou je poloautomatické vytvoreni trénovacich polygond z vektorové vrstvy CORINE Land Cover pro rok
2018. Z polygon(i CLC2018 byly nejprve vytvoieny jadrové oblasti s pouZitim vnitiniho bufferu o velikosti 100 m. Uvnitf t&chto oblasti
byly ndhodné vygenerovany tréninkové polygony kruhu o prdméru 80 m. Na zakladé téchto polygond byly vytvofeny tréninkové
polygony o préiméru 80 m. Tento zpUsob tvorby cviénych polygonli nezahrnoval vSechny druhy tfid, napf. ostatni pozemky
(fotovoltaicka elektrarna). Tyto tréninkové polygony pro tyto druhy ploch byly pfidany ruéné. Byl testovan vliv vybéru parametrd
klasifikace na presnost klasifikace. Konkrétné byla testovana kombinace téchto parametr: Number of Trees (NT) se pohyboval v
rozmezi 50 - 400, Variables per Split (VPS) se pohyboval v rozmezi 1 - 6 a Bag Fraction (BF) se pohyboval v rozmezi 0,1 - 0,5.
Celkem bylo testovano 450 kombinaci rdiznych parametr(. Pro kazdou kombinaci byla vypo¢tena Cohen's kappa podle kontrolnich
Udaju. Klasifikaci s nejvy$si presnosti s celkovou presnosti 89,1 % (Cohen's kappa je 0,84) méla kombinace: NT = 150, VPS = 3, BF =
0,1. Nejdominantng&;jsi tfidou LULUCF ve studované oblasti v roce 2018 byla Cropland s 42,78% celkové plochy. Lesni plda pokryvala
vice nez tietinu (35,4%), travni porosty15,39%, osidleni mélo 4,66% a ostatni plida a mokiady méné nez 1% (0,96% u ostatni pldy a
0,80% u mokfad(). Z hlediska LULUCF se kombinace dat Sentinel-2 s cloudovymi vypocty (Google Earth Engine) jevi jako velmi
perspektivni a aplikovatelna dalSimi stranami pfi stanovovani LULUCF.

Title: Sentinel-2 data in Land use, land-use change, and forestry (LULUCF) monitoring

Abstract: Land use, land-use change, and forestry (LULUCF) is a greenhouse gas inventory sector that evaluates greenhouse gases
changes in the atmosphere from land use and land use changes. It is key information for major reports of the Intergovernmental Panel
on Climate Change (IPCC). Information about LULUCF is reported annually to the IPCC by each reporting state, and each reporting
state uses available sources of information about land use. Hence, different methodologies with different data are used. LULUCF data
from Czechia are reported from cadastral data, its abilities to detect land use changes are limited (Stych et al. 2020, Pazir et al. 2017).
This study focuses on reporting LULUCF information from Earth observation data. The main goal is to classify Sentinel-2 multispectral
data for purpose of LULUCF using the Google Earth Engine. The categories used in LULUCF are: Settlements, Cropland, Forestland,
Wetlands and Other land. We classified 2 NUTS2 regions: Southeast (CZ06) and Central Moravia (CZ07) in Czechia in 2018. The first
step was preparing a classified mosaic. The mosaic was made from images with masked cloudiness. For each pixel, the median of the
cloud-less values was determined as the final value. This procedure was chosen for the values of all S-2 bands with a resolution at
least 20 m. Than two more bands were added to the classified raster. The first was the variance of NDVI values in the period from May
to October. This band helps to distinguish surfaces such as buildings (small variance) from surfaces with dynamically changing NDVI
(arable land). The second band was elevation dataset of SRTM. The Random forest method was used for classification. Training
polygons were created by two methods. The first method is the semi-automatic creation of training polygons from the CORINE Land
Cover vector layer for the year 2018. From the CLC2018 polygons, core areas were created first using the inner buffer of 100 m. Inside
these areas, training polygons of a circle with a diameter of 80 m were randomly generated. This method of creating training polygons
did not include all kinds of classes, e.g. Other land (photovoltaic power plant). These training polygons for these kind of surfaces were
manually added. From point of view accuracy of classification, a combination of these parameters was tested: the Number of Trees
(NT) ranged 50 - 400, the Variables per Split (VPS) ranged 1 — 6, and the Bag Fraction (BF) ranged 0.1 — 0.5. Totally 450 combinations
of different parameters were tested. For each combinations Cohen's kappa was calculated by control data. The classification with the
highest accuracy with an overall accuracy of 89.1% (Cohen's kappa is 0.84) had the combination: NT = 150, VPS = 3, BF = 0.1. The
most dominant LULUCF class in the study area in 2018 was Cropland with 42.78 % of the overall area. Forestland covered more than
a third (35.4 %), Grasslands15.39 %, Settlements had 4,66 % and Other land and Wetlands less than 1 % (0.96 % for Other land and
0.80 % for wetlands). From point of LULUCF view, the combination of Sentinel-2 data with cloud-based computing (Google Earth
Engine) seems to be very perspective and acceptable for stakeholders.



