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Uvod do problematiky LULUCF

Inventarizace a reportovani stavu a zmeén vyuziti krajiny LULUCF
(Land use, land-use change, and forestry) je jednim z hlavnich pilird
IPCC a v soucasnost jednou z nejdulezitéjsich aktivit na poli land
use/land cover change.

Definovani presnych souvislosti mezi land use/land cover change a
zmeénou klimatu patfi mezi nejdilezitéjsi soucasna a budouci
vyzkumna témata.

LULUCF informace jsou sbirany a reportovany v mezinarodnim
rozmeéru a patri mezi hlavni vstupni data do modell zmén klimatu a
odhadu emisi sklenikovych plynd v ramci iniciativy IPCC.

V ramci LULUCF se inventarizuje a reportuje stav a vyvoj rozlohy v 6
tridach



LULUCF legenda

Forest land (Lesni plochy), Cropland (orna plda), Grassland (trvalé travni porosty),
Wetlands (vodni a zamokrené plochy), Settlements (zastavéné a zpevnéné plochy),
Other land (ostatni plochy).

The IPCC/LULUCF legend

(i) Forest land

This category includes all land with woody vegetation, sub-divided into managed and unmanaged.

(ii) Cropland

This category includes arable and tillage land

(iii) Grassland

This category includes rangelands and pasture land that is not considered as cropland.

The category also includes all grassland from wild lands to recreational areas as well as agricultural and silvi-pastural
systems.

(iv) Wetlands

This category includes land that is covered or saturated by water for all or part of the year (e.g., peatland) and that doesnot
fall into the forest land, cropland, grassland or settlements categories. It includes reservoirs as a managed sub-division and
natural rivers and lakes as unmanaged sub-divisions.

(v) Settlements

This category includes all developed land, including transportation infrastructure and human settlements.

(vi) Other land

This category includes bare soil, rock, ice, and all unmanaged land areas that do not fall into any of the other five
categories.



Uvod do problematiky LULUCF

V soucasnosti je LULUCF reportovano v Cesku i ve vétiné evropskych
sttt na podkladé katastralnich dat.

Dle mnoha studii (napf. Stych et al. 2020, Pazur et al. 2017) je viak
vypovidajici schopnost katastralnich dat souhrnné reflektovat stav a
zmeny land use omezena.

Ackoliv probéhl nebyvaly pokrok v monitoringu land cover/land use
pomoci DPZ, realné zapojeni dat DPZ do reportovani LULUCF v
soucasnosti prakticky neexistuje.

Pro ucely podpory zapojeni DPZ do LULUCF tak bylo doposud
iniciovano nékolik vyznamnych vyzev a podpulrnych projektu.
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- Souhrnna mezinarodni studie stavajicich dokumentt a systému
reportovani emisi sklenikovych plynt (GHG), sekvestrace a
LULUCF

- Pilotni projekt definice/klasifikace LULUCF v Cesku na zakladé
udaju z programu Copernicus

- Podpora pro zavadéni dat a produktl programu Copernicus na
mezindrodni/ndrodni Urovni pro monitorovani LULUCF

Projekt Framework Partnership Agreement on Copernicus User Uptake (FPCUP), Action 2019-2-49 “Developing supports for monitoring
and reporting of GHG emissions and removals from land use, land-use change and forestry” (219/512.818795/07 (CLIMA).



Soucasny stav inventarizace a reportovani
LULUCF

V gesci MZP, delegovano na Cesky
hydrometeorologicky Ustav a

IFER - Ustav pro vyzkum lesnich
ekosystémd, s.r.o.

Reportovani LULUCF zalozené na:
-data katastru

-data z lesnickych pruzkumu (tézba,
pFirustek, kaceni atd.)
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Klasifikace trid LULUCF

Testovano za rok 2018 v: Jihomoravsky kraj, VysocCina,
Olomoucky kraj a Zlinsky kraj (NUTS2: CZ06, CZ07).

Procesy zpracovani dat probiha prevazné v Google Earth Engine.
Sbér trénovacich dat a postprocessing probéhl v ArcGIS Pro.
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Tvorba trénovacich polygonu

Polo-automaticka tvorba skrze databazi CORINE Land Cover (CLC).
Vyzadovana Cistota dat (spectrally pure polygons).

Kontrola pomoci in-situ, ortofoto, statni mapove dilo, LPIS.

— horder between two CLC polygons
™ coniferous forest core area border (-100 m buffer of 312 CLC class)
grassland core area border (-100 m buffer of 312 CLC class)

. randomly generated point inside core area of CLC polygon

forest land training polygon (40 m buffer arround randomly generated point)
-




Tvorba trénovacich polygonu

Prevodni tabulka CLC - LULUCF

Prirazeni nekterych trid CLC pro
LULUCF problematickeé.

Pro nékteré problematické
povrchy manualni sbér polygonu:
- solarnich farmy (Settlements)

- skaliska (Other land).

CLC jméno

CLC3

LULUCF

Souvisla zastavba

111

Settlements

Nesouvisla zastavba

112

Settlements

Industrialni a komercni plochy

121

Settlements

Silni¢ni a Zelezni¢ni komunikace

122

Settlements

Letisté

124

Settlements

Doly

131

Settlements

Skladky odkalisté

132

Settlements

Stavenisté

133

Settlements

Park véetné zéameckého parku

141

Settlements

Sportovisté 142 | Settlements

Ornd ptda 211 | Cropland

Vinice 221 | Cropland

Trvalé kultury 222 | Cropland

Louky pastviny 231 | Grassland

Smésice poli luk a trvalych kultur 242 | Cropland/ Grassland

Zemédélska plida s pfirozenou vegetaci 243 | Cropland/ Grassland/ Forest land
Listnaty les 311 | Forestland

Jehli¢naty les 312 | Forest land

Smiseny les 313 | Forestland

P¥irodni traviny 321 | Grassland

Viesovisté 322 | Grassland

Nizky porost v lese 324 | Forest land

Oblasti s fidkou vegetaci 333 | Other/Grassland

Mokrady 411 | Forest land/ Grassland/Wetlands
Raselinisté 412 | Forest/Wetlands

Vodni toky 511 | Wetlands

Vodni plochy 512 | Wetlands




Tvorba mozaiky
Snimky z obdobi kveten-srpen 2018 s oblacnosti pod 75 %.

Oblaénost odstranéna pomoci rastri SCL a QA60 + buffer 55 m v
okoli oblacnosti

Mozaika vytvorena s vyuzitim medianu - méne ovlivnén
odlehlymi hodnotami nez primér.

a) Spectral signature of training poylygon 331 - Cropland b) Spectral signature of training poylygon 488 - Grassland
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Pasmo rozptylu NDVI

Vytvoreno a vyuzito pasmo rozptylu NDVI za obdobi kveten-zari.

Toto pasmo je ndpomocné pro odliseni orné pudy, travnich
porostl a zastavby.
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Klasifikace LULUCF - Random forest

Testovany parametry: Number of Trees (NT), Variables per Split
(VPS) a Bag Fraction (BF).

Celkem 240 kombinaci — NT: 10 hodnot; VPS: 4 hodnoty; BF: 6
hodnot.

Pro kazdou kombinaci byla vyvhodnocena hodnota Kappa index.

NT
50 100 150 200 250 300 350 400 450 500

VPS

BF 0.

0.6




Klasifikace — postprocessing

Odfiltrovani osamocenych pixeld - nahrazeni dominantnim land
cover v okoli — obrazek b).

Trida Forest (les) — MMU 0,5 ha

- porosty stromu, které maji rozlohu pod 0,5 ha, zarazeny do
tridy Other land

a) original classification I settiements I Vetiands

b) image with replaced isolated pixels .
c) image with distiguished Forest land and ToF Cropland - 4); b) Woadland; ) Forest {and

d) same area in ortophoto from 2018 Grassland - c) Trees outside Forest (Other land)




Vysledky klasifikace

LAND COVER 2018 - Level 1
of NUTS2 Regions: Central Moravia (CZ06) and Southeast (CZ07)

Derived from Sentinel-2 Imagery by Random Forest classification.
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Shrnuti a budouci kroky

Vyvoj a volna publikace metodiky v GEE, ktera je zamérena na klasifikaci
LULUCF s vyuzitim dat Sentinel

Porovnani s katastrem nemovitosti — bilancni i plosné srovnani LULUCF
tfid v modelovych katastrech

Testovani kladnych i zapornych stranek LULUCF informaci z DPZ a
katastru/lesnich prlzkumd — kombinace datovych zdrojl ve vysledné
metodice.

Kterak zajistit delsi casovou radu do minulosti?

Dalsi intenzivni spoluprdce s koncovym uZivatelem/zpracovatelem —
MZP, CHMU, IFER

Zapojeni do mezinarodnich iniciativ — partneri DG Clima, specialni Cislo v
casopise Remote Sensing

Testovani pro celé Uzemi Ceska + v ramci $ir§iho mezinarodni Gzemi



Shrnuti a budouci kroky

Rozvoj v souladu s budoucimi trendy s programem Copernicus Land:
CLC+ databaze land cover s MMU 1 ha, ktera respektuje tridy LULUCF

High Resolution Layers HRL — LULUCF tridy

Pomoci CLC+ bude mozné navzajem validovat/porovnavat vysledky
klasifikace trid LULUCF predstavené v této studii.

Dékujeme za podporu:

Projekt Framework Partnership Agreement on Copernicus User Uptake (FPCUP),
Action 2019-2-49 “Developing supports for monitoring and reporting of GHG
emissions and removals from land use, land-use change and forestry”
(219/512.818795/07 (CLIMA).

Dékujeme za spoluprdci IFER - Ustav pro vyzkum lesnich ekosystémd, s.r.o.



Dékujeme za pozornost

E-mail: stych@natur.cuni.cz



