Les z vysky: Ako lidar meni
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Nové moznosti: Vystupy

Ako sa vyuzivaju lidarove ; . ,
zameraneé na opis lesnych

data v sucasnej dobe ?

porastov
. Tvorba DMR DMP » Vypocet charakteristik terénu
. Hillshade DMR « Automatizované mapovanie
- Mapovanie v 3D * Vypocet vysok stromov

» Identifikacia jednotlivych
stromov (porastovych
zvyskov)

* VVypocet zasob za dielec




Vstupné data Pouzity softvér
e Digitalny model povrchu * ArcGIS pro
(N |_C) * Advanced

» 3D analyst/Spatial analyst

» Digitalny model reliéfu (GKU)
« Klasifikované mracno bodov
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Inovativne vystupy pre detailny opis

lesnych porastov

 Model sklonu
 Uzemia so sklonom nad 40 %

* Model expozicie
» Standardizovany vy$kovy model
e Stratifikacia Uzemia




Pracovné postupy

Model na vypocet
charakteristik reliéfu,
vyskova struktura
porastu a
standardizovany
vyskovy model

#0rezanie DMR z NLC na hranice LC
orezaneDMR_NLC = ExtractByMask(DMR_NLC, LC, "INSIDE")
orezaneDMR_NLC.save("orezaneDMR_NLC")

#0Orezanie DMR z GKU na hranice LC
orezaneDMR_GKU = ExtractByMask(DMR_GKU, LC, "INSIDE")
orezaneDMR_GKU. save("orezaneDMR_GKU")

#0Orezanie DSM na hranice LC
orezaneDSM = ExtractByMask(DSM, LC, "INSIDE")
orezaneDSM. save("orezaneDSM")

#Vyplnenie medzier v ramci DMR a DSM
DMR_GKU_Fill = Fill("orezaneDMR_GKU")
DMR_GKU_Fill.save("DMR_GKU_Fill")
DSM_Fill = Fill("DSM")
DSM_Fill.save("DSM_Fill")

#Zhladenie DMR
Focal = FocalStatistics("DMR_GKU Fill", NbrCircle(3, "CELL"), “MEAN", "DATA")
Focal.save("DMR_GKU_Focal™)

#Tvorba Hillshade

HillshadeDMR = Hillshade("DMR_NLC_Fill", 315, 45, "SHADOWS", 1) #jediné na Co sa vyuZziva DMR z NLC
HillshadeDMR.save("Hillshade_DMR")

HillshadeDSM = Hillshade("DSM_Fill", 315, 45, "SHADOWS", 1)

HillshadeDSM.save("Hillshade DSM")

#Vjpolet sklonu
Slope = Slope("DMR_GKU Focal®, "PERCENT_RISE", ™
Slope.save = ("Slope")

"GEODESIC") #Sklon sa poiita v %, je moZné zmenit na stupne

#Vypole Expozicie

Aspect = Aspect("DMR_GKU_Focal®, "GEODESIC")

Aspect. save("Aspect")

Expozicia = Reclassify(Aspect, "VALUE", "& 22,500000 1;22,510000 67,500808 2;67,516000 112,500000 3;112,510600 157,560060 4;157,510600 202,560000 5;202,510000 247,500000 6;247,510060 292,500000 7;292,510008 337,500000 3;337,516000 360 9", "DATA") -

Expozicia.save("Expozicia")

#Tvorba CHM
CHM1 = Minus("DSM_Fill", "DMR_GKU_Fill")
CHM1. save("CHML")

#CHM je obmedzené na vyiky do 55 m, vietky ostatné hodnoty su odstrdnené
CHM2 = Con(Raster("CHM1") <= 55, "CHML")
CHM2. save ("CHM2")

#CHM je obmedzené na vysky nad @ m, vsetky ostatné hodnoty si odstrdnené
CHM3 = Con(Raster("CHM2") >= @, "CHM2")
CHM3. save("CHM3")

#Findlne CHM, kde boli vietky hodnoty meniie ake @ nahradené hadnotou 0
CHM = Con(IsNull("CHM3"),®, "CHM3")
CHM. save("C: /Vypocty/Pomocna. gdb/CHM" )
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#reklasifikdcia vysok
#5trat = Reclassify(CHM, “VALUE",
Strat = Reclassify(CHM, "vALUE", ™

Pracovné postupy -

#Zjednodusenie rastra vyiok cez funkciu Majority
Majority = MajorityFilter("Strat", "EIGHT", "MAJORITY")

Model na stratifikaciu uzemia ===

#Zjednodusenie rastra vysok cez funkciu Boundary Clean, ktord zhladi hrany
Strat_B = BoundaryClean("Majority™, "DESCEND", "TWO _MAY")
Strat_B.save("Strat_B")

5 9,2500001 17,5 4; 17,586001 25,2 3; 25,2000801 30,25 2; 30,250001 55 1

"8 9,25 5;
B8 5; 8,00001 15,7 4; 15,70001 21,3 3; 21,30081 55 1", "NODATA") #LC Bohunice,

#konverzia z rastra na polygdn
arcpy .conversion.RasterToPolygon(“Strat B", "Strata", "SIMPLIFY", "WALUE")

#odstrdnenie OLP

arcpy.management.SelectlayerByAttribute (JPRL, "NEW _SELECTION', ""IDPS™ IS NOT MULL')
arcpy.analysis.Clip("Strata™, LC, "Clip StratA™)

arcpy.analysis.Clip("Clip StratA™, JPRL, "Clip Strat™)

arcpy .management.MultipartToSinglepart(“Clip Strat"™, "Strata_5")

#0dstrdnenie aredlov do 580 m2 podla dffky hranice
arcpy.analysis.PairwiseDissolve("Strata_S", "PairDiss", ["gridcode™], "", "SINGLE_PART")
arcpy.management.SelectlayerByAttribute("PairDiss", "NEW_SELECTION', '"Shape_Area™ < 588')
arcpy.management.Eliminate("PairDiss", "Eliminate"™, “LENGTH™)

#0dstrdnenie aredlov do 5688 m2 podla velkesti aredlov

arcpy .management.SelectlayerByAttribute ("Eliminate", "MEW_SELECTION', '"Shape_ Area" < 588')
arcpy.management.Eliminate("Eliminate”, "Eliminate V2", "AREA")
arcpy.analysis.PairwiseDissolve("Eliminate V2", "PairDiss2™, ["gridcede"], "", "SINGLE_PART")

#0dstrdnenie aredlov do 580 m2 podla dffky hranice - druhy krdt

arcpy .management.SelectlayerByAttribute("Eliminate_ V2", 'MEW SELECTION®, '“Shape_Area" < 588°)
arcpy .management.Eliminate("Eliminate V2", "Eliminate_W3", “LEMNGTH™)
arcpy.analysis.PairwiseDissolve("Eliminate V3™, "PairDiss3™, ["gridcede"], "", “SINGLE_PART")

#0dstrdnenie aredlov do 580 m2 podla velkosti aredlov - druhy krdt
arcpy.management.SelectlayerByAttribute ("PairDiss3", "NEW _SELECTION', '"Shape Area" < 588')
arcpy.management.Eliminate("PairDiss3", "Eliminate_1l@@", "AREA")
arcpy.analysis.PairwiseDissolve("Eliminate_ 188", “"PairDissl@@e", [“gridcode"], ™™, "SINGLE_PART")







Vyuzitie stratifikacie

 Spresnenie vypoctu zasoby pri metode Inventarizacnych ploch

« Tvorba mapy manazmentovych opatreni a automatizované
mapovanie porastovych skupin

e Diferencovaneé zistovanie stavu lesa
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Inventarizacné  Bohunice
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 Bez polohy stromov
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* Kruhové plochy
* Variabilny polomer - ” |
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Stratifikacia Budca

* VVypocet hektarovej zasoby:
 IP: 429 kubikov/ha
 IP (Stratifikacia): 363 kubikov/ha
« PSL: 342 kubikov/ha

ID strata Vyskové triedy Vymera Hektarovd zasoba  Zasoba
50-9,25m 153 17 2594
49,26-17,50m 138 167 23070
317,51-25,20m 312 360 112 351
225,21-30,25m 239 492 117 554
1nad 30,26 m 246 567 139 252

Sumar 1087 363 394 819
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Stratifikacia Bohunice

* VVypocet hektarovej zasoby:
o IP: 221 kubikov/ha
 IP (Stratifikacia): 215 kubikov/ha
 Plan: 200 kubikov/ha

ID strata Vyskové stupne Vymera Hektarovd zasoba  Zasoba
5do 8,10 m 117 22 2574
48,11-15,70m 235 127 29 845
315,71-21,30m 404 219 88 476
221,31-23,40m 118 252 29736
1nad 23,41 m 345 322 111 090

215 261721

Sumar
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Mapa manazmentovych opatreni _ " 4.

a automatizované mapovanie
porastovych skupin




Mapa manazmentovych opatreni a
automatizované mapovanie porastovych

skupin
* Nezhladené hrany « Zhladené hrany




#0bmedzenie prdce na vrstvu &islo 5
arcpy .management.SelectlLayerByAttribute(Stratifikacia, "NEW_SELECTION', ""gridcode™ = 5')
arcpy .management.CopyFeatures(Stratifikacia, "Triedas")

CHM5 = ExtractByMask(CHM, "Triedas™)

CHM5. save("CHMS ")

#5trats = Reclassify("CHMS", "VALUE", "@ 17,5 8

7,560001 55 1", "NODATA") #Potrebné nastavit
Strat5 = Reclassify("CHMS", "VALUE™, "@ 15,7 @; 15,788801 55 1", "NODATA") #Potrebné nastavit

Strat5.save("Strats")
arcpy .conversion.RasterToPolygon(“Strats”, "Strata5", “SIMPLIFY", "VALUE")
arcpy .management.SelectlayerByAttribute("Stratas", "NEW_SELECTION', '"gridcode" = @')

arcpy .management.DeleteFeatures("Stratas")

sprdvnu hodnotu vysky Budia

sprdvnu hodnotu vyisky Bohunice

#Novy spdsob detekcie vrcholov pomocou funkcie Focal Statistics
def detect_local_peaks{input_raster, output_peaks, neighborhood_radius):

. ° o V4 .
Model na identifikaciu
arcpy.env.workspace = "C:/Stratifikacia/Vrcholy.gdb"”

arcpy.CheckOutExtension("Spatial") # Aktivdcia modulu Spatial Analyst
M ° #Nastavenie vstupnych premennych a rastrov
Samostatne StojacicC

neighborhood_radius = 5 #hodnoto vzdialenosti medzi jed ivymi vrcholmi, hodnota bola nastavend podla porovnania s manudlnym pocitanim stromov

# Nastavenie okna pre focal statistics (kruhové s

St ro m OV neighborhood = NbrCircle(neighborhood_radius, "CELL

# Vytvorenie rastra maxim pomocou focal statistics
focal_max_raster = FocalStatistics(input_raster, neighborhood, "MAXIMUM", “DATA™)

—

# Porovnanie pdvedného rastra s focal_max_raster na detekciu

Lekdlnych vrcholov
local_peaks = Con(Raster(input_raster) == focal_max_raster, 1)

# Konverzia v

edného rastra vrcholov na body
arcpy.RasterToPoint_conversion(local_peaks, output peaks, "Value™)
print(f“Lokdlne stromy boli dspeine identifikované a uloiené do {output_peaks}")

# Pridanie pola pre hodnotu wvysk) Elevation®) do vystupnej bodovej vrst
/ . J

arcpy.management.AddField(output_peaks, "Elevation", "DOUBLE")

# Update kurzor na priradenie hodndt vysky z pdvodného rastera do pola
with arcpy.da.UpdateCursor(output_peaks, ["SHAPE@", "Elevation™]) as cursor:
for row in cursor:
# Ziskanie suradnic bodu
point = row[@]
x = point.centroid.X
y = point.centroid.¥y

# Ziskanie hodnoty vysky z pdvodného rastera na tychto sidradniciach
elevation_value = arcpy.GetCellValue_management(input_raster, f"{x} {y}").getOutput(d)

# Nastavenie hodnoty vysky do atribitu

row[1] = str(elevation_value)

cursor.updateRow(row)
print("vyskové hodnoty boli dspeine priradené k stromom.™)
#0dstrdnenie stromov do 18 m, potrebné nastavit sprdvnu hednotu, kedZie méZe byt variabilnd
arcpy.management.SelectlayerByAttribute("Vsetky stromy55", 'MEW_SELECTION', ‘"Elevation™ < 18')
arcpy.management.DeleteFeatures ("Vsetky_stromy55™)
arcpy.management.SelectlayerByAttribute("Vsetky stromy55", "CLEAR_SELECTION™)

print("Boli odstrénené stromy s vyikou do 18m")

arcpy.CheckInExtension("Spatial"”) # Uvolnenie Licencie Spatial Analyst




Identifikacia jednotlivych stromov (porastovych
zvyskov) v mladinach, na odkrytych plochach

PocCet stromov
1. Plocha: 216
2. Plocha: 171
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Pracovné postupy

Model na vypocet charakteristik mracna bodov pre vypocet zasob

za jednotlivé porasty, ktory je ale len v experimentalnej faze a
sluzi len na vypocet 139 charakteristik Lidarovych dat, ktore sa
daju vyuzit pri vypocte zasob v kombinacii s informaciami z IP




Dakujem za pozornost

Marian Gabor

Odbor Hospodarskej upravy lesov
e-mail: marian.gabor@nlcsk.org

Narodné lesnicke centrum
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