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Metody inventarizace lesaz dat LLS

ITD — Individual tree detection method

« Zakladnim principem této metody je detekce jednotlivych stromu
a zjistovani stromovych charakteristik jako je vyska, vyCetni tloustka
a objem kmene na zakladé regresnich vztahu.

* Nutna vysSi hustota bodl LLS — minimalné 5 bodd na m2, coz
zvysuje naroky na zpracovani dat.

« Ze soucCasnych poznatku je vyuZzitelna pouze pro mytni porosty
s homogenni strukturou a spiSe pro jehlicnaté dreviny s jednoznacné
identifikovatelnymi vrcholky stromu.

ABA — Area Based Approach

« ZaloZena na analyze distribuce bodu LLS v ruznych vySkach v ramci
celého lesniho porostu a intenzité odrazu, provadi se statistické
zpracovani dat. Vyhodou je nizSi poZzadovana hustota bodu LLS
(i kolem 1 bodu na m2), nizSi naroky na zpracovatelsky hardware
a software a moznost plosného zpracovani pro velké lesni celky
(vyuzivana pravé v severskych zemich).

Kombinace obou metod
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« SLP Kftiny, polesi Habravka
* 43 zkusnych ploch o poloméru 12,62 m

« Stfed plochy zamérfen GNSS aparaturou
Topcon Hiper Pro, RTK korekce, 20 minut

* Mereny vsechny vycetni tloustky a vysky
» VycCetni kruhova zakladna

« Zasoba drevni hmoty spocitana podle
objemovych rovnic
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‘F pokus.dvz - Fusion =) R
File Edit View Tools Help
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[~ Bareearth...
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[V Display sample
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[ Plot mode
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« USDA Forest Service, University of Washington
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LIDAR Data Viewer
) File View Tools Help
D&
Height LDV -- ¥1.63 -- USDA Forest Service -- Pacific Northwest Research Station
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Zpracovani dat

* Vyriznuti zkusnych ploch z normalizovaného
mracha
— Prikaz clipdata
« Vypocitani charakteristik mracna bodu na
jednotlivych zkusnych plochach
— Prikaz cloudmetrics

tswUserssfZdenek>Fuszionsc londmetrics Aid /new Aabove:2 sminht:=2 G:=“~ABA_LAS_DZ-plo

metrics.txt G:“~ABA_LAS_DZ<outmetprics.csv

» 87 charakteristik bodoveho mracna zalozenych na
atributech vyska bodu a intenzita odrazu



Zpracovani dat

Total number of returns

Count of returns by return number
Minimum

Maximum

Mean

Median (output as 50th percentile)
Mode

Standard deviation

Variance

Coefficient of variation

Interquartile distance

Skewness

Kurtosis

AAD (Average Absolute Deviation)
MADMedian (Median of the absolute
deviations from the overall median)
MADMode (Median of the absolute
deviations from the overall mode)
L-moments (L1, L2, L3, L4)
L-moment skewness

L-moment kurtosis

Percentile values (1st, 5th, 10th , 20th,

25th, 30th, 40th, 50th, 60th, 70th, 75th,
80th, 90th, 95th, 99th percentiles)
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Canopy relief ratio ((mean - min) / (max —
min))

Generalized means for the 2nd and 3rd
power (Elev quadratic mean and Elev
cubic mean)

Percentage of first returns above a
specified height (canopy cover estimate)

Percentage of first returns above the mean
height/elevation

Percentage of first returns above the mode
height/elevation

Percentage of all returns above a specified
height

Percentage of all returns above the mean
height/elevation

Percentage of all returns above the mode
height/elevation

Number of returns above a specified
height / total first returns * 100

Number of returns above the mean height
/ total first returns * 100

Number of returns above the mode height
/ total first returns * 100
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* Vypocet korelaci mezi taxacni
veliCinou (zasoba, vycetni kruhova
zakladna) a jednotlivymi
charakteristikami mracna bodu

* Tvorba linearniho regresniho modelu
— QC Expert
— testovani regresniho tripletu
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« Zasoba porostu

y=-45 3317814824156 74®41 9936447

X...Elev P30

z...All returns above mean/Total first returns*100
z...First returns above mean

Koeficient determinace R? = 0,82
Regresni triplet — model je korektni
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* VycCetni kruhova zakladna

=-1600+00361939H067997

X...Percentage first returns above mean
z...Elev P20

Koeficient determinace R?= 0,72
Regresni triplet — model je korektni
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» Vypocitani charakteristik bodového
mracha pro cela uzemi

— Prikaz gridmetrics

tswUszerssZdenek>Fusionsgridmetrics s/minht:2 snoground 2 25 G:“~ABA_LAS_DZ<hasal2b

vwmetrics . csw G:SABA _LAS DZ66 67 980 21 _las
— Velikost pixelu — 22,36 m

— Pr. Finsko — polomer zkusne plochy 9 m,
pixel — 16 m, Ontario — polomer zkusné
plochy 11,28 m, pixel 20 m, Britska
Kolumbie — polomér zkusné plochy 11,28
m, pixel 20 m
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* Prevedeni pozadovanych
charakteristik mracna do rastru ve
formatu ASCII

— Prikaz csv2grid

“F ncsv2grid G:“ABA_LAS_DZ“pocet_stromu23‘w'metrics_all_returns_elevation_stats.csv 20 G:\ABA_LAS_DZ‘pocet_stromu3'wv'c _grid20. asc
“Fusioncsv2grid G:“ABA_LAS_DZ‘\pocet_stromu23‘wvimetrics_all_returns_elevation_stats.csv 27 G:\ABA_LAS_DZ'pocet_stromu23‘v'\cover_grid27.asc
“Fusioncsv2grid G:hZABA_LAS_DZ%pocet_stromu23’vmetrics_all_returns_intensity_stats.|csv 16 G:\ABA_LAS_DZ'pocet_stromu3‘wv'cover_gridl6. asc

* VypocCet map taxacnich veliCin
zadanim regresnich rovnic do Raster
Calculatoru v ArcGIS
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Legenda

| Zasoba
- 81,904

' - 0,0325911

0 m N

50 100 200 300

=N
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Legenda

Vycéetni kruhova zakladna
4,04131

- 0,00302931
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Legenda

® Stfedy zkusnych ploch
- Porosty do 10 %

|:| Porosty

0 250 500 1000 1500 2000 m
N TE—

« Zonalni statistika — soucet vSech pixell v porostu

* Presnost LHP?
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* Vyuzit neparametrické a jiné pokrocilé statistiky pro
vypocet taxacnich veliCin — k-NN, k-MSN,
Bayesovska statistika, data-mining Random
Forests, neuronove vicevrstve perceptronove sité

« Skript v jazyce Python — automatizace zpracovani,
GUI
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