HypSo, EO-MINERS a DeMinTIR
— co noveho mohou prinest

hyperspektralnitechnologie do oblasti
moeniteknglizivetnihorprostredi




yperspektralm aphkace prOJekty CGS

2009: Grant GACR 205/09/1989 Vyhodnoceni environmentalnich vlivd
povrchové téZzby postavené na analyze dat hyperspektraniho sensoru
ARES, (HYPSO: hyperspectal Sok lov) 2009-2012

ZZ Institute of Systems Blologl.l
C and €cology . -

2010: FP7 projektu (EO- MINERS “Earth Observation for Momtormg and
Observing Environmental and Societal Impacts of Mineral Resources
Exploration and Exploitation) 2010-2012
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2011: DeMiInTIR (EUFAR): CGS, DLR, TAU, (AHS, INTA) program EUFAR,
navazuje na prace provedené v oblasti Sokolovské hnedouhelné panve
béhem projektl HypSo a EO-Miners, letecka termalni obrazova data AHS
s vysokym spektralnim rozliSenim AHS (airborne hyperspectral scanner):
80 pasem z oblasti TIR (8 - 13 um)
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¥ Hyperspectral vs.multispectral

Satellite

The acquisition of images in
hundreds of registered contiguous
spectral bands such that for each
. picture element it is possible to
~_derive a complete reflectance/

Multispectral

Direction

r Pixel “signature”

Reflectance
o
N
T

pixel (e.g. 30 x 30m)

| s L _ emitance spectrum
0.5 1.0 15 2.0 s s
Wavelength (um) "“ﬂ Z ( )
: T Goetz 1983
patial domain // o~
Imaging
spectrometer
¥
Extraction of bio-, geochemical parameters \(
e e Spectral information 2 / -\ Hyperspectral
« soil m_oisture on C-0, Al-OH, Mg-OH Filght lne 030 F T ; T
SR ST ) : bearing minerals + 7 025 |
« soil roughness (crusting) Atmospheric total organic carbon ’
and grain size absorption 020 | i

015 |

1\ //m,
Spectral /

dimension

Pixel “signatur:\l\

pixel (e.g. 5 x 5m)

Spectral information
on vegetation condition

0.10 |

0.05

."I‘
SRR
Reflectance

0.00 |
0.5 1.0 1.5 20
Wavelength (pm)

Reflectance

Spectral information

243+ 0 -
on Fe EeliEit 04 06 08 10 12 14 16 18 20 22 24 \fao,oa"o‘i,,, o
Wavelength (um) ﬁ;,essfheg’s’bn &
swa%)gb;\ /

SWIR-1 SWIR- 1l

Modified after Vane and Goetz (1988)






FS karmparn

e Sokolov - Letecké kampané

porizeni HS dat HyMap (HyEurope
2009, 2010)

CASI, AHS (INTA) EUFAR (2011)

e Cal/Val pozemni kampari
atmosféricka korekce — absolutni
reflektance

® Pozemni kampan
vzorkovani (,,ground truth®),

meéreni pozemnim
spektrometrem (ASD, uFTR)
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{ypso: Hyperspectral Sokolov (2009, 2010)
® HyMap airborne

hyperspectral data
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" HYMAP: P re-\mocessig

e Testovani vlivu atmosférické korekce na kvalitu dat: ruzné
pfistupy jak minimalizovat vliv atmosféry a BRDF (fyzikalni
Zé klad RT) BRDF - Bi directional reflectance distribution function
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/,, -Sokolovskapanev:-letecka data HyMap(07/2069) g
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»~~Sokolov — zdravi lesnich porostu

NORWAY SPRUCE CANOPY CHLOROPHYLL CONTENT
Sokolov 2009
Red Edge Position Index (REP)
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> Sokolov — zdravi lesnic porostu
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visual damage symptoms ; Studenec (bellow).

1 - the worst and 5 - the best result



kolov — povrchové pH antropogennich
substratu
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' AMD- typic‘l scheme |

Idealized Bull's-eye Mineral Zone
Formed on Pyrite-Rich Weathered Mine Waste Piles

Copiapite Qe ¥

pH: Acidic Near-Neutral
Metals: High Leachability Low Leachability

pH can be resolved through
mapping the indicative mineral
abundances

l Sokolov- mineral scheme l

ol S o SR

________ é________,_______._'_____l

5 1
P e D [ oo

1

T : '
0 TR R R A S R A B VO SR

1

; i |

5 : !

5 i !
D T R U T S S [ e e e

: ; -

: : 1

g 5 I

: : 1
3'————————‘————————’——1 """""" _‘_ """" : """""""""""""""""""""

é_ I :

: I !
e iR R Rt f e

| 1

" 1

| 1

" 1

! :

Lignite-rich Jarosite : larosite+Goetite : Goetite
1

Lignite + |
Jarosite :
|
1

|
1
|
|
Clays (Kaolinitei
v v

3.0 6.5

A

v



- |
- : Jarosite+ | =

Pyrite Jarosite. |  Goetite 1 Goetite R
Lignite + 1 :
Lignite Jarosite : :
:Clays (I(aolinite)l
« I '
3.0 6.5

Jilové mineraly, goethit Jarosit+§oethit Jarosit
' . o 7 ¥ | :"i ‘ TSI Al
£y & ) fQ s

<25 25-3.5 3.5-45 4.5-6.0



= 7\,,

pHINE I I

<25 25-3.5 3545 4560 >6.0

O R, N W H U1 OO N O O

Cross-validation
Heo ¢
=

]
o B ®
s

n
T g

10

y =0,7594x + 0,9244

R?=0,758

y =0,7695x + 0,775

R?=0,6122

¢ Training
B validation




100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

M As (high pH, low lignite

and sulphate content)

M As (low pH, sulpahte-rich)

 As (low pH, lignite-rich)

ax

Mean Medlan Stand

M Zn (high pH, low lignite

and sulphate content)

M Zn (low pH, sulpahte-rich)

m Zn (low pH, lignite-rich)

Max

Mean Medlan Stand.
dev

o B N W b U O N 0O O

m Hg (high pH, low lignite

and sulphate content)

M Hg (low pH, sulpahte-rich)

 Hg (low pH, lignite-rich)

Max

Mean Median Stand.

dev

1 pH( high lignite content)

M pH (sulphate content)

Min

Max

Mean

W Other material

Median

Stand.
dev

Heavy metals show different behavior (abundance) under different pH and substrate

content



Geochemicke parametry modelovaneé:
= - HSdat

- 12 independent pure image pixels with the ground truth

y = 1,0298x + 20,221
R*=0,84

y=1,2048x-19,872
R*=0,77

- Good linear trend and proper

scaling throughout the whole
range of values

As (ppm): perdicted




~ De-Min-TIR (2011)

® Image data:

e AHS (day + night data)
VIS (11 bands; 0.44-0.74
NIR (9 bands; 0.78-1.00 um)
SWIR (43 bands; 1.59-2.55
um) -
MIR (7 bands; 3.17-5.25 um @ &
TIR (10 bands; 8.31-12.95 |
um)

e CASI (only day data)

VIS+NIR (96 bands; 0.36-
1.050 pm)
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» De-Min-TIR (2011
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INMON e

> 2012-2015: INMON (KONTAKTII, MSMT): katedra
fyziologie rostlin — PHfUK, CGS, Joint Center for
Earth Systems Technology the University of
Maryland, Baltimore County (UMBC)and the
National Aeronautics and Space Administration,
Goddard Space Flight Center

Inovace metod monitoringu zdravotniho stavu
porostl smrku ztepilého v Krusnych horach s
pouzitim hyperspektralnich dat

1. Vyhodnoceni aktudlniho fyziologického stavu
smrkovych porostl v Krusnych horach pomoci
kvantitativniho stanoveni biochemického
slozeni a spektralnich vlastnosti listovi.
Srovnani se stavem v roce 1998.

2. Testovani vztahu mezi biochemickymi
parametry a spektralnimi vlastnostmi listovi
smrku na jedné strané a chemickym slozenim
pld na strané druhé




> INMON (2012-2015)

¢ Data a metody:

e Leteckd data
ASAS: 62 bands, 0.41-1.032 um (1998)

CASI+SASI, HySPEX?: 0.36-2.450 um
(2013)

e Pozemni prizkum a méreni

Foliar pigments (chlorophyll, carotenoids,
lignin, cellulose, water etc.)

Spectral properties of needles (ASD
Fieldspec-4 + integration sphere)

Soil samples (pH, heavy metals, bazic
cations, trace elements, DOC, DON)

LAl measurements (hemispherical
photography)

Defoliation assessment




¥ Shrnuti

v’ Objemna , databanka“

v’ Pre-processing zaklad uspéchu

v’ Distanéni metody ale nutny sbér dat v terénu

v U vSech dat dokonéen pre-processing a kalibrace

v’ Kvantitativni modely a jejich validace

v’ Casova Fada HS dat, multi-temporalni analyza

v’ Rozsifeni do oblasti termalniho zareni

v’ Vlysledky zverejriovany ve formé mezinarodnich
recenzovanych publikaci

v’ Velky potencidl do budoucna (hyperspektralni
satelity EnMap, Prisma)
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HypSo - Hyperspectral S

Multidisciplindrni  projekt
Sokolavské hnédouhelné f
akolni krajinu a Zivoini prg
kontaminace plid t&&kymi
odkalovacich nadriich,
povrchowvych dold a té¥b&
chemicky primysl apod.). Mgr. Jan MiZurec

Prvni Edsti projektu HypSe
materidlu cpuiténych do
zdravotniho stavu vegetacdd e L Bc. Jan Jelének
jsou provadény jednzk n
vysypkdch a zéroveh v l2sn Fptogalerie

Hlawnim podkladem pro zpr Mgr. Karel Martinek Ph.D.
pofizenych leteckym senzor
2011, SoubsZné s pofizer
jejichz cilem byla jednak
naslednému zhednoceni je
materidld) wyskytujicich se
dile pak odbdry wzorkid |
spaktrilnich knihoven wyi
hyperspektralnich obrazowvy
powrchu, resp. relativni zz [§
unmixingu). Laboratornim :
a karotenoidd, urieni obs:
odebranych wzorcich pddy’
spekirdlnich charakteristik Sokoloveka Sok
ukazateli zdravotniho stavu

SrTihs & 30.7. - 5.8. 2008 2P
oficialni web projektu: hi

0Osobni stranky
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