Assessmenbf vegetatlon
conditions on natural parks
by using hyperspectral data
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Introduction

Hyperspectral remote sensing

Remote sensing data comprising over 40 spectrally continbanss with a half width of
between 10 and 20 nm (Goetz et al. 1985).
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— Luzula alpinepilosa
— AQrostis rupestris
—— Deschampsia flexuosa

The spectral characteristics of vegetation

Photosynthetically
activepigments
(visible range)

Plant cell structures
(nearinfrared range)

The content of water and building materials
in the plant
(mid-infrared range)

Absorption of radiation
by chlorophyll

Absorption of radiation by water
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Remotesensingvegetationindicators(1)

Application Symbol Name Formula Source ofinformation
WRDVI Wide Dynamic Range Vegetation Index WRDVI=(0,2* R86®650)/(0,2* R860+ R650) Gitelson 2004
. . . ARVI={[R86(2* R650 R470)]/[ R860+(R650
ARVI Atmospherically Resistant Vegetation Index {iRe6e2 RA70)]} M ( Kaufman,Tanre1992
Assessment of th TVI = 0,5 * [120 * (R75@550) 200 * (R670
general state of TVI TriangularvVegetationindex o %5550)]55 X (R6 Brogei Leblang 2000
vegetation NMDI={[R86@R1640R2130)]/[R860+(R1640 W 2007, Zhain
NMDI Normalized Multband Drought Index {[Re6q ?Q29130)]:;O)]/[ 860+(R1640 Wang, QUZO%Og > £hang.
GNDVI Green Norma"z'f: d[e):(ﬂerence Vegetation -\ bvi=(R86MR550)/ (R860+ R550) Gitelsoni in., 1996
mNDvi7os | Medified Norm""l'r';eei E;gfse rence Vegetale  \DVI705=(R75R705)[R750+R762*R445)]  Simsi Gamon 2002
VREI2 VogelmanrRed Edge Index 2 VREI2=(R73R747)/(R715+R726) Vogelmanniin., 1993
" REPI = 700 + 40* {[(R670 + R78Q)/2 .
REPI Red Edge Position Index R70000]/(R074E[Q( R670%)} 8oy Dawson Curran1998
SRPI Simple ratio pigment index SRPI=R800/R635 Pefuelasin., 1995
CRI2 Carotenoid Reflectance Index 2 CRI2=(1/R51Q)1/R700) Gitelsoni in., 2002
ARI2 Anthocyanin Reflectance Index 2 ARI2=R800*[(1/R55Q)L/R700)] Gitelsoni in., 2001
A of th CTR2 Carter CTR2 = R695/ R760 Carteriin., 1996
SSanSQEi?O f L2 Lichtenthaler LIC2 = R440 / R690 Lichtenthaler | in., 1996
. GM2 Gitelson i Merzlyak GM2 = R750/ R700 Gitelson i Merzlyak 1997
photosynthetic ; -
dyes Gl Greenness Index Gl =R554 /| R677 ZarcoTejada i in.,2004
XES Xantophyll epoxidation state XES=R531 Gamoniiin., 1990
Si Stress Index SI=R710/R810 Jiang i Carrow, 2007
RGR Red/Green Ratio; Antocyjany/chlorofil RGR=(R66R699)/(R506R599) Fuentesiin., 2001
RARSa Ratio analygs of reflectance spectra RARSa=R675/R700 Chappelle i in., 1992
algorithm chlorophyll a
Rati lysis of reflect t .
RARSb atio analysis of reflectance specira RARSb=R675/(R650*R700) Chappelle i in., 1992
algorithm chlorophyll b
RARSC Ratio analysis of reflectance spectra RARSER760/R500 Chappelld in., 1992

algorithmcarotenoind



Remotesensingvegetationindicators(2)

Application Symbol Name Formula Source of information
Assessment of . : , NDNI=[LOG(1/R1510) .
. NDNI N lized Diff Nit S ., 2002
nitrogen content ormalized Difference Nitrogen Index LOG(1/R1680)J/[LOG(1/R1510)+LOG(1/R1680)] errano i in
PRI Photochemical Reflectance Index PRI=(R53R570)/(R531+R570) Gamoniiin., 1992
SIPI Structure Insensitive Pigment Index SIPI=(R80R445)/(R80GR680) Penuelasiin., 1995

Assessmenbf the
amount of light used

in photosynthesis NPQI Normalized Phaeophytinization Index NPQI = (R41R435)/( R415 + R435) Barnes iin., 1992
ZMI ZarcoTejada & Miller ZMI = R750/R710 ZarcoTejadaiin., 2001
PSRI Plant Senescence Reflectance Index PSRI=(R68R500)/R750 Merzlyak i in., 1999

Assessmenbf the
amount of dry NDLI Normalized Difference Lignin Index
biomass and coal

NDLI=[LOG(1/R1754)

Serranoiin., 2002
LOG(L/R1680))/[LOG(L/R1754)+LOG(1/R1680)] a

CAl Cellulose Absorption Index CAI=[0,5*(R2000+R2206RpP100 Daughtry, 2001
WBI Water Band Index WBI=R970/R900 Penuelasiin., 1995
NDWI Normalized Difference Water Index NDWI=(R85R1241)/(R857+R1241) Gao, 1995
RwWC Relative Water Content RWC=R1483 / R1650 Linke i in., 2008

Assessment of water . .
wWC Actual water content AWC=R1121/R1430 Linke i in., 2008
content
Relative leaf moi fresh ..
rvp | elative leal moisture percentage on fres RMP=R2200 / R1430 Yuiin., 2000
weight basis

DSwiI Disease water stress DSWI=(R802+R547)/(R1657+R682) Galvaoiin., 2005
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Hyperspectral remote sensing
for monitoring of alpine
trampled species
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Motivations and object of research

A Thepurposeof the studyis to determine changesn alpine swards,causedby
stressorgqe.g. trampling causedoy increasedourist traffic)

A Integrationof hyperspectraltools with plant physiologymethods (fluorescence
andchlorophylicontent).

Measurements was performed on
dominant speciesof alpine swards in
Polish mountains (Tatra National Park
TPN)- KasprowyPeakand RedPeaksin
Tatras (UNESCOM&B Reserve and

- National Park.

._‘,’
~
".:

Photo. M. Kycko

Workshop SCPCOT30- Observaci6 de la Terra i espai forestal, eines de diagnostic




