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Hyperspectral remote sensing 

 

Remote sensing data comprising over 40 spectrally continuous bands with a half width of 
between 10 and 20 nm (Goetz et al. 1985). 

Introduction 
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Multispectral Hyperspectral 



The spectral characteristics of vegetation 
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Wavelength (nm) 

Kosmatka brunatna (Luzula alpino-pilosa) .ƻƛƳƪŀ ŘǿǳǊȊťŘƻǿŀ όhǊŜƻŎƘƭƻŀ ŘƛǎǘƛŎƘŀύSit skucina (Juncus trifidus)
Mietlica skalna (Agrostis rupestris) Kostrzewa niska (Festuca airoides) Kostrzewa barwna (Festuca picta)
 |ƳƛŀƱŜƪ ǇƻƎƛťǘȅ ό5ŜǎŎƘŀƳǇǎƛŀ ŦƭŜȄǳƻǎŀύ.ƻƛƳƪŀ ŘǿǳǊȊťŘƻǿŀ όhǊŜƻŎƘƭƻŀ ŘƛǎǘƛŎƘŀύ

Absorption of radiation by water 
Absorption of radiation  

by chlorophyll 

Photosynthetically 
active pigments 
(visible range) 

Plant cell structures  
(near-infrared range) 

The content of water and building materials  
in the plant  

(mid-infrared range) 
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Luzula alpino-pilosa 
Agrostis rupestris 
Deschampsia flexuosa 

Oreochloa disticha 
Festuca picta 
Nardus stricta 

Juncus trifidus 
Festuca picta 



Remote sensing vegetation indicators (1) 
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Application Symbol Name Formula Source of information 

Assessment of the 

general state of 

vegetation 

WRDVI Wide Dynamic Range Vegetation Index WRDVI=(0,2* R860- R650)/(0,2* R860+ R650) Gitelson, 2004 

ARVI Atmospherically Resistant Vegetation Index 
ARVI={[R860-(2* R650- R470)]/[ R860+(R650- 

R470)]} 
Kaufman, Tanre 1992 

TVI Triangular Vegetation Index 
TVI = 0,5 * [120 * (R750- R550) ς 200 * (R670- 

R550)] 
Broge i Leblanc, 2000  

NMDI Normalized Multi-band Drought Index 
NMDI={[R860-(R1640-R2130)]/[R860+(R1640-

R2130)]} 

Wang, Qu 2007, Zhang i in. 

2009 

GNDVI 
Green Normalized Difference Vegetation 

Index 
GNDVI=(R860- R550)/ (R860+ R550) Gitelson i in., 1996 

Assessment of the 

amount of 

photosynthetic 

dyes 

mNDVI705 
Modified Normalized Difference Vegetation 

Index 705 
mNDVI705=(R750-R705)/[R750+R705-(2*R445)] Sims i Gamon, 2002 

VREI2 Vogelmann Red Edge Index 2 VREI2=(R734-R747)/(R715+R726) Vogelmann i in., 1993 

REPI Red Edge Position Index  
REPI = 700 + 40* {[(R670 + R780)/2 ς 

R700]/(R740 ς R700)} 
Dawson i Curran 1998 

SRPI Simple ratio pigment index SRPI=R800/R635  Peñuelas i in., 1995 

CRI2 Carotenoid Reflectance Index 2 CRI2=(1/R510)-(1/R700) Gitelson i in., 2002  

ARI2 Anthocyanin Reflectance Index 2 ARI2=R800*[(1/R550)-(1/R700)] Gitelson i in., 2001 

CTR2 Carter CTR2 = R695 / R760 Carter i in., 1996 

LIC2 Lichtenthaler LIC2 = R440 / R690 Lichtenthaler i in., 1996  

GM2 Gitelson i Merzlyak GM2 = R750 / R700 Gitelson i Merzlyak 1997 

GI Greenness Index  GI = R554 / R677 Zarco-Tejada i in.,2004 

XES Xantophyll epoxidation state XES=R531 Gamon i in., 1990 

SI Stress Index SI=R710/R810 Jiang i Carrow, 2007 

RGR Red/Green Ratio; Antocyjany/chlorofil RGR=(R600-R699)/(R500-R599) Fuentes i in., 2001 

RARSa 
Ratio analysis of reflectance spectra 

algorithm chlorophyll a 
RARSa=R675/R700 Chappelle i in., 1992 

RARSb 
Ratio analysis of reflectance spectra 

algorithm chlorophyll b 
RARSb=R675/(R650*R700) Chappelle i in., 1992 

RARSc 
Ratio analysis of reflectance spectra 

algorithm carotenoind 
RARSc=R760/R500 Chappelle i in., 1992 



Remote sensing vegetation indicators (2) 
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Application Symbol Name Formula Source of information 

Assessment of 

nitrogen content 
NDNI Normalized Difference Nitrogen Index 

NDNI=[LOG(1/R1510)-

LOG(1/R1680)]/[LOG(1/R1510)+LOG(1/R1680)] 
Serrano i in., 2002  

Assessment of the 

amount of light used 

in photosynthesis 

PRI Photochemical Reflectance Index PRI=(R531-R570)/(R531+R570) Gamon i in., 1992 

SIPI Structure Insensitive Pigment Index SIPI=(R800-R445)/(R800-R680) Penuelas i in., 1995 

NPQI Normalized Phaeophytinization Index NPQI = (R415-R435)/( R415 + R435) Barnes i in., 1992  

ZMI Zarco-Tejada & Miller ZMI = R750/R710 Zarco-Tejada i in., 2001 

Assessment of the 

amount of dry 

biomass and coal 

PSRI Plant Senescence Reflectance Index PSRI=(R680-R500)/R750 Merzlyak i in., 1999 

NDLI Normalized Difference Lignin Index 
NDLI=[LOG(1/R1754)-

LOG(1/R1680)]/[LOG(1/R1754)+LOG(1/R1680)] 
Serrano i in., 2002  

CAI Cellulose Absorption Index CAI=[0,5*(R2000+R2200)]-R2100 Daughtry, 2001 

Assessment of water 

content 

WBI Water Band Index WBI=R970/R900 Penuelas i in., 1995 

NDWI Normalized Difference Water Index NDWI=(R857-R1241)/(R857+R1241) Gao, 1995 

RWC Relative Water Content RWC=R1483 / R1650 Linke i in., 2008  

AWC Actual water content AWC=R1121 / R1430 Linke i in., 2008  

RMP 
Relative leaf moisture percentage on fresh 

weight basis 
RMP=R2200 / R1430 Yu i in., 2000  

DSWI Disease water stress DSWI=(R802+R547)/(R1657+R682) Galvão i in., 2005 
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Hyperspectral remote sensing  
for monitoring of alpine  

trampled species 
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Measurements was performed on  
dominant species of alpine swards in 
Polish mountains (Tatra National Park, 
TPN) - Kasprowy Peak and Red Peaks in 
Tatras (UNESCO M&B Reserve and 
National Park). 
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Motivations and object of research 

Å The purpose of the study is to determine changes in alpine swards, caused by 
stressors (e.g. trampling caused by increased tourist traffic) 
 

Å Integration of hyperspectral tools with plant physiology methods (fluorescence 
and chlorophyll content). 

Photo. M. Kycko 


