
Practical
Data:

1. Reflectance of leaf samples
2. Corn reflectance under varying nitrogen treatments (0 no N / 100 optional), simulated with SCOPE model
3. AVIRIS NG reflectance of various land covers (SHIFT campaign, CA, 2022)

Tools - calculators:
1. Vegetation indices (Vis), formulas – https://www.indexdatabase.de/db/i.php

• Derivative calculation, Derivative properties of vegetation
• NDVI, others
• Pigments, Water,  and others

2. Using Sensor Response Function (SRF) to estimate the signal for all band
• Convolving hyperspectral to multispectral

3. Free image processing software

https://www.indexdatabase.de/db/i.php
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Measuring Spectral Reflectance Characteristics 
EXAMPLE: Sweetgum Leaves (Liquidambar styraciflua L.)



Filed measurements of reflectance 
Reflectance (Rλ) = 
reflected off target per λ / incoming radiation per λ



ASDleaf_DN_and_reflectance.xlsx





• Convolving hyperspectral to multispectral

Sat_RSR_Calc.xlsx
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Estimating Multispectral Sensor Response from 
Reflectance Spectra

Sat_RSR_Calc.xlsx







Reflectance of corn 
under varying 
nitrogen 
treatments 
simulated with 
SCOPE (RTM) 
model

Nitrogen (N) 0 50 100 150
Cab 24.07 47.68 44.74 52.54

Vcmo 23.15 23.15 23.15 23.15
LAI 3.207 3.977 3.993 4.167

ReflectanceVIs_Calculator.xlsx



• Calculating vegetation indices

ReflectanceVIs_Calculator.xlsx



Calculating Vegetation Indices 
ReflectanceVIs_Calculator.xlsx



AVIRIS
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https://avirisng.jpl.nasa.gov/dataportal/

https://aviris.jpl.nasa.gov/dataportal/

AIRBORNE VISIBLE / INFRARED IMAGING SPECTROMETER









• AVIRIS NG data 
original 5 nm 
resolution

• AVIRIS NG data 
oversampled to 1 nm
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http://prisma.asi.it/js-cat-client-prisma-src/

PRISMA - http://prisma.asi.it/js-cat-client-prisma-src/



• PRISMA
original 10 nm

• PRISMA – use for VIs and 
derivatives

smoothed 10 nm
Savitzky–Golay filter

https://en.wikipedia.org/wiki/Savitzky%E2%80%93Golay_filter
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DESIS - https://teledyne.tcloudhost.com/

55o N

55o S

Chechia 1092 images

Brno 2 images



EMIT
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https://lpdaac.usgs.gov/products/emitl2arflv001/

Earth Surface Mineral Dust Source Investigation

61 images



Děkuji  ☺ !

E-mail with questions
petya@umbc.edu
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