Journal of Environmental Science International
26(4); 543~547; April 2017

pISSN: 1225-4517 €l SSN: 2287-3503
https://doi.org/10.5322/JESI.2017.26.4.543

SHORT COMMUNICATION

4% F= AL Gl oA YEALE]= Normalized
Difference Vegetation Index®] W|X]= H3F

MAE
AR b e L R LR

Effect of a Sudden Increase in Light Intensity on Normalized
Difference Vegetation Index (NDVI) Reflected from Leaves of
Tobacco
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Abstract

Normalized Difference Vegetation Index (NDVI) has played an important role in assessing green plant biomass through
remote sensing on global scale since the early 1970s. The concept of NDVI is based on the fact that green plants show higher
reflection in near-infrared region than in visible region of the electromagnetic spectrum. However, it is well known that the
relocation of chloroplasts in plant leaf cells may dramatically change the optical properties of plant leaves. In this study |
traced the changes in the reflectance and transmittance properties of Tobacco leaves at the wavelengths of 660 and 800 nm
after a sudden increase in light intensity. The results showed that NDVI of leaves gradually decreased from 72.7% to 69.9%
when exposed to a sudden increase in light intensity from 30 to 1,200 umol/m? « s. This means that the error resulting from the
physiologica status of the plant should be accounted for a more precise understanding of ground truth corresponding to the
data from the remotely acquired images.
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Fig. 1. Time trends in photosynthesis (Pn) and light
intensity of illumination (PPFD). Dark-adapted
leaves of Tobacco plant were exposed to low light
(30 umol/m? - s) for 30 minutes followed by high
light condition (1,200 umol/m? - ).
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Fig. 2. Time trends in transmittances (T) and reflectances
(R) from the leaves of Tobacco plant at 660 nm and
800 nm for the first 30 minutes of low-light (30 u
mol/m? - s) followed by high-light condition (1,200
umol/m? - s).
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Table 1. Time trends in transmittance (T), reflectances (R) at 660 nm and 800 nm from the leaves of the Tobacco plant after
illumination (30 minutes of low light condition was followed by high light condition). NDVIs were calculated with
reflectances at 600 nm and 800 nm by definition and expressed with percentage based on the NDVI at the beginning

of thelow light condition (O minute)

Time (min) Teso Rsso Rsoo NDV1(%)
0 0.044 0.077 0.486 0.726 (100.0)
29 0.037 0.076 0.479 0.727 (100.2)
30 0.039 0.076 0.482 0.726 (100.0)
80 0.106 0.084 0472 0.699 (96.3)
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Fig. 3. Time trends in NDVI of the Tobacco leaves for the
firs 30 minutes of low-light (30 pmol/m? - s)
followed by high-light condiition (1,200 pmol/m? - s).
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