UNDERSTANDING THE NORMALIZED DIFFRENCE VEGETATION INDEX (NDVI)
The Normalized Difference Vegetation Index (NDVI) is a numerical indicator that uses
the visible and near-infrared bands of the electromagnetic spectrum, and is adopted to
analyze remote sensing measurements and assess whether the target being observed
contains live green vegetation or not.
NDVI has found a wide application in vegetative studies as it has been used to estimate
crop yields, pasture performance, and rangeland carrying capacities among others. It is
often directly related to other ground parameters such as percent of ground cover,
photosynthetic activity of the plant, surface water, leaf area index and the amount of
biomass. NDVI was first used in 1973 by Rouse et al. from the Remote Sensing Centre
of Texas A&M University.
Generally, healthy vegetation will absorb most of the visible light that falls on it, and
reflects a large portion of the near-infrared light. Unhealthy or sparse vegetation reflects
more visible light and less near-infrared light. Bare soils on the other hand reflect
moderately in both the red and infrared portion of the electromagnetic spectrum (Holme
et al 1987).
Since we know the behavior of plants across the electromagnetic spectrum, we can
derive NDVI information by focusing on the satellite bands that are most sensitive to
vegetation information (near-infrared and red). The bigger the difference therefore
between the near-infrared and the red reflectance, the more vegetation there has to be.
The NDVI algorithm subtracts the red reflectance values from the near-infrared and
divides it by the sum of near-infrared and red bands.
NDVI= (NIR-RED) / (NIR+RED)
This formulation allows us to cope with the fact that two identical patches of vegetation
could have different values if one were, for example in bright sunshine, and another
under a cloudy sky. The bright pixels would all have larger values, and therefore a

larger absolute difference between the bands. This is avoided by dividing by the sum of
the reflectances.
Theoretically, NDVI values are represented as a ratio ranging in value from -1 to 1 but in
practice extreme negative values represent water, values around zero represent bare
soil and values over 6 represent dense green vegetation.
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