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Introduction:-

The Normalized Differential Vegetation Index (NDVI) is a standardized vegetation index which allows us to
generate an image showing the relative biomass. The chlorophyll absorption in Red band and relatively high
reflectance of vegetation in Near Infrared band (NIR) are using for calculating NDVI. (ESRI)

“An NDV1 is often used worldwide to monitor drought, monitor and predict agricultural production, assist in
predicting hazardous fire zones, and map desert encroachment. The NDVI is preferred for global vegetation
monitoring because it helps to compensate for changing illumination conditions, surface slope, aspect, and other
extraneous factors” (Lillesand 2004).

Observing the force and the thickness of the green vegetation development should be possible utilizing the reflection
from the red band and the infrared band. Green vegetation reflects more vitality in the close infrared band than in the
unmistakable extent. It watch red band more for the photosynthesis procedure. Leaves reflect less in the close
infrared district when they are focused on, infected or dead. Highlights like Clouds, water and snow indicate better
appearance in the unmistakable range then the close infrared extent, while the distinction is just about zero for rock
and exposed soil.
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Yield of the NDVI strategy makes a solitary band dataset that exclusive shows greenery. Values near zero speak to
shake and exposed soil and negative qualities speak to water, snow and mists. Taking proportion or distinction of
two groups makes the vegetation development signal separated from the foundation signal. NDVI strategy was
produced by the NASA researcher prevalently known as Normalized Difference Vegetation Index (NDVI). By
taking a proportion of two groups drop the qualities between - 1 to +1. Table underneath demonstrates the red and
infrared groups reflectance estimations of elements and their NDVI values. Water has NDVI esteem under 0,
exposed soils somewhere around 0 and 0.1, andvegetation more than 0.1. Increment in the positive NDVI esteem
implies greener the vegetation.

Materials and Methods:-
Landsat 8 Satellite Data and ArcGIS 10.2.2.Were Used In The Study.

Table.1:-shows the Spectral characteristics of Landsat 8

Landsat 8 Bands Wavelength Resolution
Operational
Land Imager Band 1 — Coastal aerosol 0.43-0.45 30
(OL1) Band 2 — Blue 0.45-0.51 30
and Band 3 — Green 0.53-0.59 30
Thermal Band 4 — Red 0.64 — 0.67 30
Infrared Band 5 — Near Infrared (NIR) 0.85—0.88 30
Sensor Band 6 — SWIR 1 1.57—1.65 30
(TIRS) Band 7 - SWIR 2 2.11-2.29 30
Band 8 — Panchromatic 0.50 - 0.68 15
Band 9 — Cirrus 1.36-1.38 30
Band 10 — Thermal Infrared(TIRS) 1 10.60 —11.19 100 * (30)
Band 11 — Thermal Infrared(TIRS) 2 11.50-12.51 100 * (30)

(Obtained from USGS)

Step 1:- Calculating Reflectance value from the Satellite data
OLI spectral radiance data can also be converted to TOA planetary reflectance using reflectance rescaling
coefficients provided in the landsat8 OLI metadata file. The following equation is used to convert DN
values to TOA reflectance for OLI image:

pr’ =M pQcal+ A p
Where:
pA’ = TOA planetary reflectance, without correction for solar angle. Note that pA” does not contain a correction for
the sun angle.

M p = Band-specific multiplicative rescaling factor from the metadata (Reflectance_Multi_Band_x, where x is the
band number)

A p = Band-specific additive rescaling factor from the metadata (Reflectance_Add_Band_x, where X is the band
number)

Q cal = Quantized and calibrated standard product pixel values (DN).

(Metadata means the .txt file which is along with the
data)

¢+ Open Arc Map and add satellite images band 4 and
band 5 for calculating NDVI
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Open Arc toolbox in ArcMap

7
0‘0
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0‘0

tool > Raster Calculator tool)

7

where x is the band number)

7

¢+ Ap Band-specific additive rescaling factor from the
metadata (Reflectance_Add_Band_x, where X is
the band number)

An example of where the Mp Band-specific
multiplicative rescaling factor from the
metadata(Reflectance_Mult_Band_x, where x is the
band number) is found within the metadata fileApply
and perform values in Raster calculator for both
RED and NIR bands (4 and 5 bands)

Band 4 reflectance= (2.0000E-05 * (“sub_tif Band 4”))
+-0.100000

Reflectance_Mult_Band_4 = 2.0000e-05
Rflectance_Add_Band_4 =-0.100000

sub_tif Band_4= 4" band (Red band)

Set the output folder and file name then click “OK”

Raster Calculator function to perform reflectance

calculation:-

e Reflectance calculated for band 4

Calculating the Reflectance of band 5™ by using the same
method.

e Reflectance calculated for band 5

From the Arc toolbox open Raster calculator (Arc
toolbox >Spatial Analyst tool > Map Algebra

vo00000000

Ceeeereee veerrreree]

-14

¢ Find Mp Band-specific multiplicative rescaling factor
from the metadata (Reflectance_Mult_Band_x,
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Step 2: Correcting the Reflectance value with sun angle

Reflectance with a correction for the sun angle is then:

Where:

pPA = pA ‘/cosOSZ = pk ‘/sin OSE

pA = TOA planetary reflectance
OSE = Local sun elevation angle. The scene center sun elevation angle in degrees is provided in the metadata (Sun

Elevation).

0SZ = Local solar zenith angle; 6SZ = 90° — 6SE.

Where:

Where:

Raster

Find Sun Elevation from the metadata

Apply and perform the values in Raster calculator
for both RED and NIR band reflectance values (4
and 5 bands)

Band 4 Corrected Reflectance=
(“4th_Rflctnce”) / Sin (49.36816761)

Sun_Elevation = 49.36816761

4th_Rflctce =Uncorrected Reflectance

Set The Output Folder And File Name Then
Click “Ok”

Calculator function to perform sun angle
corrected reflectance:-

Sun angle corrected reflectance for band 4™

Calculating the Reflectance of band 5% by
using the same method

Sun angle corrected reflectance for band 5"

Step 3: Calculating NDVI from 4™ and 5"bands

As we discussed earlier to find NDVI we use
the formula of
(NIR - RED)

(NIR + RED)

Here band 4= RED and band 5=NIR

a)

Open Raster calculator and apply this formula
and execute the program as follows

NDVI= (Band 5  corrected-Band 4
corrected)/ (Band 5 corrected + Band 4
corrected)

0000000000
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0000000000
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Raster Calculator function to perform  NDVI

o Normalized Differential Vegetation Index The value of N
NDVI is always between 1 and -1 NDVI PROFILE PULWAMA DISTRICT J\

Results Analysis and Conclusion:-

Table.2 shows typical reflectance values in the red and infrared
channels, and the NDVI for typical cover types. Water typically
has an NDVI value less than 0, bare soils between 0 and 0.1 and
vegetation over 0.1. Here we are using the Landsat image acquired
from USGS Earth Explorer. The data is in GeoTiff format with 16
bit radiometric resolution (ranges from 0-65535). Landsat 8
Operational Land Imager (OLI) and Thermal Infrared Sensor
(TIRS) images consist of nine spectral bands with a spatial
resolution of 30 meters for Bands 1 to 7 and 9. The resolution for
Band 8 (panchromatic) is 15 meters. In addition it also have two
Thermal IR bands with a spatial resolution of 100m (later
resampled into 30 m).Before calculating the NDVI the DN data gy
must be converted to reflectance using the equations given in their o — -
website. Here the IR and NIR bands are 4 and 5 respectively. [t

Table 2:-

COVER TYPE RED NIR NDVI
Dense vegetation 0.1 0.5 0.7
Dry Bare soil 0.269 0.283 0.025
Clouds 0.227 0.228 0.002
Snhow and ice 0.375 0.342 -0.046
Water 0.022 0.013 -0.257

NDVI (Normalized Difference Vegetation Index) was computed for orchard classes from NIR and Red bands.
NDVI is dimensionless indicator and ranges between -1 to 1. NDVI indicates the vigor of vegetation and is higher
for dense healthy vegetation and lower for sparse vegetation. The range of NDVI obtained for apple orchards in all
the 4 Tehsils was used to generate three ranges viz. dense, moderate, and sparse indicating density of apple
orchards. The “Dense” class is assigned for which the NDVI is higher than 0.45, “moderate” 0.30-0.45 and “sparse”
to NDVI lower than 0.30 .crop production forecasting consists of identification of crops,acerage estimation and
forecasting their yield. Crop identification is based upon the fact that each crop has a unique spectral signature. The
typical spectral response of crop shows absorption due to pigments in the visible region (0.4-0.7um),high reflectance
in the near infrared region because of internal cellular structures of the leaves and absorption at 1.45,1.95 and 2.6
pum spectral bands due to the water content.
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