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Abstract - Vegetation is a key component of ecosystem and
its plays most important role for stabilizing global
environmental. Normalized Difference Vegetation Index
(NDVI) known as a remote sensing technique which are used
to quantifying vegetation cover change. Hence the major
objective of this paper is assessment of vegetation monitoring
with the help of NDVI using Remote Sensing and Geographical
Information System for Lower Rajghat Canal Command Area
(LRC) during Kharif (June-October), Rabi (October-March),
and Zaid season (April-May).In this study, NDVI analysis for
vegetation cover change using June, 2015 to May, 2016
satellite images was analyzed. Four different monitoring
points were taken for analyze vegetation cover changes in
LRC. Minimum and maximum value of NDVIwas calculated for
period June, 2015 to May, 2016. The result of the present study
showed that the minimum NDVI values are 0.098, 0.14, 0.02,
and 0.12 for monitoring point 1,2,3,4 respectively during
period June, 2015 to May, 2016. Maximum values were found
for monitoring point 1,2,3,4 is 0.35, 0.42, 0.24 and 0.49
respectively period June, 2015 to May, 2016. The result showed
that the average vegetation cover was decreased in the month
of December (Rabi season) and healthy vegetation was found
in month of September (Kharif Season).

Key Words: Remote Sensing, GIS, Normalized Difference
Vegetation Index, Vegetation, Drought

1. INTRODUCTION

Vegetation plays an important role in providing different
ecosystem services and goods so as to adapt and mitigate the
global climate change.

If the name of the economy comes to India, then it has the
most important role of agriculture sector. The whole
economy of India is dependents upon agriculture. Therefore,
if agriculture is called a back bone of India, it will not be
exaggerated. Agriculture is the primary source of livelihood
for about 58 per cent of India’s population and India is the
world’s largest producer of wheat, pulses, rice, spices. Where
India is growing steadily in the field of agriculture there is

also an increasing demand for vegetation monitoring in
agriculture sector. In such a way Vegetation indices plays an
important role for vegetation monitoring.

A vegetation index is a vegetation indices or indicator that
make apparent or make clear the greenness, the relative
density and health of vegetation for each pixel or picture
element or in a satellite image. Vegetation indices (VIs) are
mathematical combination of ratios of mainly red, green and
infrared spectral bands. Although, several vegetation indices
are being used but the most widely used vegetation indices is
Normalized Difference Vegetation Index (NDVI) which has
been used for the last 20 years or more for monitor
vegetation stress. The normalized difference vegetation
index (NDVI) is a simple graphical indicator that is used to
analyze remote sensing measurements. The main objective
to calculate NDVI is to quantifying the healthy green
vegetation (Green Cover, Grassland, vegetation) on the basis
of satellite images. It takes advantage of the differential
reflection of green vegetation in the visible and near-infrared
(NIR) portions of the spectrum and provides information on
the vegetation condition.

In this paper, our objectives are: (I) Quantification of
Normalized Difference Vegetation Index (NDVI) on each
Satellite pass during Kharif (June-October), Rabi (October-
March), and Zaid season (April-May).

2. MATERIALS

2.1 Study Area

The study area is Lower Rajghat canal, near village
Rajghat district Lalitpur located at latitude of 24°45'30” to
25%6'36”N and longitude of 78914'38” to 78029'15” E and
comes under the UTM zone 44N. The climate of the district is
sub-tropical, which is characterized by a very hot dry
summer and a cold winter. The lowest temperature recorded
90C in winter season and highest temperature recorder 4 °C
in summer season.
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Fig -1: Location Map of the study area

2.2 Data Available

In this study LANDSAT-8 OLI (Operational Land Imager)
with a 30m spatial resolution and ground surveyed data is
used. The Path/Row of Landsat-8 OLI satellite was found
145/30. The Operational Land Imager (OLI) measures the
near infrared, visible and short wave infrared portions of the
spectrum. To achieve the objective of the present study the
following satellite data for different dates are used the
Satellite data used for the study was that of LANDSAT 8 OLI;
the specifications are given in table No- 1

Table -1: Landsat 8 data at different days of pass.

Data type Season Date of acquisition

13-June- 2015
15-July -2015
1-Sep -2015
3-0Oct-2015
19-Oct-2015
Rabi 20-Nov-2015
6-Dec- 2015
22-Dec-2015
23-Jan-2016
24-Feb-2016
Zaid 11-March-2016
12-April-2016
14-May-2016

Kharif
Landsat 8 (OLI)

3. METHODOLOGY

In this Section, the NDVI technique is used for extracting the
various features presented in the 11-band Satellite image of
study area. NDVI is calculated as

NDVI= NIR-RED/ NIR+RED...... (Equation. 1)

Where, RED is visible red reflectance, and NIR is near
infrared reflectance. The wavelength range of NIR band
is(750-1300 nm), Red band is (600-700 nm), and Green
band is (550 nm). The NDVI is motivated by the observation
vegetation, which is the difference between the NIR and red

band. Very low value of NDVI (0.1 and <0.1) coincide to
barren areas of rock, sand, or snow. Moderate values
describe shrub and grassland (0.2 to 0.3), while high value
indicates temperate and tropical rainforests (0.6 to 0.8).
Bare soil is represented with NDVI values, which are closest
to 0 and water bodies, are represented with negative NDVI
values. The main objective to calculate NDVI is to quantifying
the healthy green vegetation (Green Cover, Grass land,
vegetation) on the basis of satellite images. The value of
NDVI varies between -1 to 1. High values of NDVI show
dense vegetation and low values show deep water of the
area. We used Landsat 8 to calculate the NDVI for the study
area i.e. the Lower Rajghat canal. 4 monitoring points were
taken to detect vegetation condition whether there is
greenness level is low, high or not.

3.1 Processing of Satellite Data
3.1.1 Software Used

The following GIS software packages are used for data
Analysis.

*ARCGIS 10.5 used for data base creation and analysis.
*ERADAS IMAGINGE 9.2 used for image processing.
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3.2 Remote Sensing Data

There are many sites that can be used to locate and
download LANDSAT satellite imagery. The most complete
collection of satellite data can be found in Land viewer site.
For the present study LANDSAT 8 OLI (Operational Land
Imager) sensor from June, 2015 to May, 2016 has been
taken. The image is an OLI image having resolution of 30
meters except thermal and PAN band. Satellite image were
brought to Universal Transverse Mercator (UTM) projection
in Zone 44N.
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Fig -3: Sample site map of the study area
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Fig -4: Land Use/ Land Cover map of the study area

The Land Use and Land Cover (LULC) map describe the
vegetation, water, natural surface, and cultural features on
theland surface. The length of Lower Rajghat Canal is 56.760
Km and Lower Rajghat Canal command area is covered by
Water, Agriculture, Barren land, Salt affected area and
Settlement.

3.3 Steps to Calculate NDVI

1.0pen ArcMap and add the NIR and RED band by using the
add button.

2.Now open Arc Toolbox select Spatial Analysis Tool.

3.In the Spatial Analysis tool select Map Algebra and inside
this select raster calculator.

4.Now in raster calculator assign the formula of NDVI and
select the location where you want to save the file and click
ok.

5.NDVI will be generated.

3.4 Resampling

The process of deriving pixel value for new image from
existing image is called resampling. Resampling is usually
done for the digitizing the pixel values from the existing cell
values. It exhibit two type of resolution based on their input
and output i.e.

eInput Raster will be a fine resolution
*Output raster will be a coarse resolution

In the present study, to change the image resolution in
30x30 m pixel to 5000x5000 m pixel.

4. RESULTS AND DISCUSSION

4.1 Detection of Vegetation from Satellite Based
Indices

Avegetation index was used to measure biomass, amount of
vegetative cover, and vegetation condition. Interaction of
incident sunlight with green vegetation is strongly controlled
by leaf pigments and leaf structure. Chlorophyll, the
dominant leaf pigment, strongly absorbs light in the red and
blue portions of the visible spectrum while reflecting green
wavelengths, resulting in the green leaf color we see. Near-
infrared light penetrates the leaf surface and encounters
numerous cell walls and air-water boundaries, resulting in
strong upward scattering (diffuse reflection) of this energy.
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Table -2: Pixels values of NDVI 2015-16 for Lower Rajghat Table -3: Max and Min NDVI values of Monitoring Points.

Canal Command area.
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Fig -5: Low and High values of NDVI (June, 2015 to May,
2016) for different monitoring points in Lower Rajghat
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Fig -6: Graphical Representation of NDVI on an annual
basis

5. CONCLUSIONS

The study was focused on detecting vegetation condition
with the help of satellite base vegetation indices. The study
was conducted at Lower Rajghat canal, district Lalitpur
(Utter Pradesh) .Landsat-8 data from June 2015 to May 2016
Kharif, Rabi, and zaid season was used in this study.

From this study the following conclusion were made.

1. Thedroughtlimit found in NDVIwas 0.2. Above 0.2
values indicate healthy vegetation and below 0.2
shows the drought condition (Poor Vegetation) of
the area.

2. From the study, the result showed that the average
vegetation cover was decreased in the month of
December (Rabi season) and healthy vegetation was
found in month of September (Kharif Season) in the
Lower Rajghat Canal command area.
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