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Abstract :  This project undertakes a comprehensive examination of the Normalized Difference Vegetation Index (NDVI) values 

across Maharashtra, India, during the monsoon months (June to September) of 2018 and 2023, utilizing QGIS for spatial analysis. 

NDVI serves as a pivotal indicator in remote sensing for evaluating the vitality and density of vegetation by comparing the difference 

between the near-infrared light, which is strongly reflected by vegetation, and the red light, which is absorbed. The resulting index 

ranges from -1 to +1, where values closer to +1 signify robust and dense vegetation, and values closer to -1 indicate sparse or non-

vegetated areas. This study's methodology encompasses the acquisition of satellite imagery for the specified periods and subsequent 

NDVI computation within QGIS. A significant aspect of this project involves the classification of NDVI values into three distinct 

categories: high, moderate, and low vegetation health. This categorization facilitates a nuanced spatial analysis of vegetation across 

Maharashtra, providing insights into areas that exhibit vigorous vegetation growth, regions with moderate vegetation, and areas 

where vegetation is sparse or stressed. The project aims to map these variations and to perform a comparative analysis between the 

data of 2018 and 2023. This comparison is crucial for identifying trends in vegetation health and density, which could be indicative 

of environmental changes, agricultural practices evolution, or the impact of conservation efforts over the five-year span. By 

quantifying areas under each NDVI category, the project provides valuable data for advisory and analytical purposes. 

 

INTRODUCTION 
In the dynamic arena of environmental studies, the integration of geographical information systems (GIS) with remote sensing 

technologies presents a formidable tool for the analysis and management of our planet's vegetative resources. I ventured into this 

interdisciplinary domain to conduct a comparative study of the vegetation health across Maharashtra state, India, during the 

monsoon months of 2018 and 2023. Utilizing the Normalized Difference Vegetation Index (NDVI) values extracted through QGIS 

software, this project aimed to delineate areas characterized by varying levels of vegetation vigor—categorized as healthy, 

moderate, and low.  

 

THEORETICAL BACKGROUND 

 

2.1 NVDI (Normalized Difference Vegetation Index) 

The Normalized Difference Vegetation Index (NDVI) is a standardized index allowing you to generate an image displaying 

greenness. An NDVI is often used worldwide to monitor drought, monitor, and predict agricultural production, assist in predicting 

hazardous fire zones, and map desert encroachment. The Normalized Difference Vegetation Index (NDVI) gives a measure of the 

vegetative cover on the land surface over wide areas. 

 

2.2 How do you calculate NDVI? 

 

http://www.ijrti.org/
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Healthy vegetation (chlorophyll) reflects more near-infrared (NIR) and green light compared to other wavelengths. But it absorbs 

more red and blue light. This is why our eyes see vegetation as green. If you could see near-infrared, then it would be strong for 

vegetation too. Satellite sensors like Landsat and Sentinel-2 both have the necessary bands with NIR and red. 

 

The result of this formula generates a value between -1 and +1. If you have low reflectance (or low values) in the red channel and 

high reflectance in the NIR channel, this will yield a high NDVI value. And vice versa. Overall, NDVI is a standardized way to 

measure healthy vegetation. When you have high NDVI values, you have healthier vegetation. 

 

2.3 Remote Sensing 

Remote sensing involves the scientific and artistic process of acquiring data related to specific objects, regions, or phenomena such 

as agricultural land, urban areas, vegetation, and water resources. It entails capturing features in the form of spectral, spatial, and 

temporal information about these entities, all without direct physical contact, Remote sensing data can be used for vegetation 

monitoring. The various remote sensing-based vegetation measures utilized in agricultural monitoring. 

 

NDVI is one of the most common remote sensing indices out there. Its practical applications are incredibly diverse, including 

quantifying forest supply and being used as a drought indicator. Among its other uses are forecasting fire zones and desert offensive 

maps. NDVI is preferable for global vegetation monitoring since it helps to compensate for changes in lighting conditions, surface 

slope, exposure, and other external factors. 

 

 

 

       Image 1: Reflected red light on contours while reflected green on the boundaries. 

 

 

 

 

2.4 NDVI in Agriculture 

Chlorophyll (a health indicator pigment) strongly absorbs visible light, and the cellular structure of the leaves strongly reflects near-

infrared light. When the plant becomes dehydrated, sick, afflicted with disease, etc. The spongy layer deteriorates, and the plant 

absorbs more of the near-infrared light, rather than reflecting it.  

 

Thus, observing how NIR changes compared to red light provides an accurate indication of the presence of chlorophyll, which 

correlates with plant health. Normalized difference vegetation index is a measure of the state of plant health based on how the plant 

reflects light at certain frequencies (some waves are absorbed, and others are reflected). 

 

NDVI shows a low correlation with the chlorophyll content; it is more severe in advanced growth stages when the NDVI becomes 

saturated. This saturation is due to the increase in the leaf area and the density of the canopy structure. Therefore, in this stage, there 

is a need to monitor an index that is highly correlated with the leaf chlorophyll content and less sensitive to the leaf and canopy 

structure. 

 

http://www.ijrti.org/
https://gisgeography.com/landsat-program-satellite-imagery-bands/
https://gisgeography.com/how-to-download-sentinel-satellite-data/
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Image 2: Comparison between healthy and unhealthy plantation through observed IR and visible spectrum 

 

 

2.5 GIS (Geographical Information System) 

A geographic information system (GIS) is a computer system for capturing, storing, checking, and displaying data related to 

positions on Earth’s surface. GIS can show many kinds of data on one map, such as streets, buildings, and vegetation. This enables 

people to see, analyze, and understand patterns and relationships more easily. 

 

2.5.1 QGIS (Quantum Geographical Information System) 

QGIS (previously known as Quantum GIS) is a free and open-Source cross-platform desktop Geographical Information System 

(GIS) software, which allows users to analyze and edit spatial information, in addition to composing and exporting graphical maps. 

QGIS supports both Raster and Vector layers. 

Gary Sherman began development of Quantum GIS in early 2002, and it became an incubator project of the Open-Source Geospatial 

Foundation in 2007. Version 1.0 was released in January 2009. Till now they have released 52 versions. 

 
Image 3: Logo 

 

2.5.2 Vector Data 

Vector data represents the features of the world as either ‘points’ ‘lines’ or ‘areas’ (also called polygons). Each type of feature is 

displayed in the GIS as a distinct layer. A layer will only contain either points, or lines, or polygons.  

 

 

2.5.3 Raster Data 

A raster consists of a matrix of cells (or pixels) organized into rows and columns (or a grid) where each cell contains a value 

representing information, such as temperature. Rasters are digital aerial photographs, imagery from satellites, digital pictures, or 

even scanned maps. 

2.5.4 Network Data 

A network dataset takes a line dataset and defines its topology explicitly. Defining topology means having data tables that explicitly 

list which lines are connected and at which nodes. In its simplest form, this means recording the connections between the ends of 

different lines.  

2.5.5 Data Formats 

Data formats refer to how data is stored in a GIS and on your computer. QGIS can handle a vast number of different data formats. 

In today’s exercises, we will start by using use a file format called “Shapefile” as it is a prevalent type of vector GIS data format. 

 

http://www.ijrti.org/


            © 2024 IJNRD | Volume 9, Issue 9 September 2024 | ISSN: 2456-4184 | IJNRD.ORG 
 

IJNRD2409038 International Journal Of Novel Research And Development (www.ijnrd.org) 
 

 

a366 

c366 

Table I: Meaning of different file types in QGIS  

 

 

2.5.6 Projections and Coordinate Systems 

The world is not flat, but computer screens are. Coordinate systems, also known as coordinate reference systems (CRS), allow GIS 

to represent the curved surface of the Earth on a flat screen or page. 

Coordinate Reference Systems (CRS) refer to diverse ways of defining the X and Y coordinates used in different projections. 

Broadly they fall into two categories: 

 Geographical Coordinate Systems: use latitude and longitude to represent any place on the Earth. 

 Projected Coordinate Systems: use distances from an origin point to represent a small part of the Earth, e.g., a country. 

The advantage of a project CRS is that it is easier to calculate properties such as distance and area as coordinates are in 

meters. 

 

 

                                                 Image 4: Visual representation of spherical calculations 

 

 

2.6 Study Area  

This project includes the investigation of the shape file of Maharashtra for calculating its NDVI (Normalized Difference Vegetation 

Index), for the monsoon months of 2023, which include June, July, August, and September. Maharashtra, state of India, occupying 

a substantial portion of the Deccan plateau in the western peninsular part of the subcontinent. Maharashtra presents a complex range 

of physical diversity. To the west is the narrow Konkan coastal lowland, which reaches its widest extent near Mumbai. Numerous 

minor hills dominate the relief.  

The climate is subtropical to tropical (depending on elevation) and characteristically monsoonal (i.e., wet-dry), with local variations. 

India’s southwest monsoonal rains break on the Mumbai coast usually in the first week of June and last until September, during 

http://www.ijrti.org/
https://www.britannica.com/place/India
https://www.britannica.com/place/Deccan
https://www.britannica.com/dictionary/plateau
https://www.britannica.com/place/Indian-subcontinent
https://www.merriam-webster.com/dictionary/diversity
https://www.britannica.com/place/Konkan
https://www.britannica.com/science/monsoon
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which period they account for about four-fifths of the annual rainfall. Four seasons are normal: March–May (hot and dry), June–

September (hot and wet), October–November (warm and dry), and December–February (cool and dry). 

          
Image 5: Shape file of Maharashtra (Study Area) with districts extracted in QGIS  

 

 

 

 

 

 

2.7 Agriculture in Maharashtra 

 

Sahyadri ranges running along the coast of Maharashtra, the state is geographically divided into two regions; the Konkan coastal 

plains which are paddy fields and coconut gardens and the great river basins formed by the rivers flowing out from the Western 

Ghats (Sahyadri). Agriculture is the mainstay of the state of Maharashtra.  

It is the main occupation of the people. Almost 82% of the rural population depends on agriculture for livelihood. Both food crops 

and cash crops are grown in the state. The main food crops of Maharashtra are mangoes, grapes, bananas, oranges, wheat, rice, 

jowar, bajra, and pulses. Cash crops include ground nut, cotton, sugarcane, turmeric, and tobacco.  

The state experiences tropical conditions and rainfall is particularly concentrated to the Konkan and the hilly Sahyadri region. The 

rain pattern differs from region to region. Central Maharashtra experiences scattered rainfall, almost one-third area receives scanty 

rainfall and is always in the grip of water scarcity and drought.  

 

                  

                                            Image 6: Agricultural prospects of State of Maharashtra  

 

 

Variables of the study contains dependent and independent variable. The study used pre-specified method for the selection of 

variables. The study used the Stock returns are as dependent variable. From the share price of the firm the Stock returns are 

calculated. Rate of a stock salable at stock market is known as stock price. 

 

 

http://www.ijrti.org/
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METHODOLOGY & FINDINGS 

3.1 Data Acquisition:  

 No noise (smoothed) Normalized Difference Vegetation Index (SMN) can be used to estimate the start and senescence of 

vegetation, start of the growing season, phenological phases. NOAA/VIIRS/BLENDED NDVI images were downloaded 

from the website, https://www.star.nesdis.noaa.gov/smcd/emb/vci/VH/vh_ftp.php of NOAA’s NESDIS STAR. 

 Obtaining satellite imagery covering Maharashtra for the monsoon months (June to September) of 2018 and 2023.  

 A shapefile for Maharashtra State is needed for extraction which helps in indicating the selected data structure for NDVI 

values, downloaded from the net. 

3.2 Preprocessing:  

 Use image processing software QGIS to preprocess the satellite imagery, and shapefile to extract State of Maharashtra, a 

model has been implemented for the same as shown below. 

 The shapefile is clipped by mask layer i.e., the raster data is clipped to the vector layer of Maharashtra. 

 Designating values and labels to the extracted Maharashtra map as colours ranging from dark green to orangish brown. 

3.4 NDVI Calculation:  

 Calculate NDVI values pixel-wise using the formula: NDVI = (NIR - Red) / (NIR + Red), where NIR and Red are the 

reflectance values in the Near Infrared and Red spectral bands, respectively.  

 Ensuring that NDVI values are normalized to a range between -1 and 1 by reclassification table, representing the extent of 

vegetation cover and health.  

 Normalizing, if necessary, by scaling the values accordingly in the raster table. 

 

Image 7: Model designer used in QGIS for formation of different maps.  

 

 

3.5 Classification:  

 

 
Image 8: NDVI Index indicating condition of plants 

 

      Classify the NDVI values into distinct categories to represent vegetation health, based on    calculation of areas having different 

NDVI values:  

http://www.ijrti.org/
https://www.star.nesdis.noaa.gov/smcd/emb/vci/VH/vh_ftp.php
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 Healthy vegetation: NDVI values above a certain threshold (typically 0.5 to 0.7).  

 Poor vegetation: NDVI values below the healthy vegetation threshold but above a minimum threshold (e.g., 0.2 to 0.5). 

 No vegetation: NDVI values below the minimum threshold. 

3.6 Spatial Analysis:  

 Perform spatial analysis to identify and quantify the areas covered by healthy vegetation, poor vegetation, and no 

vegetation for each of the monsoon months in 2018 and 2023, which is done by (r.report) function in the toolbox in QGIS. 

  Utilize QGIS software for spatial analysis tasks, to process and analyze the NDVI data spatially.  

3.7 Interpretation:  

 Interpreting the findings to draw conclusions about the changes in vegetation health over the five-year period. 

 Considering factors such as precipitation patterns, land use/land cover changes, and agricultural practices that may 

influence NDVI values and vegetation dynamics. 

3.8 Reporting:  

 Document the entire methodology, including data sources, preprocessing steps, NDVI calculation procedures, and analysis 

techniques.  

 Present the findings using visualizations such as maps, to effectively communicate the results. 

 

 

3.9 Experimental Findings 

 

3.9.1) NDVI (Normalized Difference Vegetation Index) Values 

Using QGIS, the satellite images were extracted, and the study area is State of Maharashtra was analyzed for NDVI values and 

these values were marked from –1 to 1 indicating type of vegetation from extremely low/no vegetation (near –1) to healthy 

vegetation (near 1). 

 

Monsoon months are selected for calculating these values for analysis, that are June, July, August, September for 2023 and 2018, 

as the monsoon season sweeps across various regions, it instigates profound transformations in vegetation cover, marking shifts in 

growth, density, and overall health over the period of five years. 

 

Analyzing NDVI values during these monsoon months unveils a tapestry of vegetative responses to the ample moisture and sunlight 

characteristic of this period. Through this endeavor, I unravel the intricate interplay between environmental factors and vegetative 

responses, offering a deeper comprehension of the ecological processes shaping our landscapes during the critical monsoon season. 

 

Below are the maps with their grids and coordinates for each monsoon month of 2023 and 2018, providing a brief overview and 

comparison of the two data. 
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3.9.2 Month of June  

3.9.2.1) 2023 

                 
Weekly NDVI values of State of Maharashtra for June 2023,  

 

 Fig 1.1: 1st week of June 2023 

 Fig 1.2: 2nd week of June 2023 

 Fig 1.3: 3rd week of June 2023 

 Fig 1.4: 4th week of June 2023 
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3.9.2.2) 2018 

      
Weekly NDVI values of State of Maharashtra for June 2018, 

  

 Fig 1.5: 1st week of June 2018 

 Fig 1.6: 2nd week of June 2018 

 Fig 1.7: 3rd week of June 2018 

 Fig 1.8: 4th week of June 2018 
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3.9.3 Month of July 

3.9.3.1)2023 

 

        
Weekly NDVI values of State of Maharashtra for July 2023,  

 

 Fig 2.1: 1st week of July 2023 

 Fig 2.2: 2nd week of July 2023 

 Fig 2.3: 3rd week of July 2023 

 Fig 2.4: 4th week of July 2023 
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1.2.2) 2018 

            
Weekly NDVI values of State of Maharashtra for July 2018. 

 

 Fig 2.5: 1st week of July 2018 

 Fig 2.6: 2nd week of July 2018 

 Fig 2.7: 3rd week of July 2018 

 Fig 2.8: 4th week of July 2018 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.9.4 Month of August 

http://www.ijrti.org/
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3.9.4.1)2023 

 

Weekly NDVI values of State of Maharashtra for August 2023. 

 

 Fig 3.1: 1st week of August 2023 

 Fig 3.2: 2nd week of August 2023 

 Fig 3.3: 3rd week of August 2023 

 Fig 3.4: 4th week of August 2023 
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3.9.4.2)2018 

 

               
Weekly NDVI values of State of Maharashtra for August 2018. 

 

 Fig 3.5: 1st week of August 2018 

 Fig 3.6: 2nd week of August 2018 

 Fig 3.7: 3rd week of August 2018 

 Fig 3.8: 4th week of August 2018  
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3.9.5 Month of September 

3.9.5.1) 2023 

           
Weekly NDVI values of State of Maharashtra for September 2023. 

 

 Fig 4.1: 1st week of September 2023 

 Fig 4.2: 2nd week of September 2023 

 Fig 4.3: 3rd week of September 2023 

 Fig 4.4: 4th week of September 2023 
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3.9.5.2) 2018 

 

               
Weekly NDVI values of State of Maharashtra for September 2018. 

 

 Fig 4.1: 1st week of September 2018 

 Fig 4.2: 2nd week of September 2018 

 Fig 4.3: 3rd week of September 2018 

 Fig 4.4: 4th week of September 2018 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ijrti.org/


            © 2024 IJNRD | Volume 9, Issue 9 September 2024 | ISSN: 2456-4184 | IJNRD.ORG 
 

IJNRD2409038 International Journal Of Novel Research And Development (www.ijnrd.org) 
 

 

a378 

c378 

 

RESULTS AND DISCUSSION 

 

4.1 Summary of 2023 Vegetation in Monsoon  

June 2023:  Deficient rainfall 

 Early June marks the anticipation of the monsoon's arrival. Vegetation across Maharashtra is typically in a state of 

readiness for the impending rains, with pre-monsoon showers beginning to revive the parched landscapes from the summer 

heat. 

 Western Ghats and Konkan Coast start to show signs of greening as early monsoon rains commence, though the 

transformation is gradual. 

 The Deccan Plateau and other interior regions may still exhibit signs of summer stress in early June, awaiting substantial 

monsoon showers to rejuvenate the soil and vegetation. 

 Agricultural Lands see the beginning of kharif crop sowing, reliant on the initial rains for germination and early growth. 

July 2023: Excess Rainfall 

 Heavy Rains are typical across most of the state, significantly influencing both natural ecosystems and agricultural areas. 

 Western Ghats are now lush, with dense forests experiencing accelerated growth and the flourishing of endemic species. 

This period is critical for replenishing water sources and enhancing biodiversity. 

 Konkan Coast sees its mangroves and tropical forests in full verdancy, supporting a rich variety of life and stabilizing the 

coastline. 

 Deccan Plateau experiences a transformation with widespread agricultural activities. Crops like cotton, soybean, and 

pulses benefit from the consistent rainfall, showing robust growth. 

 

August 2023: Deficient Rainfall 

 Continued Rains maintain the lushness of the vegetation. This month is crucial for the growth and development of kharif 

crops, which are now well-established and flourishing. 

 The entire state typically exhibits a green blanket, with forests, agricultural fields, and even urban green spaces showing 

the peak of monsoon vitality. 

 Water Bodies across Maharashtra are replenished, supporting aquatic life, and providing crucial resources for agriculture 

and human consumption. 

September 2023: Excess Rainfall 

 Rainfall Begins to Recede, marking the gradual transition to the post-monsoon period. While the intensity of rain 

diminishes, the impact of the preceding months ensures that vegetation remains vibrant. 

 Kharif Crops are nearing maturity, especially towards the end of September. This period is critical for monitoring the 

crops for pests and diseases, given the high moisture levels. 

 Natural Vegetation across regions like the Western Ghats and the Konkan Coast still retains much of its lushness, though 

signs of the approaching dry season might begin to appear in some areas. 

 

4.2 Summary of 2018 Vegetation in Monsoon 

June 2018: Normal to Excess Rainfall 

 Initial Phase: With the onset of the monsoon in early June, Maharashtra begins to transition from the hot, dry conditions 

of summer. The first rains are eagerly awaited to relieve the parched earth and to initiate the agricultural cycle. 

 Vegetation Response: Early monsoon showers start to revive the semi-arid landscapes, particularly in the Deccan Plateau, 

and the first signs of greenery emerge in previously dry areas. 

 Western Ghats and Konkan Coast: These regions quickly respond to the initial rains, with forests beginning to lush up, 

though the full transformation unfolds over the following weeks. 

 Agricultural Activities: The sowing of kharif crops begins with farmers relying on the rain for the germination of seeds 

and the early growth of crops like rice, pulses, cotton, and soybean. 

July 2018: Normal Rainfall (Deficient in Marathwada) 

 Intense Rainfall: By July, the monsoon typically reaches its peak in Maharashtra, with heavy rains covering most of the 

state. This period is critical for replenishing soil moisture and water bodies. 

 Lush Vegetation: The Western Ghats are now fully verdant, hosting a rich biodiversity. The Konkan Coast's tropical 

forests and mangroves thrive in humidity and rainfall. 

 Agricultural Boom: The plateau and interior regions see crops flourishing under the monsoon showers, with agricultural 

fields green and vibrant. This is a critical growth period for kharif crops. 

http://www.ijrti.org/
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August 2018: Normal Rainfall (Deficient in Konkan) 

 Continuing Rains: Although the intensity may vary, August often continues to experience substantial monsoon activity, 

supporting the growth processes initiated in the preceding months. 

 Forests and Fields: The entire state shows the effects of the monsoon, with natural and agricultural landscapes at their 

peak greenness. Sustained rains are crucial for maintaining this lushness. 

 Crop Maturation: Crops are now entering their maturation phase, and the continued rainfall supports their development, 

although too much rain can also pose challenges such as flooding or waterlogging. 

September 2018: Scanty to Deficient Rainfall 

 Reducing Rainfall: The monsoon begins its gradual withdrawal in September, with decreasing rainfall. This transition 

period is essential for the maturation and harvesting of kharif crops. 

 Vegetation Transition: While the state remains green, signs of the upcoming post-monsoon period start to appear, 

especially in less humid areas. The lushness in forests may begin to reduce slightly, but water bodies remain filled, 

supporting aquatic ecosystems. 

 Harvesting Time: By late September, harvesting activities for many crops begin, marking the end of the Kharif 

agricultural cycle. 

 

4.3 Comparison of Areas (Healthy, Moderate, No vegetation) 

  This report aims to present a comparative analysis of NDVI values for Maharashtra during the monsoon months of June, July, 

August, and September for the years 2023 and 2018. By focusing on NDVI values, we can categorize areas into three distinct 

levels of vegetation health: healthy, moderate, and low or no vegetation. This categorization helps in understanding the spatial 

distribution of vegetation across the state and the impact of monsoon rains on these distributions. 

 Healthy Vegetation: Regions with high NDVI values, indicating areas where the monsoon rains have significantly 

contributed to lush and dense vegetation. These areas are typically characterized by robust agricultural activities and rich 

forest ecosystems. 

 

 Moderate Vegetation: Areas with moderate NDVI values, reflecting regions that receive sufficient rainfall to support 

good vegetation health, though not as dense as those with high NDVI values. These regions often experience variability in 

monsoon impact, affecting their agricultural productivity and natural vegetation. 

 

 Low or No Vegetation: Areas with low or minimal NDVI values, often due to inadequate rainfall or geographical features 

that limit the monsoon's reach, such as rain shadow effects. These regions struggle with sparse vegetation, posing 

challenges for agriculture and biodiversity. 

 
Presenting the vegetation data in a tabular form based on NDVI values offers a clear and systematic way to compare the state 

of vegetation across distinct parts of Maharashtra during the monsoon months for the years 2023 and 2018. This approach not 

only highlights the variability and trends in vegetation health over time but also aids in effective planning and management 

strategies for agriculture, water resources, and ecological conservation. 

 

Table II: Tabular representation of Areas according to NDVI values 

 

Month Areas of Vegetation in 2023  

(km2) 

Areas of Vegetation in 2018 

(km2) 

 High 

NDVI 

values 

Moderate  

NDVI values 

Very Low  

NDVI values 

High NDVI 

values 

Moderate 

NDVI values 

Very Low 

NDVI values 

       

June 14.89 18,253.17 288,657.28 - 20,506.36 286,418.98 

       

July 14.90 40,087.58 266,822.86 - 3832.89 303,092.45 

       

August 690.24 117,292.07 188,943.03   135.23 115,415.08 191,375.03 

       

September 15,554.56 35,959.99 255,410.78 7722.09 39,669.22 259,534.03 
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Analysis from June 2023 to September 2023: 

 June to July: A slight increase in areas with high NDVI values from 14.89 km2 to 14.90 km2 suggests a marginal 

improvement in healthy vegetation, due to the onset of the monsoon. The significant expansion in areas with moderate 

NDVI values (from 18,253.17 km2  to 40,087.58 km2) and a corresponding decrease in areas with extremely low NDVI 

values highlight the positive impact of early monsoon rains on vegetation. 

 

 July to August: A dramatic increase in areas with high NDVI values to 690.24 km2 in August indicates substantial 

monsoon progress, enhancing vegetation health extensively. The expansion in moderate NDVI areas and a decrease in 

extremely low NDVI areas underscore the peak monsoon's role in improving overall vegetation health. 

 

 August to September: A remarkable increase in areas with high NDVI values to 15,554.56 km2 in September suggests a 

consolidation of monsoon gains, with extensive areas transitioning to healthy vegetation. The decrease in moderate and 

extremely low NDVI areas indicates a redistribution of vegetation health, due to the withdrawal phase of the monsoon, 

concentrating healthy vegetation in specific regions. 

 

Analysis from June 2018 to September 2018: 

 June to July: Absence of high NDVI areas indicates a significant lag in the monsoon's effect on vegetation health. The 

substantial area under extremely low NDVI values reflects widespread areas with poor vegetation health, due to insufficient 

rainfall. However, a significant decrease in areas with moderate NDVI values and a corresponding increase in extremely 

low NDVI areas from June to July suggest a delayed or weaker onset of the monsoon, impacting vegetation negatively. 

 

 July to August: The emergence of areas with high NDVI values in August (135.23 km2) indicates the eventual arrival of 

substantial monsoon rains, improving vegetation health. The increase in moderate NDVI areas and a slight decrease in 

extremely low NDVI areas further confirm the monsoon's positive impact on vegetation. 

 

 August to September: An increase in areas with high NDVI values to 7,722.09 km2 in September highlights significant 

improvements in vegetation health, due to sustained monsoon rains. The changes in moderate and extremely low NDVI 

areas indicate a shift towards healthier vegetation by the end of the monsoon. 

 

4.16 Reasons for Change 

Improved Monsoon Performance 

 Better Rainfall Distribution: The increase in high NDVI values in 2023 is a result of more evenly distributed monsoon 

rains across Maharashtra, ensuring that more areas receive adequate rainfall conducive to vegetation growth. 

 Increased Rainfall Intensity: Higher overall rainfall totals or more significant episodes of rain during key growth periods 

have provided the necessary moisture for vegetation, especially in regions that previously struggled with water availability. 

Enhanced Agricultural Practices 

 Advanced Crop Management: The adoption of improved agricultural practices, including the use of drought-resistant 

crop varieties and better crop rotation strategies, might have contributed to healthier vegetation. 

 Irrigation Efficiency: Improvements in irrigation infrastructure and techniques, such as drip irrigation and rainwater 

harvesting, have ensured that crops receive adequate water even outside of peak rainfall periods, enhancing vegetation 

health. 

Climatic Adaptation Strategies 

 Soil Moisture Conservation: Implementation of soil moisture conservation practices, such as mulching and the use of 

cover crops, might have helped retain soil moisture better in 2023, supporting vegetation growth. 

 Climate-Resilient Farming: Adoption of climate-resilient farming practices, including the selection of crop varieties 

suited to changing climate conditions, have bolstered vegetation against the variability in monsoon patterns. 

Environmental and Land Use Management 

 Afforestation and Reforestation: Efforts to increase forest cover through afforestation and reforestation projects have 

contributed to the increase in areas with high NDVI values, improving overall vegetation health. 

 Reduced Land Degradation: Measures to combat land degradation, such as contour farming and the establishment of 

windbreaks, might have reduced soil erosion and improved land conditions favorable for vegetation. 
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Technological and Informative Advances 

 Use of Technology in Agriculture: The integration of technology, such as satellite monitoring for precision agriculture, 

has optimized water use and crop health monitoring, leading to improved vegetation. 

 Awareness and Education: Increased awareness among farmers and land managers regarding sustainable practices and 

the importance of vegetation cover for ecological balance have driven better land management practices. 

 

 

 

CONCLUSION AND FUTURE SCOPE 

 

The analysis of NDVI values during the monsoon months of 2023 and 2018 in Maharashtra provides a compelling insight into the 

state's ecological and agricultural dynamics. The evident increase in areas with high NDVI values in 2023, compared to 2018, 

highlights not only the impact of favorable monsoon conditions but also the success of improved agricultural practices, better water 

management, and effective environmental conservation efforts.  

5.1 Advantages and Merits of Analyzing Agriculture Through NDVI 

 Early Warning System: NDVI analysis serves as an early warning system, allowing for the identification of drought 

conditions, unhealthy crops, and areas requiring intervention, facilitating timely responses to mitigate adverse impacts. 

 Crop Health Monitoring: It enables continuous monitoring of crop health and vegetation vigor, providing data essential 

for optimizing crop yields, planning irrigation schedules, and applying fertilizers and pesticides more efficiently. 

 Water Resource Management: By assessing vegetation health and its correlation with water availability, NDVI analysis 

aids in better water resource management, especially critical in regions dependent on monsoon rains. 

 

5.2 Advisory Purposes (For Farmers) 

NDVI (Normalized Difference Vegetation Index) analysis offers a powerful tool for monitoring vegetation health and growth, 

making it particularly useful for providing actionable advisories to farmers. By leveraging NDVI data, agricultural advisors and 

extension services can offer tailored recommendations that help optimize farming practices, improve crop yields, and enhance 

sustainability. Here are several key advisories that can be provided to farmers based on NDVI analysis: 

Optimal Sowing Times 

 Seasonal Planning: NDVI patterns over time can indicate the most favorable periods for planting specific crops, allowing 

farmers to align sowing times with optimal environmental conditions. 

Irrigation Management 

 Water Use Efficiency: NDVI can help identify areas of a field that are experiencing stress due to lack of water, enabling 

targeted irrigation that conserves water while ensuring crops receive the moisture they need. 

Crop Rotation and Diversification Strategies 

 Sustainable Practices: Analysis of NDVI data across multiple seasons can inform crop rotation and diversification 

strategies that maintain or improve soil health, reduce pest and disease pressures, and enhance overall farm resilience. 

Harvest Timing 

 Maximizing Yields: NDVI analysis can help determine the optimal time for harvest, ensuring that crops are collected at 

their peak quality and reducing losses due to over-maturity or premature harvesting. 

Climate Resilience Building 

 Adaptation Measures: Long-term trends in NDVI data can offer insights into the impacts of climate change on local 

agriculture, supporting the development of adaptation measures that protect farms from extreme weather events and 

shifting climate patterns. 

 

By integrating NDVI analysis into agricultural advisory services, stakeholders can provide farmers with data-driven insights that 

enhance productivity, sustainability, and resilience. As satellite imagery and data analytics technologies become more accessible, 

the potential for NDVI to support informed decision-making in agriculture continues to grow, offering a pathway to more efficient 

and sustainable farming systems. 
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5.3 Future Scope 

 Precision Agriculture: The future of NDVI analysis lies in further integrating it into precision agriculture technologies. 

Coupled with IoT devices and AI, NDVI can provide more precise, real-time data to farmers, enabling highly targeted 

interventions that can boost productivity while conserving resources. 

 

 Climate Change Adaptation: As climate variability intensifies, NDVI data will be crucial for developing strategies to 

adapt agricultural practices to changing environmental conditions, helping to ensure food security and ecosystem 

resilience. 

 

 Sustainable Land Use: NDVI can play a key role in sustainable land use planning, identifying areas suitable for 

agriculture, afforestation, and conservation, aiding in the balanced development that respects ecological limits. 

 

 Integration with Other Data Sources: Combining NDVI with soil moisture data, weather forecasts, and other satellite-

derived indices can provide a more comprehensive understanding of agricultural ecosystems, facilitating holistic 

management approaches. 

 

 Educational and Policy Tools: Expanding the use of NDVI analysis as an educational tool for farmers and a policy tool 

for governments can help promote sustainable agricultural practices and environmental stewardship at the grassroots and 

policy levels. 
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