
 

~ 280 ~ 

The Pharma Innovation Journal 2021; SP-10(11): 280-284 

  
 
 
 
 
 
 

 

 

 
ISSN (E): 2277- 7695 

ISSN (P): 2349-8242 

NAAS Rating: 5.23 

TPI 2021; SP-10(11): 280-284 

© 2021 TPI 

www.thepharmajournal.com 

Received: 16-09-2021 

Accepted: 18-10-2021 

 

Prabhat Singh 

MTech Student, Centre for 

Geospatial Technologies Sam 

Higginbottom University of 

Agriculture, Technology and 

Sciences, Allahabad,  

Uttar Pradesh, India 

 

Ankush Vinod Lal 

Assistant Professor, Department 

of Civil Engineering Sam 

Higginbottom University of 

Agriculture, Technology and 

Sciences, Allahabad,  

Uttar Pradesh, India 

 

Dr. Mukesh Kumar  

Assistant Professor, Centre for 

Geospatial Technologies Sam 

Higginbottom University of 

Agriculture, Technology and 

Sciences Allahabad,  

Uttar Pradesh, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author 

Dr. Mukesh Kumar  

Assistant Professor, Centre for 

Geospatial Technologies Sam 

Higginbottom University of 

Agriculture, Technology and 

Sciences Allahabad,  

Uttar Pradesh, India 

 

 

 

 

 

 

 

 
 

 

Change in vegetation using geospatial technology: A 

case study of Shillong city of Meghalaya, India 

 
Prabhat Singh, Ankus Lal and Mukesh Kumar 

 
Abstract 
The present study focuses on Normalized Difference Vegetation Index (NDVI) change detection 

techniques to carry out the change in vegetation using Remote sensing data. The study area used in this 

study is Shillong City and surroundings of Meghalaya, state India. Two Landsat scenes recorded on 28th 

Oct 1989 and 21st Nov 2015were downloaded from USGS. Images were geometrically and 

radiometrically corrected and the NDVI change analysis were performed using different threshold values. 

Change map obtained from NDVI change detection were visually interpreted. In order to determine the 

accuracy map, random points were generated using systematic sampling. For each random point, 

change/no change was separately evaluated by using high resolution data (Google Earth data) and a 

confusion matrix method. The study revealed two important changes increase and change decrease. 

Change (Increase) explain vegetation area has been clear-cut whereas “Change (Decrease) indicate area 

either with regrowth or secondary succession. 
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1. Introduction 

Vegetation changes in tropical country over the last few decades of the 20th century is one of 

the biggest issues. The spatial and temporal change in vegetation is mainly caused by to land 

utilization by human activities (Singh et al., 2016; Kumar et al., 2018; Pyngrope et al., 2021) 
[14, 6, 11]. Due to anthropogenic activities, the Earth surface is being significantly altered in some 

manner and man’s presence on the Earth and his use of land has had a profound effect upon 

the natural environment (Ahmed et al., 2020) [1].  

Assessing the change in vegetation in spatial and temporal domain is a difficult task by 

conventional methods. Observing the Earth from space is now crucial to the understanding of 

the influence of man’s activities on his natural resource base over time. A rapid and 

unrecorded land use change observations of the earth from space provide objective information 

of human utilization of the landscape. After the launch of Landsat satellite, mapping of earth 

surface and managing natural resources and studying environmental change become easy and 

faithful. Today geospatial technologies can greatly facilitate an excellent capacity for data 

collection and analysis of natural resources at low cost and timely manner (Burai et al., 2015; 

Gabril et al 2019) [2, 3].  

The present study focuses on the Shillong City and surroundings of Meghalaya, state India to 

quantify the process of vegetation changes using multi-temporal remotely sensing data and 

GIS. The aim of this study is to quantify the change in vegetation dynamics using Landsat 

imageries because of its synoptic view, historical archive and continuous data sets. This 

quantification was made possible through NDVI change detection techniques. Multi data 

classification using NDVI are reported more straightforward to detect changes in tropical 

forest (Lyon et al., 1998; Hayes and Sader, 2001; Lunetta et al., 2002; G. Meera Gandhi et 

al.2015) [9, 5, 8, 4].  

 

2. Material and Method  

2.1 Study area 

Shillong is the capital and hill station of Meghalaya, also known as "The Abode of Clouds", 

one of the smallest states in India. It is situated at an average altitude of 4,908 ft (1,496 m) 

above sea level, the capital city of Meghalaya is located at 25° 56' N latitude and 91° 88' E 

longitude (Figure1) occupying a valley called Shillong valley of about 45 sq. km in area. The 

city features a subtropical highland climate. Its summers are cool and very rainy; the 

temperature varies from 4 °C to 23 °C.  
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As of 2011 India census, Shillong City population is 354,325; 

of which 176,591 are males and 177,734 are females. The 

soils in Shillong are derived from gneissic complex parent 

materials; they are dark brown to dark reddish brown in color, 

varying in depth from 50-200 cm. The texture of the soils 

varies from loamy to fine loamy. They are rich in organic 

carbon. The reactions of the soils vary from acidic (pH 5.0 to 

6.0) to strongly acidic (pH 4.5 to 5.0). 

 

 
 

Fig 1: Geological location of study area 

 

2.2 Satellite data acquisition and processing  

The Geometrically corrected Landsat images of two different 

years were downloaded from United States Geological Survey 

(USGS) portal (http:// www.usgs.gov/in) and details are given 

in Table 1.  

 
Table 1: Satellite data used for this study 

 

Images required Path/Row Date of acquisition Source 

Landsat TM 136-42 28.Oct.1989 http:// www.usgs.gov/in 

Landsat ETM 136-42 21.Nov.2015 http:// www.usgs.gov/in 

 

In this work, band to band histogram matching was performed 

using multi-temporal images taken at different times 

(Yasuoka 1988) [15]. A lookup table is created which converts 

the histogram of one image, so that it resembles the histogram 

of another image, called the reference image. In this case, the 

satellite image of 1989 was used as input and the 2015 image 

was chosen as reference image.  

 

2.3. Vegetative index differencing (NDVI) 

One of the most commonly used band combination techniques 

involves the calculation of vegetation indices is NDVI. The 

Normalized Difference Vegetation Index (NDVI) is a band 

ratio calculated using the given formula (Rouse et al. 1973) 

 

RNIR

RNIR
NDVI

+

−
=

 
 

NDVI is normalized difference vegetation index, NIR is near-

infra red band response for band 4 and R is the red response 

for band 2 in a given pixel for TM/ETM sensor.  

 

2.4 Change analysis using NDVI image differencing  

Change detection is the process of identifying differences in 

the state of an object or phenomena by observing it at 

different times (Singh, 1989; Kumar and Kumar 2011) [13, 7]. 

NDVI image differencing is one of the most frequently used 

method, when changes are sought for in vegetate and non-

vegetated areas. NDVI image differencing was successfully 

carried out by (Nelson, 1983; Singh 1986; Lunetta et al., 

2002) [10, 12, 8]. In this method NDVI was calculated for both 

dates and then subtracted (Nelson 1983; Singh 1986) [10, 12]. In 

the present study, NDVI was calculated for 1989 and 2015 

images. Mathematical image differing was carried out to find 

out the difference in the NDVI values of two images. 

 

12 ttNDVI NDVINDVID −=
 

 

Where, 

2tNDVI
 is NDVI image of time 2 and 

1tNDVI
 is NDVI image of time 1. 

 

All this process was carried out in ERDAS IMAGING 

software. A number of threshold values (in%) were tested in 

upper and lower tail of the distributing representing change 

pixel value (DN value). Thresholding (in%) used in this study 

for find the change is shown in table 2. 

 
Table 2: Different tested Thresholding (in%) 

 

Threshold (%) 
Increase Decrease 

7,12,15,17,21 11,,13,15,17,22 

 

2.5 Accuracy Assessment 

In order to determine the accuracy of the change images 

(which were obtained from image differencing and NDVI 

differencing), a random sample of 60 points was selected. For 

each sample point, changes were separately assessed and two 

levels of information were determined: the first level involved 

only ‘change/no change’ binary information and the second 

level described the nature of change (from-to information). 

This information was compared with the change detection 

results using confusion matrices 
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3. Result and Discussion  

3.1 Radiometric Normalization 

The radiometric variation of the images procured at different 

dates is a key parameter while interpreting the occurred 

changes (Kumar and Kumar 2011) [7]. The band-to-band 

histogram matching of images procured in 1986 and 2002 was 

performed. After radiometric normalization, statistics of the 

1989 image were come closer to the 2015 image (Tab. 3). 

 
Table 3: Statistics of the images before and after radiometric normalization. 

 

 Band1 Band2 Band3 Band4 

Before Radiometric Correction     

Mean 1989 54.20 21.82 23.34 58.87 

Mean 2015 14.17 17.52 14.20 60.12 

SD 1989 6.20 5.11 7.10 14.86 

SD 2015 11.25 14.01 14.47 39.34 

After Radiometric Correction     

Mean 1989 14.10 18.67 16.33 62.09 

SD 1989 12.01 13.74 13.95 38.32 

 

3.2 Change detected by NDVI image differencing 

The Landsat band (Blue, Green, Red and NIR) were used in 

NDVI image differencing. In the case of the NDVI image 

differencing, NDVI was calculated for both dates (Figure2). 

Image differencing is performed by subtracting the pixel 

value of 1989 image data for a given band from the pixel 

value of the same area for the same band of the 2015 image 

data. After that the NDVI image of 2002 was subtracted from 

the NDVI image of 1989 and a change image was obtained 

(Figure3). The pixel values were categorized the same way as 

in image differencing. The pixel values were categorized into 

the “No Change”, “Change (Increase)” and Change 

(Decrease). Change increase and decrease in area has been 

shown in Table 4. The accuracy assessment of NDVI 

difference maps, generated from satellite images, indicates 

93.65% overall accuracy with Kappa coefficient 0.89. The 

class “No Change” indicate no changes in vegetation cover; 

Change (Increase)” explain vegetation area has been clear-cut 

whereas, “Change (Decrease)” indicate area either with 

weeds, regrowth or secondary succession.  

 

 
 

Fig 2: NDVI image of 1989 and 2015 

 
Table 4: Change detected by NDVI image differencing 

 

Changes Area(ha) Percentage 

Increase 1352.53 6.52 

Decrease 929.82 4.48 

No change 18449.62 88.99 
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Fig 3: NDVI difference image using threshold. 

 

4. Conclusion 

This study reveals the spatial and temporal vegetation changes 

of Shillong City and surroundings of Meghalaya, state India 

during period of 1989 to 2015. This research was done to 

capture change in vegetation cover as accurate as possible 

using three land use and land cover classes, namely; increase 

in change, decrease in change and no change; using geo 

spatial techniques. Analyses of the result exhibit that NDVI 

differencing provide satisfactory and fast result in case of 

vegetation changes. However, NDVI image differencing 

cannot provide detailed information. It can only give the 

information of increase or decrease of the NDVI value.  

The study area is forest dominated area however, 

development of city and its surrounding is also growing in 

fast rate. It is therefore, very essential that planners and policy 

makers evaluate and monitor the vegetation cover changes 

from time to time to ensure that the transition does not harm 

the society, economy and the environment of the area. 

Concerted efforts should be taken to prevent further 

unplanned and uncoordinated expansion. 

 

5. References  

1. Ahmed HA, Singh SK, Kumar M, Maina MS, Dzwairo R, 

Lal D. Impact of urbanization and land cover change on 

urban climate: Case study of Nigeria, Urban Climate. 

2020;32:100600  

2. Burai P, Deák B, Valkó O, Tomor T. Classification of 

Herbaceous Vegetation Using Airborne Hyperspectral 

Imagery. Remote Sensing. 2015;7(2):2046-2066. 

https://doi.org/10.3390/rs70202046  

3. Gabril EMA, Denis DM, Nath S, Paul A, Kumar M. 

Quantifying LULC change and landscape fragmentation 

in Prayagraj district, India using geospatial techniques. 

The Pharma Innovation Journal 2019;8(5):670-675 

4. Gandhi G Meera, Parthiban S, Thummalu N, Christy A. 

Ndvi: Vegetation Change Detection Using Remote 

Sensing and Gis – A Case Study of Vellore District, 

Procedia. Procedia Computer Science 2015;57:1199-

1210 https://doi.org/10.1016/j.procs.2015.07.415. 

5. Hayes DJ, Sader SA. Comparison of change detection 

techniques for monitoring tropical forest clearing and 

vegetation regrowth in a time series. Photogrammetric 

Engineering and Remote Sensing 2001;67:1067-1075.  

http:// www.usgs.gov/in  

6. Kumar M, Denis DM, Singh SK, Szabó S, Suryavanshi 

S. Landscape metrics for assessment of land cover 

change and fragmentation of a heterogeneous watershed. 

Remote Sensing Applications: Society and Environment. 

2018;10:224-233. 

https://doi.org/10.1016/j.rsase.2018.04.002  

7. Kumar M, Kumar N. Geospatial monitoring and 

evaluation of UNESCO world heritage forest areas in the 

Tropics. Proceedings of the ISPRS WG VII/5 Workshop, 

November 18.-19, Cologne in: Victoria Lenz-Wiedemann 

and Georg Bareth (eds.) 2011, 63-70 

8. Lunetta RS, Ediriwickrema J, Johnson DM, Lyon JG, 

McKerrow A. Impacts of vegetation dynamics on the 

identification of land-cover change in a biologically 

complex community in North Carolina, USA. Remote 

Sensing of Environment 2002;82(2, 3):258-270 

9. Lyon JG, Yuan D, Lunetta RS, Elvidge CD. A change 

detection experiment using vegetation indices. 

Photogrammetric Engineering and Remote Sensing 

1998;64:143-150. 

10. Nelson RF. Detecting Forest canopy change due to insect 

activity using Landsat MSS. Photogrammetric 

http://www.thepharmajournal.com/


 

~ 284 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 

Engineering and Remote Sensing 1983;49:1303-1314.  

11. Pyngrope OR, Kuma M, Rocky PR, Singh SK, Kundu A, 

Lal D. Investigating forest fragmentation through earth 

observation datasets and metric analysis in the tropical 

rainforest area. SN Appl. Sci 2021;3:705. 

https://doi.org/10.1007/s42452-021-04683-5  

12. Singh A. Change detection in the tropical forest 

environment of North-eastern India using Landsat. In: 

Eden, M.J. and Parry, J.T. (eds.): Remote Sensing and 

Tropical Land Management. New York 1986, 237-254.  

13. Singh A. Digital change detection techniques using 

remotely-sensed data. International Journal of Remote 

Sensing 1989;10:989-1003. 

14. Singh SK, Srivastava PK, Szilard S, Petropoulos GP, 

Gupta M, Islam M. Landscape transform and spatial 

metrics for mapping spatiotemporal land cover dynamics 

using Earth Observation data-sets. Geocarto Int 2016, 1- 

15. http://dx.doi.org/ 10.1080/10106049.2015.1130084.  

15. Yasuoka Y. Detection of land-cover changes from 

remotely sensed images using spectral signature 

similarity. In: Proceedings of the 9th Asian Conference 

on Remote Sensing. November 1988, Bangkok, Thailand, 

1988, G31-G36. 

 

http://www.thepharmajournal.com/

