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ABSTRACT 

Forests are facing increasing pressure due to rapid growth in population, 

industrialization, urban sprawl, infrastructure projects, spreading of 

agricultural land use and adverse climate change. In this scenario, close 

monitoring of forest resources has become an essential requirement for 

managing the forest ecosystems for ensuring environmental benefits to the 

society. In India, Forest Survey of India (FSI) is engaged in regular 

monitoring of forest resources in the biennial cycle using remote sensing 

technique and forest inventory. However, with the growing pressures on the 

country’s forest, now there is an emerging need of detecting the changes 

occurring n the forests, at an early stage in accurate manner with reduced 

cycle of revisit.  

In this regard, a new index called GVCI (Ashutosh, 2012) has been used to 

detect changes in forests through grid based approach in a rapid manner 

for operational use.   Four study areas, each of size approximately 400 km2 

have been taken from different regions of India, like: North, North-East, 

Central and Southern parts, as test site. The results consistently show that 

the values of GVCI above a threshold, highlights change in forest 

vegetation with high accuracy, wherever significant change in forest 

vegetation has taken place. The smallest area of detecting change in this 

study has been kept at 1.44 ha (i.e. a grid size of 120m by 120m), which 

corresponds to area of 16 pixels of Landsat 8 data. The positive GVCI 

values correspond to vegetation gain and on the other hand the negative 

GVCI values correspond to vegetation loss. 

The being a ratio based index, minimizes the atmospheric effect and 

radiometric differences among the multi-temporal satellite images. The 

Vector Grid based approach used to calculate GVCI, also minimizes the 

errors of geo-registration. 

The algorithm can be used to generate SMS alerts to notify the forest 

vegetation loss to the concerned officials who have registered their mobile 

numbers for the areas of their interest. 
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A New Grid based Algorithm for Detecting Locations of 

Change in Forest Vegetation in a pin-pointed manner 

over large Landscapes 

 
1. Introduction 

Forests are facing increasing pressure due to rapid growth in population, 

industrialization, urban sprawl, infrastructure projects and spreading of 

agricultural land use (FAO, 2018). On the other hand, society is facing threat of 

shrinking ecosystem services, which is being aggravated by climate change. 

Growing water scarcity, loss of bio-diversity, falling agricultural productivity are 

the serious challenges being faced by people in the developing countries. India 

is likely to face enormous challenges on this count because of its size and large 

population. In this scenario, close monitoring of forest resources has become an 

essential requirement for managing the forest ecosystems for ensuring 

environmental benefits to the society. Already several initiatives in the world have 

been introduced to use modern technologies, particularly in the domain of space 

science for close monitoring of forests. 

In India, Forest Survey of India (FSI) is engaged in regular monitoring of forest 

resources in the biennial cycle using remote sensing technique and forest 

inventory. The remote sensing based wall-to-wall mapping of forest cover of the 

country in two-years cycle enables all concerned to know about the forest cover 

changes across the country on 1:50,000 scale. With the growing pressures on 

the country’s forest, now there is an emerging need of detecting the changes 

happening in the forests, at an early stage in accurate manner with reduced cycle 

of revisit.     

In this regard, an attempt was made by Ashutosh (2012) by developing a new 

index following a grid based approach for rapid detection of changes in forests. 

The algorithm developed by him makes use of NDVI values of all the pixels of a 
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satellite data within a grid for the two time-periods during which change is to be 

assessed. He has introduced a new index called ‘Grid Vegetation Change Index’ 

(GVCI). The values of GVCI for different grids signify change in vegetation in the 

corresponding grids. 

GVCI can be used for operational application in detecting change in vegetation 

over an area of interest between the two time-periods. The present study is 

therefore an attempt to operationalize this index. This paper presents the results 

of testing of the GVCI algorithm developed by Ashutosh (2012) over four study 

areas, each of size approximately 400 km2, taken from different regions of India, 

like: North, North-East, Central and Southern parts. The results consistently show 

that the values of GVCI above a threshold highlights change in forest vegetation 

with reasonably high accuracy, wherever significant changes on the ground have 

taken place. The smallest area of detecting change in this study has been kept 

at 1.44 ha (i.e. a grid size of 120m by 120m), which corresponds to area of 16 

pixels of Landsat 8 data. 

 

2. Materials and Methods 

In the conventional approaches of ‘Vegetation Change Detection’ using remote 

sensing, we either do on-line visual comparison of the two images of different 

periods and create change polygons, or carry out post classification comparison 

for generating change maps using automated algorithms (Lyon et al., 1998). 

There could also be hybrid methods combining the elements of the two. The 

above two approaches are useful but they have some limitations and may not be 

appropriate for every intended application, particularly when operational use of 

change detection is required for vast areas as a monitoring system. Some of the 

common problems faced in the above remote sensing based change detection 

methods include, shift in the two images due to image-to-image registration, 

errors due to small change in radiometry, which often results in large number of 
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insignificant change polygons leading to shift of focus from the priority areas. 

Time taken in interpreting the changes over vast areas is also a limitation if 

purpose of the exercise is to alert forest managers about the forest loss in a given 

area. In the conventional approaches of change detection, there is no 

quantification of degree of change, which may lead to subjectivity of the analyst 

in determining changes.  

In the present study GVCI developed by Ashutosh (2012) has been used, which 

is a grid based approach using mean of NDVI values {where, NDVI = (NIR – Red) 

/ (NIR + Red)} of the pixels falling within that particular grid vector using ‘Zonal 

Statistics’ tool. In the present method, two Landsat 8 multi-spectral images of 

different time-periods (years) of the same season (month) have been selected for 

a few study areas across India. NDVI transformation has been performed on the 

two images using the digital image processing software. The grid based approach 

uses the composite value of average NDVI of all the pixels in a grid. Separate 

vector grids of size 120 m X 120 m have been developed for each of the selected 

study area by using the ‘Snap to Pixel Edge’ tool available in ERDAS. This has 

been done, in order to ensure that each of the 120 m X 120 m vector grid should 

contain 16 pixels of Landsat 8 multi-spectral images having spatial resolution of 

30 m. A “grid vegetation change index (GVCI)” (Ij) of the jth grid between time 

period t2 and t1 has been defined as the percentage change in the mean values 

of NDVI for each grid, which can be derived by the following formula:  

Ij = ((NDVI jt2 
M* - NDVI jt1 

M*) / NDVI jt1 
M*) X 100 

Where, NDVI jt2 
M and NDVI jt1 

M are the mean values of NDVI of jth grid at time t2 

and t1 respectively. 

Moreover, NDVI jt 
M = (Ʃi NDVI) / n, which is the mean NDVI of jth grid derived 

from total ‘n’ number of ith pixels within the said grid at tth time. 
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NDVI jt M* is the stretched value of NDVI jt 
M , between 0 and 1 taking ‘global max’ 

and ‘global min’ values of NDVI jt 
M of the study area, taken into account. 

Therefore, 

NDVI jt 
M* = ((NDVI jt 

M) – (NDVI jt 
M

 Global Min.)) / ((NDVI jt 
M

 Global Max.) – (NDVI jt 
M

 

Global Min.)) 

2.1 About the Grid  

The appropriate size of grid should be selected keeping in view the area of 

observation on the ground, which is practically feasible to observe and validate 

by the surveyor. The grid size should also be in multiple of the pixel dimension of 

the satellite data being used for the change analysis. At the same time, the grid 

size should not be very large which allows the multiple changes of opposite 

nature neutralize each other and giving an erroneous impression of no change or 

least change in the grid. 

 

2.2 Advantages of Using Zonal Statistics Based Approach 

Tools to generate zonal statistics are generally available in different GIS software. 

This method provides a robust methodology for identifying areas of forest 

vegetation change between two chosen dates for vast landscapes in a short time, 

with a complete scan. This automated approach is free from subjectivity of the 

interpreter as this is based on the numerical values of the index. Respective 

extreme ranks of the same values of the index gives clear indication of the degree 

of change. Error due to image registration is minimized as computation is carried 

on the pre-derived fixed vector grid comprising several pixels.  The impact of 

radiometric differences in the images due to atmospheric or other factors in 

identifying change is reduced as the method uses ratio index. Change is given in 

terms of numerical values of the index (GVCI); where the positive values show 

the grids of vegetation gain and negative values denote the grids of vegetation 

loss. Change areas can be prioritized using a threshold of the numerical value of 
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the index. In this study each of the grid corresponds to an area of 120 m X 120 

m = 1, 44,000 m2 = 1.44 ha. 

 

 

The schematic workflow of the methodology is presented in Figure 1. 

 

 

 

 

 

 

 

 

Figure 1: Workflow Diagram of the Adopted Methodology 
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2.3 Study Sites Adopted in Different Parts of India 

The GVCI has been tested for practical application in 4 different parts of 

India, i.e.  Northern region (Uttarakhand), North East Region (Assam-

Meghalaya), Central Region (Madhya Pradesh) and Southern Region 

(Kerala),  by randomly selecting test sites of 20 km X 20 km i.e. 400 km2 

(Figure 2). 

2.4 Software Used 

The Fishnet (Grid) vector has been generated using QGIS (Version 3.4) software. 

Using the vector grid file and NDVI raster layer zonal statistics algorithm has been 

processed to calculate the mean NDVI value for each grid for each time period of 

the satellite data.   

Application of the ‘Zonal Statistics’ over NDVI of the Satellite images using QGIS 

Software generates grid wise mean NDVI values. Following that a model script is 

run to produce stretched average NDVI value using global mean of grid NDVI 

values over the study area and then GVCI of each grid is calculated.  After 

Figure 2: Multi-Temporal Images of Selected Study Areas 
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identifying the grids showing significant change in forest vegetation above (or 

below) a threshold GVCI value, therefore found and has been validated for each 

grid, related to vegetation changes over two time-periods through Google Earth 

historical images of high resolution, other high resolution satellite images and 

random ground truth checking. 

 

 

 

Figure 3: Grid Creation and Zonal Statistics Computation in QGIS 
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3. Results and Discussion 

The GVCI was run over the NDVI images derived from Landsat 8 data of two 

chosen time-periods. This has been done in order to detect change in forest 

vegetation over a large forested landscape in a pin pointed manner. For North  

India, images of November 2016 and December 2018 have been considered. 

Similarly, for North-East, Central and South India; Satellite images of Jan2019-

Dec2019, Dec2018-Dec2019 and Dec2019-Dec2020 have been selected for the 

study respectively. 

Since, the intent of the study is to detect change locations in forest, the other 

vegetation bearing area like agriculture were masked out from the Satellite 

images using the latest forest cover layer (ISFR 2019) of Forest Survey of India 

to avoid mixing and erroneous results. The shadow area, cloud cover and 

waterbodies were also masked to minimize errors.  

Numerical value of GVCI corresponds to the change in vegetation in the area 

enclosed by a grid. Since, every area is different from the point of view of 

vegetation composition, dominant species, climate and topography etc, the 

numerical value of GVCI may not always correspond to the same degree of forest 

vegetation change when results from satellite images of different areas were 

compared. Therefore, threshold values which correspond to the least change, 

which is also significant enough to be discernible, was identified in each of the 

four study sites.  For each sites there will be a set of two threshold values of 

GVCI; one corresponding to forest vegetation loss and other one for gain. As, 

seen in the table 2, the threshold value of GVCI indicating significant change in 

forest vegetation is different for each study site.  However, the extreme GVCI 

values, which significantly depicts the loss or gain in vegetation has been 

prepared for all the four test sites as mentioned earlier and the same is displayed 

in Table 1. The extremely ranked negative GVCI values show significant 

vegetation loss and in contrary, the extreme positive GVCI values show grids of 

considerable vegetation gain. 
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For making operational use of GVCI in selecting pin-pointed locations of forest 

vegetation change, it is therefore suggested that the analyst determines the two 

threshold values of GVCI, corresponding to loss and improvement in forest 

vegetation, for a given area which may be a district or forest division or any other 

geographical or administrative boundary. 

From the practical considerations of data handling capacity of the software and 

hardware it is suggested that the selected area should not exceed 2000 sq km. 

The table 2 (A, B, C and D) show that the values of GVCI for vegetation loss as 

well as gain differs from image to image. For Dehradun site, the threshold value 

for vegetation loss which is just discernible through on-screen visual image 

interpretation by an average image interpreter is -48.64 and the on the other hand 

threshold GVCI value for discernible vegetation gain is +60.09. The threshold 

values showing vegetation loss for the selected areas in North-East, Central and 

South India are -63.16, -58.86 and -30.05 respectively. On the other hand, 

threshold values for vegetation improvement in the selected areas in North-East 

and Central India are having thresholds at +56.45 and +76.43 respectively.  

It is therefore suggested that for operational use of the GVCI based approach for 

pin-pointed detection of forest vegetation change over an area, the threshold 

values of forest vegetation loss and forest vegetation improvement should be 

selected separately for each area under the analysis after running GVCI 

algorithm.  



10 | P a g e  
FSI Technical Information Series                     Volume 2, No. 4                        2020 

 

 

Sl. No. Test Site GVCI Values showing 
Vegetation Loss 

GVCI Values showing 
Vegetation Gain 

1.  Dehradun,  
Uttarakhand, 
North India 

-71.24 222.95 

2.  -68.61 199.92 

3.  -67.64 156.43 

4.  -67.38 149.23 

5.  -65.56 148.99 

6.  -65.28 136.33 

7.  -64.91 122.14 

8.  -64.81 114.06 

9.  -62.72 112.67 

10.  -61.56 112.61 

11.  Dima Hasao - 
Ribhoi,  
Assam - 
Meghalaya, 
North East 
India 

-72.05  
 
 
 
No Vegetation 
Improvement Observed 

12.  -70.61 

13.  -69.41 

14.  -68.97 

15.  -67.63 

16.  -67.46 

17.  -67.04 

18.  -66.88 

19.  -66.59 

20.  -66.55 

21.  Chhindwara,  
Madhya 
Pradesh, 
Central India  

-87.70 147.93 

22.  -87.56 144.43 

23.  -87.19 140.25 

24.  -87.16 139.79 

25.  -85.84 126.24 

26.  -84.96 123.05 

27.  -84.56 118.19 

28.  -84.52 114.32 

29.  -84.05 112.55 

30.  -83.39 111.45 

31.  Northern 
Kerala, 
Kerala, 
South India 

-83.21 130.29  

32.  -63.75 104.38  

33.  -55.67 94.04 

34.  -54.67 89.95 

35.  -53.37 84.57 

36.  -51.45 76.43 

37.  -50.69 63.50 

38.  -48.81 62.42 

39.  -48.30 61.02 

40.  -48.05 46.88 
Average -68.95 118.90 

Table 1: Extreme GVCI Values Showing most Vegetation Loss and Gain in the 

Selected Four Study Sites 
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A. Grids Showing Forest Vegetation Change in Dehradun, 

Uttarakhand (North India) 

Grid Rank GVCI (showing veg 
loss) 

And Less GVCI 

91 -49.30 

92 -49.15 

93 -49.11 
94 -49.10 

95 -49.05 

96 -49.04 

97 -48.96 

98 -48.95 

99 -48.77 

100 -48.64 (threshold) 

 

 

 

 

 

 

 

 

Grid Rank GVCI (showing veg gain) 

And Above GVCI 

81 +62.80 

82 +62.72 

83 +62.28 

84 +62.03 

85 +62.00 

86 +61.99 

87 +61.40 

88 +60.57 

89 +60.56 

90 +60.09 (threshold) 

Table 2: Detection of Threshold GVCI Values Showing Significant Vegetation Loss and Gain 

Nov 2016 Dec 2018 

Figure 4A: Grid with threshold GVCI 

showing vegetation loss 

(North India) 

Nov 2016 Dec 2018 

Figure 4B: Grid with threshold GVCI 

showing vegetation gain 

(North India) 
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B. Grids Showing Forest Vegetation Change in Dima Hasao-Ribhoi, 

Assam-Meghalaya (NE India) 

 

 

 

 

The test site of Dima Hasao - Ribhoi, in the State of Assam – Meghalaya (North-

East India); has been studied and it was found that no significant vegetation gain 

is noticeable in the study area. Therefore, the table and the corresponding images 

showing the threshold values as well as grid and surrounding scenarios, in the 

case of forest vegetation gain has not been presented here.  

 

 

 

 

 

Grid Rank GVCI (showing veg 
loss) 

And Less GVCI 

61 -63.46 

62 -63.43 

63 -63.38 

64 -63.33 

65 -63.26 

66 -63.25 

67 -63.22 

68 -63.19 

69 -63.18 

70 -63.16 (threshold) 

Figure 4C: Grid with threshold 

GVCI showing vegetation loss 

(North East India) 

Jan 2019 Dec 2019 
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C. Grids Showing Forest Vegetation Change in Chhindwara, Madhya 

Pradesh (Central India) 

 

 

 

 

 

 

 

 

 

 

Grid Rank GVCI (showing veg 
loss) 

And Less GVCI 

191 -58.98 

192 -58.97 

193 -58.95 

194 -58.93 

195 -58.92 

196 -58.91 

197 -58.90 

198 -58.89 

199 -58.87 

200 -58.86 (threshold) 

Grid Rank GVCI (showing veg gain) 

And Above GVCI 

71 +58.25 

72 +58.15 

73 +57.76 

74 +57.20 

75 +57.14 

76 +57.07 

77 +56.98 

78 +56.78 

79 +56.53 

80 +56.45 

Figure 4D: Grid with threshold GVCI 

showing vegetation loss 

(Central India) 

 

Dec 2018 Dec 2019 

Figure 4E: Grid with threshold GVCI 

showing vegetation gain 

(Central India) 

Dec 2018 Dec 2019 
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D. Grids Showing Forest Vegetation Change in Northern Kerala, 

Kerala (South India) 

 

 

 

 

 

 

 

 

 

 

 

Grid Rank GVCI (showing veg 
loss) 

And Less GVCI 

895 -30.22 

896 -30.20 

897 -30.14 

898 -30.13 

899 -30.12 

900 -30.11 

901 -30.10 

902 -30.09 

903 -30.07 

904 -30.05 (threshold) 

Grid Rank GVCI (showing veg gain) 

And Above GVCI 

1580 +76.68 

1581 +76.65 

1582 +76.63 

1583 +76.61 

1584 +76.58 

1585 +76.57 

1586 +76.56 

1587 +76.50 

1588 +76.49 

1589 +76.43 (threshold) 

Figure 4F: Grid with threshold GVCI 

showing vegetation loss 

(South India) 

Jan 2019 Jan 2020 

Figure 4G: Grid with threshold 

GVCI showing vegetation gain 

(South India) 

Jan 2019 Jan 2020 
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3.1 SMS Alerts about locations of Forest Vegetation Loss 

Using the GVCI algorithm a workflow which is presented below (Figure 5) has 

been followed for generating the SMS alerts about the locations of forest 

vegetation loss for a test area of Uttarakhand. The SMS alerts would be 

disseminated to all the users who have registered their mobile numbers for the 

areas of their interest (Figure 6).  

Once the co-ordinates of the grid reach to the forest officials, the ground 

validation in the pointed manner can be done and necessary follow up actions 

can be undertaken. An effective implementation of the above workflow may lead 

to benefits like; monitoring of forest in transparent manner wherein no significant 

change may escape detection, efficient utilization of forest staff, building a data 

base of changes in forest, assessing impact of afforestation and forest restoration 

efforts etc. 

  

 Figure 5: Work flow for operationalizing the algorithm  
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3.2 Ground Validation of GVCI 

Apart from validating results of GVCI using very high-resolution satellite images, 

the results of GVCI were also validated by ground truth checking, using the 

centroid geo-coordinates of the identified grids. GVCI algorithm was applied on 

the satellite images of the periods Jan 2019 and Jan 2020, for the four districts of 

Kerala viz. Wayanad, Malappuram, Kannur and Kozhikode. Fifty random grids of 

three discrete ranges, visibly showing vegetation loss in the multi-temporal 

images, with GVCI values in the ranges of -75 to -70, -54 to -51 and -47 to -41 

have been selected. Similarly, ten random grids having two discrete ranges, 

showing vegetation gain in visual image interpretation from multi-dated images 

were considered in the ranges of +90 to +85 and +63 to +61. 

The list with the latitude and longitude of the centroids of the grids were then sent 

to Kerala Forest Department (KFD) for independent ground validation. KFD has 

done the ground validation of all the points. The results of ground truth checking 

for both vegetation loss and vegetation gain are briefly presented below in table 

3, where table 3 (i) shows the accuracy of vegetation loss and table 3 (ii) shows 

the same of vegetation gain respectively.  

 

 

Figure 6: SMS Received in Mobile Showing Location (Lat., Long.) of 

Vegetation Loss  
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Sl. No. GVCI Ranges for 

Vegetation Loss 

Total Number of 

Points Validated 

Number of 

Correctly 

Interpreted Points 

Percentage of 

Accuracy (%) 

1 -75 to -70 16 16 100 

2 -54 to -51 16 15 93.8 

3 -47 to -41 18 18 83.3 

Total -75 to -41 50 46 92.4 

 

 

 

Sl. No. GVCI Ranges for 

Vegetation Loss 

Total Number of 

Points Validated 

Number of 

Correctly 

Interpreted Points 

Percentage of 

Accuracy (%) 

1 +90 to +85 5 4 80.0 

2 +63 to +61 5 2 40.0 

Total +90 to +61 10 6 60.0 

 

 

It is seen from above table 3 (i) that the GVCI values in the range of -75 to -70 

contains 16 grids which showed an accuracy of 100%. On the other hand, 16 

Grids have been selected from the GVCI range -54 to -51 and it showed an 

accuracy of 93.8 %. In the same way 18 grids have been selected in the GVCI 

range -47 to -41 and it showed an accuracy of 83.3 %. Therefore, the overall 

accuracy of vegetation loss prediction is 92.4 %. 

The accuracy % in the GVCI range +90 to +85 having five grid is 4 out of 5, i.e. 

80%. Likewise, accuracy % in the GVCI range +63 to +61 having 2 out of 5, i.e. 

40%. Thus, the overall accuracy of vegetation loss prediction is 60 %. 

These implies that the greater negativity of GVCI values or higher positivity of the 

GVCI values respectively show more accuracy between interpreted and validated 

results. 

Table 3 (i): Vegetation Loss 

Table 3 (ii): Vegetation Gain 
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The vegetation loss, which is indeed a more serious threat in concern, shows 

better accuracy during interpretation. Alternatively, the vegetation gain detection 

is far too tricky, especially when the two consecutive period interpretation is short.  

In the present study the period of changes have been considered within a gap of 

one year. In this small gap of one year, it is quite impossible to achieve a luxuriant 

forest vegetation after fresh plantation. Therefore, achieving lesser accuracy in 

detecting vegetation gain is certainly understandable.   

 

 3.3 Limitations 

1) The GVCI works well in highlighting the grids where vegetation change has 

taken place, though some-times atmospheric conditions like haze, clouds etc. 

obscure the real change in vegetation and the change highlighted by the index in 

a grid may be influenced by these atmospheric factors. This limitation can be 

over-come to some extent by pre-processing of satellite data for atmospheric 

correction; else, the analyst will have to select alternative set of satellite data for 

the analysis.  

2) Radiometric variations in the satellite images due to changes in the satellite 

ephemeris, illumination conditions or aging of the satellite/sensor may affect the 

GVCI values and thus influence the detection of forest change. 

3) Changes in the deep shadows areas are not detected. 

4) Sometime availability of the satellite data of the same season (month of the 

year) for the two periods (years) may be a constraint. 

5) To identify the change in vegetation only within the forest areas, the agricultural 

lands and the other obstructions like cloud cover, shadow and the waterbodies 

need to be masked. 
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4. Conclusion 

In order to protect environment, there is growing necessity to monitor forest 

resources in a rapid and periodic manner. The ‘Grid Vegetation Change Index’ 

(GVCI) applied upon 4 X 4 = 16 pixels of multi-temporal Landsat 8 data in a grid, 

shows a precise and significant outcome to detect vegetation changes within a 

short period. The significant changes shown within a grid ranking in the extreme 

top or bottom of the distribution table could thus be identified easily by on-screen 

visual image interpretation. With the aid of longitude and latitude of the centroid, 

the ground surveyor could easily reach to the noticeable spots and can easily 

observe the reason of vegetation change through practical scan of the said area 

of 120 X 120 sq m, i.e. 1.44 ha at a glance. 

Illustration of the new grid based index, GVCI in this paper shows that this new 

approach can be practically utilized for detecting changes in forest vegetation in 

a pin-pointed manner over a large forest landscapes. The unit area for change 

detection is a grid, which in the case illustrated in this paper based on LANDSAT 

8 data is 1.44 ha (a grid of size 4 pixel by 4 pixel). Change of both the types i.e. 

loss as well gain in forest vegetation can be detected by this new approach. 

Application of this new methodology can be automated for issuing alerts of forest 

vegetation loss through SMS (Figure5 and Figure 6). After deciding the period of 

change detection and running the index on the satellite data of the selected 

periods of change the list of grids showing forest vegetation change can be 

disseminated to the target recipients through SMS by writing a script. 

The gain and loss of forest vegetation can be shown by overlaying the significant 

grids by using thematic colour corresponding to loss and gain of forest vegetation 

respectively. Figure 7 is depicting the same for Dehradun site of North India, 

where, significant forest vegetation changes within the grids could be spotted at 

glance, in the form of thematic map. 
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Figure 7: Grids Showing Significant Vegetation Changes in Dehradun Test Site 
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