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Abstract :- Bhimbetka Rock Shelters is the World Heritage Archaeological Site dating back to ~1, 60,000 

years located about 45 km south of Bhopal in the state of Madhya Pradesh, India. The site is inscribed as a 

World Heritage Site by UNESCO in the year 2003. In recent past, impact of anthropogenic activities has led to 

significant changes in the cultural landscape over a period of time. The objective of the study was to identify the 

changes in settlements of 21 villages in buffer zone of Bhimbetka. In order to understand the type and rate of 

changes in this area, the comparison was carried out by using google earth satellite images of the year 2003 and 

2015. Remotely sensed satellite imagery is found to be a valuable tool for the characterization of the 

archaeological landscape and locations of core area and buffer zone. 
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1. INTRODUCTION 

     Bhimbetka, a World Heritage Site, the location of a group over hundreds of rock shelters of human beings, 

after excavations conducted during the last few decades by several enthusiastic and eminent archaeological and 

anthropological experts from all over the globe, represents a fascinating convergence of people and the 

landscape. Discovered, studied and announced as an archaeological site in 1957 by V. S. Wakankar
[1]

, a 

habitation of man from Paleolithic and Mesolithic periods through the chalcolithic to the Medieval period, the 

systematic scientific research investigating the details of the dwelling site of the hominids – our ancestors, 

exposes the progressive sequential growth of mankind through the ages, indeed parallel! The fantastic complex 

which is established as a repository of rock paintings in over four hundred caves at the beginning of the twenty 

first century.  

     This site is recognized as an International World Heritage by UNESCO and inscribed as „Rock Shelters of 

Bhimbetka‟ in 2003
[2]

. The Archaeological site of Bhimbetka, for instance, has splendid rock shelters that 

exhibit the earliest traces of human life in India. These shelters bear a significant similarity to Kakadu National 

Park in Australia
[3]

, the Cave Paintings of the Bushmen in Kalahari Desert (covering much of Botswana and 

some parts of Namibia and South Africa) and the Upper Paleolithic Lascaux Cave Paintings in France. The site 

is attractive for national and international tourists as well as for the people from Archaeology, Anthropology and 

History from all over the globe. The importance of the site has been recognized by Organizations such as 

ICOMOS (International Council on Monuments and Sites), IFRAO (International Federation of Rock Art 

Organizations), ASI (Archaeological Survey of India), etc; who have supported its preservation during the past 

decade. 

     Spectral remote sensing has been used in a variety of applications, including archaeological investigations 

worldwide. Remote sensing data and image interpretation are used as major tools in investigating natural 

formations and man-made structures
[4,5,6,7,8,9,10]

. For this purpose, the raw and processed satellite data can be well 

interpreted by digital image processing and interpretation techniques. The supervised classification methods of 

image processing are applied to identify and compare the rate of changes in settlements in the study area and the 

results of images are compared with field data
[11]

. 
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     There are 21 villages around Bhimbetka but the area around Bhimbetka is sparsely populated largely by the 

tribes of the Gonds, and in lesser numbers by the Pradhans and the Korkus
[12]

. In the present study, the changes 

in the area of settlements from the 2003 to 2015 are found with the help of google earth images supported by on 

screen digitization technique. In this project, remote sensing techniques are employed to acquire spatial and 

multi–temporal data through satellite imagery with adequate resolution to reveal the status of settlement area of 

Bhimbetka  in buffer zone. The analysis and digital interpretation of this data is supported by field survey 

employing topographic mapping to procure the adequate requisite ground truth information to obtain accurate 

estimation of the changes. The scanning of the temporal images in this study is useful to identify the changes in 

the peripheries of Bhimbetka. 

 

2. DESCRIPTION OF STUDY AREA 

     Bhimbetka is situated in the Vindhya Mountain Range rising over 100 m above the Deccan plain in Raisen 

District, Madhya Pradesh. It lies 45 km south of Bhopal and 30 km northwest of Hoshangabad National 

Highway number 69
[13]

. The study area (about 600 m height from sea level) is located at the latitude between 

22° 52‟ N to 23° 00‟ N and longitude between 77° 30‟ E to 77° 43‟ E (Figure 1).  

     The prehistoric cave shelters area is massively sculpted sand stone rock formation is classified as core area 

and buffer zone. The core area (1893 hectares) of the agglomeration of the caves is surrounded by buffer zone 

(10280 hectares) covering twenty one largely adivasi village settlements
[11]

. These villages are namely              

(1) Harrai, (2) Diwatiya, (3) Kesalwara, (4) Tigariya, (5) Amchha Kalan, (6) Amchha Khurd, (7) Bhiyanpura, 

(8) Banskuwar, (9) Bhanpura, (10) Bhounrasa, (11) Kumadi, (12) Karitalai, (13) Tajpura, (14) Bineka, (15) 

Piplani Khurd, (16) Borda, (17) Barkhera, (18) Gautampur, (19) Nasipur, (20) Bamnai and (21) Bhoot Palasi. 

Bhimbetka rock shelters was brought under the control of ASI (Archaeological Survey of India) in 1962. 

Bhimbetka was thus selected to study the changes in spatial and temporal pattern of the area covered. 

 

 

 

 

 

 

India                                                Madhya Pradesh                                 Raisen 

Figure 1: Location of Study Area 
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Figure 2: Map of site indicating the location of 21 villages, core area and buffer zone of Bhimbetka 

 

3. MATERIALS AND METHODS 

3.1 Data Used 

3.1.1 SOI Toposheet: The SOI (Survey of India) topographic map (55F/9) of 1:50,000 scale pertaining to the 

study area was used as base map for geo-referencing of satellite images and ground truth acquisition.  

3.1.2 Satellite Data: Google earth satellite images of the year (2003) and (2015) were used for the on screen 

digitization. These images were employed for digital image processing.  

3.1.3 District Maps: Relevant district maps of Raisen District provided by GSI (Geological Survey of India), 

Nagpur were used for boundary generations. The facilities of Geoinformatics Laboratory of Regional Remote 

Sensing Service Centre – Central (RRSSC), Nagpur were used for data generation, integration, and processing.  

 

3.2 Methodology  

3.2.1 GIS – Database Creation: All the datasets were georectified. Satellite imagery of these regions helped 

in incorporating the neighbourhood impacts on the fringes of the study area. 

3.2.2  Ground Truth (Field Survey): Ground truthing was done to collect ground control points. The core 

area and some region around the periphery were visited for the cross validation. 

3.2.3 Analysis: The satellite images of the year 2003 and 2015 were employed and the settlement areas in the 

buffer zone were compared. To access the accuracy of changes in the study area, topographic and district maps 

were employed.  

 

 

4. RESULT AND DISCUSSION 
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4.1 Result 

Table 1: Comparison of satellite data for two different years 

Sr. No. Name of village Area in 2003 (Sq. M.) Area in 2015 (Sq. M.) 

1 Harrai 74717.18 123578.04 

2 Diwatiya 307166.52 433253.01 

3 Kesalwara 8346.78 10562.83 

4 Tigariya 51524.46 124833.56 

5 Amchha Kalan 32992.87 66790.78 

6 Amchha Khurd 7604.36 11900.48 

7 Bhiyanpura 31396.58 48726.91 

8 Banskuwar 7198.25 9384.96 

9 Bhanpura 16764.18 18055.02 

10 Bhounrasa 10693.87 22287.28 

11 Kumadi 41598.26 57062.99 

12 Karitalai 25201.72 43344.10 

13 Tajpura 55740.27 76092.34 

14 Bineka 26601.07 37203.21 

15 Piplani Khurd 34827.95 63485.88 

16 Borda 15698.26 24713.94 

17 Barkhera 213627.54 228321.02 

18 Gautampur 50706.77 63586.31 

19 Nasipur 28580.28 36864.62 

20 Bamnai 35256.56 41255.20 

21 Bhoot Palasi 28822.95 30129.72 

22 Additional Settlements 147555.17 212273.1 
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Figure 3: Change of Area of villages in the year 2003 and 2015 

4.2 Discussion 

     As seen in Table 1, the area of all the villages has increased at an alarming rate within the span of 12 years. 

The area of three villages namely Tigariya, Amchha Kalan and Bhounrasa has increased by more than 50% 

while there is a marginal increase of less than 10% in the villages namely Bhanpura, Barkhera and Bhoot Palasi. 

The area of remaining villages has moderately increased about 30 – 40% within this period of time. Apart from 

this the area of additional settltments has increased about 30%. 

 

5. CONCLUSION 

     The present study brings out the significance of the utility of remote sensing techniques for Multi-temporal 

analysis of a World Heritage Site. It reveals changing pattern of settlements in the study area over the span of 12 

years. The analysis of settlements through satellite imagery and topographical map of the study area provide 

significant clues for the future planning of the area.  

     In this paper, using google earth images from 2003 to 2015, changes in settlements in 21 villages around 

Bhimbetka region were evaluated and analysed. Satellite imagery has applications potential in a wide range of 

disciplines such as agriculture, inventory of forest resources, geography, geological mapping and water quality 

analysis. Therefore the study finds that these datasets are useful in delineation of various thematic maps. 

Monitoring of the peripheral changes in and around the site becomes easier with the help of remote sensing 

technique. The corrective measures can be taken to avoid the damages to the site which is otherwise not possible 

using any other technique.  

     The multitemporal satellite data greatly enhanced the detection and delineation of various physiographic 

units. With the help of Google earth images from the year 2003 to 2015, it is observed that the urbanization is 

increased inside the buffer zone. So, we may conclude that human activities are increased in the region closer to 

the precious site. In case of lack of improper planning, the increased human activities may lead to the 

degradation or destruction of the archaeological landscape, which is a treasure of culture and heritage of human 

existence. Results can be further improved by using high resolution satellite imagery of the areas where the 
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settlements are exists. It will further help to forecast the human impacts and rate of change of urbanization 

inside the study area. 
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