
JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 2.417, ISSN: 2320-5083, Volume 4, Issue 2, March 2016 

 

304 

www.jiarm.com 

LAND USE/ LAND COVER CHANGE DETECTION ANALYSIS IN HOSADURGA 

TALUK OF CHITRADURGA DISTRICT, KARNATAKA, INDIA USING GEO-

INFORMATICS TECHNIQUE 
 

BASAVARAJAPPA H.T* 

MANJUNATHA M.C** 

MARUTHI N.E*** 
 

*Dept. of Studies in Earth Science, Centre for Advanced Studies (CAS) in Precambrian Geology, University of Mysore, 

Mysuru, India 
**Research Scholar, Dept. of Studies in Earth Science, Centre for Advanced Studies (CAS) in Precambrian Geology, 

University of Mysore, Mysuru, India 

***Research Scholar, Dept. of Studies in Earth Science, Centre for Advanced Studies (CAS) in Precambrian Geology, 

University of Mysore, Mysuru, India 

 

ABSTRACT 

 Land is one of the non-renewable resources and mapping of land use/ land cover 

(LU/LC) is essential for planning and development of land, water resources of a region with 

suitable technology. The present aim is to detect the changes in LU/LC patterns and its extent 

due to different socio-economic factors in the study area. Efforts have been made to evaluate 

the LU/LC patterns using SoI topomap (1:50,000) with limited field visits; geo-coded FCC of 

IRS-1D, PAN+LISS-III multispectral, multi-temporal satellite image and updated on Google 

Earth image through GIS software’s. Different classes of vegetation activities affect the 

surface flow of run-off water leading to maximize infiltration. There is a significant change 

on LC/LU across the globe due to the climatic changes, rapid increase in population and over 

demand of the growing economic resources. Land use systems need thorough systematic 

monitoring and management in maintaining food security, minimizing the deforestation, 

conservation of biological diversity and protection of natural resources. The final results 

highlight the LU/LC change detection analysis and its extent in the study area using geo-

informatics technique. 
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1. INTRODUCTION 

LU/LC pattern of a region is the outcome of natural and socio-economic factors and 

their utilization by man in time and space (Basavarajappa et al., 2014b). Land is becoming a 

scarce resource due to immense agricultural and demographic pressure but at current 

strategies, the natural resources can be managed and monitored for environmental changes 

(Pushpavathi., 2009) to initiate & increase the land productivity, restoration of soil 

degradation, reclamation of wastelands, increases in environmental qualities and to meet the 
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needs of rapidly growing population of the country (Basavarajappa and Dinakar., 2005; 

Manjunatha et al., 2015a). Geoinformatics technology and its applications provide better 

results on land resource management, monitoring, mapping and change detection at varying 

spatial ranges (Singh et al., 2010) in monitoring of ecosystems, biodiversity, water, predictive 

land use implementation strategies and climate change variability. In present era, satellite 

based Remote Sensing (RS) technology revealing its immense value in preparation of LU/LC 

maps through synoptic view and monitoring at regular periodic intervals of time (Kumar et 

al., 2004; NWDB., 1987) for proper utilization of land for agriculture, forestry, pasture, 

urban-industrial, environmental studies, economic production etc. This needs land use 

inventory surveys periodically, to make available the information on the type, spatial 

distribution, location, aerial extent, rate and pattern of change of each category of LU/LC 

patterns. In view of pressure exerted by increasing population, need for mitigating increasing 

demands of land resources, appropriate scientific land use planning and land management 

strategies could provide the alternative for sustainable development including forest cover 

(Sexena et al., 1993). Information on change in resources classes, area covered and patterns 

of land use/land cover are essential for future planning (Palaniyandi et al., 1997). 

 

2. Study area 

 It lies in between 13
0
30’ to 14

0
02’N latitude and 76

0
03’ to 76

0
32’E longitude with an 

aerial extent of 1435.48 Km
2 

(Fig.1). Hosadurga taluk falls under the fringe of Western 

Ghats, experiencing highest rainfall as that of other taluks of Chitradurga district. The 

average annual rainfall is recorded as 666 mm during the year 2008 (CGWB., 2013). 

Groundwater occurs within the weathered & fractured granitic-gneisses and schists under 

water-table and semi-confined condition contributing more for agricultural activities, 

irrigation facilities (CGWB., 2007). Agriculture in the taluk is rainfed and mainly dependent 

on timely and adequate rainfall. The vegetation is tropical and temperate with similar kinds of 

scrubby forest. The study area includes 5 state forests (SoI topomap) with total areal extent of 

201.24 Km
2
 (2008-09).  
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Fig.1. Location & Survey of India topomap of the study area 

 

3. Methods & Materials: 

a. Topomaps: 57C/1, 2, 5, 6, 9, 10 of updated edition of the year 2009 (SoI), (Fig.1).  

Source: Survey of India (SoI) of 1:50,000 scale, Bengaluru. 

b. Satellite Data: IRS-1D/P6, PAN+LISS-III of 2.3m Resolution (D43Q01; 02; 05; 06; 09; 

10) [Year of Pass: 2000-01; 2005-06 & 2008-09] (Fig.2) and Google Earth Image (2011) of 

>3m resolution (Fig.3). 

Source: Bhuvan-portal, ISRO-NRSA, Hyderabad; Google Earth Software. 

c. Software’s: Erdas Imagine v2013 and Arc GIS v10. 

d. GPS: Garmin-12 is used to check the conditions of land use/land cover patterns during 

field visits. 

   
Fig.2. IRS-P6, LISS-III Image (Band: 3,2,1)  Fig.3. Google Earth Image of the study 

area 
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4. Land Use/Land Cover 

 Land use is influenced by economic, cultural, political, historical and land-tenure 

factors at multiple scales. Land use referred to as man’s activities and the various uses which 

are carried on Land. Land cover, on the other hand are the biophysical attributes of the land 

that affect how ecosystem functions (Turner et al., 1995). Land cover is referred to natural 

vegetation, water bodies, rock/soil, wastelands, sand/ snow cover results due to land 

transformation and both LU/LC are closely related & interchangeable (Manjunatha et al., 

2015a). The multi-date satellite data was analyzed to identify and map the details of crop land 

in kharif and rabi seasons, the area under double crop (during kharif and rabi seasons), fallow 

lands, different types of forest, degradation status, wasteland, water bodies etc. In the past 

few decades there is change in land use due to expansion of mining areas, construction of 

dams, industrialization, urbanization etc (Basavarajappa and Manjunatha., 2015). Internal 

changes includes shifting cultivation areas, selective logging due to human pressure on forest 

resources and habitat loss of wildlife due to reduction in the forest & vegetation cover change 

at landscape scale (Menon and Bawa., 1998), as a direct function of socio-economic changes, 

land use patterns with biogeophysical characteristics to predict areas most susceptible to 

future deforestation and biodiversity loss. Viewing the Earth from space is now crucial to 

understand the influence of man’s activities on his natural resources over time due to mining, 

industrialization and urbanization. Geoinformatics is one of the advent high-tech tools in 

analyzing the causes, rates, magnitude, patterns, trends in landscape changes at local scales. 

These inputs forms the primary basis for studies on regional climatic variations, accounting 

changes in deforestation/ degradation, forest encroachment, evapo-transpiration and regional 

ecosystem mapping and monitoring.  

 

4.1 Individual thematic layer generation 

 Topomap of 1:50,000 scale from Survey of India (SoI) (Fig.1) have been acquired as 

a base map, geo-rectified and digitized each individual LU/LC themes as layers such as 

agricultural land, built-up land, forest cover, wastelands, water bodies, others using ArcGIS 

v10. Supervised classification analyses have been carried out on IRS-1D, PAN+LISS-III of 

2.3m resolution (Fig.2) and updated using Google Earth image (Fig.3). Each individual theme 

maps represents the location, extent and better synoptic view of specific LU/LC patterns in 

the study area. 
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4.1.a. Agricultural land: These are primarily used as farming & production of commercial 

and horticultural crops. It consists of cropland, plantations, fallow land, current shifting 

cultivation, irrigated & un-irrigated land and plantations (Basavarajappa et al., 2014b) 

(Fig.4). Cropping activities is noticed throughout the year with three seasons viz., Kharif 

from June to October, Rabi from November to February and Summer from March to May. 

The prevailing cropping patterns reflect physiography, climate and resources availability. 

Vanivilas sagar dam is the main source of water for irrigation in the study area (Dinakar., 

2005).  

4.1.b. Built–up land: These are the human habitation areas developed due to non-agricultural 

use including buildings, major towns, villages, transportation networks, communication & 

utilities in association with water, vegetation, open and underground mining lands (Fig.5). 

These can be easily identified on FCC image by its bluish to bluish green tone, definite shape, 

size and texture. The road network is distinguished by their characteristic linear features 

(Basavarajappa and Dinakar., 2005).  

4.1.c. Forest: Forest covers are (within the notified State forest boundary) the lands with tree 

canopy cover of more than 10 percent and area of more than 0.5 ha. It consists of 

evergreen/semi-evergreen, deciduous, forest plantation, scrub forests, grass/grazing land and 

other vegetation types capable of producing timer and other forest products (Basavarajappa 

and Dinakar., 2005) (Fig.6). Satellite data has become useful tool in mapping the different 

forest types and density classes with reliable accuracy through visual as well as digital 

techniques (Madhavanunni, 1992; Roy et al., 1990; Sudhakar et al., 1992). Forests exert 

influence on climate, water regime and provide shelter for wildlife and livestock (FAO, 

1963). 

4.1.d. Wastelands: Wastelands are the degraded land which can be brought under vegetative 

cover with reasonable effort (Fig.7). Wastelands can result from inherent/imposed constraints 

such as by location, environment, chemical and physical properties of the soil/ financial/ 

management constraints and are currently not productive due to various problems such as soil 

erosion, salinity, water logging etc (Basavarajappa et al., 2014a). 

4.1.e. Water bodies: The water bodies include both impounded as well as the regular 

flowing water, streams and tanks. It includes manmade reservoirs/lakes /tanks/ canals, 

besides natural lakes, rivers/streams and creeks (Fig.8). It is represented by light blue very 

dark blue tone depending upon the depth, volume and turbidity of the water bodies 

(Manjunatha and Basavarajappa., 2015b).  
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4.1.f. Others: These are treated as miscellaneous due to their nature of occurrence, physical 

appearance and other characteristics in the integrated thematic layer such as snow/ glacier 

cover, sand dunes etc (Basavarajappa and Dinakar., 2005). 

   
Fig.4. Agriculture map of the study area          Fig.5. Built-up map of the study area 

 

 
Fig.6. Forest map of the study area (5 State Forest boundaries) 

 
Table.1. State Forest covers of Hosadurga taluk (2008-09) derived from SoI topomap 

Sl. No Name of the State Forest Area (Km
2
) Percentage (%) 

1. Devaragudda  46.26 3.22 

2. Janakal  27.43 1.91 

3. Lakkihalli 42.69 2.97 

4. Marikanive 28.25 1.96 

5. Kudrekanive 74.49 5.18 

 Total 219.12 15.26 

 Total Geographical area 1435.4  
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       Fig.7. Wasteland map of the study area             Fig.8. Drainage and Water bodies map of the study area 

 

4.2 Land Use/Land Cover Change Detection Analysis 

 LU/LC exposes considerable influence on the various hydrological aspects such as 

catchment area, interception, infiltration, evaporation and surface flow which implies 

remarkably impact on agricultural practices (Sreenivasalu and Vijay Kumar., 2000; Kumar et 

al., 1999) and better understanding on the cropping pattern and spatial distribution of fallow 

lands, forests, wastelands and surface water bodies; which is vital for developmental planning 

(Philip and Gupta, 1990). LU/LC maps are prepared using satellite image in conjunction with 

collateral data like SoI topomap on 1:50,000 scale by considering permanent features such as 

temples, major roads (NH/ SH), drainages, power-lines, railways, settlements, co-ordinates, 

forests and village boundaries. Survey of India (SoI) topomaps of 1:50,000 scale are utilized 

for registration of satellite data, selection of Ground Control Points (GCP) and locating 

training sets on the satellite image. Supervised classification analyses are carried out on 

multispectral, multi-temporal IRS-1D, PAN+LISS-III FCC [Year of Pass: 2000-01 (Feb); 

2005-06 (Nov) & 2008-09] with medium scale and updated using Google Earth image (Nov-

2009) through ArcGIS v10 (Fig.9; 10; 11). The LU/LC patterns are digitized based on the 

standard schemes developed by National Remote Sensing Agency (NRSA, 1995; 2007).  

 

Table.2. Obtained LU/LC change detection data of the study area 

Sl. 

No 

Land use/ land 

cover patterns 

2000-01 2005-06 2008-09 

Area  

(Km
2
) 

Percentage  

(%) 

Area  

(Km
2
) 

Percentage  

(%) 

Area 

(Km
2
) 

Percentage 

(%) 

1. Agricultural land 938.2 65.36 904.9 63.04 791.5 55.14 

2. Built-up land 42.3 2.94 49.1 3.42 61.6 4.29 

3. Forest land 171.6 11.95 193.6 13.48 219.1 15.26 

4. Wastelands 161.0 11.21 79.1 5.51 235.8 16.43 

5. Waterbodies 101.1 7.04 159.0 11.07 95.3 6.64 

6. Others 2.8 0.19 12.4 0.86  19.3 1.34 

 Total 1417.0 98.69 1398.1 97.38 1422.6 99.10 

 TGA 1435.4  1435.4  1435.4  
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 Different LU/LC patterns are delineated based on the key elements of image 

characteristics like tone, texture, shape, shadow, pattern, association, background etc. 

Changes in land surface conditions can affect the volume, timings and quality of run-off 

water. The aerial extent of each LU/LC patterns over time has been recorded and change 

analysis has been shown in column graph (Table.2; Fig.13) and also percentage-wise 

variation is shown using column graph (Table.3; Fig.13). 

 

        
            Fig.9. LU/LC map of the study area (2000-01)       Fig.10. LU/LC map of the study area (2005-06) 

 

 
Fig.11. LU/LC map of the study area (2008-09) 
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Fig.12. Column graph depicting the Temporal change analysis in LU/LC patterns 

 

Table.3. Temporal comparison analyses of Land use/ land cover change detection in Percentage-wise 

Sl. No Land use/ land cover patterns 2000-01 to 2005-06 (%) 2005-06 to 2008-09 (%) 

1. Agricultural land -1.03 -7.9 

2. Built-up land -0.03 +0.25 

3. Forest land +1.53 +1.78 

4. Wasteland -5.7 +10.92 

5. Waterbodies +4.03 -4.43 

6. Others +0.67 +0.48 

 

 
Fig.13. Column graph depicting the Percentage-wise variation in LU/LC patterns  

(2000-01 to 2005-06 and 2005-06 to 2008-09) 

 

5. Conclusion 
Spatial, spectral and temporal analysis type of approach has greater importance in 

mapping of specific LU/LC patterns and its change detection over time and coverage areas 

calculated using ArcGIS v10. LU/LC change detection analysis revealed major decrease in 

agricultural land; encroachment of forest land by human forces; major increase in wasteland 

categories and fluctuation in water bodies due to difference in seasonal variation. There is a 

gradual increase in built-up land due to increase in population, mining activities and its 

transportation network can negatively impacts on biodiversity & also disturbs natural land 

cover, increase in soil erosion into streams and lakes. Increase in wastelands shows negative 
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impact especially on agricultural point of view. Geo informatics application provides wide 

range of digital databank information in a synoptic, spatial and temporal manner for mapping 

& monitoring of LU/LC in most time and cost effective manner as such in the study area. 

This helps to record the land consumption rate and the possible changes that may occur in 

future, so that the planners can have a basic tool for planning. Ultimately it can contribute to 

the establishment of data and information products, services, models and tools for multiple 

users such as., scientists, resource managers and policy makers to establish an appropriate 

scenario in human health issues, global warming (?), ecosystem impacts and future 

sustainability. 
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