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Abstract 
  Land use and land cover are two important components to understand the global land status; 

they shows present as well as past status of the earth surface. Land use and land cover are two separate 
terminologies which are often used interchangeably (Dimyati et al 1994). Land cover is a basic 
parameter which evaluates the content of earth surface as an important factor that affects the condition 
and functioning of the ecosystem. Land cover is a biophysical state of the Earth surface, which can be 
used to estimate the interaction of biodiversity with the surrounding environment. Nowadays, land use 
land cover analysis plays an important role in the field of environmental science and natural resource 
management. The Land cover reflects the biophysical of state of the earth’s surface and immediate 
surface, including the soil material, vegetation and water. Land use refers to utilization of land 

resources by human beings and land cover changes often reflects the most significant impact on 
environment due to excessive human activities. Land use and land cover is dynamic in nature and 
provides a comprehensive understanding of the interaction and relationship of anthropogenic activities 
with the environment (Prakasam, 2010). Land use cover changes also involve the modification, either 
direct or indirect, of a natural habitats and their impact on the ecology of the area. Land use cover 
change has become a central component in current strategies for managing natural resource and 
monitoring environmental changes (Tiwari and Saxena, 2011). Land use cover pattern of a region gives 
information about the natural and socio-economic factors, human livelihood and development.  
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Introduction: 
Gaya district, Location: Southern Bihar, India Geographical Coordinates: 24°45′N to 

25°15′N latitude and 84°30′E to 85°15′E longitude Total Area: Approximately 4,976 sq. km 
Major towns: Gaya, Bodh Gaya, Tekari Major Rivers: Phalgu, Morhar, Niranjan. The region 

is surrounded by a series of low rocky hills (Mangala- Gauri, Shringa-Sthan, Ram-Shila and 

Brahmayoni) on three sides, and River Falgu flowing on the fourth western-side, thus gets a 

separate identity from its surrounding area. A dominant majority of the population is engaged 

in agricultural activities. Gaya has four National Highways (NH-2, NH-82, NH-83 and NH-

99) with total length of 185.26 km and passes through nine blocks (Amas, Dobhi, Barachatti, 

Sherghati, Gaya, Bodh Gaya, Belaganj, Manpur and Wazirganj). It is not only a center of 

Buddhist pilgrimage but also predominantly an agrarian region. In recent decades, due to 

factors like population growth, urbanization, industrialization, and climate change, significant 

shifts have been observed in the land use pattern of the district.  

This study aims to analyze the major categories of land use in Gaya and understand 
the transformations occurring over time. Hence, information of land use cover and 

possibilities of their optimal use is essential for the selection, planning and implementation of 

the land use schemes to meet the increasing human needs and welfare. This also provides the 

information for managing dynamics of land use and meeting the demands of increasing 

human population. Change detection is the process of identifying difference in the state of an 

object or phenomenon by observing it at different time (Anderson, 1977).  
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Change detection in Land use cover can be performed on temporal scale such as decades to assess landscape 

changes caused due to anthropogenic activities on the land. These anthropogenic activities are due to rapid growth of 

human population and demands of food resources. Land use land cover changes have been recognized as important 

drivers of global environment change (Turner et al 1996). High temporal resolution, precise spectral bandwidths, and 
accurate georeferencing procedure are factors that contribute to increase use of satellite data for change detection 

analysis (Jensen, 1996). Processing of multi-temporal images and change detection techniques has been developed in 

the past three decades. Change information of the Earth’s surfaces is becoming more and more important in monitoring 

of the local, regional and global environment. 

Land use and land cover change are more prone to take place along highways or road networks as highway 

gives better connectivity and accessibility to grow various economic activities, connected with agricultural, industrial 

and services, both production and distribution. Highways and road transport is concerned with the movement of people 

and material with a specific purpose from place to place. It is an important key to the development of any region. 

Quality highways constitute the basic infrastructure that propels the development process through connectivity and 

opening up the backward regions to trade and investment. Better the highways and the transport facilities in a region; 

the higher is the standard of living of its people and vice-versa. The extension of highways and transportation to rural 
areas helps in spreading the agricultural activities to fallow land and cultivable wasteland, marketing of agricultural 

products, growth in rural industries, with the expanded market network and social transformation through greater 

accessibility to basic amenities. The present paper aims to analyse the dynamics of land use and land cover along the 

highways in Gaya district of Bihar for the period of three decades 1980-2010. It also tries to delineate the urban sprawl 

in the district along the highways.  

 Methodology :  
The present investigation is based on analysis of secondary data on land use pattern at the district and state 

level. The time series data on land use pattern in all the districts of divided Bihar were compiled from various issues of 

Bihar  Figures and Economic Survey of Bihar published by Government of Bihar, Patna. The dynamics of land use 

change pattern in various undivided districts of Bihar were analyzed as the time series data over this period was not 

available for newly created districts. The data for composite districts were compiled by summing up the data for newly 

carved out districts which were the parts of old district undivided districts of Bihar. 

Location of Study Area 

 
Land Use Pattern in Gaya District, Bihar (in hac.) 
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SN.N

o 

Name of 

The Blocks 

Total 

Geographi

cal Area 

Net Sown 

Area 

Area 

under 

Forest 

Area under 

Wasteland 

Area under 

Other uses 

1 Gaya Sadar 17487 8820 0 5623 3044.92 

2 Amas 10878 4897 1910.6 814 3256 

3 Atri 27050 4360 1093.42 1203.88 20392 

4 Bankebazar 19326 5977 4777.65 1856.51 6714 

5 Barachatti 30226 7203 14956 2072 5994.3 

6 Belaganj 20584 10438 937.36 1957 8094.69 

7 Bodhgaya 24711 9410 0 3400 11900 

8 Dobhi 17551 5153 1109.96 1021.81 8266.73 

9 Dumaria 32415 5976 16287 3045 7107.47 

10 Fatehepur 32239 10287 8455.74 827.04 12670 

11 Guraru 15549 6513 7012 129.08 8837 

12 Gurua 19405 8670 0 2785 7949.89 

13 Imamganj 26534 9209 3040 5737 8547 

14 Khizarsarai 18766 8770 56.88 289 9650 

15 Konch 13253 9747 0 1327 2179 

16 Manpur 13723 6715 38.38 765 6204 

17 Mohanpur 33520 9746 8969 2789 12014 

18 Mohra 15574 4897 2867 639 7170 

19 Neemchak 

Bathani 

11976 4360 0 39.72 7576 

20 Paraiya 14471 4896 0 1011 8564 

21 Sherghatti 14728 4897 219 1575 8036 

22 Tankuppa 14125 5438 156 425 8105 

23 Tikari 23423 12546 0 3383 7494 

24 Wazirganj 26248 10286 470 1200 14291 

Total 493773.92 181211 64573 43920.9 204068 

Source:-  District Statistics office, DAO, Gaya 

Impact of Land use and Land Cover Change:- 

Agricultural land use patterns in Gaya district reflect a combination of traditional practices, climatic 

constraints, population pressure, and developmental transitions. The district has a net cultivable area of 235,800 

hectares, and agriculture remains a key occupation. However, land use patterns are increasingly influenced by 

urbanization, migration, and climate change. 

 Dominant Land Use for Agriculture 

The land use for agriculture in Gaya is primarily focused on food grain production, with paddy and wheat as 

the staple crops. A general classification of agricultural land use includes: Paddy fields: Cultivated mainly in kharif 

season; dependent on rainfall, Wheat and pulses: Grown in rabi season; often rotated with oilseeds Fallow lands: 

Significant areas remain fallow, either seasonally or annually Double-cropped areas: Found in irrigated zones, 

particularly near canal systems Horticulture: Expanding in limited pockets, including mango, guava, and vegetables 

Seasonal and Spatial Variations 

Kharif Season (June–October): Dominated by paddy cultivation, especially in low-lying and rainfed areas. 

Rabi Season (November–March): Wheat, lentils, gram, and mustard are grown, especially in upland zones with residual 

moisture Summer Crops (April–June): Limited areas under maize and vegetables, primarily in irrigated tracts Spatial 

Distribution of Agricultural Land 

Agricultural land use varies across the blocks of Gaya: 

Irrigated and Intensive Blocks: Bodh Gaya, Atri, and Manpur—higher cropping intensity due to canal and well 

irrigation Rainfed and Vulnerable Blocks: Guraru, Dobhi, Barachatti—dominated by mono-cropping and large fallow 

periods Urban-affected Zones: Gaya urban and surrounding peri-urban areas face decreasing agricultural land due to 

rapid urban sprawl. 

 Shifting Patterns and Trends 

Increase in cash crops and horticulture in response to market demand. decline in traditional mixed cropping 
systems due to labor shortages and input costs Encroachment of agriculture by infrastructure development and 

residential expansion. Land use change in Gaya district over the last two decades has been shaped by urbanization, 

agricultural expansion, tourism, population growth, and environmental stress. These changes have had wide-ranging 

effects on the district’s economy, environment, and society. 



 

Journal of Research and Development 
Peer Reviewed International, Open Access Journal. 

ISSN : 2230-9578 |  Website: https://jrdrvb.org  Volume-17, Issue-4 | April - 2025 
 

114 

 Economic Impact 

Agricultural Transformation Expansion of agricultural land has increased food grain production, especially of 

rice, wheat, and pulses. However, excessive land fragmentation and conversion of fertile land to non-agricultural 

purposes (especially near Gaya city and Bodh Gaya) are reducing long-term productivity. 

Urban Growth and Real Estate 

Urban land use expansion, especially in Gaya town and Bodh Gaya, has boosted construction and real estate 

sectors. This has created employment but also led to the conversion of agricultural and forest land for housing, roads, 

and tourism infrastructure. 

Deforestation and Biodiversity Loss 

Shrinking forest cover in southern blocks (Dobhi, Barachatti, Imamganj) has led to habitat loss, affecting 

wildlife and medicinal plant species. Forest degradation also increases the risk of soil erosion, especially on the hilly 

terrain of the district. 

Water Resources Depletion 

Encroachment on ponds and traditional water bodies (Ahars and Pains) has reduced groundwater recharge 

capacity. Agricultural land under tube-well irrigation has led to a declining water table in several blocks. 

 Climate Change Vulnerability 

Irregular land use (such as over-irrigation, unplanned construction, and soil mining) has contributed to 

microclimatic changes like rising temperatures and decreased rainfall. Conversion of rural lands for urban and 

commercial purposes has led to displacement of small farmers and landless laborers. Rising land prices have increased 

inequality between landowners and the landless population. 

Changes in Livelihood Patterns 

Forest dwellers and tribal communities face challenges due to declining access to forest resources. Shift from 

agriculture to non-farm jobs (construction, tourism) is altering traditional livelihoods and community structures. Land 

use change around Bodh Gaya (UNESCO World Heritage Site) threatens the integrity of cultural landscapes. 

Construction and unregulated tourism have impacted spiritual and heritage zones with noise, pollution, and 

overcrowding. 

Land Use Conflicts 
Disputes are rising over land ownership, especially in peri-urban and forested areas. Illegal encroachments and conflicts 

between forest departments and local communities are becoming more frequent. 

Long-Term Implications 

Unchecked land conversion may lead to loss of food security, ecological degradation, and urban congestion. 

Sustainable planning is necessary to balance development with conservation. 

 Recommendations to Minimize Negative Impact 

 Integrated Land Use Planning combining agriculture, urban development, and forest management 

 Strengthening community-based forest management (CBFM) 

 Rejuvenating traditional water systems like Ahars-Pains 

 Introducing zoning laws to control unplanned construction 

 Promoting climate-resilient agriculture and afforestation programs 

Land use Categories in Different Blocks (in hac) 

Land use  category Bareachati  Immaganj Mohanpur Dumaria 

Forest 47.67 40.24 30.89 49.81 

Barren and uncultivable waste 

land  

2.65 4.93 9.70 15.75 

Land put to non-agricultural 

uses 

5.07 14.63 7.67 3.90 

Cultivable waste land 0.47 0.88 0.36 0.56 

Permanent pasture and other 

grazing land 

0.04 02.21 0.27 0.05 

Miscellaneous trees, crops, 

groves 

0.01 0.06 0.04 0.54 

 fallow land 0.54 3.45 3.62 4.71 

Currents fallow land 7.41 7.33 13.69 17.28 

Net sown area 36.26 28.24 33.80 17.42 

Source:-  District Statistics office, DAO, Gaya 

 Land use patterns in Gaya district reflect the interaction between environmental conditions and human 

interventions. This section presents a comparative analysis of land use categories across four blocks: Barachatti, 

Imamganj, Mohanpur, and Dumaria, using block-level land utilization data. The focus is on forest cover, agricultural 

land, fallow land, and non-agricultural usage to understand spatial disparities. 
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Forest Area:- 
Among the four blocks, Dumaria (49.81%) and Barachatti (47.67%) have the highest forest cover, indicating their location within or 
near the forested southern highlands of Gaya. Imamganj (40.24%) also maintains significant forest land, while Mohanpur (30.89%) 
has comparatively less due to agricultural and settlement expansion. These blocks are ecologically important and form part of the 
Chotanagpur Plateau fringe forest zone. 

Barren and Uncultivable Waste Land:- 

The proportion of barren and uncultivable land is highest in Dumaria (15.75%) and Mohanpur (9.70%), possibly due to 
rocky terrain, soil erosion, and lack of irrigation infrastructure. In contrast, Barachatti (2.65%) has the least barren land, indicating 
better land reclamation or suitability for cultivation. 

Land Put to Non-Agricultural Uses:- 
Imamganj (14.63%) shows the highest proportion of land under non-agricultural use, which could include roads, 

settlements, public infrastructure, and mining. This suggests an increasing trend of land diversion from farming to infrastructure 
development. Dumaria (3.90%) and Barachatti (5.07%) retain more agricultural and forest character. 

Cultivable Waste Land:- 
All four blocks have relatively small proportions of cultivable waste land, with Imamganj (0.88%) and Dumaria (0.56%) 

showing slightly higher figures. These lands, if properly managed, can be brought under cultivation through soil treatment and 
irrigation. 

Permanent Pastures and Grazing Land:- 
Grazing land is extremely limited across the region, with Imamganj (2.21%) being an exception due to the presence of 

traditional cattle-rearing practices and grassland zones. This lack of pasture indicates increased pressure on forest resources for 
fodder collection. 

Miscellaneous Tree Crops and Groves:- 
This category is negligible in most blocks, with Dumaria (0.54%) recording a slightly higher share. It reflects minor agro-

forestry or orchard-based farming practices like mango or mahua groves. 

 Fallow Land :- 
Fallow land ranges from 0.54% in Barachatti to 4.71% in Dumaria, indicating land that has been left uncultivated for more 

than one year. Higher fallow land suggests issues related to declining soil fertility, farmer migration, or labor shortages. 

Current Fallow Land 
Dumaria (17.28%) and Mohanpur (13.69%) have the highest proportions of current fallow land, pointing to seasonal 

agricultural abandonment or mono-cropping without adequate resources for multiple crop cycles. Barachatti (7.41%) and Imamganj 
(7.33%) show more stable agricultural activity. 

Net Sown Area:- 
Barachatti (36.26%) and Mohanpur (33.80%) have relatively higher proportions of net sown area, suggesting better 

agricultural intensity and usage of arable land. However, Dumaria (17.42%) and Imamganj (28.24%) lag behind, possibly due to 
topographical limitations or resource constraints like irrigation and farm inputs. 

Conclusion 
This comparative analysis shows that Barachatti and Mohanpur maintain a higher agricultural orientation, while Dumaria 

and Imamganj lean more towards forest cover and non-agricultural uses. High fallow land and barren land in Dumaria highlight the 
urgent need for land reclamation and watershed management. The data reflects the dual challenge of land degradation and urban 

expansion, requiring block-specific land use policies in Gaya district. 
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