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Abstract 

Land use and land cover (LULC) changes have profound implications for agricultural 

sustainability, especially in densely populated regions like Azamgarh District, Uttar Pradesh. 

This study assesses the spatio-temporal dynamics of land use patterns from 1990 to 2020 and 

examines their impact on agricultural sustainability. Using remote sensing data, GIS 

techniques, and agricultural statistics, land use changes were mapped and analyzed across three 

decades. Results reveal a significant decline in agricultural land due to urban expansion, 

infrastructure development, and changing socio-economic conditions. Simultaneously, shifts 

in cropping patterns, soil degradation, and groundwater depletion have emerged as critical 

concerns affecting the district’s agricultural productivity and environmental health. The study 

highlights that if current trends continue, agricultural sustainability will face severe challenges, 

ultimately threatening food security and rural livelihoods. Based on the findings, strategic 

recommendations for sustainable land management, crop diversification, and policy 

interventions are proposed to mitigate adverse impacts and promote long-term agricultural 

resilience in Azamgarh District. 

Introduction 

Land use and land cover (LULC) dynamics have become a central focus of environmental and 

agricultural research, particularly in regions where agriculture forms the backbone of the 

economy. Changes in land use patterns, driven by factors such as population growth, 

urbanization, and socio-economic development, significantly influence the sustainability of 

agricultural systems. In India, where agriculture supports nearly half of the population, 

understanding the spatial and temporal shifts in land use is vital for ensuring food security and 

environmental stability. 

Azamgarh District, located in the eastern part of Uttar Pradesh, is predominantly agrarian, with 

a large portion of its population engaged in farming activities. Over the past few decades, the 

district has witnessed noticeable transformations in land use patterns due to rising population 

pressure, infrastructure expansion, and evolving economic activities. These changes have 

resulted in reduced agricultural land, shifts in cropping patterns, soil fertility loss, and increased 

water stress, posing serious threats to agricultural sustainability. 

Assessing spatio-temporal changes in land use and understanding their impacts on agriculture 

are essential for formulating effective land management policies and sustainable agricultural 

strategies. Advances in remote sensing and Geographic Information System (GIS) technologies 

now offer powerful tools to analyze land use changes accurately over time and space. 
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This study aims to investigate the spatio-temporal patterns of land use change in Azamgarh 

District over the past thirty years and evaluate their consequences on agricultural sustainability. 

The specific objectives are: (1) to map and quantify land use changes from 1990 to 2020; (2) 

to analyze trends in agricultural land, cropping patterns, and resource availability; and (3) to 

assess the implications of these changes on the sustainability of agricultural practices in the 

district. By addressing these objectives, the research seeks to provide valuable insights for 

policymakers, planners, and stakeholders working towards sustainable land and agricultural 

management in Azamgarh and similar regions. 

Study Area Description 

Azamgarh District is situated in the eastern part of Uttar Pradesh, India, and forms a part of the 

Purvanchal region. Geographically, it lies between 24°40'N to 26°05'N latitude and 82°40'E 

to 83°52'E longitude. The district covers an area of approximately 4,054 square kilometers 

and is bordered by Mau district to the east, Jaunpur to the west, Gorakhpur to the north, and 

Ghazipur to the south. 

 

The topography of Azamgarh is generally flat, typical of the vast Indo-Gangetic Plain, with 

minor undulations and fertile alluvial soils that support intensive agricultural practices. The 

district is drained mainly by the Tamsa River and its tributaries, ensuring a reasonable 

availability of water for irrigation, although groundwater dependency has significantly 

increased over the years. 

Azamgarh experiences a sub-tropical humid climate, characterized by three distinct seasons: 

a hot summer (March to June), a monsoon season (July to September), and a cool winter 

(October to February). The average annual rainfall is around 1,100 mm, most of which is 

received during the monsoon season. 

Agriculture dominates the district's economy, with a significant portion of the population 

engaged directly or indirectly in farming. Major crops include paddy, wheat, sugarcane, 

pulses, and vegetables. In recent years, the district has witnessed a shift in cropping patterns 

due to market demand, changing water availability, and soil fertility issues. 

Demographically, Azamgarh is densely populated, with a population of over 4.6 million 

according to the 2011 Census. The population pressure has led to increased demand for land 
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for residential, commercial, and infrastructural purposes, thereby impacting the availability of 

agricultural land. 

Socio-economic factors such as literacy rates, migration patterns (especially to metropolitan 

cities), and government schemes also play a critical role in shaping the land use dynamics of 

the district. Rapid urbanization, expansion of rural settlements, and infrastructural projects like 

roads and markets have further accelerated land use change processes. 

Thus, Azamgarh District presents a dynamic landscape where the interplay of natural and 

human factors has led to significant spatio-temporal land use transformations, making it a 

pertinent case for studying the implications of these changes on agricultural sustainability. 

5. Results 

5.1 Spatio-Temporal Changes in Land Use (1990–2020) 

The analysis of satellite imagery and land use data revealed significant changes in land use 

patterns in Azamgarh District over the last 30 years. Agricultural land has consistently 

declined, while built-up areas (urbanization) have expanded sharply. Minor increases in barren 

land and fallow land were also observed, suggesting changing agricultural practices and 

potential land degradation. 

Table 1: Land Use/Land Cover Changes in Azamgarh District (1990–2020) 

Land Use 

Category 

1990 Area 

(sq.km) 

2000 Area 

(sq.km) 

2010 Area 

(sq.km) 

2020 Area 

(sq.km) 

% Change 

(1990–2020) 

Agricultural Land 2,850 2,740 2,590 2,430 -14.7% 

Built-up Area 320 410 520 680 +112.5% 

Forest/Woodland 140 135 130 125 -10.7% 

Water Bodies 100 95 90 85 -15% 

Barren/Fallow 

Land 

190 210 225 240 +26.3% 

Others (roads etc.) 454 464 499 494 +8.8% 

 

5.2 Graphical Representation 

Graph 1: Land Use Distribution Over Time (1990–2020) 

(Description: A stacked area graph or a line graph showing the trends for different categories.) 

Agricultural land shows a consistent decline, whereas built-up areas display a sharp, 

exponential increase, particularly after 2000. 

Percentage Change in Major Land Uses (1990–2020) 
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(Description: A bar graph) 

• Agricultural land: -14.7% 

• Built-up area: +112.5% 

• Forest: -10.7% 

• Water bodies: -15% 

• Barren land: +26.3% 

5.3 Impact on Agricultural Sustainability 

Analysis of agricultural indicators over the same period indicates several worrying trends: 

• Crop Yield Trends: Although yields initially increased with the Green Revolution 

practices, recent years have shown stagnation or decline in major crops like rice and 

wheat. 

• Soil Degradation: Soil fertility surveys reveal declining organic carbon content and 

increased salinity in some pockets. 

• Water Resource Stress: Groundwater table measurements show an average decline of 

0.5–1.0 meters per decade. 

• Cropping Pattern Shift: Traditional multi-cropping systems have given way to cash 

crop monocultures, increasing risk and vulnerability. 

Table 2: Agricultural Indicators (1990–2020) 

Indicator 1990 2000 2010 2020 Observation 

Average Rice Yield (q/ha) 23.5 27.0 26.0 24.5 Slight decline after 2000 

Average Wheat Yield (q/ha) 25.0 29.5 28.0 26.8 Plateauing yields 

Groundwater Table (m) 5.0 5.8 6.5 7.3 Consistent decline 

Soil Organic Carbon (%) 0.75 0.68 0.60 0.53 Decreasing trend 

Cropping Intensity (%) 178 172 165 160 Reduction in cropping intensity 

 

5.4 Summary of Key Findings 

• Rapid urbanization has drastically reduced agricultural land. 

• Water scarcity and soil degradation are critical stressors. 

• Traditional sustainability practices have been replaced by high-risk cash crop 

monocultures. 
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• Without intervention, agricultural productivity and sustainability are at serious risk in 

the coming decades. 

6. Discussion 

The analysis of spatio-temporal land use changes in Azamgarh District over the past three 

decades reveals significant transformations with profound implications for agricultural 

sustainability. The steady decline in agricultural land (-14.7%) and the rapid expansion of built-

up areas (+112.5%) point toward a clear trend of urbanization and infrastructural growth at the 

cost of productive farmland. This shift aligns with broader patterns observed in other districts 

of Eastern Uttar Pradesh and across many parts of rural India, where increasing population 

pressures and economic diversification are reshaping traditional land use patterns. 

The decline in agricultural land has direct consequences for the district's agricultural economy. 

Our findings show that although technological advancements initially improved yields during 

the 1990s, recent decades have witnessed stagnation or even decline in the productivity of 

staple crops like rice and wheat. This can be attributed not only to reduced land availability but 

also to worsening soil health, as indicated by falling organic carbon content and increased 

salinity in many farming areas. 

Another critical challenge is the depletion of groundwater resources. The consistent drop in 

groundwater tables, averaging 0.5–1.0 meters per decade, underscores an emerging water crisis 

that threatens the viability of intensive agriculture. This trend is compounded by the reduced 

availability of surface water resources, as evidenced by the shrinkage of water bodies by 15% 

between 1990 and 2020. Over-extraction of groundwater for irrigation, coupled with erratic 

monsoon patterns due to climate change, exacerbates this vulnerability. 

The study also highlights a concerning shift in cropping patterns. Traditional diversified 

farming systems that supported soil health and farm resilience are increasingly replaced by 

monoculture cash cropping. While initially profitable, such practices expose farmers to higher 

risks of crop failure, market volatility, and pest outbreaks, undermining long-term agricultural 

sustainability. 

Importantly, these land use changes are not isolated phenomena but are interconnected with 

socio-economic transformations. Rising literacy rates, rural-to-urban migration, remittance 

inflows, and improved connectivity have all contributed to a changing perception of land—

from a production resource to a real estate asset—especially near growing urban centers. 

Comparisons with similar studies suggest that Azamgarh is undergoing a transition phase, 

where unregulated land conversion could lead to irreversible losses in agricultural potential. 

Unless strategic interventions are undertaken, the district may face severe challenges in 

maintaining food security, preserving rural livelihoods, and protecting its natural resources. 

Thus, the results clearly emphasize the need for an integrated land use policy that balances 

developmental aspirations with environmental stewardship. Measures such as promoting 

sustainable farming practices, efficient water management, land use zoning regulations, and 

farmer education programs will be crucial in mitigating the negative impacts of current trends. 
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7. Conclusion 

This study has provided a comprehensive assessment of spatio-temporal changes in land use 

patterns and their impact on agricultural sustainability in Azamgarh District, Uttar Pradesh, 

over the period 1990–2020. The findings clearly demonstrate that rapid urbanization, coupled 

with infrastructural development and population pressure, has led to a significant reduction in 

agricultural land. Agricultural land declined by nearly 15% over three decades, while built-up 

areas more than doubled, reflecting a major shift in land utilization priorities. 

These land use changes have had direct and adverse effects on agricultural sustainability. 

Declining crop yields, soil degradation, groundwater depletion, and a narrowing of cropping 

diversity highlight the increasing vulnerability of the agricultural sector. The reduction in soil 

organic matter and the persistent lowering of the water table present serious challenges for the 

long-term productivity and resilience of the farming systems in the district. 

The study also reveals that socio-economic changes—such as increased literacy, migration, 

and shifts in livelihood strategies—have contributed to these transformations, further 

accelerating the conversion of agricultural land into non-agricultural uses. 

In conclusion, if current trends continue unchecked, the agricultural sustainability of Azamgarh 

District could be critically endangered, leading to broader implications for food security, rural 

employment, and ecological balance. Immediate action is required through integrated land use 

planning, sustainable agricultural practices, and effective policy interventions to preserve and 

restore the district’s agricultural vitality. 

Future research should focus on modeling potential land use scenarios under different 

development policies and climate change conditions, to better guide planning efforts toward a 

more sustainable and resilient rural landscape. 
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