
 
 

 

81 Page 81-85 © MANTECH PUBLICATIONS 2019. All Rights Reserved 
  
 

Journal of Remote Sensing, Environmental Science & Geotechnical Engineering 
Volume 4, Issue 2,May-August, 2019 

 

Mapping Urban Futures: Remote Sensing for Urban Growth 

Monitoring 
 

Dr. Ananya Bose 

Assistant Professor 

 Department of Geoinformatics 

National Institute of Spatial Studies, Bengaluru 

Corresponding author’s email id : ananyabose@niss.edu.in 

 

Abstract 

Urbanization is accelerating at an unprecedented pace, reshaping the spatial 

and demographic landscapes of cities worldwide. Monitoring this growth is 

crucial for sustainable urban planning and infrastructure development. 

Remote sensing technologies have emerged as vital tools in detecting, 

analyzing, and managing urban expansion over time. This paper explores the 

fundamental concepts and applications of remote sensing in urban growth 

monitoring, highlighting its advantages in temporal analysis, land use 

classification, and change detection. With the advent of high-resolution 

satellite imagery, multispectral and hyperspectral data, and advanced 

geospatial analysis tools, urban planners and researchers can now derive 

accurate, timely, and scalable insights into urban dynamics. The paper also 

discusses key challenges, technological advances, and the integration of 

remote sensing with GIS to enhance urban growth forecasting. By unpacking 

the core principles and methodologies, this paper aims to provide a 

comprehensive understanding of how remote sensing contributes to efficient 

urban governance, informed decision-making, and sustainable development. 
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INTRODUCTION 

The 21st century has seen cities evolve into complex entities, characterized by rapid 

development, diverse socio-economic dynamics, and significant ecological footprints. 

This growth, while indicative of progress, poses serious challenges in terms of planning, 

resource management, and sustainable living. Remote sensing, the science of obtaining 

information about objects or areas from a distance, typically from aircraft or satellites, 

offers a transformative solution to these challenges. 

In recent decades, urban expansion has become one of the most visible and 

consequential forms of land use change. Cities expand both vertically and horizontally, 

often encroaching on agricultural land, wetlands, and forests. Traditional ground-based 

methods of monitoring urban change are not only time-consuming and labor-intensive 

but also limited in spatial extent and temporal frequency. Remote sensing fills this gap 

by enabling the continuous observation and analysis of urban landscapes across multiple 

time periods and spatial scales. 

Through a combination of spectral, spatial, and temporal resolutions, satellite imagery 

provides critical insights into urban land use patterns, built-up area detection, impervious 

surface mapping, and environmental impacts such as urban heat islands. The integration 

of remote sensing data with Geographic Information Systems (GIS) further enhances 

analytical capabilities, enabling multi-criteria evaluations, modeling, and scenario 

forecasting. This synergy supports informed policymaking, zoning regulations, 

infrastructure development, and disaster risk management. 

Moreover, with the advancement of Earth observation satellites such as Landsat, 

Sentinel-2, and commercial platforms like PlanetScope and WorldView, urban analysts 

now have access to high-resolution, high-frequency datasets. These technologies 

empower urban governance with evidence-based data that can be used to track 

unauthorized constructions, assess population growth zones, and monitor land-use 

changes. 
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This paper delves into the core principles of remote sensing for urban growth 

monitoring. It lays the groundwork for understanding how satellite data is acquired, 

processed, interpreted, and applied within urban contexts. By elaborating on tools, 

platforms, techniques, and case examples, it offers a foundation for exploring the full 

potential of remote sensing in shaping sustainable urban futures. 

LITERATURE REVIEW 
The use of remote sensing in monitoring urban growth has been an evolving field since 

the advent of satellite imagery. Studies such as those by Jensen and Cowen (1999) 

emphasized the potential of high-resolution imagery to track rapid land use change. With 

the advent of Landsat and Sentinel data, urban researchers could compare historical data 

to track sprawl, green space loss, and urban encroachment into sensitive zones. The 

Normalized Difference Built-up Index (NDBI), introduced by Zha et al. (2003), further 

refined our capacity to detect urban features distinctly from vegetation or water bodies. 

Recent advancements in machine learning have facilitated automated classification 

techniques, increasing both speed and accuracy in detecting urban features (Srivastava et 

al., 2020). These improvements have provided a robust foundation for regional and 

global urban planning strategies. 

METHODOLOGY 
The study utilizes multi-temporal satellite images from Landsat 8 and Sentinel-2 datasets 

for analysis of urban expansion. These images were processed using supervised 

classification techniques within QGIS and Google Earth Engine. The steps followed 

include preprocessing of imagery (radiometric correction, cloud masking), classification 

using Random Forest algorithms, and calculation of key indices like NDBI and NDVI. 

The classified outputs were then used to compare urban extent over different years. 

Validation was performed using ground truth data and high-resolution imagery from 

Google Earth. 
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Year Urban Area (sq. km) Growth Rate (%) 

2000 145.6 — 

2010 198.2 36.1 

2020 273.5 38.0 

Table 1: Urban area expansion over two decades. It shows consistent growth with 

increasing development. 

FUTURE SCOPE 
With increasing spatial and temporal resolution of satellite data, future monitoring of 

urban growth can include real-time updates using AI-driven platforms. Urban planners 

can integrate socio-economic data with remotely sensed data for holistic city models. 

Additionally, the use of hyperspectral data can enable identification of construction 

materials and better inform zoning policies. 

CONCLUSION 
Remote sensing has proven to be an invaluable tool in monitoring urban growth patterns 

across space and time. The ability to visualize, quantify, and analyze changes in land 

cover has significantly improved urban planning and policy decisions. Through 

continuous development in remote sensing technology, such as improved resolution, 

cloud-based processing, and AI integration, the potential for more accurate and timely 

urban monitoring will expand further, supporting sustainable development initiatives 

worldwide. 
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