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DESCRIPTION
Land Use and Land Cover (LULC) are key indicators of human-
environment interaction, reflecting patterns of agriculture, 
urbanization, deforestation, wetland conversion and other land-
based activities. Monitoring changes in LULC is essential for 
environmental management, urban planning, agricultural 
sustainability and climate change assessments. Remote sensing 
offers an effective and scalable method to detect and analyze 
these changes over time, providing consistent, spatially explicit 
information across broad geographic areas.

Remote sensing platforms, particularly satellites, provide 
repetitive and synoptic coverage of the earth's surface, allowing 
systematic observation of land characteristics over extended 
timeframes. Spectral information captured by sensors in the 
visible, near-infrared and shortwave infrared ranges is used to 
distinguish among different land cover types, such as forests, 
cropland, water bodies, built-up areas and barren land. By 
comparing images from different time periods, it becomes 
possible to detect where and how land cover has changed.

The Landsat satellite series, with data archives dating back to the 
early 1970s, is one of the most widely used sources for LULC 
change detection. Its moderate spatial resolution and 16-day 
revisit cycle allow detailed monitoring at the regional scale. 
Other satellite programs, including Sentinel-2, MODIS and 
commercial systems like WorldView and PlanetScope, offer 
different combinations of spatial, spectral and temporal 
resolution that support diverse applications. For example, 
Sentinel-2’s 10-meter resolution is especially suitable for 
agricultural and peri-urban monitoring.

Change detection involves several methodological approaches. 
The most straightforward is post-classification comparison, 
where images from different dates are independently classified 
into LULC categories and then compared to identify transitions. 
This approach allows users to quantify the amount of land that 
has shifted from one category to another, such as forest to 
agriculture or wetlands to built-up. Accuracy of the results 
depends on the quality of the initial classifications, which are

commonly produced using supervised techniques supported by 
ground truth data or high-resolution imagery.

Spectral indices, such as the Normalized Difference Vegetation 
Index (NDVI), are frequently used in change detection to assess 
vegetation dynamics. NDVI values can indicate forest 
degradation, crop cycles, or desertification trends. Similarly, 
indices such as the Normalized Difference Built-up Index 
(NDBI) or the Modified Normalized Difference Water Index 
(MNDWI) help track expansion of urban areas or surface water 
extent. Time-series analysis of these indices allows for detection 
of gradual or seasonal changes, which may not be visible in 
single-date comparisons.

More advanced approaches use machine learning algorithms or 
change vector analysis to detect subtle or complex patterns. 
These methods analyze pixel-wise changes in spectral space and 
can capture nuanced transitions, such as degradation within 
forested areas or the conversion of pasture to irrigated cropland. 
Integration of topographic, climatic and socio-economic data 
with remote sensing outputs through Geographic Information 
Systems (GIS) enables better interpretation and 
contextualization of observed changes.

Land use and land cover change analysis supports a wide range 
of applications. In environmental conservation, it is used to 
monitor deforestation, track habitat loss and assess the 
effectiveness of protected areas. In agriculture, change detection 
identifies cropland expansion, fallow land and crop rotation 
patterns. Urban planners use LULC change maps to assess 
urban growth, evaluate zoning compliance and anticipate 
infrastructure needs. Hydrologists analyze wetland shrinkage and 
land reclamation impacts on water systems. Climate scientists 
incorporate LULC data into models to estimate carbon fluxes 
and albedo changes.

One important application is in monitoring deforestation in 
tropical regions, where large-scale forest clearance for agriculture 
or mining is common. Satellite imagery reveals not only the area 
lost but also the spatial patterns of change, such as edge effects 
and fragmentation. Deforestation alerts based on high-frequency
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The increasing availability of free satellite data and cloud-based
processing platforms has significantly lowered the barrier to
LULC change analysis. Tools such as Google Earth Engine allow
users to access historical imagery archives, apply change
detection algorithms and visualize results without the need for
extensive computing infrastructure. These platforms are
expanding access to remote sensing for researchers, students,
NGOs and government agencies around the world.

In conclusion, remote sensing provides a reliable and efficient
approach to monitoring land use and land cover change. By
offering consistent observations over space and time, satellite
imagery enables the detection of transformations in landscapes
due to natural processes and human activities. Change detection
techniques help quantify the extent and pattern of these
changes, supporting decisions in environmental management,
agriculture, urban planning and disaster response. As technology
advances and access to data improves, remote sensing will
continue to play an important role in understanding and
managing the earth’s changing surface.

Joseph K

data have enabled near-real-time monitoring and response by 
government agencies and conservation organizations.

In urban contexts, time-series satellite images help quantify the 
expansion of built-up areas and its impact on surrounding 
ecosystems and agricultural land. Analysis of urban sprawl 
dynamics provides evidence for planning decisions, such as the 
designation of green belts, transport corridors and urban growth 
boundaries. LULC change detection also plays a role in disaster 
management, by mapping pre- and post-disaster landscapes, such 
as the extent of flooding, landslides, or wildfire damage.

Despite its advantages, remote sensing-based LULC analysis 
faces challenges. Cloud cover, especially in tropical regions, can 
obscure imagery and complicate temporal comparisons. 
Differences in image quality, sensor calibration and atmospheric 
conditions between datasets must be addressed through pre-
processing and normalization techniques. Ground validation 
remains essential to confirm classification results and improve 
accuracy.

J Remote Sens GIS, Vol.14 Iss.2 No:1000386 2


	Contents
	Land Use and Land Cover Change Detection with Remote Sensing Data
	DESCRIPTION


