
Polarisation Applications In Remote Sensing -
Unlocking the Secrets of the Earth

When it comes to understanding our planet, remote sensing plays a crucial role.
With technological advancements, scientists and researchers are now able to
gather invaluable data about Earth that can help us make informed decisions
regarding land management, climate change, disaster response, and more. One
fascinating aspect of remote sensing is the study of polarisation applications. In
this article, we will explore how polarisation measurements are revolutionizing
remote sensing and unlocking the secrets of the Earth.

What is Polarisation in Remote Sensing?
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Polarisation refers to the orientation and alignment of electromagnetic waves
(light) in a specific direction. In remote sensing, polarisation measurements
involve capturing and analyzing these waves to gain valuable insights about the
Earth's features, such as land cover, vegetation health, water content, and more.
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Types of Polarisation

There are three main types of polarisation commonly used in remote sensing:

Linear Polarisation: In linear polarisation, the electromagnetic waves
vibrate in a single plane. This type of polarisation is widely used in satellite
remote sensing systems.

Circular Polarisation: In circular polarisation, the electromagnetic waves
rotate in either clockwise or counterclockwise directions. This type of
polarisation helps in detecting specific features like sea ice or target
detection.

Elliptical Polarisation: Elliptical polarisation occurs when the
electromagnetic waves vibrate in elliptical paths. This type of polarisation is
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used for mapping surface roughness or studying human-made structures,
among other applications.

Applications of Polarisation in Remote Sensing

Polarisation measurements have various applications in remote sensing:

1. Vegetation Analysis: By analyzing polarised light reflected by plants,
scientists can determine plant health, identify plant species, and detect
stress or diseases. This knowledge is invaluable for effective land
management and agriculture.

2. Land Cover Classification: Polarisation data can help classify different land
covers, such as forests, urban areas, agricultural lands, and wetlands, by
analyzing the distinct polarisation signatures.

3. Water Content Detection: Polarisation measurements are used to estimate
moisture content in soil and vegetation, aiding in drought monitoring,
irrigation planning, and predicting flood risks.

4. Ice Monitoring and Mapping: Polarisation can help monitor ice sheets,
glaciers, and sea ice by providing information on thickness, density, and
melting patterns.

5. Urban Development Mapping: The assessment of urban infrastructure,
including buildings, roads, and airports, benefits from polarisation
measurements to study surface roughness and detect changes over time.

Advantages of Polarisation in Remote Sensing

Polarisation measurements offer several advantages over traditional remote
sensing techniques:



Polarisation provides complementary information to other remote sensing
data, enhancing the understanding and accuracy of Earth observations.

It helps in overcoming limitations caused by atmospheric interference and
sensor noise.

By using polarisation measurements, scientists can better differentiate
between similar land cover types, improving land cover classification
accuracy.

Polarisation is non-destructive and allows for continuous monitoring of
changes on the Earth's surface.

It enables efficient monitoring of environmental factors, aiding in disaster
response and mitigation strategies.

The Future of Polarisation Applications in Remote Sensing

The field of polarisation applications in remote sensing continues to evolve,
presenting exciting possibilities for the future.

Advancements in sensor technology are leading to the development of more
efficient polarisation measurement systems, capable of capturing a broader
range of wavelengths and higher spectral resolutions.

Machine learning techniques are being utilized to extract meaningful
information from vast amounts of polarisation data, enabling quick and
accurate analysis for decision-making processes.

Polarisation measurements are increasingly being integrated with other
remote sensing data, such as multispectral and hyperspectral imagery, to
create comprehensive Earth observation models.



With satellite constellations and cubesats becoming more prevalent,
polarisation applications in remote sensing can provide near-real-time
monitoring capabilities for various applications, including disaster response
and climate change tracking.

Polarisation applications in remote sensing are proving to be a game-changer in
understanding our complex planet. The ability to analyze the orientation and
alignment of electromagnetic waves provides valuable insights into vegetation
health, land cover classification, water content detection, ice monitoring, and
urban development mapping, among other applications.

With the advancements in sensor technology and the integration of polarisation
measurements with other remote sensing data, we can expect even more
accurate and comprehensive Earth observations in the future. The secrets of the
Earth are being unlocked through polarisation applications, paving the way for
informed decision-making and sustainable resource management.
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This book combines, for the first time, the topics of radar polarimetry and
interferometry. This combination was first developed in 1997 and has since
become a major topic in radar sciences and their applications, in particular to
space sciences. In its simplest form it concerns the study of interferograms
formed by combining waves with different polarisations and their exploitation to
infer important physical properties of the planetary surface being investigated.

The book is written in three main sections. The first four chapters provide a
detailed coverage of all major topics of polarimetry, including its basis in
electromagnetic scattering theory, decomposition theorems, and a detailed
analysis of the entropy/alpha approach. The next chapter offers a brief to radar
interferometry, before developing in three chapters the important new topic of
polarimetric interferometry. In this way the book provides a complete treatment of
the subject,
suitable for those working in interferometry who wish to know about polarimetry,
or vice versa, as well as those new to the topic who are looking for a one-stop
comprehensive treatment of the subject. The emphasis throughout is on the
application of these techniques to remote sensing, and the book
concludes with a set of practical examples to illustrate the theoretical ideas.
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