
Remote  Sensing:  An  Introduction  to 

Earth Observation

Introduction

Initially  developed  for  military  and  intelligence 

purposes,  remote  sensing  has  since  evolved  into  a 

powerful  tool  for  a  wide  range  of  applications, 

including  environmental  monitoring,  agriculture, 

forestry, geology, and water resources management. In 

this  comprehensive textbook,  we provide a  thorough 

introduction  to  the  fundamentals  of  remote  sensing, 

covering  the  basic  principles,  techniques,  and 

applications of this rapidly growing field.

With its ability to collect data from a distance, remote 

sensing offers a unique perspective on our planet. By 

analyzing  the  electromagnetic  radiation  emitted  or 

reflected by Earth's surface, scientists and researchers 
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can gain valuable insights into the physical, chemical, 

and  biological  properties  of  the  land,  oceans,  and 

atmosphere.

The field of remote sensing encompasses a wide range 

of  technologies  and  platforms,  from  satellites  and 

aircraft  to  drones  and  ground-based  sensors.  Each 

platform offers its own advantages and limitations, and 

the  choice  of  platform  depends  on  the  specific 

application and the scale of the study area.

One  of  the  key  advantages  of  remote  sensing  is  its 

ability to provide timely and accurate information over 

large areas. This makes it an ideal tool for monitoring 

environmental changes, such as deforestation, land use 

changes, and natural disasters. Remote sensing can also 

be used to identify and assess environmental hazards, 

such  as  oil  spills,  hazardous  waste  sites,  and  air 

pollution.

In addition to its  environmental  applications,  remote 

sensing  is  also  widely  used  in  agriculture,  forestry, 
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geology,  and  water  resources  management.  For 

example, remote sensing can be used to estimate crop 

yields, monitor forest health, map geological features, 

and assess water quality.

By  providing  a  comprehensive  overview  of  the 

principles  and  applications  of  remote  sensing,  this 

textbook  equips  students  and  professionals  with  the 

knowledge and skills they need to harness the power of 

this technology for a variety of purposes.
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Book Description

Remote  Sensing:  An  Introduction  to  Earth 

Observation provides a comprehensive and up-to-date 

introduction  to  the  principles,  techniques,  and 

applications of remote sensing. Written in a clear and 

engaging style, this textbook is ideal for students and 

professionals in a wide range of disciplines, including 

environmental  science,  geography,  geology, 

agriculture, and forestry.

With its emphasis on real-world applications, this book 

equips readers with the knowledge and skills they need 

to  use  remote  sensing  data  to  address  a  variety  of 

environmental  and resource management challenges. 

Key topics covered include:

 The electromagnetic spectrum and its interaction 

with the Earth's surface

 Satellite and airborne remote sensing systems

 Image interpretation and analysis
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 Remote  sensing  for  land  cover  and  land  use 

mapping

 Remote sensing for agriculture and forestry

 Remote  sensing  for  geology  and  mineral 

exploration

 Remote  sensing  for  water  resources 

management

 Remote  sensing  for  environmental  monitoring 

and management

Each  chapter  includes  numerous  examples  and  case 

studies,  demonstrating  the  practical  applications  of 

remote sensing in a variety of settings. The book also 

includes a set of review questions and exercises at the 

end of each chapter,  making it  an ideal  textbook for 

both  undergraduate  and  graduate  courses  in  remote 

sensing.

Whether you are a student,  a professional,  or simply 

someone  who  is  interested  in  learning  more  about 

remote sensing, this book is the perfect place to start. 
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With  its  clear  explanations,  engaging  examples,  and 

up-to-date  coverage  of  the  latest  technologies  and 

applications,  Remote  Sensing:  An  Introduction  to 

Earth Observation is the essential resource for anyone 

who wants to understand the power of remote sensing 

for Earth observation. 
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Chapter 1: Unveiling Earth from Above

What is Remote Sensing

Remote sensing is the science of acquiring information 

about  an  object  or  phenomenon  without  making 

physical  contact  with  it.  In  the  context  of  Earth 

observation, remote sensing involves the use of sensors 

mounted on satellites,  aircraft,  or  other  platforms to 

collect data about the Earth's surface and atmosphere.

Remote  sensing  data  is  used  for  a  wide  variety  of 

applications, including:

 Land  cover  and  land  use  mapping: Remote 

sensing data can be used to create maps of land 

cover and land use, which are essential for land 

use planning and management.

 Agriculture: Remote sensing data can be used to 

monitor crop growth, estimate crop yields,  and 

identify areas of stress.
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 Forestry: Remote  sensing  data  can  be  used  to 

monitor forest health,  detect deforestation, and 

assess forest biomass.

 Geology  and  mineral  exploration: Remote 

sensing  data  can  be  used  to  map  geological 

features,  identify  mineral  deposits,  and  assess 

the potential for groundwater resources.

 Water resources management: Remote sensing 

data can be used to monitor water quality, assess 

water resources, and identify areas of flooding or 

drought.

 Environmental monitoring and management: 

Remote sensing data can be used to monitor air 

quality, track the spread of pollution, and assess 

the impact of environmental disasters.

Remote sensing is a powerful tool that can be used to 

address a wide range of environmental and resource 

management  challenges.  By  providing  timely  and 

accurate  information  about  the  Earth's  surface  and 
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atmosphere,  remote  sensing  can  help  us  to  better 

understand  our  planet  and  make  more  informed 

decisions about how to manage it.

Remote  sensing  data  is  collected  using  a  variety  of 

sensors, including:

 Optical  sensors: Optical  sensors  measure  the 

amount of light reflected from the Earth's surface 

in different wavelengths. This data can be used 

to create images of the Earth's surface, which can 

be used to identify land cover types, vegetation 

health, and other features.

 Thermal sensors: Thermal sensors measure the 

amount of heat emitted from the Earth's surface. 

This data can be used to identify areas of heat 

stress, such as wildfires or volcanic eruptions.

 Radar  sensors: Radar  sensors  emit  pulses  of 

radio waves and measure the amount of energy 

that is reflected back to the sensor. This data can 
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be used to create images of the Earth's surface, 

even in cloudy or dark conditions.

Remote  sensing  data  is  typically  processed  and 

analyzed using computer software. This software can 

be used to correct for errors in the data, enhance the 

data  to  make  it  easier  to  interpret,  and  extract 

information from the data.
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Chapter 1: Unveiling Earth from Above

Applications of Remote Sensing

Remote sensing has become an indispensable tool for a 

wide range of applications, revolutionizing the way we 

study and manage our planet. By collecting data from a 

distance,  remote  sensing  provides  us  with  valuable 

insights  into  the  Earth's  surface,  atmosphere,  and 

oceans. This information is used in a variety of fields, 

including  environmental  monitoring,  agriculture, 

forestry, geology, and water resources management.

Environmental Monitoring:

Remote  sensing  is  a  powerful  tool  for  monitoring 

environmental changes on a global scale. It is used to 

track deforestation, monitor air and water quality, and 

assess  the  impact  of  natural  disasters.  By  providing 

timely and accurate data,  remote sensing helps us to 

understand the complex interactions between human 

activities and the environment.
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Agriculture:

Remote  sensing  is  widely  used  in  agriculture  to 

improve  crop  yields  and  optimize  farming  practices. 

Satellite imagery can be used to identify areas of crop 

stress, estimate crop yields, and monitor the health of 

crops.  This  information  helps  farmers  to  make 

informed decisions about irrigation,  fertilization,  and 

pest  control,  leading  to  increased  productivity  and 

reduced environmental impact.

Forestry:

Remote  sensing  is  also  used  to  monitor  forests  and 

manage forest resources sustainably. Satellite imagery 

can be used to detect deforestation, assess forest health, 

and  identify  areas  suitable  for  reforestation.  This 

information  is  essential  for  sustainable  forest 

management and conservation.

Geology:
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Remote sensing is  used in  geology to  map geological 

features,  identify  mineral  deposits,  and  assess 

geological  hazards.  Satellite  imagery  can  be  used  to 

identify  rock  types,  lineaments,  and  other  geological 

features.  This  information  is  used  in  mineral 

exploration,  geological  mapping,  and  hazard 

assessment.

Water Resources Management:

Remote  sensing  is  used  in  water  resources 

management  to  monitor  water  quality,  assess  water 

availability, and manage water resources sustainably. 

Satellite imagery can be used to identify water bodies, 

measure water levels, and monitor water quality. This 

information is essential for water resources planning 

and management.

These are just a few examples of the many applications 

of remote sensing. As technology continues to advance, 

we  can  expect  to  see  even  more  innovative  and 
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groundbreaking  applications  of  this  powerful  tool  in 

the years to come.
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Chapter 1: Unveiling Earth from Above

Sensors and Platforms

Sensors  and  platforms  are  the  fundamental 

components  of  any  remote  sensing  system.  Sensors 

detect and measure electromagnetic radiation emitted 

or  reflected  by  the  Earth's  surface,  while  platforms 

carry the sensors and provide the means to collect data 

over the desired area.

There are two main types of remote sensing sensors: 

passive and active. Passive sensors measure naturally 

occurring electromagnetic  radiation,  such as  sunlight 

or  thermal  radiation  emitted  by  the  Earth's  surface. 

Active  sensors,  on  the  other  hand,  emit  their  own 

electromagnetic  radiation  and measure  the  radiation 

that is reflected back to the sensor.

The most common type of passive sensor is the optical 

sensor,  which  measures  visible,  near-infrared,  and 

shortwave infrared radiation. Optical sensors are used 
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in a wide range of applications, including land cover 

mapping,  vegetation  monitoring,  and  environmental 

monitoring.

Thermal  infrared sensors  measure  thermal  radiation 

emitted  by  the  Earth's  surface.  Thermal  infrared 

sensors are used in applications such as geology, soil 

moisture mapping, and forest fire detection.

Active sensors include radar sensors, lidar sensors, and 

hyperspectral sensors. Radar sensors emit microwave 

radiation and measure the radiation that  is  reflected 

back  to  the  sensor.  Radar  sensors  are  used  in 

applications  such  as  topographic  mapping,  forest 

inventory, and sea ice monitoring.

Lidar sensors emit laser pulses and measure the time it 

takes for the pulses to travel to the Earth's surface and 

back  to  the  sensor.  Lidar  sensors  are  used  in 

applications such as topographic mapping, bathymetry, 

and vegetation height measurement.
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Hyperspectral  sensors  measure  electromagnetic 

radiation  across  a  wide  range  of  wavelengths,  from 

visible to infrared. Hyperspectral sensors are used in 

applications  such  as  mineral  exploration,  vegetation 

identification, and environmental monitoring.

The  choice  of  sensor  and  platform  depends  on  the 

specific application and the scale of the study area. For 

example, optical sensors are often used for small-scale 

studies, while radar sensors are often used for large-

scale studies.

Remote  sensing  platforms  can  be  ground-based, 

airborne,  or  spaceborne.  Ground-based  platforms 

include towers, masts, and vehicles. Airborne platforms 

include  aircraft,  drones,  and  balloons.  Spaceborne 

platforms include satellites and space stations.

The choice of platform depends on the desired spatial 

and temporal resolution of the data. Spatial resolution 

refers  to  the  size  of  the  pixels  in  an  image,  while 
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temporal resolution refers to the frequency with which 

data is collected.

For example, satellites provide a wide spatial coverage 

and can collect data over large areas, but they have a 

relatively low temporal resolution. Aircraft and drones 

can  collect  data  with  a  higher  spatial  and  temporal 

resolution, but they have a smaller spatial coverage.

Ground-based  platforms  can  collect  data  with  the 

highest spatial and temporal resolution, but they have 

the smallest spatial coverage.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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