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Introduction: 
                  Electromagnetic (EM) radiation is a form of energy that is all 
around us in many forms, such as visible rays, radio waves, microwaves, 
X-rays and gamma rays. Our environment has always played a role with 
radiation, either originating naturally or manmade radiation. Radiation has 
always been associated with the nuclear energy and is easily 
misinterpreted. Heat radiations originating from Sun and thermal sources 
are the lifeline of planet. The energy of radiation interacts with the 
environment through various atomic, molecular and nuclear mechanisms 
which can be usefully characterized by the amount of the energy involved 
in the process. 

Energy in Radiation: 
                 Energy incident on the earth's surface from different source is 
absorbed, transmitted and reflected depending on the wavelength of 
radiation and characteristics of earth surface. Incident energy is reflected or 
re-emitted from the surface is recorded by sensors in satellite. These 
recorder signals are interpreted and analyzed to identify different features 
on surface. Energy can be transferred from one matter to another matter by 
three basic mechanisms that are conduction, convection and radiation. 

Conduction: 
              Electromagnetic radiation is the radiant energy released by 
electromagnetic process. Electromagnetic radiation consist of 
electromagnetic waves, which are synchronized oscillation of electric and 
magnetic field that travels with a speed of It occurs when both the radiating 
(transferring) and the absorbing (receiving) bodies are in physical contact 
with each other. For example when a metal pan is heated by a hot plate, 
both energy transferring and the receiving bodies are in physical contact 
with each other. This process of energy transfer is known as conduction. 

Convection: 
            It is a process in which energy transferring from one place to 
another by physically moving of the bodies for example the heating of the 
air near the ground in the morning hours. The warmer air near the surface 
rises, setting up convectional currents in the stratosphere. 
 



 

 
 
 
 
 

Radiation: 
            Thermal radiation generated from the emission of electromagnetic 
waves. They carry energy away from the emitting source. Radiation is 
energy that comes from a source and travels through some materials or 
through space. All materials radiate thermal energy based on the 
temperature. Example, sun is the major source of radiating energy. 

Electromagnetic Radiation: 
             The oscillations of two fields are perpendicular to each other and 
perpendicular to the direction of propagation of waves as shown in Fig. 1. 
Electromagnetic wave created whenever an electrical charged particle 
accelerated and these waves can subsequently interact with any charged 
particle. EM waves carry energy, momentum and angular momentum away 
from their source particle and can impart those quantities to matter with 
which they interact. Wavelength (λ) is the mean distance between 
consecutive maximums or minimums and is measured in micrometers (μm) 
or nanometers (nm). Frequency (v) is the number of wavelength pass 
through a point per unit time. The relationship between the wavelength (λ) 
and frequency (v) of electromagnetic radiation is described by the following 
formula. 
                C= λv 
                  v= C/λ 
                   λ = C/v 
The above formula shows frequency is inversely proportional to 
wavelength, means if wavelength will be maximum that time frequency will 
be minimum, shorter the wavelength higher will be the frequency. When 
electromagnetic radiation passes from one medium to another, the speed 
of light and wavelength changes while the frequency remains same. 

Stefan-Boltzmann Law: 
              The Stefan-Boltzmann law is named after two Austrian physicists, 
Joset Stefan and  udwig  oltzmann.  ll o jects a ove a solute zero (-
273  c- or 0k) emits electromagnetic radiation.  ll o jects a ove a solute 
zero (-273  c- or 0k) emit electromagnetic radiation sun is the initial source 
energy. Sun as a 5770-6000k black body, the critical construct that absorbs 
and radiates energy at the maximum possible rate per unit area at each 
wavelength (λ) for a given temperature. The total emitted radiation (j) from 
a black body measured is proportional to the fourth power of its absolute 
temperature (T) measured in Kelvin (k). This is known as the Stefan 



 

 
 
 
 
 

Boltzmann law and is expensed as j = σ T4, For a  lack  ody σ is Stefan-
Boltzmann constant and has a value of σ = 5.6703 x 10-8 Wm-2 K-4 
This signifies the amount of energy emitted by an object is the function of 
temperature of the body. The greater the temperature the greater the 
amount of radiating energy emitted by the object. It is summaries from 
explanation that the total emitted radiation from the book sun is for greater 
that emitted by the 300 k Earth. 

Plank's Radiation Law: 
                 Planck’s radiation law, a Mathematical relationship formulated in 
1900 by German physicist Max Planck explained the spectral-energy 
distribution of radiation emitted by a blackbody (a hypothetical body that 
completely absorbs all radiant energy as quickly as it absorbs it). Planck 
assumed that the source of radiation is atoms in a state of oscillation and 
that the vibration energy of each oscillator may have any of a series of 
discrete values but never any value between. Planck further assumed that 
when an oscillator changes from a state of energy E1 to a state of lower 
energy E2, the discrete amount of energy E1 –E2, or quantum of radiation, 
is equal to the product of the frequency of the radiation, symbolized by the 
Greek letter v and a constant h, now called Planck’s constant, that he 
determined from blackbody radiation data; 
i.e. E1- E2 = hv. 
Planck’s law for the energy Eλ radiated per unit volume by a cavity of a 
blackbody in the wave length interval λ to λ + Δλ (Δλ denotes an increment 
of wavelength) can  e written in terms of Planck’s constant (h) the speed of 
light (c), the Boltzmann constant (k), and the absolute temperature (T) : 
The wavelength of the emitted radiation is inversely proportional to its 
frequency, or λ = c/v. The value of Planck’s constant is found to  e 
6.62606957*10-34 joule. second, with a standard uncertainty of 
0.00000029*10-34 joule. Second. For a blackbody at temperatures up to 
several hundred degrees, the majority of the radiation is in the infrared 
radiation region of the electromagnetic spectrum. At higher temperatures, 
the total radiated energy increases, and the intensity peak of the emitted 
spectrum shifts to shorter wavelengths so that a significant portion is 
radiated as visible light. Electromagnetic waves are one of the most 
common forms to undergo scattering. 

Interaction of EMR with Earth's Surface: 



 

 
 
 
 
 

               Electromagnetic radiation that passes through the earth's 
atmosphere without being absorbed or scattered reaches the earth's 
surface to interact indifferent ways with different materials constituting the 
surface. Radiation is able to penetrate the materials and pass through it is 
said to be transmitted. Most wavelength of visible light energy from sun is 
transmitted through the atmosphere, allowing it to come in contact with 
earth's surface (Fig.11). 
 

                            
                           Interaction of EMR with Earth Surface 
 
There are three ways in which the total incident energy will interact with 
earth's surface materials. These are: 

 Absorption 
 Transmission, and 
 Reflection 

How much of the energy is absorbed, transmitted or reflected by a material 
will depend upon: 

o Wavelength of the energy 
o Material constituting the surface, and 
o Condition of the feature. 

Absorption: 
               Absorption of electromagnetic radiation is the way where energy 
of a photon is taken up by matter. Thus, the electromagnetic energy is 
transformed into internal energy of the absorber, for example thermal 
energy. The reduction in intensity of a light wave propagating through a 
medium by absorption of a part of its photons is often called attenuation. 
Usually, the absorption of waves does not depend on their intensity (linear 
absorption), although in certain conditions (usually, in optics), the medium 
changes its transparency dependently on the intensity of waves going 
through, and saturable absorption (or nonlinear absorption) occurs. 



 

 
 
 
 
 

 

Measuring Absorption: 
              The absorbance of the object is depended on the intensity of light 
absorbed by the matter. Precise measurement of the absorbance at many 
wavelengths allows the identification of substance via absorption 
spectroscopy, where a sample is illuminated from one side and the 
intensity of light exiting from all the direction is measured. Example: ultra-
violet spectroscopy, infrared spectroscopy, X-ray absorption spectroscopy. 
By the time EMR is recorded by a sensor, it has already passed through 
the Earth’s atmosphere twice (once while travelling from the Sun to the 
Earth and second time while travelling from the Earth to the sensor). When 
light travels through atmosphere, a gradual reduction in its intensity occurs. 
The reduction in intensity with distance in a medium (i.e., atmosphere) is 
called attenuation of light as shown in Fig. 2.7. This attenuation occurs 
mainly because of the scattering and absorption of light in atmosphere. 
Absorption is the process by which radiation (radiant energy) is absorbed 
and converted into other forms of energy such as heat or chemical energy. 
Absorption is wavelength-dependent. Absorption of light occurs because 
part of the incident light is transformed into the energy of motions of 
the atoms in the medium. It can take place in the atmosphere or on the 
terrain scatters green light more effectively than red and blue light. 
Apparently, red and blue light incident on the grass is absorbed. The 
absorbed energy is converted into some other form, and it is no longer 
present as red or blue light. In the visible spectrum, absorption of energy is 
nearly absent in molecular atmospheres. Clouds also absorb very little 
visible light. Both scattering and absorption removes energy from the beam 
of light. Thus, beam of light is attenuated, and we call this attenuation 
extinction. 
There are three main atmospheric constituents, which absorb solar 
radiation. The three constituents are ozone (O3), carbon dioxide (CO2), 
and water vapour (H2O). Ozone gas, which plays an important role in the 
Earth’s energy  alance, has maximum concentration in the stratosphere (at 
the altitude of about 20 to 30 km). Ozone absorbs high energy; it prevents 
short wavelength portion of the ultraviolet spectrum to transmit through the 
lower atmosphere.Carbon dioxide, which occurs mainly in lower 
atmosphere, absorbs radiation in the mid and far infrared regions of the 
electromagnetic spectrum. Maximum absorption occurs in the region from 
a out 13 to 17.5 μm.   undance of water vapour significantly varies with 



 

 
 
 
 
 

time and location. However, it is commonly present in the lower 
atmosphere. Water vapour contributes significantly to the 
absorption of radiation particularly in several bands in the region between 
5.5 and 7 μm. Strength of absorption is represented by absorption cross 
section óa in units of cm2. It is basically division of absorption coefficient 
and number density (number of molecules per unit volume). It represents a 
molecule’s effective area for absorption of radiation.  It is important to note 
here that all media show some absorption. Media which absorb all 
wavelengths more or less equally are said to show general 
absorption whereas media which absorb some wavelengths more strongly 
than others are said to show selective absorption. The ability of a medium 
to absorb energy is measured as the absorptance and is expressed as 
 
                                Absorbed radiation 
  sorptance (α) = ————————— 
                                Incident radiation 
 
   From remote sensing point of view, absorption in the visible, near Infrared 
and thermal Infrared regions of EMS is important. Significant amount of 
absorption in visible and near infrared (NIR) band is basically due to 
molecular oxygen and ozone, water vapour, carbon dioxide and some other 
minor gases. Water vapour, carbon dioxide, ozone, methane and 
chlorofluorocarbons absorb radiation in thermal infrared band. 
As you know, windows are used as a motion for air ventilation and lights. 
Similarly, there are certain portions of electromagnetic spectrum where light 
can travel through atmosphere with much absorption. The absorption by 
various constituents in the atmosphere results in limiting portions of the 
EMR from reaching the Earth. Hence, the Earth’s atmosphere is not 
completely transparent to EMR. For remote sensing, this limits us to 
portions of the EMS where radiation is not strongly absorbed. This portion 
of the atmosphere is called Atmospheric Windows. Position, extents and 
effectiveness of atmospheric window are determined by the absorption 
spectra of atmospheric gases. Energy outside the atmospheric 
windows is severely attenuated by the atmosphere and hence cannot be 
effective for remote sensing. The most important atmospheric windows are 
the visible window (0.4 – 0.7 μm), the 3.7 μm window, the microwave 
windows (2 – 4 mm and >6 mm), and the 8.5 –12.5 μm window as shown 
in Fig. 2.8. The visible window is mainly affected by ozone absorption and 



 

 
 
 
 
 

by molecular scattering. The 8.5 – 12.5 μm infrared window is punctuated 
 y the 9.6 μm ozone a sorption  and, and is affected by water vapour 
absorption. The a sor ed short wave (visi le) radiation  y Earth’s 
surface is emitted as a long wave radiation (infrared band). The complete 
process is shown in Fig. 2.9. This physical process changes the magnitude, 
direction, wavelength, polarisation and phase of the EMR. These changes 
are detected by the remote sensor and enable the interpreter to obtain 
useful information about the object of interest. The remotely sensed data 
contain both spatial information (size, shape and orientation) and spectral 
information (tone, colour and spectral signature). There are three major 
regions in EMR-Earth interaction that are important in remote sensing. The 
visible and NIR spectral band from 0.3 ìm to 3 ìm is known as the 
reflective region. In this  and, the Sun’s radiation sensed  y the 
sensor is reflected  y the Earth’s surface. The  and corresponding to the 
atmospheric window between 8 ìm and 14 ìm is known as the thermal 
infrared band. The energy available in this band for remote sensing is due 
to thermal emission from the Earth’s surface.  oth reflection and self-
emission are important in the intermediate band from 3 ìm to 5.5 ìm. 
radar, which is an active sensor, as it provides its own source of EMR. The 
EMR produced by the radar is transmitted to the Earth’s surface and the 
EMR reflected (back-scattered/radar return) from the surface is recorded 
and analysed. The microwave region can also be monitored with passive 
sensors, called microwave radiometers, which record the radiation 
emitted  y the Earth’s surface and its atmosphere in the microwave region. 
We will now discuss about two phenomenon i.e., reflection and 
transmission. 

Transmission: 
               Transmission is the process by which incident radiation passes 
through matter without measurable attenuation; the substance is thus 
transparent to the radiation. transmission through material media of 
different densities (e.g., air to water) causes radiation to be refracted or 
deflected from a straight-line path with an accompanying change in its 
velocity and wavelength; frequency always remains constant. 

Reflection: 
Reflection is a process in which energy is incident on the surface in such a 
way angle of incidence is equal to angle of reflection. When 
electromagnetic energy is incident on the surface, it may get reflected or 



 

 
 
 
 
 

scattered depending upon the roughness of the surface relative to the 
wavelength of the incident energy. If the roughness of the surface is less 
than the wavelength of the radiation or the ratio of roughness to wavelength 
is less than 1, the radiation is reflected. When the ratio is more than 1 or if 
the roughness is more than the wavelength, the radiation is scattered. 
Reflection from surfaces occurs in two ways: 
 
 

1. When the surface is smooth, we get a mirror-like or smooth 
reflection where all (or almost all) of the incident energy is 
reflected in one direction. This is called Specular Reflection and 
gives rise to images Fig 12(a). 

2. When the surface is rough, the energy is reflected uniformly in 
almost all directions. This is called Diffuse Reflection and does 
not give rise to images 

Specular Reflection / Diffuse Reflection: 
             Most surface features of the earth lie somewhere between perfectly 
specular or perfectly diffuse reflectors. Whether a particular target reflects 
specular or diffusely or somewhere in between, depends on the surface 
roughness of the feature in comparison to the wavelength of the incoming 
radiation. If the wavelengths are much smaller than the surface variations 
or the particle sizes that make up the surface, diffuse reflection will 
dominate. For example, fine-grained sand would appear fairly smooth to 
long wavelength microwaves but would appear quite rough to the visible 
wavelengths. When light travelling in a medium (i.e., atmosphere) 
encounters a surface leading to a second medium (Earth’s surface), part of 
the incident light isreturned to the first medium from which it came. This 
phenomenon is called reflection. In other words, reflection is the 
phenomenon in which the incidentradiation is returned back to the same 
medium due to the discontinuity of electromagnetic characteristics at the 
interface of two media. Reflection occurs when a ray of light is re-directed 
as it strikes a surface as shown in Fig. Understanding of reflection is 
important, since about a third of the energy from the sun is reflected. Let us 
recall the laws of reflection here. As you know, the first law of reflection 
states that if the reflecting surface is very smooth, the reflection of light that 
occurs is called specular or regular reflection. The laws of reflection are as 
given below: 



 

 
 
 
 
 

 the incident ray (èi), the reflected ray and the normal to the reflection 
surface at the point of the incidence lie in the same plane as shown in 
Fig. 2.10(c). This plane is called the plane of incidence. 

 the angle of reflection(èr) (the angle which the reflected ray makes to 
the same normal) is equal to the angle of incidence (the angle which 
the incident ray makes with the normal) as shown in Fig. 2.10(c). 

The ability of a medium to reflect energy is measured as the reflectance 
and it is defined as a ratio between reflected radiation and incident 
radiation [ñ(ë)]: 
                               Reflectance radiation 
Reflectance ñ(ë) = ————————— 
                               Incident radiation 
Reflectance [ñ(ë)] is the ratio of reflected energy to incident energy and 
hence is a measure of how much radiation is reflected off a surface. Its 
value ranges from 0 to 1. Value of 0 means that 0% of incident radiation is 
reflected off the surface and the value of 1indicates that 100% of the 
incident radiation is reflected. Spectral reflectance [ñ(ë)] is the ratio of 
reflected energy to incident energy as a function of wavelength. Various 
materials of the Earth’s surface have different spectral reflectance 
characteristics. Spectral reflectance is responsible for the colour or tone in 
a photographic image of an object. Trees appear green because they 
reflect more of the green wavelength. The values of the spectral 
reflectance of objects averaged over different, well-defined wavelength 
intervals comprise the spectral signature of the objects or features by which 
they can be distinguished. To obtain the necessary ground truth for the 
interpretation of multispectral imagery, the spectral characteristics of 
various natural objects have been extensively measured and recorded. 
The spectral reflectance is dependent on wavelength. It has different 
values at different wavelengths for a given terrain feature. The reflectance 
characteristics of the Earth’s surface features are expressed  y spectral 
reflectance, which is given by: The spectral reflectance is dependent on 
wavelength. It has different values at different wavelengths for a given 
terrain feature.  
  The reflectance characteristics of the Earth’s surface features are 
expressed by spectral reflectance, which is given by: 
 
  ñ(ë) = [ ER(ë) / EI(ë) ] x 100 ....................................... (3) 
                where, 



 

 
 
 
 
 

ñ(ë) is spectral reflectance (reflectivity) at a particular wavelength, ER(ë) is 
energy of wavelength, reflected from object, and EI(ë) is energy of 
wavelength, incident upon the object. The plot between ñ(ë) and ë is called 
a spectral reflectance curve. This varies with the variation in the chemical 
composition, physical conditions and EM properties of the object, which 
results in a range of values. The spectral response patterns are averaged 
to get a generalised form, which is called spectral response pattern for the 
object concerned. Spectral signature is a term used for unique spectral 
response pattern, which is characteristic of a terrain feature. Fig. 2.11 
shows a set of typical reflectance curves for three basic types 
 of Earth surface features, viz., the healthy vegetation, the dry bare soil 
(greybrown and loamy) and clear lake water. The spectral characteristics of 
these three main Earth surface features are discussed below. 
        Nature of reflection depends on sizes of surface irregularities (i.e., 
roughness or smoothness) with respect to the wavelength of the radiation 
considered. If he surface is smooth in comparison to wavelength, then 
specular reflection ccurs (Fig. 2.12a). In specular reflection, almost all the 
incident radiation is redirected in a single direction. For such reflection, 
angle of incidence is equalto the angle of reflection. Specular reflection can 
occur with surfaces such assmooth metal and calm waterbody. If the 
surface is rough relative to the wavelength, then energy is scattered more 
or less equally in all directions as shown in Fig. 2.12 d. This property of 
light is known as diffuse reflection. So, whichever angle we observe from, 
a perfectly diffuse reflector would have equal brightness in all the 
directions. It is largely by diffuse reflection that we see non-luminous 
objects around us. Uniform grass surface is a good example of diffuse 
reflectors. Perfectly diffuse reflectors are also called as Lambertian 
surface since the concept of perfectly diffuse reflecting surface is derived 
from the work of J.H. Lambert. He observed that the perceived brightness 
of a perfectly diffuse surface does not change with the angle of view. This 
behaviour of light is known as Lambert’s cosine law.It is important to note 
here that the two laws of reflection are obeyed inspecular reflection. They 
do not hold in case of irregular or diffuse reflection. Much of the reflection of 
solar radiation takes place from the top of clouds and other materials in the 
atmosphere and hence a significant amount of this energy is reradiated 
back to space. 



 

 
 
 
 
 

                                                                                      

                       
 
Different types of scattering surfaces (a) perfect specular reflector; (b) 
nearperfect specular reflector; (c) near perfect diffuse reflector; and (d) perfect 

diffuse reflector (Lambertian surface) 
 
 
            To have true reflection, a real discontinuity in the index of reflection 
isrequired. The spatial scale of discontinuity, compared to the wavelength 
of theradiation, must also be significant for a perfect reflection to take 
place. Theenergy reflects off at an interface, at the same angle at which it 
initially strikesthe surface, as seen in Fig. 2.12. Of all the interactions in the 
reflective region,surface reflections are the most useful and revealing in 
remote sensing applications. The reflection intensity depends on the 
surface refractive index,absorption coefficient and the angles of incidence. 
As you have now understood, reflection exhibits certain fundamental 
characteristics (as stated in laws of reflection) that are important in remote 
sensing. 

Transmission: 
         When electromagnetic radiation is incident on Earth’s surface, part of 
the energy gets scattered from the surface (which is known as surface 
scattering)and a part of the energy gets transmitted into the medium. In 
homogeneousmaterials, the radiation is simply transmitted but in 



 

 
 
 
 
 

inhomogeneous materials, the transmitted radiation gets further scattered 
(which is known as volume scattering). The signal received by sensors is 
a combination of both the processes, i.e., surface and volume scattering. 
Transmission of radiation occurs when radiation passes through a 
substance without significant attenuation (Fig. 2.13). The ability of a 
medium to transmit energy is measured as the transmittance and it is 
defined as the ratio between transmitted radiation and incident radiation 
(ô): 
                                   Trammitted radiation 
Transmittance (ô) = ————————— 
                                     Incident radiation 
 

Spectral Response of Materials: 
            By measuring the energy that is reflected (or emitted) by targets on 
the Earth's surface over a variety of different wavelengths, we can build up 
a spectral response for that object. The spectral response of a material to 
different wavelengths of EMR can be represented graphically as a Spectral  
Reflectance Curve  It may not be possible to distinguish between different 
materials if we were to compare their response at one wavelength. But by 
comparing the response patterns of these materials over a range of 
wavelengths (in other words, comparing their spectral reflectance curves), 
we may be able to distinguish between them. For example, water and 
vegetation may reflect somewhat similarly in the visible wavelengths but 
are almost always separable in the infrared . Spectral response can be 
quite variable, even for the same target type, and can also vary with time .                                                                

        
         Internal structure of leaf and its reflectance characteristics 
 
 

 



 

 
 
 
 
 

Vegetation: 
            A chemical compound in leaves called chlorophyll strongly absorbs 
radiation in the red and blue wavelengths but reflects green wavelengths. 
Leaves appear "greenest" to us in the summer, when chlorophyll content is 
at its maximum. In autumn, there is less chlorophyll in the leaves, so there 
is less absorption and proportionately more reflection of the red 
wavelengths, making the leaves appear red or yellow (yellow is a 
combination of red and green wavelengths) . The internal structure of 
healthy leaves act as excellent diffuse reflectors of near -infrared 
wavelengths. If our eyes were sensitive to near-infrared, trees would 
appear extremely bright to us at these wavelengths. In fact, measuring and 
monitoring the near-IR reflectance is one way that scientists can determine 
how  healthy (or unhealthy) vegetation may be. 
 

 
                 Spectral reflectance curve of vegetation, soil water 

 

Water: 
        Longer wavelength visible and near infrared radiation is absorbed 
more by water than shorter visible wavelengths. Thus water typically looks 
blue or blue-green due to stronger reflectance at these shorter 
wavelengths, and darker if viewed at red or Near- infrared wavelength. If 
there is suspended sediment present in the upper layers of the water body, 
then this will allow better reflectivity and a brighter appearance of the water. 
The apparent color of the water will show a slight shift towards longer 
wavelengths. Suspended sediment (S) can be easily confused with shallow 
(but clear) water, since these two phenomena appear very similar. 



 

 
 
 
 
 

Chlorophyll in algae absorbs more of the blue wavelengths and reflects the 
green, making the water appear greener in colour when algae are present. 
The topography of the water surface (rough, smooth, floating materials, 
etc.) can also lead to complications for water-related interpretation due to 
potential problems of specular reflection and other influences on colour and 
brightness. We can see from these examples that, depending on the 
complex make-up of thetarget that is being looked at, and the wavelengths 
of radiation involved, we can observe very different responses to the 
mechanisms of absorption, transmission, and reflection. 

Soil: 
         Soil Surface is brown to human eyes, as it is a combination of green 
and red EMR. A very little amount of energy transmitted through soil and 
most of it is either absorbed or reflected. In Soil surface, level of reflectance 
gradually increases with the increase of wavelength in visible and IR 
regions. Presence of soil moisture reduces the surface reflectance at all 
visible wavelength. Reflectance at near infrared wavelength is also 
negatively to soil moisture. An increase in soil moisture will result in rapid 
decrease in reflectance due to water. A clay soil tends to have a strong 
structure which leads to a rough surface on ploughing, causing shadows 
and lower reflectance. Sandy soil exhibits weak structure which leads to 
fairly smooth surface. 

Conclusion: 
                 Energy can be transferred from one matter to another matter by 
three basic mechanisms that are conduction, convection and radiation. 
Radiation is energy that comes from a source and travels through some 
materials or through space. All materials radiate thermal energy based on 
the temperature, hotter the object more radiation will occur.                        
Electromagnetic radiation consists of electromagnetic waves, which are 
synchronized oscillation of electric and magnetic field that travels with a 
speed of light through vacuum. Electromagnetic Radiation interacts with 
particles and gases in the atmosphere by the mechanism of scattering and 
absorption. Scattering is an optical phenomenon where by the radiant 
energy, while interacting with the atmosphere, deviate in all directions from 
its original path. Scattering can be divided into Rayleigh scattering, Mie 
Scattering & Nonselective scattering. Rayleigh scattering is responsible for 
blue appearance of the sky & for red sunset. Due to the absorption of 
radiation through molecules in atmosphere, it results in warming of the 



 

 
 
 
 
 

lower atmosphere. Electromagnetic Radiation is able to penetrate the 
materials and pass through it is said to be transmitted. Most wavelength of 
visible light energy from sun is transmitted through the atmosphere, 
allowing it to come in contact with Earth's surface. Absorption (A) occurs 
when radiation (energy) is absorbed into the target while, Reflection (R) 
occurs when radiation "bounces" off the target and is redirected. 
 
                        
 

 
       

      

       

 

                                                                                               


