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ABSTRACT

This paper describes the satellite resources and advances in remote sensing for
environmental planning, monitoring and management. Satellites provide a
great deal of the remote sensing imagery commonly used today. Remote-
sensing technologies have been applied widely in environmental monitoring,
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I INTRODUCTION

Remote sensing is the art and science of deriving
useful information from imagery and other data
acquired from a distance. The implementation of
Remote Sensing requires better understanding of
sustainable environmental management. A wide
variety of remote sensing systems are used today to
provide information about the earth, its atmosphere,
oceans, and land surfaces. Remote sensing can
efficiently monitor the environment and provide a

scientific basis for the valuable re-establishment of
the environment. Many environmental indicator
based on remote sensing are estimated to reflect
environmental status.

SAR s a type of active data collection where a sensor
produces its own energy and then records the amount
of that energy reflected back after interacting with
the Earth. Problems associated with environmental
factors in almost all parts of the globe. Knowledge
about the management of these problems is important
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for any task planning in order to satisfy the
environmental conditions.

The natural environment is essential for human
survival and development since it provides water
resources, land resources, biological resources and
climate resources etc. The development trend and
future directions are put forward to direct the
research and application of environmental monitoring
and protection in the new era. Global and regional
environmental monitoring relies heavily on remote
sensing satellite and sensors which are capable of
quickly collecting spatial and spectral information of
large-extent entities on the Earth’s surface. With the
fast development of space technologies, remote
sensing data are becoming more and more abundant
[1]. SAR is an active radar technology that senses
microwave signals reflected off Earth’s surface, which
means SAR imagery can be created day or night and
in virtually any kind of weather. The result is cloud-
free, high-contrast imagery. After the radar sends its
microwave signal toward a target, the target reflects
part of the signal back to the radar antenna. This
reflection is called “backscatter.” Various properties of
the target (land, water, trees, etc.) affect how much
the target backscatters the return signal [2]. SAR has a
significant advantage over optical sensors because it
can acquire data in poor weather conditions;
therefore, it has special valug in' the field of
agricultural remote sensing [3] .

In this paper the identification and characterization of .

environmental features from polarimetric SAR images
has been addressed. This review also updates the
discussion on opportunities for future research,
applying existing methods to recent advances in
technology and planned globe observation task.

II. THEORETICAL BACKGROUND

Most remote sensing devices detect variations in

electromagnetic  energy.  The electromagnetic
spectrum is the range of all types of electromagnetic

energy according to frequency or wavelength,

ranging from shorter wavelengths (ultraviolet) to
longer wavelength (near infrared, thermal,
microwave). A spectral signature is the degree to
which energy is reflected in different regions of the
spectrum by different Earth surface materials,
enabling them to be detected by visual or digital
means from remotely sensed imagery. Finding
distinctive spectral response patterns is the key to
most procedures for computer-assisted interpretation
and digital processing of satellite images [4]. Satellite
imagery is made possible by remote sensing
instruments that measure energy across the
electromagnetic spectrum.
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Fig. 1. Remote Sensing Studies in Microwave region of
the EM Speétrum

Electromagnetic

radiation in the microwave
walvelength region is used in remote sensing to
provide useful information about the Earth’s surface
(atmosphere, land and ocean). A microwave imaging
system which can produce high resolution image of
the earth is the synthetic aperture radar (SAR). The
intensity in a SAR image depends on the amount of
microwave backscattered by the target and received
by the SAR antenna [5]. With the rapid development
of different remote sensing satellites capturing
information from the earth by sensing energy in
different portions of the electromagnetic spectrum,
complementary information about the area captured
by different satellites is available [6]. SAR uses the
microwave range for remote sensing. It works on the
longer wavelength range as compared to optical
images. Hence, it can penetrate through cloud and
vegetation cover. SAR gives the surface characteristics
and moisture content. SAR was developed to improve
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the azimuth resolution of the RADAR systems. SAR
can provide a quantitative estimation of ground
changes and can be used in all weathers. PInSAR
(Polarimetric SAR) is used in land cover classification
and change detection. Limitation of SAR is that it
gives less accuracy in dense vegetation and also
affected by seasonal changes (7.

III. LITERATURE REVIEW

Several research studies showed the fundamentals of
electromagnetic radiation, its interactions with the
Earth’s surface and atmosphere, as well as
development and applications of remote sensing.
Many scholars carried out studies based on the SAR
Remote Sensing.

~ is the most fundamental of all the sciences

hich can produce higheresolutior of
innensityinaSARimagedependsontheamountof
microwave backscattered by the target and received
by the SAR antenna [5]. Probably the most important
area in which data from remote sensing can be used is
that of regional and global monitoring of changes in
land use, vegetation cover and environmental media.
Earth observation systems are most suited for
delivering information for such monitoring purposes
as they cover extensive areas. They record regularly
and guarantee comparable information over long
periods of time (e.g. from Landsat). Remote sensing
data are an important basis for dealing with questions
in landscape ecology. It makes it possible to get

R Maheshmalkar et al Int ] Sci Res Sci Eng Technol, July-August-2021, 9(5):
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current information on large areas
alongside visual evaluation and superimg
geographical data it is possible to classify
areas as well as carry out 2 whole range o
thematic evaluations. The information from res
sensing data for landscape ecology comes
different regions of the spectrum, depending on the
backscattering  properties  of different surface
materials such as soil, vegetation type or areas of
water and the sensor used [8]. SAR remote sensing
can use different imaging parameters, such as the
incident angles and the polarization configurations of
the sensor, to obtain a wealth of information. Based
on these characteristics and advantages, SAR remote
sensing has considerable potential in the field of
agricultural remote sensing [9]. SAR remote sensing
allows all weather, global scale  imaging and
estimation of important bio and geophysical
parameters  about the Earth's surface. The

development of multi-parameter SAR techniques
SAR (POLSAR) and Polarimetric

local-to-global
measurement and validation, stress assessment, and
stress-change monitoring of the terrestrial and
planetary covers. POLSAR and POLINSAR remote
sensing techniques offer efficient and reliable means
of collecting information required to extract

biophysical and geophysical parameters about the
Earth's surface and have found successful applications
in crop monitoring and damage assessment, in
forestry clear cut mapping, deforestation and burn
mapping, in land surface structure (geology) land
cover (biomass) and land use, in hydrology (soil
moisture, flood delineation), in sea ice monitoring, in
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oceans and coastal monitoring (oil spill detection)
etc.,[10]. A Polarimetric SAR system measures the
backscattered energy of the targets in the scene,
inéluding its polarization state. The interaction of the
transmitted wave with a scattering object transforms
its polarization. Polarization signature is a graphical
representation of the backscattered power received
from a target, as a function of the polarizations of the
incident and scattered electromagnetic waves. A tool
named “POLSIC”, with basic capability to calculate
and represent 3D Polarimetric signatures (Co-
polarized and Cross polarized) has been developed,
still in an experimentation phase, “in order to
encourage and develop Polarimetric signature studies
of various possible targets/class [11]. Remote sensing
techniques based on identifying temporal changes
have been trialed on data acquired from the
LANDSAT Thematic Mapper (TM), a sensor with
moderate spatial resolution (i.e.,12-50- meter pixel
size) and medium temporal resolution (i.e., 4-16 day
revisit time). The technique trialed on LANDSAT TM
data aimed to map the visible indirect temporal land
changes associated with illegal waste disposal . These
visible indirect temporal land changes include
thermal anomalies and/or vegetation stress. Land
degraded by the presence of illegal waste is usually
noticeable for its spectral signature stability over time
in comparison to other features guch’as urban areas,
sea, salt evaporation pools, cultivation systems, etc.
(12]

Polarimetric SAR (PolSAR) is a well established
technique, which allows the identification and
in the
polarization signature for purposes of classification
and parameter estimation. Polarimetric SAR (PolSAR)
is sensitive to the orientation and characters of object

separation of scattering mechanisms

and polarimetry could yield several new descriptive
radar target detection parameters and lead to the
improvement of radar detection algorithms. Target
decomposition theory has been used for information
extraction in PolSAR and it can also explore the phase
message in PolSAR data [13]. An attempt has been to

develop a Polarimetric Signature Calculation and
Visual Representation Tool assigned name “POLSIC”,
to generate Co-polarized and Cross polarized
signatures, based on the calculation of Stokes Matrix
and the backscattered power at various ellipticity and
orientation angles. The input parameters required for
the developed tool, are the amplitude and phase
values of all the four polarizations, for each target
using any quadpol radar imagery. In this study,
RADARSAT-2 imagery has been used to obtain the
amplitude and phase values of each target, in all four
polarization states. Polarimetric signatures were
generated for various urban targets using the
developed tool. Vegetated land, built up in the city,
built up within lake, and road were found to have an
overall higher polarimetric response (backscattered
power) as compared to grass lawn, fallow land and
minimum in case of water body. Such Polarimetric
responses were obtained due to factors like surface
roughness and orientation of the target with respect
to the radar look angle. The shape of the signature
also indicates the scattering characteristics [11].
Different remote sensing datasets, e.g., Landsat
TM&OLI, Gaofen-1 and MODIS, have different
chracteristics, such as spatial resolution, spectral
range and resolution. Remote sensor monitoring of
soil pollution is mainly based on hyper spectral
images, because the hyper spectral remote sensing is
able to obtain the quantitative information of soil
composition- (e.g., organic matter, minerals) due to
the characteristics of high spectral resolution.
Vegetation indexes are effective and empirical
indicators that reflect the status of vegetation on the
ground and describe ecological conditions. Soil
moisture is a key component of the global water and
energy exchange among hydrosphere, atmosphere
and biosphere. Vegetation moisture is an indicator
reflecting the growth of vegetation [14].

The change in land use from rural to urban is
monitored to estimate populations, predict and plan
direction of urban sprawl for developers, and monitor
adjacent environmentally sensitive areas or hazards.
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Temporary refugee settlements and tent cities can be
monitored and population amounts and densities
estimated. Analyzing agricultural vs. urban land use is
important for ensuring that development does not
encroach on valuable agricultural land, and to
likewise ensure that agriculture is occurring on the
most appropriate land and will not degrade due to
improper adjacent development or infrastructure.
Remote sensing methods can be employed to classify
types of land use in a practical, economical and
repetitive fashion, over large areas [15].

Currently available satellite imagery has been applied
to numerous applications in disaster prediction,
investigation and/or management at global, regional
and local scales. The data have been mostly used for
more detailed assessments of an event’s aftermath and
reconstruction, as well as in post-disaster scientific
research [16].

IV. DISCUSSION AND CONCLUSION

Various opportunities provided by recent advances in
technology and data acquisition. Recent advances in
Remote Sensing techniques and availability of
satellite data are needed for global, regional and local
environmental monitoring. Remote sensing data can
be used for various applications i.e., for monitoring of
earth resources, Retrieval of ea.rt.h sutface parameters,
Management of earth surfaces etc .The usefulness of
remote sensing technique will be improved if the
capabilities are operated through the Microwave
Synthetic Aperture Radar Imaging. SAR remote
sensing is an imaging active microwave remote
sensing technique which provides higher spatial
resolution data. Interpretation and analysis of remote
sensing imagery involves the identification and for
measurement of various targets in an image in order
to extract useful information about them. In general,
it is clear from this review paper that SAR remote
sensing is now prominent potential towards accurate
technique  for  environmental conservation
management. In future, remote sensing tools will be

highly useful not only for decision making but also
understanding the global change issue of earth
surfaces. Satellite imagery is a great data source for
quickly responding to different emergency events.
This paper concludes that SAR remote sensing has
great potential and will play a more significant role in
the Environmental Monitoring.
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Abstract : ;

5% " In this work we: . have focused on the structural and mag'netic: properties of
ManthxFez 2«04 (from x=0.1 to 0.6 in the step. of 0.1) spinel ferrite. The samples were "
'._'synthesned by solid-state reaction. "method ‘and were: ;characterized by X-ray diffraction
_(XRD) ‘technique to. confirm the formatlon of single-phase ¢ cubic spinel structure XRD data
.. used to investigate the lattice constant. It is observed that, the lattice constant increases with

" Zn and Ti concentration “’. The magnetic properties were measured with the help of the -

- pulse-field -technique. These magnetlc propertles hke saturation magnetrzatlon (Ms) -
magneton number (nB) both decrease with an increase in: Zn, SR concentratron X! The .-

- observed and calculated- magneton ‘Tfumbers'are agreed to close each other for x=0.0-03." '

*“The dlscrepancy in magneton number values 18 observed for the sample x >0:3 suggestmg —

-_the canted spin structure of the samples.” Curie temperature -was determmed by Lorla-

: techm_ques and it decreases w1th the subsututxon of Zn T.l concentratxon b &

< Keywords' Spmel femte, —ray dlffractxon magnetxc propemes Cune temperature

-
b H

- Introductlon Datinio mRRE e

‘ Technolog;cal advances in a; variety ¢ of areas have generated a growing demand for .
- the research and application of magnetic materials. such as ferrites in devices [1- -3]. Ferrites
~have many, applications ‘in hlgh-ﬁ'equency devices, and- they play a ‘useful role in
technologwal and magnetic- apphcanons because of their high electrical resistivity . and -
“sufficiently low- dielectric Josses over a wide range of:frequencies. The first use of ferrite

~ materials i in a power apphcatlon was to provide the time-dependent magnetic deflection of
. the electron beam in the television receivers where the tivo ferrite components used were the
3 deﬂectron yoke and ﬂyback transformer. Magnetic ferrite materials have been-drawing much
5 attention ‘because they show unique features such as quantum size. effects and magnetic -
','tunnehng They are also important for teehnologleal applications, not only in. high-density

; magnetlc mcordmg systems but also as a. mater4al in. the medlcal field. We studled the -
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; ma_gnefi‘c p£0per€ies of Ni~Zn ferrite rianoparticlés and found remarkable characteristics’ 41 .
"f-fI'hle'"-geﬁcrai chemical formula of ferrite possessing the structure of the mineral spinel,
. 'MgA1204~ié MFe,04. The presence of Fe¥', Fe™', Ni2*, and Mn®" can be used to provide the

. unpaired electron spins. Other divalent ions such as Mg?* or Zn®" (or monovalent ions such as -

“ Li") are not paramagnetic:. but affect the Fe’™ ions on the crystal lattice sites to provide or
" increase the magnetic moment. . . : Goxi : : R
: < Th’e.'-compound MgFe,04 is a partly inverted: spinel (x =1/3 and y=2/3), v«%hicii ,
" behaves as a collinear fer}rima‘gnet.'? When the B sites are diluted by Ti, according to the
" Monte-Carlo. simulation of Scoll and: Binder [5], :it,h:as been observed that the electrical -
' resistivity is markedly changed by controlling the firing temperature, atmosphere,'.énd
: appi’c)pria'te;type and‘ amount of substituent LA6..,'7']..The (ngMgl-x) (Fez;,Mgz.zyTi;) 0, system .
was akéady'smdieci‘ by ma‘ign'_etic‘ and Mé‘ssbaﬁer'measufemehts [8]. An underst:a_ndi_ng‘ of the
. mechanism involved in the changes. brought about by the addition of substituents proQides, 2
. useful information for th¢ sp_eciﬁc "‘applicarion. ‘Abbas ‘et al; [9] studied Mgy TixFe22xO04
ferrite and found that the compound has-a*sjﬁin'el‘_'strudture. Joshi et al [10] studied the Zn =
 substituted ‘MgFe;04 and. “found ixjtér‘estiri‘g- results on susceptibility, i_xmgne_:tizaiion,% and
. Mossbauer. The c'jombined effect of Zn anlei on the pf‘.oper‘ties of Mg ferrite is not reported
i the literature. So, this papet, Teports the synthesis of Mg—Territe and, ‘the magnetic behavior .
. of MgZn,TixFe12:04 ferrite ‘was caﬁicd'oht to. discuss_ the role of Ti*" and Zn®* ions |
- substitution. : A : . i

' 21,Experi;ilentalldetailsA .- : ..' |

Oa sp‘inel ferrité systems with varying x from 0.0 to :

. The samples of MgZn,TixFezax

0.6 in the step of 0.1 were synthesized by double sintering solid-state reaction method. 99.9

. % AR grade oxides of magnesium, Zin, titanate; and ferric were used for the preparation of -

* MgZn, TixFey.2¢04 ferrite samples. The pre-sintering and final sintering of the samples were

~ carried out at 950°C and £100°C respectively for 12 hours in a muffle furnace. The samples .

* were furnace cooled to room temperatire and: then the .prepared samples were used for -
further investigations. s ke SRR Sl :

i All the steps involved in the':_p'reparatién of ferrites by solid-state reactidn method are
: .sho.wn,‘m the following Fig.l, .‘ ‘ : :

" § Chemicals . - Weighing .Grinding . Heating ~ : Final Product , s

Fig.1. Prepar;étii'm_ of fi ;'rrite matérial by sol}id;state reaction method
_The"s,amples'.: we;e,iﬁitially cha;acteﬁzéd by'powéier X-ray diffraction technique and i

- has been employed at room temperature. The XRD patterns were recorded in the 26 range of = -

e T o
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208 80° usmg Cu-Ka rad.latron ‘The magnetlc propertles were measured usmg the pulse—ﬁeld .
= techmque provrded by Magneta Cornpany o

G Results and discussron
3.1 X-Ray diffraction

* Room-temperature’ X-ray drffractron (XRD) pattems of all samples of the ferrrte

. system ManxTerez x4 are deplcted in Flg 2. All the XRD patterns are clean and do not
" contain any nnpunty phase. ‘All the peaks m the XRD patterns are as31gned by the (hkl)
: values The: XRD pattern. clearly- shows ‘the ‘presence of all these reflections belongs to the
.cublc Spmel structure. All these peaks shift towards the right side due to the substrtunon of
Zn'and Ti ions. This is conﬁrmed by the change in-the interplanar spacing values. The values
* of interplanar spacing ¢d” are used to determine lattice constant ‘a’ (Table 1) of the spinel
. ferrite system The lattice constant incredses with the co-substitution of Zn and Ti ions. In the
) .present series of ManlexFez 204, ‘2Fe** ions are replaced by combinations of divalent -
~Zn® ions and tetravalent T1 jons. The average ionic radu of Zn** and Ti*" i 1s quite large than
~ that of Fe* ions and hence the substitution of Zn; Ti 1ons in place of Fe’" ions causes the .
' increase in lattice constant of the system ManxTerez ,04. In Zn substituted MgFe204 - '
. Jatfice ‘constant increases w1th Zn substrtutron Similarly in Ti substituted MgFe; 04 . [ll]
- lattice constant increases. Wrth co- substrtutlon of Zn and Ti the lattice constant of the -
: MgFe;O4 spmel femte also increases.

st pabled

Latnce constant and Magnetlzanon Parameters of the system of M anxTr_xFez.z,(m ferrite.
2 system ; S
s e MR s ol : "Maénetoa :
- | Lattice .- Magnetization Parameter ; ; YK |- T by
Comp. £ g b s T . |: Number ‘ng’ e
_ _ Constant — i . - angle | Loria
XL (A Mr [oMs. [ CHe b gpo ) o foveye | Tech
L A) | (i), omulgmp | (@ e 50 |1 T 3
001 8A7, ‘0829 | 3224 08406 1.15 | 1.00 | 00 | 665
0.1 L 839 | :0047 .--‘51.7'1'- 02337 | 185 | 1.00°| 00 | 646
02 840 | 0509 4920 | 00537 | 1.76 | 1.50 | 00 | 643
{: 03 [ 842 | -0023 1822 | 017.52 0.65 | 2.00 | 31.81| 641
04 | 843 | 10042 |- 00.85 1 | 55444 | 146 | 2.50 18.57 | 632
031 845 1276 | 05290 |'03323| 1.09 | 3.00 30.64-| 626
06 8.46- 0001 | 13.08 00672 | 1.17 | 3.50 | 32.49 | - 606
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o3l Magnetlzatlon ,
Tt . The saturation magnetlzatton Ms ‘and magneton number (na) the “saturation
magnetlzanon per formula “unit 1n pB was obtamed using pulse -field hysteresis loop 2
. technique. :
: Fig.:3 represents the typlcal M H plots for the composmons x=0.1 and x =.0.2 were -
~recorded at room temperature: All these hysteresw Ioops exhibit ferrimagnetic ‘behavior
. which reduces by the addition of non-magnetlc Zn, Ti ions. These M-H plots are used to
. obtain the values of coercmty (Hc), remanent magnenzanons (M), etc, and the values are
: presented in Table 1. :

; The values of the magneton number are given in Table 2 It can be seen from the table %
" that magneton number and saturation magnetxzatnon both decrease with Zn, Ti concentration -
_x.. The: composmonal vanatlon of magneton number is shown in' Fig.4, 1t shows _that
.. magneton number ng m.mally increases and then decreases with concentration . x. To .
- understand the ‘typical behavior of the magneton number Neel's model has been applled .
- According to Neel's two sub-lattice models of femmagnetlsm magneton number, ng is. given -
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.

by the difference in the magnetlc moment of tetrahedral A and octahedral Bsite i.e
=M; - Ma. > /

The MB and. M denote the magnetm moments of B and A sites respecnvely The

' magnetlc moments of A and B: sites are calculated by takmg the-ionic: magnetxc moments of -

Fe™, Tit', Zn®, Mg™* as'5 He, 4ug, Opp, Opg respectively. Using the cation dnstrlbunon
% formula the Neel's magnetic moments were ca}culated‘ The observed and calculated magnetic Sl
; moment agrees close to each other for x—O 0 to X= 0 3, For x>03it dlffers from each other e

-

: e T e
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mdxcatmg the existence of canted spm structure at octahedral B site. Thus Neel's model lS

: ‘appllcable only up to x = 0.3. To understand the. magnetlc ‘behavior. above x = 0. 3 Yafet-

. -_AKlttC] model was’ apphed Accordmg to Yafet-Klttel the magnetlc moment is ngen by the 18
. relation , it el o ;

ng = Mp cosoyk — MA‘ : ": i W gL
" The values of Y- K ‘angles determined usmg the above relatxon are also given in Table

ok The ‘Curie tempemture (T;) was also determined us1ng Lorla techruque The valués of -

- Curie temperature, obtamed by the Loria. techmque are-nearly in good agreement [12] with the "
;:_‘values of Curie temperature deduced from, susceptxbxhty plots.” The decrease in Cune A'
temperature with an mcrease in zinc and titanium concentration x is related to a decrease in
: ‘magnetxc lmkages assocxated between tetrahedral A and octahedral B sites.
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"4. Con'clusions'
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the samples under mvestlgatxon The latnce constant increases
Ti concentration * The saturation magnetlzanon (M), magneton -
: ases w1th increase m Zn, Ti concentration ‘x’. The observed and
on numbers agree close to each other: for x = 0.0 - 0.3. The dlscrepancy in
niiinber values_is- observed for x> 0.3 suggestings canted spin structure of the . -
ples. Curie temperature. determined by . various techniques is in good agreement
eac other and decreases with the substltutxon of Zn Ti concentration 'x'. A

A lieferences o 2 ' ; 1
e Phlle Shepherd KaJaI K. Malhck, Roger J. Green, J Magn Magn Mater 311 (2007)
e 33 s 5 4, .
e ‘JHLlu, 1 WangF S. Ll 3 Mater Sm 28(1993)1793 :
s NS o Kester B. Glhot 1 Phys Chem.Solids 59(1998)1259 S
. 4. B.Parvatheewara Rao, K. K.Rao, J Mat. Sci 32(1997)6049 '
.5, F. Scholl, K. Bmder,Z Phys. B, 39 (1980) 239 - - S
= Sonal Singhal, Kallas Chandra. J. of Solid state chem 180 (2007) 296. :
" 7. A.K. Ghatage and S. A. Patil, Solid State Comm. 98 (1996) 885
b 'N A.Eissa and A.A. Bahgaf, Hyperfine mteractlon 5 (1978)137 ;
_'9'. Y Abbas M.'A: Ahed, M.'A. Semary, J. Mater. Sci: 18 (1983) 2890
-10. H.H.Jgshi, R. G. Kulkarni, J. Mater. Sci. 21 (1986) 2138 '
Sk MAamer,M.El Hiti. J. Magn’ Magn Mater, 234 (2001)118
- 12.; Y. Ichiyanagi, M. Kubota, S. Montake Y KanazaIWa, T Yamada, T. Uehash1 B Magn
- Magn ‘Mater..310 (2007) 23’78 R el TR,

€

497. |




